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FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  ob ject  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports,  Publ i cl y  Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC 
Publ i cation(s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-
governmental  organ i zations  l i a i s i ng  wi th  the  I EC al so  parti ci pate  i n  th i s  preparati on .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ ization  for Standard ization  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement  between  the  two organ i zati ons.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y as  possi ble,  an  i n ternational  
consensus  of opin ion  on  the  re l evant sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternati onal  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accurate,  I EC  cannot be  he l d  responsibl e  for the  way i n  wh ich  they are  used  or for any 
m is i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Publ i cati ons  
transparen tl y to  the  maximum  exten t poss ibl e  i n  thei r national  and  reg i ona l  publ i cati ons.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  sha l l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provide  any attestati on  of conform i ty.  I n dependent certi fi cati on  bod ies  provi de  conform i ty 
assessment services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  respons i ble  for any 
services  carri ed  ou t  by i ndependent  certi fi cation  bod i es.  

6)  Al l  users  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct appl i cati on  of th i s  publ i cation .  

9)  Atten tion  i s  d rawn  to  the  possib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  sub ject  of 
patent  ri gh ts.  I EC shal l  not  be  hel d  responsibl e  for i den ti fyi ng  any or a l l  such  patent  ri gh ts.  

The  main  task of I EC techn ical  comm ittees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  comm ittee  may propose the  publ ication  of a  techn ical  report when  i t  has  col l ected  
data  of a  d i fferent kind  from  that wh ich  is  normal ly publ ished  as  an  I n ternational  Standard ,  for 
example  "state  of the  art" .  

I EC TR 62746-2,  wh ich  is  a  techn ica l  report,  has  been  prepared  by I EC techn ical  
committee  57:  Power systems management and  associated  i n formation  exchange.  
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The  text of th is  techn ica l  report i s  based  on  the  fol l owing  documents :  

Enqu i ry d raft  Report  on  voti ng  

57/1 492/DTR 57/1 546/RVC  

 
Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ical  report can  be  found  i n  the  
report on  voti ng  i nd icated  i n  the  above table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D i recti ves,  Part 2 .  

A l i s t of a l l  parts  i n  the  I EC  62746  series ,  publ ished  under the  general  t i t l e  Systems interface 
between customer energy management system and the power management system ,  can  be  

found  on  the  I EC websi te.  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC web s i te  under "h ttp: //webstore. iec. ch "  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l ingual  vers ion  of th is  publ ication  may be  issued  at  a  l ater date.  

 

IMPORTANT – The 'colour inside'  logo on  the  cover page of th is  publ ication  ind icates  
that i t  contains  colours  which  are  considered  to  be  usefu l  for the  correct  
understand ing  of i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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I NTRODUCTION  

I n te l l i gent,  i n tegrated  energy systems for smart  envi ronments   

NOTE  Th is  I n troduction  i s  an  extract from  the  “Demand  – Response  – Wh i te  Paper,  S iemens  AG,  201 0  [1 ] 1 .   

I n  2007,  the  number of people  l i ving  i n  conurbations  around  the  world  surpassed  that of those  
l i ving  i n  rural  areas.  Today,  l arge  ci ties  worldwide  account for 75  per cen t of energy demand ,  
and  generate  a  l arge  percen tage  of tota l  carbon  d ioxide  em issions.  For th is  reason ,  a  number 
of ci ties  and  metropol i tan  areas  have  set themselves  ambi tious  goals  towards  reducing  
em issions  by increas ing  the  efficiency of thei r i n frastructures.  These  goals  aim  to  have  a  
pos i ti ve  impact on  the  environment,  wh i le  con tinu ing  to  enhance  the  qual i ty of l i fe  of g rowing  
urban  popu lations.   

The  transi tion  to  a  new “e lectrical  era”  i n  wh ich  e lectrici ty i s  becom ing  the  preferred  energy 
source  for most everyday appl ications  is  currentl y taking  place.  Th is  i s  governed  by three  key 
factors :  demograph ic change,  scarci ty of resources,  and  cl imate  change.  I n  the  meantime,  
two development trends  are  of particu lar i n terest:  

•  the  demand  for e lectrici ty i s  con tinu ing  to  grow 

•  the  energy system  is  subject  to  d ramatic  changes  

The  experienced  changes  to  the  energy system  m igh t vary,  based  on  whether they are  
national l y or cross-national l y observed .  Some of the  changes  are  caused  by e lectrici ty 
producti on  and  fl uctuating  power suppl y sources.  

Un ti l  recentl y,  l oad  d ictated  production ,  a  method  wh ich  i n fl uenced  how in terconnected  power 
systems were  des igned .  Power generation  was  centra l i zed ,  control lable,  and  above a l l ,  
re l i ab le.  The  l oad  was  statis tica l l y pred ictable,  and  energy flow was  un id i rectional ,  that i s  from  
producer to  consumer.   

These  aspects  of power generation  are  chang ing .  F i rstl y,  the  ris ing  percentage  of fluctuati ng  
production  wi th in  the  energy m ix brought abou t by renewables  reduces  the  level  of power 
generation  control  avai l able.  Second ly,  the  energy flow is  no  l onger un id i rectional l y sen t from  
producer to  consumer;  now the  consumer i s  s l owl y tu rn ing  i n to  a  “prosumer, ”  a  term  wh ich  
denotes  a  person  who produces  and  consumes  energy.  More  and  more  consumers  are  
i nstal l i ng  thei r own  renewable  energy products  to  increase  energy efficiency.  These  
prosumers  are  cogenerating  heat and  power wi th  thei r own  solar panels  or m icroCHPs,  for 
example.  Th is  trend  is  set to  conti nue,  as  government bod ies  con ti nue  to  provide  incentives  to  
domestic  users  to  become “prosumers”  as  part of the ir i ncreased  energy effi ciency pol icies .  

Manag ing  reactive  power in  re lation  wi th  power system  vol tage  control  wi l l  become more  
important i n  s i tuation  and  reg ions  where  d istribu ted  generation  and  power storage  i s  or wi l l  
become a  substantial  part of the  tota l  power demand  of that reg ion .  The  tota l  power demand  
i n  the  reg ion  wi l l  be  generated  partl y by the  cen tra l  power stations  that are  connected  to  the  
transm ission  system  and  the  power generated  l ocal l y by generators  and  storage  faci l i ti es  
connected   to  the  d istribu tion  networks  i n  that reg ion .  I t  wi l l  not be  su fficient to  swi tch  
d istribu ted  generators  and /or s torage  faci l i ti es  of prem ises  off du ring  emergency s i tuations  i n  
the  power system .  I n  fu ture  i t  wi l l  be  th i nkable  and  i t  a l ready happens  that  i n  certa in  reg ions  
d istribu ted  generation  and  s torage  wi l l  support power system  restoration  i n  emergency 
s i tuations  i n  the  network.  Vol tage  and  frequency wi l l  not on l y be  con trol l ed  by central  power 
stations  and  d ispatch  cen ters  a  more  advanced  control  wi l l  be  needed ,  supported  by 
appropriate  energy market arrangements  (con tracts  and  transparent arrangements  between  
d i fferent parties  i nvolved) .  

___________ 

1  Numbers  i n  square  brackets  refer to  the  B i bl i ography.  
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U l timatel y,  the  way of the  fu ture  wi l l  have  to  be  that,  up  to  a  certa in  extent,  the  l oad  fol l ows  
the  energy avai lab i l i ty.  

The  way in  wh ich  l oads  (being  demand  or local  generation)  at the  consumer s i de  can  be  
managed ,  i s  through  the  mechan isms of Demand  Response and  Demand  S ide  Management.  

When  referri ng  to  Demand  Response and  Demand  S ide  Management,  wi th in  th is  techn ical  
report the  fol l owing  defin i ti on  of EURELECTRIC  [2 ]  i n  i ts  paper “EURELECTRIC Views  on  
Demand-Side  Participation”  i s  used :  

•  "Demand  Side  Management (DSM)  or Load  Management has  been  used  i n  the  (main l y 
sti l l  vertica l l y i n tegrated  as  opposed  to  unbund led)  power i ndustry over the  last th i rty 
years  wi th  the  a im  “to  reduce energy consumption  and  improve overal l  e lectrici ty 
usage  efficiency through  the  implementation  of pol icies  and  methods  that control  
e lectrici ty demand .  Demand  S ide  Management (DSM)  is  usual l y a  task for power 
compan ies  / u ti l i ti es  to  reduce or remove  peak l oad ,  hence  defer the  i nstal lations  of 
new capaci ti es  and  d istribu tion  faci l i ti es.  The  commonl y used  methods  by u ti l i ti es  for 
demand  s ide  management are:  combination  of h i gh  efficiency generation  un i ts,  peak-
load  shaving ,  l oad  sh i fti ng ,  and  operating  practices  faci l i tati ng  efficien t usage  of 
e lectrici ty,  etc. ”  Demand  S ide  Management (DSM)  is  therefore  characterized  by a  ‘ top-
down ’  approach:  the  u ti l i ty decides  to  implement measures  on  the  demand  s i de  to  
i ncrease  i ts  efficiency.  

•  Demand  Response (DR),  on  the  contrary,  impl ies  a  ‘bottom-up’  approach:  the  
customer becomes  active  in  manag ing  h is/her consumption  – in  order to  ach ieve  
efficiency gains  and  by th is  means  monetary/econom ic benefi ts .  Demand  Response  
(DR)  can  be  defined  as  “ the  changes  in  e l ectric usage  by end-use  customers  from  thei r 
normal  consumption  patterns  i n  response  to  changes  i n  the  price  of e l ectrici ty over 
time.  Further,  DR can  be  a lso  defined  as  the  i ncen tive  payments  des igned  to  i nduce  
l ower e lectrici ty use  at t imes  of h igh  wholesale  market prices  or when  system  rel iabi l i ty 
i s  j eopard ized .  DR includes  a l l  i n ten tional  mod i fications  to  consumption  patterns  of 
e lectrici ty of end  use  customers  that  are  i n tended  to  a l ter the  tim ing ,  l evel  of 
i nstan taneous  demand ,  or the  tota l  e lectrici ty consumption” .  DR a ims  to  reduce  
e lectrici ty consumption  i n  times  of h igh  energy cost or network constra in ts  by a l lowing  
customers  to  respond  to  price  or quanti ty s i gnals. "   

The  i n tent of demand  response and  demand  s i de  management programs  i s  to  motivate  end  
users  to  make changes  i n  e lectric  use,  l owering  consumption  when  prices  spike  or when  grid  
re l i abi l i ty may be  j eopard ized .  These  concepts  refer  to  a l l  functions  and  processes  appl ied  to  
i n fl uence the  behaviour of energy consumption  or l ocal  production .  Th is  l eads  to  a  more  
efficien t energy suppl y wh ich  a l l ows  the  consumer to  benefi t  from  reduced  overal l  energy 
costs.  

I n  th is  context,  the  report focuses  on  the  s ignals  exchanged  between  the  grid  and  the  
prem ise,  wh ich  may go  from  simple  s i gnal l ing  to  i n tegrated  load  management.  

S ince  many components  must be  i n tegrated  to  i n terface  wi th in  a  demand  response  solu tion ,  a  
su i table  communication  i n frastructure  i s  of paramount importance.  

There  is  a  variety of equ ipment connected  to  the  g ri d ,  wh ich  may be  i ncluded  i n  a  demand  
response solu tion .  Such  devices  can  act as  an  energy source  or l oad .  Some devices  can  act 
as  both  an  energy source  and  a  l oad  a l ternate l y,  depend ing  on  the  operation  mode se lected .  
I n  response  to  l oad  peaks  or shortages,  selected  generation  sources  can  be  swi tched  on ,  
l oads  swi tched  off,  and  s torages  d ischarged .  I n  add i tion ,  l oads  wi th  buffer or storage  capaci ty 
can  be  swi tched  on  to  make use  of preferred  energy generation  when  avai l able.  

As  shown  i n  the  examples  in  F igure  1 ,  some device  types  provide  storage  or buffer capabi l i ty 
for energy.  A s torage  device  can  g i ve  back the  energy i n  the  same type  as  i t  was  fi l l ed .  An  
example  of th is  i s  a  battery.  A buffer device,  however,  can  store  energy on l y i n  a  converted  
form ,  in  the  way that a  boi l er stores  energy by heating  up  water;  i t  i s  on l y capable  of l oad-
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sh i fti ng .  Devices  capable  of storage,  however,  can  be  u ti l i zed  fu l l y for energy balancing  wi th in  
the  e lectrical  g rid .  

 

Source:  S iemens  AG  [1 ]  

Figure 1  – Examples  of demand  response  capabi l i ti es  
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SYSTEMS INTERFACE BETWEEN  CUSTOMER ENERGY  
MANAGEMENT SYSTEM AND THE POWER MANAGEMENT SYSTEM –  

 
Part 2:  Use cases  and  requirements   

 
 
 

1  Scope  

The  success  of the  Smart Grid  and  Smart Home/Bu i l d i ng /I ndustria l  approach  is  very much  
re lated  to  i n teroperabi l i ty,  wh ich  means  that Smart Grid  and  a l l  smart devices  in  a  
Home/Bu i l d ing /I ndustria l  envi ronment have  a  common  understand ing  of messages  and  data  in  
a  defined  in teroperabi l i ty area  ( i n  a  broader perspective,  i t  does  not matter i f i t  as  an  energy 
re lated  message,  a  management message  or an  i n formative  message).  

I n  contrad iction ,  today’s  prem ises  are  covered  by d i fferen t networks  and  stand  alone  devices  
(see  F igure  2) .  

 

Figure 2  – Smart  envi ronment as  of today  

The scope of th is  techn ical  report i s  to  describe  the  main  p i l lars  of i n teroperabi l i ty to  ass ist 
d i fferent Techn ical  Committees  in  defi n ing  thei r i n terfaces  and  messages  covering  the  whole  
chain  between  a  Smart Grid  and  Smart Home/Bu i l d ing/I ndustria l  area  (see  F igure  3) .  

IEC 
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Figure 3  – Requ irements  for in teroperabi l i ty 

The main  topics  of th is  techn ical  report are:   

•  To  describe  an  arch i tectu re  model  from  a  l og ica l  poin t of view;  

•  To  describe  a  set of user stories  that describe  a  number of s i tuations  re lated  to  energy 
flexibi l i ty and  demand  s i de  management as  wel l  as  an  ou tl i ne  of potentia l  upcom ing  Smart 
Bu i l d i ng  and  Smart Home scenarios.  The  set of user s tories  does  not have  the  ambi tion  to  
l i st a l l  home and  bu i l d i ng  (energy)  management possib i l i ti es,  bu t i s  meant as  a  set of 
examples  that are  used  as  i nput in  use  cases  and  to  check that  the  set of use  cases  i s  
complete;  

•  To  describe  a  set of use  cases  based  on  the  user stories  and  arch i tecture.  The  use  cases   
describe  scenarios  i n  wh ich  the  commun ication  between  e lemen ts  of the  arch i tecture  are  
i denti fied ;  

•  To  further deta i l  the  commun ication ,  identi fied  in  the  use  cases ,  by describing  the  
requ irements  for messages  and  in formation  to  be  exchanged .  

Th is  techn ica l  report  can  a lso  be  used  as  a  b lue  prin t for further smart home solu tions  l ike  
remote  con trol ,  remote  mon i toring ,  ambient ass istan t l i vi ng  and  so  forth .  

2  Terms,  defin i tions  and  abbreviations  

For the  purposes  of th is  document,  the  fol lowing  terms,  defi n i ti ons  and  abbreviations  appl y.  

2. 1  Terms  and  defin i tions  

 

2. 1 . 1   
use  case  

2. 1 . 1 . 1   
use  case  
class  speci fication  of a  sequence  of actions,  i ncl ud ing  varian ts,  that a  system  (or other enti ty)  
can  perform ,  i n teracti ng  wi th  actors  of the  system   

[SOURCE:  I EC 62559: 2008,  I EC  62390:2005]  

IEC 
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2. 1 . 1 .2   
use case  
description  of the  possib le  sequences  of in teractions  between  the  system  under d iscussion  
and  i ts  external  actors,  re lated  to  a  particu lar goal   

Note  1  to  en try:  A use  case  i s  the  descri ption  of one  or several  functions  performed  by the  respecti ve  actors.  

[SOURCE:  Al ista i r Cockburn ,  Writing effective use  cases]  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .2   
use case template  
form  wh ich  a l l ows  the  s tructured  description  of a  u se  case  i n  predefined  fie lds  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .3   
cluster 
group of use  cases  wi th  a  s im i lar background  or belong ing  to  one  system  or one  conceptual  
description  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .4   
h igh  l evel  use case  
use  case  wh ich  describes  a  general  requ i rement,  i dea  or concept i ndependentl y from  a  
speci fic techn ica l  rea l i zation  l i ke  an  arch i tectural  so lu tion  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .5   
primary use  case  

use  cases  wh ich  describe  i n  detai l  the  functional i ty of (a  part  of)  a  bus iness  process  

Note  1  to  en try:  Primary use  cases  can  be  rel ated  to  a  primary goal  or fu nction  wh ich  can  be  mapped  to  one  
arch i tectu ral  so l u ti on .   

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .6   
secondary use case  

elementary use  case  wh ich  may be  used  by several  other primary use  cases  

EXAMPLE  Commun ication  functions.  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .7   
generic use case  
use  case  wh ich  i s  broad l y accepted  for standard ization ,  usual l y col l ecti ng  and  harmon izing  
d i fferent rea l  use  cases  wi thout being  based  on  a  project or technolog ical  speci fic solu tion  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .8   
special ized  use  case  

use  case  wh ich  is  us ing  speci fic technolog ical  solu tions  /  implementations   
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EXAMPLE  Use  case  wi th  a  speci fi c  i n terface  protocol .  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .9   
ind ividual  use  case  

use  case  wh ich  i s  used  specific for a  proj ect  or wi th in  a  company /  organ ization  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9 ] ]  

2. 1 . 1 0   
scenario  

possible  sequence  of i n teractions   

Note  1  to  en try:  Scenari o  i s  u sed  i n  the  use  case  template  defi n i ng  one  of several  possibl e  rou tes  i n  the  detai l ed  
descripti on  of sequences.  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 1   
activi ty step  
the  one  e lemen tary step  wi th in  a  scenario  representing  the  most granu lar description  level  of 
i n teractions  in  the  use  case  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 2   
repository 

place  where  i n formation  l i ke  use  cases  can  be  stored  (Use  Case  Management Reposi tory)   

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 3   
Use Case Management Repository 
database  for ed i ti ng ,  main tenance and  adm in istration  of use  cases  wh ich  are  based  on  a  
g i ven  use  cases  template  

Note  1  to  en try:  The  UCMR i s  designed  as  col l aborati ve  p latform  for standard izati on  commi ttees,  i n ter 
a l i a  equ ipped  wi th  export functional i ti es  as  UML model  or text  template.  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 4   
actor 

enti ty that  communicates  and  i n teracts  

Note  1  to  en try:  These  actors  can  i ncl ude  peopl e,  software  appl i cations,  systems,  databases,  and  even  the  power 
system  i tsel f.  

Note  2  to  en try:  I n  the  actor l i s t  the  ENTSO-E  role  model ,  generic  actors  and  techn i cal  system  actors  are  
cons idered .  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 5   
actor [external ]  
enti ty having  behavior and  i n teracti ng  wi th  the  system  under d iscuss ion  (system  as  ‘b lack 
box’ )  to  ach ieve  a  speci fi c goal  (see  F igure  4)  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  
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Figure 4  – External  actor defin i tion  

2. 1 . 1 6   
actor [in ternal ]  
enti ty acti ng  wi th in  the  system  under d iscussion  (actor wi th in  the  system ;  system  as  ‘wh i te  
box’ )  to  ach ieve  a  speci fi c goal  (see  F igure  5)  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9 ] ]  

 

Figure 5  – In ternal  actor defin i tion  

2. 1 . 1 7   
role  

2. 1 . 1 7. 1   
role  

role  p layed  by an  actor i n  i n teraction  wi th  the  system  under d iscuss ion   

Note  1  to  en try:  Legal l y or generical l y defi ned  external  actors  may be  named  and  i denti fi ed  by the i r rol es.   

2. 1 . 1 7.2   
role  
external  i n tended  behavior of a  party 

EXAMPLES  A l egal l y defi ned  market  parti cipant  (e. g .  g ri d  operator,  customer),  a  generic  role  wh ich  represents  a  
bund le  of possib le  roles  (e. g .  fl exi b i l i ty operator)  or an  arti fi ci a l l y  d efi ned  body needed  for generic  process  and  use  
case  descripti ons.  

IEC 
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Note  1  to  en try:  A party cannot  share  a  ro le.   

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 8   
arch i tecture  
fundamental  concepts  or properties  of a  system  i n  i ts  environment embod ied  i n  i ts  e lements,  
re lationsh ips ,  and  in  the  princip les  of i ts  design  and  evolu tion  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 . 1 9   
system  
typica l  i ndustry arrangement of componen ts  and  systems,  based  on  a  s ing le  arch i tecture,  
serving  a  speci fic  set of use  cases.  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .20   
coord inating  TC  
techn ical  comm ittee  wi th in  a  s tandard ization  organ ization  taking  over the  responsibi l i ty for 
agreed  use  cases  wh i le  i nvolving  other i n terested  and  concerned  techn ical  comm ittees  

Note  1  to  en try:  For example  the  respons ibi l i ty m igh t  i n cl ude  fu rther detai l i ng ,  analys i s ,  main tenance  and  
harmon i zati on  of the  use  case  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .21   
involved  TC  
techn ical  comm ittee  wi th in  a  standard ization  organ ization  wi th  an  i n terest  i n  a  generic use  
case   

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .22   
flexibi l i ty  
general  concept of e l asti ci ty of resource  deployment (demand ,  storage,  generation)  provid ing  
anci l l ary services  for the  g ri d  stabi l i ty and  /  or market optim ization  (change of power 
consumption ,  reduction  of power feed- in ,  reactive  power suppl y,  etc. )  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .23   
flexibi l i ty offer  
flex-offer 
offer i ssued  by roles  connected  to  the  grid  and  provid ing  fl exib i l i ty profi l es  i n  a  fi ne-gra ined  
manner d ynam ical l y schedu led  i n  near real -time,  e. g .  i n  case  when  the  energy production  
from  renewable  energy sources  deviates  from  the  forecasted  production  of the  energy system  

Note  1  to  en try:  F l exibi l i ty offer starts  a  negotiati on  process.  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .24  
flexibi l i ty operator  
generic ro le  wh ich  l i nks  the  role  customer and  i ts  possib i l i ty to  provide  fl exib i l i t ies  to  the  roles  
market and  grid ;  generic ro le  that cou ld  be  taken  by many s takeholders,  such  as  a  DSO 
company,  an  Energy Service  Company (ESCO)  or an  energy suppl ier 
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[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .25   
market  
open  p latform  operated  by a  market operator trad ing  energy and  power on  requests  of market  
participants  p lacing  orders  and  offers,  where  accepted  offers  are  decided  i n  a  clearing  
process,  usual l y by the  market operator 

EXAMPLES  Energy,  balancing  power /  energy,  capaci ti es  or i n  general  anci l l ary services.   

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .26   
Smart Grid  Connection  Point (SG  CP)  
borderl ine  between  the  area  of grid  and  markets  towards  the  role  customer (e . g .  households,  

bu i l d ing ,  i ndustry)  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .27   
Customer Energy Manager (CEM)  
i n ternal  au tomation  function  of the  role  customer for optim izations  accord ing  to  the  

preferences  of the  customer,  based  on  s i gnals  from  outs ide  and  i n ternal  fl exibi l i ti es  

CEM  includes  a  semantic mapping  for received  and  sen t messages  between  CEM-connected  
devices  

EXAMPLE  A demand  response  approach  uses  variable  tari ffs  to  moti vate  the  customer to  sh i ft  consumption  i n  a  
d i fferent  time  hori zon  ( i . e.  l oad  sh i fti ng ).  On  customer s i de  the  s i gna l s  are  au tomatical l y eva luated  accord ing  to  the  
preset  customer preferences  l i ke  cost  optim ization  or CO2  savings  and  appropriate  functions  of one  or more  
connected  devices  are  i n i ti ated .  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .28   
smart device  
device  wh ich  i s  capable  to  i n teract wi th  a  CEM  and  is  able  to  be  managed  in  an  overal l  
energy efficiency optim ization  accord ing  to  i ts  capabi l i ti es  

2. 1 .29   
traffic l i ght concept 
on  one  hand  a  concept wh ich  describes  the  re lation  between  the  use  of fl exibi l i ti es  on  the  g ri d  
s i de  (red  phase)  and  the  market s ide  (green  phase)  and  the  i n terrelation  between  both  (yel low 
phase),  on  the  other hand  a  use  case  wh ich  evaluate  the  gri d  status  (red ,  ye l l ow,  green)  and  
provides  the  i n formation  towards  the  re levant market  ro les  

[SOURCE:  SG-CG/M490/E_Smart Grid  Use  Case  Management Process: 201 2  [9] ]  

2. 1 .30   
demand  side  management (DSM)   
load  management  

2 . 1 .30. 1   
demand  side  management (DSM)   
load  management  
measures  taken  by market roles  (e. g .  u ti l i t ies ,  aggregator)  control l ing  e lectrici ty demand  as  
measure  for operating  the  g rid  ( “Top-down  approach”)  (based  on  EURELECTRIC Views  on  
Demand-Side  Participation  [2 ] )  
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2. 1 .30.2   
demand  side  management (DSM)   
load  management  
process  that i s  i n tended  to  i n fl uence the  quanti ty or patterns  of use  of e l ectric energy 
consumed  by end-use  customers.  

[SOURCE:  I EC 60050-61 7:2009,  61 7-04-1 5,  SG-CG/M490/E_Smart  Grid  Use  Case  
Management Process: 201 2  [9 ] ]  

2. 1 .31   
demand  response   
DR 

2. 1 .31 . 1   
demand  response   
DR  
concept describ ing  an  i ncen tivi zing  of customers  by costs ,  ecolog ica l  i n formation  or others  i n  
order to  i n i tiate  a  change i n  their consumption  or feed- in  pattern  (“bottom-up approach”  =  
Customer decides,  based  on  EURELECTRIC  Views  on  Demand-Side  Participation  [2] )  

2. 1 .31 .2   
demand  response   
DR 

action  resu l ting  from  management of the  e lectrici ty demand  i n  response to  suppl y cond i tions  

[SOURCE:  I EC 60050-61 7: 2009,  61 7-04-1 5]  

2. 1 .32   
function  specific profi le  
set  of data  wi th  requ irements  on  the  structure  and  type  of data  

Note  1  to  en try:  Th i s  contains  a  descripti on  of the  i n formation  carri ed  by the  profi l e  such  that  a  mapping  between  
d i fferent  i nstan tiati ons  of that  profi l e  i s  possib le  wi th  a  m in imum  of semantic  l oss .  

2. 1 .33   
quanti ty 

magn i tude  that i s  expressed  as  a  value  and  reference  (e. g .  u n i t)  

2. 1 .34  
value  

d imension less  number 

2. 1 .35   
un i t  
name of relati ve  or absolu te  measurement un i t  from  a  system  of un i ts  preceded  by a  
convers ion  mu l ti p l ier for the  value  

2.2  Abbreviations  

2.2. 1   
JWG  

Join t Working  Group Use  Cases  and  Requ irements  

EXAMPLE  JWG1  F lex S tart  Wash ing  Mach ine  (see  A. 1 . 2).  

2.2.2   
WGSP 

Working  Group Sustainable  Processes  (working  group of the  European  Smart Grid  
Coord ination  Group)   
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SEE:  [5]  to  [1 1 ]  

3 Requirements  

3. 1  Common  archi tecture model  – arch i tectural  requ irements  

The arch i tecture  i n  th is  techn ical  report,  i s  wh ich  i s  used  for anal ys ing  requ irements  for 
messages  and  in formation  models ,  focuses  on  i n -prem ises  arch i tectura l  requ irements ,  
whereas  other parts  of I EC 62746  describe  the  arch i tecture  on  the  g ri d  s ide.  

The  arch i tecture  shown  i n  F igure  6  i s  the  functional  reference d iagram ,  described  i n  the  Smart 
Grid  Coord ination  Group – Working  Group  Susta inable  Processes  Report,  see  SG-
CG/M490/E_Smart Grid  Use  Case  Management Process  [9] .  

I n  th is  l og ical  arch i tecture  the  Smart Grid  Connection  Poin t (SG  CP)  represen ts  the  i n terface  
from  the  Grid  i n to  the  prem ises.  The  Customer Energy Manager (CEM)  provides  the  fl exib i l i ty 
by manag ing  power consumption/generation  of connected  smart devices,  th rough  the  energy 
management gateway,  wh i le  the  smart metering  and  the  s imple  external  consumer d isplay 
provide  a  number of functional i ti es  wh ich  are  described  in  more  deta i l  i n  work of the  Smart  
Meters  Coord ination  Group.  The  energy management gateway commun icates  wi th  the  
metering  channel  and  the  smart  metering  through  the  Smart Metering  Gateway.  The  gateways  
in  th is  arch i tecture  spl i t  d i fferent networks  (Wide  Area  Network,  Neighborhood  Area  Network 
and  Local  Area  Network)  and  may be,  as  fu rther described  below,  i n tegrated  wi th  other 
functional  enti ties .  A detai led  d iscussion  can  be  found  i n  3 . 2 .  

The  Customer Energy Manager (CEM)  is  the  cen tral  manag ing  function .  I t  decides  and  
manages  based  on  i n formation  com ing  from  the  grid  and /or from  the  smart devices.  The  term  
“Energy”  wi th in  CEM  reflects  the  demand  of SG-CG  to  focus  on  Energy.  I n  a  typ ical  home or 
bu i l d ing  envi ronment th is  manager wi l l  l i ke l y manage a l l  kinds  of fu ture  service  and  
management scenarios  and  wi l l  be  the  bas is  for AAL (Ambient Assistan t L i ving)  and  other 
fu ture  User Scenarios.  

 

Figure 6  – Smart  Grid  Coord ination  Group  Functional  Archi tecture  Model  
(Smart Grid  Coord ination  Group  Sustainable  Process  (EU  M490))  [9]  

NOTE  1  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some of them  may be  part  
of the  same physical  device  (e. g .  CEM  functiona l i ty may be  part  of a  smart  devi ce,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ).  Th i s  wi l l  be  detai l ed  vi a  fu rther examples.  
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The  external  actors  A and  B ,  i denti fi ed  i n  th is  functional  arch i tecture ,  represen t (systems of)  
market ro les  that commun icate  through  the  Smart  Grid  Connection  Poin t (SG  CP).  Examples  
of these  roles  are  Grid  operator,  meter data  col l ector,  meter operator,  aggregator,  suppl ier,  
flexibi l i ty operator,  etc.   

The  actual  role  of actor A or B  depends  on  the  l ocal  market organ ization  i n  a  member state  
and  competi tion .  I n  the  scope  of th is  report,  actor A i s  defined  as  the  external  actor 
commun icating  wi th  the  energy management gateway wh i l e  actor B  i s  defi ned  as  the  external  
actor communicati ng  wi th  the  smart metering  gateway.  

For the  sake  of s impl ici ty,  the  use  cases  in  th is  techn ical  report  do  not represent  the  energy 
management gateway and  the  smart metering  gateway – when  developing  the  use  cases,  i t  
was  assumed  that  the  gateways  do  not provide  functional i ties  con tribu ti ng  towards  the  goals  
of the  use  cases.  These  do  however provide  functional i ty i n  terms  of rou ting  i n formation ,  
translation  of protocols ,  device  management,  securi ty and  service  capabi l i ti es .  

With in  th is  arch i tectu re  model ,  3  main  d i fferen t i n terfaces  (see  F igure  7)  are  necessary to  
support I n teroperabi l i ty between :  

1 )  Smart Grid  Connection  Poin t & Customer Energy Manager via  Energy Management 
Gateway 

2)  Smart Grid  Connection  Poin t or Smart Meter &  Customer Energy Manager via  Smart 
Metering  Gateway and  Energy Manager Gateway 

3)  Customer Energy Manager and  a  smart device.  

 

Figure 7  – In terfaces  in  the  Functional  Archi tecture Model  

NOTE  2  A smart  device  can  be  i n  a  range  of very s imple  up  to  very complex devices .   

The  main  target of th is  document i s  to  enable  Techn ical  Committees  to  define  messages  and  
i n formation  exchange  necessary to  ensure  i n teroperabi l i ty between  Smart Grid ,  CEM  and  
smart devices.  

These  messages  and  i n formation  exchange are  defined  on  a  neu tral  bas is  (based  on  a  
technology i ndependent neu tra l  i n terface).  Th is  impl ies  that we  are  ta lking  about appl ication  
l evel  and  do  not describe  speci fic  protocol  re levant messages  on  lower I SO/OSI  l evels  

Therefore,  th is  techn ical  report ne i ther i n tends  to  define  the  mapping  onto  domain-speci fic  
transm ission  technolog ies  nor requests  speci fic  technolog ies  for i n -prem ises  connectivi ty.  
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Mappings  are  the  responsibi l i ty of domain  speci fic  protocol  owners.  However,  th is  a lso  impl ies  
that messages  are  transferred  to  mappings  ( types  of devices,  supported  by domain  speci fic 
protocols) .  

F i gures  8  to  1 0  describe  the  end-poin t arch i tecture.  

NOTE  3  The  equ ipment,  messages  and  mapping  of messages  shown  i n  the  fol l owing  d i ag rams  (F igu res  8  to  1 0 )  
are  examples.  

 

Figure 8  – Neutral  in terfaces  

 

 

Figure 9  – Mapping  I /F  structure  

I n  th is  con text the  CEM  may use  a  d i fferen t set  of messages  and  i n formation  exchange  to  
manage  smart devices  as  for the  exchange wi th  the  gri d  (see  F igure  1 0).  
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Figure 1 0  – Example  of a  mapping  of messages  

As mentioned  above,  the  CEM  may act as  a  cen tral  management system ,  wh i le  paral le l  
working  CEMs  may a lso  coexis t,  as  shown  in  F igu re  1 1 .  

 

NOTE  Based  on  the  SG  CG  p ictu re  [5  to  9 ] ,  th i s  fi gure  a l so  covers  i n dustri al  appl i cati ons.  

Figure 1 1  – Di fferent CEM  configurations  see  SG-CG/M490  [5]  to  [9]  

Figure  1 2  l i s ts  example  mappings  of “ l og ica l  boxes”  to  physical  device  combinations .  
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Figure 1 2  – Physical  combinations  

CEMs  may be  cascaded .  An  example  of a  cascaded  CEM  structure  is  shown  i n  F igure  1 3 .   

Cascaded  CEM  structures  however are  not  the  subject of th is  techn ical  report.  

I n terfaces  between  CEM  and  CEM  Aggregator as  wel l  as  CEM  Aggregator and  power p lant  
are  to  be  defined  i n  other parts  of I EC  62746-x.  I n  add i tion ,  cascaded  CEM  structures  i ns ide  
prem ises  (CEM  – Sub  CEM)  are  part of further d i scuss ion  and  may become  part of upcom ing  
vers ions  of I EC  62746-2.  

 

Figure 1 3  – Examples  of CEM  archi tecture  
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3.2  SG  CP (Smart  Grid  Connection  Point)  

3.2. 1  Scope  

This  section  cons iders  the  in terface  between  the  “Group  of Energy Suppl ier domains”  and  the  
“Group  of Customer domains”  as  shown  i n  F igure  1 4 .  Both  domains  are  as  defined  in  the  
Smart Grid  Conceptual  Model  (see  e. g .  N I ST Smart Grid  Conceptual  Model  [3 ] ) .   

NOTE  I n  th i s  document the  N IST model  i s  used  as  an  example  for the  Smart  Gri d  Connection  Poi n t  a l though  
there  are  other model s  such  as  the  ENTSO-E  “Harmon ized  e l ectri ci ty market ro le  model ” .  

Those  actors  of the  Customer domain ,  such  as  DER,  that have  energy suppl y functions  here  
be long  to  the  “Group  of Customer domains” .  

 

Figure 1 4 – “Group of domains”  and  “Functional  Archi tecture Model”  

3.2.2  Defin i tion  of SG  CP (Smart Grid  Connection  Point)  

The SG  CP (Smart Grid  Connection  Poin t)  i s  the  i n terface  over wh ich  the  “Group of Energy 
Suppl ier domains”  and  the  “Group of Customer domains”  exchange  i n formation  on  the  control  
of demand  and  suppl y power (see  F igures  1 4  and  1 5) .  

I n  the  case  of an  i n terruption  of the  e lectrical  power supply from  an  energy suppl ier,  the  
con trol  of demand  /  suppl y power i s  real i zed  wi th  the  cooperation  between  the  service  
provider and  the  customers  through  the  gri d  (see  F igure  1 6).  I n  th is,  the  in formation  for the  
con trol  of demand  / supply power i s  sen t and  received  via  the  SG  CP.  

3.2.3  Purpose of defin i tion  of SG  CP  (Smart Grid  Connection  Point)  

The purpose  of defin ing  SG  CP is  to  cl ari fy “ the  poin t of the  i n terface  for the  demand  /  suppl y 
con trol  of power between  actors”  and  “the  send ing  and  receiving  of i n formation  via  the  poin t  
of the  i n terface” .  
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3.2.4  Target of demand  /  supply of power and  i nformation  that  i s  sent  and  received  

On  the  control  of demand  / suppl y power between  the  “Group of Energy Suppl ier domains”  
and  the  “Group  of Customer domain” ,  “ the  functions  of the  suppl ier and  the  customer that  are  
implemented  through  the  SG  CP”  real i ze  “ the  marketing  of power,  the  demand  / suppl y 
ad j ustment of power,  the  power system  stabi l i zation  (the  anci l lary service) ,  the  power 
optimum  usage of the  customer,  the  reduction  of the  greenhouse gas  effect for envi ronmenta l  
conservation ,  the  acce leration  of producing  power by renewable  sources  of power,  the  
d isaster recovery,  and  so  on . ”  

I n  order to  real i ze  those  functions  re levant to  the  demand  and  supply of power,  i n formation  
that i s  sent and  received  via  the  SG  CP includes  “ the  time-series  data  of the  e lectrical  energy,  
the  demand  (e. g .  pred icti ve  va lues,  resu l ts),  the  suppl y (e. g .  suppl y capaci ty) ,  the  price,  the  
amount of the  em ission  of the  g reenhouse  gas  effect,  the  u ti l i ty g rid  s tabi l i ty (e. g .  
transm ission  capaci ty,  vol tage,  frequency),  and  so  on .  "Th is  i n formation  i s  defi ned  both  
l og ica l l y and  functional l y so  that the  control  of demand  /  suppl y may be  real i zed  under the  
system  structure  and  devices  i n  the  Domains  men tioned  above.  

3.2.5  Functional  requ irement of SG  CP  (Smart Grid  Connection  Point)  

The  SG  CP  impl ies  a  functional  requ i rement as  shown  below.  

The  SG  CP is  the  functional  and  log ical  poin t of the  i n terface  that rea l i zes  con trol  of demand  / 
supply power between  the  “Group of Energy Suppl ier domains”  and  the  “Group of Customer 
domains” .  The  SG  CP is  i ndependent of the  function  and  phys ical  s tructu re  of each  actor.  The  
SG  CP is  not for mon i tor control  wh ich  is  dependent on  physica l  systems  / devices  (e . g .  the  
start command ,  the  stop  command ,  the  setti ng  of command  to  control  devices  d i rectl y).  

I f the  demand  / suppl y con trol  i s  real i zed  by the  energy suppl ier and  the  customer via  the  
service  provider,  then  the  SG  CP does  not a lways  correspond  to  the  phys ica l  connection  poin t  
for the  power transm itting  / receiving .  

Wh i le  responsibi l i ty for provid ing  e lectrical  power,  services,  and  ownersh ip  of devices  varies  
between  coun tries ,  “ the  i n formation  that i s  sen t and  received  via  SG  CP  for the  demand  /  
suppl y control  of power”  i s  constant.  

“The  device  that consumes  power,  stores  power or suppl ies  power”  can  be  i n tegrated  in to  the  
CEM  (Customer Energy Manager) .  The  device  can  receive  message  from  the  “group of the  
energy suppl ier domains”  and  send  message  to  the  “group of the  energy suppl ier domains”  
via  the  CEM.  

I f the  customer wi th  a  power supply device  needs  to  communicate  wi th  other customers  (e . g .  
i n  the  case  of i n terruption  of e l ectrica l  power suppl y from  energy suppl ier,  see  F igure  1 6),  
then  the  customer commun icates  wi th  other customers  via  the  SG  CP.  
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Figure 1 5 – Smart  Grid  Connection  Point  SG  CP  

 

 

Figure 1 6  – SG  CP  (in  the  case  of in terruption  of electrical  
power supply from  energy suppl ier)  

3. 3  Communication  requ irements  for the  Smart Grid  and  the  Smart Grid  Connection  
Point ( in terface in to  the  premises)  

The communication  system  and  protocol  on  the  grid  s i de  for connecting  the  smart customers  
shal l  fu l fi l  the  fol l owing  requ i rements:  

•  Many customers  (resources)  can  be  connected  i n  paral l el  to  a  server (>  1  m i l l i on).  

•  The  system  shal l  be  optim ized  for a  h igh  volume of smal l  data  packets.  

•  I n formation  about  network avai labi l i ty (presence)  i s  requ i red .  

•  Noti fications  and  messages  shal l  be  “ j ust- in -time”  (wi th in  seconds)  wi thou t store-and-
forward  or con tinual l y pol l ing .  
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•  Resources  shal l  have  a  un ique,  trusted  i denti ty.  Th is  identi ty may be  used  as  a  l og ical  
address  for communications.  

•  Communication  shal l  be  encrypted  and  au thenticated  from  both  s ides  (trusted  en ti ti es).  

•  The  commun ication  network must be  decen tral i zed  wi th  s tra ightforward  federation .  

•  Server-host to  server-host communication  shal l  be  supported .  

•  Message  content based  on  XML shal l  be  extensible.  I f a  message con tains  add i ti onal  
i n formation  not understood  by a  device,  i t  shal l  be  i gnored  and  the  sender must rea l i ze  
and  accommodate  for th is  fact.  Shal l  be  ab le  to  define  new payload  types  wi thou t 
‘breaking ’  i n terfaces.  

•  Resources  shal l  not be  requ ired  to  accept i nbound  connections,  where  there  shal l  not be  
the  need  to  open  ports  i n  fi rewal ls  to  a l l ow them  to  commun icate  over the  i n ternet.  
Resources  wi l l  on l y make outbound  connections  to  the  commun ication  i n frastructure  us ing  
their credentia ls.  

•  Resources  shal l  be  able  to  receive  messages  asynchronousl y,  wi thout the  need  to  pol l  a  
con trol ler.  

•  I t  sha l l  be  poss ib le  to  address  a  message to  a  speci fic endpoin t,  whether the  desti nation  
be  a  device  that controls  a  resource  or appl ication  software  used  to  manage  resources.  

•  Group communications  (mu l ti -party i n teractions)  sha l l  be  supported ,  where  a  con trol ler 
can  add ress  a  message to  a l l  members  of a  group.  Devices  may have  membersh ip  i n  zero  
or more  groups.  Th is  means  that each  message  shal l  have  a  s ing le  source,  bu t poten tia l l y 
many destination  addresses  where  a  destination  address  may be  a  g roup  address  that i s  
main tained  and  managed  by the  communication  i n frastructure.  

•  The  protocol  sha l l  support publ ish  and  subscribe.  

•  The  protocol  sha l l  support service  d iscovery.  

•  The  commun ication  system  shal l  support redundancy.  

•  The  communication  system  shal l  protect against den ial  of service  attacks  and  other types  
of attacks  as  appropriate  for the  communication  mechan isms.  

3.4 Common  messages  – in formation  to  be  exchanged  

3.4. 1  General  

As a l ready mentioned  the  main  in ten tion  of th is  techn ical  report  i s  to  defi ne  requ i rements  for 
the  communication  between  grid  s i de  actors  and  CEM  as  wel l  as  between  CEM  and  smart 
devices  wi th in  prem ises.  Common  messages  are  the  veh icle  to  understand  each  other.  Th is  
section  col lects  re levant  i n formation-requ i rements  for these  messages  and  describes  the  
process  used .  

3.4.2  In tention  of user stories  and  use  cases  

Why user s tories  and  use  cases?  Standard ization  does  not standard ize  use  cases.  The  user 
may use  d i fferent ways  to  get to  a  target or the  manufacturer may implement d i fferent 
solu tions,  means  d i fferent i n terpretations  of use  cases .   However the  defin i ti on  of data  and  
i n formation  exchanged  between  the  d i fferen t stake  holders  i s  essen tia l  to  ensure  
i n teroperabi l i ty.  Use  cases  for th is  techn ica l  report do  not exclude  any stakeholder bu t define  
the  in formation  wh ich  needs  to  be  exchanged  to  accompl ish  a  certa in  task wi thout favouring  
any speci fic  stakeholder.  

Use  cases  help  to  col l ect requ irements  for necessary i n formation  by describ ing  poss ib le  
scenarios.  

Th is  document defines  a  m in imum  set of i n formation  wh ich  i s  necessary to  ensure  
i n teroperabi l i ty.  I t  a lso  defines  the  requ i rements  for th is  i n formation  i s  exchanged  as  wel l  as  a  
description  of the  functional i ty and  i n formation  fl ow.   
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I t  i s  then  up  to  the  speci fic Techn ical  Speci fication  (e. g .  I EC  62746-x)  to  standard ize  the  data  
models  and  the  structu re  wi th  i ts  content.  

As  Smart Grid ,  Smart Bu i l d i ng  and  Smart Home are  overlapping  areas,  th is  techn ica l  report 
describes  the  whole  chain  from  the  gri d  i n terface  i n to  the  prem ises  via  i n -home/-bu i l d ing  
d istribu tion  un ti l  the  smart (end)  devices  and  vice  versa.  

F i gu re  1 7  describes  the  process  to  define  messages  and  data  models  structures  wh i le  th is  
techn ica l  report  ends  wi th  the  i n formation  requ irements  and  concepts.  

 

Figure 1 7  – User stories  and  use  cases  process  

I n  order to  define  requ i rements  for messages  and  re lated  in formation  to  be  exchanged ,  we  
have  chosen  a  process  described  below.  

The  fi rst step  of the  process  is  co l l ecti ng  “user stories” .  Each  ”user story”  i s  a  description  of a  
speci fic scenario  that a  consumer may experience  wi th  Smart Grid  and  i n  the  Smart  
Home/Bu i l d i ng  area.  The  user s tories  are  derived  from  stakeholder bra instorm ing  sess ions.  
They do  not fo l low a  speci fic standard ized  format,  use  cases  on  the  other hand  compi le  
i n formation  in  a  s tandard ized  format.  They had  been  created  ou t of these  user stories  or were  
taken  from  other sources,  e . g .  I EC  Techn ica l  Committee  8.  There  are  other standard ization  
committees  a lso  working  on  use  cases  re levant to  th is  techn ical  report.  Each  user story i s  
made from  the  consumer perspective  and  describes  how consumers  i n teract wi th  Smart Grid  
and /or Smart Home/Bu i ld i ng  re lated  scenarios  i n  thei r prem ises.   

The  second  s tep  of the  process  i s  harmon ization  of use  cases.  Each  use  case  as  defined  
m ight not fi t  i n to  the  overal l  arch i tecture  and  must be  extended  or s l i gh tl y mod i fied .  I t  m igh t 
a lso  be  possib le  to  touch  upon  existing  use  cases  and  i n tegrate  them  as  a  new one  for th is  
activi ty.  A s i ng le  use  case  can  rea l i ze  one  service  or mu l ti p le  services  described  i n  User 
Stories.  Use  cases  include  messages  transm i tted  between  a  smart device,  a  CEM  and  /or an  
actor on  the  power grid  s i de  through  the  Smart  Grid  Connection  Poin t  (SG  CP).  The  SG  CP is  
the  i n formation  access  poin t bu t does  not cons ider the  electrica l  grid  connection  poin t to  the  
customer prem ises.   

The  l ast  part of th is  s tep  of the  process  i s  a  veri fi cation  step,  checking  the  exhaustiveness  of 
use  cases  wi th  a l l  user stories.   

After confi rm ing  exhaustiveness  of use  cases,  the  consol i dated  i n formation  exchanged  l i st  
shows the  m in imum  requ irements  appl icable  to  the  selected  user stories.  The  requ i rements  
for data  for the  messages  are  exam ined  as  the  th i rd  and  fourth  s tep.  Th is  step  of the  process  
a lso  ends  wi th  a  veri fication  step  by checking  the  exhaustiveness  of messages  covering  a l l  
use  cases.  The  last s tep  of th is  process  is  carried  ou t by the  techn ical  speci fications  on  the  
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i n formation  exchange i n  the  bu i ld ing  (CEM  to  smart device)  and  on  the  i n formation  exchange  
between  grid  actors  and  the  CEM.  

3.4.3  Relationsh ip  of user stories  and  use  cases  

This  document provides  descriptions  of user stories  and  use  Cases.  

User s tories  are  produced  from  the  consumer or grid  s i de  perspective  and  describe  typical  
scenarios  that a  may be  experienced  in  an  unstructured  way.  The  l i s t  of user stories  i s  not 
exhaustive  and  represen ts  the  scenarios  wh ich  had  been  considered  for th is  techn ical  report.  
S ince  user s tories  do  not have  a  standard ized  format and  do  not structure  i ts  content,  they 
are  mapped  to  structu red  use  cases.  These  use  cases  use  a  standard ized  template  format to  
compi le  the  i n formation  requ ired  for the  scenarios  described  in  user stories.  I t  m ight be  
possib le  that one  user story u ti l i zes  mu l tip le  use  cases  to  accompl ish  a  g iven  task.   

Depend ing  on  the  l evel  of detai l  and  the  con ten t,  use  cases  can  be  classi fi ed  i n to  various  
categories.  The  use  case  col l ection  for th is  techn ical  report makes  usage of h igh  l evel  use  
cases  and  specia l i zed  use  cases  accord ing  to  I EC  speci fications .  

Th is  i s  depicted  in  F igure  1 8.  

 

Figure 1 8  – Relationship  user stories  and  use cases  

3.4.4  Requ irements  for i n formation  exchange  

Accord ing  to  the  process  described  in  3 . 4. 2 ,  use  cases  are  the  bas is  for a  col lection  of a  
numerous  number of i n formation  to  be  exchanged  between  actors.  F igure  1 9  l i sts  h i gh  l evel  
examples  for the  in terface  between  

•  Smart Grid  (Actor A and  B)  and  CEM  

•  Smart device  and  CEM  

IEC 

Copyright International  Electrotechnical  Commission  



 – 30  – I EC TR 62746-2: 201 5  © I EC  201 5  

 

Figure 1 9  – Examples  of information  to  be  exchanged   

As al ready described  i n  3. 1 ,  the  CEM  functions  l i ke  an  i n te l l i gen t home or prem ises  manag ing  
and  mapping  system  between  Smart Grid  and  smart  devices.   

The  fol lowing  example  may help  to  understand  the  mean ing  of messages  and  behaviour of 
the  CEM.  P lease  refer to  the  user s tory Charg ing  of an  e lectric  veh icle:  A. 1 . 3.  

I n  th is  user s tory the  user wants  to  d ri ve  a  certa in  d istance  next morn ing  (8  a.m . )  and  advises  
the  car to  take  care  of charg ing  the  battery un ti l  8  a.m .  The  user has  a l ready programmed  the  
CEM  to  use  the  cheapest price  of e l ectrical  energy.  

The  car ca lcu lates  the  amount of l acking  energy and  asks  the  CEM  to  manage a  fl exible  s tart.  
Attached  parameters  are  i n  th is  case  battery charg ing  capaci ty,  earl iest starting  time (e. g .  
now),  la test end  time (=  8  a.m . ).  

The  messages  on  F igure  1 9  ( in terface  CEM  – Smart Device)  are  represented  by 

•  F l exib le  s tart  consumption  (SD:  Battery,  Appl iance,  heatpump etc.  

•  Energy profi l e  consumption  (forecast,  real time)   

An  example  of a  sequence d iagram  cou ld  l ook as  shown  i n  F igure  20:  
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Figure 20  – Sequence Diagram  Flexible  Start   

I ndependent from  the  request of the  EV,  the  CEM  regu larl y gets  price  i n formation  from  the  
energy retai l er,  e . g .  for the  next 24  h  i n  advance,  the  next 1 2  h  wi th  b i nd ing  prices  per time 
s lot  and  the  next 1 2  h  as  forecast.  

The  message on  F igure  1 9  ( in terface  Smart Grid  – CEM)  i s  represented  by 

•  Price  and  envi ronmental  i n formation  consumption  (fixed ,  rea l time)   

and  an  example  of sequence  d iagram  cou ld  l ook as  shown  i n  F igure  21 :  

 

Figure 21  – Sequence d iagram  price and  envi ronmental  information   
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Based  on  the  request from  the  EV the  CEM  now calcu lates  the  best start t ime for EV 
charg ing .  The  CEM  may a lso  include  a l ready accepted  fl exib le  starts  of other smart devices,  
behaviours  of the  users  such  as  cooking  at noon  and  so  forth .  Based  on  the  outcome the  CEM  
sends  a  proposed  s tarti ng  time  to  the  EV.  

The  message i n  F igure  1 9  ( i n terface  CEM  – smart device)  i s  represented  by 

•  Set  SD  (charg ing ,  d ischarg ing ,  time,  on ,  off,  start,  stop,  pause  temperature  etc.   

and  an  example  of sequence  d iagram  cou ld  l ook as  shown  i n  F igure  22:  

 

Figure 22  – Sequence d iagram  starting  time   

These mentioned  and  any other CEM  a lgori thms are  not the  subject of th is  report  as  i t  affects  
competi ti on .  Th is  techn ica l  report on l y focuses  on  the  re levant messages  and  i n formation  to  
be  exchanged  between  Smart Grid ,  CEM  and  smart devices.  

The  next l evel  of detai l ed  requ i rements  i s  summarized  in  Table  1 .  

Table  1  – Information  requ irements  col lection   

In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

Abort  Abort  SD  function  D i rect  l oad  /  
generation  
management  
(Demand  S ide  
Management)  

JWG1 1 1 x,  

1 1 2x  

Capabi l i ti es  Capabi l i ti es   tari ff profi l e  Pri ce  &  
envi ronmental  
i n formation  

JWG21 1 2  

D ispatch  i n formation  Battery anci l l ary service  d i spatch  
i n formation  

D i rect  l oad  /  
generation  
management  

JWG21 21 /WGSP 21 21 ,  
JWG1 1 30  
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In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

Dispatch  request  Battery anci l l ary service  d i spatch  D i rect  l oad  /  
generation  
management  

JWG21 21 /WGSP 21 21  

Energy profi l e  Energy consumption  profi l e  actual  Power profi l e  JWG21 1 1 /WGSP  21 1 1  

Energy profi l e  Energy consumption  profi l e  forecast  Power profi l e  JWG  1 1 03,  JWG1 20x,  
JWG21 2x,  
JWG21 1 1 /WGSP  21 1 1  

Energy profi l e  Energy generati on  profi l e  actual  Power profi l e  JWG21 1 1 /WGSP  21 1 1  

Energy profi l e  Energy generati on  profi l e  forecast  Power profi l e  JWG1 21 x,  JWG202x,  
JWG1 20x,  
JWG21 1 1 /WGSP  21 1 1  

Estimated  Power 
Consumption/Generation/St
orage  profi l e  

I nd ivi dual  smart  device  
consumption/Generation  /Storage  
i n formation  estimated  by the  user 

Estimated  Power 
Profi l e  

JWG2001 ,  JWG2000  

Estimated  Power 
Consumption/Generation  
profi l e  

Estimated  energy profi l e  consi sts  of 
energy profi l e  wi th  respect to  each  
power cl assi fi cation  of smart  
devices(RE,  non -RE,  Load )  

Estimated  Power 
Profi l e  

JWG201 0  

Amount of the  power 
produced  by User 

Amount  of the  power produced  us ing  
REs  

Amount of the  
power produced  by 
User  

JWG201 0  

Power 
Consumption/Generation  
profi l e  

Selected  power consumption /generati on  
profi l e   a t  tri age  case  provided  by CEM  
i n  order to  negoti ate  wi th  Actor A  

Power 
consumption /genera
tion  profi l e  

JWG2001  

Power 
Consumption/Generation  
P lan  

Aggregated  Power usage  p l an  of the  
bu i l d i ng  

 

Aggregated  Power 
consumption /genera
tion  p l an  

JWG2002  

Power 
Consumption/Generation  
P lan  

Demand  curtai lment abi l i ty of Group  of 
Bu i l d i ngs  

Aggregated  Power 
consumption /genera
tion  pl an  

JWG2002  

Power 
Consumption/Generation  
P lan  

Aggregated  sel ected  proposal  for g roup  
of bu i l d i ng  (Sel ected  proposal  i s  faci l i ty 
manager’ s  sel ection  of proposals  for 
each  bu i l d i ng  offered  by CEM)  

Aggregated  Power 
consumption /genera
tion  p l an  

JWG2002  

Power 
Consumption/Generation  
Profi l e  

power profi l e  for d i saster s i tuations  at  
d i saster s i tuati on  i n  order to  negotiate  
between  CEM  and  Actor A  

Power 
consumption /genera
tion  profi l e  

JWG2042  

Power 
Consumption/Generation  
Profi l e  

agg regated  power profi l e  at  d i saster 
s i tuation  i n  order to  negotiate  between  
CEM  and  Actor A 

Aggregated  power 
consumption /genera
tion  profi l e  

JWG2042  

Power  
Consumption/Generation  
Profi l e  

Power profi l e  that  i ncl udes  i ncen ti ve  
and  re-created  p lans  of consumption  
schedu l es ,  generation  schedu l es  of the  
customer’s  bu i l d i ng  

Power 
consumption /genera
tion  profi l e  

JWG2001  

Power 
Consumption/Generation  
Profi l e  

Emergency Power Profi l e  for the  tri age  
control   

Power 
consumption /genera
tion  profi l e  

JWG2001  

Power  d i s tri bu tion  P lan  Power d i s tri bu ti on  pl an  provi ded  by  
Actor A i n  order to  negoti ate  wi th  CEM  

Power 
consumption /genera
tion  p l an  

JWG201 0  

Customer’s  battery 
operati on  p l an  

Customer’s  battery operation  p l an  (one  
of the  fol l owi ng  form :  Detai l  schedu le,  
ou tl i ne  schedu le  or Su rpl us  schedu le)  
provi ded  by CEM  i n  order to  negotiate  
wi th  Actor A  

Peak Sh i ft  
Contribu tion  by 
Battery Aggregati on  
(PSCBA)  

JWG202x 
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In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

Customer’s  battery 
operati on  p l an  

Customer’s  battery operation  p l an  
(surplus  power usage)  provided  by 
Actor A i n  order to  negoti ate  wi th  CEM  

Peak Sh i ft  
Contribu tion  by 
Battery Aggregati on  
(PSCBA)  

JWG202x 

Fan  setti ng  Mode  au tomatic  Comfort,  
management  and  
s tatus  i n formation  

JWG  1 1 1 x,  1 1 2x 

Fan  setti ng  Mode  non -automatic  Comfort,  
management  and  
s tatus  i n formation  

JWG  1 1 1 x,  1 1 2x 

Fan  setti ng  Level  Comfort,  
management  and  
s tatus  i n formation  

JWG  1 1 1 x,  1 1 2x 

Gri d  status  Traffi c  l i g h t  Traffi c  l i g h t  WGSP  21 1 2  

Gri d  status  Time  period  i n formation  when  no  power 
wi l l  be  provi ded  by schedu led  b l ackout  

B lackout  
management  at  
Customer 

JWG21 22  

Gri d  status  Level  of Emergency Emergency 
management  at  
Customer 

JWG21 22  

Customer Status  Priori ty I n formation  of the  each  smart  
devices  

Degrees  of 
importance,  
pri ori ti es  

JWG2001  

Customer Status  Aggregated  priori ty i n formation  for the  
group  of bu i l d i ng  

Degrees  of 
importance,  
pri ori ti es  

JWG2002  

I ncrease/decrease  decrease  absolu te  heat  Comfort,  
management  and  
s tatus  i n formation ;  
Temperatu re  profi l e;  
D i rect  l oad  /  
generation  
management  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

I ncrease/decrease  decrease  relati ve  heat  Comfort,  
management and  
s tatus  i n formation ;  
Temperatu re  profi l e;  
D i rect  l oad  /  
generation  
management  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

I ncrease/decrease  i ncrease  absolu te  heat  Comfort,  
management  and  
s tatus  i n formation ;  
Temperatu re  profi l e;  
D i rect  l oad  /  
generation  
management  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

I ncrease/decrease  i ncrease   re l ati ve  heat  Comfort,  
management and  
s tatus  i n formation ;  
Temperatu re  profi l e;  
D i rect  l oad  /  
generation  
management  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

I ncrease/decrease  Request  of reduce  consumption  based  
on  the  p l an  wh ich  i s  set  before  

Management of 
power 
consumption /reducti
on   

JWG2001  
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In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

I ncrease/decrease  Request  of accelerati ng  the  production  
or d ecelerati ng  the  production  by Actor 
A 

Management of 
power 
consumption /reducti
on  

JWG2041  

Log  i n formation  Log  i n formation  fuel  ce l l  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4,  JWG  1 1 30  

Log  i n formation  Log  i n formation  heat pump Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4,  JWG  1 1 30  

Log  i n formation  Log  i n formation  photovol ta ic  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4,  JWG  1 1 30  

Log  i n formation  Log  i n formation  storage  battery Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4,  JWG  1 1 30  

Log  i n formation  Resu l t  of smart  device  con trol  Management of 
power 
consumption /reducti
on  

JWG201 0,  JWG2041 ,  
JWG2042  

Log  i n formation  Energy suppression  performance  report  Management  of 
power 
consumption /reducti
on  

JWG2001  

Log  i n formation  Aggregated  suppression  performance  
report  

Management of 
power 
consumption /reducti
on  

JWG2002  

Log  request  l og  i n formati on  fuel  cel l  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4  

Log  request  l og  i n formation  heat pump  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4  

Log  request  l og  i n formati on  photovol taic  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4  

Log  request  l og  i n formati on  storage  battery Comfort,  
management  and  
s tatus  i n formation  

WGSP 21 1 4  

Meteri ng  Meteri ng  data  Pri ce  &  
envi ronmental  
i n formation ;  s imple  
data  u n i t  

WGSP  21 1 1  

Meteri ng  Tari ff profi l e  Pri ce  &  
envi ronmental  
i n formation  

WGSP  21 1 2  

Meteri ng  Tari ff profi l e  update  Pri ce  &  
envi ronmental  
i n formation ;  s imple  
data  u n i t  

WGSP  21 1 2  

On/off off fuel  ce l l  D i rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 
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In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

On/off off heater D i rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

WGSP  21 21 ,  JWG  1 1 20  

On/off off heat  pump  Di rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

On/off off l oad  D i rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

WGSP 21 21  

On/off off photovol ta ic  D i rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

WGSP 21 21  

On/off on  fue l  ce l l  D i rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

On/off on  heater D i rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

WGSP 21 21 ,  JWG  1 1 20  

On/off on  heat  pump  Di rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

On/off on  heat  pump (water)  D i rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG  1 1 30,  JWG  1 1 20  

On/off on  l oad  D i rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

WGSP  21 21  
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In formation  exchange  

Category Data   
Concepts  /  data  

un i t  UC  references  

Pause/Resume Pause  SD  function  D i rect  l oad  /  
generation  
management;  
Comfort,  
management and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x 

Control  Con trol  s i gnal  for the  smart  devices  i n  
the  customer prem ises  i n  advance  (e. x.  
one-day i n  advance)  

Load /generati on  
management  

JWG21 21  

Control  Con trol  s i gnal  for the  smart  devices  i n  
the  Bu i l d i ng  or CES/CEP  

Load /generati on  
management  

JWG2001 ,  JWG201 0,  
JWG2041 ,  JWG2042  

Control  Equ ipment  operation  schedu le  Load /generati on  
management  

JWG2002  

Control  Request  for Schedu l e  Peak Sh i ft  
Con tribu ti on  by 
Battery Aggregation  
(PSCBA)  

JWG202x 

Control  I nqu i ry,  I n qu i ry Acceptance,  I n qu i ry 
Rejecti on  

Peak Sh i ft  
Con tribu ti on  by 
Battery Aggregation  
(PSCBA)  

JWG202x 

Control  Execu tion  Noti fi cation  Peak Sh i ft  
Contribu tion  by 
Battery Aggregati on  
(PSCBA)  

JWG202x 

Request  Request  of reduce  consumption  to  CEM  Load /generati on  
management  

JWG2001  

 

Request  Proposals  for ad justment  p l an  to  CEM  

(These  are  created  based  on  priori ty,  
power usage  p lan  and  consumption  of 
bu i l d i ngs  and  equ i pments)  

Load /generati on  
management 

JWG2002  

Request  Suppression  s i gnal s  for Group  of 
Bu i l d i ngs  

Load /generati on  
management  

JWG2002  

Request  Power usage  p l an  of G roup  of Bu i l d i ngs  Load /generati on  
management  

JWG2002  

Pause/Resume Resume SD  function  D i rect  l oad  /  
generation  
management;  
Comfort,  
management  and  
s tatus  i n formation ;  
s imple  data  un i t  

JWG  1 1 1  x,  1 1 2x 

Request exported  power 
reduction  

NA Di rect  l oad  /  
generation  
management;  power 
profi l e;  s imple  data  
un i t  

WGSP  21 21  

Request imported  power 
reduction  

NA Di rect  l oad  /  
generation  
management;  power 
profi l e;  s imple  data  
un i t  

WGSP  21 21  

Request store  heat  Request  s tore  heat  Temperatu re  profi l e;  
D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

WGSP  21 21  
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Category Data   
Concepts  /  data  

un i t  UC  references  

Set mode  Mode  s imple  data  un i t;  
Comfort,  
management and  
s tatus  i n formation  

JWG  1 1 1 0  

Shut  off s i gna l  Heat pump  shu t off s i gnal  profi l e  D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

WGSP  21 21  

S ignal  D i saster S ignal  S i gnal  JWG2042  

Start/Stop  Start  SD  function  D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

JWG  1 1 1 0  

S tart/Stop  Stop  SD  function  D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

JWG  1 1 1 0  

S tatus  charge  storage  battery 
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

WGSP  21 1 2,  21 21  

S tatus  d i scharge  storage  battery 
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

JWG  1 1 30,  WGSP 
0200,  21 1 2,  2 1 21  

S tatus  fl exi b le  start  for smart  device  Comfort,  
management  and  
status  i n formation  

JWG  1 1 03,  JWG1 20x,  
JWG21 2x,  JWG1 21 x,  
JWG202x 

Status  Latest  end  time  of smart  device  Comfort,  
management  and  
status  i n formation  

JWG  1 1 03,  JWG1 20x,  
JWG21 2x 

Status  off/decrease  heat pump 
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

Status  off fuel  ce l l  successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

Status  off heater successfu l /unsuccessfu l  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 21  

S tatus  off heat  pump successfu l /unsuccessfu l  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 21  

S tatus  off l oad  successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  off photovol ta ic  
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  on /i ncrease  heat pump  
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

Status  on  fue l  ce l l  successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

Status  on  heater successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

WGSP  21 21  
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Category Data   
Concepts  /  data  

un i t  UC  references  

Status  on  successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  Programme duration  of smart  device  Comfort,  
management  and  
status  i n formation  

JWG  1 1 03,  JWG1 20x,  
JWG1 21 x,  JWG21 2x 

Status  PV Status  data  set  Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  set  temperatu re  
successfu l /unsuccessfu l  

Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  set  timer successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x 

S tatus  status  fuel  ce l l  Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4,  21 21  

S tatus  status  heat  pump Comfort,  
management  and  
status  i n formation  

JWG  1 1 30,  WGSP 
21 1 4,  21 21  

S tatus  status  photovol taic  Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4,  21 21  

S tatus  status  SD  Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4  

S tatus  VAR mode  successfu l /unsuccessfu l  Comfort,  
management  and  
status  i n formation  

WGSP  21 21  

S tatus  Bu i l d i ng  I n formation  Management  and  
S tatus  I n formation  

JWG201 0  

Status  Aggregated  Bu i l d i ng  I n formation  Management  and  
S tatus  I n formation  

JWG2002  

Status  Status  Report  of the  CEM  (Al i ve  or Not)  Management  and  
S tatus  I n formation  

JWG2042  

Status  request  status  fuel  ce l l  Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4  

S tatus  request  status  heat  pump Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4  

S tatus  request  status  photovol taic  Comfort,  
management  and  
status  i n formation  

WGSP  21 1 4  

S tatus  request  status  storage  battery Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 4  

S torage  charge  storage  battery D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 

Storage  d i scharge  storage battery D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x,  
JWG21 2x/WGSP21 2x 
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Concepts  /  data  

un i t  UC  references  

Storage  standby storage  battery D i rect  l oad  /  
generation  
management;  
s imple  data  un i t  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x 

S torage  standby storage  battery 
successfu l /unsuccessfu l  

Comfort,  
management  and  
s tatus  i n formation  

JWG1 1 1 x,  1 1 2x,  
JWG21 1 x/WGSP 21 1 x 

Tari ff F i xed  tari ff schedu l e  Pri ce  &  
envi ronmental  
i n formation  

WGSP  21 1 2  

Tari ff Real -time  tari ff Pri ce  &  
envi ronmental  
i n formation  

JWG  1 1 30,  WGSP 21 1 2  

Tari ff Pri ces  for each  time  i n  a  period  (e. g .  
Hou rl y pri ces  i n  a  d ay)  

D i rect  
l oad /generation  
management  wi th  
I ncen ti ve  

JWG21 21  

Tari ff Pri ces  for each  time  i n  a  peri od  (e. g .  
Hou rl y pri ces  i n  a  d ay)  

Demand -Supply 
Ad justment based  
on  Pri ces  for each  
time 

JWG2000  

I ncen ti ve  I ncenti ve  i n formation  Demand  reduction  
by Actor A  

JWG2001 ,  JWG2002,  
JWG201 0   

B i d  Customer b i ds  Negawatt  (Power 
reduction )  wi th  certai n  pri ce  

Demand  Response  
wi th  N egawatt  

Section  A. 1 . 22  

Telemetry data  Telemetry data  Power profi l e;  
temperatu re  profi l e,  
s imple  data  un i t  

WGSP  21 21  

Temperatu re  set  temperatu re  Temperatu re  profi l e;  
s imple  data  un i t  

WGSP  21 21  

Threshold  l evel  set  tari ff th reshol d  Comfort,  
management  and  
s tatus  i n formation  

WGSP  21 1 2  

Time set  timer Comfort,  
management and  
s tatus  i n formation  

JWG  1 1 03,  JWG1 20x,  
JWG21 2x,  JWG1 21 x,  
JWG202x,  WGSP  21 1 2  

VAR mode  i n formati on  VAR mode  i n formation  Power profi l e;  
temperatu re  profi l e,  
s imple  data  un i t  

WGSP  21 21  

Vol tage  support  request  Vol tage  supports  Power profi l e;  
temperatu re  profi l e,  
s imple  data  un i t  

WGSP  21 21  

3.4.5  Energy management concepts  

3.4.5.1  Traffic  Light Concept  

A good  example  of energy management service  i s  the  Traffic Li ght Concept (TLC),  described  
i n  the  report WG Sustainable Processes  – CEN-CENELEC-ETSI  Smart Grid  Coord ination  
Group  (SG-CG)  – Approval  of SG-CG  del i verables” .  EU  Mandate  M490,  Dec.  201 2 ,  see  SG-
CG/M490/E_Smart Grid  Use  Case  Management Process  [9] .  

As  functions  l i ke  DSO,  TSO,  retai ler and  so  forth  are  not used  equ iva len t worldwide,  the  
Smart Grid  Coord ination  Group Report (SG-CG/M490/E_Smart Grid  Use  Case  Management 
Process  [9] )  named  these  actors  neutral l y:  

•  Actor A typ ical l y references  the  market re levant actors  l i ke  retai l ers  
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•  Actor B  typica l l y references  actors  l ike  “Meter Operator”  or “DSO”  that wi l l  i n terface  to  the  
customer domain  by a  smart metering  i n frastructure .  

TLC does  not imply any speci fic user s tories  and /or use  cases.  I t  on l y describes  a  concept 
wi th  d i fferent  types  of s i tuations  i n  the  Grid .  

The  energy management relevant user stories  and  use  cases  i n  th is  techn ical  report support  
on  a  certain  l evel  the  Traffic L i ght Concept (TLC)  (see  F igure  23)  even  i f th is  i s  not in  any 
case  a  prerequ is i te  nor u ser s tories  and  use  cases  are  complete  and  covering  a l l  phases.  Use  
cases  can  be  found  i n  the  Use  Case  Management Reposi tory (UCMR)  [1 ] .  

Further Traffic Li ght Concept (TLC)  re lated  user stories  and  use  cases  may be  included  i n  
fu ture  vers ions  of th is  document.  

 

NOTE  See  BDEW Roadmap  – Real i s ti c  steps  for the  implementation  of smart  g ri ds  i n  Germany [4 ] .  

Figure 23  – Traffic  Light Concept  

NOTE  The  devices  i n  the  graph  show examples  of resources  that  can  be  used  to  support  m i ti gati on  on  G ri d  
i ssues  

The  TLC d i fferentiates  between  three  areas:  

The  green  shaded  reg ion  defines  the  reg ion  where  the  ‘smart market’  competi ti vel y 
operates  freel y;  the  DSO  may or may not i n teract wi th  the  market at th is  poin t.  Th is  shou ld  
be  seen  as  the  ‘normal  operati ng  s tate. ’  

A typical  function ,  used  i n  th is  state,  i s  “F lexib i l i ty or Demand  Response” ,  as  described  i n  
3. 4. 5 . 2 .  

The  ye l l ow state  i nd icates  the  s tate  where  the  DSO acti vel y engages  wi th  the  market i n  
order to  keep  the  system  from  becom ing  unstable ,  i t  i s  therefore  a  temporary state  
preventing  the  grid  from  entering  the  red  state.  Th is  cou ld  be  by executing  pre-agreed  
con tracts  or by stepping  i n  to  procure  in  real  time  at market prices.  Th is  does  not mean  that 
the  customer has  to  accept any s i tuation  where  a  th i rd  party (DSO)  decides  when  they can  
use  what i s  i n  thei r home or bus iness  prem ise.  I nstead  i n te l l i gent solu tions  and  econom ic 
i ncentives  shou ld  be  provided  to  a l l ow the  customer to  decide  and  accept some l im i ts .  

A typ ical  function ,  used  i n  th is  state,  i s  “Load  Management or Demand  Side  Management” ,  as  
described  in  3. 4. 5. 3 .  

IEC 
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I n  the  red  state  the  DSO needs  to  take  con trol  of market i n teractions  i n  a  certa in  area  
where  the  constra in t  has  occurred .  However,  actions  i n  th is  s tate  must be  speci fic and  wel l  
defined  and  be  temporary i n  nature.  I n  th is  s i tuati on  the  DSO can  override  contracts  
existi ng  i n  the  market,  execu te  ded icated  emergency actions  through  flexib i l i ty operators,  or 
execu te  d i rect con trols  over generation  or demand  i n  order to  re-stabi l i ze  the  system  as  far 
as  a  contract or regu lation  / l eg is lation  al l ows.  

A typ ical  function ,  used  i n  th is  state,  i s  “Emergency or B lackout prevention” ,  as  described  in  
3. 4. 5 .4 .  

For detai ls  p lease  refer to  the  BDEW Roadmap – Real istic Steps  for the  Implementation  of 
Smart Grids  in  Germany [4 ] .  

3.4.5.2  Flexibi l i ty (demand  response)  

Flexibi l i ty i s  a  typica l  functional i ty i n  the  green  area.  The  market offers  fl exible  energy based  
on  prices  and  / or envi ronment.  Th is  can  be  amongst other scenarios  the  retai ler,  offering  time 
separated  tari ffs  bu t a lso  us ing  the  own  PV energy and  combinations  of that.  

The  customer offers  flexib i l i ty by l etting  a  smart device  to  be  started ,  paused ,  etc.  based  on  
speci fic cond i ti ons  l i ke  price  ranges,  the  avai labi l i ty of energy or speci fic  environmenta l  
requ irements  (green  power etc. ) .   

The  smart  device  can  be  a  consumer or producer of energy.  

3.4.5.3  Load  management (demand  side  management)  

As a l ready men tioned  i n  the  defin i ti on  (see  [2 ] ) ,  demand  s ide  management reflects  the  Top  
Down  approach.  I f the  g rid  recogn ises  stabi l i ty i ssues  l ike  frequency i s  runn ing  ou t of 
bandwid th ,  the  TSO and /or DSO may ask the  attached  CEMs  for help.  Th is  can  be  a  request 
to  reduce  or i ncrease  consumption  or generation .  

I n  case  of a  speci fic contract,  load  management can  be  seen  as  a  management of Smart 
Devices,  e . g .  a  heatpump is  attached  via  an  i n tegrated  CEM.  I n  th is  case  the  message  cou ld  
be  “ increase/decrease  to  1 00  %  or 0  %”.  

3.4.5.4  Emergency /  b lackout prevention  

Emergency or b l ackout prevention  management can  be  seen  as  a  speci fic  l oad  management 
case.  I n  case  a  bl ackou t  i s  i n  fron t of the  door,  the  message from  the  TSO or DSO advises  
the  CEM  and  smart devices  to  immed iate l y go  i n to  a  defined  Standby Mode as  a  l ast chance  
to  prevent the  upcom ing  b lackout.  

3.4.6  Function -specific profi l es  

3.4.6.1  General  

I n  order to  create  in teroperable  messages  wi th  the  re levant  i n formation ,  speci fic concepts  
need  to  be  expla ined  to  become the  basis  for these  messages  and  in formation  to  be  
exchanged .  These  i n formation  requ i rements  are  l i s ted  i n  the  correspond ing  Tables  2  to  5 .  

3.4.6.2  Power profi le  

I rrespective  of whether the  smart device  is  a  consumer or producer i t  needs  to  announce a  
kind  of expected  energy consumption  or generation  (power profi l e  – see  F igu re  24)  to  a l low 
energy a l location  wi th in  smart prem ises.  
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For example,  a  heat  pump can  ask for a l l ocating  two  sequences  per day,  once  in  the  morn ing ,  
once  i n  the  afternoon ,  each  sequence  wi th  d i fferent phases  of power consumption .  

Al ternativel y,  a  smart device  can  offer mu l tip le  sequences  for the  same time period ,  e. g .  a  
battery pack can  offer charg ing  or d ischarg ing .  The  CEM  can  choose between  these  
possib i l i ties.  

 

Figure 24 – Structure of a  power profi le   

This  power profi l e  a l lows  “generation”  or “consumption”  of energy to  be  d isti ngu ished .  F igure  
25  shows  as  example  the  energy d i rection  of a  s torage  battery during  charg ing  and  
d ischarg ing .  

IEC 
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Figure 25  – Consumption  and  generation   

The easiest way to  express  the  expected  energy consumption  / generation  i s  one  sequence 
wi th  one  timeframe wi th  one  power value  over timeslot  (see  F igure  26) .  

 

Figure 26  – Structure of an  easy power profi l e   

IEC 
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Table  2  – Information  requ i rements  “Energy Profi le”   

Name  Includes  UC  references  

power profi l e  
(power over time)  

JWG1 1 00,  1 1 01 ,  1 1 02,  1 1 03,  1 20x,  21 2x,   
WGSP21 1 0,  21 1 1 ,  2 1 1 2  

power quanti ty  

type  of energy sources  and  amount  of 
energy from  each  source  type  

consumption  /  generation  

t ime  i n formation  (e. g .  s l ots ,  actual  t ime,  
s tart  t ime,  end  time,  … )  

date  i n formation  (e. g .  weekday,  date,  … )  

confi dence  l evel   

devices  

i nstan taneous  power 
i n formation  JWG1 1 03,  1 1 30  

power quanti ty  

t ime  i n formation  (e. g .  actual  time,  … )  

date  i n formation  (e. g .  weekday,  date,  … )  

confi dence  l evel  

devices  

 

3.4.6.3  Price and  envi ronmental  i nformation  profi le  (see  F igure 27)  

The price  and  environmental  profi l e  uses  the  same bas ic structure  as  shown  in  3. 4. 6 . 2  wi th in  
power profi le .  Herewi th  typ ical  scenarios  can  be  hand led  l i ke  the  price  tab le  for certa in  time 
s lots  wi th in  a  t imeframe (e. g .  the  next  24  h ) .  

Add i ti onal l y benchmark cond i ti ons  can  be  used  to  address  more  than  one  price  per time-slot.  
The  d i fferent  price  can  be  based  on  d i fferent  cond i ti ons.  Examples  are:  

•  I f energy consumption  exceeds  a  certa in  amount of energy wi th in  the  time-s lot,  the  next 
price  level  wi l l  be  activated  

•  The  price  l evels  reflect benchmarks,  e. g .  types  of energy l i ke  renewables,  yel l ow energy,  
CO2  footprin t etc. ,  from  wh ich  the  customer can  select  
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Figure 27  – Structure of a  price profi le   

Table  3  – Information  requ i rements  “Price and  Environment  Profi le”   

Name  Includes  UC  references  

price  & envi ronment profi l e  
JWG1 1 00,  1 1 30,  1 1 1 0,  1 1 1 1 ,  
WGSP  21 1 0,  21 1 1  

pri ce  q uan ti ty  

envi ronment  descri pti on  a/o  q uanti ty  

variabl e  pri ce  model  (e. g .  d i scount,  
quan ti ty based  etc. )  

t ime  i n formation  (e. g .  s l ots ,  actual  t ime,  
s tart  t ime,  end  time,  … )  

date  i n formation  (e. g .  weekday,  date,  … )  

b i nd ing  l evel  

 

3.4.6.4  Load  /  generation  /  storage management  profi le  

Load  / generation  management is  used  for express ing  the  need  and  quanti ty of power 
ad j ustment.The  actor A/B  is  s i gnal l ing  stabi l i ty i ssues  i n  the  gri d  and  is  asking  for he lp.  I f the  
customer has  offered  support (e . g .  as  part of the  con tract or as  part of an  i ncentive   program) 
the  CEM  can  evaluate  capabi l i ties  to  i ncrease  or reduce  energy consumption  or generation  
i ns ide  prem ises.  

Examples  are:  

•  l ack of energy i n  the  gri d  due  to  a  breakdown  of a  power s tation  wi th  a  certa in  time to  
ramp up  another backup  power s tation  

•  energy overload  due  d isproportional  PV-  and  wind  energy 

I n  these  examples  the  actor A/B  asks  the  CEM  to  reduce or i ncrease  power consumption  for a  
speci fic time period .  
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Nevertheless  th is  l oad  /  generation  management concept can  a lso  be  used  to  manage speci fic  
CEM-smart devices  d i rectl y (see  F igure  28).  

 

Figure 28  – Structure of a  load  /  generation  management  profi le   

Table  4 – Information  requ irements  “Direct  Load  /  Generation  Management  Profi l e”   

Name  Includes  UC  references  

l oad  /  generation  
management profi l e  

JWG1 1 30,  1 1 1 1 ,  1 1 2x,  1 1 1 0,  1 20x,  1 21 x,  
202x,  2002  
WGSP21 21 ,  21 1 4,  2 1 1 1 ,  21 1 2  

t ime  i n formation  (e. g .  s l ots ,  actual  t ime,  
s tart  t ime,  end  t ime,  ramp up  time,  ramp  
down  time,  etc. )  

date  i n formation  (e. g .  weekday,  date,  
etc. )  

power quanti ty du ri ng  ramp up  /  down  
(absolu te  /  re l ati ve)   

U rgency /  cri ti cal i ty  

confi dence  l evel   

devices  

 

3.4.6.5  Emergencies  /  B lackout prevention  profi le  

Emergencies  / B lackou t prevention  management i s  a  speci fic characteristic  of l oad  /  
generation  management.  The  actor A/B  i s  s i gnal l ing  an  upcom ing  b lackout s i tuation  i n  the  
grid .  To  preven t th is  b lackout the  actor A/B  is  advis ing  the  CEM  to  send  al l  smart devices  i n to  
a  defined  b lackou t preven tion  mode (m in imal  power consumption  except safety relevan t 
tasks).   

The  i n formation  exchange can  be  hand led  l i ke  the  l oad  /  generation  management profi l e .  
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3.4.6.6  Temperature  profi l e  

I nstead  of power management types  smart devices  can  a lso  be  managed  by a  temperature  
profi le  (see  F igure  29).  The  concept beh ind  i s  comparable  wi th  the  power profi le  concept.  

 

Figure 29  – Structure  of a  temperature profi le   

Table  5  – Information  requ i rements  “Temperature  Profi le”   

Name  Includes  UC  references  

temperature  profi l e  
JWG202x,  1 20x,  1 21 x,  1 003,  2 1 2x,  1 1 1 0,  
1 1 30,  1 1 1 1  
WGSP21 1 2,  21 21 ,  2 1 1 4,  21 1 1  

temperatu re  q uanti ty  

t ime  i n formation  (e. g .  s l ots ,  actual  t ime,  
s tart  t ime,  end  time,  etc. )  

date  i n formation  (e. g .  weekday,  date,  
etc. )  

confi dence  l evel   

devices  

 

3.4.7  Comfort,  management and  status  in formation  

Comfort,  management and  status  i n formation  summarize  i n formation  requ i rements  for remote  
management as  wel l  as  kinds  of remote  mon i toring  l i ke  noti fications,  a lerts  and  s tatus  
i n formation .  

The  col l ection  i ncludes  typical  data  l ike  on ,  off,  wai ting  for s tart,  remain ing  time,  pause,  
fin ished  etc.  The  i n formation  to  be  exchanged  is  a l ready referenced  wi th in  F igure  1 9   

3.4.8  Upcoming  profi les  for new service requ irements  

The function  speci fic profi l es,  i n formation  to  be  exchanged  (as  described  i n  th is  techn ica l  
report)  and  correspond ing  messages  are  set up  i n  a  manner to  a l low easy defin i ti on  and  
smooth  harmon ization  of upcom ing  services  l ike  further energy re lated  requ irements ,  AAL,  
securi ty,  heal thcare,  and  so  forth .  
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Annex A 
(informative)  

 
User stories  and  use cases  col lection  

 

A.1  User stories   

A.1 . 1  General  

This  section  describes  a  col l ection  of user stories  as  a  basis  for necessary use  cases.  User 
stories  describe  the  behaviour from  the  customers'  /  users '  poin t of view.  The  main  target of 
user s tories  are  to  narrate  typical  behaviors  i n  own  prem ises  to  val i date  the  use  cases  used  to  
accompl ish  the  story.  These  user stories  may apply to  various  scenarios  and  are  not l im i ted  to  
speci fic home envi ronments,  bu i l d ing  and  i ndustria l  appl ications.   

F i gu re  A. 1  l i sts  typica l  user requ irements.  

 

Figure A. 1  – Kinds  of user stories   

NOTE  The  attached  user s tories  are  not  categorized .  

A.1 .2  JWG1  F lex start wash ing  machine  

The user wants  to  get the  l aundry done by 8: 00  p.m.  

The user prepares  the  wash ing  mach ine  

F i l l s  cl othesSelects  wash ing  program  

Pre-selects  the  end  time (e. g .  8: 00  p.m . )  

Starts  wash ing  program  

The  wash ing  mach ine  now i n forms  the  CEM  about   

The  s tart of the  new program  

The  pre-selected  end  time  
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The  expected  power consumption  profi le  wi th  duration  and  (e. g .  time  re lated  speci fic)  
energy consumption  

The  CEM  calcu lates  the  operation  p lan  and  takes  i n to  account  

The  pre-selected  end  time  

A pre-selected  i ncen tive  program  

The  expected  power consumption  profi l e  wi th  du ration  and  (e. g .  t ime  re lated  speci fic)  
energy consumption  

Tari ff i n formation  

Expected  energy consumption  other smart devices  

Expected  l ocal  energy generation  

Amount of l ocal l y stored  energy 

The  CEM  sends  the  ca lcu lated  start  time to  the  smart device  (wash ing  mach ine)  

I n  case  the  s i tuation  changed ,  a  CEM  may send  an  updated  starting  time un less  the  
smart device  started  

The  smart device  starts  the  cycle  based  on  the  ca lcu lated  s tart  time 

A.1 .3  JWG2 F lex start EV charging  

The  user wants  to  have h is  electro  veh icle  charged  by 8: 00  a.m.  

The  user prepares  the  EV 

Selects  charg ing  level  

Pre-selects  the  end  time  (e. g .  8: 00  a.m . )  

May pre  selects  the  i ncentive  program  (e . g .  cheapest tari ff,  g reenest  power etc. )  

Starts  charg ing  cycle  

The  EV now in forms  the  CEM  abou t  

The  s tart of the  new charg ing  cycle  

The  pre-selected  end  time  

The  pre  selected  i ncen tive  program  ( i f not  a l ready stored)  

The  expected  charg ing  consumption  profi l e  wi th  du ration  and  (e. g .  time  related  
speci fic)  energy consumption  

The  CEM  calcu lates  the  operation  p lan  and  takes  i n to  account  

The  pre-selected  end  time  

The  pre-selected  i ncen tive  program  ( i f not  a l ready stored)  

Tari ff i n formation  

Decentral i zed  Energy forecast,  i f appl icable  

The  expected  power consumption  profi l e  of the  requested  EV charg ing   

Expected  energy consumption  of other smart devices  

Expected  l ocal  energy generation  

Amount of l ocal l y stored  energy 

The  CEM  sends  the  ca lcu lated  start  time to  the  EV 
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I n  case  the  s i tuation  changed ,  a  CEM  may send  an  updated  starti ng  time un less  the  smart 
device  s tarted  

The  EV starts  the  cycle  based  on  the  ca lcu lated  start  time  

A.1 .4  JWG3 Severe  grid  stabi l i ty issues  

The grid  recognizes  (severe)  stabi l i ty i ssues  

The gri d  sends  a  l oad  con trol  message,  requesting  the  CEM  to  ad just the  l oad  (by e i ther 
i ncreasing  or decreasing  consumption  or generation).  The  load  control  message  may i nclude  

•  an  incentive  value  and/or time  frame for answering  to  the  request  

•  an  incentive  value  and/or time  frame for acting  on  the  request  

Depend ing  on  user configurations,  several  options  are  poss ib le,  e. g . :  

•  The  user a l l ows  the  CEM  to  ad just the  l oad  of some of h is  devices  (e. g .  of the  freezer for a  
defined/maximum  time).  The  support of these  capabi l i ti es  may usual l y be  part  of a  
con tract between  Energy Suppl ier and  customer.  After receiving  the  request from  the  grid ,  
the  CEM  checks  the  status  of attached  smart  devices  checking  on  the  possib i l i ty of e . g .  
reducing  consumption  by xW,  x %  of consumption  or a l ternatives  wh ich  l eads  i n to  a  
change  i n  consumption  / generation .  The  smart device  may react so  and  may respond  wi th  
the  ach ieved  detai l s  

•  The  CEM  may send  the  response  back to  the  g ri d .    
The  CEM  checks  the  status  and  may recalcu late  (e. g .  postpone)  the  starting  time of 
a l ready p lanned  upcom ing  cycles.  The  CEM  updates  s tarting  time  of smart devices  

•  CEM  feeds  own  battery pack energy in to  own  network or i n to  the  g ri d .  The  CEM  checks 
status  of battery pack.  I n  case  the  battery pack can  provide  enough  energy the  CEM  can  
decide  to  start  feed ing  process   

•  CEM  stores  add i tional  energy from  the  gri d  i n to  own  battery pack.  The  CEM  checks  status  
of battery pack.  I n  case  the  battery pack has  enough  capaci ty and  i f the  energy price  p l us  
the  incentive  value  i s  better than  the  average  cost of stored  energy,  the  CEM  starts  
feed ing  process   

A.1 .5  JWG4 Power l imi tation  PV 

The user wants  to  l im it  h is  consumption  to  h is  own  local  production  (e.g .  PV)  

The user i nstructs  the  CEM  to  l im i t power consumption  up  to  amount of own  decentral i zed  
power.  Along  wi th  th is  command,  several  add i tional  parameters  may be  set,  for example:  

•  At  wh ich  time of the  day th is  l im i t  appl i es  

•  Wh ich  devices  are  exempt from  th is  l im i t  

•  Etc.  

The  CEM  is  kept i n formed  on  tota l  power consumption  and  generation  through  the  smart  
meter.  

When  manag ing  power consumption  in  the  house,  the  CEM  takes  i n to  account the  above  
l im i ts  and  parameters.   

I f the  user wants  to  s tart a  smart device,  then  the  CEM  is  noti fied  by the  smart device  and  
receives,  amongst others ,  a  l oad  profi l e  (see  3. 1 . 1 ) .   
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I f,  when  based  on  the  load  profi l e  and  other parameters,  the  CEM  concludes  that the  power 
l im i t wi l l  be  exceeded ,  then  i t  may send  a  warn ing  message to  the  relevant device  and  to  a  
d isp lay i f one  i s  avai l able.  

Based  on  the  warn ing  message,  the  user may decide  to  postpone  h is  consumption  or to  
manual l y overru le  the  power l im i t.  

Furthermore  there  i s  the  poss ibi l i ty that prem ises  go  i n  i solated  ( i s l and)  operation  from  the  
d istribu tion  system .  Such  prem ises  wi l l  be  i solated  or "swi tched  off"  by the  network operator 
or by the  prem ise's  own  con trol  faci l i ti es  based  on  appropriate  mon i toring  arrangements .  The  
abi l i ty of i s l and  operation  comes  from  the  fact that they are  able  to  cover thei r own  power 
demand  by the  prem ise's  own  "d istribu ted "  generator and/or storage  faci l i ti es,  i . e .  batteries.  I n  
such  s i tuations  the  d istribu tion  network can  be  i n  operation  or ou t  of service  due  to  
emergency s i tuations  and/or p lanned  maintenance and /or repai r acti vi ti es.  Prem ises  wi th  thei r 
own  generation  and  storage  faci l i ties  can  cover thei r tota l  demand  or at least part of the ir tota l  
demand  control led  by a  CEM  wi th  or wi thout  be ing  connected  to  the  d is tribu tion  network.  I n  
normal  s i tuations  the  surplus  of energy generated  by the  prem ises  can  be  del i vered  back to  
the  d istribution  system .  Reconnecting  the  prem ises  to  the  d istribu tion  system  after a  period  of 
i s land  operation  has  to  be  arranged  in  a  safe  and  coord inated  manner.  That can  be  arranged  
by a  synchron izing  faci l i ty/un i t  wi th  bu i ld - i n  mon i toring  and  con trol  arrangements;  the  l atter 
can  be  part of the  afore-mentioned  CEM.  

A.1 .6  JWG5 CEM  manages  devices  

Switch  on/off devices,  d im  devices  

Examples  are  turn ing  on/off devices  such  as  l i ghting ,  smart pl ugs  and  d imm ing  l i ghting  etc.  

A.1 .7  JWG6 Customer sel l s  fl exibi l i ty 

The Customer wants  to  sel l  h is  fl exibi l i ty to  the  grid  

Based  on  i n formation  on :  

•  Current  consumption  (received  from  smart meter)  

•  Currentl y runn ing  devices  and  the ir l oad  profi l es  

•  Device  ass ignments  to  be  ran  and  thei r load  profi l e   

•  Tari ff i n formation  

•  I n formation  on  power l im i tations  

The  CEM  may i denti fy opportun i ti es  for flexib i l i ty.  

The  user may have  set constrain ts  on  the  fl exib i l i ty that may be  offered  to  the  gri d .  These  
constrain ts  may be:  

•  Wh ich  loads  (or generators)  and  user speci fi ed  cond i tions  are  avai lab le  for provid ing  
flexibi l i ty 

•  Start time of the  flexib i l i ty (start  time wi th in  a  certa in  time  period)  

•  Duration  of the  fl exib i l i ty  

•  Amount of flexib le  power at  a  poin t  in  t ime  

•  Amount of flexib le  energy  

The  CEM  proposes  th is  fl exib i l i ty to  the  g ri d ,  by provid ing  the  fo l l owing  i n formation :  

•  Start time of the  flexib i l i ty (start  time wi th in  a  certa in  time period)  

•  Duration  of the  fl exib i l i ty  
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•  Amount of flexib le  power at  a  poin t  in  t ime  

•  Amount of flexib le  energy  

These  offerings  are  negotiated  by a  process  of offering ,  accepting  or rejecting ,  poss ib l y.  
Reasons  for accepting  and  rejecting  i nclude  su i tabi l i ty of the  offered  flexibi l i ty ( the  expected  
va lue  of the  flexib i l i ty e . g .  i n  a  portfo l i o)  and  fi nancial  aspects .   

I f the  gri d  wants  to  accept the  offer,  i t  sends  a  message i nd icati ng  th is  and  wi th  the  incentive  
that i s  re lated  to  the  acceptance  ( th is  i s  the  F lexib i l i ty Offer Acceptance)  

A second  message from  the  gri d  i nd icates  how the  fl exibi l i ty shou ld  be  a l located .  Th is  
message  comes  i n  the  form  of a  l oad  profi l e,  bu t  stays  wi th in  the  constrain ts  of the  fl exib i l i ty 
offer.  

The  CEM  implements  the  flexib i l i ty a l location  by ad justing  the  (time of the)  consumption  /  
generation  of devices  on  the  prem ise.  

A.1 .8  JWG7 Customer sel l s  decentral ized  energy 

The customer wants  to  sel l  own  decentral ized  energy (e.g .  PV)  to  Smart Grid  

When  the  consumer wants  to  sel l  h is  own  decentral i zed  energy to  the  g ri d ,  several  options  
are  possib le:  

Based  on  a  price  message  or l oad /generation  control  message,  CEM  may i nstruct l ocal  
generators  / s torage  to  ad just ou tpu t.  

CEM  offers  to  se l l  an  amount of energy at a  speci fi ed  price.  Th is  corresponds  to  offering  
flexibi l i ty as  described  i n  user story JWG  6  Customer se l l s  fl exib i l i ty,  see  A. 1 . 7  

The  CEM  then  releases  stored  energy and  starts  power generation  i f avai lable.  

A.1 .9  JWG8 Grid-related  emergency s i tuations  

Grid-related  emergency s i tuations  (blackout prevention)  

The grid  i s  cl ose  to  a  b l ack-out and  wi l l  soon  have  to  cu t  off sections  of the  grid .   

As  a  means  of preventing  th is  by l im i ti ng  the  overal l  energy consumption  to  a  certa in  
m in imum,  the  g rid  sends  an  emergency message  to  a l l  connected  households  i n  order to  
i nstruct  them  to  p lace  the ir connected  devices  in to  “emergency connected  off mode” .  

Assumption :  The  CEM  and  smart devices  are  pre-configured  wi th  an  “emergency connected  
off mode”  profi l e.  Th is  profi l e  defines  wh ich  connected  devices  enter “emergency connected  
off mode”  and  what that mode entai ls  (on  a  device  by device  bas is) .  Th is  profi le  i s  agreed  by 
both  the  consumer and  the  energy provider and  i s  l ikel y to  be  i ncluded  i n  a  contract.  

The  CEM  receives  an  emergency message (some l ow consumption ,  essentia l  devices  l i ke  gas  
boi l ers  that requ i re  a  m in imum  of electrici ty to  run ,  may be  a l lowed  to  stay operational  – th is  
wi l l  be  defined  wi th in  the  profi le) .  

Th is  message may i nclude  the  duration  of the  emergency period .  

The  CEM  sends  a  message to  al l  connected  smart devices  to  swi tch  to  “emergency connected  
off mode” .  

The  devices  swi tch  to  “emergency connected  off mode”.  
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When  the  emergency period  has  ended  (e i ther because  the  predeterm ined  emergency time 
has  passed  or because  the  grid  sen t a  message  that the  emergency has  passed),  the  CEM  
instructs  the  devices  that  they may resume operations  as  normal .  

A.1 . 1 0  JWG9 Customer connects  new smart  device  

The Customer wants  to  connect a  new smart device to  the  CEM  

I nstal l er and /or “p lug  and  p lay”  consumer i nstal lation  wi l l  be  supported  

Discovery,  au then tication  etc.  are  hand led  by l ower l ayers  and  are  ou t of scope  of th is  
document 

Communicati on  messages  and  data  used  between  the  CEM  and  device  concern ing  the  
capabi l i ty ( type  and  functional i ty)  of the  device  are  wi th in  the  scope  of th is  document  

A.1 . 1 1  JWG1 0  Energy consumption  i nformation  

The consumer wants  to  be  informed  on  thei r h istoric and  forecasted  energy use  

The consumer i nd icates  on  the  CEM  User I n terface  that they want i n formation  on  thei r h is toric 
and  forecasted  energy use.  

I n  case  the  CEM  does  not have  the  re levant h istoric i n formation ,  i t  may request these  data  
from  the  smart meter or other source.   

Based  on  the  i n formation  re lated  to  curren tly connected  devices  and  the ir expected  
consumption  and  generation  and  based  on  the  h i storic data,  the  CEM  may bu i l d  a  short  term  
energy forecast  and  i n forms  the  user.  

A.1 . 1 2  JWG1 1  Unexpected  d isconnect  

A smart device d isconnects  unexpected ly (fai lure)  

The CEM  and  smart device  exchange regu lar messages  or status  messages  to  keep  each  
other i n formed  of the ir connection  ( to  the  network)  and  of thei r operational  status .  

At  a  moment in  t ime,  the  CEM  does  not receive  such  a  message from  a  device  when  i t  
expected  one.  

The  CEM  sends  a  status  request to  the  device.  

I n  case  the  CEM  does  not receive  a  response or when  the  device  responds  wi th  an  abnormal  
status ,  the  CEM  sends  a  warn ing  message to  an  advanced  d isplay.  The  CEM  may a lso  send  a  
warn ing  to  a  th i rd  party (e. g .  service  provider)  on  the  g ri d  s i de.  

A.1 . 1 3  JWG1 2  ExpectedYearlyCostsOfSmartDevice  

The consumer wants  to  know an  estimate of the  yearly energy cost  of a  smart device  

(Th is  user story assumes  that the  CEM  or the  device  stores  i n formation  on  time-of-use  
consumption  of i nd ividual  devices  and  that the  CEM  has  a  h istoric record  of time-of-use  
buckets  and  their related  tari ffs  i n  the  re levant  currency).   

The  consumer ind icates  on  the  CEM  User I n terface  that  they want  in formation  on  the  yearl y 
cost  of a  speci fic  device.  

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 55  – 

The  CEM  col l ects  i n formation  of i nd ividual  device’s  consumption  from  i ts  memory or requests  
th is  i n formation  from  the  device.  

The  CEM  col l ects  i n formation  re lated  to  h istoric time-of-use  buckets  and  tari ff i n formation  
expressed  i n  fi nancia l  un i ts  from  i ts  memory.  

The  CEM  combines  (estimated)  consumption  i n formation  wi th  tari ff in formation  and  sends  the  
response to  the  consumer’s  query back to  the  CEM  User I n terface.  

A.1 . 1 4  JWG1 3  Energy storage  and  feed  in  based  on  tari ff 

The consumer wants  a  storage device to  feed  energy to  the  grid  once  the tari ff reaches  
a  certain  threshold  

The consumer parameterizes  the  CEM  to  feed  energy once  the  tari ff for sel l i ng  energy 
reaches  a  certa in  threshold .  Add i tional l y,  the  consumer may parameterize  that l ocal  storage  
shou ld  not d rop  below a  certa in  poin t   

The  CEM  receives  a  new tari ff from  the  gri d  (may be  via  the  smart meter)  and  notices  that th is  
tari ff exceeds  the  abovementioned  threshold .  

The  CEM  may check:  

•  Whether the  amount of s tored  energy i s  not below a  user speci fied  poin t  

•  Whether re leasing  stored  energy to  the  grid  wou ld  be  i ncons istent  wi th  other user 
commands  / setti ngs  (e . g .  e l ectric veh icle  that  must be  charged  by a  speci fic t ime,  
flexibi l i ty ass ignments,  l oad  con trol  messages  requesting  to  i ncrease  consumption  or 
l ower generation ,  e tc. )  

When  there  i s  no  confl i ct wi th  the  above  mentioned  poin ts,  the  CEM  i nstructs  the  storage  
device  to  feed  energy i n  the  g rid .  

A.1 . 1 5  JWG1 4 EnergyConsumptionManagementFromExternal  

Manage  energy consumption  of smart  devices  by Smart  Grid  

This user story explains how on 15 July,  a  premises customer allows the supplier (or energy 
service  provider)  to raise the temperature  setting of his air-conditioner in  a  defined range so 
as to curtail power demand for a  specific time.  

•  On  the  1 4  J u l y,  the  suppl ier requests  a  reduction  of power consumption  by tomorrow,  1 5  
J u l y,  from  1 0 : 00  a .m .  to  2 : 00  p.m .  

•  The  customer fi nds  the  request  and  confi rms  that he  i s  wi l l i ng  to  comply by e . g .  

•  Setti ng  the  temperature  range  to  a  speci fic one.  

•  Turn ing  on  the  a i r-cond i ti oner 

•  I n  the  morn ing  of 1 5  J u l y,  the  suppl ier anal yzes  the  power consumption  data  con ti nuousl y 
de l i vered  through  data  col l ectors  wh ich  accumu late  the  power consumed  by a l l  customers  
via  smart meters ,  and  reconfi rms  the  h igh  demand  forecast during  the  peak period  
cons idering  the  metrolog ica l  data  sen t from  the  weather forecast  system .  

•  At 1 1 : 00  a .m . ,  g i ven  the  estimated  power demand  for the  com ing  hours,  the  suppl ier 
sends  messages  to  the  CEM  and  asks  for the  possibi l i ty to  reduce  power consumption  by 
300  W  (Power I )  from  1 2 : 00  a.m .  to  2 : 00  p.m .  

•  The  CEM  in forms  the  a i r-cond i ti oner about the  target of reduction  i nclud ing  timeframe.   

•  At 1 2: 00  a .m .  the  a i r-cond i tioner reduces  power consumption  and  commun icates  th is  to  
the  CEM.  I f the  requested  setti ngs  cannot be  reached ,  the  a i r cond i tioner i n forms  what can  
be  ach ieved .  
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A.1 . 1 6  JWG1 5 Manage in-premises  battery system  

Manage  in -premises  battery system  

This user story explains how a  battery owned by premises customers charges (buys)  
electricity during off-peak period,  from 11 :00 p.m.  to  5:00 a.m. ,  and discharges power to use 
appliances in  the house during peak period,  10:00 a.m.  to  2:00 p.m.  

•  The  customer prepares  the  setti ng  of the  battery through  the  CEM:  

– Priori ti zi ng  the  reduction  of e l ectrici ty cost by charg ing  cheaper electrici ty at  off-peak 
time and  d ischarg ing  power during  the  peak-period .   

•  The  CEM  calcu lates  the  operation  p lan  based  on :  

– Tari ff i n formation ,  for example;  

i )  XX.XX cen t/kWh,  cheaper e lectrici ty,  from  1 1 : 00  p.m .  to  5: 00  a.m .  

i i )  XX.XX cen t/kWh,  expensive,  from  1 0 : 00  a .m .  to  2 : 00  p.m .  

– Expected  power consumption  based  on ;   

i )  The  past power consumption  records;  

i i )  The  owner’s  today’s  schedu le  

– The  remain ing  battery charge  

•  Based  on  th is  operation  p lan ,  the  CEM  i nstructs  the  battery to  charge  and  d ischarge  in  the  
most optimal  way.   

A.1 . 1 7  JWG1 6  Manage DER 

Manage  d istributed  energy resources  (DER)   

Alternative 1 : this user story describes how a DER owned by a  premises customer generates 
electricity in  peak periods,  from 10:00 a.m.  to  2:00 p.m. ,  to reduce electricity cost.  

•  The  customer prepares  the  setti ng  of the  DER through  the  CEM:  

•  Select the  p lan  that u ti l i zes  DER to  generate  e lectrici ty during  peak period  i n  a  day.  

•  The  CEM  checks  the  status  of the  DER.  

•  The  CEM  starts  the  DER at  1 0 : 00  a .m .  and  stop  i t  at  2 : 00  p.m .  

Alternative 2: this user story describes how a DER owned by a  premises customer generates 
electricity when a  dynamic pricing message is provided from the supplier to the customer.  

•  The  customer prepares  the  setti ng  of the  DER through  the  CEM:  

•  Select the  p lan ,  wh ich  i n i ti ates  the  DER operation  when  a  tari ff of XX.XX cent/kWh  or 
more  of e l ectrici ty price  i s  offered .  

•  The  CEM  checks  the  messages  from  the  suppl ier and  status  of the  DER.  

•  At  1 0 : 30am,  the  suppl ier offers  XX.XX cent/kWh  from  1 1 : 00  a .m .  to  2 : 00  p.m .  

•  The  CEM  receives  the  message and  compares  the  price  wi th  the  set va lue.   

•  The  CEM  starts  the  DER i f both  that the  price  is  equal  to  or h i gher than  the  set va lue  and  
that the  DER is  ready are  confi rmed .  

•  The  DER generates  e lectrici ty from  1 1 : 00  a.m .  to  2 : 00  p.m .   

•  I f after 2 : 00  pm  the  tari ff no  longer exceeds  the  abovementioned  threshold ,  the  CEM  
instructs  the  DER to  stop  generation .  

A.1 . 1 8  JWG1 7  Peak sh ift  contribution  by battery aggregation  

Peak sh ift  contribution  by battery aggregation  
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The  customer l ikes  to  participate  in  the  peak sh i ft con tribu tion  of battery aggregation  (PSCBA)  
accord ing  to  the  cond i ti ons  such  as  the  maximum  and  m in imum  value  of Customer’s  battery 
ou tpu t power that are  speci fied  by the  customer.  Under the  contract between  the  e lectric  
company and  the  customer,  battery SCADA and  the  CEM  communicate  wi th  each  other.  

•  The  customer lets  CEM  participate  i n  the  PSCBA.   

•  Battery SCADA sends  “request for Schedu le”  to  the  CEM .   

•  The  CEM  sends  the  requested  schedu le  to  battery SCADA.  Th is  i ncl udes  Detai l  Schedu le/ 
Outl i ne  Schedu le/ Surplus  Schedu le  of customer’s  battery.  

•  Battery SCADA calcu lates  the  tota l  surp lus  poten tia l  and  the  schedu le  of batteries .  

•  Accord ing  to  the  p lan  for PSCBA set by gri d  operator,  battery SCADA calcu lates  the  
schedu le  of each  battery for the  p lan .  

•  Battery SCADA sends  “ i nqu iry”  command  to  CEM.  Th is  i ncl udes  the  p lan  for PSCBA 
correspond ing  to  customer’s  battery.  

•  CEM  sends  the  response  of “ i nqu iry”  message to  battery SCADA.  Th is  i ncludes  “ i nqu iry 
rejection”  or “ inqu iry acceptance”  

•  I n  case  of “ i nqu iry acceptance” ,  battery SCADA sends  “execution  noti fication”  to  CEM.  

CEM  sends  charg ing/d ischarg ing  command  to  customer’s  battery accord ing  to  the  customer’s  
detai l  schedu le  and  the  p lan  for PSCBA correspond ing  to  customer’s  battery.  

A.1 . 1 9  JWG1 8  Control  appl iances  based  on  price  i nformation  

Control  of smart home appl iances  based  on  price information  by time slot  

The  user l i kes  to  use  a  water heater,  a i r cond i ti oner and  other appl i ances  such  that tota l  
e lectrici ty charges  are  re lativel y l ess.  

•  The  user i nstructs  the  CEM  to  program  the  water heater,  a i r cond i ti oner and  other 
appl iances  fol l owing  a  number of cond i tions.  

•  The  user i nputs  operating  cond i ti ons  of each  appl i ance  at CEM ,  e. g . :  

– Water heater temperature  90  °C,  water l evel  50%  

– Ai r cond i tioner mode:  cool ing  down ,  wind :  au to,  temperature:  27  °C  

•  The  user i npu ts  time  cond i ti ons  (des i rable  start time,  des irable  fin ish  time)  of each  
appl iance  at  CEM,  e. g . :   

–  Water heater fin ish  by AM7  

– Ai r cond i tioner fin ish  cool i ng  down  by AM1 0  

•  The  e lectrici ty tari ff i n formation  i s  i ssued  at noon  every day for the  fo l lowing  24  hours.  

•  Based  on  the  i npu t cond i tions,  t ime cond i ti ons  and  tari ff,  the  user l ets  CEM  calcu late  a  
program  for the  fo l l owing  day such  that tota l  e l ectrici ty charges  are  re lati vely l ess  

•  CEM  ca lcu lates  an  operati ng  p lan  for those  appl i ances  considerin g  operation  time,  power 
consumption  during  operation ,  e l ectrici ty charges  and  so  forth  

•  The  user confi rms  the  calcu lation  resu l ts  and  commits  the  operating  p lan  to  be  execu ted  

– CEM  con trols  each  appl i ance  as  programmed  accord ing  to  cond i tions  of operating  p lan  

A.1 .20  JWG1 9  Control  appl iances  based  on  energy savings  signal  

Control  of smart home appl iances  in  response to  power saving  request from  Electric 
power suppl ier 

The user l ikes  to  use  a  water heater,  a i r cond i tioner and  other appl i ances  such  that power 
saving  request from  e lectric power suppl ier i s  satisfied  i f poss ib le .  
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•  The  user i nstructs  the  CEM  to  program  the  water heater,  a i r cond i ti oner and  other 
appl iances  fol lowing  a  number of cond i tions.  

•  The  user i nputs  operating  cond i ti ons  of each  appl i ance  at CEM,  e. g . :  

– Water heater temperature  90  °C,  water l evel  50  %  

– Ai r cond i tioner mode:  cool i ng  down ,  wind :  au to,  temperature:  27  °C  

•  The  user i npu ts  time cond i tions  (desi rable  start t ime,  des irable  fin ish  time)  of each  
appl iance  at  CEM ,  e. g . :   

–  Water heater fin ish  by AM7  

– Air cond i tioner fin ish  cool i ng  down  by AM1 0  

•  At  AM7,  the  CEM  receives  a  request for power saving  from  PM1  to  PM5.  

•  The  user l ets  CEM  ca lcu late  a  program  at AM8  wi th  i nput cond i tions  such  that power 
saving  request i s  satisfied  as  poss ib le  

•  CEM  ca lcu lates  to  program  an  operati ng  p lan  for those  appl i ances  before,  during  and  after 
the  requested  power saving ,  cons idering  operation  time,  power consumption  wh i l e  i n  
operation ,  e lectrici ty charges  and  so  forth  

•  The  user confi rms  calcu lation  resu l ts  and  commits  the  operati ng  plan  to  be  execu ted  

•  The  user activates  the  execu tion  of operati ng  p lan  at  CEM  

– CEM  con trols  each  appl i ance  as  programmed  accord ing  to  cond i ti ons  of operating  p lan  

A.1 .21  JWG20  Control  appl iances  before  power cut  

Control  of smart home appl iance  before power cut  

The  user l ikes  to  use  a  water heater,  a i r cond i ti oner and  other appl i ances  before  power cu t 
takes  p lace  

•  The  user i nstructs  the  CEM  to  program  the  water heater,  a i r cond i ti oner and  other 
appl iances  fol l owing  a  number of cond i tions  

•  The  user i nputs  operati ng  cond i ti ons  of each  appl i ance  at CEM ,  e. g . :  

– Water heater temperature  90  °C,  water l evel  50  %  

– Air cond i tioner mode:  cool i ng  down ,  wind :  au to,  temperature:  27  °C  

•  The  user i npu ts  time cond i ti ons  (des irable  start t ime,  des i rable  fin ish  time)  of each  
appl iance  at  CEM,  e. g . :   

– Water heater fin ish  by AM7  

– Ai r cond i tioner fin ish  cool i ng  down  by AM1 0  

•  The  i n formation  i s  i ssued  at AM7  that a  power cu t wi l l  occur from  PM1  to  PM5.  

•  The  user lets  CEM  ca lcu late  a  program  at AM8 wi th  i npu t cond i ti ons  cons idering  power cu t 
i n formed  by e lectric  power suppl ier 

•  CEM  ca lcu lates  to  program  an  operati ng  p lan  for those  appl i ances  before,  during  and  after 
the  schedu led  power cu t,  cons idering  operation  time,  power consumption  wh i le  i n  
operation  and  so  forth  

•  The  user confi rms  calcu lation  resu l ts  and  commits  the  operating  p lan  to  be  execu ted  

•  The  user acti vates  the  execu tion  of operating  p lan  at  CEM  

– CEM  con trols  each  appl iance  as  programmed  accord ing  to  cond i ti ons  of operating  p lan  

A.1 .22  JWG21  Control  appl iances  in  case  of natural  d isaster 

Control  of smart home appl iances  in  case of natural  d i saster 
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The  user l ikes  to  use  a  water heater and  s torage  battery at the  h i ghest priori ty i n  case  that 
unstable  e lectric power suppl y and /or power cu t i s  expected  due  to  natural  d isaster  

•  The  user presets  water heater and  s torage  battery at CEM  to  program  an  emergency 
operation  p lan  

•  The  user i nputs  operating  cond i ti ons  of each  appl i ance  at CEM  

– Water heater temperature  90  ºC,  water l evel :  50  %  

– Storage  battery mode:  qu ick charge  

•  The  user l ets  CEM  calcu lates  a  program  wi th  i npu t cond i ti ons  in  case  CEM  receives  power 
a lert from  electric  power suppl ier 

•  CEM  calcu lates  an  operating  p lan  for water heater,  s torage  battery and  a l l  other 
appl iances  when  CEM  receives  power a lert.  Such  an  operati ng  p lan  cou ld  look l i ke  the  
fol l owing :  

– confi rm  the  operating  s tatus  of a l l  appl i ances  connected  to  CEM  

– execu te  normal  shu tdown  process  to  a l l  appl i ances  in  operation  except Water heater 
and  Storage  battery 

– execu te  operation  of water heater and  storage  battery wi th  cond i ti ons  set  by the  user 

•  The  user i npu ts  au to-execu tion  of emergency operati ng  p lan  as  programmed  at CEM  in  
case  CEM  receives  power a lert  from  e lectric power suppl ier 

•  CEM  receives  power a lert from  e lectric  power suppl ier at AM1 0  

•  CEM  commences  at AM1 0  +  n  to  control  each  appl iance  as  programmed  accord ing  to  
cond i tions  of operati ng  p lan ,  an  example  of wh ich  is :  

– con tinue  operati ng  water heater and  s torage  battery and  execute  normal  shutdown  
process  to  fin ish  as  far as  CEM  does  not receive  a  message to  cal l  off  power a lert;   

– execu te  normal  shutdown  process  of water heater to  fin ish ,  and  conti nue  operati ng  
storage  battery i n  case  that  CEM  receives  power saving  request;  

– con tinue  operati ng  water heater and  storage  battery ti l l  start time of power cu t and  
execu te  normal  shu tdown  process  to  fi n ish  operating  before  start time  of power cu t i n  
case  that  CEM  receives  power cu t in formation ;  

– execu te  normal  shutdown  process  to  water heater and  storage  battery to  fi n ish  in  case  
that  CEM  receives  a  message  to  cal l  off power a lert  

A.1 .23  JWG22  Bi lateral  DR-negawatt  

Bi lateral  demand  response (Negawatt  transaction=  Japanese related  requ irement)  

This user story describes how an energy supplier asks for a  demand responsive load from 
consumer on  the day when tightness of electricity supply and demand is  expected.  

On  the  day before  the  even t day (at wh ich  a  supply ti gh tness  i s  expected) ,  the  energy suppl ier 
i nd icates  a  speci fication  of demand  reduction ,  to  connected  consumers  /  CEMs.  The  
speci fication/flexib i l i ty request con tains :  

•  The  date,  

•  T ime window (event start  and  even t end) ,  

•  Amount in  con trol  area.  

Based  on  i n formation  on  forecasted  energy use  and  user setti ngs,  the  CEM  tenders  a  b id .  The  
consumer can  also  i nput th is  i n formation  manual l y.  The  resu l ting  b i d  conta ins:  

•  Amount of demand  responsive  load  (kW)  and  

•  B idd ing  price  (price/kWh).  
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The  energy suppl ier ranks  b ids  from  consumers  accord ing  to  “meri t  order”  and  noti fies  
execu tion  resu l ts .  

Consumers,  who made a  successfu l  b id ,  reduce  thei r l oad  in  the  time window on  the  speci fied  
day.  

A.1 .24 JWG23  User story l ighting  

Lighting  system  

Faci l i ty manager wants  to  reduce l i ghti ng  l oad  and  other l oads  i n  a  bu i l d i ng  during  a  Demand  
Response (DR)  event (e. g .  tari ff i n formation  too  h i gh  or forecast of renewable  energy too  l ow)  
or a  Demand  S ide  Management event (e . g .  stabi l i ty i ssue  i n  the  gri d  wi th  the  request to  
reduce  energy consumption) .  

(Background: Lighting system consists of large number of devices,  which individually do not 
consume very much power but in  total it could be a  significant amount of the total building 
electricity consumption.  The lighting devices are usually grouped to accomplish a  desired 
illumination function for the spaces in  the  building.  Not all lighting devices have same 
importance in  the building,  so priority scheduling may be needed)  

•  The  faci l i ty manager conducts  a  su rvey to  i den ti fy the  importance  and  the  constrain ts  of 
the  d i fferent loads.  For the  l i gh ting  l oad  i t  determ ines:   

–  L igh ti ng  that can  be  swi tched-off completel y (e. g .  decorati ve  l i ghti ng  in  an  open  office  
space)  i s  assigned  lowest priori ty.  Their m in imum  power consumptions  are  set  to  zero.   

–  L igh ti ng  that can  be  d immed ,  e . g .  i n  open  offices  and  pri vate  offices  l i ghting  can  be  
ass igned  a  med ium  priori ty and  the  m in imum  power consumption  is  set accord ing  the  
occupan ts  requ irements.  L igh ti ng  i n  the  most important spaces,  e. g .  the  CEO or board  
room,  i s  ass igned  h ighest priori ty and  thei r m in imum  power consumption  i s  configured .  

•  The  faci l i ty manager programs  the  priori ty group and  the  m in imum  power constrain ts  i n to  
l i gh ting  system  con trol l er.  

•  Bu i l d i ng  CEM  receives  a  reduction  request from  the  provider (e. g .  u ti l i ty provider or DSO)  
via  DR or DSM  message.  

•  Bu i l d i ng  CEM  requests  from  l ighting  system  control l er:  

– The  curren t consumption  

– The  amount of power i t  can  reduce.  Mu l tip le  priori ty cl asses  m ight exist when  l i gh ts  are  
grouped  together based  on  speci fic constrain ts  (e. g .  emergency l i ghts ,  office  l i gh ts,  
floor l i gh ts,  etc. )  

•  L ighti ng  system  control l er subm i ts  the  requested  data  to  bu i ld ing  CEM.   

•  Bu i l d i ng  CEM  determ ines  the  reduction  for each  smart devices  /  sub-system  based  on :  

– The  requested  reduction  

– The  consumption  basel ine   

– The  amount of power each  smart  devices  /  sub-system  can  reduce  for each  class  of 
priori ty,  i f mu l tip le  classes  of priori ty exist.  

•  Bu i l d i ng  CEM  communicates  the  reduction  request to  the  l i gh ting  system  con trol ler.  

•  L ighti ng  system  control l er executes  the  power reduction .  

A.1 .25  JWG24 Energy market  flexibi l i ty management 

Energy flexibi l i ty management  

A bu i l d ing  owner/operator wan ts  to  use  the  energy flexib i l i ty of i ts  bu i ld i ng (s)  to  optim ize  i ts  
energy procurement by adapting  the  consumption  accord ing  to  fl exib le  energy tari ffs  and/or to  
ach ieve  add i tional  revenue  at  the  anci l lary service  energy markets.   
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Such  energy flexib i l i ty management can  have  d i fferent scenarios  for l ong  term  demand  
p lann ing ,  energy trade  th rough  day-ahead-market and  energy trade  through  i n tra-day market.  

Scenario  1 :  “Long  term  demand  planning”  

This  scenario  describes  the  process  wi th  the  retai l er business  to  procure  a  certa in  amoun t of 
energy needed  by h is  customers  based  on  l ong  term  contracts  (1  week up  to  mu l ti p le  years).  
The  energy prices  of such  contract are  typical l y lower than  the  process  on  the  day-ahead  
market.  To  determ ine  the  optimal  amount of energy to  procure  wi th  long  term  contracts ,  the  
retai ler i s  supported  by l oad  forecasts  provided  by h is  customers.  Th is  scenario  u ti l i zes  a  
l ong-term  p lann ing  phase.  

Scenario  2:  “Energy trade th rough  day-ahead  market”  

Th is  scenario  i l l ustrates  the  process  of procuring  the  remain ing  amount of energy wh ich  i s  
needed  on  top  of the  al ready procured  energy by l ong  term  contracts.  I n  terms  of a  bu i ld ing  
triggered  approach ,  the  customers  ( i . e.  the  bu i l d i ng  au tomation /management systems)  
provide  an  updated  forecast for the  next day.  Th is  forecast con tains  e i ther on l y the  deviation  
to  the  i n i ti al  l ong  term  forecast or an  updated  tota l  forecast.  Then  the  retai l er has  to  deduce 
the  del ta  to  obtain  the  energy amount for procurement.  The  retai ler procures  the  needed  
energy at  the  exchange  market and  sends  the  i n formation  about  the  ach ieved  energy prices  
back to  the  customer.  I n  case  of a  price  d ri ven  energy market triggered  scenario  the  retai ler 
receives  the  energy price  schedu le  from  the  market,  adds  price  i n formation  of eventual l y 
avai l able  l ong  term  con tracts  and  forwards  th is  i n formation  a  VPP wh ich  aggregates  a  pool  of 
end  customers.  The  VPP generates  an  optim ized  price  schedu le  for each  of the  connected  
bu i l d ings.  The  bu i l d i ng  au tomation  system  of the  customers  wi l l  u ti l i ze  the  price  in formation  
for a  cost m in im ization .  Th is  scenario  considers  a  bu i l d ing  triggered  or energy market 
tri ggered  day ahead  p lann ing .  

Scenario  3:  “Energy trade th rough  in tra-day market”  

This  scenario  describes  the  process  when  a  major deviation  from  the  p lanned  bu i l d ing  energy 
schedu led  is  detected .  Th is  add i tional  flexib i l i ty i s  p laced  at the  i n traday market through  the  
VPP operator.  Accord ing  to  the  traded  fl exib i l i ty new consumption  schedu les  are  provided  to  
the  bu i ld i ng  operators .  Depend ing  on  thei r con tracts  some customers  m ight have  the  ri gh t to  
deny (opt ou t)  a  change  i n  the ir energy consumption  schedu le.  Th is  scenario  describes  an  
operational  i n tra-day market offering .  

Scenario  4:  “Provid ing  secondary/tertiary reserves  at  the  control  reserve  market”  

Th is  scenario  describes  the  participation  of Smart bu i l d i ngs/VPP at the  secondary /  tertiary 
reserve  energy markets .  Based  on  a  pred iction  of avai l ab le  energy fl exib i l i ty starting  at  the  
device  l evel ,  the  VPP  operator may offer a  certa in  amount of fl exib i l i ty at  the  reserve  energy 
markets  one  week or one  day ahead  for secondary and  terti ary reserves,  respective l y.  I n  case  
of a  successfu l  b i dd ing  provis ion  of comm itted  reserve  energy i s  requ ired .  The  transm ission  
system  operator who  bough t the  reserve  energy may at any time  g ive  an  au tomated  tri gger 
s ignal  (secondary reserve)  or by phone cal l  ( tertiary reserves)  to  the  VPP operator that he  
needs  to  provide  reserve  energy.  The  VPP operator than  forwards  the  needed  commands  to  
the  connected  customers  and  the  secondary or tertiary reserve  is  au tomatical l y acti vated  by 
the  BAS/BMS at a  g iven  time and  for a  g i ven  time period .  For the  sake  of completeness  i t  
shal l  be  men tioned  that th is  use  cases  i ncludes  two  separate  contracts :  energy 
suppl ier/retai ler for regu lar energy procurement and  a  service  provider u ti l i zi ng  a  VPP  system  
for fl exib i l i ty commercia l i zation .  The  l egal  cl ari fi cation  of th is  i ssue  is  ou t of scope of th is  
document.   

Scenario  5:  “Reaction  on  grid  congestions”  

Th is  use  case  describes  the  reaction  of bu i ld i ngs  on  gri d  congestion  even ts  i n i ti ated  by the  
d istribu tion  grid  operator.  Th is  may be  based  on  a  forecasted  gri d  ou tage  or ad  hoc tri ggering  

Copyright International  Electrotechnical  Commission  



 – 62  – I EC TR 62746-2: 201 5  © I EC  201 5  

of predefined  measures  to  rel i ef the  gri d  during  emergency s i tuations.  I t  sha l l  be  mentioned  
that the  regu latory framework curren tl y i n  p lace  does  not support th is  use  case.  Hence th is  
use  case  has  the  lowest priori ty.  

A.1 .26  Japanese bu i ld ing  scenarios  on  energy management 

A. 1 .26. 1  General  

Energy management ins ide  the  bu i l d i ng  manages  capable  devices  in  the  bu i l d ing/home and  
i n terfaces  to  the  power g ri d  management.  Th is  user stories  focuses  an  on  the  communication  
of bu i ld i ng  energy management wi th  i ts  i n terfaces.   

I n  some cases  there  i s  i n teraction  between  the  CEM  and  the  correspond ing  power g ri d  
management enti ty.  On  th is  fo l l owing  scenarios  are  possib le:  

A.1 .26.2  Demand-supply ad justment wi th  cooperation  between  Suppl ier and  
Customer (Model  1 )  

1 )  An  energy suppl ier determ ines  prices  after confi rm ing  the  suppl y & demand  s i tuation  and  
the  wholesale  e lectrici ty prices.  

2)  A Customer’s  EMS  receives  pricing  i n formation  from  the  energy suppl ier.  

3)  Customer’s  equ ipment creates  a  power usage  p lan  based  on  the  pricing  i n formation  
received .  

4)  The  energy suppl ier receives  power usage  p lans  from  Customers.  

5)  The  energy suppl ier reviews  the  prices  accord ing  to  the  received  power usage  p lans.  

6)  Go back to  (1 ) .  

Steps  (1 )  to  (6)  are  performed  mu l tip le  times  and  fi na l l y Customers  receive  the  fi na l  pricing  
i n formation  from  the  suppl ier.  

A.1 .26.3  Energy saving ,   demand-supply control  for ind ividual  bu i ld ings  (Model  2)  

For optim izing  the  power consumption  and  generation ,  the  CEM  provides  functional i ty i n  
coord inating  l oads  and  resources  for an  i nd ividual  bu i l d ing .   

1 )  The  faci l i ty manager pu ts  degrees  of importance,  priori ti es  and  consumption/generation  
schedu les  i n to  term inal  of the  CEM.  

2)  The  CEM  reg isters  these  to  the  service  provider.  

3)  The  service  provider creates  ad j ustment p lans  based  on  uses  of i nd ividual  equ ipment,  
phys ica l  posi ti ons  of i nd ividual  equ ipment,  consumption /generation  schedu les  and  trends  
of consumption /consumption  resu l t.  Each  ad justment p lan  i ncludes  an  operation  p lan  of 
equ ipment and  a  i ncen tive.  The  service  provider d isplays  ad justment p lans  wi th  a  
i ncentive  i n formation  on  the  term inal  of the  customer’s  CEM.   

4)  I n  case  of the  emergency,  the  Service  Provider creates  ad justment p lans  for the  tri age  
con trol  based  on  “degrees  of importance”  and  priori ties  on  the  above  process.  

5)  The  faci l i ty manager selects  the  ad j ustment p lan  based  on  the  operation  p lan  of 
equ ipment and  the  i ncen tive.  

6)  The  CEM  of the  service  provider sends  suppress ion  s ignals  to  customers  based  on  
ad j ustment p lans.  Then  the  customer ad justs  the  usage  plan  based  on  suppress ion  
s i gnals.  

A.1 .26.4  Energy saving ,  demand-supply ad justment for the  d istrict  (Model  3)  

1 )  The  faci l i ty manager  i nputs  the  priori ty and  the  power usage  plan  of the  bu i l d ing  i n to  the  
CEM.  Then ,  the  CEM  reg isters  these  to  the  D istrict Service  Provider and  Suppl ier.  

2)  The  d istrict service  provider creates  the  “power usage  p lan”  and  the  “equ ipment operation  
p lan”  for the  town  b lock (a  g roup of bu i ld i ngs  based  on  a  con tract).  Then  the  d istrict  
service  provider reg isters  these  to  h is  CEM.  
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3)  When  a  suppress ion  control  of power is  needed ,  the  suppl ier ca lcu lates  the  demand  
curta i lment ab i l i ty of the  d istrict.  Then  the  Suppl ier creates  a  new power usage  p lan  of the  
d istrict.  Next,  the  suppl ier sends  i t  to  the  d is trict  service  provider.  

4)  After the  d istrict service  provider receives  i t,  he  creates  “proposal  for ad j ustment p lans”   
based  on  the  priori ty,  the  power usage  p lan  and  the  consumption  of bu i l d ings  and  
equ ipment.  Each  of these  proposals  incl udes  an  “equ ipment operation  p lan”  and  an  
i ncentive.  Then  the  d istri ct service  provider sends  these  proposals  to  the  customers .  

5)  The  faci l i ty manager checks  these  proposals  at the  CEM  term inal  i n  the  customer’s  
bu i l d ing .  Then  the  faci l i ty manager se lects  one  of these  proposals  based  on  the  
“equ ipment operation  p lan”  and  i ncen tive.  The  CEM  sends  the  se lected  proposal  to  the  
d istrict  service  provider.  

6)  After the  d is trict service  provider receives  the  proposal  se lected  by the  customer,  the  
d istrict  service  provider sends  s i gnals  accord ing  to  the  proposal .  

7)  The  customer CEM  ad j usts  the  power usage  p lan  based  on  s ignals  received .  

A.1 .26.5  Self sustain ing  community (Model  4)  

Acceleration  of producing  power by Res  

1 )  Via  the  term inal  of the  CEM,  “ the  faci l i ty manager of the  bu i l d ing”  reg isters  h is  bu i ld i ng  to  
the  “energy contribu tion  service  to  the  commun i ty”  provided  by the  d istrict  service  
provider.  

2)  I n  a  s im i lar way,  “ the  manager of the  Communi ty Energy Suppl ier own i ng  REs  (CES)  / 
Commun i ty Energy saving  Service  Provider (CEP)”  reg isters  i tsel f to  the  “energy 
con tribu tion  service”  provided  by the  d is trict  service  provider.  

3)  The  d istrict service  provider estimates  the  production  of e l ectrici ty generated  by 
renewable  sources  of power owned  by CES/CEPs and  customers  (bu i l d ings).  And  the  
d istrict  service  provider estimates  the  consumption  of customers.   

4)  The  d istrict service  provider creates  a  p lan  of the  production  using  renewable  sources  of 
power,  and  a  p l an  for the  d istri bution  to  CES/CEPs  and  customers.  

5)  The  d istrict service  provider provides  these  p lans  to  CES/CEPs,  to  customers  own ing  
renewable  sources  of power,  to  other customers  and  to  the  suppl ier.  

6)  The  CES/CEPs,  the  customers  own ing  renewable  sources  of power,  the  other customers  
and  the  suppl ier confi rm  these  p lans.  

7)  The  d istrict service  provider col l ects  the  resu l ts  of production ,  us ing  renewable  sources  of 
power owned  by the  customers.  

8)  The  d istrict service  provider calcu lates  the  amoun t of e l ectrici ty produced  using  renewable  
sources  of power i n  the  communi ty and  then  calcu lates  the  i nd ividual  production  of each  
customer.  

9)  Next,  the  d istrict service  provider calcu lates  the  ratio  of energy con tribu tion  to  the 
communi ty for the  CES/CEP and  customers  own ing  renewable  sources  of power.  

1 0)  The  d istrict service  provider g ives  the  CES/CEP and  Customers  own ing  renewable  
sources  of power an  i ncen tive  based  on  thei r i nd ividual  energy con tribution  to  the  
communi ty.  

1 1 )  The  manager of the  customer’s  bu i ld ing ,  wh ich  owns  renewable  sources  of power,  
confi rms  the  above  incen tive  us ing  the  CEM  term inal .  The  manager of the  CES/CEP a lso  
confi rms  the  above  i ncen tive.  

Adjustment of energy production  and  consumption  in  normal  cond i tions  

I n  th is  scenario  the  power gri d  has  nei ther an  u rgen t or any other emergency even t acti ve  or 
pend ing .  
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Action  in  case of a  shortage of supply of electrici ty  

1 )  The  d istrict service  provider estimates  fu ture  production  of e l ectrici ty us ing  the  weather 
i n formation  for the  commun i ty.  And  when  the  d istrict service  provider decides  that the  
production  of e lectrici ty wi l l  be  i nsufficien t i n  the  near fu ture,  the  d is trict service  provider 
sends  a  s ignal  to  the  CES/CEPs i n  order to  accelerate  the  production .  

2)  After the  CES/CEP received  the  above message,  the  CES/CEP updates  the  p lann ing  of 
the  heat and  electrica l  generation  based  on  the  market price  of energy.  

3)  The  CES/CEP sends  the  e lectrici ty suppress ion  s i gnal  to  each  customer.  

4)  The  customer confi rms  the  suppress ion  s ignal  us ing  the  CEM  term inal .  Next the  customer 
i nputs  the  repl y to  the  CES/CEP i n to  the  term inal .  

5)  The  CES/CEP updates  the  p lann ing  of the  heat and  e lectrical  generation  based  on  repl ies  
from  the  customers  and  the  market price  of energy.   

6)  The  CES/CEP sends  a  repl y to  the  d istrict  service  provider.  

Action  in  case of an  excess  of supply of electrici ty 

1 )  The  d istrict service  provider estimates  fu tu re  production  of e lectrici ty us ing  the  weather 
i n formation  for the  communi ty.  And  when  the  d istrict service  provider decides  that the  
production  of e lectrici ty wi l l  exceed  the  demand  of e lectrici ty i n  the  near fu ture,  the  d istrict 
service  provider sends  a  s i gnal  for decelerating  the  production  to  the  CES/CEPs.  

2)  The  CES/CEP updates  the  p lan  for the  supply of e lectric power to  the  suppl ier and  the  
p lan  for the  supply of thermal  power to  the  customer based  on  the  market price  of energy.  

3)  The  CES/CEP con trols  heat pumps  i n  the  customers ’  bu i ld i ngs  to  storage  e lectric power i n  
the  heat pumps.  

Energy accommodation  in  d isaster conditions  

1 )  Via  the  CEM  term inal  i n  the  customer’s  bu i ld i ng ,  the  faci l i ty manager of the  “d isaster 
con trol  cen ter”  reg isters  i ts  “power usage  p lan  for d isaster s i tuations”  to  the  d istrict 
service  provider through  the  CES/CEP.  

2)  The  d istrict service  provider creates  “power suppl y p lans  for d isaster s i tuations“  for the  
CES/CEP based  on  th is  p lan .  Then  the  d istrict service  provider sends  the  “power suppl y 
p lan  for d isaster s i tuations“  to  the  CES/CEPs.  

3)  The  CEM  in  the  CES/CEP receives  the  “power suppl y p lan  for d isaster s i tuations“ .   

4)  I n  case  of a  d isaster s i tuation ,  the  suppl ier sends  the  d isaster s ignal  to  the  d is trict service  
provider.  

5)  After the  CEM  i n  the  CES/CEP received  the  d isaster s ignal  from  the  d istrict service  
provider,  i t  changes  the  “power suppl y p lan  for normal  s i tuations”  to  the  “power suppl y 
p lan  for d isaster s i tuations” .   

6)  The  CEM  in  the  CES/CEP suppl ies  the  electrica l  and  the  thermal  power to  the  “d isaster 
con trol  cen ter” .  

7)  After the  CEM  in  the  “d isaster control  center”  receives  the  d isaster s i gnal ,  the  CEM  
changes  the  equ ipment p lan .  
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A.2  User stories  and  use case mapping  table  

Table  A. 1  shows  the  re lation  between  user s tories  and  use  cases.  

The  main  i n tention  of th i s  mapping  table  i s  to  support the  veri fication  of necess i ty of a  new 
use  case  and  to  reduce the  number of more  or l ess  equ ivalen t use  cases  at  a l l .  

I n  the  event  of a  new user story,  th is  user s tory can  be  mapped  to  exist i ng  use  cases,  e. g .  a  
flexible  charg ing  cycle  of an  e lectric veh icle  uses  the  same use  cases  than  a  flexib le  start  of a  
wash ing  mach ine.  

I f the  mapping  shows  a  l ack of use  case,  th is  use  case  and  data  model  need  to  be  added .  
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A.3  Use case descriptions  

A.3. 1  Overview 

The fol l owing  use  cases  are  based  on  the  above user s tories  and  the  arch i tecture  defined  
earl i er i n  th is  techn ical  report.  Note  that the  use  cases  on l y describe  communication  between  
Actor A/B,  the  CEM,  the  smart meter and  the  smart devices.  For sake  of s impl ici ty,  these  use  
cases  do  not represen t the  energy management gateway and  the  smart metering  gateway – 
when  developing  the  use  cases  we  assumed  that the  gateways  do  not provide  functional i ties  
con tribu ti ng  towards  the  goals  of the  use  cases.  I n  real i ty,  the  gateway may provide  
functional i ty i n  terms  of routi ng  i n formation ,  translation  of protocols,  device  management,  
securi ty and  service  capabi l i ti es  .  

 

Figure A.2  – Use  case and  requ i rements  process   

NOTE  1  Several  use  case  scenarios  may work together i n  an  i terati ve  way.  E . g .  there  m igh t  be  a  negoti ati on  
wh ich  uses  the  pri ce  (WGSP21 1 2)  to  get  a  forecast (WGSP21 1 1 ),  then  adapti ng  the  pri ce,  wh ich  m ight  be  b i nd ing  
from  there  on .   

NOTE  2  I n formation  can  be  transferred  via  d i fferen t channels  to  actor A,  B  and  to  the  consumer or i n -home  
devices.  Th i s  impl i es  that  the  use  case  cou l d  effecti ve ly be  spl i t  u p  i n to  severa l  sub-use  cases,  each  wi th  i ts  own  
goal .  

I n  a l l  the  use  cases  mentioned  here,  I EC 62559-2  actors  l i s t  [1 5]  i s  referred  to  and  the  
IEC 62559-2  Use  Case  template  [1 6 ]  i s  fol l owed .  

For the  defin i tion  of the  use  cases  i n  th is  document,  the  a l ready referenced  SG-CG  
arch i tecture  model  has  been  used  as  a  basis  (see  F igure  A.3) .  

 

Figure A.3  – Smart  Grid  Coord ination  Group  Arch itecture  Model  [9]  
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Simple external  

consumer 
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Providing Flexibility (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 
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Connection 
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according the SM- CG (TR50572)  
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NOTE  3  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

A.3.2  H igh  l evel  use  case  (JWG1 1 00)  Flexible  start  of a  smart  device  (SD)  

A.3.2. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/  Zone(s)  Name of use  case  

JWG1 1 00  Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  F ie l d ,  
S tation  

SD consumes  /  generates  energy on  a  fl exi ble  basi s  (H i gh  Level  
Use  Case  or Generic  Use  Case)  

 

Vers ion  management 

Version  management  

Changes  
/  Version  

Date  Domain  
expert  

Area of 
expertise  /  
domain  /  

role  

Ti tl e/changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  04/1 1 / 
201 3  

Ed i tor  I n i ti a l  Draft  Draft  

0 . 2  06/1 2/ 
201 3  

Ed i tor  Updated  Vers ion  
after CLC TC59x 
d i scuss ions  

Draft  

0 . 3  06/01 / 
201 4  

Ed i tor  Update  HLUC to  fi t  
J oi n t  Use  Case  
Workshop  
descripti on  

Draft  

0 . 4  07/03/ 
201 4  

Ed i tor  Added  JWG-ID  Draft  

0 . 5  1 6/1 2/ 
201 4  

Ed i tor  Added  opti ona l  
s tep  5  to  calcu late  
expected  runn ing  
costs  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  I n  some cases  smart  devices  provide  fl exib i l i ty towards  thei r t ime.  The  device  can  
manage  i ts  fl exib l e  runn i ng  times  by i tsel f and  commun icates  them  to  the  CEM  on  a  
negotiati on  basis .   

U ti l i zi ng  fl exi b i l i ty by a  CEM  must  be  negoti ated  and  confi rmed  wi th  the  smart  device.  
The  fl exib le  operation  of a  smart  device  does  not  imply a  speci fi c  optim ization  
strategy.  I t  depends  on  the  con trol  a l gori thm  wh ich  the  customer defi nes  for i ts  smart  
device  and  the  CEM.   

The  scope  of that  H i gh  Level  U se  Case  deal s  wi th  the  bas ic i n formation  exchange  
between  a  smart  device  and  the  CEM  to  a l l ow a  fl exi b le  start.  Al so  i t  covers  the  
i n formation  exchange  on  the  energy consumption  d u ri ng  operation  to  a l l ow an  energy 
schedu l i ng  wi th i n  the  CEM.   

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  wh ich  i s  requ i red  to  offer fl exi ble  s tart  of 
smart  devices.   

There  are  various  optim ization  targets  possib le  for setti ng  a  fl exi b le  start  t ime.  
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Scope and  objecti ves  of use  case  

Related  business  
case(s)  

Demand  Response  (DR)  

Demand  S ide  Management (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  User acti vates  a  speci fi c  profi l e  on  the  smart  device  that  a l l ows  a  fl exib l e  s tart.  The  smart  device  then  s tarts  
a  negotiati on  process  wi th  the  CEM  to  fi nd  the  most  su i table  start  time.  The  i n teraction  between  the  SD  and  the  
CEM  does  not  requ i re  user i n teraction  and  operates  au tonomously.  The  SD  fu l fi l s  the  j ob  accord ing  to  the  
acti vated  profi l e  and  m ight  ask the  user for fi nal  confi rmation .  After j ob  completion  the  end  customer m igh t  get  
noti fi ed  on  successfu l  or fa i l ed  comm ission ing .  

– A smart  device  m ight  have  two  basic operati ona l  modes:  

– Power Producing  by generati ng  e l ectri ci ty  

Complete  description  

The  User acti vates  a  speci fi c  action  profi l e  on  the  smart  device.  The  smart  device  then  negotiates  a  start  time  
wi th  the  CEM  based  on  the  sel ected  speci fi cation .  Such  speci fi cation  m ight  i ncl ude  user speci fi c  requ i rements  
l i ke  pre-defi ned  end -time,  maximum  energy consumption ,  or someth ing  e l se  and  device  speci fi c  capabi l i ti es.  
Such  a  profi l e  can  be  very s imple  and  defi nes  a  setti ng  for a  speci fi c  pu rpose.   

The  i n teraction  between  the  SD  and  the  CEM  does  not  requ i re  user i n teraction  and  operates  au tonomousl y.  I t  i s  
up  to  the  SD  to  fi nd  the  best  possible  sol u ti on  accord i ng  to  the  user defi ned  operati ona l  mode.  The  SD  
vi sual i zes  re l evant  i n formation  to  the  User i f possib l e  and  starts  action  i n  cooperation  wi th  the  CEM.  Once  the  
User acti vates  a  profi l e  on  fl exi b le  start  time  of a  smart  device ,  the  User hands  over the  con trol  to  the  CEM  or 
smart  device.  

The  SD  fu l fi l s  the  j ob  accord ing  to  the  acti vated  profi l e  of the  user and  noti fi es  the  User on  successfu l  or fa i l ed  
commiss ion ing .  A noti fi cation  and  vi sual i zati on  method  of re l evant i n formation  vari es  on  the  appl i ances  that  are  
used .  

Th is  use  case  comprises  th ree  primary use  cases:  

1 )  JWG1 1 01 :  SD  i nforms  CEM  about fl exible  s tart  

The  smart  device  i n forms  the  CEM  about  i ts  fl exi bi l i ty and  l im i tations.  

2)  JWG1 1 02:  CEM  informs  SD  about s tarting  time  

The  CEM  coord i nates  an  optim ized  starti ng  accord ing  to  the  selected  operati onal  s trategy.  I t  m ight  requ i re  
consi deration  of more  than  one  smart  device  for ca l cu lati ng  a  su i table  s tart  time.   

3)  JWG1 1 03:  CEM  i nforms  SD  about s lot sh i ft  

The calculated  start which had  been sent to the smart device by the CEM requires an  update.  There might be a change in 
the environment which requires the CEM to recalculate a new start time (within  the pre-defined l imits of the affected smart 
devices).   

 

General  remarks  

General  remarks  

Th is  h i gh  l evel  use  case  or generic  use  case  consi ders  smart  devi ces  l i ke  home  appl i ances  (wh i te  goods,  brown  
goods  and  consumer e l ectron ics).   

Any commun ication  between  SD  and  CEM  must provi de  acknowledge  hand l i ng  on  appl i cati on  l evel  and  basic 
fai l u re  detection .  A broken  commun ication  l i nk shal l  not  l ead  to  an  unsecure  and  cri ti cal  s i tuation .  Therefore,  
smart  devices  must provi de  device  speci fi c  fai l -safe  mechan isms to  prevent danger from  the  customer (e. g .  a  
cl ean i ng  process  of an  oven  wi th  very h i gh  temperatures  shal l  not  l ead  to  a  cri ti ca l  s i tuation  i n  the  home  i f 
commun ication  fai l s).   

 

A.3.2.2  Diagrams  of use  case  

Diagram  of use  case  

See detai l ed  descri pti on  of use  cases  
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A.3.2.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 4  has  been  used  as  a  basi s .  

 

Figure A.4  – SG  CG  Arch itecture  Model  [9]   

NOTE  2  The  actors  i n  the  arch i tectu re  shown  i n  F i gu re  A. 4  are  functional  en ti ti es,  wh ich  means  that  some  of them  
may be  part  of the  same phys ical  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter 
m ight  a l so  encompass  the  smart  meteri ng  gateway and  CEM,  etc. ).  

NOTE  3  P lease  cons i der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  The  fol l owi ng  table  shows  i nvolved  actors.  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  recei ved  
from  the  g ri d ,  consumer’s  setti ngs  and  contracts ,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sent  to  and  recei ved  
from  connected  devices;  especial l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management  commands  and  
then  forwards  these  to  the  connected  devices.  I t  provides  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti p l e  l oads/generation  resources  can  be  combined  i n  the  
CEM  to  be  mu tual l y control l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  ca l l ed  a  Customer Energy Management  
System .   

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM- CG (TR50572)  

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as fuel cells with  heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc…) .  The  smart device  can  receive  data  d i rectl y from  the  
g ri d ,  though  an  i n terface  wi th  the  CEM  and  can  react to  
commands  and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  

 

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  act  
i n  response  to  a  message  from  the  g ri d  and  thereby optim ize  
i ts  behaviour towards  the  energy suppl y network.  The  
message  can  be  recei ved  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  home  energy 
management (CEM)  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount  of avai l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
re l ated  i n formation)  that  the  appl i ance  must receive,  
i n terpret  and  react  upon  based  on  pre-set  or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user setti ngs  
i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  de lays  to  no  more  than  a  
certain  number of hours,  or ma in tai n  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or 
implement.  

 

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network th rough  the  energy management 
commun ication  channel . .  Examples  of such  market rol es  are  
the  energy provi der,  the  energy services  Provi der,  the  
agg regator,  etc.   

 

Actor B  External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network th rough  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  metering  
data.  Examples  of such  market  roles  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  
end  customer i s  responsi ble  for confi guri ng  and  setti ng  
operati on  mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  
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Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

SD  

Activation  Message  SD i s  acti ve  
and  
operational .  

User has  created  or 
selected  a  profi l e  before  
creati ng  the  even t.  SD  starts  
negotiations  wi th  CEM  
based  on  the  profi l e .  

 

References  

References  

No.  Reference
s  Type  

Reference  Status  Impact on  
use  case  

Orig inator /  
Organ isation  

Link  

1  Gu idel i ne  Basic 
defi n i ti ons  
and  common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  
Sustainable  
Processes  WG 

ftp: //ftp. cen . eu /EN/Eu ropean
Standard i zati on /HotTopics/S
martGrids/Sustainabl e  
Processes. pd f  

2  Techn ical  
Report  

User s tory 
and  
Sequence  
d iagrams  

Draft  Maj or 
impact  on  
Scenari o  

I EC TC57  /  CLC 
TC205  /  CLC /  
TC59x 

-  

3  S tandard  Use  case  
template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

 

Further I n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  Other u se  cases  

 

Level  of Depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  Reg ional  or National  Relation  

Generic  h i gh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart device.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  User perspective  and  the  i n teraction  of the  SD  wi th  an  overal l  
customer energy management (CEM)  system.  I t  does  not consider market mechan i sms  for fl exib i l i ty  
offering  or power g ri d  speci fi c implementations.  

Further Keywords   for Classi fi cation  

Generic  h i gh  l evel  use  case  

 

A.3.2.4  Step  by step  analysis  of use  case  

Steps  – Scenario  Name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  
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Scenario  JWG1 1 00  Flexible  S tart SD  

Scenario  
name:  

No.  1  – F lexible  s tart time  of appl i ance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  R-

ID   exchanged  

1  -  Prepara-
ti on  

User 
prepares  
SD  for 
operati on  

Prepara
tion  

User SD  Device  
Speci fi c  
(Door 
Closed ,  
Water tap  
connected ,  
Gas  burner 
connected ,  
e l ectri cal  
heati ng  
connected ,  
… )  

 

2  -  Operation  
mode  
prepara-
ti on  

User en ters  
setti ngs  for 
operati ona l  
mode  

Profi l e  
Genera-
ti on /Sel
ection  

User SD  Device  and  
Customer 
Speci fi c  
Data  

 

3  Acti va
tion  
Messa
ge  

Operation  
Mode  
Acti vation  

Pre-defi ned  
or manual l y 
en tered  
setti ng  
become 
acti ve  on  
SD  

Service  
Acti va-
ti on  

User SD  Genera l  
Device  Data  
(Acti vati on)  

 

4  SD  
Noti fi -
cation  

SD  
i n forms  
CEM  

SD  sends  
acti vati on  
profi l e  to  
CEM  

Noti fi ca-
ti on  of 
User 
request 
to  CEM  

SD  CEM  Profi l e   

5  Noti fi -
cation  

Cost  
Calcu l ati
on  

E i ther the  
CEM  or the  
smart  
device  
calcu lates  
the  
expected  
runn ing  
costs  

I n forma-
tion  
del i very 

SD/CEM  CEM/SD  Costs   

6  Nego-
ti ati on  

CEM/SD  
Negotia-
ti on  

CEM  and  
SD  
negotiate  on  
fl exi b le  start  
time 

Schedu -
le  P lan -
n ing  

SD/CEM  CEM/SD  Device  and  
Customer  
Speci fi c  
Data  

 

7  User 
I n for-
mation  

Vi sual i za-
ti on  

SD  noti fi es  
the  User on  
the  
schedu l e  

I n forma-
tion  
del i very 

SD  User Profi l e   

 

A.3.2.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  to  i n formation  data   

Device  Speci fi c  Data  
(DSD)  

Device  speci fi c  data  can  be  cl assi fi ed  to  each  
product  fam i l y l i ke  d i sh  washer,  wash ing  
mach ine,  heati ng  un i t,  etc.   

Th i s  set  of data  i s  speci fi c  to  the  category of 
the  SD.  A SD  m ight  have  mu l ti pl e  d evice  
speci fi c  data  sets  when  combin ing  mu l ti p l e  
features.  

Such  i n formation  i s  sensi ti ve  i n  a  way 
that  any mod i fi cation  m ight  change  
certain  behaviour of a  SD.  That i s  
crucial  for CEM-SD  negotiati ons.  

Therefore,  the  commun ication  must  
be  protected  from  m isuse  and  
external  i n fl uences.  
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I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  to  i n formation  data   

Customer Speci fi c  
Data  (CSD)  

The  user who  operates  m igh t  be  abl e  to  
create  a  profi l e  for customer speci fi c  
i n formation .  Depend ing  on  the  SD  the  data  
set  m igh t  con tain  SLAs  wi th  energy providers,  
comfort  setti ngs,  Customer habi ts ,  etc.  

A SD  can  main tain  one  or more  customer 
speci fi c  data  sets.  

CSD  con ta ins  sensi ti ve  i n formation .  
Such  a  data  set  m ight  con tain  SLAs  
and  pri vacy re levant i n formation .  
Therefore,  such  i n formation  must be  
hand led  wi th  care  and  shal l  be  
accessib le  to  re levant  actors  on ly.  
That i ncl udes,  that  the  CEM  shal l  not  
be  able  to  access  con tract speci fi c  
i n formation  wh ich  bel ong  to  th i rd  
party service  provi ders.   

Genera l  Device  Data  
(GDD)  

Common  i n formation  wh ich  i s  requ i red  from  
each  SD  l i ke  an  I D,  commun ication  add ress,  
s tatus  i n formation ,  etc.   

Th i s  set  of data  i s  not  speci fi c  to  wh i te,  
brown ,  or consumer goods.  

GDD provi de  common  standard ized  
functional i ti es  wh ich  are  the  l ower l im i t  for 
enabl i ng .  

Such  i n formation  i s  sensi ti ve  i n  a  way 
that  any mod i fi cation  m ight  tu rn  on  or 
off a  SD.  

Therefore,  the  commun ication  must 
be  protected  from  m isuse  and  
external  i n fl uences.  

Energy Profi l e  An  energy profi l e  defi nes  characteri sti cs  
towards  s  speci fi c  operati ona l  mode  wh ich  i s  
appl i cabl e  to  the  smart  device.  

Such  i n formation  can  be  used  for power 
consumption  bu t  a l so  power generation .  

The  energy profi l e  does  not  con tain  
sensi ti ve  data  i n  a  way that  i t  g i ves  
i nd icati on  on  the  used  Energy for a  
speci fi c  operational  mode.  

 

A.3.2.6  Requ irements  (optional )  

A.3.2.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

Energy Profi l e  An  energy profi l e  defi nes  the  power consumption /generation  over time.  The  
power m ight  vary on  the  smart  devi ce  wh ich  wi l l  be  captured  and  vi sual i zed  by 
the  energy profi l e .  

An  energy profi l e  m igh t  be  spl i t  i n to  mu l ti p l e  time  s l ots .  Such  time  s l ots  have  a  
fi x amount  of power to  get  a  d i screte  power consumption/generati on  profi l e .  A 
s imple  energy profi l e  wi l l  con ta in  on l y one  power val ue  and  i ts  duration .  

 

A.3.2.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  section  

   

   

 

A.3.3  Special ized  use case  (JWG1 1 01 )  SD  informs  CEM  about flexible  start  

A.3.3. 1  Description  of the  use  case  

Name of use  case  

Copyright International  Electrotechnical  Commission  



 – 78  – I EC TR 62746-2: 201 5  © I EC  201 5  

Use case iden ti fi cation  

ID  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG1 1 01  Domain :  
Customer 
prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tati on  

SD i n forms  CEM  abou t fl exi bl e  star (specia l i zed  use  case  or primary use  
case)  

 

Vers ion  Management 

Version  management  

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  06/01 /  
201 4  

Ed i tor  I n i ti a l  d raft  Draft  

0 . 2  07/03/ 
201 4  

Ed i tor  Added  use  case  I D  

 

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  After a  smart  devi ce  was  able  to  reg i ster at  the  CEM  and  works  properl y,  i t  i n forms  
the  CEM  about  i ts  fl exib l e  start  t ime.  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  wh ich  i s  requ i red  to  i n form  the  CEM  on  a  
fl exi b le  start  t ime.   

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

 

Complete  description  

 

 

General  remarks  

General  remarks  

 

 

A.3.3.2  Diagrams  of use  case  

Figure  A. 5  shows  a  d iagram  of use  case.  
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Diagram  of use  case  

 

Figure A.5  – Sequence d iagram   

A.3.3.3  Techn ical  detai ls  

Actors :  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 6  has  been  used  as  a  basi s .  

 

Figure A.6  – SG  CG  Arch itecture  Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  Fol l owing  tabl e  shows  i nvo lved  actors.  

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM- CG (TR50572)  

IEC 

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor  l i st  

Actor 
type  see  
Actor l i st  

Actor description   
see  Actor  l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management  commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy Management 
System  or CEMS.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc…) .  
The  smart  devi ce  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react  to  commands  
and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must be  seen  as  an  externa l  actor.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

SD  Acti vation  Message  
SD  i s  acti ve  and  
operati ona l .  

User has  created  or selected  a  
profi l e  before  creati ng  the  
event.  SD  starts  negoti ati ons  
wi th  CEM  based  on  the  profi l e.  

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Gu idel i ne  Basic  
defi n i ti ons  
and  common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n /HotTopics/SmartGri
ds/Sustainab le  
Processes. pd f  

2  Generic  
use  case  

Add i ti onal  
i n formation  

F i nal  Add i ti onal  
i n formation  on  
Market  
commun ication  

Smart  Gri d  Coord ination  
Group  (SG-CG)  
Sustainable  Processes  
WGSP21 28   

 

3  H i gh  
l evel  use  
case  

D i rect  
rel evance  

Draft  Terms  and  
defi n i ti ons  

J oin t  Use  Case  Working  
Group  ( I EC TC57  WG21 / 
CLC TC205  WG1 8  /  CLC 
TC59x WG7)  
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Further I n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

Speci fi c  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

Speci fi c  h i gh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  devi ce.  

Viewpoint 

Th is  special i zed  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overal l  customer 
energy management (CEM)  system .  I t  does  not  cons ider market mechan isms  for fl exib i l i ty offeri ng  or power gri d  
speci fi c  implementations.  

Further keywords   for classi fication  

Special i zed  use  case  

 

A.3.3.4  Step  by step  analysis  of use  case  

Steps  – Scenario  Name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  

Scenario  

Scenario  name:  No.  1  – F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  R-

ID   
exchanged  

1  Acti va
tion  
Mes-
sage  

Operation  
mode  
prepara-
ti on  

The  CEM  or 
the  User 
acti vate  a  
speci fi c  
operati ona l  
mode  on  a  
smart  
device.  

Prepara
tion  

User/CEM  SD  Device  
Speci fi c  
(Bu tton  
Pressed ,  
Request  
from  CEM  
to  ask for 
fl exi b i l i ty,  
Timer on  
the  SD,  SD  
i n ternal  
s tate  
change,  … )  
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Scenario  

Scenario  name:  No.  1  – F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  R-

ID   
exchanged  

2  -  SD  
calcu lates  
i ts  
capabi l i -
ti es  

There  m ight  
be  vari ous  
possib i l i ti es  
depend ing  
on  the  state  
and  i ts  
operati ona l  
mode  wh ich  
must be  
eva luated  
of the  SD.  

Prepara
tion  

SD  SD  -   

3  SD  
Noti fi
cation  

SD  
i n forms  
CEM  

SD  sends  
the  
i n formation  
of the  
fl exi bl e  
start  to  the  
CEM.  

F lexi bi l i
ty 
Service  
offeri ng  

SD  CEM  Start  Time,  
End  Time  
Energy 
Profi l e  
(estimated  
energy 
consume-
tion)  

 

 

A.3.3.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  
exchanged  

Requ i rements  to  i n formation  data   

Customer speci fi c  
vi rtual  energy coun ter.  

Customer Speci fi c  Data  (CSD)  As  defi ned  for CSD  wi th i n  JWG-HLUC1 . 1 .  

Customer 
I denti fi cati on  

Customer Speci fi c  Data  (CSD)  As  defi ned  for CSD  wi th i n  JWG-HLUC1 . 1 .  

Latest  possib l e  end  
t ime 

Genera l  Device  Data  (GDD)  As  defi ned  for GDD  wi th i n  JWG-HLUC1 . 1 .  

Latest  possib l e   s tart  
time 

Genera l  Device  Data  (GDD)  As  defi ned  for GDD wi th i n  JWG-HLUC1 . 1 .  

Estimated  Energy 
Consumption  

Energy Profi l e  As  defi ned  for the  Energy Profi l e  wi th i n  
JWG-HLUC1 . 1 .  

 

A.3.3.6  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

Energy Profi l e  An  energy profi l e  defi nes  the  power consumption/generation  over time.  The  
power m ight  vary on  the  smart  devi ce  wh ich  wi l l  be  captured  and  vi sual i zed  by 
the  energy profi l e .  

An  energy profi l e  m igh t  be  spl i t  i n to  mu l ti p l e  time  s l ots .  Such  time  s l ots  have  a  
fi x amount  of power to  get  a  d i screte  power consumption /generati on  profi l e.  A 
s imple  energy profi l e  wi l l  con ta in  on l y one  power val ue  and  i ts  du ration .  

 
IEC 
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A.3.3.7  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3.4  Special ized  use  case (JWG-SPUC1 1 02)  CEM  informs  SD  about starting  time  

A.3.4. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG1 1 02  Domain :  
Customer 
prem ises,  DER 

Zones:  Process,  
F iel d ,  S tation  

CEM  i n forms  SD  abou t fl exi bl e  start  time  (special i zed  use  case  or primary use  
case)  

 

Vers ion  management 

Version  management  

Changes  
/  

Version  

Date  Domain  
expert  

Area  of 
Experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  06/01 /  
201 4  

Ed i tor  I n i ti a l  d raft  Draft  

0 . 2  07/03/ 
201 4  

Ed i tor  Added  Use  Case  I D  Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  CEM  coord i nates  and  calcu lates  a  best  possib l e  start  t ime  i f a  smart  device  
offers  fl exibi l i ty.  The  s trategy on  how the  optim ization  i s  not  wi th i n  the  scope  of th i s  
use  case.  

Once  a  CEM  has  i denti fi ed  a  su i tabl e  s tart  t ime  for a  smart  d evice,  that  i n formation  
must  be  shared .  

Objecti ve(s)  The  objecti ve  of that  use  case  i s  to  determ ine  the  requ i red  i n formation  exchange  
rel ated  to  a  s tart  t ime  del i very from  CEM  to  SD.   

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  i n formation  exchange  to  te l l  a  smart  device  when  to  start  has  l im i ted  options.  Therefore,  the  i n formation  
exchange  on  the  expected  start  time  i s  l im i ted  to  transm i tti ng  a  t imestamp wi th  the  correspond ing .  
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Complete  description  

The  smart  device  had  sent  a l l  fl exi bi l i ty related  i n formation  a l ready to  the  CEM.  The  CEM  coord inates  wi th  other 
devices  and  has  the  capabi l i ty to  optim ize  accord i ng  to  the  user’ s  need .  

The  expected  start  t ime  shal l  be  enough  i n  the  fu tu re  that  the  CEM  can  ensu re  proper operation .  I n  case  of 
having  a  CEM  somewhere  on  the  i n ternet,  del ay times  must  be  considered  and  fai l  safe  operation  shal l  n ot  be  
harmed .  

The  expected  time  to  be  transm i tted  m igh t  have  absolu te  time  format or relati ve  time  format.  However,  time  
synchron i zati on  i s  an  importan t i ssue  and  the  implementation  has  to  take  care  that  safety and  securi ty 
constrai n ts  are  met.  

 

General  remarks  

General  remarks  

 

 

A.3.4.2  Diagrams  of use  case  

Figure  A. 7  shows  a  d iagram  of use  case.  

Diagram  of use  case  

 

Figure A.7  – Sequence d iagram   

 

A.3.4.3  Techn ical  detai ls  

Actors:  People,  Systems,  Appl ications,  Databases,  the  Power System ,  and  Other 
Stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 8  has  been  used  as  a  basi s .  

IEC 
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Figure A.8  – SG  CG  Architecture Model  [9]   

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consider that  the  scope  of th i s  h i gh  l evel  use  does  not  requ i re  a l l  actors  shown  i n  F i gu re  A. 8.  The  
fol l owing  tabl e  shows  i nvolved  actors.  

 

Actors  

Grouping  (Communi ty)  Group  description  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor  
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management  commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy Management 
System  or CEMS  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc…) .  
The  smart  devi ce  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react  to  commands  
and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must be  seen  as  an  externa l  actor 

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM- CG (TR50572)  
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Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

    

    

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu -
res  

F i nal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainable  
Processes. pdf  

2  Generic  
use  case  

Add i ti onal  
I n forma-
tion  

F i nal  Add i ti onal  
i n forma-
tion  on  
Market 
commun i -
cation  

Smart  Gri d  Coord ination  
Group  (SG-CG)  Sustai nab le  
Processes  WGSP21 28   

-  

3  H igh  
l evel  use  
case  

D i rect  
rel evance  

Draft  Terms  and  
defi n i ti ons  

J oin t  Use  Case  Working  
Group  ( I EC TC57  WG21 / 
CLC TC205 WG1 8  /  CLC 
TC59x WG7)  

 

 

Further I n formation  to  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

Speci fi c  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

Speci fi c  h i gh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  devi ce.  

Viewpoint 

Th is  special i zed  use  case  has  the  User PERSPECTIVE  and  the  i n teracti on  of the  SD  wi th  an  overal l  customer 
energy management  (CEM)  system .  I t  does  not  consider market  mechan isms  for fl exib i l i ty offeri ng  or power gri d  
speci fi c  implementations.  

Further keywords   for classi fication  

Special i zed  use  case  

 

A.3.4.4  Step  by step  analysis  of use  case  

Steps  – Scenario  Name 
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Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  

Scenario  

Scenario  
name:  

No.  1  – F lexible  s tart time  of appl i ance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n formation  
producer 
(Actor)  

I n forma-
tion  
recei -
ver 

(Actor)   

I n formation   Requ i re-
ments,  R-

ID   exchanged  

1  Acti va
tion  
Mess
age  

Operation  
mode  
prepara-
ti on  

The  CEM  or 
the  User 
acti vates  a  
speci fi c  
operati ona l  
mode  on  a  
smart  
device.  

Prepara-
ti on  

User/CEM  SD  Device  
Speci fi c  
(Bu tton  
Pressed ,  
Request 
from  CEM  to  
ask for 
fl exi b i l i ty,  
Timer on  
the  SD,  SD  
i n ternal  
s tate  
change,  
tec. )  

 

2  -  SD  
calcu l ates  
i ts  
capabi l -
ti es  

There  m ight  
be  vari ous  
poss ibi l i t i es  
depend ing  
on  the  s tate  
and  i ts  
operati ona l  
mode  wh ich  
must be  
eva luated  of 
the  SD.  

Prepara-
ti on  

SD  SD    

3  SD  
Noti fi -
cation  

SD  
i n forms  
CEM  

SD  sends  
the  
i n formation  
of the  
fl exi ble  s tart  
to  the  CEM.  

F lexi b i -
l i ty 
Service  
offeri ng  

SD  CEM  Start  Time,  
End  Time  
Energy 
Profi l e  
(estimated  
energy 
consump-
tion)  

 

 

A.3.4.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  
exchanged  

Requ i rements  for i n formation  data   

Assigned   s tart  time  Genera l  Device  Data  (GDD)  As  defi ned  for GDD wi th i n  JWG-HLUC1 1 00.  

 

A.3.4.6  Common  Terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  
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A.3.4.7  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3.5  Special ized  use case (JWG1 1 03)  CEM  informs  SD  about  slot  sh i ft  

A.3.5. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/  Zone(s)  Name of use  case  

JWG1 1 01  Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tation  

CEM i n forms  SD  abou t s l ot  sh i ft  by send ing  an  updated  energy profi l e  

 

Vers ion  Management 

Version  management 

Changes  
/  Version  

Date  Domain  
expert  

Area of 
expertis

e  /  
domain  
/  role  

Ti tl e/changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Ed i tor  I n i ti a l  D raft  Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  After a  smart  devi ce  was  able  to  reg i ster at  the  CEM  and  works  properl y,  i t  received  
a  schedu l e  from  the  CEM.  The  SD  i s  confi gu red  properl y and  the  CEM  knows  abou t i t  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  wh ich  i s  requ i red  to  i n form  the  SD  about  
a  change  i n  i ts  runn ing  schedu l e.  The  CEM  m ight  recal cu late  the  schedu le  d ue  to  
whatever reason  and  m igh t  i n form  the  SD  on  th i s  ou tcome.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  

 

Narrati ve  of Use  Case  

Narrati ve  of use  case  

Short description  

Th is  use  case  sh i fts  the  runn i ng  time  of a  smart  device  by updati ng  the  energy profi l e.  The  SD  wi l l  the  
reconfi gu re  and  mod i fy accord i ng  to  the  i n formation  provided  wi th i n  the  energy profi l e.  

Complete  description  
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Narrati ve  of use  case  

The  CEM  recei ves  from  any external  sou rce  i n formation ,  wh ich  tri ggers  a  reca lcu lati on  of the  overal l  energy 
schedu l e.  Tri ggering  i n formation  can  be  a  new selected  energy optim izati on  scheme selected  by the  User,  
updated  tari ff i n formation ,  a  demand  response  request  from  an  external  actor,  or anyth i ng  e l se.  

The  overal l  energy schedu l e  that  the  CEM  manages  i ncl udes  a l l  reg i stered  smart  devices.  Some of these  
devices  m igh t  offer fl exib i l i ty to  the  CEM.  That capabi l i ty must  be  avai l abl e  at  the  CEM  to  shuffl e  around  power 
consumption  at  customer prem ises.  

After the  CEM  has  estimated  energy profi l es  for each  smart  d evice  that  has  been  reg i stered  to  the  CEM,  i t  wi l l  
send  an  update  of the  energy profi l e.  The  energy profi l e  conta ins  one  or more  s l ots  wh ich  i n d icate  a  device  
speci fi c  runn ing  mode  of each  device.  That  speci fi c  runn ing  mode  must  not  be  known  by the  CEM  bu t  the  power 
consumption  shal l  not  be  exceeded .  

The  smart  device  confi rms  the  new energy profi l e  after veri fyi ng  i ts  schedu l e.  

 

General  remarks  

General  remarks  

 

 

A.3.5.2  Diagrams  of use  case  

Diagram  of use  case  

 

 

A.3.5.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 9  has  been  used  as  a  basi s .  

 

Figure A.9  – SG  CG  Architecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM- CG (TR50572)  

IEC 
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NOTE  3  P lease  consider that  the  scope  of th i s  specia l i zed  use  case  does  not  requ i re  a l l  actors  shown  i n  F i gure  
A. 9.  The  fol l owi ng  tab le  shows  i nvolved  actors .  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management  commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy Management 
System  or CEMS  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc…) .  
The  smart  devi ce  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react  to  commands  
and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must be  seen  as  an  externa l  actor 

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

CEM  Reschedu l i ng  event  
SD  and  CEM  
are  acti ve  and  
operati ona l .  

User has  created  or selected  a  
profi l e  before  creati ng  the  
event.  CEM  starts  negotiati ons  
wi th  SD  based  on  the  profi l e .  

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainable  
Processes. pdf  
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References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

2  Generic  
use  case  

Add i ti onal  
I n formation  

F i nal  Add i ti onal  
i n forma-
tion  on  
Market 
commun i -
cation  

Smart  Gri d  Coord ination  
Group  (SG-CG)  Sustai nab le  
Processes  WGSP21 28   

-  

3  H igh  
l evel  use  
case  

D i rect  
rel evance  

Draft  Terms  and  
defi n i ti ons  

J oi n t  Use  Case  Working  
Group  ( I EC TC57  WG21 / 
CLC TC205 WG1 8  /  CLC 
TC59x WG7)  

 

 

Further I n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

Speci fi c  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

Speci fi c  h i gh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  devi ce.  

Viewpoint 

Th is  special i zed  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overal l  customer 
energy management  (CEM)  system .  I t  does  not  consider market  mechan isms  for fl exib i l i ty offeri ng  or power gri d  
speci fi c  implementations.  

Further keywords   for classi fication  

Special i zed  use  case  

 

A.3.5.4  Step  by step  analysis  of use  case  

Steps  – Scenario  Name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  
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Steps  – Scenarios  

Scenario  

Scenario  
name:  

No.  1  –  F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  R-

ID   
exchanged  

1  Acti va-
ti on  
Messa
ge  

Recalcu -
l ati on  of 
an  
operati o-
nal  
schedu l e  

The  CEM  
recei ved  an  
event  on  
wh ich  i t  
recalcu l ates  
an  optimal  
schedu l e  for 
the  smart  
devices  that  
are  
reg i stered  
to  the  CEM.  

Prepara
tion  

User/Actor 
A/Actor 
B /SD  

CEM  Device  
Speci fi c  
(Bu tton  
Pressed ,  
DR event  
com ing  
from  the  
Grid ,  Tari ff 
i n formation ,  
emergency 
s i gnal ,… )  

 

2  Upda-
te  

CEM  send  
an  
updated  
schedu l e  
to  the  SD   

The  
updated  
schedu l e  i s  
i ncl uded  i n  
the  energy 
profi l e.  

Update  
Request  

CEM  SD  -   

3  Confi r
mation  

SD  
confi rms  
new 
schedu l e  

S ince  the  
CEM  knows  
abou t the  
fl exi b i l i ty of 
the  SD,  the  
new 
proposed  
energy 
profi l e  shal l  
be  accepted  
by the  SD.  

Confi r-
mation  

SD  CEM  Confi rmed  
Energy 
Profi l e  
(estimated  
energy 
consumptio
n ,  s l ots ,  
etc. )  

 

 

A.3.5.5  Information  exchanged  

In formation  Exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  
exchanged  

Requ i rements  for i n formation  data   

Updated  Energy 
Profi l e  

Energy Profi l e  As  defi ned  for the  Energy Profi l e  wi th i n  
JWG1 1 00.   
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A.3.5.6  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

Energy Profi l e  An  energy profi l e  defi nes  the  power consumption/generation  over time.  The  
power m ight  vary on  the  smart  devi ce  wh ich  wi l l  be  captured  and  vi sual i zed  by 
the  energy profi l e .  

An  energy profi l e  m igh t  be  spl i t  i n to  mu l ti pl e  t ime  s l ots .  Such  time  s l ots  have  a  
fi x amount  of power to  get  a  d i screte  power consumption /generati on  profi l e.  A 
s imple  energy profi l e  wi l l  con ta in  on l y one  power val ue  and  i ts  duration .  

 

 

A.3.5.7  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3.6  Special ized  use  case  (JWG1 1 1 0)  Control  of Smart home appl iances  based  on  
price information  by time  s lot  

A.3.6. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/  Zone(s)  Name of use  case  

JWG1 1 1 0  Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tation  

Control  of Smart  home  appl i ances  based  on  pri ce  i n formation  by time  s l ot  

 

 

Vers ion  management 

Version  management  

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Home  
Appl i ances  

Use  
Cases  

I n i ti a l  Draft  Draft  

 

Scope and  obj ectives  of use  case  

IEC 
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Scope and  objecti ves  of use  case  

Scope  With  proper management/i nstruction  by CEM,  Device  such  as  water heater,  a i r 
cond i ti oner and  other app l i ances  can  act  smart.  Smart  device  wh ich  reacts  to  some 
l im i ted  s imple  commands  and  messages  or device  wh ich  equ i ps  soph isti cated  
thermostat,  adopter (e. g .  on /off tap)  etc.  fa l l  wi th i n  the  scope  of th i s  use  case.  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c Message  wh ich  i s  requ i red  to  manage  devices  by 
CEM  such  that  tota l  e l ectri ci ty charges  are  relati vel y l ess.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  

 

Narrative  of use  case  

Narrati ve  of use  case  

Short description  

•  The  user i npu ts  operati ng  cond i ti ons  of each  appl i ance  at  CEM.  

•  The  e l ectri ci ty tari ff i n formation  i s  i ssued  at  noon  every day for the  fol l owing  24  hou rs.  

•  Based  on  the  i npu t  cond i ti ons ,  time  cond i ti ons  and  tari ff,  the  user l ets  CEM  ca lcu late  a  program  for the  
fol l owing  day such  that  total  e l ectri ci ty charges  are  re lati vel y l ess  

•  CEM  con trol s  each  appl i ance  as  prog rammed  accord i ng  to  cond i ti ons  of operati ng  p l an  

Complete  description  

The  user l i kes  to  use  a  water heater,  a i r cond i ti oner and  other appl i ances  such  that  tota l  e l ectri ci ty charges  are  
rel ati vely l ess.  

•  The  user i nstructs  the  CEM  to  prog ram  the  water heater,  a i r  cond i ti oner and  other appl i ances  fol l owing  a  
number of cond i ti ons  

•  The  user i npu ts  operati ng  cond i ti ons  of each  appl i ance  at  CEM,  e . g . :  

– Water heater temperatu re  90  °C,  water l evel  50  %  

– Ai r cond i ti oner mode:  cool i ng  down,  wi nd :  au to,  temperatu re:  27  °C  

•  The  user i npu ts  t ime  cond i ti ons  (desi rabl e  s tart  t ime,  desi rabl e  fi n i sh  t ime)  of each  appl i ance  at  CEM,  e . g . :   

– Water heater fi n i sh  by AM7  

– Ai r cond i ti oner fi n i sh  cool i ng  down  by AM1 0  

•  The  e l ectri ci ty tari ff i n formati on  i s  i ssued  at  noon  every day for the  fol l owing  24  hou rs  

•  Based  on  the  i npu t  cond i ti ons ,  time  cond i ti ons  and  tari ff,  the  user l ets  CEM  ca lcu late  a  program  for the  
fol l owing  day such  that  tota l  e l ectri ci ty charges  are  re l ati vel y l ess  

•  CEM  calcu l ates  an  operati ng  p l an  for those  appl i ances  consideri ng  operation  time,  power consumption  
duri ng  operati on ,  e l ectri ci ty charges  and  so  forth  

•  The  user confi rms  the  calcu lation  resu l ts  and  commi ts  the  operati ng  p l an  to  be  execu ted  

– CEM  con trol s  each  appl i ance  as  prog rammed  accord ing  to  cond i ti ons  of operati ng  p l an  

 

General  remarks  

General  remarks  

  

 

A.3.6.2  Diagram  of use case  

Figure  A. 1 0  shows  a  d iagram  of use  case.  
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Diagram  of use  case  

 

Figure A. 1 0  – Sequence  d iagram   

A.3.6.3  Techn ical  detai ls  

Actors :  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  g i ven  i n  F i gu re  A. 1 1  has  been  used  as  a  basi s .  

 

Figure A. 1 1  – SG  CG  Archi tecture  Model  [9]  

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM- CG (TR50572)  

IEC 

IEC 
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NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  The  fol l owi ng  table  shows  i nvolved  actors.  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  N ote  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y control l ed .  When  the  CEM  i s  i n tegrated  wi th  
commun ication  functi onal i ti es  i t  i s  ca l l ed  a  Customer Energy 
Management  System  or CEMS.  

 

Smart  Thermostat  External  Using  a Smart or programmable thermostat,  one can adjust the 
temperature settings or the times turn on  the heating  or air-
conditioning according to a pre-set schedule.  Smart or programmable 
thermostats can  store and repeat multiple dai ly settings (six or more 
temperature settings a day) that one can manual ly override without 
affecting  the rest of the dai ly or weekly program.  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  phone  
or computer.  The  Smart  Thermostat  can  be  a  device  wh ich  i s  
connected  to  the  CEM  and  i s  prog rammed   i ts  setti ngs  from  
the  CEM.  

 

Smart  device  External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc. ) .  
The  smart  device  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react to  commands  
and  messages  from  the  g ri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  act  
i n  response  to  a  message  from  the  g ri d  and  thereby optim ize  
i ts  behaviour towards  the  energy suppl y network.  The  
message  can  be  recei ved  from  a  u ti l i ty or a  th i rd  party energy 
service  provider d i rectl y or vi a  a  customer energy 
management system .   

The  message  can  be  i n formati on  l i ke  the  cost  of energy or the  
amount of avai l abl e  renewable  energy,  or i t  can  be  a  Demand  
Respond  message  (del ay l oad  message  or other re l ated  
i n formation )  that  the  appl i ance  must receive,  i n terpret  and  
react  u pon  based  on  pre-set or acti ve  consumer i npu t.  The  
smart  appl i ance  i s  not  g uaranteed  to  respond ,  bu t  wi l l  do  so  
based  on  i ts  s tatus  and  user setti ngs  i n  order to  ensu re  the  
expected  performance.  

The  consumer has  the  u l timate  con trol  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  a l l ow 
immed iate  operati on ,  l im i t  de l ays  to  no  more  than  a  certai n  
number of hou rs,  or main tai n  a  set  room  temperature).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  energy management  
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
aggregator,  etc.   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi bl e  for col l ecti ng  metering  data .  
Examples  of such  market  rol es  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  end  
customer i s  responsib le  for confi gu ri ng  and  setti ng  operation  
mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

 

Tari ff I n formation .   CEM  con trol s  each  appl i ance  
as  programmed  accord i ng  to  
cond i ti ons  of operati ng  p l an  or 
CEM  con trol s  appl i ance  by 
setti ng  profi l e  (e. g .  temperature  
profi l e ,  Timer)  d efi ned  
accord i ng  to  cond i ti ons  of 
operati ng  p l an  

 

References  
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References  

No.  Referen-
ces  Type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu -
res  

F i nal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainable  
Processes. pdf  

2  Techn ical  
Report  

User S tory 
and  
Sequence  
d iag rams  

Draft  Maj or 
impact on  
Scenari o  

I EC TC57  /  CLC TC205 /  CLC 
/TC59x 

-  

3  Standard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descrip-
ti on  

I EC TC8  -  

 

Further I n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generic  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overa l l  customer energy 
management (CEM)  system .  I t  does  not  cons ider market mechan isms  for fl exi bi l i ty offeri ng  or power g ri d  
speci fi c  implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3.6.4  Step  by step  analysis  of use  case  

Steps  – Scenario  Name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  

Scenario  

Scenario  
name:  

No.  1  – F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  R-

ID   
exchanged  
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Scenario  

Scenario  
name:  

No.  1  – F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  R-

ID   
exchanged  

1  I ssued  
at  
noon  
every 
day 

Tari ff 
i n forma-
tion  

The  CEM  
recei ves  
Tari ff 
i n formation .  

Prepara
tion  

External  
Actor 

CEM  Tari ff  

2   User 
preference  

The  user 
i npu ts  
operati ng  
cond i ti ons  
of SD  

Prepara
tion  

User/CEM  CEM/User   

3  -  CEM  
calcu lates  
an  
operati ng  
p l an  

The  CEM  
calcu lates  
an  
operati ng  
p l an  based  
on  the  Tari ff 
i n formation  
and  User 
i npu t  

Prepara
tion  

CEM  CEM  -   

3  CEM  
Noti fi c
ation  

CEM  sets  
profi l e  to  
SD  

CEM  sets  
the  s imple  
command  or 
profi l e  (e. g .  
temperatu re  
profi l e)  to  
SD  

S imple  
SD  
manage
ment 

CEM  SD  Set  
On /Off/Start
/Stop/Pause
/Resume/Ab
ort/Dim  

Set  Profi l e  

 

 

A.3.6.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Simple  Commands  On/Off/Start/Stop/Pause/Resume/Abort/Dim  

Timer 

Ai r cond i ti oner  mode:   

cool i ng  down,  heati ng  up,  mode  1 -n  

Wind :  au to,  h i gh ,  l ow,  etc.  

Other setti ngs:  

Such  i n formation  i s  sens i ti ve  i n  a  way 
that  any mod i fi cation  m igh t  tu rn  on  or 
off a  SD.  

Therefore,  the  commun ication  data  
must  be  protected  from  m isuse  and  
external  i n fl uences.  

Temperatu re  Profi l e  A temperature  profi l e  defi nes  the  temperature  
set  poin t  over time  (e. g .  set  po i n t  of each  
room  temperatu re).  A temperature  profi l e  
m igh t  be  spl i t  i n to  mu l ti p l e  time  s l ots .  Such  
time  s l ots  have  a  fi x amount of temperatu re  to  
set  a  d i screte  temperatu re  profi l e .  A s imple  
temperatu re  profi l e  wi l l  contai n  on l y one  
temperatu re  val ue  and  i ts  du ration  and  there  
m igh t  be  weekly temperatu re  profi l es  each  of 
wh ich  contains  weekdays  (Monday to  Fri day)  
/  weekend  profi l e .  

Temperatu re  Profi l e  i s  sensi ti ve  i n  a  
way that  any mod i fi cati on  m igh t  affect  
d rasti c  room  temperature  change.  

Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  
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A.3.6.6  Requi rements  (optional )  

A.3.6.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

Temperatu re  Profi l e  A temperature  profi l e  defi nes  the  temperature  set  poi n t  over t ime  (e. g .  set  
poin t  of each  room  temperatu re).  A temperature  profi l e  m igh t  be  spl i t  i n to  
mu l ti pl e  time  s l ots .  Such  time  sl ots  have  a  fi x amount of temperature  to  set  a  
d i screte  temperatu re  profi l e.  A s imple  temperature  profi l e  wi l l  con tain  on l y one  
temperatu re  val ue  and  i ts  du ration  and  there  m igh t  be  weekly  temperatu re  
profi l es  each  of wh ich  contai ns  weekdays  (Monday to  Fri day)  /  weekend  
profi l e.  

 

A.3.6.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3.7  H igh  l evel  use  case  (JWG1 1 1 1 )  fuel  cel l  operation  wi th  fixed  tari ff profi le  

A.3.7. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/  Zone(s)  Name of use  case  

JWG1 1 1 1  Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F iel d ,  S tation  

Control  of Fuel  Cel l  (FC)  operation  accord ing  to  a  fi xed  tari ff schedu l e  
(profi l e).  

 

Vers ion  management 

Version  management 

Changes  
/  

Version  

Date  Domain  
expert  

Area 
of 

exper
tise  /  
Doma
in  /  
Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Home 
Appl i an-
ces  

Use  
Cases  

I n i ti a l  Draft  Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  Th is  use  case  descri bes  the  control  of a  fuel  ce l l  by a  customer Energy Management  
(CEM)  System  based  upon  tari ff schedu le  (a  profi l e  of pri ce  for a  g i ven  set  of 
i n terva l s)  i n formation  recei ved  from  an  Energy Suppl i er.  The  objecti ve  i s  to  m in im ise  
the  amount  of e l ectri cal  energy imported  from  the  gri d .  
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Objecti ve(s)  Optimum  operation  (for energy effi ciency and  m in im is ing  carbon  em iss ions)  requ i res  
knowl edge  of forecast pri ci ng  for fu tu re  tari ff i n terval s ,  bu i l d i ng  characteri sti cs  (e. g .  
thermal  mass),  curren t cond i ti ons  (e. g .  temperatu re)  and  the  occupant’ s  desi red  
system  behavi ou r (e. g .  fu tu re  temperatu re  profi l e) .  Th i s  may be  consi dered  i n  other 
compound /el aborated  used  cases.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  the  control  of a  domesti c  fuel  ce l l  by a  Customer Energy Management  (CEM)  System  
based  upon  tari ff schedu l e  (a  profi l e  of pri ce  for a  g i ven  set  of i n terval s)  i n formation  recei ved  from  an  Energy 
Suppl i er.  The  EMS  requests  the  fuel  to  tu rn  on /i ncrease  ou tpu t or tu rn  off/decrease  ou tpu t  depend ing  upon  both  
the  tari ff schedu l e  i n formation  recei ved  from  the  Energy Suppl i er and  a  tari ff (pri ce)  th reshol d  set  by the  Home 
Customer.  

Complete  description  

Th is  use  case  assumes  that  the  EMS  receives  tari ff schedu le  (a  profi l e  of pri ce  for a  g i ven  set  of i n terval s)  
i n formation  from  the  Energy Suppl i er.   

I n  th i s  use  case,  an  EMS  sends  requests  to,  and  recei ves  noti fi cations  from ,  a  Fuel  Cel l   Con trol l er.  The  fuel  cel l  
con trol l er has  responsibi l i ty for con trol l i ng  the  operation  of the  Fuel  Cel l   sub-system  and  may overri de  the  
requests  from  the  EMS  i f necessary.   

Th i s  use  case  assumes  that  the  Home  Customer has  set  a  th reshold  for the  real -time  tari ff (pri ce)  val ue,  above  
wh ich  the  fuel  cel l  wi l l  normal l y  be  tu rned  on .   

The  Home  Customer’s  EMS  receives  tari ff schedu l e  i n formation  from  the  energy suppl i er.  The  tari ff schedu l e  

may be  val i d  for a  g i ven  peri od  or un ti l  a  n ew tari ff schedu le  i s  provided .  

I f the  pri ce  of that  i n terval  exceeds  the  th reshold ,  then  at  the  beg i nn i ng  of that  i n terval  the  EMS  control l er sends  
a  fuel  ce l l  tu rn  on  request or a  fuel  ce l l  i ncrease  ou tpu t by x Watt  request   to  the  Fuel  Cel l  Control l er i n  order to  
tu rn  on  the  Fuel  Cel l ,  or to  i ncrease  the  Fuel  Cel l  ou tpu t,  for that  i n terval .  The  Fue l  Cel l  Con trol l er sends  a  
s tatus  message  to  the  EMS  control l er i n  order to  i nd icate  that  the  command  has  been  successfu l l y implemented  
or not.   

I f the  pri ce  for an  i n terval  i s  be low or equal  to  the  th reshold  set  by the  Home Customer,  then  at  the  beg inn ing  of 
that  i n terval  the  EMS  con trol l er sends  a  fuel  ce l l  tu rn  off request  or a  fuel  cel l  decrease  ou tpu t by y Watt  request  
to  the  Fuel  Ce l l  Control l er i n  order to  tu rn  off the  Fuel  Cel l ,  or to  decrease  the  Fuel  Cel l  ou tpu t,  for that  i n terval .  
The  Fuel  Cel l   Control l er sends  a  s tatus  message  to  the  EMS  control l er i n  order to  i nd icate  that  the  command  
has  been  successfu l l y implemented  or not.  
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General  remarks  

General  remarks  

 

 

A.3.7.2  Diagram  of use case  

Diagram  of use  case  

 

 

A.3.7.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 1 2  has  been  used  as  a  basi s .  

IEC 
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Figure A. 1 2  – SG  CG  Architecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  Fol l owing  tabl e  shows  i nvo lved  actors.  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  N ote  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y control l ed .  When  the  CEM  i s  i n tegrated  wi th  
commun ication  functi onal i ti es  i t  i s  ca l l ed  a  Customer Energy 
Management  System  or CEMS.  

 

Smart  Thermostat  External  Us ing  a  Smart  or prog rammable  thermostat,  one  can  ad just  
the  temperature  setti ngs  or the  times  tu rn  on  the  heati ng  or 
a i r-cond i ti on ing  accord ing  to  a  pre-set schedu le.  Smart  or 
programmable  thermostats  can  store  and  repeat mu l ti p l e  dai l y  
setti ngs  (s i x or more  temperatu re  setti ngs  a  day)  that  one  can  
manual l y overri de  wi thou t affecti ng  the  rest  of the  dai l y or 
weekl y prog ram .  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  phone  
or computer.  The  Smart  Thermostat  can  be  a  device  wh ich  i s  
connected  to  the  CEM  and  i s  prog rammed   i ts  setti ngs  from  
the  CEM.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM- CG (TR50572)  

IEC 

Copyright International  Electrotechnical  Commission  



 – 1 04  – I EC TR 62746-2: 201 5  © I EC  201 5  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc…) .  
The  smart  devi ce  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react to  commands  
and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must be  seen  as  an  externa l  actor.  

 

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  act  
i n  response  to  a  message  from  the  g ri d  and  thereby optim ize  
i ts  behaviour towards  the  energy suppl y network.  The  
message  can  be  recei ved  from  a  u ti l i ty or a  th i rd  party energy 
service  provider d i rectl y or vi a  a  customer energy 
management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or the  
amount of avai l abl e  renewable  energy,  or i t  can  be  a  Demand  
Respond  message  (del ay l oad  message  or other rel ated  
i n formation )  that  the  appl i ance  must receive,  i n terpret  and  
react  u pon  based  on  pre-set or acti ve  consumer i npu t.  The  
smart  appl i ance  i s  not  g uaranteed  to  respond ,  bu t  wi l l  do  so  
based  on  i ts  s tatus  and  user setti ngs  i n  order to  ensu re  the  
expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  a l l ow 
immed iate  operation ,  l im i t  de l ays  to  no  more  than  a  certa i n  
number of hou rs,  or main tai n  a  set  room  temperature).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  energy management  
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
aggregator,  etc.   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  metering  data .  
Examples  of such  market  rol es  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  end  
customer i s  responsib le  for confi gu ri ng  and  setti ng  operation  
mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  
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Use case cond i tions  

Actor/System/Information
/Contract  

Triggering  even t  Pre-
condi tions  

Assumption  

 

Tari ff I n formation .   CEM  control s  each  appl i ance  as  
programmed  accord i ng  to  
cond i ti ons  of operati ng  p l an  or 
CEM  control s  appl i ance  by sett i ng  
profi l e  (e. g .  temperature  profi l e ,  
Timer)  defi ned  accord ing  to  
cond i ti ons  of operati ng  p l an  

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu -
res  

F i nal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainable  
Processes. pdf  

2  Techn ical  
Report  

User S tory 
and  
Sequence  
d iag rams  

Draft  Maj or 
impact on  
Scenari o  

I EC TC57  /  CLC TC205  /  
CLC /TC59x 

-  

3  Standard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

 

Further I n formation  to  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generic  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  User perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overal l  customer energy 
management  system .  I t  does  not  cons ider market  mechan isms  for fl exi bi l i ty offeri ng  or power g ri d  speci fi c  
implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3.7.4  Step  by step  analysis  of use  case  

Steps  – Scenario  name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  
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Scenario  

Scenario  
name:  

No.  1  – F l exible  s tart time of appl iance  

Step  
No.  

Event  Name of 
process/ 
Acti vi ty 

Description  
of process/ 
Acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  R-

ID   exchanged  

1  I ssued  
at  
noon  
every 
day 

Tari ff 
i n forma-
tion  

The  CEM  
recei ves  
Tari ff 
i n formation .  

F l exi ble  
Tari ff 

External  
Actor 

CEM  Tari ff  

2  -  Cal cu l ate  
schedu l e  
for smart  
device  

Calcu l ate  
the  optimal  
runn ing  time  
for the  
smart  
device   

Prepara
tion  

CEM  CEM    

3  New 
comm
and  
for SD  
ava i l a
ble  

Turn  on /off 
smart  
device  

The  CEM  
send  a  
command  to  
the  SD  to  
tu rn  i t  
on /off/pause
/etc.  

Respon
se  to  
new 
tari ff 
s i gnal  

CEM  SD  Set 
On/Off/Start
/Stop/Pause
/Resume/Ab
ort/Dim  

Set Profi l e  

 

3  -  SD  
confi rms  
command  

The  SD  
confi rms  the  
command  
by 
respond i ng  
accord i ng l y  

Confi r-
mation  

SD  CEM  -   

 

A.3.7.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Simple  Commands  On/Off/Start/Stop/Pause/Resume/Abort/Dim  

Timer 

Ai r cond i ti oner  mode:   

cool i ng  down,  heati ng  up,  mode  1 -n  

Wind :  au to,  h i gh ,  l ow,  etc.  

Other setti ngs:  

Such  i n formation  i s  sens i ti ve  i n  a  way 
that  any mod i fi cation  m igh t  tu rn  on  or 
off a  SD  

Therefore,  the  commun ication  data  
must  be  protected  from  m isuse  and  
external  i n fl uences.  

Tari ff I n formation  Tari ff i n formation  m ight  be  sp l i t  i n to  mu l ti pl e  
time  s l ots .  Such  time  s l ots  have  a  fi x va l ue  
for a  certa in  period  of time  to  set  a  d i screte  
profi l e .  A s imple  temperatu re  profi l e  wi l l  
con tain  on l y one  temperature  val ue  and  i ts  
du ration  and  there  m igh t  be  weekly 
temperatu re  profi l es  each  of wh ich  contai ns  
weekdays  (Monday to  Fri day)  /  weekend  
profi l e .  

Temperatu re  Profi l e  i s  sens i ti ve  i n  a  
way that  any mod i fi cati on  m igh t  affect  
d rasti c  room  temperature  change.  

Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  

 

A.3.7.6  Requ irements  (optional )  

A.3.7.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  
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A.3.7.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3.8  H igh  l evel  use  case  (JWG1 1 2x)  manage  m ixed  energy system  l ike  heat  pumps 
with  pv,  storage battery 

A.3.8. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ Zone(s)  Name of use  case  

JWG1 1 2x Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F iel d ,  S tation  

Use cases  that  have  various  energy rel ated  devices  l i ke  heat  pumps  and  
energy storage  (taken  from  TR 62746-2  vers i on  0 . 5. 1 ) .   

 

Vers ion  management 

Version  management  

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
exper-
ti se  /  

Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

fi nal  

0. 1  07/03/ 
201 4  

Home 
Appl i ances  

Use  
Cases  

I n i ti a l  Draft  ( taken  
from  TR 62746-2  
vers ion  0 . 5. 1 )  

Draft  

0 . 2  1 7/1 2/  
201 4  

Home 
Appl i ances  

Use  
Case  

Added  a  comment 
to  the  “General  
Remarks  Section”  
based  on  the  
d i scuss ion  of the  
WS i n  September 
201 4.  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  With  proper management/i nstruction  by CEM,  devi ces  such  as  water heater,  a i r 
cond i ti oner and  other app l i ances  can  act  smart.  Smart  devices  wh ich  react  to  some 
l im i ted  s imple  commands  and  messages  or devices  wh ich  equ ip  soph isti cated  
thermostat,  adopter (e. g .  on /off tap)  etc.  fa l l  wi th i n  the  scope  of th i s  use  case.  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  exchange  wh ich  i s  requ i red  to  heat u p  
the  water using  a  heat  pump.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  the  operati on  of the  Heat pump  con trol l er i n  d i fferen t scenarios .  

Complete  description  

JWG1 1 21  – Request for extra  hot water using  a  heat pump  

The  Customer has  the  request to  tu rn  on  the  heat pump for heati ng  up  water.  As  l ong  there  i s  no  emergency 
s i tuation  the  customer overru les  an  exi sti ng  confi gu ration  i f acti ve.  Therefore,  the  user i n terface  forwards  the  
request to  the  CEM  wh ich  then  i n forms  the  heat  pump contro l l er.  The  heat  pump  con trol l er acti vates  the  hot  
water generati on  and  i n forms  the  CEM  accord ing l y.  

JWG1 1 22  – Request for extra  hot water u sing  a  heat pump  and  storage  battery 

Th is  use  case  descri bes  the  operati on  of the  Heat  Pump,  EMS  and  Storage  Battery control l ers  when  the  
customer requests  add i ti onal  hot  water i n  an  ad  hoc manner (not  a  schedu led  operation ). The  Heat  Pump 
con trol l er i n i ti ates  operati on  of the  heat  pump to  heat water and  broadcasts  i ts  operati on  status.  The  EMS  
recei ves  th i s  i n formation  and  requests  the  S torage  Battery con trol l er to  i n i ti ate  storage  battery d i scharge.  

JWG1 1 23  – Request for extra  hot water u sing  a  heat pump  and  storage battery 

Th is  use  case  descri bes  the  operati on  of the  Heat  Pump,  EMS  and  Storage  Battery control l ers  when  the  
customer requests  add i ti onal  hot  water i n  an  ad  hoc manner (not  a  schedu led  operation ). The  Heat  Pump 
control l er i n i ti ates  operati on  of the  heat pump to  heat water and  broadcasts  i ts  operati on  status .  The  EMS  
recei ves  th i s  i n formation  and  requests  the  S torage  Battery con trol l er to  i n i ti ate  storage  battery d i scharge.  

JWG1 1 24 – Heat Pump Operation  wi th  Real -Time Tari ff 

Th is  use  case  descri bes  the  con trol  of a  domesti c  heat pump by a  Customer Energy Management (CEM)  System  
based  upon  real  time  tari ff (pri ce)  i n formati on  recei ved  from  an  Energy Suppl i er.  The  EMS  requests  the  heat 
pump  to  e i ther tu rn  on /i ncrease  operati ng  power or tu rn  off/decrease  operati ng  power  depend ing  upon  both  rea l  
time  tari ff (pri ce)  i n formation  received  from  the  Energy Suppl i er and  a  tari ff (pri ce)  th reshol d  set  by the  Home 
Customer.  

JWG1 1 25 – Heat pump and  Photovol taic Operation  wi th  Real -Time Tari ff 

Th is  use  case  descri bes  the  con trol  of a  domesti c  heat pump  by a  Customer Energy Management (CEM)  System  
based  upon  real  time  tari ff (pri ce)  i n formation  recei ved  from  an  Energy Suppl i er,  when  a  Photovol taic  (PV)  
system  i s  i n  operati on .  The  EMS  requests  the  heat pump  to  tu rn  on  or tu rn  off depend ing  upon  both  real  time  
tari ff (pri ce)  i n formation  recei ved  from  the  Energy Suppl i er and  a  tari ff (pri ce)  th reshold  set  by the  Home 
Customer.  The  operati on  of the  PV system  does  not  affect  the  i n teraction  of the  EMS  and  Heat Pump Control l er.  

 

General  remarks  

General  remarks  

The  heat-pump,  s torage  battery,  and  the  hot  water tank are  pl acehol ders  on l y for a  smart  device.  The  use  case  
g i ves  some more  expl anati on  on  the  capabi l i ti es  of these  speci fi c  devices  bu t  i n  genera l  i t  m ight  be  a l so  
extended  to  combined  heat-power systems  (CHP)  and  others  as  wel l .  

 

A.3.8.2  Diagrams  of use  case  

Figure  A. 1 3  shows  d iagrams of use  case.  
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Diagram  of use case  

JWG1 1 21  – Request for extra  hot  water using  a  heat  pump  

 

JWG1 1 22  – Request for extra  hot  water using  a  heat  pump and  storage  battery  

 

 

IEC 

IEC 
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Diagram  of use case  

JWG1 1 23  – Request for extra  hot  water using  a  heat  pump and  storage  battery  

 

JWG1 1 24 – Heat  Pump Operation  wi th  Real -Time Tariff 
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Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 1 1 1  – 

Diagram  of use case  

JWG1 1 25 – Heat  pump and  photovoltaic  operation  wi th  real -time  tari ff 

 

Figure A. 1 3  – Sequence  Diagram   

A.3.8.3  Techn ical  detai ls  

Actors :  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 1 4  has  been  used  as  a  basi s .  

 

Figure A. 1 4  – SG  CG  Arch itecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  Fol l owing  tabl e  shows  i nvo lved  actors.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM- CG (TR50572)  

IEC 

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  recei ved  
from  the  gri d ,  consumer’s  setti ngs  and  con tracts,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sen t to  and  recei ved  
from  connected  devices;  especia l l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management commands  and  
then  forwards  these  to  the  connected  devices.  I t  provides  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti pl e  l oads/generation  resources  can  be  combined  i n  the  
CEM  to  be  mu tual l y con trol l ed .  When  the  CEM  i s  i n tegrated  
wi th  commun ication  functional i ti es  i t  i s  cal l ed  a  Customer 
Energy Management System  or CEMS.  

 

Smart  Thermostat  External  Using  a Smart or programmable thermostat,  one can adjust the 
temperature settings or the times turn  on  the heating or air-
conditioning according to a pre-set schedule.  Smart or 
programmable thermostats can store and repeat multiple dai ly 
settings (six or more temperature settings a day) that one can 
manually override without affecting the rest of the dai ly or weekly 
program.  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  
phone  or computer.  The  Smart  Thermostat  can  be  a  device  
wh ich  i s  connected  to  the  CEM  and  i s  prog rammed   i ts  
setti ngs  from  the  CEM.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc…) .  The  smart  device  can  receive  data  d i rectl y from  the  
gri d ,  though  an  i n terface  wi th  the  CEM  and  can  react  to  
commands  and  messages  from  the  g ri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  

 

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  
act  i n  response  to  a  message  from  the  g ri d  and  thereby 
optim ize  i ts  behaviour towards  the  energy suppl y network.  
The  message  can  be  received  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  customer energy 
management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount of ava i l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
rel ated  i n formation )  that  the  appl i ance  must receive,  
i n terpret  and  react upon  based  on  pre-set or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user setti ngs  
i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  de lays  to  no  more  than  a  
certa in  number of hours ,  or main tain  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or 
implement.  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  energy management 
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
agg regator,  etc.   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  meteri ng  
data.  Examples  of such  market roles  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  
end  customer i s  responsi ble  for confi guri ng  and  setti ng  
operati on  mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

 

Tari ff I n formation .   CEM  con trol s  each  appl i ance  
as  programmed  accord i ng  to  
cond i ti ons  of operati ng  p l an  or 
CEM  con trol s  appl i ance  by 
setti ng  profi l e  (e. g .  temperature  
profi l e ,  Timer)  d efi ned  
accord i ng  to  cond i ti ons  of 
operati ng  p l an  

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu -
res  

F i nal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainab le  
Processes. pdf  

2  Techn ical  
Report  

User S tory 
and  
Sequence  
d iag rams  

Draft  Maj or 
impact on  
Scenari o  

I EC TC57  /  CLC TC205  /  
CLC /TC59x 

-  

3  Standard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

 

Further I n formation  on  the  use  case  for class i fication  /  mapping  
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Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generic  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overa l l  customer energy 
management system .  I t  does  not  cons ider market mechan isms  for fl exi bi l i ty offeri ng  or power g ri d  speci fi c  
implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3.8.4  Step  by step  analysis  of use  case  

Steps  – Scenario  name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  

A.3.8.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Simple  Commands  On/Off/Start/Stop/Pause/Resume/Abort/Dim  

Timer 

Ai r cond i ti oner  mode:   

cool i ng  down,  heati ng  up,  mode  1 -n  

Wind :  au to,  h i gh ,  l ow,  etc.  

Other setti ngs:  

Such  i n formation  i s  sens i ti ve  i n  a  way 
that  any mod i fi cation  m igh t  tu rn  on  or 
off a  SD  

Therefore,  the  commun ication  data  
must  be  protected  from  m isuse  and  
external  i n fl uences.  

Temperatu re  Profi l e  A temperature  profi l e  defi nes  the  temperature  
set  poin t  over time (e. g .  set  po i n t  of each  
room  temperatu re).  A temperature  profi l e  
m igh t  be  spl i t  i n to  mu l ti p l e  time  s l ots .  Such  
time  s l ots  have  a  fi x amount of temperatu re  to  
set  a  d i screte  temperatu re  profi l e .  A s imple  
temperatu re  profi l e  wi l l  contai n  on l y one  
temperatu re  val ue  and  i ts  du ration  and  there  
m igh t  be  weekly temperatu re  profi l es  each  of 
wh ich  contains  weekdays  (Monday to  Fri day)  
/  weekend  profi l e .  

Temperatu re  Profi l e  i s  sensi ti ve  i n  a  
way that  any mod i fi cati on  m igh t  affect  
d rasti c  room  temperature  change.  

Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  

Tari ff I n formation  An  external  actor send  some  tari ff i n formation  
to  the  CEM  wh ich  then  fu rther processes  th i s  
i n formation .  

 

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 1 1 5  – 

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Storage  Battery 
Commands  

The  s torage  battery system  can  feed  i n  power 
to  the  l ocal  power network or can  be  charged .  
That i n formation  must  be  exchanged  between  
the  CEM  and  the  SD.  

 

 

A.3.8.6  Requ irements  (optional )  

A.3.8.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3.8.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3.9  H igh  l evel  use  case  (JWG1 1 3x)  log  m ixed  energy system  events  of heat  pumps  
with  pv,  storage battery 

A.3.9. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ Zone(s)  Name of use  case  

JWG1 1 3x Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tation  

Show status  and  system  events  of vari ous  energy re lated  devices  l i ke  
heat pumps  and  energy storage  (taken  from  I EC TR 62746-2) .  

 

Vers ion  management 

Version  management  

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Home  
Appl i ances  

Use  
Cases  

I n i ti a l  Draft  (taken  
from  I EC TR 62746-
2)  

Draft  

0 . 2  1 7/1 2/,  
201 4  

Home  
Appl i ances  

Use  
Cases  

Changed  the  
descripti on  and  
corrected  
copy&paste  m istakes  
from  JWG1 1 3x 

Draft  
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Scope  and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  With  proper management/i nstruction  by CEM,  Devices  such  as  water heater,  a i r 
cond i ti oner and  other app l i ances  can  act  Smart.  Events  m igh t  cause  s tate  changes  
and  system  behavior m igh t  depend  on  d i rect  i n teracti on .  Th i s  use  case  descri bes  
d i fferent  scenarios  for system  l ogg i ng .  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  exchange  wh ich  i s  requ i red  to  track 
events  and  system  changes  for various  needs.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management  (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  vari ous  l ogg ing  and  status ,  even t capturi ng  scenarios .  

Complete  description  

JWG1 1 31  – Displ ay s tatus  and  log  i n formation :  Storage  Battery 

Th is  use  case  descri bes  the  request  for status  and  l ogged  i n formation  from  the  customer EMS  control l er  to  a  
s torage  battery con trol l er and  the  d i spl ay of the  recei ved  i n formation .  The  EMS  con trol l er requests  s tatus  or l og  
i n formation  from  the  S torage  Battery Control l er.  After the  i n formation  i s  recei ved  from  the  S torage  Battery 
con trol l er i t  i s  d i spl ayed  by the  EMS  con tro l l er.  

Log  i n formation  may i ncl ude  measured  cumu lati ve  charge/d i scharge  el ectri c  power (Wh)  and  h i story of 
momentari l y measured  charge/d i scharge  e l ectri c  power (W),  cu rren t (A),  vol tage  (V)  etc.  

S tatus  i n formation  may i ncl ude  cumu lati ve  charge/d i scharge  e l ectri c  power (Wh),  remain ing  e l ectri c  power 
(kWh,  %)  and  momentary charge/d i scharge  el ectri c  power (W),  cu rrent  (A),  vol tage  (V),  etc.  

JWG1 1 32  – Displ ay s tatus  and  log  i n formation :  Heat Pump 

Th is  use  case  descri bes  the  request  for s tatus  and  l ogged  i n formation  from  the  customer EMS  con trol l er  to  a  
heat pump  con trol l er and  the  d i splay of the  recei ved  i n formation .  The  EMS  control l er requests  status  or l og  
i n formation  from  the  heat  pump  con trol l er.  After the  i n formation  i s  rece ived  from  the  heat  pump  con trol l er i t  i s  
d i splayed  by the  EMS  con trol l er.  

Log  i n formation  may i ncl ude  measured  cumu lati ve  power consumption  (Wh)  and  h i story of momentari l y 
measured  hot  water temperatu re  (C),  hot  water remain i ng  val ue  ( l ) ,  e l ectri c  power (W)  etc.  

S tatus  i n formation  may i ncl ude  momentary hot  water temperature  (C),  hot  water remain ing  va l ue  ( l ) ,  e l ectri c  
power (W))  to  the  Customer EMS  Control l er etc.  

JWG1 1 33  – Displ ay s tatus  and  log  i n formation :  Fuel  Cel l  

Th is  use  case  descri bes  the  request for status  and  l ogged  i n formation  from  the  customer EMS  control l er  to  a  
fuel  cel l  con trol l er and  the  d i sp lay of the  recei ved  i n formation .  The  EMS  control l er requests  status  or l og  
i n formation  from  the  fuel  ce l l  control l er.  After the  i n formati on  i s  recei ved  from  the  fuel  ce l l  control l er i t  i s  
d i splayed  by the  EMS  control l er.  

Log  i n formation  may i ncl ude  measured  cumu lati ve  generated  e l ectri c  power (Wh),  measured  momentary gas  
consumption  (m3),  measured  cumu lati ve  gas  consumption  (m3)  and  h i s tory of momentari l y measured  hot  water 
temperatu re  (C),  heat quan ti ty i n  the  water tank (MJ ),  hot  water remain ing  val ue  (L),  generated  e l ectri c  power 
(W) 

S tatus  i n formation  may i ncl ude  momentary hot  water temperature  (C),  heat quanti ty i n  the  water tank (MJ ),  hot  
water remain ing  val ue  (L),  generated  e l ectri c  power (W),  measured  cumu lati ve  generated  e l ectri c  power (Wh),  
measured  momentary gas  consumption  (m3),  measured  cumu lati ve  gas  consumption  (m3).  

JWG1 1 34 – Display s tatus  and  l og  i n formation :  Photovol taic  

Th is  use  case  descri bes  the  request for status  and  l ogged  i n formation  from  the  customer EMS  control l er  to  a  
PV con trol l er and  the  d i spl ay of the  recei ved  i n formation .  The  EMS  con tro l l er requests  status  or l og  i n formation  
from  the  PV control l er.  After the  i n formation  i s  recei ved  from  the  PV con tro l l er i t  i s  d i spl ayed  by the  EMS  
control l er.  

Log  i n formation  may i ncl ude  measured  cumu lati ve  generated  power (Wh),  measured  cumu lati ve  exported  power 
(Wh)  and  h i s tory of momentari l y measured  generated  power (W),  measured  momentary exported  power (W)  etc.  

S tatus  i n formation  may i ncl ude  momentary generated  power (W),  momentary exported  power (W),  measured  
cumu lati ve  generated  power (Wh),  measured  cumu lati ve  exported  power (Wh)  etc.  
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General  remarks  

General  remarks  

 

 

A.3.9.2  Diagrams  of use  case  

Figure  A. 1 5  shows  d iagrams of use  case.  

Diagram  of use case  

JWG1 1 31  – Display status  and  log  in formation:  Storage  battery 
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Diagram  of use case  

JWG1 1 32  – Display status  and  log  in formation:  Heat  pump 

 

JWG1 1 33  – Display status  and  log  information :  Fuel  Cel l  
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Diagram  of use case  

JWG1 1 34 – Display status  and  log  information:  Photovol taic  

 

Figure A. 1 5  – Sequence  d iagram   

A.3.9.3  Techn ical  detai ls  

Actors :  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 1 6  has  been  used  as  a  basi s .  

IEC 
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Figure A. 1 6  – SG  CG  Architecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  the  fol l owi ng  table  shows  i nvolved  actors .  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  recei ved  
from  the  gri d ,  consumer’s  setti ngs  and  con tracts,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sen t to  and  recei ved  
from  connected  devices;  especial l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management  commands  and  
then  forwards  these  to  the  connected  devices.  I t  provides  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti pl e  l oads/generation  resources  can  be  combined  i n  the  
CEM  to  be  mu tual l y con trol l ed .  When  the  CEM  i s  i n tegrated  
wi th  commun ication  functional i ti es  i t  i s  cal l ed  a  Customer 
Energy Management System  or CEMS.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM- CG (TR50572)  

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  Thermostat  External  Us ing  a  Smart  or prog rammable  thermostat,  one  can  ad just  
the  temperature  setti ngs  or the  times  tu rn  on  the  heati ng  or 
a i r-cond i ti on ing  accord ing  to  a  pre-set schedu le.  Smart  or 
programmable  thermostats  can  store  and  repeat mu l ti pl e  
dai l y setti ngs  (s i x or more  temperatu re  setti ngs  a  day)  that  
one  can  manual l y overri de  wi thou t affecti ng  the  rest  of the  
dai l y or weekly program .  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  
phone  or computer.  The  Smart  Thermostat  can  be  a  device  
wh ich  i s  connected  to  the  CEM  and  i s  prog rammed   i ts  
setti ngs  from  the  CEM.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc…) .  The  smart  device  can  receive  data  d i rectl y from  the  
gri d ,  though  an  i n terface  wi th  the  CEM  and  can  react to  
commands  and  messages  from  the  g ri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  

 

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  
act  i n  response  to  a  message  from  the  g ri d  and  thereby 
optim ize  i ts  behaviour towards  the  energy suppl y network.  
The  message  can  be  received  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  customer energy 
management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount  of ava i l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
rel ated  i n formation)  that  the  appl i ance  must receive,  
i n terpret  and  react upon  based  on  pre-set  or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user setti ngs  
i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  de lays  to  no  more  than  a  
certai n  number of hours,  or ma in tain  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or 
implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  energy management 
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
agg regator,  etc.   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  meteri ng  
data.  Examples  of such  market roles  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  
end  customer i s  responsi ble  for confi guri ng  and  setti ng  
operati on  mode  of the  smart  device.  
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Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

 

Tari ff I n formation .   CEM  con trol s  each  appl i ance  
as  programmed  accord i ng  to  
cond i ti ons  of operati ng  p l an  or 
CEM  con trol s  appl i ance  by 
setti ng  profi l e  (e. g .  temperature  
profi l e ,  Timer)  d efi ned  
accord i ng  to  cond i ti ons  of 
operati ng  p l an  

 

References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Basic 
defi n i ti ons  
and  common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  Processes  
WG 

ftp: //ftp. cen . eu/EN/Eu ro
peanStandard i zati on /H
otTopics/SmartGrids/Su
stainabl e  
Processes. pdf  

2  Techn ical  
Report  

User Story 
and  
Sequence  
d iag rams  

Draft  Maj or impact  
on  Scenario  

I EC TC57  /  CLC TC205  /  CLC 
/TC59x 

-  

3  S tandard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generi c  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  sd  wi th  an  overal l  customer energy 
management system .  i t  does  not  consider market mechan isms  for fl exi b i l i ty offeri ng  or power gri d  speci fi c  
implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3.9.4  Step  by step  analysis  of use  case  

Steps  – Scenario  name 
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Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

      

 

Steps  – Scenarios  

A.3.9.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Status  I n formation  and  
Events  

Events  that  i nd icate  system  or smart  device  
behavi ou r m ight  be  exchanged .  I n  genera l ,  
system  relevant i n formation  shal l  be  
exchanged .  

Such  i n formation  i s  sensi ti ve  i n  a  way 
that  any mod i fi cation  m ight  cus tomer 
speci fi c  and  confi den tia l  i n formation .  
Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  

 

A.3.9.6  Requ irements  (optional )  

A.3.9.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3.9.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  section  

   

 

A.3. 1 0  H igh  l evel  use  case  (JWG1 20x)  Provide  local  power manag ing  capabi l i ti es  

A.3. 1 0. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ Zone(s)  Name of use  case  

JWG1 1 3x Domain :  Customer 
Prem ises,  DER 

Zones :  Process,  
F ie l d ,  S tation  

Local  energy management (taken  from  TR 62746-2  vers ion  0 . 5. 1 ).   

 

Vers ion  management 

Version  management 

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Home  
Appl i ances  

Use  
Cases  

I n i ti a l  Draft  ( taken  
from  TR 62746-2)  

Draft  

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Scope  Local  energy management can  be  implemented  when  combin i ng  l oads  wi th  
generators.  There  are  vari ous  power generation  devices  poss ible  and  and  power 
consum ing  devi ce  represents  a  l oad .  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  exchange  wh ich  i s  requ i red  to  provide  
l ocal  energy management.  

Related  business  
case(s)  

– Demand  Response  (DR)  

– Demand  S ide  Management (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

 

Complete  description  

JWG1 201  – Exported  power control  from  Photovol taic usi ng  a  load  

Th is  use  case  descri bes  the  operati on  of the  PV and  EMS  con trol l ers  and  l oads  when  the  PV i s  being  used  to  
export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er mon i tors  the  
exported  power and  requests  the  home  customer's  EMS  to  reduce  the  exported  power l evel .  The  EMS  responds  
by us i ng  a  proportion  of the  PV ou tput  to  power l oads  wh ich  i t  tu rns  on .  

JWG1 202  – Exported  power control  from  Fuel  Cel l  using  a  load  

Th is  use  case  descri bes  the  operati on  of the  fue l  cel l  and  EMS  control l ers  and  l oads  when  the  fue l  cel l  i s  bei ng  
used  to  export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er 
mon i tors  the  exported  power and  requests  the  home customer's  EMS  to  reduce  the  exported  power l evel .  The  
EMS  responds  by us i ng  a  proportion  of the  fuel  cel l  ou tpu t  to  power l oads  wh ich  i t  tu rns  on .  

JWG1 203  – Exported  power control  from  PV using  Heat Pump 

Th is  use  case  descri bes  the  operati on  of the  PV,  EMS  and  heat pump  con tro l l ers  when  the  PV i s  being  used  to  
export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er mon i tors  the  
exported  power and  requests  the  home customer's  EMS  to  reduce  the  exported  power l evel .  The  EMS  responds  
by us i ng  a  proportion  of the  PV ou tpu t to  power the  heat pump,  by requesti ng  the  heat  pump  control l er to  e i ther 
i ncrease  operati ng  power or tu rn  on  and  opti onal l y requesti ng  the  heat  pump  con trol l er to  mod i fy thermostat  
setti ngs.  

JWG1 204 – Exported  power control  from  PV using  Heat Pump and  Load(s)  

Th is  use  case  descri bes  the  operati on  of the  PV,  EMS  and  heat pump contro l l ers  when  the  PV i s  being  used  to  
export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er mon i tors  the  
exported  power and  requests  the  home  customer's  EMS  to  reduce  the  exported  power l evel .  The  EMS  responds  
by us i ng  a  proportion  of the  PV ou tpu t to  power the  heat pump and  by optional l y requesti ng  the  heat pump  
control l er to  mod i fy thermostat  setti ngs,  add i ti onal l y requesti ng  that  one  or more  l oads  tu rn  on  i n  the  case  that  
the  heat pump  storage  tank i s  a l ready at  capaci ty.  

 

General  remarks  

General  remarks  

 

 

A.3. 1 0.2  Diagrams  of use  case  

Figu re  A. 1 7  shows  d iagrams of use  case.  
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Diagram  of use case  

JWG1 201  – Exported  power control  from  Photovoltaic using  a  load  

 

JWG1 202  – Exported  power control  from  Fuel  Cel l  using  a  load  

 

 

IEC 

IEC 
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Diagram  of use case  

JWG1 203  – Exported  power control  from  PV using  Heat  Pump 

 

JWG1 204 – Exported  power control  from  PV using  Heat  Pump and  Load(s)  

 
 

F igure  A. 1 7  – Sequence  d iagram   

A.3. 1 0.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 1 8  has  been  used  as  a  basi s .  

IEC 

IEC 

Scenario 10_1  (HP+PV) :  PV and HP operation according to control over reverse power flow

Energy Supplier

Energy 

Management 

System

Heat Pump 

Controller

Exported power reduction request
Turn on Heat Pump request ()

Status Reports

Generate

PV Controller

Status message (success/failure)

Thermostatic 

radiator valve

Monitor exported 
power level and quality

opt
Room Temperature set request ()

Status message (success/failure)

Room Temperature set request ()

Status message (success/failure)

WGSP  2121  Specia l i zed  u se  ca e:   Exported  power con trol  from  photovo l ta i c  u s ing  a  h ea t  pump  

Increase  Operat ing  Power  

o r  
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Figure A. 1 8  – SG  CG  Architecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  The  fol l owi ng  table  shows  i nvolved  actors .  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  recei ved  
from  the  gri d ,  consumer’s  setti ngs  and  contracts,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sen t to  and  recei ved  
from  connected  devices;  especial l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management  commands  and  
then  forwards  these  to  the  connected  devices.  I t  provides  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti pl e  l oads/generation  resources  can  be  combined  i n  the  
CEM  to  be  mu tual l y con trol l ed .  When  the  CEM  i s  i n tegrated  
wi th  commun ication  functional i ti es  i t  i s  cal l ed  a  Customer 
Energy Management System  or CEMS.  

 

Smart  Thermostat  External  Us ing  a  Smart  or prog rammable  thermostat,  one  can  ad just  
the  temperature  setti ngs  or the  times  tu rn  on  the  heati ng  or 
a i r-cond i ti on ing  accord ing  to  a  pre-set schedu le.  Smart  or 
programmable  thermostats  can  store  and  repeat mu l ti p l e  
dai l y setti ngs  (s i x or more  temperatu re  setti ngs  a  day)  that  
one  can  manual l y overri de  wi thou t affecti ng  the  rest  of the  
dai l y or weekly program .  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  
phone  or computer.  The  Smart  Thermostat  can  be  a  device  
wh ich  i s  connected  to  the  CEM  and  i s  prog rammed   i ts  
setti ngs  from  the  CEM.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM-CG (TR50572)  

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc…) .  The  smart  device  can  receive  data  d i rectl y from  the  
gri d ,  though  an  i n terface  wi th  the  CEM  and  can  react  to  
commands  and  messages  from  the  g ri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  

 

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  
act  i n  response  to  a  message  from  the  g ri d  and  thereby 
optim ize  i ts  behaviour towards  the  energy suppl y network.  
The  message  can  be  received  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  customer energy 
management  system .   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount of ava i l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
rel ated  i n formation )  that  the  appl i ance  must receive,  
i n terpret  and  react upon  based  on  pre-set or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user setti ngs  
i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  de lays  to  no  more  than  a  
certa in  number of hours ,  or main tain  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or 
implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  energy management 
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
agg regator,  etc…   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  meteri ng  
data.  Examples  of such  market roles  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  
end  customer i s  responsi ble  for confi guri ng  and  setti ng  
operati on  mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  
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References  

References  

No.  References  
type  

Reference  Status  Impact on  
use  case  

Orig inator /  
Organ isation  

Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu /EN/Eu
ropeanStandard i zatio
n /HotTopics/SmartGri
ds/Sustainab le  
Processes. pd f  

2  Techn ical  
Report  

User S tory 
and  
Sequence  
d iag rams  

Draft  Maj or 
impact  on  
Scenari o  

I EC TC57  /  CLC TC205  /  
CLC /TC59x 

-  

3  Standard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descri pti on  

I EC TC8  -  

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generi c  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  User perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overal l  customer energy 
management system .  I t  does  not  consider market mechan isms  for fl exi b i l i ty offeri ng  or power gri d  speci fi c  
implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3. 1 0.4  Step by step  analysis  of use  case  

Steps  – Scenario  name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  
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Steps  – Scenarios  

A.3. 1 0.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Status  I n formation  and  
Events  

Events  that  i nd icate  system  or smart  device  
behavi ou r m ight  be  exchanged .  I n  genera l ,  
system  relevant i n formation  shal l  be  
exchanged .  

Such  i n formation  i s  sensi ti ve  i n  a  way 
that  any mod i fi cation  m ight  cus tomer 
speci fi c  and  confi den tia l  i n formation .  
Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  

S imple  Commands  On/Off/Start/Stop/Pause/Resume/Abort/Dim  

Timer 

Ai r cond i ti oner  mode:   

cool i ng  down,  heati ng  up,  mode  1 -n  

Wind :  au to,  h i gh ,  l ow,  etc.  

Other setti ngs:  

Such  i n formation  i s  sens i ti ve  i n  a  way 
that  any mod i fi cation  m igh t  tu rn  on  or 
off a  SD  

Therefore,  the  commun ication  data  
must  be  protected  from  m isuse  and  
external  i n fl uences.  

 

A.3. 1 0.6  Requi rements  (optional )  

A.3. 1 0.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 0.8  Custom  In formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3. 1 1  H igh  l evel  use  case  (JWG1 21 x)  Provide  local  power manag ing  capabi l i ti es  

A.3. 1 1 . 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ Zone(s)  Name of use  case  

JWG1 21 x Domain :  Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tation  

Local  energy management  ( taken  from  I EC TR 62746-2).   
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Vers ion  management 

Version  management  

Changes  
/Version  

Date  Domain  
expert  

Area  of 
experti se  /  
Domain  /  
Role  

Ti tl e/Changes  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 1  07/03/ 
201 4  

Home  
Appl i ances  

Use  Cases  I n i ti a l  Draft  (taken  
from  TR 62746-2)  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  Provid i ng  l oca l  energy management  to  the  power gri d  can  be  implemented  wi th  
various  energy devices.  Th i s  use  case  captures  various  energy sou rces.  

Objecti ve(s)  Th is  use  case  defi nes  the  basi c i n formation  exchange  wh ich  i s  requ i red  to  provide  
l ocal  energy to  the  g ri d .  

Related  business  
case(s)  

Demand  Response  (DR)  

Demand  S ide  Management  (DSM)  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

 

Complete  description  

JWG1 21 1  – Exported  power control  from  Fuel  Cel l  

Th is  use  case  descri bes  the  operati on  of the  fue l  ce l l  and  EMS  con trol l ers  when  the  fuel  ce l l  i s  bei ng  used  to  
export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er mon i tors  the  
exported  power and  requests  the  home customer's  EMS  to  reduce  the  exported  power l evel .  The  EMS  responds  
by requesti ng  the  fuel  ce l l  con trol l er to  tu rn  off the  fue l  cel l .  

JWG1 21 2  – Exported  power control  from  a  photovol tai c system  

Th is  use  case  descri bes  the  operati on  of the  PV and  EMS  con trol l ers  when  the  PV system  i s  being  used  to  
export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy suppl i er mon i tors  the  
exported  power and  requests  the  home customer's  EMS  to  reduce  the  exported  power l evel .  The  EMS  responds  
by requesti ng  the  PV control l er to  tu rn  off the  PV system .  

JWG1 21 3  – Exported  power control  from  fuel  cel l  and  photovol tai c systems  

Th is  use  case  descri bes  the  operati on  of the  fue l  cel l ,  PV and  EMS  con trol l ers  when  fuel  cel l  and  PV systems  
are  bei ng  used  to  export  power and  the  energy suppl i er requests  a  reduction  of exported  power.  The  energy 
suppl i er mon i tors  the  exported  power and  requests  the  home  customer's  EMS  to  reduce  the  exported  power 
l evel .  The  EMS  responds  by requesti ng  the  fuel  cel l  and  PV control l ers  to  tu rn  off the  PV sys tem .  

 

General  remarks  

General  remarks  

  

 

A.3. 1 1 .2  Diagrams  of use  case  

Figu re  A. 1 9  shows  d iagrams  of use  case.  

Diagram  of use case  
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Diagram  of use case  

JWG1 21 1  – Exported  power control  from  Fuel  Cel l  

 
 

JWG1 21 2  – Exported  power control  from  a  photovoltaic system  

 
 

 

IEC 

IEC 
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Diagram  of use case  

JWG1 21 3  – Exported  power control  from  fuel  cel l  and  photovoltaic systems  

 

 

Figure A. 1 9  – Sequence  d iagram   

 

A.3. 1 1 .3  Techn ical  detai ls  

Actors :  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 20  has  been  used  as  a  basi s .  

 

Figure A.20  – SG  CG  Arch itecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
according the SM-CG (TR50572)  

IEC 

IEC 
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NOTE  3  P lease  consi der that  the  scope  of th i s  h i gh  l eve l  use  does  not  requ i re  a l l  actors  shown  on  the  fi gu re  
above.  The  fol l owi ng  table  shows  i nvolved  actors.  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  recei ved  
from  the  gri d ,  consumer’s  setti ngs  and  con tracts,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sen t to  and  recei ved  
from  connected  devices;  especial l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management  commands  and  
then  forwards  these  to  the  connected  devices.  I t  provides  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti pl e  l oads/generation  resources  can  be  combined  i n  the  
CEM  to  be  mu tual l y con trol l ed .  When  the  CEM  i s  i n tegrated  
wi th  commun ication  functional i ti es  i t  i s  cal l ed  a  Customer 
Energy Management System  or CEMS  

 

Smart  Thermostat  External  Using a Smart or programmable thermostat,  one can adjust the 
temperature settings or the times turn on the heating or air-
conditioning according to a pre-set schedule.  Smart or 
programmable thermostats can store and repeat multiple dai ly 
settings (six or more temperature settings a day) that one can 
manually override without affecting  the rest of the daily or weekly 
program.  

One  can  access  i t  vi a  the  web  us ing  you r tab let,  smart  
phone  or computer.  The  Smart  Thermostat  can  be  a  device  
wh ich  i s  connected  to  the  CEM  and  i s  prog rammed   i ts  
setti ngs  from  the  CEM.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc. ) .  The  smart  device  can  receive  data  d i rectl y from  the  
g ri d ,  though  an  i n terface  wi th  the  CEM  and  can  react  to  
commands  and  messages  from  the  g ri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type   
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  
act  i n  response  to  a  message  from  the  g ri d  and  thereby 
optim ize  i ts  behaviour towards  the  energy suppl y network.  
The  message  can  be  received  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  customer energy 
management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount of ava i l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
rel ated  i n formation )  that  the  appl i ance  must receive,  
i n terpret  and  react upon  based  on  pre-set or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user setti ngs  
i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  de lays  to  no  more  than  a  
certa in  number of hours ,  or main tain  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or 
implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  energy management 
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
agg regator,  etc…   

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  meteri ng  
data.  Examples  of such  market roles  are  the  DSO,  metering  
company,  etc.  

 

User External  The  end  customer who  has  acqu i red  a  smart  device.  The  
end  customer i s  responsi ble  for confi guri ng  and  setti ng  
operati on  mode  of the  smart  device.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  
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References  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Gu idel i ne  Bas ic 
defi n i ti ons  
and  
common  
procedu -
res  

F i nal  Terms  and  
defin i ti ons  

SG-CG  Sustai nable  
Processes  WG 

ftp: //ftp. cen . eu/EN/Eu
ropeanStandard i zatio
n/HotTopics/SmartGri
ds/Sustainab le  
Processes. pd f  

2  Techn ical  
Report  

User S tory 
and  
Sequence  
d iag rams  

Draft  Maj or 
impact  on  
Scenari o  

I EC TC57  /  CLC TC205  /  
CLC /TC59x 

-  

3  Standard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

 

Level  of depth  

H igh  l evel  use  case  

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

H igh  l evel  use  case  wh ich  can  be  appl i ed  to  any ki nd  of smart  device.  Once  the  reg ions  ag reed  and  confi rmed  
correctness,  that  h i gh  l evel  use  case  becomes  a  generic  use  case.  

Viewpoint 

Th is  h i gh  l evel  use  case  has  the  user perspecti ve  and  the  i n teraction  of the  SD  wi th  an  overa l l  customer energy 
management system .  I t  does  not  consider market mechan isms  for fl exi b i l i ty offeri ng  or power gri d  speci fi c  
implementations.  

Further keywords   for classi fication  

Generi c  h i gh  l evel  use  case  

 

A.3. 1 1 .4  Step  by step  analysis  of use  case  

Steps  – Scenario  name 

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  
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Steps  – Scenarios  

A.3. 1 1 .5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Status  I n formation  and  
Events  

Events  that  i nd icate  system  or smart  device  
behavi ou r m ight  be  exchanged .  I n  genera l ,  
system  relevant i n formation  shal l  be  
exchanged .  

Such  i n formation  i s  sensi ti ve  i n  a  way 
that  any mod i fi cation  m ight  cus tomer 
speci fi c  and  confi den tia l  i n formation .  
Therefore,  the  commun ication  data  
must be  protected  from  m isuse  and  
external  i n fl uences.  

S imple  Commands  On/Off/Start/Stop/Pause/Resume/Abort/Dim  

Timer 

Ai r cond i ti oner  mode:   

cool i ng  down,  heati ng  up,  mode  1 -n  

Wind :  au to,  h i gh ,  l ow,  etc.  

Other setti ngs:  

Such  i n formation  i s  sens i ti ve  i n  a  way 
that  any mod i fi cation  m igh t  tu rn  on  or 
off a  SD  

Therefore,  the  commun ication  data  
must  be  protected  from  m isuse  and  
external  i n fl uences.  

Energy Profi l e  An  energy profi l e  defi nes  characteri sti cs  
towards  s  speci fi c  operati ona l  mode  wh ich  i s  
appl i cabl e  to  the  smart  device.  

Such  i n formation  can  be  used  for power 
consumption  bu t  a l so  power generation .  

The  energy profi l e  does  not  con tain  
sensi ti ve  data  i n  a  way that  i t  g i ves  
i nd icati on  on  the  used  Energy for a  
speci fi c  operational  mode.  

 

A.3. 1 1 .6  Requi rements  (optional )  

A.3. 1 1 .7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 1 .8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3. 1 2  H igh  l evel  use  case  (JWG2000)  Demand  Supply Ad justment  

A.3. 1 2. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  Domain (s)/ 
Zone(s)  

Name of use  case  

JWG2000  Area:  Energy System  

Domain :  Customer 
Prem ises  

Zones:  Operati on ,  
Station ,  F iel d ,  Process  

Demand -supply Ad j ustment of Cooperation  between  Suppl i er and  
Customer 
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Version  management 

Version  management  

Version  No.  Date  Changes  Approval  status  

 

0. 1  23/02/201 4  I n i ti a l  Creation  Draft  

0 . 2  06/03/201 4  M inor Mod i fi cati ons  towards  s tyle  Draft  

0 . 3  07/03/ 201 4  Added  Use  Case  I D  Draft  

 

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  upstream  actors .  The  
commun ication  between  CEM,  the  consumer and  smart  devices  i s  offi cia l l y not  i n  th i s  scope  of 
th i s  report,  bu t  wi l l  be  i ncl uded  i n  the  use  case  descripti on  for the  sake  of cl ari ty.  Smart  
devices  cover a l so  smart  appl i ances,  generators  and  storage.  

When  the  consumer has  a  pri ce  dependent energy tari ff and /or a  time  dependent d i stri bu tion  
tari ff,  pri ce  based  demand  response  i s  enabl ed  by creati ng  an  i ncenti ve  for l oad  management 
by consumers  or a  CEM  i n  response  to  pri ce  changes  (RTP,  CPP,  ToU).  

That i s ,  consumer suppresses  energy consumption  when  a  pri ce  i s  h i gh  and  a l so  i ncrease  
consumption  when  a  pri ce  i s  cheap  on  the  basis  of pri ce  i ncenti ve.  However,  i f many 
consumers  took same consumption  of energy,  d emand  wi l l  be  suppressed  more  than  necessary 
and  i ncrease  more  than  expected  (See  F igure  A).  I n  order to  avoid  such  problems,  i t  i s  
su ffi cien t  to  ass ign  a  d i fferent  energy pri ce  for each  consumer.  I f pri ces  among  consumers  
were  d i fferen t,  i t  i s  poss ible  to  d i sperse  energy consumption  and  d i stri bu te  demands  (See  
F igu re  B).  A suppl y cost  i s  reduced  i f we  ad j ust  the  i n formed  pri ce  to  customers  for getti ng  
cl oser to  the  optimal  demand  curve  wi th  the  m in imum  supply cost.  Reduced  suppl y cost  can  be  

repaid  to  consumers  th rough  a  cu t  i n  e l ectri c  rates. 2 

 

 

The  d i ag ram  below shows  the  SG  CP  i n  i ts  envi ronment.  

 

___________ 

2 D i fference  wi th  other use  cases.  

IEC 

IEC 
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Scope and  objecti ves  of use  case  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  to  exchange  i n formation  between  external  actors  and  the  
prem ise  i n  order to:  

Enabl e  consumers  or thei r Customer Energy Management  System  to  react  on  (changes  i n )  
energy pri ces,  thus  supporti ng  consumers  to  optim ize  thei r consumption  to  use  cheaper energy 
(depend i ng  on  personal  preferences)  

Enabl e  consumers  to  reduce  the  e l ectri ci ty tari ff by recei ving  an  appropriate  pri ce  a l ert  to  avoid  

suppression  of excessive  energy use  and  the  concentration  of energy consumption 3 

Enabl e  external  actors  to  retri eve  the  state  of i n  smart  devices  

Related  
business  
case(s)  

Th is  use  case  i s  one  of the  generic  use  cases  of the  demand  response  services  for the  
bu i l d i ngs  us i ng  i n  some  u ti l i t i es ,  BEMS(Bu i l d i ng  Energy Management  System)  aggregators,  
domesti c  projects  i n  J apan .  

(Th is  use  case  i s  i n dependent from  the  national  or reg i onal  market d esign .  I t  shou ld  be  ag reed  
on  the  62746-2  use  case  &  requ i rement  d i scuss ion . )  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  how i n formation  regard ing  pri ce  i s  sen t  from  a  upstream  actor to  CEM  and  how 
i n formation  regard i ng  energy consumption  or generati on  as  wel l  as  smart  device  statuses  i s  sen t  back to  a  
upstream  actor.  

Complete  description  

Th is  use  case  i s  i n tended  to  ach ieve  l ower tota l  energy cost  by means  of cooperation  between  more  than  one  
consumer and  an  energy suppl i er.  Every consumer makes  a  profi l e  of energy consumption  wi th  reference  to  
i n i ti a l  i n formation  on  pri ces  (e. g .  Hou rl y pri ces  i n  a  day)  from  the  energy suppl i er.  The  energy suppl i er 
agg regates  a  profi l e  of energy consumption  from  each  consumer and  fi xes  the  pri ces  again  wi th  reference  to  a  
d i fference  between  an  agg regated  profi l e  and  a  target profi l e  of the  energy suppl i er.  Every consumer receives  
renewed  pri ce  i n formation  from  the  energy suppl i er and  reviews  a  power profi l e.  By perform ing  several  t imes  
exchang ing  the  i n formation  mentioned  above,  an  aggregated  profi l e  gets  cl oser to  a  target profi l e  of the  energy 
suppl i er.  Thus  the  energy suppl i er can  reduce  tota l  supply cost.  An  e l ectri ci ty charge  of every consumer i s  
d i scounted  by a  reduction  of the  total  suppl y cost.  

Procedure  

1 )  An  energy suppl i er d eterm ines  pri ces  after confi rm ing  a  suppl y &  demand  s i tuati on  and  market  pri ces.  

2 )  A CEM  recei ves  pri ce  i n formation  from  the  energy suppl i er.  

3)  Smart  devices  receive  pri ce  i n formation  for p l ann ing  a  power profi l e.  

4)  The  energy suppl i er rece ives  a  power profi l e  from  each  consumer.  

5)  The  energy suppl i er revi ews  the  pri ces  by reference  to  the  received  power profi l es.  

6)  Go  back to  1 ).  

7)  I s  performed  mu l ti pl e  t imes  from  1 )  to  6)  and  each  consumer receives  fi nal  pri ce  i n formation  from  the 
suppl i er.  

I n  add i ti on ,  th i s  use  case  comprises  two  d i fferen t primary use  cases:  

1 )  WGSP 21 1 1 :  I n formation  regard ing  power consumption  or generation  

2)  WGSP 21 1 2:  Price  and/or envi ronmental  i n formation  

 

General  remarks  

General  remarks  

 

 

___________ 

3  D i fference  wi th  other use  cases.  

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 1 41  – 

A.3. 1 2.2  Diagram  of use case  

Figu re  A. 21  shows  a  d iagram  of use  case.  

Diagram(s)  of use case  

 

 

 

Figure A.21  – Sequence  d iagram   

A.3. 1 2.3  Techn ical  detai ls  

Actors  

Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor 

Li st  

Actor 
Type  
see  
Actor 
List  

Actor Description   
see Actor List  

Further i n formation  
speci fic  to  th is  use  

case  

Customer 
Energy 
Manager 
(CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  s i gnal s  rece ived  
from  the  gri d ,  consumer’s  setti ngs  and  con tracts ,  and  
devices  m in imum  performance  standards.  The  Customer 
Energy Manager col l ects  messages  sent  to  and  recei ved  
from  connected  devices;  especial l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  hand l e  general  or 
ded icated  l oad  and  generation  management  commands  
and  then  forwards  these  to  the  connected  devices.  I t  
provi des  vi ce  versa  i n formation  towards  the  “g ri d  /  
market” .  Note  that  mu l ti pl e  l oads/generation  resources  
can  be  combined  i n  the  CEM  to  be  mu tual l y control l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functi onal i ti es  i t  i s  cal l ed  a  Customer Energy 
Management  System  or CEMS.  

 

IEC 
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Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor 

Li st  

Actor 
Type  
see  
Actor 
List  

Actor Description   
see Actor List  

Further i n formation  
speci fic  to  th is  use  

case  

Smart  device  

Smart  
appl i ance  
(wh i te  goods)  

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local  s torage  devices  i ncl ude  d i rect  and  
functional  e l ectri ci ty storages  such  as  e l ectrochem ical  
batteries,  heat pumps  and  m icro  CHP  such  as  fuel  cel l s  
wi th  heat buffers ,  a i r cond i ti on i ng  and  cool i ng  devices  
wi th  thermal  i nerti a ,  etc… ).  The  smart  device  can  rece ive  
data  d i rectl y from  the  g rid ,  th rough  an  i n terface  wi th  the  
CEM  and  can  react to  commands  and  s i gnal s  from  the  
g ri d  i n  an  i n te l l i gent  way.   

 

Actor A via  
SG  CP  

External  External  actor (Smart  Gri d  Market Role)  i s  i n teracti ng  wi th  
the  system  functions  and  components  i n  the  
home/bu i l d i ng  th rough  the  energy management 
commun ication  channel .  Examples  of such  market  rol es  
are  the  Energy Provi der,  the  Energy Services  Provider,  
the  aggregator,  etc…   

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/ 
In formation/  
Contract  

Triggering  
event  

Pre-condi tions  Assumption  

Actor A 

Consumer 

 A mu tual  agreement  i n  advance  

( I n formation  con ten t,  fee  settl ement  method)  

 

Actor A 

Before  pri ce  
a l ert  to  a  
consumer from  
a  suppl i er 

I n  advance,  Actor A determ ines  pri ces  by taki ng  
i n to  consideration  suppl y and  demand  s i tuation ,  
p l ans  of energy consumption ,  an  asking  pri ce  
from  other suppl i ers  and  market.  

 

 
 I n  order to  correctl y b i l l  d emand/generation  

fl exi bi l i ty,  the  smart  meter and  CEM  need  to  be  
t ime  synchron i zed  

 

 

References  

References  

No.  References  type  Reference  Status  Impact on  
use  case  

Orig inator /  
Organ isation  

Link  

 Example  use  cases  
to  WGSP21 1 1  

   SG-CG  Sustai nable  
Processes  WG 

 

 Example  use  cases  
to  WGSP21 1 2  

   SG-CG  Sustai nable  
Processes  WG 

 

 

Further i n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Distribu tion  Management System  

Level  of depth  

H igh  Level   u se  case  
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Classi fi cation  i n formation  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generi c  (Th is  use  case  i s  i ndependent from  the  national  or reg ional  market  des ign .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  requ i rement  d i scuss ion . )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Cooperation ,  Demand  response,  Smart  Grid  

 

A.3. 1 2.4  Step  by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  
name 

Primary 
actor 

Triggering  even t  Pre-condi tion  Post-condi tion  

1  Determ ine  
i n i ti a l  pri ces  

  Actor A has  a  schedu le  
i nstructi ng  i t  before  
send ing  pri ce  i n formation  
to  the  CEM.  

Actor A stores  the  
determ ined  pri ces.  

WGSP 
21 1 2  

Pri ce  
i n formation  

Actor A Pri ce  i n formation  
i s  avai l abl e  i n  
Actor A.  

Commun ication  
connection  between  a l l  
consumers  i s  establ i shed  

Price  i n formation  i s  
recei ved  by smart  
devices  

WGSP 
21 1 1  

I n formation  
regard ing  
energy 
consumption  
/  generati on  

Smart  
devi se  

A power profi l e  
(consumption  /  
power ou tpu t /  
s torage  for each  
time)  i s  avai l abl e  
i n  the  CEM.  

Commun ication  
connection  between  al l  
actors  i s  establ i shed  

The  smart  device  has  a  
schedu l e  i nstructi ng  i t  
when  to  send  a  power 
profi l e  to  the  CEM.  

The  CEM  has  a  schedu le  
i nstructi ng  i t  when  to  send  
a  power profi l e  to  the  
external  actor.  

A power profi l e  i s  
recei ved  by Actor A  

2  Aggregate  
power 
profi l es  and  
review pri ces  

CEM  Power profi l es  are  
ava i l able  i n  Actor 
A.  

Actor A recei ves  a  power 
profi l e  from  each  CEM.   

Actor A s tores  the  
reviewed  pri ces.  

3  Loop  from  
No. 1  to  

No. 2 4 

   An  agg regated  profi l e  
gets  cl ose  to  a  target  
profi l e.  

WGSP 
21 1 2  

F i nal  Pri ce  
i n formation  

Actor A An  agg regated  
profi l e  gets  cl ose  
to  a  target profi l e.   

Commun ication  
connection  between  al l  
consumers  i s  establ i shed  

Final  pri ce  i n formati on  
i s  recei ved  by CEM  or 
smart  devices  

 

Steps  – Scenarios  

___________ 

4  D i fference  wi th  other use  cases.  
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Scenario  

Scenario  Name:  No. 1  Price  i n formation  

Step  
No.  

Event  Name of 
Process
/Activi ty 

Description  
of Process/ 
Acti vi ty 

Serv
ice  

I n forma-
tion  

Produ-
cer 

(Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re
ments,  
R-ID   Exchanged  

1  CEM  
recei ves  
i n i ti a l  pri ce  
i n formation .  

 Actor A 
determ ines  
pri ces  by 
taking  i n to  
consideration  
suppl y and  
demand  
s i tuation ,  
p l ans  of 
energy 
consumption ,  
an  asking  
pri ce  from  
other 
suppl i ers  and  
market.  

Actor A sends  
pri ce  
i n formation  to  
CEM.  

 Actor A CEM  Price  
i n formation  

(The  pri ce  
i n formation  
has  pri ces  for 
each  time  i n  a  
period  i n  order 
to  make  a  p l an  
of energy 
consumption . )  

 

3  Smart  
device  
recei ves  
i n i ti a l  pri ce  
i n formation .  

( I n  case  of 
p l ann ing  at  
CEM,  i t  i sn ’ t  
necessary 
to  send  to  
smart  
devices)  

 CEM sends  
pri ce  
i n formation  to  
smart  
devices.  

 CEM  Smart  
devices  

Pri ce  
i n formation  

 

 

Scenario  

Scenario  Name:  No.  2  I n formation  regard ing  energy consumption  /  generation  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

In forma-
tion  

Produ-
cer 

(Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re
ments,  
R-ID   Exchanged  

1  CEM  or SD  
creates  a  
power 
profi l e.  

 CEM  or SD  
creates  a  
power profi l e  
by us i ng  the  
recei ved  pri ce  
i n formation .  

 CEM  /  
SD  

   

2  CEM  
recei ves  a  
power 
profi l e.  

( I n  case  of 
p l ann ing  a  
power 
profi l e  at  
SD)  

 SD  sends  a  
power profi l e  
to  CEM.  

 SD  CEM  Power profi l e  

(The  power 
profi l e  has  
consumption  /  
power ou tpu t  /  
s torage  for 
each  time  i n  a  
period . )  
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Scenario  

Scenario  Name:  No.  2  I n formation  regard ing  energy consumption  /  generation  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

In forma-
tion  

Produ-
cer 

(Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re
ments,  
R-ID   Exchanged  

3  Actor A 
recei ves  
power 
profi l es .  

 CEM  
agg regates  a  
power profi l e  
from  each  SD  
and  sends  a  
power profi l e  
of a  
consumer. to  
Actor A.  

 CEM  Actor A Power profi l es   

 

Scenario  

Scenario  Name:  No.  3  Aggregate  profi les  and  review prices  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

In forma-
tion  

Produ-
cer 

(Actor)  

I n forma-
tion  

Receiver 
(Actor)  

I n formation   Requ i re
ments,  
R-ID   Exchanged  

1  Actor A 
agg regate
s  power 
profi l es  
and  
reviews  
pri ces.  

 Actor A 
agg regates  a  
power profi l e  
from  each  
consumer.  

Actor A fi xes  
pri ces  again  
wi th  reference  
to  a  d i fference  
between  an  
agg regated  
profi l e  and  a  
target  profi l e  
of Actor A.  

Actor A 
reviews  pri ces.  

     

 

Scenario  

Scenario  Name:  No.  4  Loop 5  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

I n forma-
tion  

Produce
r (Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re
ments,  
R-ID   Exchanged  

1  Actor A 
and  CEM  
exchange  
i n formation  

 Actor A and  
CEM  
exchange  
pri ce  
i n formation  
and  a  power 
profi l e  several  
times  un ti l  an  
agg regated  
profi l e  gets  
cl oser to  a  
target profi l e  
of Actor A.  

   Pri ce  
i n formation  

Power profi l e  

 

 

___________ 

5  D i fference  wi th  other use  cases.  
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Scenario  

Scenario  Name:  No.5  F inal  price  i n formation  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

In forma-
tion  

Produce
r (Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re
ments,  
R-ID   Exchanged  

1  CEM  
recei ves  
fi nal  pri ce  
i n formation  

 Actor A sends  
pri ce  
i n formation  to  
CEM.  

 Actor A CEM  F inal  pri ce  
i n formation  

 

2  Smart  
device  
recei ves  
fi nal  pri ce  
i n formation  

( I n  the  
case  of 
p l ann ing  a  
power 
profi l e  at  
CEM,  i t  
i sn ’ t  
necessary 
to  send  to  
smart  
devices)  

 CEM sends  
pri ce  
i n formation  to  
smart  devices.  

 CEM  smart  
device  

F i nal  pri ce  
i n formation  

 

 

A.3. 1 2.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  ( ID)   Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Price  i n formation  (M1 -1 )  Pri ces  for each  time  i n  a  period  (e. g .  

Hou rl y pri ces  i n  a  d ay) 6 

 

Power profi l e  (M1 -2)  Consumption  /  power ou tpu t  /  s torage  for 

each  time  i n  a  peri od 7 

 

 

A.3. 1 2.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
Requ i rements  

Category Description  

  

Requ i rement ID  Requ i rement Description  

  

 

A.3. 1 2.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

___________ 

6  D i fference  wi th  other Use  Cases.  

7  D i fference  wi th  other Use  Cases.  
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A.3. 1 2.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3. 1 3  H igh  l evel  use  case  (JWG2001 )  Cascaded  CEM  

A.3. 1 3. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  
Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG2001  Smart  Gri d / 

Customer 

“Bu i l d i ng  Energy Management (Model  2 ) "  

Energy saving ,   Demand -suppl y control  for i nd ivi dual  bu i l d i ngs  

 

Vers ion  management 

Version  management  

Version  No.  Date  Changes  Approval  status  

 

0. 1  24/02/201 4  I n i ti a l  Draft  Draft  

0 . 2  07/03/201 4  Added  Use  Case  I D  Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  Actor A and  CEM.  The  
CEM  has  the  priori ty i n formation  as  the  tri age  i n formation  defi ned  by the  user who  
manages  the  faci l i ti es.  

I n  th i s  case,  SG  CP  i s  l ocated  between  the  Actor A and  the  CEM.  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  the  Energy saving ,  Demand-suppl y control  for 
i nd i vi dual  bu i l d i ngs.   

For the  demand  reduction  requested  by the  Suppl i er,  the  Service  Provider (Actor A)  
saves  energy,  and  ad j usts  the  energy usage  p l an  based  on  these,  bel ow.  

– uses  of i nd i vi dual  smart  devices  

– physica l  posi ti ons  of i nd ivi dual  smart  devices   

– deg rees  of importance  a l l ocated  to  i nd ivi dual  d i stri bu ti on  l i ne  

– pri ori ti es  a l l ocated  to  i nd i vi dual  equ i pment  

– “consumption /generation  schedu les  “  and   

– “ trends  of consumption /consumption  resu l t”   

Related  business  
case(s)  

Th is  use  case  i s  one  of the  generic  use  cases  of the  demand  response  services  for 
the  bu i l d i ngs  us ing  i n  some u ti l i t i es,  BEMS(Bu i l d i ng  Energy Management System)  
agg regators,  domesti c  projects  i n  J apan .  

(Th i s  use  case  i s  i n dependent from  the  national  or reg i onal  market  d esign .  I t  shou ld  
be  agreed  on  the  62746-2use  case  &  requ i rement d i scussion . )  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

I n  advance,  the  bu i l d i ng  EMS  (CEM)  sends  the  estimated  amount  of cu rtai lment,  the  pri ori ti es  of smart  devices  
and  the  area  i n formation  of the  bu i l d i ng  to  the  Actor A.  So,  the  Actor A can  perform  the  optimum  suppression  
con trol .  

The  Actor A calcu lates  the  consumption  and  generation  of the  e l ectri ci ty i n  i n d ivi dual  bu i l d i ngs.  Then  Actor A 
execu tes  energy suppression  control  to  perform  l oad  reduction  effecti vely.  The  Actor A ad ju sts  the  energy usage  
p lan  based  on  above  energy suppress ion  control .  

Complete  description  

The  Actor A received  i n formati on  of the  degrees  of importance,  pri ori ti es  and  consumption /generati on  schedu les  
from  CEM.  

The  Actor A calcu lates  the  consumption  and  generation  of the  e l ectri ci ty i n  i n d ivi dual  bu i l d i ngs.   

When  suppress ion  power control  i s  needed ,  the  Actor A executes  energy suppress ion  control  to  perform  l oad  
reduction  effecti ve ly.  The  Actor A ad justs  the  energy usage  pl an  based  on  above  energy suppression  con trol .  

1 )  The  user pu ts  deg rees  of importance,  priori ti es  and  consumption /generation  schedu les  i n to  term inal  of the  
CM.   

2 )  (The  CEM  reg isters  these  to  Actor A.  

3)  The  Actor A creates  power profi l e  based  on  uses  of i nd i vi dual  smart  devices,  physical  posi ti ons  of i nd i vi dua l  
smart  devices,  consumption/generati on  schedu les  and  trends  of consumption /consumpti on  resu l t.  Each  
power profi l e  i ncl udes  an  operation  p l an  of smart  devices  and  i ncen ti ve.  

And  the  Actor A d i sp lays  power profi l e  wi th  i ncen ti ve  i n formation  to  the  CEM.  

I n  case  of the  emergency,  the  Actor A creates  power profi l e  for the  tri age  con trol  based  on  “deg rees  of 
importance”  and  “pri ori ti es”  on  the  above  process.  

4)  The  user selects  the  power profi l e  based  on  the  operation  p l an  of smart  devices  and  the  i ncenti ve.  

5)  (The  Actor A sends  the  request  of reduce  consumption  to  the  CEM  based  on  the  power profi l e.  

6)  Then  the  CEM  ad justs  the  power profi l e  based  on  suppression  the  request  of reduce  consumption .  

 

General  remarks  

General  remarks  

 

 

A.3. 1 3.2  Diagram  of use case  

Figu re  A. 22  shows  a  d iagram  of use  case.  
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Diagram(s)  of use case  

 

 
 

Figure A.22  – Sequence  d iagram   

A.3. 1 3.3  Techn ical  detai ls  

Actors  

Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor Li st  

Actor Type   
see  Actor Li st  

Actor Description   
see  Actor Li st  

Further i n formation  
speci fic  to  th i s  use  

case  

Actor A External  A company that  d el i vers  e l ectri ci ty to  end  use  
customers.  the  Energy Provi der,  the  Energy 
Services  Provider,  the  aggregator,  etc…  

 

Customer 
Energy Manager 
(CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim izing  
energy consumption  and  or production  based  
on  s i gnal s  rece ived  from  the  gri d ,  consumer’s  
setti ngs  and  contracts ,  and  devices  m in imum  
performance  s tandards.  The  Customer Energy 
Manager co l l ects  messages  sen t to  and  
recei ved  from  connected  devices;  especial l y 
the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  
l oad  and  generation  management commands  
and  then  forwards  these  to  the  connected  
devices.  I t  provides  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti p l e  
l oads/generation  resources  can  be  combined  
i n  the  CEM  to  be  mu tual l y con trol l ed .   

 

User I n ternal   

Role  Person  

Person  responsibl e  for the  main tenance  and  
operati on  of the  faci l i ty.  I n  the  Residentia l  
market,  th i s  i s  the  home  owner,  l and l ord ,  or 
bu i l d i ng  superin tendent.  

(Faci l i ty Manager)  
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Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor Li st  

Actor Type   
see  Actor Li st  

Actor Description   
see  Actor Li st  

Further i n formation  
speci fic  to  th i s  use  

case  

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  
generator or storage  device  (Local  s torage  
devices  i ncl ude  d i rect  and  functional  
e l ectri ci ty storages  such  as  e l ectrochem ical  
batteries,  heat  pumps  and  m icro  CHP  such  as  
fuel  ce l l s  wi th  heat  buffers,  a i r cond i ti on ing  
and  cool i ng  devices  wi th  thermal  i nerti a,  
etc… ).  The  smart  device  can  receive  data  
d i rectl y from  the  gri d ,  though  an  i n terface  wi th  
the  CEM  and  can  react  to  commands  and  
s i gnal s  from  the  g ri d  i n  an  i n te l l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of 
the  SG-CG,  i t  must  be  seen  as  an  external  
actor 

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use Case condi tions  

Actor/System/Information/  

contract  

Triggering  event  Pre-condi tions  Assumption  

Actor A 
Request reduce  
consumption  

 When  reduce  consumption  i s  
needed  

 

References  

References  

No.  References  type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Example  use  
cases  to  the  
reduce  con trol  i n  
Model  2  

WGSP21 20:  
D i rect  l oad  /  
generation  
management  

    

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  Model  3  

Level  of depth  

H igh  l evel   use  case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generi c  (Th is  use  case  i s  i ndependent from  the  national  or reg ional  market  desi gn .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  Requ i rement  d i scussion . )  

Viewpoint 

Techn ical  
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Classi fi cation  i n formation  

Further keywords   for classi fication  

Demand  s i de  management,  d i rect  l oad  control ,  Smart  Gri d ,  Bu i l d i ng  Energy Management  

 

A.3. 1 3.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

1  “Bu i l d i ng  Energy 

Management（Mo

del  2） ”Energy 

saving ,   Demand -
suppl y control  for 
i nd i vi dual  
bu i l d i ngs  

Actor A Request  of reduce  
consumption  

Commun ication  
connection  between  a l l  
actors  i s  establ i shed  

The  user confi gured  
the  CEM  and /or the  
parti ci pati ng  smart  
devices.  The  user set  
the  priori ti es  of smart  
devices  to  the  CEM.  

I n formation  on  total  
consumption  or 
consumption  per d evice  
i s  noti fi ed  to  the  CEM  

The  power profi l e  
i s  negoti ated  
between  Actor A 
and  CEM.  

The  smart  
devices  are  
con trol l ed  by the  
CEM  based  on  
the  negoti ated  
power profi l e .  

 

Steps  – Scenarios  

Scenario  

Scenario  name:  “Bu i ld ing  Energy Management（Model  2） ”  

Energy saving ,   Demand-supply control  for i nd ividual  bu i ld ings  

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1  Set deg rees  
of 
importance,  
pri ori ti es  to  
the  CEM  

  

 

The  User 
sets  the  
deg rees  of 
importance,  
pri ori ti es  to  
the  CEM.  

F iel d / 
Bu i l d i ng  

User CEM  deg rees  of 
importance,  
pri ori ti es   for 
i nd i vi dual  
smart  
devices   

 

2  Set  
estimated  
power 
profi l e  to  
the  CEM  

  

 

The  User 
sets  the  
estimated  
power profi l e  
to  the  CEM.  

F iel d / 
Bu i l d i ng  

User CEM  estimated  
power 
profi l e  

 

3  Set  deg rees  
of 
importance,  
pri ori ti es  to  
the  Actor A 

  

 

The  CEM  
sets  the  
deg rees  of 
importance,  
pri ori ti es  to  
the  Actor A.  

F iel d / 
Bu i l d i ng  

CEM  Actor A deg rees  of 
importance,  
pri ori ti es   for 
i nd i vi dual  
smart  
devices   

 

4  Set  
estimated  
power 
profi l e  to  
the  Actor A 

  

 

The  CEM  
sets  the  
estimated  
power profi l e  
to  the  Actor 
A.  

F iel d / 
Bu i l d i ng  

CEM  Actor A estimated  
power 
profi l e  
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Scenario  

Scenario  name:  “Bu i ld ing  Energy Management（Model  2） ”  

Energy saving ,   Demand-supply control  for i nd ividual  bu i ld ings  

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

5  Create  
power 
profi l e  

 

 

 Actor A 
creates  
power profi l e  
i n  
considerati o
n  of degrees  
of 
importance,  
pri ori ti es  
and  
estimated  
power 
profi l e .  

F iel d  --  --  --   

6  Send  power 
profi l e  to  
the  CEM  

 Actor A 
sends  power 
profi l e  wi th  a  
i ncen ti ve  
i n formation .  

F iel d / 
Bu i l d i ng  

Actor A CEM  power 
profi l e  wi th  a  
i ncenti ve  
i n formation  

 

7  Detect  the  
need  for 
reduce  
consump-
tion  

 Actor A 
detects  the  
need  for 
reduce  
consumption  

F iel d  --  --  --   

8  Noti fy the  
emergency 
power 
profi l es  

 Actor A 
sends  the  
Emergency 
power 
profi l es  for 
the  tri age  
con trol  
based  on  
“degrees  of 
importance”  
and  
“priori ti es”  to  
the  CEM.  

F iel d / 
Bu i l d i ng  

Actor A CEM  Emergency 
power 
profi l es  for 
the  tri age  
con trol  
based  on  
“degrees  of 
importance”  
and  
“pri ori ti es”   

 

9  Noti fy the  
emergency 
power 
profi l es  

 CEM  sends  
the  
emergency 
power 
profi l es  for 
the  tri age  
con trol  
based  on  
“degrees  of 
importance”  
and  
“priori ti es”  to  
User.  

Bu i l d i ng  CEM  User Emergency 
power 
profi l es  for 
the  tri age  
con trol  
based  on  
“degrees  of 
importance”  
and  
“priori ti es”   

 

 

1 0  Selects  the  
emergency 
power 
profi l es  

 User sends  
the  sel ected  
emergency 
power profi l e  
to  the  CEM.  

Bu i l d i ng  User  CEM  Selected  
emergency 
power 
profi l e  

 

1 1  Selects  the  
emergency 
power 
profi l es  

 CEM  sends  
the  sel ected  
emergency 
power profi l e  
to  the  Actor 
A.  

F iel d / 
Bu i l d i ng  

CEM  Actor A Selected  
emergency 
power 
profi l e  
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Scenario  

Scenario  name:  “Bu i ld ing  Energy Management（Model  2） ”  

Energy saving ,   Demand-supply control  for i nd ividual  bu i ld ings  

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1 2  Request  of 
reduce  
consump-
tion   

 Actor A 
sends  the  
request  of 
reduce  
consumption  
to  the  CEM.  

F iel d / 
Bu i l d i ng  

Actor A CEM  Request of 
reduce  
consumption   

 

1 3  Load  
con trol  

 CEM  
con trol s  to  
the  
equ i pment.  

Bu i l d i ng   CEM  Smart  
devices  

Smart  
device  
con trol  
s i gnal  

 

1 4  Report   Smart  
devices  
reports  
suppression  
performance  

Bu i l d i ng  Smart  
devices  

 

CEM  Energy 
suppression  
performance  
report   

 

1 5  Report   CEM  reports  
suppress ion  
performance  

F iel d / 
Bu i l d i ng  

CEM   Actor A Energy 
suppress ion  
performance  
report   

 

 

A.3. 1 3.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
(ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Priori ty i n formation  

(M2-1 )  

Priori ty i n formation  (degrees  of importance,  
pri ori ti es)  of the  each  smart  devices(l oads)  i n  
the  customer bu i l d i ng  for tri age  control .  

 

Estimated  Power 
Profi l e  (M2-2)  

I nd ivi dual  smart  device  consumption / 

Generati on  i n formation  estimated  by the  
user.  

 

Power Profi l e   (M2-3)  Power profi l e  i ncl udes  i ncenti ve  and  re-
created  p l ans  of consumption  schedu l es,  
generation  schedu l es  of the  customer’s  
bu i l d i ng .  

 

Request of reduce  
consumption   (M2-4)  

Emergency Noti fi cation  i ncl udes  the  request  
i n formation  to  reduce  the  power consumption  
i n  the  customer bu i l d i ng .  

 

Emergency Power 
Profi l e  for the  tri age  
control  (M2-5)  

Ad justed  Power Profi l e  for the  tri age  control  
i ncl udes  the  re-calcu lated  power 
consumption /con trol  p l an  based  on  the  tri age  
con trol  wi th  i ncenti ve  i n formati on   

 

Selected  Power Profi l e  
(M2-6)  

Response  to  the  Emergency Power Profi l e  
for the  tri age  control ,  i ncl ud i ng  the  power 
profi l e  selected  by user.  

 

Request of reduce  
consumption   (M2-7)  

Request  of reduce  consumption  i s  the  
suppress ion  s i gnal  wh ich  i s  the  request 
i n formation  to  s tart  suppression  con trol  of 
smart  devices  i n  the  bu i l d i ng  based  on  the  
Selected  Power Profi l e .  

 

Con trol  (M2-8)  Th i s  s i gnal  i s  the  con trol  s i gnal  for the  smart  
devices  i n  the  bu i l d i ng .  
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I n formation  exchanged  

Name of i n formation  
(ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Energy suppression  
performance  report   

(M2-9)  

Report  of energy suppression  performance.   

 

A.3. 1 3.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category Description  

  

Requ i rement ID  Requ i rement Description  

  

 

A.3. 1 3.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3. 1 4 H igh  l evel  use  case  (JWG2002)  District  Energy Management  

A.3. 1 4. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  
Domain(s)/  
Zone(s)  

Name of u se  case  

JWG2002  Smart  Gri d / 

Customer 

“Energy Management  of Groups  of Bu i l d i ng  i n  the  Di stri ct（Model  3） ”  

Energy saving ,   Demand -suppl y con trol  for g roup  of bu i l d i ngs  

 

Vers ion  management 

Version  management  

Version  No.  Date  Changes  Approval  status  

 

0. 1  21 /02/ 
201 4  

I n i ti a l  Draft  Draft  

0 . 2  07/03/ 
201 4  

Added  Use  Case  I D  Draft  

 
  

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 1 55  – 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  D i stri ct  Service  
Provider EMS  (D-SPEM) and  the  Groups  of Bu i l d i ng  EMS  (G-CEM).  The  Groups  of 
Bu i l d i ng  EMS  (G-CEM) has  the  g roup  i n formation  (e. g .  town  b lock)  i n  the  d i stri ct  wi th  
gather energy i n formation  of each  bu i l d i ngs  defi ned  by the  faci l i ty manager.   

I n  th i s  case,  SG  CP  i s  l ocated  between  the  D i stri ct  Service  Provi der EMS  (D-SPEM)  
and  the  Groups  of Bu i l d i ng  EMS  (G-CEM).  

 

EMS:  Energy Management  System  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  the  Energy saving ,  Demand-suppl y con trol  for 
g roups  of bu i l d i ngs.   

For the  demand  reduction  request by the  Energy Suppl i er,  the  D i stri ct  Service  
Provider EMS  (D-SPEM) saves  energy,  and  ad j usts  “demands  of the  d i stri ct”  based  
on  these,  bel ow.  

– Uses  of i nd i vi dua l  equ ipment  

– D i stri ct  Service  Provi der EMS  (D-SPEM)  creates  “proposal  for  
ad j ustment p l ans”   based  on  the  pri ori ty,  the  power usage  p lan  and  the   
consumption  of bu i l d i ngs  and  equ ipment.  

– “consumption /generation  schedu les  “and  " trends  of consumption/consumption  
resu l t”   

– Calcu l ates  the  demand  curtai lment abi l i ty of the  d i stri ct.  

Energy usage  optim izati on  – such  as  demand  suppression ,  energy savi ng ,  em iss ion  
reduction ,  renewabl e  energy u sage  promotion  – can  be  ach ieved  by energy 
management  of g roup  of bu i l d i ngs  (town  bl ock).   

So  user benefi ts  are  obtai ned  as  fol l ows:   

– Scalabi l i ty:  The  amount  of ad j ustable  energy consumption  can  be    

I ncreases  because  of a  total  amount of energy consumption  i ncreases.   

– D ivers i ty:  Mutual l y complementary energy operati on  i s  atta i ned  by many 

Kinds  of d i stri bu ted  energy resources  and  l oads.  I t  i s  easy to  take  energy  

balance.  

Related  business  
case(s)  

Th is  use  case  i s  one  of the  generic  Use  Cases  of the  demand  response  services  for 
the  bu i l d i ngs  us ing  i n  some u ti l i t i es,  BEMS(Bu i l d i ng  Energy Management  System)  
agg regators,  domesti c  projects  i n  J apan .  

(Th i s  use  case  i s  i n dependent from  the  national  or reg i onal  market d esign .  I t  shou ld  
be  agreed  on  the  62746-2use  case  &  requ i rement d i scussion . )  

 
  

IEC 

Distri ct  Service  Provi der EMS  (D-SPEM)  
 
 
 
 
Groups  of Bu i l d i ng  EMS  (G -CEM)  
 
 
Bu i l d i ng  EMS  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  energy suppl i er cal cu lates  the  consumption  and  generati on  of the  e l ectri ci ty i n  a  d i stri ct  wi th  gathering  each  
bu i l d i ng  energy i n formation .  Then  energy suppl i er executes  energy suppression  con trol  to  perform  l oad  
reduction  effecti ve ly.  The  d i stri ct  service  provider EMS  (D-SPEM)  ad justs  the  energy usage  plan  based  on  
above  energy suppression  con trol .  

Complete  description  

The  d i stri ct  service  provi der (D-SEPM) recei ves  priori ty and  power usage  pl an  of the  bu i l d i ng ,  then  creates  
power usage  p lan  and  equ ipment operation  pl an  for g roup  of the  bu i l d i ng .  The  energy suppl i er cal cu l ates  the  
consumption  and  generati on  of the  e l ectri ci ty i n  a  d i s tri ct.  Then  energy suppl i er executes  energy suppress ion  
con trol  to  perform  l oad  reducti on  effecti vel y.  The  d i stri ct  service  provi der (D-SPEM)  ad justs  the  energy usage  
p lan  based  on  above  energy suppression  control .  

1 )  The  faci l i ty manager i npu ts  the  priori ty and  the  power usage  p lan  of the  bu i l d i ng  i n to  the  Bu i l d i ng  EMS.  

G-CEM  aggregates  these  i n formation  and  add  bu i l d i ng  i n formation  (e. g .  apartment house,   commercia l  bu i l d i ng ,  
publ i c  faci l i t i es ,  factory,  . . ) .  

Then ,  the  G-CEM  reg isters  these  to  the  D -SPEM  and  Energy Suppl i er.  

2 )  The  D-SPEM  creates  the  “power usage  pl an ”  and  the  “equ ipment  operati on  pl an ”  for the  Town  B l ock (a  
g roup  of bu i l d i ngs  based  on  a  con tract).  G -CEM  decomposes  these  i n formation  for each  bu i l d i ng  and  then  
reg i sters  these  to  h i s  Bu i l d i ng  EMS.  

3)  When  a  suppression  control  of power i s  needed ,  the  suppl i er cal cu l ates  the  demand  curta i lment abi l i ty of 
the  d i stri ct.  Then  the  Suppl i er creates  a  new power usage  pl an  of the  d i stri ct.  Next,  the  suppl i er sends  i t  to  
the  D -SPEM.  

After the  D -SPEM  recei ves  i t,  he  creates  “proposal  for ad j ustment p l ans”  based  on  the  pri ori ty,  the  power usage  
p lan  and  the  consumption  of bu i l d i ngs  and  equ ipment.  Each  of these  proposals  i ncl udes  an  “equ ipment  
operati on  pl an ”  and  an  i ncenti ve.  Then  the  D-SPEM  sends  these  proposals  to  G -CEM.  Then  G-CEM  
decomposes  them  for each  bu i l d i ng  and  sends  them  to  Bu i l d i ng  EMS.  

4)  The  Faci l i ty manager checks  these  proposal s  at  the  Bu i l d i ng  EMS  term inal  i n  the  Customer’ s  bu i l d i ng .  Then  
the  Faci l i ty manager selects  one  of these  proposals  based  on  the  “equ i pment  operati on  p l an”  and  i ncenti ve.   

The  Bu i l d i ng  EMS  sends  the  selected  proposal  to  G-CEM.  G -CEM  agg regates  these  proposals  and  sends  to  D -
SPEM.  

5)  After the  D-SPEM  receives  the  proposal  selected  by the  Customer,  the  D -SPEM  sends  s i gnal s  accord i ng  to  
the  proposal .  

6)  The  Bu i l d i ng  EMS  ad justs  the  power usage  p lan  based  on  s i gnal s  received ,  and  con trol  equ i pments .  

7)  The  Equ ipment  reports  energy suppression  performance  to  Bu i l d i ng  EMS,  G -CEM,  D-SPEM  and  Energy 
Suppl i er.   

 

General  remarks  

General  remarks  

 

 

A.3. 1 4.2  Diagram  of use case  

Figu re  A. 23  shows  a  d iagram  of use  case.  
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Diagram(s)  of use  case  

 
 

 
 
 

Figure A.23  – Sequence  d iagram   

A.3. 1 4.3  Techn ical  detai ls  

Actors  

Actors  

Grouping  Group  description  

  

Actor name  
See  Actor 

l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  
use  case  

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  
the  system  functions  and  components  i n  the  
home/bu i l d i ng  or home/bu i l d i ng  au tomation  network 
th rough  the  energy management commun ication  
channel . .  Examples  of such  market rol es  are  the  
Energy Provider,  the  Energy Services  Provider,  the  
agg regator,  etc…  

I n  add i ti on  i n  th i s  use  case  Actor A consists  of Energy 
Suppl i er and  D i strict  Service  Provider EMS  (D-SPEM).  

Energy Suppl i er i s  a  company that  de l i vers  e l ectri ci ty to  
end  use  customers.  

D-SPEM  manages  energy savi ng  and  demand-suppl y 
for the  Groups  of Bu i l d i ngs  (e. g .  town  b lock)  i n  the  
d i s tri ct.  

 

IEC 
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Actors  

Grouping  Group  description  

  

Actor name  
See  Actor 

l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  
use  case  

CEM  I n ternal  The  CEM  i s  a  l og ical  function  optim is i ng  energy 
consumption  and  or production  based  on  s i gnal s  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sen t to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  
be  mentioned .  I t  can  hand l e  general  or ded icated  l oad  
and  generation  management commands  and  then  
forwards  these  to  the  connected  devices.  I t  provi des  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  Note  
that  mu l ti p l e  l oads/generati on  resources  can  be  
combined  i n  the  CEM  to  be  mu tual l y control l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  ca l l ed  a  Customer Energy 
Management System  or CEMS .  

I n  add i ti on  i n  th i s  use  case  CEM  consists  of Group  of 
Bu i l d i ngs  EMS  (G -CEM) and  Bu i l d i ng  EMS.  

G-CEM  manages  energy saving  and  demand -suppl y for 
the  Group  of Bu i l d ings.   

Bu i l d i ng  EMS  i s  a  system  used  to  mon i tor and  con trol  
the  energy consum ing  devices  i n  a  bu i l d i ng .  

 

User 

 

I n ternal  
Role  Person  

Faci l i ty manager respons ib le  for the  main tenance  and  
operati on  of the  faci l i ty.  I n  the  Residentia l  market,  th i s  
i s  the  home  owner,  l and lord ,  or bu i l d i ng  superin tendent.  

 

Smart  device  

 

External  A smart  devi ce  may be  an  l oad ,  generator or s torage  
device/equipment (Local storage devices include direct 
and functional electricity storages such as 
electrochemical batteries,  heat pumps and micro CHP 
such as fuel cells with heat buffers,  air conditioning and 
cooling devices with  thermal inertia,  etc. ) .  The  smart  
device  can  recei ve  data  d i rectl y from  the  g ri d ,  though  
an  i n terface  wi th  the  CEM  and  can  react  to  commands  
and  s i gnal s  from  the  gri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-
CG,  i t  must be  seen  as  an  externa l  actor.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Information/  
contract  

Triggering  even t  Pre-condi tions  Assumption  

Actor A (Energy Suppl i er)  
Request  of 
Suppression  
power contro l  

  

 

References  

References  

No.  References  Type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  
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Further I n formation  on  the  use  case  for cl ass i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  Model  2 ,  Model  4  

Level  of depth  

H igh  l evel   use  case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generi c  (Th is  use  case  i s  i ndependent from  the  national  or reg ional  market  des ign .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  requ i rement  d i scuss ion . )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Demand  s i de  management,  Smart  Gri d ,  Bu i l d i ng  Energy Management.  D i stri ct  

 

A.3. 1 4.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  event  Pre-condi tion  Post-
condi tion  

 “Group  of 
Bu i l d i ngs  i n  the  

D i stri ct（Model  

3） ”  

Energy saving ,   
Demand -  suppl y 
ad justment for the  
d i stri ct  

Actor A (Energy 
Suppl i er)  

Request  of Suppress ion  
power control  

  

 

Steps  – Scenarios  
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Scenario  

Scenario  
name:  

Energy saving ,   Demand-supply ad justment for the  d i strict  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ activi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

exchan-
ged  

Requ i re-
ments,  
R-ID   

1    Faci l i ty manager 
i npu ts  the  pri ori ty 
and  the  power 
usage  p lan  of the  
bu i l d i ng  i n to  the  
Bu i l d i ng  EMS.   

 

G -CEM  agg regates  
these  i n formation  
and  add  bu i l d i ng  
i n formation  (e. g .  
apartment house,   
commercia l  bu i l d i ng ,  
publ i c  faci l i ty,  
factory,  . . ) .  

Then ,  the  G-CEM  
reg isters  these  to  
the  D-SPEM  and  
Energy  Suppl i er.  

 

 User 

(Faci l i ty 
Manager)  

 

CEM  

(Bu i l d i ng  
EMS,   

Group  of 
Bu i l d i ngs  
EMS  (G-
CEM))  

CEM  

(Bu i l d i ng  
EMS)  

 

Actor A 

(D istri ct  
Service  
Provider 
EMS  (D-
SPEM),    

Energy  
Suppl i er)  

 

 

Aggregat
ed  
Pri ori ty 
i n formati
on  (M3-
1 )  

 

Aggregat
ed  
Power 
usage  
p lan  of 
the  
bu i l d i ng  
(M3-2)  

 

Aggregat
ed  
Bu i l d i ng  
i n formati
on  

(M3-3)  

 

2    The  D-SPEM  
creates  the  “power 
usage  p lan ”  and  the  
“equ ipment  
operati on  p l an ”  for 
the  Town  B lock (a  
g roup  of bu i l d i ngs  
based  on  a  
contract).   

 

G -CEM  decompose  
these  i n formation  for 
each  bu i l d i ng  and  
then  reg i sters  these  

to  h i s  Bu i l d i ng  EMS .  

 Actor A 

(D istri ct  
Service  
Provider 
EMS  (D-
SPEM))    

 

CEM  

(Group  of 
Bu i l d i ngs  
EMS  (G -
CEM),  

Bu i l d i ng  
EMS  (CEM))  

Power 
usage 
plan  for 
the Group 
of 
Bui ldings 
(M3-4)  
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Scenario  

Scenario  
name:  

Energy saving ,   Demand-supply ad justment for the  d i strict  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ activi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

exchan-
ged  

Requ i re-
ments,  
R-ID   

3  When  
a  sup-
pres-
s ion  
con t-
rol  of 
power 
i s  
needed  

 The  energy suppl i er 
cal cu lates  the  
demand  curtai lment  
abi l i ty of the  d i stri ct.  
Then  the  energy 
suppl i er creates  a  
new power usage  
plan  of the  d i s tri ct.  
Next,  the  energy 
suppl i er sends  i t  to  
the  D-SPEM  
Provider.  

 

After the  D-SPEM  
recei ves  i t,  he  
creates  “proposal  
for ad j ustment 
p l ans” . .  Then  the  D-
SPEM  sends  these  
proposals  to  G -
CEM.   

 

Then  G-CEM  
decomposes  them  
for each  bu i l d i ng  
and  sends  them  to  
Bu i l d i ng  EMS  and  
Faci l i ty manager.  

 Actor A 

(Energy  
Suppl i er,  

D i stri ct  
Service  
Provider 
EMS  (D-
SPEM))  

CEM  

(Group  of 
Bu i l d i ngs  
EMS  (G-
CEM),  

Bu i l d i ng  
EMS)  

 

User 

(Faci l i ty 
manager)  

Proposals 
for 
adjustme
nt plan 
(M3-7)  

 

4    The  Faci l i ty 
manager checks  
these  proposals  at  
the  Bu i l d i ng  EMS  
term inal  i n  the  
Customer’s  bu i l d i ng .  
Then  the  Faci l i ty 
manager se lects  
one  of these  
proposals  based  on  
the  “equ i pment 
operati on  p l an ”  and  
i ncen ti ve.   

The  Bu i l d i ng  EMS  
sends  the  sel ected  
proposal  to  G-CEM.  

 G -CEM  aggregates  
these  proposals  and  
sends  to  D-SPEM.  

 

 User 

(Faci l i ty 
manager)  

,  

 

CEM  

(Bu i l d i ng  
EMS,  

Group  of 
Bu i l d i ngs  
EMS  (G -
CEM))  

 

Actor A 

(Distri ct  
Service  
Provider 
EMS  (D-
SPEM))    

 

 

Aggrega-
ted  
Selected  
proposal   

(M3-8)  

 

5    After the  D-SPEM  
recei ves  the  
proposal  se l ected  
by the  Customer,  
the  D-SPEM  sends  
suppress ion  s i gnal s  
for g roups  of 
bu i l d i ng  accord ing  
to  the  proposal .  

 Actor A 

(D istri ct  
Service  
Provider 
EMS  (D-
SPEM))  

CEM  

(Group  of 
Bu i l d i ngs  
EMS  (G-
CEM),  

Bu i l d i ng  
EMS)  

 

Suppres
s ion  
s i gnal  for 
g roup  of 
bu i l d i ng  
(M3-9)  
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Scenario  

Scenario  
name:  

Energy saving ,   Demand-supply ad justment for the  d i strict  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ activi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

exchan-
ged  

Requ i re-
ments,  
R-ID   

6    The  Bu i l d i ng  EMS  
ad justs  the  power 
usage  p lan  based  
on  suppress ion  
s i gnal s  recei ved .  

Then  Bu i l d i ng  EMS  
sends  Equ i pment  
operati on  schedu le  
and /or control  to  the  
equ i pment 

 CEM  

(Bu i l d i ng  
EMS)  

 

Smart  
device  

(Equ i pment)  

 

Equ ip-
ment 
opera-
ti on  
schedu l e   

(M3-1 0)  

 

7    The  Equ ipment  
reports  the  energy 
suppression  
performance  

 Smart  
device  

(Equ i p-
ment)  

CEM,  

 (Bu i l d i ng  
EMS,  

Group  of 
Bu i l d i ngs  
EMS  (G -
CEM)  

 

Actor A 

(Distri ct  
Service  
Provider 
EMS  (D-
SPEM),    

Energy  
Suppl i er) .  

 

Aggregat
ed  report   

(M3-1 1 )  

 

 

A.3. 1 4.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of I n formation  exchanged  Requ i rements  for 
i n formation  data   

Aggregated  Pri ori ty 
i n formation  (M3-1 )  

 

Aggregated  Pri ori ty i n formation  for the  g roup  of 
bu i l d i ng .  

Priori ty i n formation  i s  a  power suppl y priori ty l evel  for 
each  equ i pment  i n  a  bu i l d i ng  (e. g .  l i g h ti ng ,  offi ce  
equ i pment,  a i r cond i ti oner,  . .  ) .  Priori ty l evel  may be  
categori zed  such  as  Cri ti ca l ,  Curtai l abl e,  and  so  on .  

 

Aggregated  Power 
usage  p lan  of the  
bu i l d i ng  (M3-2)  

Time  seri es  of power consumption  pl an  i n  the  fu ture  
(e. g .  d ay ahead ,  week ahead ,  . .  )  for the  group  of 
bu i l d i ng  by aggregati ng  each  bu i l d i ng  declaration .  

 

Aggregated  Bu i l d i ng  
i n formation  (M3-3)  

 

Aggregated  Bu i l d i ng  i n formation  for the  group  of 
bu i l d i ng .   

Bu i l d i ng  i n formation  i ncl udes  bu i l d i ng  category and  
characteri sti c  such  as  apartment  house,  s tore,  publ i c  
faci l i ti es,  and  so  on .  

 

Power usage plan  for the 
Group of Bui ldings (M3-
4) 

Time  series  of power consumption  pl an  i n  the  fu tu re  
(e. g .  d ay ahead ,  week ahead ,  . .  )  for the  group  of 
bu i l d i ng  g i ven  by Actor A (D istri ct  service  provider EMS  
(D-SPEM)).  Power usage  p lan  i ncl udes  equ ipment 
operati on  schedu le  (e. g .  on /off,  set-poi n t,  . .  )   
correspondence  wi th  each  power consumption  pl an .  
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I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of I n formation  exchanged  Requ i rements  for 
i n formation  data   

Demand curtailment 
abi l i ty of the District (M3-
5) 

Power consumption  cu rta i lmen t  marg in  for the  d i s tri ct.  [Not Appl icable,  Information 
within  Actor A at Step No.3]  

Power usage plan  of the 
district (M3-6) 

Time  series  of power consumption  pl an  i n  the  fu tu re  
(e. g .  d ay ahead ,  a  week ahead ,  . .  )  for the  d i stri ct.  

[Not Appl icable,  Information 
within  Actor A at Step No.3]   

Proposals for adjustment 
plan (M3-7) 

 

Proposals for adjustment plan  are created based on priority,  
power usage plan and consumption  of bui ldings and 
equipments.  These proposals include equipment operation 
plan and incentive.  

 

Aggregated  Sel ected  
proposal  (M3-8)  

Aggregated  sel ected  proposal  for g roup  of bu i l d i ng .  

Selected  proposal  i s  faci l i ty manager’ s  selecti on  of 
proposals  for each  bu i l d i ng  offered  by CEM.   

 

Suppression  s i gnal s  
for Groups  of Bu i l d i ng  
(M3-9)  

Power consumption  requ i rement  to  the  g roup  of bu i l d i ng  
g i ven  by Actor A (Distri ct  servi ce  provi der EMS  (D-
SPEM)).  

 

Equ ipment  operation  
schedu l e  (M3-1 0)  

Equ ipment operation  schedu le  for each  equ ipment  i n  a  
bu i l d i ng  accord ing  wi th  Actor A’ s  Suppress ion  s i gnal s  
for g roup  of bu i l d i ng .  

 

Aggregated  report  
(M3-1 1 )  

Aggregated  energy suppression  performance  report  of 
g roup  of bu i l d i ng .  

 

 

A.3. 1 4.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category Description  

  

Requ i rement ID  Requ i rement Descri ption  

  

 

A.3. 1 4.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 4.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3. 1 5  H igh  l evel  use  case  (JWG201 0)  Information  exchange  on  d istributed  power 
systems with  RES  

A.3. 1 5. 1  Description  of the  use  case  

Name of use  case  
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Use case iden ti fi cation  

ID  Area /  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG201 0  DER,  Customer Prem ises  I n formation  exchange  on  d i stribu ted  power systems  wi th  RES  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

 

0. 1  1 8/02/201 4  I n i ti a l  Draft  Draft  

0 . 2  07/03/201 4  Added  Use  Case  I D  Draft  

0 . 3  1 6/1 2/201 4  Mod i fi ed  the  
objecti ve  and  the  
name of the  use  
case  that  i t  does  not  
overl ap  wi th  
JWG2041   

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  among  the  Di stri ct  Service  Provi der 
Energy Management System(D-SPEM),  the”Commun i ty Energy Suppl i er own i ng  
Renewabl e  sources(CES)  /  Commun i ty Energy savi ng  service  Provi der (CEP)”  
Energy Management  System  (C-EMS)  and  the  Bu i l d i ng  Energy Management System .  

I n  th i s  case,  SG  CP  i s  l ocated  among  the  D -SPEM,  the  C-EMS  and  the  Bu i l d i ng  
Energy Management  System .  

 

EMS:  Energy Management System  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  the  i n formation  exchange  between  bu i l d i ng  owners  
an  energy suppl i ers  on  reg i steri ng  for fl exibi l i ty.  

 

Related  business  
case(s)  

Th is  use  case  i s  one  of the  generic  use  cases  of the  demand  response  services  for 
the  bu i l d i ngs  us ing  i n  some u ti l i t i es,  BEMS  (Bu i l d i ng  Energy Management  System)  
agg regators,  domesti c  projects  i n  J apan .  

(Th i s  use  case  i s  i n dependent from  the  national  or reg i onal  market  d es ign .  I t  shou ld  
be  agreed  on  the  62746-2use  case  &  requ i rement d i scussion . )  

 

IEC 

D-SPEM  

C-EMS  

Bu i l d i ng-EMS  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  D istri ct  Service  Provider EMS  (D-SPEM)  calcu l ates  the  ratio  of energy contri bu ti on  to  the  d i stri ct  by 
Customers  own ing  Renewabl e  sources  of Power (REs).  Then  the  Di stri ct  Service  Provider EMS  (D-SPEM)  g i ves  
Customers  own ing  REs  an  i ncenti ve  based  on  thei r i nd ivi dual  energy contribu tion  to  the  d i stri ct.  

Complete  description  

1 )  The  CEM  (Bu i l d i ng  EMS,   C-EMS)  reg i sters  “ the  bu i l d i ng  i d  and  estimated  energy profi l e  wi th  respect to  

each  power cl assi fi cation 8 of smart  devices”  to  the  Actor A(Energy suppl i er&D-SPEM).  

2 )  The  Actor A (Energy suppl i er&D-SPEM) estimates  the  power produced  by REs  and   the  consumption  of 
Customers.  

3)  The  Actor A (Energy suppl i er&D-SPEM)  creates  the  p l an  for the  d i stri bu ti on  to   Customers.  

4)  The  Actor A (Energy suppl i er&D-SPEM)  sends  the  pl an  for the  d i stri bu tion .  

5)  The  CEM  (Bu i l d i ng  EMS,   C-EMS)  recei ves  confi rmation  from  h i s  term inal ,  and  sends  con trol  s i gnal s  to  the  
SmartDevice.  

6)  The  smart  device  sends  resu l ts  to  the  CEM(Bu i l d i ng  EMS,   C-EMS).  

7)  The  CEM  (Bu i l d i ng  EMS,   C-EMS]  sends  amount  of the  power produced  by REs  to  the  Actor A (Energy 
suppl i er&D-SPEM).  

8)  The  Actor A (Energy suppl i er&D-SPEM)  calcu l ate  i ncen ti ve.  

9)  The  Actor A (Energy suppl i er&D-SPEM)  sends  i ncen ti ve  i n formation  to  the  CEM  (Bu i l d i ng  EMS,   C-EMS).  

1 0)  The  CEM  (Bu i l d i ng  EMS,   C-EMS)  recei ves  confi rmation  from  h i s  term inal .  

General  remarks  

General  remarks  

 

 

A.3. 1 5.2  Diagram  of use case  

Figu re  A. 24  shows  a  d iagram  of use  case.  

___________ 

8  i . e.  RE,  non -RE,  Load .  
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Diagram(s)  of use case  

 
 

 

 
 

Figure A.24 – Sequence  d iagram   

A.3. 1 5.3  Techn ical  detai ls  

Actors  

Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  use  
case  

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  
wi th  the  system  functions  and  components  i n  the  
home/bu i l d i ng  or home/bu i l d i ng  au tomation  network 
th rough  the  energy management commun ication  
channel .  Examples  of such  market  rol es  are  the  
Energy Provider,  the  Energy Services  Provider,  the  
agg regator,  etc.  

I n  add i ti on  i n  th i s  use  case,  Actor A consists  of 
Energy Suppl i er and  D i stri ct  Service  Provi der EMS  
(D-SPEM).  

Energy Suppl i er i s  a  company that  de l i vers  e l ectri ci ty 
to  end  use  customers.  

D-SPEM  manages  energy savi ng  and  demand-
suppl y for Se l f-sustai n i ng  Di stri ct/Disaster Recovery.  

 

CES :  Community Energy Suppl ier owning  REs  (e. g .  B iomass  Business),    CEP :  Community Energy saving  service Provider

D-SPEM:  D istrict Service Provider EMS,    C-EMS:  CES/CEP EMS

Power classification :  i . e.  RE,  non-RE,  Load ,    RE  :  Renewab le source of  Energy (e. g .  So lar Photovo ltaic)

IEC 
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  use  
case  

CEM  I n ternal  The  CEM  i s  a  l og ical  fu nction  optim izing  energy 
consumption  and  or production  based  on  s i gnal s  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sen t to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  
to  be  mentioned .  I t  can  hand le  general  or ded icated  
l oad  and  generation  management  commands  and  
then  forwards  these  to  the  connected  devices.  I t  
provi des  vi ce  versa  i n formation  towards  the  “g ri d  /  
market” .  Note  that  mu l ti p l e  l oads/generati on  
resou rces  can  be  combined  i n  the  CEM  to  be  
mutual l y control l ed .   

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy 
Management System  or CEMS.  

I n  add i ti on  i n  th i s  use  case,  CEM  consists  of 
CES/CEP EMS(C-CEM)  and  Bu i l d i ng  EMS.  

C-CEM  manages  “ad justment  of energy production  &  
consumption  i n  normal  cond i ti ons”  and  “Energy 
accommodation  i n  d i saster cond i ti ons. ”  

Bu i l d i ng  EMS  i s  a  system  used  to  mon i tor and  
control  smart  devices.   

 

Smart device  External  A smart  device  may be  an  appl i ance,  generator or 
s torage  device  (Local  s torage  devices  i ncl ude  d i rect  
and  functional  e l ectri ci ty storages  such  as  
e l ectrochem ical  batteries,  heat  pumps  and  m icro  
CHP  such  as  fuel  cel l s  wi th  heat  buffers,  a i r 
cond i ti on ing  and  cool i ng  devices  wi th  thermal  i nerti a,  
etc… ).  The  smart  device  can  receive  data  d i rectl y 
from  the  gri d ,  though  an  i n terface  wi th  the  CEM  and  
can  react to  commands  and  s i gnal s  from  the  g ri d  i n  
an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  
SG-CG,  i t  must be  seen  as  an  external  actor 

I n  add i ti on  i n  th i s  use  case,  smart  device  consists  of 
“REs,  non -REs  and  l oad . ”  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Information/  
Contract  

Triggering  even t  Pre-condi tions  Assumption  

CEM  

Reg istration  of i n formati on  
regard ing  the  bu i l d i ng  and  the  
Commun i ty Energy Suppl i er 
own i ng  REs/Commun i ty Energy 
saving  service  Provider 
(CES/CEP)  
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References  

References  

No.  References  Type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

       

 

Further i n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  Model 2,  Model 3  

Level  of depth  

H igh  l evel   use  case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generi c  (Th is  use  case  i s  i ndependent from  the  national  or reg ional  market  des ign .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  requ i rement  d i scuss ion . )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Smart  Gri d ,  Sel f-sustai n i ng  Di s tri ct,  D i saster Recovery 

 

A.3. 1 5.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary 
actor 

Triggering  even t  Pre-condi tion  Post-condi tion  

1  Acceleration  of 
producing  power by 
REs  

CEM  reg istration  of i n formation  
regard ing  the  bu i l d i ng .  
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Steps  – Scenarios  

Scenario  

Scenario  
Name:  

No.  1  Acceleration  of producing  power by REs  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  of 
Process/ Activi ty 

Servi
ce  

I n forma-
tion  

Producer 
(Actor)  

I n formation  
Receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

Exchan-
ged  

1    The  CEM  
(Bu i l d i ng  EMS,   
C-EMS)  reg i sters  
“the  bu i l d i ng  i d  
and  estimated  
energy profi l e  
wi th  respect  to  
each  power 

cl assi fi cation 9 of 
smart  devices”  to  
the  Actor 
A(Energy 
suppl i er&D-
SPEM).  

 CEM(Bu i l -
d i ng  EMS,   
C-EMS)  

Actor 
A(Energy 
suppl i er&D-
SPEM)  

bu i l d i ng  i d  

 

estimated  
energy 
profi l e  wi th  
respect to  
each  
power 
cl assi fi cati

on 1 0 of 
smart  
devices  

 

2    The  Actor A 
(Energy 
suppl i er&D-
SPEM)  estimates  
the  power 
produced  by REs  
and   the  
consumption  of 
Customers.  

 Actor 
A(Energy 
suppl i er&D
-SPEM)  

   

3    The  Actor A 
(Energy 
suppl i er&D-
SPEM)  creates  
the  pl an  for the  
d i s tri bu tion  to   
Customers.  

 The  Actor 
A(Energy 
suppl i er&D
-SPEM)  

   

4    The  Actor A 
(Energy 
suppl i er&D-
SPEM)  sends  the  
pl an  for the  
d i s tri bu tion .  

 The  Actor 
A (Energy 
suppl i er&D
-SPEM)  

CEM   
(Bu i l d i ng  
EMS,  C-
EMS)  

pl an  for the  
d i stri bu tion  

 

5    The  CEM  
(Bu i l d i ng  EMS,   
C-EMS)  recei ves  
confi rmation  from  
h i s  term inal ,  and  
sends  con trol  
s i gnal s  to  the  
SmartDevice.  

 CEM  
(Bu i l d i ng  
EMS,   C-
EMS)  

SmartDevic
e  

con trol  
s i gnal s  

 

6    The  smart  device  
sends  resu l ts  to  
the  CEM(Bu i l d i ng  
EMS,   C-EMS).  

 SmartDevi -
ce  

CEM  
(Bu i l d i ng  
EMS,   C-
EMS)  

resu l ts   

___________ 

9 i . e.  RE,  non -RE,  Load .  

1 0 i . e.  RE,  non -RE,  Load .  
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Scenario  

Scenario  
Name:  

No.  1  Acceleration  of producing  power by REs  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  of 
Process/ Activi ty 

Servi
ce  

I n forma-
tion  

Producer 
(Actor)  

I n formation  
Receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

Exchan-
ged  

7    The  CEM  
(Bu i l d i ng  EMS,   
C-EMS]  sends  
amount  of the  
power produced  
by REs  to  the  
Actor A (Energy 
suppl i er&D-
SPEM).  

 CEM  
(Bu i l d i ng  
EMS,   C-
EMS)  

Actor A 
(Energy 
suppl i er&D-
SPEM)  

amount of 
the  power 
produced  
by REs  

 

8    The  Actor A 
(Energy 
suppl i er&D-
SPEM)  calcu l ate  
i ncen ti ve.  

 -  -    

9    The  Actor A 
(Energy 
suppl i er&D-
SPEM)  sends  
i ncen ti ve  
i n formation  to  the  
CEM  (Bu i l d i ng  
EMS,   C-EMS)  

 Actor A 
(Energy 
suppl i er&D
-SPEM)  

CEM  
(Bu i l d i ng  
EMS,   C-
EMS)  

I ncen ti ve  
i n formation  

 

1 0    The  CEM  
(Bu i l d i ng  EMS,   
C-EMS)  recei ves  
confi rmation  from  
h i s  term inal  

 -  -    

 

A.3. 1 5.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

bu i l d i ng  i d   (M4-1 -1 )  The  bu i l d i ng  i d  i s  i n formation  to  i den ti fy 
i nd ividual  bu i l d i ng .  

 

estimated  energy 
profi l e  wi th  respect to  
each  power 
cl assi fi cation 1 1  of 
smart  devices  (M4-1 -
2)  

The  estimated  energy profi l e  consists  of 
energy profi l e  wi th  respect  to  each  power 
cl assi fi cation  of smart  devices.  

 

p l an  for the  
d i s tri bu tion  (M4-1 -3)  

The  pl an  i s  p l ann ing  i n formation  to  d i stri bu te  
e l ectri cal  power to  Customers.  

 

control  s i gnal s  (M4-
1 -4)  

The  control  s i gnal s  consists  s i gnal s  for 
con trol  smart  devices.  

 

resu l ts(M4-1 -5)  The  resu l ts  i ncl udes  resu l ts  of control l i n g  
smart  device.  

 

amount  of the  power 
produced  by REs  

(M4-1 -6)  

The  amount  of power i s  created  by CEM  as  
resu l ts  of con trol l i ng  smart  device  that  
produce  power by REs.  

 

I ncenti ve  i n formation  

(M4-1 -7)  
The  i n formation  i s  cal cu l ated  by Actor 
A(Energy suppl i er&D-SPEM)  

 

___________ 

1 1  i . e.  RE,  non -RE,  Load .  
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A.3. 1 5.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  

 

Requ i rement description  

  

 

A.3. 1 5.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 5.8  Custom  in formation  (optional )  

Custom  Information  (optional )  

Key Value  Refers  to  Section  

   

   

 

A.3. 1 6  H igh  l evel  use  case  (JWG202x)  Peak Sh ift  Contribution  by Battery Aggregation  

A.3. 1 6. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  Domain(s)/  Zone(s)  Name of u se  case  

JWG202x Domains:  Distri bu ted  Energy 
Resou rces  (DER),  Customer 
Prem ises,  

Zones:  Station ,  F i e l d  

Peak Sh i ft  Contribu tion  by Battery Aggregation  (PSCBA)  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

 

0  09/08/ 
201 1  

Draft  for Revi ew (vers ion  1 )   

1  02/09/ 
201 1  

Reviewed  and  revi sed  (vers ion  2)   

3  01 /1 0/  
201 1  

Reviewed  and  revi sed  3   

4  04/1 0/  
201 1  

Reviewed  and  revi sed  4   
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Version  management  

Version  
No.  

Date  Changes  Approval  status  

 

5  05/1 0  
201 1  

Reviewed  and  revi sed  5   

6  06/1 0  
201 1  

Reviewed  and  revi sed  6   

0 . 80  1 2/02/ 
201 4  

Made I EC format vers i on  from  the  
document i n  EPRI  format 

 

0 . 85  1 7/02  
201 4  

Revised  wi th  I EC UC Team  
d i scussion  at  J an .  201 4  

 

0 . 90  21 /02/ 
201 4  

Reviewed  and  revi sed  Draft  for WG  
comments  

0 . 91  1 2/03  
201 4  

M inor mod i fi cati on  towards  JWG  
i ncl usion :  

– JWG  Use  Case  I Ds  

– Domains/Zones  selected  

 

 

Scope and  obj ectives  of use  case  

Scope and  Objecti ves  of use  case  

Scope  Peak Sh i ft  Con tribu tion  by Battery Aggregation  (PSCBA)   

Objecti ve(s)  PSCBA real i zes  peak sh i ft  du ri ng  peak hours  by making  a  Vi rtual  Battery from  
Stationary Batteri es  and  customer’s  Batteries.  Under a  con truct,  customer s i de  EMS  
may parti cipate  the  PSCBA servi ce  wi th  surplus  capaci ty of customer’s  batteries.  

Related  business  
case(s)  

PSCBA therefore  hel ps  to  improve  effi ciency of e l ectri c  power suppl y and  power 
suppl y stabi l i zati on .   

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  i n teractions  between  the  Grid  Operator,  Gri d  EMS,  Battery SCADA,  Stationary Batteri es  
and  customer s i de  EMS  du ri ng  Peak Sh i ft  Contribu tion  by Battery Aggregation  (PSCBA).  Battery SCADA 
con trol s  many Stati onary Batteries  as  a  Vi rtual  Battery.  Customer s i de  EMS   may parti cipate  PSCBA service  
under the  con trol  of Customer s i de  EMS.   

Complete  description  
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Narrati ve  of use  case  

1  Overview 

Many batteries  are  being  deployed  i n  the  smart  g ri d .  These  batteries  are  smal l  scale  and  d i stri bu ted .  These  
batteries  can  be  aggregated  and  con trol l ed  as  Vi rtual  Energy Storage  wh ich  can  be  used  for peak sh i fti ng  or 
l oad  l evel i ng .  The  control  technology comprises  a  G ri d  EMS,  Gri d  Operator,  and  commun icati ons  vi a  Battery 
SCADA.  A scenario  that  descri bes  con trol  functions  for Peak Sh i ft  Con tribu tion  by Battery Aggregation  i s  
i n troduced  i n  th i s  use  case.  

 “Peak Sh i ft  Con tri bu ti on  by Battery Aggregation ”  (PSCBA)  i s  the  function  for peak sh i fti ng  or l oad  l evel l i ng  by 
the  aggregated  batteri es.  PSCBA supports  a  Gri d  Operator to  make  the  p l an  for peak sh i fti ng .  I t  encapsu l ates  
S tationary Batteri es  to  con trol  and  customer’s  batteri es  to  commun icate  wi th  so  that  a  Gri d  Operator can  
conduct  the  pl an .  

The  i n teracti ons  descri bed  i n  th i s  scenari o  are  as  fol l ows:  

PSCBA calcu lates  the  total  su rplus  poten tia l  of a l l  batteries  deployed  i n  the  g ri d  and  d i splays  the  calcu lated  
resu l t  as  vi rtual  energy storage  to  the  Gri d  Operator.  The  Grid  Operator can  use  the  PSCBA to  check whether a  
peak sh i fti ng  p l an  can  be  real i zed  or not.  PSCBA calcu lates  the  tota l  surplus  potenti al  of S tationary Batteri es  
and  customer’s  batteri es  and  negoti ates  wi th  a  customer s i de  EMS,  such  as  HEMS  or BEMS,  abou t u ti l i zation  of 
i ts  battery su rplus  power.  Then ,  PSCBA evaluates  the  peak sh i fti ng  p l an  and  d i spl ays  the  resu l t  to  the  Gri d  
Operator.  

Where  there  i s  no  customer s i de  EMS  and  the  customer’s  battery i s  con tro l l ed  d i rectl y from  PSCBA,  the  
customer’s  battery assumes  the  rol es  of both  battery control  and  EMS  i n  th i s  use  case.  

Where  there  i s  no  customer s i de  EMS  and  the  customer’s  battery i s  con tro l l ed  d i rectl y from  PSCBA,  the  
customer’s  battery assumes  the  rol es  of both  battery control  and  EMS  i n  th i s  use  case.  

2  Narrati ve  Description  

2 . 1  Overview of Functions  

PSCBA i s  the  function  that  supports  peak sh i fti ng  or l oad  l eve l l i ng  p l ans  for Gri d  Operators .  PSCBA supports  
the  Gri d  Operator’ s  implementation  of these  pl ans  by commun icati ng  wi th  and  contro l l i n g  Stationary Batteries  
and  customers’  Stationary Batteri es.  

2.2  Functions  of PSCBA 

Function  of PSCBA comprises  e i gh t  sub  functions:  

1  Defau l t  P lans  Setti ng  for PSCBA 

2  D i splaying  Potential  for Defau l t  P lans  of PSCBA 

3  Maki ng  P lan  for PSCBA 

4  Execu tion  Noti fi cation  of the  P l an  for PSCBA 

5  Control  of the  S tationary Battery 

6  Operation  of the  Customer’s  battery 

7  Col l ecti ng  Orig i nal  Operati on  P lan  of Customer’s  Battery 

8  Mon i tori ng  of PSCBA 

JWG2021  – Defau l t  P lans  Settings  for PSCBA 

Defau l t  p l an  i s  the  typical  pattern  such  as  peak sh i ft  or reducti on  of power demand .  A Gri d  Operator can  set  
defau l t  p l ans  based  on  power system  l oad  characteri sti cs.  Defau l t  p l ans  are  represented  by a  pattern  of system  
l oad  i ncreased/decreased  va lue  (%)  depend i ng  on  the  t ime  as  shown  i n  F i g . 1 .  A Gri d  Operator can  add  or d elete  
defau l t  p l ans.  For example,  u pon  season  change,  a  new defau l t  p l an  wi th  regards  to  the  speci fi c  season  can  be  
made  and  no  changes  wou l d  be  requ i red  un ti l  the  next season .  

 

 
 

IEC 
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Narrati ve  of use  case  

JWG2022  – Displ aying  Poten tial  for Defau l t plans  of PSCBA 

PSCBA calcu lates  the  total  su rplus  poten tia l  of a l l  batteries  correspond i ng  to  each  defau l t  p l an  by us ing  
customer’s  ori g i nal  operati on  p l an  of thei r batteries .  I t  then  represents  the  resu l t  as  i f there  i s  a  vi rtual  energy 
s torage  that  has  a  vi rtual  capaci ty nearl y equal  to  the  tota l  su rpl us  potential  of a l l  batteri es .  Upon  a  G ri d  
Operator request,  PSCBA d i splays  the  calcu lated  resu l t  that  i s  represented  by a  pattern  of system  l oad  
i ncreased /decreased  val ue  (W) depend i ng  on  the  time  for each  defau l t  p l an  as  shown  F i g . 2 .  

 

 
 

PSCBA a l so  calcu l ates  Schedu le  of Batteries  for the  Defau l t  P lan  as  shown  F i g . 3  and  d i sp lays  to  Gri d  Operator 
upon  Request.  

 
 

IEC 

IEC 
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Narrati ve  of use  case  

JWG2023  – P lan  for PSCBA 

A Grid  Operator can  speci fy the  pl an  for PSCBA,  i f necessary.  The  p l an  i s  represented  by a  pattern  of system  
l oad  i ncreased/decreased  va lue  (W)  depend ing  on  the  t ime  as  shown  i n  F i g . 4 .  PSCBA calcu l ates  the  tota l  
surpl us  potential  of a l l  batteri es,  and  eval uates  the  pl an  whether the  total  su rpl us  i s  g reater than  the  p l an .  
Conti nuously,  PSCBA selects  customer’s  batteri es  to  make  the  schedu l e  of batteri es  for the  p l an .  At  that  time,  
the  customer’s  batteri es  wi th  the  l ower pri ce  are  chosen .  Then  PSCBA d i splays  the  eval uati on  resu l t  as  i f there  
i s  one  Vi rtual  Battery that  has  a  vi rtual  capaci ty nearl y equa l  to  the  tota l  su rpl us  potential  of a l l  batteri es.  The  
eva luati on  resu l t  i ncl udes  schedu les  of S tati onary Batteri es  and  customer’s  batteries  for the  p l an  as  shown  i n  
F i g  5.  

The  total  su rpl us  i s  the  sum  of a l l  su rpluses  of Stationary Batteri es  and  a l l  customers’  batteri es.  Before  summ ing  
surpl us  of the  customer’ s  battery,  Battery SCADA i nqu i res  acceptance  or re jecti on  of parti ci pation  to  peak sh i ft  
to  each  customer s i de  EMS.  I t  sums surplus  of the  customer’s  battery,  on l y when  PSCBA get  acceptance  from  
the  customer s i de  EMS.  
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Narrati ve  of use  case  

JWG2024 – Execution  Noti fi cation  of P lan  for PSCBA 

When  the  Grid  Operator determ ines  that  the  pl an  for PSCBA i s  possib le,  he  noti fi es  the  execu tion  of the  pl an  vi a  
the  term inal  of PSCBA.  Execu ti on  noti fi cation  of the  p l an  wi l l  be  sent  to  respecti ve  customer s i de  EMS  (e. g .  
HEMS,  BEMS,  etc. ).  

JWG2025 – Con trol  of the  Stationary Battery 

Upon  execu ti on  noti fi cation  of p l an  for PSCBA,  the  stationary battery i s  control l ed  accord ing  to  the  schedu le  of 
batteries  for the  p l an .  

JWG2026  – Con trol  of the  Customer’ s  Battery 

When  the  customer s i de  EMS  receives  execution  noti fi cati on  of the  p l an ,  i t  con trol s  the  customer’s  s torage  
battery accord i ng  to  the  e l ectri cal  charge  and  d i scharge  schedu le  sen t  from  PSCBA.  

JWG2027  – Col lecting  Orig inal  Operation  Plan  of Customer’s  Battery 

The  customer s i de  EMS  sends  i ts  Orig i nal  Operation  P lan  of Customer’s  Battery to  Battery SCADA to  parti cipate  
the  p l an  conducted  by PSCBA.  PSCBA records  and  uses  them  to  calcu late  the  tota l  su rpl us  potenti a l  of a l l  
batteries.  The  Orig i na l  Operati on  P lan  of Customer’s  Battery i s  one  of the  fol l owing .  

– the  detai l  schedu le  

– the  ou tl i ne  schedu l e  

– the  surplus  schedu le  

The  Customer selects  one  of the  above  depend i ng  on  the  management  method  of Customer’s  battery.  

JWG2028  – Mon i toring  of PSCBA 

PSCBA d i splays  ‘ the  p l an  for PSCBA’  and  ‘ the  schedu le  of batteries  for the  p l an ’ .  I t  a l so  calcu lates  the  sum  total  
of charg ing/d i scharg i ng  of batteri es  wh ich  are  l i s ted  i n  the  p l an ,  and  d i spl ays  them  upon  the  Grid  Operator’ s  
request.  The  Gri d  Operator can  mon i tor the  operati on  s i tuation  of PSCBA.  

2.3  Acti vi ties/Services  to  real i ze  PSCBA servi ce  

The  fol l owi ng  acti vi ti es/services  are  requ i red  to  rea l i ze  PSCBA service.  

2.3. 1  Calcu lation  of the  total  surpl us  poten tial  for the  defau l t pl an  

The  total  su rpl us  power of Stationary Batteri es  and  customer s i de  batteri es  are  ca lcu lated  based  on  each  
detai l /ou tl i ne/su rplus  schedu l e  of battery and  the  defau l t  p l an  that  i s  represented  as  %  pattern  as  shown  i n  
F i g . 6.  The  ca lcu lati on  resu l t  i s  d i splayed  for a  Gri d  Operator as  shown  below.  

 

 
2.3.2  Calcu lation  of the  schedu le  of batteries  for the  defau l t  pl an  

From  the  resu l t  of ca l cu lated  tota l  surpl us  potential  for the  defau l t  p l an ,  Battery SCADA makes  the  schedu le  of 
batteries  for the  defau l t  p l an  that  i s  shown  i n  F i g . 7.  

IEC 

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 1 77  – 

Narrati ve  of use  case  

 
 

The  schedu le  of batteries  for the  defau l t  p l an  i ncl udes  the  cost  i n formation  that  i s  d eri ved  from  expenses,  
cond i ti on  of e l ectri cal  compan ies,  the  pol i cy cond i ti on  of e l ectri c  power company and  the  customer col l ateral  
cond i ti on  speci fi ed  by each  customer.  
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Narrati ve  of use  case  

2 .3.3  Calcu lation  of the  schedu le  of batteries  for the  plan  

The  schedu le  of batteries  i s  ca l cu lated  based  on  each  detai l /ou tl i ne/su rpl us  schedu l e  of battery and  the  p l an  
that  i s  represented  as  kW pattern  as  shown  i n  F i g . 9.  The  cal cu lation  resu l t  i s  d i splayed  for a  Gri d  Operator as  
shown  bel ow.  

 

 
 

 

General  remarks  

General  remarks  

 

 

A.3. 1 6.2  Diagrams  of use  case  

Figu re  A. 25  shows  d iagrams  of use  case.  
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Diagram(s)  of use case  

(Commun ication  D iag ram  1 )  Defau l t  P l ans  Setti ng  for PSCBA 

 

 

(Commun ication  D iag ram  2)  D i splayi ng  Potentia l  for Defau l t  P lans  of PSCBA wi th  col l ecti ng  Orig i nal  Operati on  

P lan  of Customer's  Battery（case  1 ）  
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Diagram(s)  of use case  

(Commun ication  D iag ram  3)  D i splayi ng  Potentia l  for Defau l t  P lans  of PSCBA wi th  col l ecti ng  Orig i nal  Operati on  

P lan  of Customer's  Battery（case2 ）  

 

 

(Commun ication  D iag ram  4)  Making  P lan  for PSCBA 
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Diagram(s)  of use case  

(Commun ication  D iag ram  5)  Execu tion  Noti fi cati on  of the  P l an  for PSCBA 

 

 

(Commun ication  D iag ram  6)  Con trol  of the  S tati onary Battery 

 

 

(Commun ication  D iag ram  7)  Mon i tori ng  the  Vi rtual  Battery of PSCAB  

 

 

Figure  A.25  – Use  case  d iagram   
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A.3. 1 6.3  Techn ical  detai ls  

Actors  

Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor Li st  

Actor Type   
see  Actor List  

Actor Description   
see  Actor List  

Further 
i n formation  

speci fic  to  th is  use  
case  

Actor A via  SG  
CP  

External  External  actor (Smart  Gri d  Market  Role)  
i n teracti ng  wi th  the  system  functions  and  
components  i n  the  home or home au tomation  
network th rough  the  energy management  
commun ication  channel .  Examples  of such  
market  roles  are  the  Energy Provi der,  the  
Energy Services  Provider,  the  agg regator,  etc.   

 

I n  th i s  use  case,  the  Actors  shown  bel ow exi st  
wi th i n  Actor A  

 

Actors  wi th i n  Actor A from  here  

Grid  EMS  System  Th is  actor possesses  many functions  wi th  
regards  the  mon i tori ng  and  con trol l i ng  of the  
gri d .  That  i ncl udes  frequency and  vol tage  
qual i ty main tenance  of the  g ri d ,  econom ical  
operati on  and  rel i abi l i ty of the  gri d .  

Gri d  EMS  provides  man-mach i ne  i n terface  for a  
Gri d  Operator.  

 

Gri d  Operator Person  Responsibl e  for the  main tenance  of the  g ri d ’ s  
frequency and  vol tage  q ual i ty,  econom ic 
operati on  and  g ri d  rel i ab i l i ty.  

The  total  demand  wi l l  be  forecasted  24  hours  
ahead ,  and  the  generation  schedu l e  des i gned  
to  cover the  tota l  d emand  i s  made.  Due  to  the  
consi derab le  change  i n  the  forecast i n  the  
demand  after making  the  p l an  for generati on  
schedu l e,  or d ue  to  ou tage  of the  power 
generator appoin ted  for use,  the  Gri d  Operator 
has  to  make  the  p l an  of peak sh i ft  and  conduct 
i t.  At  th i s  t ime,  PSCBA (Peak sh i ft  con tri bu tion  
by Battery Aggregati on )  i s  requ i red .  

 

Battery SCADA System  Battery SCADA enabl es  the  G rid  Operators  to  
u ti l i ze  S tationary Batteries  and  the  surp lus  
capabi l i ty of the  customers’  batteries  as  one  
l arge  Vi rtual  Battery on  i ts  own .  

The  Battery SCADA conducts  the  calcu l ation  of 
the  tota l  poten tia l  of the  stationary battery’ s  
and  the  customer’s  battery’ s  surp lus  power.  
And  I t  ed i ts  cal cu lated  resu l ts  for the  Gri d  
Operators  as  i f they have  a  l arge  Vi rtual  
Battery.  

Battery SCADA con trol s  Stationary Batteries  to  
carry ou t  peak sh i ft  contribu tion  by Battery 
Aggregati on .  I t  a l so  sends  demand  request to  
use  surp lus  of customer s i de  EMS.  

Battery SCADA col l ects  detai l  schedu l e  or 
su rpl us  schedu l e  of customer’s  batteri es  based  
on  wh ich  i t  cal cu lates  the  tota l  su rpl us  of 
customer’s  batteri es .  

Battery SCADA receives  the  real  
charg ing /d i scharg ing  power correspond ing  to  
peak sh i ft  contribu ti on  by Battery Aggregati on  
from  customer s i de  EMS.  
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Actors  

Grouping  Group  Description  

  

Actor Name  
see  Actor Li st  

Actor Type   
see  Actor List  

Actor Description   
see  Actor List  

Further 
i n formation  

speci fic  to  th is  use  
case  

Stationary 
Battery 

Device  Stationary Battery charges  and  d i scharges  
accord i ng  to  the  charg i ng /d i scharg ing  
commands  from  Battery SCADA.  

 

Actors  wi th i n  Actor A to  here  

Smart  device  External  A smart  device  may be  an  appl i ance,  generator 
or s torage  device  (Local storage devices 
include direct and functional electricity storages 
such as electrochemical batteries,  heat pumps 
and micro CHP such as fuel cells with heat 
buffers,  air conditioning and cooling devices 
with thermal inertia,  etc…) .  The  smart  device  
can  rece ive  data  d i rectl y from  the  g ri d ,  though  
an  i n terface  wi th  the  CEM  and  can  react  to  
commands  and  messages  from  the  gri d  i n  an  
i n te l l i gent  way.  

I n  th i s  use  case,  the  Actor shown  below i s  used  
as  smart  device.  

 

Actor used  as  smart  device  from  here  

Customer’s  
battery 

Device  Customer’s  batteries  are  con trol l ed  by 
Customer s i de  EMS.  

 

Actor used  as  smart  device  to  here  

Customer 
Energy Manager 
(CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  
messages  received  from  the  g ri d ,  consumer’s  
setti ngs  and  contracts ,  and  devices  m in imum  
performance  s tandards.  The  Customer Energy 
Manager col l ects  messages  sent  to  and  
recei ved  from  connected  devices;  especial l y 
the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  
l oad  and  generation  management  commands  
and  then  forwards  these  to  the  connected  
devices.  I t  provides  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti p l e  
l oads/generation  resources  can  be  combined  i n  
the  CEM  to  be  mutual l y contro l l ed .   

When  the  CEM  i s  i n tegrated  wi th  
commun ication  functional i ti es  i t  i s  ca l l ed  a  
Customer Energy Management System  or 
CEMS.  

I n  th i s  use  case,  the  Actor shown  below i s  used  
as  smart  device.  

 

Actor used  as  CEM  from  here  

Customer s i de  
EMS  

System  Customer s i de  EMS  determ ines  parti cipation  i n  
the  un restri cti ve  Demand  Response  accord ing  
to  the  cond i ti ons  such  as  the  col l ateral  
cond i ti on  and  the  maximum  and  m in imum  value  
of the  battery ou tpu t power that  are  speci fi ed  
by the  customer.  

Upon  parti cipation ,  Customer s i de  EMS  
control s  the  Customer’s  Battery accord ing  to  
the  request from  Battery SCADA.  

 

Actor used  as  CEM  to  here  

 

Triggering  even t,  precond i ti ons,  assumptions  
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Use case cond i tions  

Actor/System/Information /  
contract  

Triggering  
even t  

Pre-condi tions  Assumption  

Contract between  E lectri c  
Power Company and  the  
Customer 

  Contract i s  made  between  the  
e l ectri c  company and  the  customer.  
I t  i ncl udes  fol l owi ng :  

– Battery SCADA and  the  
customer s i de  EMS  
commun icate  each  other.  

– The  e l ectri c  company uses  the  
surpl us  of customer’s  battery 
when  the  customer accepts .  

– I n  retu rn ,  the  customer gets  a  
reward  for operati ng  i ts  battery 
accord i ng  to  requests  from  
Battery SCADA.  

Grid  Operator  

 G ri d  Operator i s  goi ng  
to  p l an  PSCBA such  
as  peak sh i fti ng ,  l oad  
l evel l i n g ,  or 
smooth ing  the  
fl uctuations  of the  
power l oad  du ri ng  
n i gh t  hou rs.  

 

Gri d  EMS  

 Gri d  EMS  provides  
man-mach ine  
i n terface  for a  Gri d  
Operator.  

 

Battery SCADA 

 Battery SCADA i s  
ready to  con trol  
S tati onary Batteri es ,  
commun icate  wi th  
customer s i de  EMS  
and  commun icate  wi th  
Gri d  EMS.  

 

S tationary Battery 
 S tati onary Batteri es  

can  be  con trol l ed  by 
Battery SCADA.  

 

Customer s i de  EMS  

 Customer s i de  EMS  i s  
ready to  commun icate  
wi th  Battery SCADA 
and  can  control  
Customer’s  battery.  

 

 

References  

References  

No.  References  Type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Use  case  Peak Sh i ft  
Con tri bu tion  by 
Battery 
Aggregati on  
(Vi rtual  Energy 
Storage)  

 Ori g i nal  of th i s  
UC  

EPRI  Use  Case  
Reposi tory  

 

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  
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Classi fi cation  i n formation  

Level  of depth  

Detai l ed  use  case   

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

Generi c  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Smart  Gri d ,  S tationary Battery,  Customer Battery,  Battery Aggregation ,  Vi rtua l  Battery  

 

A.3. 1 6.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

1  Defau l t  P lans  
Setti ng  for 
PSCBA  

Gird  Operator i n  
Actor A 

Wi th  every seasona l  
change  or a  change  
i n  the  demand  

Grid  Operator 
makes  defau l t  p l ans  
to  be  assumed  to  
execu te  PSCBA.  

Gri d  EMS  and  
Battery SCADA 
wi th i n  Actor A 
recode  the  
defau l t  p l ans.  

2  D i splaying  
Poten tia l  for 
Defau l t  P lans  of 
PSCBA wi th  
col l ecti ng  
Orig i nal  
Operation  P lan  
of Customer's  
Battery (Case  
1 )  

Battery SCADA i n  
Actor A 

By a  pre-defi ned  
time  (e. x.  2  pm .  1  
day ahead  )  

Under the  contract,  
commun ication  path  
wi th  Customer-s ide  
EMS  i s  acti ve  

Grid  EMS  
records  the  tota l  
su rpl us  poten tia l  
for each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  p l an  
and  d i splays  
them  to  Gri d  
Operator upon  
request  

3  D i splaying  
Poten tia l  for 
Defau l t  P lans  of 
PSCBA wi th  
col l ecti ng  
Orig i nal  
Operation  P lan  
of Customer's  
Battery  (Case  
2)  

Battery SCADA i n  
Actor A 

Upon  Gri d  Operator 
request  

Under the  con tract,  
commun ication  path  
wi th  Customer-s ide  
EMS  i s  acti ve  

Grid  EMS  
records  the  tota l  
su rpl us  poten tia l  
for each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  p l an  
and  d i splays  
them  to  Gri d  
Operator upon  
request  

4  Maki ng  P lan  for 
PSCBA  

Gird  Operator i n  
Actor A 

Upon  Gri d  Operator 
Request  

Gri d  Operator 
makes  p l ans  to  be  
execu ted  

Battery SCADA 
makes  the  
schedu l e  of 
batteries  for the  
p l an  and  sends  i t  
to  Gri d  EMS  and  
Grid  Operator 

5  Execution  
Noti fi cation  of 
the  P lan  for 
PSCBA  

Gird  Operator i n  
Actor A 

When  Grid  Operator 
review and  approve  
The  Schedu le  of 
Batteries  for the  
P lan  

The  schedu le  of 
batteries  for the  
pl an  i s  su ffi cien t  

Battery SCADA 
control s  
S tationary 
Battery and  
Customer s i de  
EMS  con trol s  
Customer 
Battery.  
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Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

6  Control  of 
S tationary 
Battery 

Battery SCADA i n  
Actor A 

Every 1 second  
duri ng  conducti ng  
the  p l an  for PSCBA 

Battery SCADA 
recei ves  the  
execu tion  
noti fi cation  

Battery SCADA 
calcu lates  the  
curren t val ue  of 
Vi rtual  Battery 
for PSCBA 

7  Mon i tori ng  the  
Vi rtual  Battery 
of PSCBA,   
Customer 
Battery  

Customer s i de  
EMS  as  CEM  

Every 30  m inu tes  Customer s i de  EMS  
recei ves  the  
execu tion  
noti fi cation  

Customer s i de  
EMS  sends  the  
curren t val ue  of 
the  customer’s  
battery and  
Battery SCADA 
calcu lates  the  
curren t val ue  of 
Vi rtual  Battery 
for PSCBA 

8  Mon i tori ng  the  
Vi rtual  Battery 
of PSCBA,  
S tationary 
Battery  

Battery SCADA i n  
Actor A 

Every 1  second  Battery SCADA 
recei ves  the  
execu tion  
noti fi cation  

Battery SCADA 
calcu lates  the  
curren t val ue  of 
Vi rtual  Battery 
for PSCBA 

 

Steps  – Scenarios  

Scenario  

Scenario  
name:  

JWG2021  –  Defau l t  P lans  Setting  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchan-
ged  

1  Wi th  
every 
season
al  
change  
or a  
change  
i n  the  
deman
d   

Requesti n
g  defau l t  
p l ans  
reg i stered   

Gri d  
operator 
requests  
Gri d  EMS  to  
d i splay the  
defau l t  
p l ans  
reg i stered ,  
from  the  
term inal  of 
Gri d  EMS   

CREAT
E  

Grid  
Operator i n  
Actor A  

Grid  EMS  i n  
Actor A  

Display 
Request of 
Defau l t  
p l ans   

 

2  Upon  
Grid  
Operat
or’ s  
request  

D i splaying  
defau l t  
p l ans  
reg i stered  

Grid  EMS  
d i splays  
defau l t  
p l ans  

GET Grid  EMS  
i n  Actor A 

Grid  
Operator i n  
Actor A 

Defau l t  
p l an  for 
PSCBA 

 

3  Compl
etion  of 
d i spl ay
ing   

Defau l t  
p l an  
setti ngs   

Gri d  
Operator 
Sets  
(add/de lete/
ed i t)  
Defau l t  
p l an .   

CHANG
E  

Grid  
Operator i n  
Actor A 

Grid  EMS  i n  
Actor A 

D i splay 
Request of 
Defau l t  
p l ans   

 

4  Compl
etion  of 
setti ng  
defau l t  
p l an   

Send i ng  
defau l t  
p l ans   

Gri d  EMS  
sends  
defau l t  
p l ans  
(added /del e
ted/ed i ted )  
to  Battery 
SCADA  

CHANG
E  

Grid  EMS  
i n  Actor A 

Battery 
SCADA i n  
Actor A 

Defau l t  
p l an  for 
PSCBA  
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Scenario  

Scenario  
name:  

JWG2021  –  Defau l t  P lans  Setting  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchan-
ged  

5  Recei vi
ng  
defau l t  
p l an   

Record ing  
defau l t  
p l an   

Battery 
SCADA 
recei ves  
defau l t  p l an  
and  records  
i t.   

CHANG
E  

Battery 
SCADA i n  
Actor A 

Battery 
SCADA i n  
Actor A 

Defau l t  
p l an  for 
PSCBA  

 

 

Scenario  

Scenario  name:  JWG2022  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  Plan  of Customer's  Battery  (Case  1 )  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

1  By 2  pm .  
1  day 
ahead  

Send i ng  
Request  
for 
Schedu l e   

Battery 
SCADA 
sends  
‘Request for 
Schedu l e’  to  
Customer 
s i de  EMS   

CERAT
E  

Battery 
SCADA i n  
Actor A 

Customer 
s i de  EMS  
as  CEM  

Request for 
Schedu l e   

 

2a  
(cf)  

Upon  
Recei ving  
Request 
for 
Schedu l e   

Send i ng  
Detai l  
Schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  
Detai l ed  
Schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Customer 
s i de  EMS  
as  CEM  

Battery 
SCADA i n  
Actor A 

Detai l  
Schedu l e  of 
Customer’s  
Battery  

 

2b  
(cf)  

Upon  
Recei ving  
Request 
for 
Schedu l e   

Send i ng  
Ou tl i ne  
Schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  
Outl i ne  
schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Customer 
s i de  EMS  
as  CEM  

Battery 
SCADA i n  
Actor A 

Outl i ne  
Schedu l e  of 
Customer’s  
Battery  

 

2c  
(cf)  

Upon  
Recei ving  
Request 
for 
Schedu l e   

Send i ng  
Surpl us  
schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  
Surpl us  
schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Customer 
s i de  EMS  
as  CEM  

Battery 
SCADA i n  
Actor A 

Surpl us  
schedu l e  of 
Customer’s  
Battery  

 

3  Upon  
recei ving  
Detai l /Outl
i ne/Su r-
pl us  
schedu l es   

Record ing  
Detai l  /  
Ou tl i ne  /  
Surpl us  
schedu l es   

Battery 
SCADA 
records  
Detai l ,  
Ou tl i ne  or 
Surpl us  
schedu l es   

CHAN
GE  

Battery 
SCADA i n  
Actor A 

Battery 
SCADA i n  
Actor A 

Detai l ,  
Ou tl i ne  or 
Surpl us  
Schedu l e  of 
Customer’s  
Battery  
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Scenario  

Scenario  name:  JWG2022  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  Plan  of Customer's  Battery  (Case  1 )  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

4  Upon  
recei ving  
Detai l /Outl
i ne/Su r-
pl us  
schedu l es  
from  a l l  
Customer 
s i de  EMS   

Calcu l a-
ti on  of the  
tota l  
su rpl us  
poten tia l  
for each  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for each  
defau l t  
P lans   

Battery 
SCADA 
calcu lates  
the  total  
surpl us  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l an .   

CHAN
GE  

Battery 
SCADA i n  
Actor A 

Battery 
SCADA i n  
Actor A 

The  tota l  
surpl us  
potential  
for the  
defau l t  p l an  
and  the  
schedu l e  of 
batteries  
for the  
defau l t  p l an   

 

5  Comple-
ti on  of 
ca l cu la-
ti on   

Send i ng  
the  tota l  
su rpl us  
poten tia l  
for the  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an .   

Battery 
SCADA 
sends  the  
total  su rplus  
potential  for 
the  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an  to  Gri d  
EMS.   

CHAN
GE  

Battery 
SCADA i n  
Actor A 

Grid  EMS  
i n  Actor A 

The  tota l  
surpl us  
potential  
for the  
defau l t  p l an  
and  the  
schedu l e  of 
batteries  
for the  
defau l t  p l an   

 

6  Recei ving  
the  tota l  
su rpl us  
poten tia l  
for the  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an .   

Record ing  
the  total  
surpl us  
potential  
for the  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an .   

Gri d  EMS  
recei ves  the  
tota l  surplus  
poten tia l  for 
the  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an ,  and  
then  records  
them .   

CHAN
GE  

Grid  EMS  
i n  Actor A 

Grid  EMS  
i n  Actor A 

The  tota l  
su rpl us  
poten tia l  
for the  
defau l t  p l an  
and  the  
schedu l e  of 
batteries  
for the  
defau l t  p l an   

 

7  Upon  Gri d  
Operator 
request   

Reques-
ti ng  the  
total  
surpl us  
potential  
for the  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an   

Gri d  
Operator 
requests  the  
tota l  surplus  
poten tia l  for 
the  defau l t  
p l an   

CREAT
E  

Grid  
Operator  

Gri d  EMS   D i splay 
Request of 
the  tota l  
su rpl us  
poten tia l  
for defau l t  
p l an  and  
the  
schedu l e  of 
batteries  
for the  
defau l t  p l an  
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Scenario  

Scenario  name:  JWG2022  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  Plan  of Customer's  Battery  (Case  1 )  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

8  Upon  
Recei ving  
Grid  
Operator 
‘ s  d i splay 
request   

D i splaying  
the  tota l  
su rpl us  
poten tia l  
for the  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an  

Grid  EMS  
d i splays  the  
total  su rplus  
potential  for 
the  defau l t  
p l an  and /or 
the  schedu le  
of batteries  
for the  
defau l t  p l an  

GET Grid  EMS   Gri d  
Operator  

the  total  
surpl us  
potential  
for the  
defau l t  p l an  
and  the  
schedu l e  of 
batteries  
for the  
defau l t  p l an  

 

(cf)  As  for “Detai l  Schedu le” ,  “Outl i ne  Schedu l e”  and  “Surplus  Schedu le” ,  one  of them  shal l  be  used  accord i ng  
to  the  management method  of Customer’s  Battery.  

 

Scenario  

Scenario  name:  JWG2023  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  P lan  of Customer's  Battery (Case  2)  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1  Upon  Gri d  
Operator 
request  

Reques-
ti ng  to  
calcu late  
the  total  
su rpl us  
poten ti al  
for defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an  

Grid  Operator 
requests  to  
calcu late  the  
total  su rplus  
potential  for 
defau l t  p l an  
and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an  

CRE
ATE  

Grid  
Operator 
i n  Actor 
A 

Grid  EMS  
i n  Actor A 

Cal cu l ation  
Request of 
the  total  
surpl us  
potential  for 
defau l t  p l an  
and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an   

 

2  Upon  
Recei ving  
Operator 
request  

Send i ng  
Calcu l a-
ti on  
Request  of 
the  tota l  
su rpl us  
poten tia l  
for defau l t  
p l an  and   
the  
schedu l e  
of 
batteri es  
for the  
defau l t  
p l an  

Grid  EMS  
Sends  
Cal cu l ation  
Request of 
the  total  
surpl us  
potential  for 
defau l t  p l an  
and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an  

CRE
ATE  

Grid  
EMS  i n  
Actor A 

Battery 
SCADA i n  
Actor A 

Cal cu l ation  
Request of 
the  total  
surpl us  
potential  for 
defau l t  p l an  
and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an  
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Scenario  

Scenario  name:  JWG2023  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  P lan  of Customer's  Battery (Case  2)  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

3  Upon  
recei ving  
calcu la-
ti on  
Request  
of the  
tota l  
surpl us  
potentia l  
for defau l t  
p l an t   

Send i ng  
Request 
for 
Schedu l e   

Battery 
SCADA sends  
‘Request for 
Schedu l e’  to  
Customer 
s i de  EMS   

CER
ATE  

Battery 
SCADA 
i n  Actor 
A 

Customer 
s i de  EMS  
as  CEM  

Request for 
Schedu l e   

 

4a  
(cf)  

Upon  
Recei ving  
Request  
for 
Schedu l e   

Send i ng  
Detai l  
Schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  Detai l  
Schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Custome
r s i de  
EMS  as  
CEM  

Battery 
SCADA i n  
Actor A 

Detai l  
Schedu l e  of 
Customer’s  
Battery  

 

4b  
(cf)  

Upon  
Recei ving  
Request  
for 
Schedu l e   

Send i ng  
Outl i ne  
Schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  Outl i ne  
schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Custome
r s i de  
EMS  as  
CEM  

Battery 
SCADA i n  
Actor A 

Outl i ne  
Schedu l e  of 
Customer’s  
Battery  

 

4c  
(cf)  

Upon  
Recei ving  
Request  
for 
Schedu l e   

Send i ng  
Surpl us  
schedu l e  
of 
Customer’
s  Battery  

Customer 
s i de  EMS  
sends  Surplus  
schedu l e  of 
Customer’s  
Battery to  
Battery 
SCADA  

GET Custome
r s i de  
EMS  as  
CEM  

Battery 
SCADA i n  
Actor A 

Surpl us  
schedu l e  of 
Customer’s  
Battery  

 

5  Upon  
recei ving  
Detai l /Ou t
l i ne/Su rpl
us  
schedu l es   

Record ing  
Detai l /Outl
i ne/Su rpl u
s  
schedu l es   

Battery 
SCADA 
records  
Detai l ,  Ou tl i ne  
or Su rpl us  
schedu l es   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA i n  
Actor A 

Detai l ,  Ou tl i ne  
or Su rpl us  
Schedu l e  of 
Customer’s  
Battery  

 

6  Upon  
recei ving  
Detai l /Ou t
l i ne/Su rpl
us  
schedu l es  
from  al l  
Customer 
s i de  
EMSs   

Calcu l a-
ti on  of the  
tota l  
su rpl us  
poten tia l  
for each  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for each  
defau l t  
P lans   

Battery 
SCADA 
calcu lates  the  
total  su rplus  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l an .   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA i n  
Actor A 

The  tota l  
su rpl us  
poten ti al  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l an   
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Scenario  

Scenario  name:  JWG2023  – Displ aying  Poten tial  for Defau l t  P lans  of PSCBA wi th  col l ecting  Orig inal  
Operation  P lan  of Customer's  Battery (Case  2)  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

7  Comple-
ti on  of 
cal cu latio
n  the  tota l  
surpl us  
potentia l  
for each  
defau l t  
p l an   

Send i ng  
the  tota l  
su rpl us  
poten tia l  
for each  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for each  
defau l t  
P lans   

Battery 
SCADA sends  
the  total  
surpl us  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l ans  to  G ri d  
EMS   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Grid  EMS  
i n  Actor A 

The  tota l  
su rpl us  
poten ti al  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l ans   

 

8  Upon  
Recei ving  
the  tota l  
surpl us  
potentia l  
for each  
defau l t  
p l an   

Record ing  
the  tota l  
su rpl us  
poten tia l  
for each  
defau l t  
p l an  the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an  

Grid  EMS  
recei ves  the  
total  su rplus  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
p l ans  and  
records  them   

CHA
NGE  

Grid  
EMS  i n  
Actor A 

Grid  EMS  
i n  Actor A 

The  tota l  
surpl us  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
P lan  

 

9  Comple-
ti on  
Record ing   

D i splaying  
the  total  
su rpl us  
potential  
for each  
defau l t  
p l an  and  
the  
schedu l e  
of 
batteries  
for the  
defau l t  
p l an  

Grid  EMS  
d i splays  the  
total  su rplus  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
the  defau l t  
p l an  

GET Grid  
EMS  i n  
Actor A 

Grid  
Operator 
i n  Actor A 

The  total  
surpl us  
potential  for 
each  defau l t  
p l an  and  the  
schedu l e  of 
batteries  for 
each  defau l t  
P lan  

 

(cf)  As  for “Detai l  Schedu le” ,  “Outl i ne  Schedu l e”  and  “Su rpl us  Schedu le”,  one  of them  shal l  be  used  accord ing  
to  the  management  method  of Customer’s  Battery.  

 

Scenario  

Scenario  name:  JWG2024 –  Making  P lan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

1  Upon  Gri d  
Operator 
Request  

Setti ng  the  
P lan  for 
PSCBA  

Gri d  Operator 
sets  the  P lan  
for PSCBA  

CHA
NGE  

Grid  
Operator 
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

The  P lan  for 
PSCBA  

 

2  Recei ving  
Grid  
Operator’ s  
request  

Send i ng  the  
P lan  for 
PSCBA  

Gri d  EMS  
sends  the  
P lan  for 
PSCBA to  
Battery 
SCADA  

CHA
NGE  

Grid  
EMS  i n  
Actor A 

Battery 
SCADA 
i n  Actor 
A 

The  P lan  for 
PSCBA  
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Scenario  

Scenario  name:  JWG2024 –  Making  P lan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

3  Upon  
recei vi ng  
the  P lan  
for PSCBA  

Calcu l ati ng  
the  total  
su rpl us  
poten ti al  for 
the  p l an  and  
the  
schedu l e  of 
Batteries  for 
the  p l an   

Battery 
SCADA 
calcu lates  the  
total  su rplus  
potential  for 
the  p l an  and  
the  schedu le  
of batteries  
for the  pl an   

CRE
ATE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

The  total  
surpl us  
poten tia l  for 
the  pl an   

The  
schedu l e  of 
batteries  for 
the  pl an   

 

4  Comple-
ti on  of 
ca l cu lati ng  
‘ the  total  
su rpl us  
potential  
for the  
p l an ’   

Compari ng  
the  total  
surpl us  
potential  
wi th  the  pl an   

Battery 
SCADA 
compares  the  
total  su rplus  
potential  wi th  
the  p l an  I F  
[the  tota l  
surpl us  
potential  for 

the  p l an ]<[The 
P lan  for 
PSCBA] ,  
Then ,  move  
on  to  s tep  
#1 0. a. 1 ,  

I F  NOT,  move  
on  to  s tep  #5  

CRE
ATE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

The  P lan  for 
PSCBA  

The  total  
surpl us  
poten tia l  for 
the  pl an   

 

5  Comple-
ti on  of 
comparing  
the  total  
su rpl us  
potential  
wi th  the  
p l an   

Send i ng  
‘ i nqu i ry’  
command  to  
Customer 
s i de  EMS   

Battery 
SCADA sends  
‘ i nqu i ry’  
command  to  
Customer s i de  
EMS,   

CRE
ATE  

Battery 
SCADA 
i n  Actor 
A 

Custome
r s i de  
EMS  as  
CEM  

‘ I nqu i ry’    

6  Comple-
ti on  of 
send ing  
‘ i nqu i ry’  
command  
to  
Customer 
s i de  EMS,   

Wai ti ng  for 
response  to  
i nqu i ry from  
Customer 
s i de  EMS,   

Battery 
SCADA wai ts  
for response  
to  the  i n qu i ry 
from  the  
Customer s i de  
EMS,  I f,  t ime  
ou t  occur 
duri ng  
wai ti ng ,  then  
move  on  to  
s tep  #1 0a. 1 ,  

I F  NOT,  move  
on  to  s tep  
#7. a. 1  or s tep  
#7. b  

EXE
CUT
E  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

‘ I nqu i ry’    

7.a.1  Upon  
recei vi ng  
‘ I nqu i ry’  
command   

Send i ng  
‘ I nqu i ry 
rej ection ’   

Customer s i de  
EMS  sends  
‘ i nqu i ry 
re j ection ’  to  
Battery 
SCADA  

CHA
NGE  

Custome
r s i de  
EMS  as  
CEM  

Battery 
SCADA 
i n  Actor 
A 

I nqu i ry 
Rejecti on   
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Scenario  

Scenario  name:  JWG2024 –  Making  P lan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

7.a.2 Upon  
recei vi ng  
‘ i nqu i ry 
rej ection ’   

Recei ving  
‘ I nqu i ry 
rej ection ’  

and  
updati ng  the  
schedu l e  of 
batteries  for 
the  p l an   

Battery 
SCADA 
recei ves  
‘ I nqu i ry 
rej ection ’  and  
updates  the  
schedu l e  of 
batteries  for 
the  p l an  
(de leti ng  
rej ecti ng  
customer’s  
battery from  
the  schedu le)   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

I nqu i ry 
Rejecti on   

The  
schedu l e  of 
batteries  for 
the  pl an   

 

7.a.3 Comple-
ti on  of 
recei vi ng  
‘ i nqu i ry 
rej ection ’   

Checking  
the  batteri es  
schedu l e  of 
batteries  for 
the  p l an  to  
select  
another 
Customer’s  
battery  

Battery 
SCADA 
checks  the  
battery 
schedu l e  for 
the  p l an  to  
select  other 
Customer’s  
battery I f no,  
another 
customer’s  
battery i s  
selected ,  then  
move  on  to  
s tep  #1 0. a. 1 ,  
E l se  move  on  
to  step  #7. a. 4  

EXE
CUT
E  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

The  
schedu l e  of 
batteries  for 
the  pl an   

 

7.a.4 Comple-
ti on  of 
checking  
the  
batteries  
schedu l e  
of 
batteries  
for the  
p l an  to  
select  
other 
Customer’
s  battery  

Send i ng  
‘ i nqu i ry’  
command  to  
Customer 
s i de  EMS   

Battery 
SCADA sends  
‘ i nqu i ry’  
command  to  
Customer s i de  
EMS,  Move  
on  to  s tep  #6  

CRE
ATE  

Battery 
SCADA 
i n  Actor 
A 

Custome
r s i de  
EMS  as  
CEM  

‘ I nqu i ry’    

7.b Upon  
recei vi ng  
‘ I nqu i ry’  
command   

Send i ng  
‘ I nqu i ry 
acceptance’   

Customer s i de  
EMS  sends  
acceptance  to  
Battery 
SCADA  

CHA
NGE  

Custo-
mer s i de  
EMS  as  
CEM  

Battery 
SCADA 
i n  Actor 
A 

I nqu i ry 
acceptance   

 

8  Upon  
recei vi ng  
‘ I nqu i ry 
acceptan -
ce   

Recei ving  
‘ I nqu i ry 
acceptance   

Battery 
SCADA 
recei ves  
‘ I nqu i ry 
acceptance   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

I nqu i ry 
acceptance   
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Scenario  

Scenario  name:  JWG2024 –  Making  P lan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

9  Comple-
ti on  of 
recei vi ng  
‘ i nqu i ry 
acceptan -
ce   

Checking  
the  
schedu l e  of 
batteries  for 
the  p l an  
whether or 
not  
recei ving  
enough  
acceptances   

Battery 
SCADA 
checks  the  
schedu l e  of 
batteries  for 
the  p l an  
whether i t  has  
recei ved  or 
not  received  
enough  
acceptances.  
I f Battery 
SCADA has  
not  enough  
acceptances,  
then  move  on  
to  step  #6,  
E l se,  move  on  
to  step  #1 0. b1  

EXE
CUT
E  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

I nqu i ry 
acceptance   

the  
schedu l e  of 
batteries  for 
the  p l an   

 

1 0.a.1  I n  s tep  
#4. 4,  the  
total  
su rpl us  i s  
not  
enough ,   

or i n  s tep  
#4. 6,  t ime  
ou t  
occurs ,  or 
i n  s tep  
#4. 7. a. 3 ,  
no  other 
customer’s  
battery i s  
se lected   

Send i ng  
Message  of 
l ack of 
surpl us  for 
the  p l an  to  
Gri d  EMS   

Battery 
SCADA 
Sends  
Message  of 
l ack of 
surpl us  for the  
p l an  and  the  
schedu l e  of 
batteries  for 
the  p l an  to  
Gri d  EMS   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

Message  of 
l ack of 
su rpl us  for 
the  pl an  and   

The  
schedu l e  of 
batteri es  for 
the  pl an   

 

1 0.a.2 Upon  
recei vi ng  
Message  
of l ack of 
su rpl us  for 
the  p l an   

Recei ving  
Message  of 
l ack of 
surpl us  for 
the  p l an  and  
the  
schedu l e  of 
batteries  for 
the  p l an   

Gri d  EMS  
recei ves  
Message  of 
l ack of 
surpl us  for the  
p l an  and  the  
schedu l e  of 
batteries  for 
the  p l an   

CHA
NGE  

Grid  
EMS  i n  
Actor A 

Grid  
EMS  i n  
Actor A 

Message  of 
l ack of 
su rpl us  for 
the  p l an  and   

The  
schedu l e  of 
batteries  for 
the  p l an   

 

1 0a.3 Comple-
ti on  of 
recei vi ng  
Message   

D i splay 
Message  of 
l ack of 
su rpl us  for 
the  p l an  and  
the  
schedu l e  of 
batteries  for 
the  p l an   

Gri d  EMS  
d i splays  
Message  of 
l ack of 
surpl us  for the  
p l an  and  the  
schedu l e  of 
batteries  for 
the  p l an .  
Move  on  to  
Exi t,  

Or move  on  to  
s tep  #1  to  
retry wi th  
another p l an   

CHA
NGE  

Grid  
EMS  i n  
Actor A 

Grid  
Operator 
i n  Actor 
A 

Message  of 
l ack of 
su rpl us  for 
the  pl an   

The  
schedu l e  of 
batteries  for 
the  pl an   

 

1 0.b.1  Upon  a l l  
‘ I nqu i ry 
acceptan -
ce’   

Send i ng  the  
schedu l e  of 
batteries  for 
the  p l an   

Battery 
SCADA sends  
the  schedu le  
of batteries  
for the  pl an   

CHA
NGE  

Battery 
SCADA 
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

Schedu l e  of 
batteries  for 
the  pl an   
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Scenario  

Scenario  name:  JWG2024 –  Making  P lan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

1 0.b2 Upon  
recei vi ng  
the  
schedu l e  
of 
batteries  
for the  
p l an   

D i splay the  
schedu l e  of 
batteries  for 
the  p l an   

Gri d  EMS  
d i splays  the  
schedu l e  of 
batteries  for 
the  p l an   

GET Grid  
EMS  i n  
Actor A 

Grid  
Operator 
i n  Actor 
A 

Schedu l e  of 
batteries  for 
the  pl an   

 

 

Scenario  

Scenario  name:  JWG2025 –  Execu tion  Noti fication  of the  Plan  for PSCBA 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Servi
ce  

I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

1  When  Grid  
Operator 
review and  
approve  The  
Schedu l e  of 
Batteries  for 
the  P lan   

Noti fyi ng  
execu-
ti on  of 
the  p l an   

Gri d  
Operator 
noti fi es  
execu tion  
of the  p l an   

CHA
NGE  

Grid  
Operator 
i n  Actor A 

Grid  EMS  i n  
Actor A 

Execu tion  
Noti fi cation   

 

2  Upon  
recei ving  
Execution  
Noti fi cation   

Send i ng  
Execu-
ti on  
Noti fi ca-
ti on   

Gri d  EMS  
sends  
Execution  
Noti fi catio
n  to  
Battery 
SCADA.   

CHA
NGE  

Grid  EMS  
i n  Actor A 

Battery 
SCADA i n  
Actor A 

Execu tion  
Noti fi cation   

 

3  Upon  
recei ving  
Execution  
Noti fi cation   

Send i ng  
Execu-
ti on  
Noti fi ca-
ti on   

Battery 
SCADA 
sends  
Execution  
Noti fi catio
n  to  
Customer 
s i de  EMS   

CHA
NGE  

Battery 
SCADA i n  
Actor A 

Customer 
s i de  EMS  
as  CEM  

Execu tion  
Noti fi cation   

 

 

Scenario  

Scenario  name:  JWG2026 –  Control  of Stationary Battery 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

1  Every 
1 second  
du ri ng  
conduc-
ti ng  the  
p l an  for 
PSCBA 

Send i ng  
Charg i ng  /  
D i schar-
g ing  
command  

Battery 
SCADA sends  
Charg i ng /Disc
harge  
command  to  
Stationary 
Battery 
accord i ng  to  
the  schedu le  
of batteries  for 
the  pl an  

CHAN-
GE  

Battery 
SCADA 
i n  Actor 
A 

Stationar
y Battery 
i n  Actor A 

Charg i ng  /  
D i scharg ing  
command  
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Scenario  

Scenario  name:  JWG2026 –  Control  of Stationary Battery 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

2  Upon  
recei ving  
Charg i ng  /  
D i scharg in
g  
command  

Charg i ng  
or 
D i scharg in
g  

Send i ng  
Current  
Status  

Stationary 
Batteries  
charge  or 
d i scharge  
accord i ng  
Charg i ng /Disc
harge  
command  

And  sends  
Current  S tatus  
to  Battery 
SCADA 

CHANG
E  

Stationa
ry 
Battery 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor A 

Current  
Status  of 
each  
stationary 
battery 

 

3  Upon  
recei ving  
current  
S tatus  of 
each  
s tationary 
battery  

Record ing  
current  
Status  of 
each  
stationary 
battery  

Battery 
SCADA 
records  
cu rrent  S tatus  
of each  
stationary 
battery  

CHANG
E  

Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor A 

Current  
Status  of 
each  
stationary 
battery  

 

 

Scenario  

Scenario  name:  JWG2027  –  Mon i toring  the  Vi rtual  Battery of PSCBA,  Customer Battery 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1  Every 30  
m inu tes  

Send i ng  
‘ request  
for cu rrent  
status  of 
Customer’
s  Battery’  

Battery 
SCADA sends  
‘ request for 
curren t status  
of Customer’ s  
Battery’  to  
customers’  
EMSs  

CRE
ATE  

Battery 
SCADA i n  
Actor A 

Customer 
s i de  EMS  
as  CEM  

request  for 
cu rrent  
status  of 
Customer’s  
Battery  

 

2  Upon  
recei vi ng  
‘ request 
for 
cu rren t 
status  of 
Custome
r’s  
Battery’  

Send i ng  
cu rrent  
status  of 
each  
Customer’
s  Battery 

Customers’  
s i de  EMS  
sends  cu rrent  
status  of each  
Customer’s  
Battery 

GET Customer 
s i de  EMS  
as  CEM  

Battery 
SCADA i n  
Actor A 

Curren t 
s tatus  of 
each  
Customer’s  
Battery 

 

3  Upon  
recei vi ng  
cu rren t 
status  

Recei ving  
and  
record i ng  
cu rrent  
status  of 
each  
Customer’
s  Battery 

Battery 
SCADA 
recei ves  and  
records  
cu rren t status  
of each  
Customer’s  
Battery 

CHA
NGE  

Battery 
SCADA i n  
Actor A 

Battery 
SCADA i n  
Actor A 

Curren t 
s tatus  of 
each  
Customer’s  
Battery 
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Scenario  

Scenario  name:  JWG2028  –  Mon i toring  the  Vi rtual  Battery of PSCBA,  S tationary Battery 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   exchanged  

1  Every 1  
second  

Cal cu l ation  
of Cu rrent  
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Battery 
SCADA 
Calcu l ates  
Current  
Status  of 
Vi rtual  
Battery for 
PSCAB  us ing  
Current  
Status  of 
each  
Customer’s  
Battery,  
Current  
Status  of 
each  
Stationary 
Battery and  
the  Schedu le  
of Batteri es  
for the  P l an  

CHANGE  Battery 
SCADA 
i n  Actor 
A 

Battery 
SCADA 
i n  Actor 
A 

Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

 

2  Completion  
of 
cal cu lati ng  
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Send i ng  
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Battery 
SCADA 
send ing  
Current  
Status  of 
Vi rtual  
Battery for 
PSCAB  to  
Gri d  EMS  

CHANGE  Battery 
SCADA 
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

 

3  Recei ving  
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Record ing  
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Grid  EMS  
records  
Current  
Status  of 
Vi rtual  
Battery for 
PSCAB  

CHANGE  Grid  EMS  
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

 

4  Upon  Gri d  
Operator 
request  

Requesti ng  
D i splay of 
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Grid  
Operator 
request  
d i splay of 
Current  
Status  of 
Vi rtual  
Battery for 
PSCAB  

CREATE  Grid  
Operator 
i n  Actor 
A 

Grid  
EMS  i n  
Actor A 

D i splay 
Request of 
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

 

5  Upon  
recei ving  
D i splay 
Request  

D i splaying  
Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

Grid  EMS  
d i splays  
Current  
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

GET Grid  EMS  
i n  Actor 
A 

Grid  
Operator 
i n  Actor 
A 

Curren t 
S tatus  of 
Vi rtual  
Battery for 
PSCAB  

 

 

Copyright International  Electrotechnical  Commission  



 – 1 98  – I EC TR 62746-2: 201 5  © I EC  201 5  

A.3. 1 6.5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Request for Cu rren t 
S tatus  of Customer’s  
Battery 

Th i s  i s  a  request  command  for Current  S tatus  
of Customer’s  Battery.  Every 30  m in ,  th i s  
command  wi l l  be  sent  from  the  Battery 
SCADA to  each  customer s i de  EMS.  

Th i s  command  i ncl udes  I D  for 
customer s i de  EMS  as  the  desti nation  
of th i s  message  

Curren t Status  of each  
Customer’s  Battery 

Th i s  i s  the  response  of the  Request  for 
Curren t Status  of Customer’s  Battery.   

Th is  i n formation  i ncl udes  acti ve  
power,  SOC and  operation  cond i ti on  
of Customer’s  battery wh ich  i s  
con trol l ed  by the  customer s i de  EMS.  

Curren t Status  of each  
Stationary Battery 

Th i s  i n formation  i ncl udes  acti ve  power,  SOC 
and  operati on  cond i ti on ,  and  Remote/local  
cond i ti on .  

[Not Appl i cable,  I n formation  wi th i n  
Actor A]  

Defau l t  P lan  for 
PSCBA  

Common ly used  pattern  for PSCBA.  Time  
period  i s  d i sp layed  by power i n  percentage.  

See  F ig .  1  i n  section  1 . 4  for Defau l t  P lan  for 
PSCBA.  

[Not Appl i cable,  I n formation  wi th i n  
Actor A]  

D i splay Request  of 
Defau l t  p l ans  

Th i s  i s  a  d i splay request of Defau l t  p l an .  [Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

Calcu l ation  Request  of 
the  total  su rpl us  
potential  for defau l t  
p l an  

Th i s  i s  a  ca l cu lation  Request of the  tota l  
surpl us  potential  for d efau l t  p l an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

Calcu l ation  Request  of 
the  total  su rpl us  
potential  for the  pl an  

Th i s  i s  a  ca l cu l ation  Request  of the  total  
surpl us  potential  for the  pl an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

D i splay Request  of the  
total  surplus  potenti a l  
for defau l t  p l an  

Th i s  i s  a  d i splay request  of the  total  su rp lus  
potential  for defau l t  p l an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

The  tota l  su rpl us  
potential  for each  
defau l t  p l an  

Absolu te  val ue  ( i n  MW) pattern  that  showed  
how much  contri bu ti on  can  be  actual l y done  
to  each  defau l t  p l an  for PSCBA by summ ing  
up  the  su rpl us  power of Stationary Batteri es  
and  customer’s  batteri es .  Un i t  i s  i n  MW per 
hou r.  See  F i g . 2  for the  tota l  su rpl us  potential  
for each  defau l t  p l an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

The  tota l  su rpl us  
potential  for the  pl an  

Absolu te  val ue  ( i n  MW) pattern  that  showed  
how much  contri bu ti on  can  be  actual l y done  
to  the  pl an  for PSCBA by summ ing  up  the  
surpl us  power of Stationary Batteries  and  
customer’s  batteri es.  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

The  schedu le  of 
batteries  for each  
defau l t  p l an  

Th i s  schedu l e  i s  provi ded  for each  defau l t  
p l an  by Battery SCADA.  

Th i s  schedu l e  i ncl udes  schedu l es  of a l l  
S tati onary Batteri es  and  a l l  Customer s i de  
Batteries  for the  defau l t  p l an .  See  F ig3  for the  
schedu l e  of batteri es  for each  defau l t  p l an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

Request for Schedu l e  Request command  for schedu l e  from  the  
Battery SCADA to  the  customer s i de  EMS.  I t  
wi l l  be  stated  as  the  next  day schedu l e  or the  
same  day schedu le.  Upon  rece iving  th i s  
request,  the  customer’s  battery sends  the  
detai l  schedu l e,  ou tl i ne  schedu le  or su rpl us  
schedu l e  of i t  to  Battery SCADA.  

Th i s  command  i ncl udes  the  
fol l owings.   

I D  for customer s i de  EMS  as  the  
desti nati on  of th i s  message  

I nd icator for the  next d ay schedu le  or 
the  same day schedu l e  

Detai l  Schedu le  of 
Customer’s  Battery 
(cf)  

Th is  schedu l e  i s  On-the-day-Schedu l e  or the  
next-day-Schedu l e  of each  cus tomer’s  
battery,  wh ich  i s  i ncl uded  i n  the  response  of 
Request  for Schedu l e  command .   

Th is  i n formation  i ncl udes  the  i n i ti a l  
SOC,  charg ing /d i scharg i ng  power of 
each  peri od  accord i ng  to  the  
customer’s  ori g i nal  schedu l e  and  the  
customer col l ateral  cond i ti on  wh ich  
i ncl udes  cost  i n formation .  
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I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Outl i ne  schedu le  of 
Customer’s  Battery 
(cf)  

Th i s  schedu l e  i s  On-the-day-Schedu l e  or the  
next-day-Schedu l e  of each  cus tomer’s  
battery,  wh ich  i s  i ncl uded  i n  the  response  of 
Request  for Schedu l e  command .  

Th is  i n formation  i ncl udes  the  i n i ti a l  
SOC,  maximum  charg ing/d i scharg ing  
power of each  period  accord i ng  to  the  
customer’s  ori g i nal  schedu l e  
charg ing /d i scharg ing  power of each  
period  accord i ng  to  the  customer’s  
ori g i na l  schedu le,  restri cti on  of SOC 
of each  peri od  and  the  customer 
col l ateral  cond i ti on  wh ich  i ncl udes  
cost  i n formation .  

Surpl us  schedu l e  of 
Customer’s  Battery 
(cf)  

Th i s  schedu l e  i s  On-the-day-Schedu l e  or the  
next-day-Schedu l e  of each  cus tomer’s  
battery,  wh ich  i s  i ncl uded  i n  the  response  of 
Request  for Schedu l e  command .  

Th is  i n formation  i ncl udes  the  i n i ti a l  
SOC,  surpl us  of charg ing/surpl us  of 
d i scharg ing  power of each  peri od ,  
restri cti on  of SOC of each  peri od  and  
the  customer col l ateral  cond i ti on  
wh ich  i ncl udes  cost  i n formation .  

Plan  for PSCBA  Th is  i s  a  pattern  of the  power val ues  wh ich  a  
Gri d  Operator i s  goi ng  to  cu t  or sh i ft  and  i s  
represented  i n  MW per time  period .  See  F ig  4  
for example  of the  pl an  for PSCBA.  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

Curren t Status  of 
Vi rtual  Battery for 
PSCAB  

Th is  i s  the  sum  total  of the  performance  
resu l ts  of a l l  batteries  that  are  i ncl uded  i n  the  
Schedu l e  of Batteries  for the  P lan .  A Gri d  
Operator can  suppose  th i s  to  be  the  
performance  resu l t  of the  vi rtual  energy 
storage.  

[Not Appl i cable,  I n formation  wi th i n  
Actor A]  

The  Schedu le  of 
Batteries  for the  P l an  

Th i s  schedu l e  i ncl udes  schedu l es  of a l l  
S tationary Batteri es  and  a l l  Customer s i de  
Batteries  for the  p lan  and  i s  provi ded  by 
Battery SCADA.  See  F i g . 5  for the  Schedu le  of 
Batteries  for the  P l an .  

[Not  Appl i cable,  I n formation  wi th i n  
Actor A]  

Message  of l ack of 
su rpl us  for the  p l an  

When  Battery SCADA detects  l ack of surplus  
of the  sum  total  of a l l  batteri es  duri ng  
calcu lation  of The  Schedu le  of Batteries  for 
the  P lan ,  i t  d i splays  th i s  message  for the  G rid  
Operator.  

[Not Appl i cable,  I n formation  wi th i n  
Actor A]  

I nqu i ry  Request for response  on  acceptance  or 
re j ection  for surplus  power usage  of 
customer’s  battery.  The  su rpl u s  (kW for each  
period )  of the  customer’s  battery to  be  used  
by the  pl an  for PSCBA i s  i ncl uded  i n  the  
i nqu i ry.  I t  i s  sent  from  the  Battery SCADA to  
the  customer s i de  EMS.  

Th i s  command  i ncl udes  the  
fol l owings.  

I D  for customer s i de  EMS  as  the  
desti nati on  of th i s  messageI denti fi er 
for the  type  of the  schedu l e  (the  
requ i red  su rpl us  of the  Customer’s  
battery correspond ing  to  the  CEM)  

The  schedu le  wh ich  shows  
Charg i ng /Discharg i ng  pattern ,  wh ich  
i s  defi ned  i n  I EC 61 850-90-1 0  
( I EC 61 850  schedu l i ng  functions)  

I nqu i ry Acceptance  Acceptance  i n  response  to  the  i nqu i ry made.  
I t  i s  sent  from  the  customer s i de  EMS  to  the  
Battery SCADA.  

Th i s  command  i ncl udes  the  
fol l owings.   

I D  for customer s i de  EMS  as  the  
source  of th i s  message  

I nd icator showing  acceptance  

I nqu i ry Rej ection  Rejecti on  i n  response  to  the  i n qu i ry made.  I t  
i s  sen t  from  the  customer s i de  EMS  to  the  
Battery SCADA.  

Th i s  command  i ncl udes  the  
fol l owings.   

I D  for customer s i de  EMS  as  the  
source  of th i s  message  

I nd icator showing  re j ection  

Execu tion  Noti fi cation  Th i s  i s  the  noti fi cati on  of Executi ng  the  pl an .  
Gri d  Operator d eterm ines  the  noti fi cation .  

Th i s  command  i ncl udes  the  
fol l owings.   

I D  for customer s i de  EMS  as  the  
desti nati on  of th i s  message  
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I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Charg i ng /Discharg ing  
command  

Command  sen t from  the  Battery SCADA to  
the  Stationary Battery.  

[Not Appl i cable,  I n formation  wi th i n  
Actor A]  

(cf)  As  for “Deta i l  Schedu l e” ,  “Outl i ne  Schedu l e”  and  “Surplus  Schedu le”,  one  of them  shal l  be  used  accord i ng  
to  the  management  method  of Customer’s  Battery.  

 

A.3. 1 6.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  Requ i rement description  

  

 

A.3. 1 6.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 6.8  Custom  in formation  (optional )  

Custom  Information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3. 1 7  H igh  l evel  use  case  (JWG2041 )  Power Ad justment Normal  Cond itions  

A.3. 1 7. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG2041  DER,  Customer 
Prem ises  

Ad justment of energy production  &  consumption  i n  normal  cond i ti ons  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

 

0. 1  1 8/02/201 4  I n i ti a l  Draft  Draft  

0 . 2  07/03/201 4  Added  Use  Case  I D  Draft  

0 . 3  24/02/201 4  Updated  JWG  Use  Case  I D  from  
JWG201 1  to  JWG2041  

Draft  

 

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  among  the  Di stri ct  Service  Provi der 
Energy Management System(D-SPEM),  the”Commun i ty Energy Suppl i er own i ng  
Renewabl e  sources(CES)  /  Commun i ty Energy savi ng  service  Provi der (CEP)”  
Energy Management  System  (C-EMS)  and  the  Bu i l d i ng  Energy Management  System .  

I n  th i s  case,  SG  CP  i s  l ocated  among  the  D -SPEM,  the  C-EMS  and  the  Bu i l d i ng  
Energy Management  System .  

 

 

EMS:  Energy Management System  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  the  acceleration  of producing  power by Renewable  
sources  of Energy.  Th i s  i s  ach i eved  by reg i stration  of i n formation  regard ing  the  
bu i l d i ng  and  the  Commun i ty Energy Suppl i er own i ng  Renewable  sources  of Energy 
(CES)  /  Commun i ty Energy saving  service  Provi der (CEP).  

Related  business  
case(s)  

Th is  use  case  i s  one  of the  generic  use  cases  of the  demand  response  services  for 
the  bu i l d i ngs  us ing  i n  some  u ti l i ti es,  BEMS  (Bu i l d i ng  Energy Management  System)  
agg regators,  domesti c  projects  i n  J apan .  

(Th is  use  case  i s  i n dependent from  the  national  or reg i onal  market  d esign .  I t  shou ld  
be  agreed  on  the  62746-2use  case  &  requ i rement d i scussion . )  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  D istri ct  Service  Provider EMS  (D-SPEM) manages  the  production  of e l ectri ci ty us i ng  Renewabl e  sou rces  of 
Energy (REs)  owned  by Customers.  Then ,  the  D i stri ct  Service  Provider EMS  (D-SPEM)  sends  a  s i gnal  to  the  
CEM  i n  order to  accelerate  the  production  or decel erate  the  production .  Then ,  the  CES/CEP  EMS  (C-CEM)  
updates  the  production  pl an .  

Complete  description  

IEC 

Bu i l d i ng -EMS  

C-EMS  

D-SPEM  
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Narrati ve  of use  case  

1 )  The  Actor A (D-SPEM)  estimates  the  fu tu re  producti on  of e l ectri ci ty us i ng  the  weather i n formation .  Then ,  
the  Actor A  (D-SPEM)  decides  that  the  production  of e l ectri ci ty wi l l  be  i nsu ffi cien t  for the  demand  or 
exceed  the  demand  i n  the  near fu tu re.  

2 )  The  Actor A (D-SPEM) sends  the  s i gnal  for accel erati ng  the  production(production  p l an )  or decelerati ng  the  
producti on (production  pl an )  to  the  CEM  (C-CEM).  

3)  The  CEM  (C-CEM)  updates  the  production  p l an .  Then ,  The  CEM  (C-CEM) sends  the  con trol  request  (Smart  
device  I D-power profi l e)  to  the  CEM   (Bu i l d i ng  CEM).  

4)  The  CEM  (Bu i l d i ng  CEM)  rece i ves  confi rmation  from  i ts  term inal .  Then ,  The  CEM  (Bu i l d i ng  CEM)  sends  the  
rep ly to  the  CEM  (C-CEM).  

5)  The  CEM   (C-CEM)  updates  the  production  p l an .  Then ,  the  CEM  (C-  CEM)  sends  the  contro l  s i gnal  (Smart 
device  I D-power profi l e)   to  the  CEM  (Bu i l d i ng  CEM).  

6)  The  CEM  (Bu i l d i ng  CEM)  sends  the  con tro l  s i gna l  (power profi l e)  to  the  smart  device.  

7)  The  smart  device  sends  the  resu l ts  to  the  CEM  (Bu i l d i ng  EMS).  

8)  The  CEM  sends  the  resu l ts  to  the  CEM  (C-  CEM).  

9)  The  CEM  (C-  CEM)  sends  the  control  s i gnal (power profi l e)  to  the  smart  device.  

1 0)  The  smart  device  sends  the  resu l ts  to  the  CEM  (C-  CEM).  

1 1 )  The  CEM  (C-  CEM)  sends  the  resu l ts  to  the  Actor A (D-SPEM).  

 

General  remarks  

General  remarks  

 

 

A.3. 1 7.2  Diagram  of use case  

Figu re  A. 26  shows  a  d iagram  of use  case.  

Diagram(s)  of use  case  

 

 

 
 

Figure A.26  – Sequence  d iagram   

A.3. 1 7.3  Techn ical  detai ls  

Actors  

CES :  Community Energy Supp l ier owning  REs  (e. g .  B iomass  Business),    CEP :  Community Energy saving  service Provider

D-SPEM:  D istrict Service Provider EMS,    C-EMS:  CES/CEP EMS

Power classification :  i . e.  RE,  non-RE,  Load ,    RE  :  Renewab le source of  Energy (e. g .  So lar Photovo ltaic)

IEC 
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor 

l i st  

Actor type  
see  Actor l i st  

Actor description   
see  Actor l i st  

Further i n formation  
speci fic  to  th is  use  

case  

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  
wi th  the  system  functions  and  components  i n  the  
home/bu i l d i ng  or home/bu i l d i ng  au tomation  
network through  the  energy management  
commun ication  channel . .  Examples  of such  market 
rol es  are  the  Energy Provi der,  the  Energy Services  
Provider,  the  aggregator,  etc.  

I n  add i ti on  i n  th i s  use  case,  Actor A cons ists  of 
D i stri ct  Service  Provi der EMS  (D-SPEM).  

The  D-SPEM  manages  energy saving  and  
demand-supply for Sel f-sustai n i ng  D i stri ct/Disaster 
Recovery.  

 

CEM  I n ternal  The  CEM  i s  a  l og ical  fu nction  optim izing  energy 
consumption  and  or production  based  on  s i gnal s  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sen t to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  
to  be  mentioned .  I t  can  hand le  general  or 
ded icated  l oad  and  generation  management 
commands  and  then  forwards  these  to  the  
connected  devices.  I t  provi des  vi ce  versa  
i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti pl e  l oads/generation  resources  can  be  
combined  i n  the  CEM  to  be  mu tual l y control l ed .   

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  ca l l ed  a  Customer Energy 
Management System  or CEMS .  

I n  add i ti on  i n  th i s  use  case,  CEM  consists  of 
CES/CEP  EMS(C-CEM) and  Bu i l d i ng  EMS.  

C-CEM  manages  “ad justment of energy production  
&  consumption  i n  normal  cond i ti ons”  and  “Energy 
accommodation  i n  d i saster cond i ti ons. ”  

Bu i l d i ng  EMS  i s  a  system  used  to  mon i tor and  
con trol  Smart  Devices   

 

Smart device  External  A smart  device  may be  an  appl i ance,  generator or 
s torage  device  (Local  s torage  devices  i ncl ude  
d i rect  and  functional  e l ectri ci ty  s torages  such  as  
e l ectrochem ical  batteries,  heat  pumps  and  m icro  
CHP  such  as  fuel  ce l l s  wi th  heat bu ffers ,  a i r 
cond i ti on ing  and  cool i ng  devices  wi th  thermal  
i nerti a,  etc… ).  The  smart  device  can  receive  data  
d i rectl y from  the  g ri d ,  though  an  i n terface  wi th  the  
CEM  and  can  react  to  commands  and  s i gnal s  from  
the  gri d  i n  an  i n tel l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  
SG-CG,  i t  must be  seen  as  an  external  actor.  

I n  add i ti on  i n  th i s  use  case,  smart  device  consists  
of “REs,  non-REs  and  l oad . ”  

 

 

Triggering  even t,  precond i ti ons,  assumptions  
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Use case cond i tions  

Actor/System/Information/  
contract  

Triggering  even t  Pre-condi tions  Assumption  

Actor A 

decides  that  the  
production  of 
e l ectrici ty wi l l  be  
i nsu fficien t  for the  
demand  or exceed  
the  demand  i n  the  
near fu tu re  

  

 

References  

References  

No.  References  Type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

       

 

Further i n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  model 2,  Model 3  

Level  of depth  

H igh  l evel   use  case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generi c  (Th is  use  case  i s  i ndependent from  the  national  or reg ional  market  desi gn .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  requ i rement d i scuss ion . )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Smart  Gri d ,  Sel f-sustai n i ng  Di s tri ct,  D i saster Recovery 

 

A.3. 1 7.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

1  Ad justment of 
energy production  &  
consumption  i n  
normal  cond i ti ons  

Actor A decides  that the  
producti on  of 
e l ectri ci ty wi l l  be  
i nsu ffi cien t for the  
demand  or exceed  
the  demand  i n  the  
near fu tu re  

  

 

Steps  – Scenarios  
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Scenario  

Scenario  
name:  

No.  1  Ad justment of energy production  & consumption  i n  normal  condi tions  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ activi ty 

Ser
vi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1    The  Actor A (D-
SPEM)  estimates  the  
fu ture  production  of 
e l ectri ci ty us ing  the  
weather i n formation .  
Then ,  the  Actor A  
(D-SPEM)  decides  
that  the  production  
of e l ectri ci ty wi l l  be  
i nsuffi cien t  for the  
demand  or exceed  
the  demand  i n  the  
near fu tu re.  

 Actor A -  -   

2    The  Actor A(D-
SPEM)  sends  the  
s i gnal  for 
accelerati ng  the  
production (productio
n  p l an)  or 
decelerati ng  the  
production (productio
n  p l an)  to  the  CEM  
(C-CEM).  

 Actor A 
(D-SPEM)  

CEM  (C-
CEM)  

s i gnal  for 
accelerati ng  
the  
production  
(production  
pl an )  or 
decelerati ng  
the  
production(p
roduction  
pl an )   

 

 

3    The  CEM  (C-CEM)  
updates  the  
production  p l an .  
Then ,  The  CEM  (C-
CEM) sends  the  
con trol  request 
(smart  device  I D-
power profi l e)  to  the  
CEM   (Bu i l d i ng  
CEM).  

 CEM  (C-
CEM)  

CEM  
(Bu i l d i ng  
CEM)  

con trol  
request  
(smart  
device  I D-
power 
profi l e)  

 

4    The  CEM  (Bu i l d i ng  
CEM)  receives  
confi rmation  from  i ts  
term inal .  Then ,  The  
CEM  (Bu i l d i ng  CEM)  
sends  the  repl y to  
the  CEM  (C-CEM).  

 CEM  
(Bu i l d i ng  
CEM)  

CEM  (C-
CEM)  

rep ly  

5    The  CEM   (C-CEM)  
updates  the  
production  pl an .  
Then ,  the  CEM  (C-  
CEM)  sends  the  
control  s i gnal  (smart  
device  I D-power 
profi l e)   to  the  CEM  
(Bu i l d i ng  CEM).  

 CEM   (C-
CEM)  

CEM  
(Bu i l d i ng  
CEM)  

control  
s i gnal  (smart  
devi ce  I D-
power 
profi l e)  

 

6    The  CEM  (Bu i l d i ng  
CEM)  sends  the  
control  s i gnal  (power 
profi l e)  to  the  smart  
device.  

 CEM  
(Bu i l d i ng  
CEM)  

Smart  
device  

con trol  
s i gnal (power 
profi l e)  

 

7    The  smart  device  
sends  the  resu l ts  to  
the  CEM  (Bu i l d i ng  
EMS).  

 Smart  
device  

CEM  
(Bu i l d i ng  
EMS)  

resu l ts   
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Scenario  

Scenario  
name:  

No.  1  Ad justment of energy production  & consumption  i n  normal  condi tions  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ activi ty 

Ser
vi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

8    The  CEM  sends  the  
resu l ts  to  the  CEM  
(C-  CEM).  

 CEM  
(Bu i l d i ng  
EMS)  

CEM  (C-  
CEM)  

resu l ts   

9    The  CEM  (C-  CEM)  
sends  the  control  
s i gnal (power profi l e)  
to  the  smart  device.  

 CEM  (C-  
CEM)  

Smart  
device  

con trol  
s i gnal  

 

1 0    The  smart  device  
sends  the  resu l ts  to  
the  CEM  (C-  CEM).  

 Smart  
device  

CEM  (C-  
CEM)  

resu l ts   

1 1    The  CEM  (C-  CEM)  
sends  the  resu l ts  to  
the  Actor A (D-
SPEM).  

 CEM  (C-  
CEM)  

Actor A 
(D-
SPEM)  

resu l ts   

 

A.3. 1 7.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
(ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

signal  for accelerati ng  
the  producti on  (M4-2-1 )  

The  s i gnal  i ncl udes  production  accelerati ng  
s i gnal  and  production  p l an .  

 

s i gnal  for d ecelerati ng  
the  producti on  (M4-2-2)  

The  s i gnal  i ncl udes  production  decelerati ng  
s i gnal  and  production  p l an .  

 

control  request (M4-2-
3)  

The  s i gnal  i ncl udes  the  request for control ,  
the  smart  device  i d   and  the  power profi l e.  

 

rep ly (M4-2-4)  The  repl y i s  the  answer for the  con trol  
request.  

 

control  s i gnal  l (M4-2-5)  The  s i gnal  consist of “the  smart  device  i d  
and  the  power profi l e”  or on l y power profi l e .  

 

resu l ts  (M4-2-6)  The  resu l ts  are  created  by the  Smart  Device  
as  a  resu l t  of control l i n g  the  CEM  (Bu i l d i ng  
EMS)  or CEM  (C-CEM).  

 

 

A.3. 1 7.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  

 

Requ i rement description  

  

 

A.3. 1 7.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  
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A.3. 1 7.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3. 1 8  H igh  l evel  use  case  (JWG2042)  Energy accommodation  for bu i ld ings  under 
d isaster cond itions  

A.3. 1 8. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area  /  Domain (s)/ 
Zone(s)  

Name of u se  case  

JWG2042  DER,  D i stri bu ti on ,  
Customer Prem ises  

Energy accommodation  i n  d i saster cond i ti ons  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

0. 1  1 8/02/201 4  I n i ti a l  Draft  Draft  

0 . 2  07/03/201 4  Added  Use  Case  I D  Draft  

0 . 3  24/03/201 4  Updated  JWG  use  case  I D  from  
JWG201 2  to  JWG2042  

Draft  

 

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  among  the  Di stri ct  Service  Provi der 
Energy Management System(D-SPEM),  the”Commun i ty Energy Suppl i er own i ng  
Renewabl e  sources(CES)  /  Commun i ty Energy savi ng  service  Provi der (CEP)”  
Energy Management  System  (C-EMS)  and  the  Bu i l d i ng  Energy Management  System .  

I n  th i s  case,  SG  CP  i s  l ocated  among  the  D -SPEM,  the  C-EMS  and  the  Bu i l d i ng  
Energy Management  System .  

 

 

EMS:  Energy Management System  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  the  acceleration  of producing  power by Renewable  
sources  of Energy.  Th i s  i s  ach i eved  by reg i stration  of i n formation  regard ing  the  
bu i l d i ng  and  the  Commun i ty Energy Suppl i er own i ng  Renewable  sources  of Energy 
(CES)  /  Commun i ty Energy saving  service  Provider (CEP).  

Related  business  
case(s)  

Th is  use  case  i s  one  of the  generic  use  cases  of the  demand  response  services  for 
the  bu i l d i ngs  us ing  i n  some  u ti l i ti es,  BEMS  (Bu i l d i ng  Energy Management  System)  
agg regators,  domesti c  projects  i n  J apan .  

(Th is  use  case  i s  i n dependent  from  the  national  or reg i onal  market  d es ign .  I t  shou ld  
be  agreed  on  the  62746-2use  case  &  requ i rement d i scussion . )  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

I n  case  of a  d i saster,  the  Commun i ty Energy Suppl i er own ing  Renewable  sources  of Energy  (CES)  /  Commun i ty 
Energy saving  service  Provider (CEP)  changes  the  “power suppl y p l an  for normal  s i tuati ons”  to  the  “power 
suppl y p l an  for d i saster s i tuati ons, ”  i n  order to  keep  provi d i ng  power to  “d i saster control  centers . ”  On  the  “power 
suppl y p l an  for d i saster s i tuati ons, ”  the  CES/CEP  suppl i es  the  e l ectri cal  and  the  thermal  power to  the  “D isaster 
Control  Cen ter” .  

Complete  description  

IEC 

Bu i l d i ng-EMS  

C-EMS  

D-SPEM  
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Narrati ve  of use  case  

1 )  The  CEM  (Bu i l d i ng  EMS)  sends  the  power profi l e  for d i saster s i tuation  to  the  CEM  (C-CEM).  

2 )  The  CEM  (C-CEM)  sends  the  aggregated  power profi l e  for d i saster s i tuation  to  the  Actor A (Energy 
suppl i er&D-SPEM).  

3)  The  Actor A (Energy suppl i er&D-SPEM)  ad j ust  the  the  agg regated  power profi l es  for d i saster s i tuati on .  
Then ,  the  Actor A (Energy suppl i er&D-SPEM)  sends  the  aggregated  power profi l e  for d i saster s i tuation  to  
the  CEM  (C-CEM).  

4)  The  CEM  (C-CEM)  sends  the  power profi l e  for d i saster s i tuati on  to  the  CEM  (Bu i l d i ng  EMS).  

5)  The  CEM  (C-CEM)  and  the  CEM  (Bu i l d i ng  EMS)  send  the  status  report  to  the  Actor A (Energy suppl i er&D-
SPEM).  

6)  The  Actor A (Energy suppl i er&D-SPEM)  sends  d i saster s i gnal  to  the  CEM  (C-CEM).  

7)  The  CEM  (C-CEM)  changes  the  p l an  (to  power profi l e  for d i saster s i tuation ).  Then ,  the  CEM  (C-CEM)  sends  
d i scharge  s i gnal  to  the  smart  device.  

8)  The  CEM  (C-CEM) sends  -accommodation  report  to  the  CEM  (Bu i l d i ng  EMS).  

9)  The  smart  device  sends  the  resu l ts  to  the  CEM  (Bu i l d i ng  EMS).  

1 0)  The  CEM  (Bu i l d i ng  EMS)  sends  the  resu l ts  to  the  CEM  (C-CEM).  

 

General  remarks  

General  remarks  

 

 

A.3. 1 8.2  Diagram  of use case  

Figu re  A. 27  shows  a  d iagram  of use  case.  

Diagram(s)  of use  case  

 

 

 
 

Figure A.27  – Sequence  d iagram   

A.3. 1 8.3  Techn ical  detai ls  

Actors  

CES :  Community Energy Suppl ier owning  REs  (e. g .  Biomass Business),    CEP :  Community Energy saving  service Provider

D-SPEM:  D istrict Service Provider EMS,    C-EMS:  CES/CEP EMS

Power classification :  i . e.  RE,  non-RE,  Load ,    RE  :  Renewab le source of  Energy (e. g .  So lar Photovo ltaic)

IEC 
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further i n formation  
speci fic  to  th i s  use  

case  

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  
wi th  the  system  functi ons  and  components  i n  the  
home/bu i l d i ng  or home/bu i l d i ng  au tomation  
network th rough  the  energy management 
commun ication  channel . .  Examples  of such  market 
rol es  are  the  Energy Provi der,  the  Energy Services  
Provider,  the  agg regator,  etc.  

I n  add i ti on  i n  th i s  use  case,  Actor A consists  of 
D i stri ct  Service  Provi der EMS  (D-SPEM).  

The  D-SPEM  manages  energy saving  and  
demand-supply for Sel f-sustain i ng  D i stri ct/Disaster 
Recovery.  

 

CEM  I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  s i gnal s  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sent  to  and  recei ved  from  connected  
devices;  especial l y the  i n -home/bu i l d i ng  sector has  
to  be  mentioned .  I t  can  hand le  general  or 
ded icated  l oad  and  generation  management  
commands  and  then  forwards  these  to  the  
connected  devices.  I t  provi des  vi ce  versa  
i n formation  towards  the  “g ri d  /  market” .  Note  that  
mu l ti p l e  l oads/generation  resources  can  be  
combined  i n  the  CEM  to  be  mutual l y con trol l ed .   

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy 
Management  System  or CEMS .  

I n  add i ti on  i n  th i s  use  case,  CEM  consists  of 
CES/CEP EMS(C-CEM)  and  Bu i l d i ng  EMS.  

C-CEM  manages  “ad justment  of energy production  
&  consumption  i n  normal  cond i ti ons”  and  “Energy 
accommodation  i n  d i saster cond i ti ons. ”  

Bu i l d i ng  EMS  i s  a  system  used  to  mon i tor and  
con trol  smart  devices.   

 

Smart device  External  A smart  device  may be  an  appl i ance,  generator or 
s torage  device  (Local  s torage  devices  i ncl ude  
d i rect  and  functional  e l ectri ci ty  storages  such  as  
e l ectrochem ical  batteri es,  heat  pumps  and  m icro  
CHP  such  as  fuel  cel l s  wi th  heat  buffers,  a i r 
cond i ti on ing  and  cool i ng  devices  wi th  thermal  
i nerti a,  etc… ).  The  smart  device  can  receive  data  
d i rectl y from  the  g ri d ,  though  an  i n terface  wi th  the  
CEM  and  can  react to  commands  and  s i gnal s  from  
the  g ri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  
SG-CG,  i t  must be  seen  as  an  external  actor.  

I n  add i ti on  i n  th i s  use  case,  smart  device  consists  
of “REs,  non-REs  and  l oad . ”  

 

 

Triggering  even t,  precond i ti ons,  assumptions  
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Use case cond i tions  

Actor/System/Information/  
Contract  

Triggering  event  Pre-condi tions  Assumption  

CEM  (Bu i l d i ng  EMS)  
sends  the  power profi l e  for 
d i saster s i tuati on  to  the  CEM  
(C-CEM)  

  

 

References  

References  

No.  References  type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

       

 

Further i n formation  on  the  use  case  for cl assi fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  Model 2 ,  Model 3  

Level  of depth  

H igh  l evel   use  Case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generic  (Th is  use  case  i s  i ndependent  from  the  national  or reg ional  market design .  I t  shou l d  be  ag reed  on  the  
62746-2use  case  &  requ i rement  Meeti ng )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Smart Gri d ,  Sel f-sustai n i ng  D i s tri ct,  D i saster Recovery 

 

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Japanese  use  case  Model 2 ,  Model 3  

Level  of depth  

H igh  l evel   use  case  

Priori ti sation   

H igh  

Generi c,  reg ional  or national  relation  

Generic  (Th is  use  case  i s  i ndependent  from  the  national  or reg ional  market design .  of cause,  i t  shou ld  be  ag reed  
on  the  62746-2  use  Case  &  Requ i rement  d i scuss ion . )  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Smart Gri d ,  Sel f-sustai n i ng  D i s tri ct,  D i saster Recovery 
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A.3. 1 8.4  Step by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

1  Energy 
accommodation  i n  
d i saster cond i ti ons  

CEM  (Bu i l d i ng  
EMS)  

sends  the  power 
profi l e  for d i saster 
s i tuation  to  the  CEM  
(C-CEM)  

  

 

Steps  – Scenarios  

Scenario  

Scenario  
name:  

No.  1  Energy accommodation  i n  d isaster condi tions  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ 
acti vi ty 

Servi
ce  

I n formation  
producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   Requ i re-
ments,  R-

ID   exchanged  

1    The  CEM  
(Bu i l d i ng  EMS)  
sends  the  power 
profi l e  for 
d i saster s i tuati on  
to  the  CEM  (C-
CEM).  

 CEM  
(Bu i l d i ng  
EMS)  

CEM  (C-
CEM)  

power 
profi l e  for 
d i saster 
s i tuation  

 

2    The  CEM  (C-
CEM) sends  the  
agg regated  
power profi l e  for 
d i saster s i tuati on  
to  the  Actor A 
(Energy 
suppl i er&D-
SPEM).  

 CEM  (C-
CEM)  

Actor A 
(Energy 
suppl i er&D-
SPEM)  

agg regated  
power 
profi l e  for 
d i saster 
s i tuation  

 

3    The  Actor A 
(Energy 
suppl i er&D-
SPEM) ad just  the  
the  aggregated  
power profi l es  for 
d i saster 
s i tuation .  Then ,  
the  Actor A 
(Energy 
suppl i er&D-
SPEM) sends  the  
agg regated  
power profi l e  for 
d i saster s i tuati on  
to  the  CEM  (C-
CEM).  

 Actor A 
(Energy 
suppl i er&D-
SPEM)  

CEM  (C-
CEM)  

agg regated  
power 
profi l e  for 
d i saster 
s i tuation  

 

4    The  CEM  (C-
CEM) sends  the  
power profi l e  for 
d i saster s i tuati on  
to  the  CEM  
(Bu i l d i ng  EMS).  

 CEM  (C-
CEM)  

CEM  
(Bu i l d i ng  
EMS)  

power 
profi l e  for 
d i saster 
s i tuation  
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Scenario  

Scenario  
name:  

No.  1  Energy accommodation  i n  d isaster condi tions  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ 
acti vi ty 

Servi
ce  

I n formation  
producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   Requ i re-
ments,  R-

ID   exchanged  

5    The  CEM  (C-
CEM) and  the  
CEM  (Bu i l d i ng  
EMS)  send  the  
s tatus  report  to  
the  Actor A 
(Energy 
suppl i er&D-
SPEM)  

 CEM  (C-
CEM)  

CEM  
(Bu i l d i ng  
EMS)  

status  
report  

 

6    The  Actor A 
(Energy 
suppl i er&D-
SPEM) sends  
d i saster s i gnal  to  
the  CEM  (C-
CEM).  

 Actor A 
(Energy 
suppl i er&D-
SPEM)  

CEM  (C-
CEM)  

d i saster 
s i gnal  

 

7    The  CEM  (C-
CEM) changes  
the  p l an  (to  
power profi l e  for 
d i saster 
s i tuation ).  Then ,  
the  CEM  (C-
CEM) sends  
d i scharge  s i gnal  
to  the  smart  
device.  

 CEM  (C-
CEM)  

Smart  
device  

d i scharge  
s i gnal  

 

8    The  CEM  (C-
CEM) sends  -
accommodation  
report  to  the  
CEM  (Bu i l d i ng  
EMS).  

 CEM  (C-
CEM)  

CEM  
(Bu i l d i ng  
EMS)  

accommoda
tion  report  

 

9    The  smart  device  
sends  the  resu l ts  
to  the  CEM  
(Bu i l d i ng  EMS).  

 Smart  
device  

CEM  
(Bu i l d i ng  
EMS)  

resu l ts   

1 0    The  CEM  
(Bu i l d i ng  EMS)  
sends  the  resu l ts  
to  the  CEM  (C-
CEM).  

 CEM  
(Bu i l d i ng  
EMS)  

CEM  (C-
CEM)  

resu l ts   

 

A.3. 1 8.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
(ID)   

Description  of i nformation  exchanged  Requ i rements  for i n formation  data   

power profi l e  for 
d i saster s i tuati ons  
(M4-3-1 )  

The  profi l e  cons ists  of the  power profi l es  of 
each  d i saster s i tuati on .  

 

agg regated  power 
profi l e  for d i saster 
s i tuation  (M4-3-2)  

F i rst,  the  profi l e  i s  created  by agg regati ng  the  
power profi l e  for d i saster s i tuations  of 
bu i l d i ngs.  

Second ,  the  profi l e  i s  ad j usted  by the  Actor A 
(Energy suppl i er&D-SPEM) .  
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I n formation  exchanged  

Name of i n formation  
(ID)   

Description  of i nformation  exchanged  Requ i rements  for i n formation  data   

status  report  (M4-3-3)  The  report  i s  the  status  of the  CEM  (C-CEM)  
or the  CEM  (Bu i l d i ng  EMS).  

 

 

d i saster s i gnal  (M4-3-
4)  

The  s i gnal  i s  created  by the  Actor A (Energy 
suppl i er&D-SPEM).  

 

d i scharge  s i gnal  (M4-
3-5)  

The  s i gnal  i s  created  by the  CEM  (C-CEM)  for 
the  accommodation  of power to  the  Bu i l d i ng .  

 

resu l ts  (M4-3-6)  The  resu l ts  i s  created  by smart  devices  for 
reposti ng  of accommodation .  

 

 

A.3. 1 8.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ irement ID  Requ i rement description  

  

 

A.3. 1 8.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 8.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3. 1 9  H igh  l evel  use  case  (JWG21 1 x,  based on WGSP211x)  Tari ff-Consumption  
information  exchange  

A.3. 1 9. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area /  
Domain(s)/  
Zone(s)  

Name of u se  case  

JWG- 21 1 x Smart  Gri d  Exchang ing  i n formation  on  consumption ,  pri ce  and  warn ings  wi th  externa l  actors  
and  wi th i n  the  home  
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Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

 

0. 2  01 /03/201 2  I n i ti a l  d raft  Draft  

0 . 4  1 1 /07/201 2  Reviewed  vers ion  Version  after 
commenting  
phase  

0 . 5  1 2/1 1 /201 2  Reviewed  vers ion  Version  for fi nal  
commenting  

0 . 51  03/02/201 4  F i t  descripti on  i n to  I EC format  

0 . 6  24/03/01 4  Mod i fi ed  to  new JWG  Use  
Case  I D  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  "upstream" 1 2  
actors.  The  commun ication  between  CEM,  the  consumer and  ( i n -home)  smart  devices  
i s  offi cia l l y not  i n  th i s  scope  of th i s  report,  bu t  wi l l  be  i ncl uded  i n  the  use  case  
descripti on  for the  sake  of cl ari ty.  Smart  devices  cover a l so  smart  appl i ances,  
generators  and  storage  (see  table  wi th  actors).   

When  the  consumer has  a  pri ce  dependent energy tari ff and /or a  time  dependent 
d i stri bu tion  tari ff,  pri ce  based  demand  response  i s  enab led  by creati ng  an  i ncenti ve  for 
l oad  management  by consumers  or a  CEM  i n  response  to  pri ce  changes  (RTP,  CPP,  
ToU).  Note  that  mu l ti pl e  l oads/generation  resources  (even  from  mu l ti pl e  prem ises)  can  
be  combined  i n  the  CEM  to  be  mu tual l y con trol l ed .  

From  an  arch i tectu ral  poin t  of vi ew the  Smart  Gri d  Coord inati on  Group  i n troduced  the  
"Smart  Gri d  Connection  Poi n t"  (SG  CP)  en ti ty as  an  i n terface  between  Smart  Gri d  
actors  (appl ications  and /or organ i zati ons)  and  i n -home/bu i l d i ng  systems  or devices.  
The  d i ag ram  below shows  the  SG  CP  i n  i ts  envi ronment.  

  

 

P l ease  note  that  the  boxes  i n  the  d i ag ram  above  are  functional .  The  Smart  Meter and  
CEM  can  be  one  or two  separate  phys ical  boxes.  The  CEM  can  a l so  be  i n tegrated  i n  
Smart  i n -home  devices.  The  commun ication  wi th  the  Grid  market/appl i cati ons  can  be  
through  one  or th rough  separate  i n frastructu res.  

___________ 

1 2 Upstream  i n  th i s  context  means  towards  actor A or B  (see  actor d efi n i ti ons) .  

IEC 
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Scope and  objecti ves  of use  case  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  to  exchange  i n formation  between  external  actors  and  
the  prem ise  i n  order to:  

– Make  consumers  aware  of thei r energy consumption  

– Provid i ng  external  market  rol es  wi th  i n formation  on  (forecasted )  energy 
consumption  

– Enabl e  consumers  or thei r Customer Energy Management  System  to  react on  
(changes  i n )  energy pri ces,  thus  supporti ng  consumers  to  optim ize  thei r 
consumption  to  use  cheaper or g reener energy (depend i ng  on  personal  
preferences)  

– Send  warn i ngs  to  the  consumer to  keep  consumption  bel ow a  certa in  (con tracted )  
l evel  

– Enabl e  external  actors  to  retri eve  the  state  of i n  home smart  devices  

Related  business  
case(s)  

A combinati on  of the  functions  described  i n  th i s  use  support  “Demand  Response”,  
fol l owing  the  defi n i ti on  of Eu rel ectri c,  wh ich  i s  referenced  i n  the  Sustainabl e  Processes  
workgroup’s  report.  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  how i n formation  regard ing  pri ce  and  envi ronmental  aspects  i s  sen t  from  upstream  actors  
to  CEM  and  how i n formation  regard ing  energy consumption  or generati on  as  wel l  as  smart  device  statuses  are  
being  sent  back to  the  consumer and  upstream  actors .  Al so  the  case  that  remote-contro l l abl e  device  i s  connected  
to  CEM  i s  described .  

Complete  description  

Th is  h i gh  l evel  use  case  comprises  four d i fferent  primary use  cases:  

WG 21 1 1 :  I n formation  regard ing  power consumption  or generation  

The  Smart  Meter makes  ava i l able  the  i n formation  on  total  power consumption  or generati on  i n  the  house.  The  

CEM  recei ves  th i s  i n formation  bu t  can  a l so  rece ive  consumption  /  generation  i n formation  per smart  device. 1 3 The  
rate  of update  of the  i n formation  must  be  proporti onal  to  the  rate  of change  i n  the  power d rawn .   

Th i s  use  case  scenario  cons ists  of two  scenarios:  

– Send i ng  i n formation  regard i ng  (fu tu re)  power consumption  or generation  of i n d i vi dual  smart  devi ces.  Th i s  
i n formation  i s  provi ded  by the  smart  device  to  CEM,  wh ich  may agg regate  i t  and  use  i t  to  forecast  
consumption/generati on  and  send  th i s  to  the  d i spl ay and  external  actors.  As  the  CEM  can  be  a  function  
i n teg rated  i n  smart  devices  i n  the  customer prem ises,  more  than  one  CEM  i n  the  house  may execu te  th i s  
scenari o.  I n  th i s  case,  one  CEM  does  not  have  the  total  house  consumption ,  bu t  on l y parti a l  i n formation .  

– Send i ng  i n formation  regard ing  total  power consumption  or generation .  Th i s  i n formation  i s  provi ded  by the  
smart  meter,  sent  to  the  CEM  that  may use  i t  to  make  a  forecast  of consumption/generati on  and  forward  th i s  
to  the  d i spl ay and  external  actors .  

Note  that  several  use  case  scenarios  may work together i n  an  i terati ve  way.  E . g .  there  m igh t  be  a  negoti ati on  
wh ich  uses  the  pri ce  (WGSP21 1 2)  to  get  a  forecast  (WGSP21 1 1 ),  th en  adapti ng  the  pri ce,  wh ich  m igh t  be  b i nd i ng  
from  there  on .   

Al so  note  that  the  consumption  i n formation  can  be  transferred  via  d i fferen t channe ls  to  actor A,  B  and  to  the  
consumer or i n -home  devices.  Th i s  impl i es  that  the  use  case  cou l d  effecti vel y be  spl i t  up  i n to  three  sub-use  
cases,  each  wi th  i ts  own  goal  (send ing  the  i n formati on  to  Actor A,  send ing  the  i n formation  to  Actor B  and  send ing  
the  i n formation  to  the  S imple  External  Consumer D i spl ay).  

I n  case  of Remote-control l abl e  device  i s  connected  to  CEM,  CEM  asks  i n formation  regard i ng  power consumption  
or generati on  to  i nd i vi dua l  remote-control l able  device  i f the  remote-contro l l able  device  has  the  capabi l i ty of 
showing  such  i n formation .  

JWG 21 1 2:  Price  and/or envi ronmental  i n formation  

Actor A wi l l  send  i n formation  (e. g .  pri ce,  meteorol og ica l ,  envi ronmental ,  cost  related  i n formation ,  warn ing  
messages)  to  the  consumer or h i s  smart  devices  vi a  the  Energy management gateway;  Actor B  may do  the  same  
via  the  Smart  Meteri ng  gateway.  The  goa l  i s  to  make  the  consumer or h i s  devices  aware  of the  amount  and  cost  of 
consumed  energy and  the  amount and  i ncome for sel l i ng  energy back to  the  g ri d ,  or of other e l ements  re l evant  to  
energy management  (e. g .  the  percentage  amount of g reen  power).  The  consumer can  a l so  recei ve  a  noti fi cati on  
that  the  tari ff has  been  changed .  

To  move  ou t  peak l oads,  an  external  actor can  propose  a  tari ff of e l ectri ci ty h i gher du ri ng  certain  peri ods  of the  
day or du ri ng  certai n  days  i n  order to  i n vi te  h i s  customers  to  d elete  or sh i ft  vari ous  uses  or l ower thei r 
consumptions  i n  i ts  housi ng  d u ri ng  these  peri ods.  These  periods  and  days  may not  be  fi xed  i n  advance,  bu t  rather 
determ ined  on  the  fl exi bi l i ty needs  of the  smart  g ri d .  When  such  a  h i gher cost  peri od  occu rs,  the  customers  are  
noti fi ed  i n  advance,  so  that  they can  be  ready to  react  to  these  pri ce  messages.  Smart  devices  can  be  
parameteri sed  or managed  by the  CEM  to  start  when  the  energy costs  l ess  or when  the  re lati ve  amount  of g reen  
energy i s  over a  set  l evel  or to  temporari l y l owers  i ts  power consumption  and/or sh i fts  i ts  operation  before  or after 
a  peak consumption  period .  The  parameteri zati on  of the  CEM  and  smart  devices  are  the  respons ibi l i ty of the  
consumer.  

The  pri ce  i n formation  can  be  e i ther rea l -time  pri ce,  real  t ime  combined  pri ce  and  vol ume messages  or a  fi xed  tari ff 
schedu l e.  Note  that  d ynam ic pri ci ng  requ i res  a  meteri ng  system  that  i s  able  to  provi de  the  i n formation  for,  or to  
cal cu late  the  cost  of energy based  on ,  a  fl exi ble  tari ff scheme.  Th i s  impl i es  that  pri ce  re lated  changes  i n  the  CEM  
by actor A or B  may be  combined  wi th  a  tari ff update  i n  the  smart  meter;  th i s  i s  described  i n  use  case  B I . 03.  of the  
Smart  Meters  Coord i nati on  G roup  use  case  reposi tory.   

The  commun ication  functional i t i es  described  i n  th i s  use  case  may a l so  be  used  to  send  warn ing  messages  from  
an  externa l  actor to  the  consumer,  warn ing  h im  that  emergency l oad  control  wi l l  happen  wi th i n  a  certai n  period  of 
time,  un less  changes  i n  consumption  /  generati on  take  p l ace.  

___________ 

1 3   Note  that  the  CEM  may be  a  function  embedded  i n  the  smart  device   (havi ng  thus  access  to  on l y parti a l  
consumption  i n formation ),  i n  wh ich  case  the  i n formation  on  total  consumption  i s  provided  to  the  CEM  by a  
commun icati on  wi th   a  gateway or the  smart  meter.  
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Narrati ve  of use  case  

Note  that  several  use  case  scenarios  may work together i n  an  i terati ve  way.  E . g .  there  m igh t  be  a  negoti ati on  
wh ich  uses  the  pri ce  (WGSP21 1 2)  to  get  a  forecast  (WGSP21 1 1 ),  then  adapti ng  the  pri ce  (WGSP21 1 2),  wh ich  
m ight  be  b i nd ing  from  there  on .   

Also  note  that  the  i n formation  may be  provided  by Actor A or Actor B  a l ternati vel y,  wh ich  impl i es  that  th i s  use  
case  cou ld  be  effecti vel y spl i t  up  i n  two  sub-use  cases.  

I n  case  of Remote-control l able  device  i s  connected  to  CEM,  CEM  i n terprets  the  Pri ce  and/or envi ronmenta l  
i n formation  and  control s  th i s  type  of d evice  remotel y.  

JWG 21 1 3:  Warn ing  messages  from  CEM  /  smart device  

Th is  primary use  case  scenari o  cons ists  of two  scenari os:  

– A warn i ng  message  i s  generated  by  the  smart  devi ce  after es timati ng  that  the  power consumed  duri ng  i ts  next  
operati on  wi l l  exceed  maximum  contracted  power.  

The  smart  device  receives  i n formation  from  the  CEM  on  total  house  consumption  and  maximum  contracted  
power.  The  smart  device  estimates  the  maximum  power that  wi l l  be  consumed  duri ng  i ts  next operati on  (ex:  
cycle).  I f there  i s  a  ri sk to  exceed  the  th reshol d  of the  maximum  contracted  power,  a  warn ing  i s  generated  and  
d i splayed  on  the  smart  device  or other customer i n terfaces  (e. g .  other d evices  or the  s imple  external  
consumer d i splay).  The  threshold  i s  based  on  l im i ts  received  from  the  CEM,  wh ich  can  be  l im i ts  for i nstan t  
power or accumu lated  energy consumption .  

I n  case  of Remote-control l able  device  i s  connected  to  CEM,  CEM  makes  the  warn i ng  message  i f n eeded .  I n  
order to  d o  th i s ,  CEM  asks  i n formation  regard ing  power consumption  to  i nd ivi dual  remote-control l ab le  device  
i f the  remote-control l able  device  has  the  capabi l i ty of showing  such  i n formation .  

– The  warn ing  message  i s  generated  by the  CEM  after noti ci ng  that  con tracted  power i s  exceeded ,  based  on  
i n formation  from  the  smart  meter.  Note  that  the  CEM  may a l so  take  action  to  l ower the  consumption  of smart  
devices;  s i nce  these  acti ons  are  not  i n  scope  of th i s  use  case  and  the  work of the  SG-CG,  th i s  scenario  on l y  
describes  how the  warn ing  messages  are  bei ng  sen t.  

The  l im i ts  (for i nstan t  power)  can  i ncl ude  not  on l y upper l im i ts  (for example,  when  the  customer i s  cl ose  to  the  
l im i t  of h i s  con tracted  power)  bu t  a l so  l ower l im i ts  (for example,  the  remain ing  usual  i nstant  power consumption  
when  the  customer i s  ou t  or d u ri ng  n i gh t  time).   

JWG 21 1 4:  Retri eve  status  of smart devices  

Th is  use  case  descri bes  how an  external  actor retri eves  the  state  of a  smart  device  d i rectl y from  the  CEM.  Th i s  
rea l  time  i n formation  may be  retri eved  by an  external  actor who  has  a  business  re lati onsh i p  to  the  customer,  
having  guaranteed  that  some  of h i s  smart  devices  are  (exclus i vel y)  con trol l ed  by the  external  actor.  

I n  case  of Remote-control l able  device  i s  connected  to  CEM,  CEM  makes  the  status  message  i f needed .  I n  order to  
do  th i s ,  CEM  asks  status  i n formation  to  i nd i vi dual  remote-control l abl e  device  i f the  remote-control l ab le  device  has  
the  capabi l i ty of showing  such  i n formation .  

Another a l ternati ve  i s  that  the  customer h imsel f retri eves  the  state  of smart  devices  vi a  the  d i splay,  i n  wh i ch  case  
the  i n formation  i s  not  necessari l y sen t  to  actor A or B .  

 

General  remarks  

General  remarks  

 

 

Notes  and  open  i ssues  

Nr Note  

1 .  Th i s  h i gh  l evel  use  case  may i n  the  fu tu re  be  spl i t  u p  i n  two  h i gh  l eve l  use  cases:  

– upstream  commun ication  (consumption ,  device  s tatus)  

– downstream  and  wi th i n  home  commun ication  (pri ce)   

2 .  Where  relevant a l l  primary use  case  (scenarios)  may be  spl i t  up  accord ing  to  externa l  actors  

3 .  There  i s  not  yet  a  use  case  covering  the  s i tuati on  where  there  wou ld  be  mu l ti pl e  CEMs  and  the  
agg regation  takes  pl ace  i n  the  g ri d  s i de  of the  SG  CP.  (e. g .  how i s  the  user being  i n formed  that  he  i s  
(go ing  to)  exceed  h i s  con tractual  power).  C los ing  th i s  gap  wou ld  be  a  next  s tep  

4 .  Next  s tep:  defi ne  add i tonal  use  cases  us ing  the  top  down  method ,  consi dering  the  functional  
arch i tectu re  as  a  b l ack box and  i denti fyi ng  wh ich  messages  wou l d  go  i n  /  come  ou t  
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A.3. 1 9.2  Diagrams  of use  case  

Figu re  A. 28  shows  d iagrams  of use  case.  

Diagram(s)  of use case  

JWG 21 1 1 :  Use  case scenario  1 :  I nformation  regard ing  power consumption  /  generation  
/ storage  of ind ividual  smart devices  

 

 

JWG 21 1 1 :  Use case scenario 2:  Information  regarding  total  power consumption  
or generation  

 

Actor A  Smart device  Energy 

Management 

Gateway  

CEM  Smart Metering 

Gateway (LNAP)  
Display  

Information  regarding total  power consumption  

Forecased  house consumption  

Total  and/or forecased  house consumption  

Total  and/or forecased  house consumption  

Total  and/or forecased  house consumption  

Alternative  

Total  house consumption  

Total  house consumption  

Smart 

Meter  

Total  and/or forecased  house consumption  

Actor B  

Total  house consumption  

Optional  

IEC 

Actor B  Actor A  Smart device  Energy 

Management 

Gateway  

Information  regarding power consumption  / generation  of individual  smart devices  

CEM  Smart Metering 

Gateway (LNAP)  
Display  

Individua l  appl iance consumption  / generation  information  

Total  or partia l  (forecasted)  house consumption  / generation  

Total  or partia l  (forecasted)  house consumption  / generation  

Total  or partia l  (forecasted)  house consumption  / generation  

Total  or partia l  (forecasted)  house consumption  / generation  

Total  or partia l  (forecasted)  house consumption  / generation  

Alternative  

Smart 

Meter  

Total  or partia l  (forecasted)  house consumption  / generation  Optional  

IEC 
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Diagram(s)  of use case  

JWG 21 1 2:  Price and  environmental  information  

 

 

JWG 21 1 3:  use case scenario 1 :  Warning  messages  from  smart  devices  

 

 

CEM  Smart Devices  Smart 

Meter  

Warning signals based  individual  appl iances consumption  

Warning signal  

Information  on  total  consumption  
& subscribed  power  

Warning signal  

Display  

Warning signal  

Smart Metering  
Gateway (LNAP)  

Warning signal  

Warning signal  Parallel  

Energy management 

gateway  

Warning signal  

Optional  

IEC 

Actor B  Actor A  Smart 

Devices  
Energy 

Management 

Gateway  

CEM  Smart Metering 

Gateway (LNAP)  
Display  

Price & environmental  information  

Price and  environmental  information  

Price and  environmental  information  

Price and  environmental  information  

Price and  environmental  information  

New price and  environmenta l  information  

Alternative  

New price and  environmenta l  information  

Smart 

Meter  

Price and  environmental  information  

Alternative  

Optional  

IEC 
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Diagram(s)  of use case  

JWG 21 1 3:  use case scenario 2:  Warning  messages  from  the CEM  

 

 

JWG 21 1 4:  Retrieve status  of smart devices  

 

 

Figure A.28  – Sequence  d iagram   

A.3. 1 9.3  Techn ical  detai ls  

For the  defin i tion  of th is  use  case,  the  arch i tecture  shown  i n  F igure  A.29  has  been  used  as  a  
bas is .  

Actor B  Actor A  Smart 

Devices  
Energy 
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Gateway  

CEM  Smart Metering 

Gateway (LNAP)  

Retrieve device status  

Device state  request  

Device state  request  

Device status  

Device state  request  

Device state  request  

Device status  

Device state  request  

Device status  

Device status  

Device status  

Alternative  

IEC 

CEM  Smart Devices  Smart 
Meter  

Warning signals based  total  house consumption  information  from smart meter  

Warning signal  

Display  

Warning signal  

Smart Metering  
Gateway (LNAP)  

Warning signal  

Warning signal  Paral lel  

Energy management 
gateway  

Warning signal  

Total  house consumption  

Total  house consumption  

Total  house consumption  

Optional  

IEC 

Copyright International  Electrotechnical  Commission  



 – 222  – I EC TR 62746-2: 201 5  © I EC  201 5  

 

Figure A.29  – SG  CG  Architecture Model  [9]  

NOTE  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some of them  may be  part  of 
the  same  phys ical  device  (e. g .  CEM  fu nctional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. )  

 
  

CEM  Smart Device*  

Simple external  

consumer 

display  
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Energy 
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gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 
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M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture  
According to  the SC-CG (TR50572)  

IEC 
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Actors  

Actors  

Grouping  Group  description  

  

Actor name  
see  Actor 

l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  
use  case  

Customer 
Energy 
Manager 
(CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  con tracts,  
and  devices  m in imum  performance  s tandards.  The  
Customer Energy Manager col l ects  messages  sen t to  and  
recei ved  from  connected  devices;  especial l y the  i n -
home/bu i l d i ng  sector has  to  be  mentioned .  I t  can  hand le  
general  or ded icated  l oad  and  generation  management 
commands  and  then  forwards  these  to  the  connected  
devices.  I t  provides  vi ce  versa  i n formation  towards  the  
“g ri d  /  market” .  N ote  that  mu l ti p l e  l oads/generati on  
resou rces  can  be  combined  i n  the  CEM  to  be  mu tual l y 
control l ed .  The  CEM  i s  a  l og ical  function  optim is i ng  energy 
consumption  and  or production  based  on  messages  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  con tracts,  
and  devices  m in imum  performance  standards.  The  
Customer Energy Manager col l ects  messages  sen t to  and  
recei ved  from  connected  devices;  especia l l y the  i n -
home/bu i l d i ng  sector has  to  be  mentioned .  I t  can  hand le  
general  or ded icated  l oad  and  generation  management 
commands  and  then  forwards  these  to  the  connected  
devices.  I t  provides  vi ce  versa  i n formation  towards  the  
“g ri d  /  market” .  N ote  that  mu l ti p l e  l oads/generati on  
resou rces  can  be  combined  i n  the  CEM  to  be  mu tual l y 
control l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  ca l l ed  a  Customer Energy Management 
System  or CEMS.  

 

Energy 
management 
gateway 

I n ternal  An  access  poin t  (functional  en ti ty)  send i ng  and  recei ving  
smart  g ri d  re lated  i n formation  and  commands  between  
actor A and  the  CEM,  l etti ng  the  CEM  decide  how to  
process  the  events.  The  commun ication  i s  often  ach ieved  
through  an  i n ternet connection  of th rough  a  wi rel ess  
connecti on .  

Th i s  gateway may al so  provi de  services  i ncl ud i ng  protocol  
conversion ,  device  management,  securi ty and  service  
capabi l i t i es .  

 

Smart 
Meteri ng  
gateway 
(LNAP)  

I n ternal  An  access  poin t  (functi onal  en ti ty)  that  a l l ows  access  to  
one  or more  meteri ng  end  devi ces  and ,  when  equ ipped  
wi th  an  i n terface,  to  advanced  d i splay /  home au tomation  
end  devices  connected  to  the  l ocal  network.  

A LNAP  a l so  may a l l ow data  exchange  between  d i fferent  
functional  en ti ti es  connected  to  the  same LN .  The  LNAP  
may act  s imply as  a  rou ter transferri ng  messages  between  
the  metering  end  devi ce  and /or d i splay/home au tomation  
devi ces  and  the  Neighbou rhood  network of wide  area  
network.  

I t  may a l so  provide  services  i n cl ud ing  protocol  convers i on ,  
devi ce  management,  securi ty and  service  capabi l i ti es.  
Services  may be  provided  as  functions  of the  LNAP  i tsel f or 
provi de  proxy services  on  beha l f of l im i ted  capabi l i ty 
devi ces  connected  to  the  l ocal  network.  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor 

l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  
use  case  

Smart  meter I n ternal  The  metering  end  device  i s  a  combination  of the  fol l owing  
meter-related  functions  from  the  Smart  Meteri ng  reference  
arch i tectu re:  

•  Metrol ogy functions  i ncl ud i ng  the  conventional  meter 
d i splay (reg i ster or i ndex)  that  are  u nder l egal  
metrolog ical  control .  When  u nder metrolog ical  con tro l ,  
these  functions  shal l  meet  the  essentia l  requ i rements  
of the  M ID;  

•  One  or more  add i ti ona l  functions  not  covered  by the  
M ID.  These  may a l so  make  use  of the  d i splay;  

•  Meter communicati on  functions.  

 

NNAP  I n ternal  The  Neighbourhood  Network Access  Poin t  i s  a  functional  
en ti ty that  provides  access  to  one  or more  LNAP’s,  
meteri ng  end  devices,  d i splays  and  home au tomation  end  
devi ces  connected  to  the  nei ghbou rhood  network (NN ).  I t  
may a l l ow data  exchange  between  d i fferent  fu nctiona l  
en ti ti es  connected  to  the  same NN .  

 

Simple  
external  
consumer 
d i splay 

External  Ded icated  d i splay screen  i n  connection  wi th  the  smart  
meter/SG  CP  ava i l able  to  the  customer to  check power 
consumption ,  p l anned  l oad  reductions  and  l oad  reductions  
h i stori cal .  Other not  d ed icated  means  a l so  exi st  to  d el i ver 
consumption  i n formation  to  the  customer,  such  as  the  
personal  computer,  the  mobi l e  phone  or the  TV set.  

 

Smart device  External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as fuel cells with  heat buffers,  
air conditioning and cooling devices with thermal inertia,  
etc…) .  The  smart  device  can  receive  data  d i rectl y from  the  
g ri d ,  though  an  i n terface  wi th  the  CEM  and  can  react  to  
commands  and  messages  from  the  gri d  i n  an  i n te l l i gen t 
way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  
i t  must  be  seen  as  an  external  actor 

 

Smart 
appl i ance   
(wh i te  
goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  
act  i n  response  to  a  message  from  the  gri d  and  thereby 
optim ize  i ts  behaviour towards  the  energy suppl y network.  
The  message  can  be  received  from  a  u ti l i ty or a  th i rd  party 
energy service  provi der d i rectl y or vi a  a  customer energy 
management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or 
the  amount of ava i l able  renewable  energy,  or i t  can  be  a  
Demand  Respond  message  (delay l oad  message  or other 
rel ated  i n formation )  that  the  appl i ance  must  receive,  
i n terpret  and  react upon  based  on  pre-set or acti ve  
consumer i npu t.  The  smart  app l i ance  i s  not  guaran teed  to  
respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  and  user 
setti ngs  i n  order to  ensure  the  expected  performance.  

The  consumer has  the  u l timate  con trol  of the  appl i ance  and  
can  overri de  any speci fi c  mode  (e. g .  overri de  a  del ay to  
a l l ow immed iate  operation ,  l im i t  delays  to  no  more  than  a  
certa in  number of hours ,  or ma in tain  a  set  room  
temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy 
for an  average,  non-techn ical  consumer to  acti vate  or 
implement.  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor 

l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th is  
use  case  

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home 
au tomation  network th rough  the  energy management 
commun ication  channel . .  Examples  of such  market  rol es  
are  the  Energy Provi der,  the  Energy Services  Provider,  the  
agg regator,  etc…  

 

HES  I n ternal  Responsibl e  for acqu i ri ng  the  reads  from  meters  and /or 
from  data  concentrators  

Del i vers  the  raw meter reads  to  MDM  

Repeats  the  read ing  for any m iss ing  reads  

I s  the  short-term  i n terim  data  s torage  (1 -3  months)  for 
meter reads  

Pushes  the  event  i n formation  upwards  to  MDM  

Supports  the  speci fi c  protocols  of the  concentrators  and  
meters  

Contains  some topol ogy i n formation  and  agg regati on  
functional i ty for p l ug  &  p l ay so l u ti ons  

 

MDM  I n ternal  I s  the  s i ng le  meter d ata  reposi tory for a l l  meteri ng  data  

I s  the  l ong -term  storage  for the  metering  data  

Ensures  the  data  qua l i ty by VEE  for the  h i gher l evel  
bus iness  processes  

Connects  a l l  h ead -end  systems  

I s  the  connection  po in t  for other systems  to  reach  the  
smart  meters  i . e .  a  gateway to  HES  and  back 

Del i vers  the  meter reads  to  other bus iness  systems  for 
fu rther usage  

Acts  as  the  cri ti cal  securi ty fi rewal l  between  business  and  
operati ona l  systems  and  the  advanced  meteri ng  
i n frastructu re.  

Con tains  some topol ogy i n formation  and  agg regati on  
functional i ty  

 

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home  
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  meteri ng  
data.  Examples  of such  market roles  are  the  DSO,  
metering  company,  etc.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Information /  
contract  

Triggering  even t  Pre-condi tions  Assumption  

 

 I n  order to  correctl y b i l l  
demand/generati on  fl exi b i l i ty,  the  
smart  meter and  CEM  need  to  be  
time  synchron i zed  
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References  

References  

No.  References  
type  

Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Example  use  
cases  to  
WGSP21 1 1  

EDF-0023,  EDF-0024,  EDF-
0025,  EDF-0026,  
CECED0003,  ESMIG-0001 ,  
F I NS0048  (3 . 4 . 2  p  25-26),  
F I NS0077,  F I NS0081 ,  
F I NS0082,  F I NS0089,  
F I NS0090,  TC205-0043,  
AK71 6. 0. 1 _UC4,  
AK71 6. 0. 1 _UC5  

 The  ori g i nal  
use  cases  that  
served  as  a  
bas i s  for th i s  
use  case  

  

2  Example  use  
cases  to  
WGSP21 1 2  

CECED-0001 ,  CECED-0002,  
CECED-0003,  DKE-001 4,  
EDF-0003,  EDF-001 6,  EDF-
0021 ,  EDF-0027,  ESMIG-
0006,  ESMIG001 3,  ESMIG-
001 4,  F I NS-0070,  F I NS-0071 ,  
PMA-0001 ,  SCE-0001 ,  TC205-
0002  th rough  -001 2,  
AK71 6. 0. 1 _UC4,  
AK71 6. 0. 1 _UC5  

 The  ori g i nal  
use  cases  that  
served  as  a  
basi s  for th i s  
use  case  

  

3  Example  use  
cases  to  
WGSP21 1 3  

 F I NS0088  

 

 The  ori g i nal  
use  cases  that  
served  as  a  
basi s  for th i s  
use  case  

  

 

Further I n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Flexi bi l i ty cl uster 

Level  of depth  

Primary use  case  

Priori ti sation   

1  

Generi c,  reg ional  or national  relation  

Generi c  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Demand  s i de  management,  demand  response,  Smart  Gri d  

 

A.3. 1 9.4  Step by step  analysis  of use  case  

Overview of scenarios  
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Scenario  condi tions  

No.  Scenario  
name 

Primary 
actor 

Triggering  even t  Pre-condi tion  Post-condi tion  

21 1
1 . 1  

I n formation  
regard ing  
power 
consumption  /  
generation  /  
s torage  of 
i nd i vi dual  smart  
devices  

Smart  
device  

New consumption  /  
generation  /  s torage  
i n formati on  i s  ava i l able  
i n  the  smart  device   

Commun ication  
connection  between  al l  
actors  i s  establ i shed  

The  smart  device  has  a  
schedu l e  i nstructi ng  i t  
when  to  send  
consumption  
i n formation  to  the  CEM.  

The  CEM  has  a  
schedu l e  i nstructi ng  i t  
when  to  send  
consumption  
i n formation  to  the  
external  actor /  d i splay.  

(forecasted )  
consumption  /  
generation   i s  
recei ved  by actor 
A and /or actor B  
and /or d i splay 

21 1
1 . 2  

I n formation  
regard ing  total  
power 
consumption  /  
generation   

Smart  Meter  New consumption  /  
generation  i n formation  
i s  avai l abl e  i n  the  Smart  
Meter 

Commun ication  
connection  between  al l  
actors  i s  establ i shed  

The  smart  meter has  a  
schedu l e  i nstructi ng  i t  
when  to  send  
consumption  
i n formation  to  the  CEM.  

The  CEM  has  a  
schedu l e  i nstructi ng  i t  
when  to  send  
consumption  
i n formation  to  the  
external  actor /  d i splay.  

(forecasted )  
consumption /gen
erati on  
i n formation  i s  
recei ved  by actor 
A and /or or Actor 
B  and /or d i spl ay 

21 1
2  

Pri ce  and  
envi ronmental  
i n formation  

Actor A or 
actor B  

New pri ce  and  
envi ronmental  
i n formati on  i s  ava i l able  
i n  Actor A or Actor B  

Commun ication  
connection  between  al l  
actors  i s  establ i shed  

Pri ce  and  
envi ronmental  
i n formation  i s  
recei ved  by 
smart  devices  

21 1
3. 1  

Warn ing  
messages  
based  on  
i nd i vi dual  
devices  
consumption  

Smart  
device   

The  CEM  recei ved  
i n formati on  on  a  new 
operati on  to  be  
executed   

The  subscri bed  power 
l im i ts  are  made  known  
to  the  smart  device  

I n formation  on  tota l  
consumption  i s  
ava i l able  i n  the  CEM  

Warn ing  
message  i s  
recei ved  by 
d i splay and/or 
smart  devices  

21 1
3. 2  

Warn ing  
messages  
based  on  tota l  
house  
consumption  
from  smart  
meter 

Smart  meter  Smart  meter i s  
tri ggered  to  send  
consumption  
i n formati on  to  CEM   

The  subscri bed  power 
l im i ts  are  know to  the  
CEM  

Smart  meter has  a  
schedu l e  i nd icati ng  
when  to  send  
consumption   
i n formation  to  CEM  

Warn ing  
message  i s  
recei ved  by 
d i splay and/or 
smart  devices  

4  Retri eve  status  
of smart  
devices  

Actor A or 
actor B  

Actor A or Actor B  want 
to  retri eve  the  s tate  of a  
smart  device  

The  externa l  actor i s  
au thori zed  to  retri eve  
the  s tate  of the  
selected  smart  
device(s)  

The  externa l  
actor recei ved  
the  requested  
i n formation  

 

Steps  – Scenarios  
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Scenario  

Scenario  name:  JWG  21 1 1 :  Use  case  scenario  1 :  I n formation  regard ing  power consumption  /  
generation  /  s torage of i nd ivi dual  smart devi ces  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

1  New 
consump-
tion  /  
generation  /  
s torage  
i n formation  
i s  avai l abl e  
i n  the  smart  
devi ce  

 Smart  
device  
sends  
i n formation  
regard ing  
consumptio
n  to  the  
CEM  

 Smart  
device  

CEM  I nd ivi dual  
device  
consump-
tion  /  
generation   
/  s torage  

 

2  CEM  
recei ved  
consump-
tion  /  
generation  
i n formation  
per 
i nd i vi dual  
smart  
device  

 The  CEM  
agg regates  
and /or 
forecasts  
consumptio
n  and  sends  
th i s  
i n formation  
to  the  
Energy 
Managemen
t  Gateway  

 CEM  Energy 
Managemen
t  Gateway  

Total or 
partial 
(forecasted)  
house 
consump-
tion / 
generation / 
storage  

 

3a  Energy 
Manage-
ment  
Gateway 
recei ved   
( forecasted )  
consump-
tion  /  
generation  

 Energy 
Managemen
t  Gateway 
forwards  
i n formation  
Smart  
Meteri ng  
Gateway  
(alternative)  

 Energy 
Managemen
t Gateway 

Smart  
Meteri ng  
Gateway  

Total or 
partial  
(forecasted)  
house 
consump-
tion / 
generation / 
storage  

 

3b  Energy 
Manage-
ment  
Gateway 
recei ved   
( forecasted )  
consump-
tion  /  
generation  

 Energy 
Managemen
t  Gateway 
forwards  
i n formation  
to  Actor A 

(alternative)  

 Energy 
Managemen
t Gateway 

Actor A Total or 
partial  
(forecasted)  
house 
consumptio
n / 
generation / 
storage  

 

4  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
(forecasted )  
consump-
tion  /  
generation  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
sends  
i n formation  
to  the  
Smart  
Meter 
(optional)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

Total or 
partial  
(forecasted)  
house 
consump-
tion / 
generation / 
storage  

 

5  Smart  
Meter 
recei ves  
(forecasted )  
consump-
tion  /  
generation  

 Smart  
Meter 
sends  
i n formation  
to  the  
D i splay 
(optional)  

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Total or 
partial  
(forecasted)  
house 
consump-
tion / 
generation / 
storage  
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Scenario  

Scenario  name:  JWG  21 1 1 :  Use  case  scenario  1 :  I n formation  regard ing  power consumption  /  
generation  /  s torage of i nd ivi dual  smart devi ces  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
-ments,  
R-ID   

exchanged  

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
(forecasted )  
consumptio
n  /  
generation   

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Actor B  
(via  the 
metering 
channel)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  

 

 

Scenario  

Scenario  name:  JWG  21 1 1 :  Use  case  scenario  2:  I n formation  regard ing  total  power consumption  or 
generation  

Step  
No.  

Event  Name 
of 

process
/ 

acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1  New 
consump-
tion / 
generation  
i n formation  
i s  avai l abl e  
i n  the  Smart  
Meter 

 The  Smart  
Meter 
forwards  
the  
consump-
tion  
i n formation  
to  the  
Smart  
Meteri ng  
Gateway 
(LNAP)  

 Smart  
Meter  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Consump-
tion  
i n formation  

 

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
i n formation  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
the  
consump-
tion  
i n formation  
to  Energy 
Manageme
nt Gateway 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manageme
nt Gateway 

Consump-
tion  
i n formation  

 

3  Energy 
Manage-
ment  
Gateway 
recei ves  the  
i n formation  

 Energy 
Manage-
ment 
Gateway 
forwards  
the  
consump-
tion  
i n formation  
to  CEM  

 Energy 
Manageme
nt Gateway 

CEM  Consump-
tion  
i n formation  
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Scenario  

Scenario  name:  JWG  21 1 1 :  Use  case  scenario  2:  I n formation  regard ing  total  power consumption  or 
generation  

Step  
No.  

Event  Name 
of 

process
/ 

acti vi ty 

Descrip-
tion  of 
process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

4  New 
consump-
tion  
i n formation  
i s  avai l abl e  
i n  the  CEM  

 The  CEM  
may 
forecast 
total  
consump-
tion  and   
sends  
(forecasted )  
consump-
tion  
i n formation  
to  the  
Energy 
Manageme
nt Gateway 

 CEM  Energy 
Manageme
nt Gateway 

Total  and /or  
forecasted  
house  
consump-
tion  

 

5a  Energy 
Manage-
ment  
Gateway 
recei ved   
( forecasted )  
consump-
tion  

 Energy 
Manage-
ment 
Gateway 
forwards  
i n formation  
to  Actor A 
(a l ternati ve)  

 Energy 
Manage-
ment  
Gateway 

Actor A Total  and /or  
forecasted  
house  
consump-
tion  

 

5b  Energy 
Manage-
ment  
Gateway 
recei ved   
( forecasted )  
consump-
tion  

 Energy 
Manage-
ment 
Gateway 
forwards  
i n formation  
to  Smart  
Meteri ng  
Gateway 
(LNAP)  
(a l ternati ve)  

 Energy 
Manage-
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Total  and /or  
forecasted  
house  
consump-
ti on  

 

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
(forecasted )  
consump-
tion  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Smart  
Meter 
(opti onal )  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

Total  and /or  
forecasted  
house  
consump-
ti on  

 

7  Smart  Meter 
recei ves  
(forecasted )  
consump-
tion  

 Smart  
Meter 
forwards  
i n formation  
to  D i splay 
(opti onal )  

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Total  and /or  
forecasted  
house  
consump-
tion  

 

8  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
(forecasted )  
consump-
tion  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Actor B  
(vi a  
metering  
channel )  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Total  and /or  
forecasted  
house  
consump-
ti on  
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Scenario  

Scenario  Name:  JWG  21 1 2:  Price  and  envi ronmental  i n formation  

Step  
No.  

Event  Name of 
Process

/ 
Acti vi ty 

Description  
of Process/ 
Acti vi ty 

Servi
ce  

I n forma-
tion  

Producer 
(Actor)  

I n forma-
tion  

Receiver 
(Actor)   

I n formation   Requ i re-
ments,  
R-ID   Exchanged  

1 a  New pri ce  
and/or 
envi ronmen
tal  i s  
ava i l able  i n  
actor B  
(a l terna-
ti ve)  

 Actor B  sends  
pri ce  and/or 
envi ronmental  
i n formation  to  
Smart  
Meteri ng  
Gateway 
(LNAP)  (via 
metering 
channel)  

 Actor B  Smart  
Meteri ng  
Gateway 
(LNAP)  

Price  and /or 
envi ron -
mental  
i n formation  

 

1 b  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
i n formation  

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  pri ce  
and/or 
envi ronmental  
i n formation  to  
Energy 
Management 
Gateway  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manage-
ment  
Gateway 

Price  and/or 
envi ron -
mental  
i n formation  

 

1 c  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
i n formation  

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  pri ce  
and/or 
envi ronmental  
i n formation  to  
Smart  Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

Pri ce  and/or 
envi ron -
mental  
i n formation  

 

1 d  Smart  
Meter 
recei ves  
i n formation  

 Smart Meter 
forwards  pri ce  
and/or 
envi ronmental  
i n formation  to  
D i splay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Pri ce  and/or 
envi ron -
mental  
i n formation  

 

2  New pri ce  
and /or 
envi ron -
mental  i s  
ava i l able  i n  
actor A 
(al ternati ve)  

 Actor A sends  
i n formation  to  
Energy 
Management  
Gateway 

 Actor A Energy 
Manage-
ment 
Gateway 

Price  and/or 
envi ron -
mental  
i n formation  

 

3  Energy 
Manage-
ment  
Gateway 
recei ved  
i n formation  

 Energy 
Management 
Gateway 
forwards  pri ce  
and/or 
envi ronmental  
i n formation  to  
CEM  

 Energy 
Managem
ent 
Gateway 

CEM  Price  and/or 
envi ron -
mental  
i n formation  

 

4  CEM  
recei ved  
new pri ce  
and /or 
envi ron -
mental  
i n formation  

 CEM  i denti fi es  
re l evant  Smart  
Devices  and  
forwards  the  
new pri ce  
and/or 
envi ronmental  
i n formation  to  
the  smart  
devices  

 CEM  Smart  
Appl i an-
ces  

Pri ce  and/or 
envi ron -
mental  
i n formation  
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Scenario  

Scenario  Name:  JWG 21 1 3:  use  case  scenario  1 :  Warn ing  messages  from  smart devices  

Step  
No.  

Event  Name 
of 

Proces
s/ 

Acti vi ty 

Description  of 
Process/ 
Acti vi ty 

Servi
ce  

In forma-
tion  

Producer 
(Actor)  

I n formation  
Receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

Exchan-
ged  

1  The  CEM  
recei ved  
i n formation  
on  a  new 
operati on  to  
be  execu ted  

 The  CEM  sends  
i n formation  on  
tota l  house  
consumption  
and  subscribed  
power to  the  
device  i n vol ved  

 CEM  Smart  
devi ce  

Total  
house  
consump
tion  and  
subscri -
bed  
power  

 

2  The  smart  
device  
recei ved  
i n formation  
on  tota l  
house  
consumption  
and  
subscribed  
power to  the  
device   

 The  smart  
device  
estimates  the  
maximum  power 
to  be  consumed  
for the  operati on  
and  deducts  th i s  
from  the  
ava i l able  power.  
I n  case  there  i s  
i nsuffi cien t  
power avai l able,  
i t  d i splays  a  
warn ing  
message  and  
sends  a  warn ing  
message  to  the  
CEM  

 Smart  
device  

CEM  Warn ing  
message  

 

3a  The  CEM  
recei ved  a  
warn ing  
message  

 The  CEM  sends  
the  warn ing  
message  to  
(other)  smart  
devices  

 CEM  Smart  
device  

Warn ing  
message  

 

3b  The  CEM  
recei ved  a  
warn ing  
message  

 The  CEM  sends  
the  warn ing  
message  to  the  
Energy 
Management  
Gateway 

 CEM  Energy 
Managemen
t Gateway 

Warn ing  
message  

 

4  Energy 
Management  
Gateway 
recei ves  the  
warn ing  
message  

 Energy 
Management  
Gateway 
forwards  
message  to  the  
Smart  Meteri ng  
Gateway 
(LNAP)  

 Energy 
Manage-
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Warn ing  
message  

 

5  The  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
warn ing  
message  

 Smart  Meteri ng  
Gateway 
(LNAP)  forwards  
message  to  the  
Smart  Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Warn ing  
message  

 

6  The  Smart  
Meter 
recei ves  the  
warn ing  
message  

 Smart  Meter 
sends  the  
message  to  the  
D i splay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Warn ing  
message  
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Scenario  

Scenario  name:  JWG 21 1 3:  use  case scenario  2:  Warn ing  messages  from  the  CEM  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Ser
vice  

In forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

1  Smart meter 
i s  tri ggered  
to  send  
consump-
tion  
i n formation  
to  CEM   

 Smart meter 
sends  
i n formation  
on  total  
house  
consumption   
to  smart  
meteri ng  
gateway 
(LNAP)  

 Smart  
meter  

Smart 
meteri ng  
gateway 
(LNAP)  

Total  house  
consump-
tion  

 

2  Smart  
meteri ng  
gateway 
recei ves  
total  house  
consump-
tion  

 Smart 
meteri ng  
gateway 
(LNAP)  
forwards  
i n formation  to  
energy 
management  
gateway 

 Smart  
meteri ng  
gateway 
(LNAP)  

Energy 
managemen
t gateway 

Total  house  
consump-
tion  

 

3  Energy 
managemen
t  gateway 
recei ves  
total  house  
consump-
tion  

 Energy 
management  
gateway 
forwards  
i n formation  to  
CEM  

 Energy 
manageme
nt  gateway 

CEM  Total  house  
consump-
tion  

 

4a  CEM  
recei ves  
total  house  
consump-
tion  and  
noti ces  that  
maximum  
con tracted  
power i s  
being  
exceeded  

 The  CEM  
sends  
warn ing  
message  to  
smart  devices  

 CEM  Smart  
device  

Warn ing  
message  

 

4b  CEM  
recei ves  
total  house  
consump-
tion  and  
noti ces  that  
maximum  
con tracted  
power i s  
being  
exceeded  

 The  CEM  
sends  
warn ing  
message  to  
the  Energy 
Management  
Gateway 

 CEM  Energy 
Manage-
ment  
Gateway 

Warn ing  
message  

 

5  Energy 
Manage-
ment  
Gateway 
recei ves  the  
warn ing  
message  

 Energy 
Management  
Gateway 
forwards  
message  to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  

 Energy 
Manage-
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Warn ing  
message  
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Scenario  

Scenario  name:  JWG 21 1 3:  use  case scenario  2:  Warn ing  messages  from  the  CEM  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  
of process/ 
acti vi ty 

Ser
vice  

In forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

6  The  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
warn ing  
message  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
message  to  
the  Smart  
Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Warn ing  
message  

 

7  The  Smart  
Meter 
recei ves  the  
warn ing  
message  

 Smart  Meter 
sends  the  
message  to  
the  D i spl ay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Warn ing  
message  

 

 

Scenario  

Scenario  name:  JWG 21 1 4:  Retri eve status  of smart devices  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ 
acti vi ty 

Ser
vi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i -
re-

ments,  
R-ID   exchanged  

1 a  Actor A 
wants  to  
retri eve  the  
state  of a  
smart  
devi ce  
(Alternative)   

 Actor A sends  a  
device  state  
request  to  the  
energy 
management 
gateway  

 Actor A  Energy 
manage-
ment  
gateway  

Device  
state  
request  

 

1 b  Actor B  
wants  to  
retri eve  the  
state  of a  
smart  
device  
(Alternative)  

 Actor B  sends  a  
device  state  
request to  the  
Smart  Meteri ng  
Gateway (LNAP)  
(via  metering 
channel)  

 Actor B  Smart  
Meteri ng  
Gateway 
(LNAP)  

Device  
state  
request  

 

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
device  state  
request  

 Smart  Meteri ng  
Gateway (LNAP)  
forwards  devi ce  
s tate  request to  
Energy 
management  
gateway  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
manage-
ment  
gateway 

Device  
state  
request  

 

3  Energy 
manage-
ment  
gateway 
recei ves  
device  state  
request  

 Energy 
management  
gateway 
forwards  devi ce  
s tate  request to  
CEM  

 Energy 
manage
ment  
gateway 

CEM  Device  
state  
request  
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Scenario  

Scenario  name:  JWG 21 1 4:  Retri eve status  of smart devices  

Step  
No.  

Event  Name of 
process

/ 
acti vi ty 

Description  of 
process/ 
acti vi ty 

Ser
vi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i -
re-

ments,  
R-ID   exchanged  

4  CEM  
recei ves  
device  state  
request  

 The  CEM  
retri eves  the  
device  state  from  
i ts  memory and  
sends  i t  to  the  
energy 
management 
gateway  

Optionally,  the 
CEM may 
interrogate the 
relevant 
appliances on 
their current 
status  

 CEM  Energy 
managemen
t  gateway  

Device  
status  

 

5a  Energy 
manage-
ment  
gateway 
recei ves  
device  
status   

 Energy 
management 
gateway 
forwards  device  
s tatus  to  Actor A 
(Alternative)  

 Energy 
manage
ment  
gateway 

Actor A Device  
status  

 

5b  Energy 
manage-
ment  
gateway 
recei ves  
device  
status   

 Energy 
management 
gateway 
forwards  device  
s tatus  to  A Smart  
Meteri ng  
Gateway (LNAP)  
(Alternative)  

 Energy 
manage
ment  
gateway 

Smart  
Meteri ng  
Gateway 
(LNAP  

Device  
status  

 

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
device  
status   

 Smart  Meteri ng  
Gateway (LNAP)  
forwards  device  
s tatus  to  Actor B  
(via metering 
channel)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Device  
status  

 

 

A.3. 1 9.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  ( ID)   Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Consumption  /  g eneration  /  
s torage  i n formation  

Total  or parti al ,  actual  or forecasted   

Pri ce  and /or envi ronmental  
i n formation  

  

Confi rmation    

I n formation  regard ing  
subscribed  power 

  

Warn ing  message    

Device  state  request    

Device  status    
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A.3. 1 9.6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  Requ i rement description  

  

 

A.3. 1 9.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3. 1 9.8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3.20  H igh  l evel  use  case  (WGSP 21 1 x)  Exchang ing  information  on  consumption ,  
price  device status,  and  warn ings  with  external  actors  and  wi th in  the  home  

A.3.20. 1  Name of use  case  

Use case iden ti fi cation  

ID  Area /  Domain(s)/  
Zone(s)  

Name of use  case  

WGSP 
21 1 0  

Smart  Gri d  Exchang ing  i n formation  on  consumption ,  pri ce  and  warn ings  wi th  externa l  
actors  and  wi th i n  the  home  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  status  

0. 2  01 /03/
201 2  

I n i ti a l  d raft  Draft  

0 . 4  1 1 /07/
201 2  

Reviewed  vers ion  Version  after 
commenting  
phase  

0 . 5  1 2/1 1 /
201 2  

Reviewed  vers ion  Version  for fi nal  
commenting  

0 . 51  03/02/ 
201 4  

F i t  descripti on  i n to  I EC format  

 

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  "upstream" 1 4  
actors.  The  commun ication  between  CEM,  the  consumer and  ( i n -home)  smart  
devices  i s  offi cial l y not  i n  th i s  scope  of th i s  report,  bu t  wi l l  be  i ncl uded  i n  the  use  
case  descripti on  for the  sake  of cl ari ty.  Smart  devices  cover a l so  smart  appl i ances,  
generators  and  s torage  (see  table  wi th  actors).   

When  the  consumer has  a  pri ce  dependent  energy tari ff and /or a  t ime  dependent  
d i stri bu tion  tari ff,  pri ce  based  demand  response  i s  enab led  by creati ng  an  i ncen ti ve  
for l oad  management  by consumers  or a  CEM  i n  response  to  pri ce  changes  (RTP,  
CPP,  ToU).  Note  that  mu l ti pl e  l oads/generati on  resou rces  (even  from  mu l ti p l e  
prem ises)  can  be  combined  i n  the  CEM  to  be  mutual l y con tro l l ed .  

From  an  arch i tectural  poin t  of vi ew the  Smart  Gri d  Coord inati on  Group  i n troduced  the  
"Smart  Gri d  Connection  Poi n t"  (SGCP)  en ti ty as  an  i n terface  between  Smart  Gri d  
actors  (appl i cations  and /or organ i zations)  and  i n -home/bu i l d i ng  systems  or devices.  
The  d i ag ram  below shows  the  SGCP i n  i ts  envi ronment.  

  
Please  note  that  the  boxes  i n  the  d i ag ram  above  are  functional .  The  Smart  Meter and  
CEM  can  be  one  or two  separate  physical  boxes.  The  CEM  can  a l so  be  i n tegrated  i n  
Smart  i n -home  devices.  The  commun ication  wi th  the  Grid  market/appl i cati ons  can  be  
th rough  one  or th rough  separate  i n frastructu res.  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  to  exchange  i n formation  between  external  actors  
and  the  prem ise  i n  order to:  

– Make  consumers  aware  of thei r energy consumption  

– Provid i ng  external  market  roles  wi th  i n formation  on  (forecasted )  energy 
consumption  

– Enabl e  consumers  or thei r Energy Management  System  to  react  on  (changes  i n )  
energy pri ces,  thus  supporti ng  consumers  to  optim ize  the i r consumption  to  use  
cheaper or g reener energy (depend ing  on  persona l  preferences)  

– Send  warn i ngs  to  the  consumer to  keep  consumption  below a  certa i n  
(con tracted )  l evel  

– Enabl e  external  actors  to  retri eve  the  state  of i n  home  smart  devices  

Related  business  
case(s)  

A combination  of the  functions  described  i n  th i s  use  support  “Demand  Response”,  
fol l owing  the  defi n i ti on  of Eu rel ectri c,  wh ich  i s  referenced  i n  the  Sustainabl e  
Processes  workgroup’s  report.  

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Th is  use  case  descri bes  how i n formation  regard ing  pri ce  and  envi ronmental  aspects  i s  sent  from  upstream  
actors  to  CEM  and  how i n formation  regard ing  energy consumption  or generati on  as  wel l  as  smart  device  
s tatuses  are  being  sent  back to  the  consumer and  upstream  actors.  

Complete  description  

___________ 

1 4  Upstream  i n  th i s  context  means  towards  actor A or B  (see  actor d efi n i ti ons) .  

IEC 
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Narrati ve  of use  case  

Th is  h i gh  l evel  use  case  comprises  four d i fferen t primary use  cases:  

1 .  WGSP 21 1 1 :  I n formation  regard ing  power consumption  or generation  

The  Smart  Meter makes  ava i l able  the  i n formation  on  tota l  power consumption  or generati on  i n  the  house.  The  

CEM  recei ves  th i s  i n formation  bu t  can  a l so  receive  consumption  /  generation  i n formation  per smart  device. 1 5 
The  rate  of update  of the  i n formation  must be  proportional  to  the  rate  of change  i n  the  power d rawn.   

Th i s  use  case  scenario  consists  of two  scenarios :  

– Send i ng  i n formation  regard i ng  (fu tu re)  power consumption  or generation  of i n d ivi dual  smart  d evices.  Th i s  
i n formation  i s  provided  by the  smart  device  to  CEM,  wh i ch  may aggregate  i t  and  use  i t  to  forecast 
consumption /generati on  and  send  th i s  to  the  d i sp lay and  external  actors.  As  the  CEM  can  be  a  fu nction  
i n teg rated  i n  smart  devices  i n  the  customer prem ises,  more  than  one  CEM  i n  the  house  may execute  th i s  
scenari o.  I n  th i s  case,  one  CEM  does  not have  the  total  house  consumption ,  bu t  on l y parti a l  i n formation .  

– Send i ng  i n formati on  regard ing  total  power consumption  or generati on .  Th i s  i n formation  i s  provi ded  by the  
smart  meter,  sen t  to  the  CEM  that  may use  i t  to  make  a  forecast of consumption /generation  and  forward  th i s  
to  the  d i spl ay and  external  actors.  

Note  that  several  use  case  scenarios  may work together i n  an  i terati ve  way.  E . g .  there  m ight  be  a  negoti ati on  
wh ich  uses  the  pri ce  (WGSP21 1 2)  to  get  a  forecast (WGSP21 1 1 ),  then  adapti ng  the  pri ce,  wh ich  m ight  be  
b i nd ing  from  there  on .   

Al so  note  that  the  consumption  i n formation  can  be  transferred  via  d i fferent  channe ls  to  actor A,  B  and  to  the  
consumer or i n -home devices.  Th i s  impl i es  that  the  use  case  cou ld  effecti vel y be  spl i t  up  i n to  th ree  sub-use  
cases,  each  wi th  i ts  own  goal  (send ing  the  i n formation  to  Actor A,  send ing  the  i n formation  to  Actor B  and  
send ing  the  i n formation  to  the  S imple  External  Consumer Di splay).  

2.  WGSP 21 1 2:  Price  and/or envi ronmental  i n formation  

Actor A wi l l  send  i n formation  (e. g .  pri ce,  meteorol og ica l ,  envi ronmental ,  cost  rel ated  i n formation ,  warn ing  
messages)  to  the  consumer or h i s  smart  devices  vi a  the  Energy management gateway;  Actor B  may do  the  same 
via  the  Smart  Meteri ng  gateway.  The  goa l  i s  to  make  the  consumer or h i s  devices  aware  of the  amount  and  cost  
of consumed  energy and  the  amount  and  i ncome  for sel l i n g  energy back to  the  g ri d ,  or of other e l ements  
rel evant to  energy managemen t (e. g . :  the  percentage  amount of g reen  power).  The  consumer can  a l so  recei ve  a  
noti fi cation  that  the  tari ff has  been  changed .  

To  move  ou t  peak l oads,  an  external  actor can  propose  a  tari ff of e l ectri ci ty h i gher du ri ng  certain  peri ods  of the  
day or du ri ng  certai n  days  i n  order to  i n vi te  h i s  customers  to  d el ete  or sh i ft  vari ous  uses  or l ower thei r 
consumptions  i n  i ts  hous i ng  d u ri ng  these  peri ods.  These  periods  and  days  may not  be  fi xed  i n  advance,  bu t  
rather d eterm ined  on  the  fl exi b i l i ty needs  of the  smart  g ri d .  When  such  a  h i gher cost  period  occurs,  the  
customers  are  noti fi ed  i n  advance,  so  that  they can  be  ready to  react to  these  pri ce  messages.  Smart  devices  
can  be  parameteri sed  or managed  by the  CEM  to  start  when  the  energy costs  l ess  or when  the  re lati ve  amount  
of g reen  energy i s  over a  set  l evel  or to  temporari l y l owers  i ts  power consumption  and /or sh i fts  i ts  operati on  
before  or after a  peak consumption  peri od .  The  parameteri zation  of the  CEM  and  smart  devi ces  are  the  
responsibi l i ty of the  consumer.  

The  pri ce  i n formation  can  be  e i ther rea l -time  pri ce,  real  time  combined  pri ce  and  vol ume  messages  or a  fi xed  
tari ff schedu le.  Note  that  dynam ic pri ci ng  requ i res  a  meteri ng  system  that  i s  able  to  provi de  the  i n formation  for,  
or to  cal cu l ate  the  cost  of energy based  on ,  a  fl exi b le  tari ff scheme.  Th i s  impl i es  that  pri ce  related  changes  i n  
the  CEM  by actor A or B  may be  combined  wi th  a  tari ff update  i n  the  smart  meter;  th i s  i s  described  i n  use  case  
B I . 03.  of the  Smart  Meters  Coord i nation  Group  use  case  repos i tory.   

The  commun ication  functi onal i t i es  described  i n  th i s  use  case  may a l so  be  used  to  send  warn ing  messages  from  
an  externa l  actor to  the  consumer,  warn ing  h im  that  emergency l oad  con trol  wi l l  happen  wi th i n  a  certa i n  period  
of time,  un less  changes  i n  consumption  /  generati on  take  p l ace.  

Note  that  several  use  case  scenarios  may work together i n  an  i terati ve  way.  E . g .  there  m ight  be  a  negoti ati on  
wh ich  uses  the  pri ce  (WGSP21 1 2)  to  get  a  forecast  (WGSP21 1 1 ),  then  adapti ng  the  pri ce  (WGSP21 1 2),  wh ich  
m igh t  be  b i nd ing  from  there  on .   

Also  note  that  the  i n formation  may be  provided  by Actor A or Actor B  a l ternati vel y,  wh ich  impl i es  that  th i s  use  
case  cou ld  be  effecti vel y spl i t  up  i n  two  sub-use  cases.  

3.  WGSP  21 1 3:  Warn ing  messages  from  CEM  /  smart device  

Th is  primary use  case  scenari o  cons ists  of two  scenari os:  

– A warn i ng  message  i s  generated  by the  smart  device  after estimati ng  that  the  power consumed  duri ng  i ts  
next operati on  wi l l  exceed  maximum  con tracted  power.  

The  smart  device  recei ves  i n formation  from  the  CEM  on  total  house  consumption  and  maximum  con tracted  
power.  The  smart  device  estimates  the  maximum  power that  wi l l  be  consumed  duri ng  i ts  next operati on  (ex:  
cycle).  I f there  i s  a  ri sk to  exceed  the  threshold  of the  maximum  con tracted  power,  a  warn ing  i s  generated  

___________ 

1 5  Note  that the  CEM may be  a  function  embedded  i n  the  smart device   (having  thus  access  to  on ly  
partia l  consumption  i n formation ),  i n  wh ich  case  the  i n formation  on  tota l  consumption  i s  provided  to  
the  CEM  by a  commun ication  wi th   a  gateway or the  smart meter.  
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Narrati ve  of use  case  

and  d i splayed  on  the  smart  d evice  or other customer i n terfaces  (e. g .  other d evices  or the  s imple  external  
consumer d i spl ay).  The  th reshold  i s  based  on  l im i ts  recei ved  from  the  CEM,  wh ich  can  be  l im i ts  for i nstan t 
power or accumu lated  energy consumption .  

– The  warn i ng  message  i s  generated  by  the  CEM  after noti ci ng  that  con tracted  power i s  exceeded ,  based  on  
i n formation  from  the  smart  meter.  Note  that  the  CEM  may a l so  take  action  to  l ower the  consumption  of 
smart  devices;  s i nce  these  actions  are  not  i n  scope  of th i s  use  case  and  the  work of the  SG-CG,  th i s  
scenari o  on l y d escri bes  how the  warn i ng  messages  are  be ing  sen t.  

The  l im i ts  (for i nstant  power)  can  i ncl ude  not  on l y upper l im i ts  (for example,  when  the  customer i s  cl ose  to  the  
l im i t  of h i s  con tracted  power)  bu t  a l so  l ower l im i ts  (for example,  the  remain ing  usual  i nstan t  power consumption  
when  the  customer i s  ou t  or d u ri ng  n i gh t  t ime).   

4.  WGSP 21 1 4:  Retrieve status  of smart devi ces  

Th is  use  case  descri bes  how an  external  actor retri eves  the  s tate  of a  smart  device  d i rectl y from  the  CEM.  Th i s  
rea l  time  i n formation  may be  retri eved  by an  external  actor who  has  a  business  re lati onsh i p  to  the  customer,  
having  guaran teed  that  some  of h i s  smart  devices  are  (exclus i vel y)  con trol l ed  by the  external  actor.  

Another a l ternati ve  i s  that  the  customer h imsel f retri eves  the  s tate  of smart  devices  vi a  the  d i splay,  i n  wh ich  
case  the  i n formation  i s  not  necessari l y sen t  to  actor A or B .  

 

General  remarks  

General  remarks  

 

 

Notes  and  open  i ssues  

Nr Note  

1 .  Th i s  h i gh  l evel  use  case  may i n  the  fu tu re  be  spl i t  up  i n  two  h i gh  l evel  use  cases:  

– upstream  commun ication  (consumption ,  device  status)  

– downstream  and  wi th i n  home  commun ication  (pri ce)   

2.  Where  relevant  a l l  primary use  case  (scenarios)  may be  spl i t  up  accord ing  to  externa l  actors  

3 .  There  i s  not  yet  a  use  case  coveri ng  the  s i tuati on  where  there  wou ld  be  mu l ti p l e  CEMs  and  the  
agg regation  takes  pl ace  i n  the  gri d  s i de  of the  SGCP.  (e. g .  how i s  the  user bei ng  i n formed  that  he  i s  
(go ing  to)  exceed  h i s  contractual  power).  C los ing  th i s  gap  wou ld  be  a  next s tep  

4 .  Next  step:  defi ne  add i tonal  use  cases  us ing  the  top  down  method ,  cons i dering  the  functional  
arch i tectu re  as  a  b l ack box and  i den ti fyi ng  wh ich  messages  wou l d  go  i n  /  come ou t  
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Diagrams  of use  case  

Diagram(s)  of use case  

WGSP 21 1 1 :  Use case scenario  1 :  Information  regard ing  power consumption  /  
generation  /  s torage  of ind ividual  smart  devices  

 
 

WGSP 21 1 1 :  Use case scenario  2:  Information  regard ing  total  power consumption  or 
generation  

 
 

IEC 

IEC 
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Diagram(s)  of use case  

WGSP 21 1 2:  Price  and  envi ronmental  information  

 
 

WGSP 21 1 3:  use  case scenario  1 :  Warn ing  messages  from  smart  devices  

 
 

IEC 

IEC 
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Diagram(s)  of use case  

WGSP 21 1 3:  use  case scenario  2:  Warn ing  messages  from  the  CEM  

 
 

WGSP 21 1 4:  Retrieve  status  of smart devices  

 
 

 

 

A.3.20.2  Techn ical  detai ls  

For the  defin i ti on  of th is  use  case,  the  fol l owing  arch i tecture  has  been  used  as  a  basis.  

 

IEC 

IEC 
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Note  that  the  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. )  

  

IEC 
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Actors  

Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type  
see  Actor 

l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th i s  
use  case  

Customer Energy 
Manager (CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sent to  and  recei ved  from  connected  
devices;  especial l y the  i n -home/bu i l d i ng  sector has  to  
be  mentioned .  I t  can  hand l e  general  or ded icated  l oad  
and  generation  management commands  and  then  
forwards  these  to  the  connected  devices.  I t  provi des  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  
Note  that  mu l ti pl e  l oads/generation  resources  can  be  
combined  i n  the  CEM  to  be  mu tual l y control l ed .  The  
CEM  i s  a  l og i cal  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
contracts,  and  devices  m in imum  performance  
standards.  The  Customer Energy Manager col l ects  
messages  sent to  and  recei ved  from  connected  
devices;  especial l y the  i n -home/bu i l d i ng  sector has  to  
be  mentioned .  I t  can  hand l e  general  or ded icated  l oad  
and  generation  management commands  and  then  
forwards  these  to  the  connected  devices.  I t  provi des  
vi ce  versa  i n formation  towards  the  “g ri d  /  market” .  
Note  that  mu l ti pl e  l oads/generation  resources  can  be  
combined  i n  the  CEM  to  be  mu tual l y con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  ca l l ed  a  Customer Energy 
Management System  or CEMS.  

 

Energy management 
gateway 

I n ternal  An  access  poin t  (functional  en ti ty)  send i ng  and  
recei ving  smart  g ri d  rel ated  i n formation  and  
commands  between  actor A and  the  CEM,  l etti ng  the  
CEM  deci de  how to  process  the  even ts .  The  
commun ication  i s  often  ach ieved  th rough  an  i n ternet 
connection  of th rough  a  wi rel ess  connection .  

Th i s  gateway may al so  provi de  services  i ncl ud i ng  
protocol  conversion ,  device  management,  securi ty 
and  service  capabi l i ti es .  

 

Smart  Meteri ng  
gateway (LNAP)  

I n ternal  An  access  poin t  (functional  en ti ty)  that  a l l ows  access  
to  one  or more  meteri ng  end  devices  and ,  when  
equ i pped  wi th  an  i n terface,  to  advanced  d i spl ay /  
home au tomation  end  devices  connected  to  the  l ocal  
network.  

A LNAP  a l so  may a l l ow data  exchange  between  
d i fferent  functi onal  en ti ti es  connected  to  the  same  LN .  
The  LNAP  may act  s imply as  a  rou ter transferri ng  
messages  between  the  meteri ng  end  devi ce  and/or 
d i splay/home au tomation  devices  and  the  
Nei ghbou rhood  network of wide  area  network.  

I t  may a l so  provide  services  i n cl ud ing  protocol  
conversion ,  device  management,  securi ty and  service  
capabi l i t i es.  Services  may be  provided  as  functi ons  of 
the  LNAP  i tsel f or provide  proxy services  on  behal f of 
l im i ted  capabi l i ty d evices  connected  to  the  l ocal  
network.  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type  
see  Actor 

l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th i s  
use  case  

Smart  meter I n ternal  The  metering  end  device  i s  a  combination  of the  
fol l owing  meter-related  functions  from  the  Smart  
Meteri ng  reference  arch i tecture:  

•  Metrol ogy functions  i ncl ud ing  the  conventional  
meter d i spl ay ( reg i ster or i n dex)  that  are  under 
l ega l  metrolog ical  control .  When  under 
metrolog ical  control ,  these  functions  shal l  meet 
the  essenti a l  requ i rements  of the  M ID;  

•  One  or more  add i ti onal  functi ons  not  covered  by 
the  M I D.  These  may a l so  make  use  of the  d i splay;  

Meter commun ication  functions.  

 

NNAP  I n ternal  The  Neighbourhood  Network Access  Poin t  i s  a  
functional  en ti ty that  provi des  access  to  one  or more  
LNAP’s ,  meteri ng  end  devices,  d i splays  and  home  
au tomation  end  devices  connected  to  the  
neighbou rhood  network (NN ).  I t  may a l l ow data  
exchange  between  d i fferent  fu nctional  en ti ti es  
connected  to  the  same NN .  

 

Simple  externa l  
consumer d i splay 

External  Ded icated  d i splay screen  i n  connection  wi th  the  smart  
meter/SGCP  avai l able  to  the  customer to  check power 
consumption ,  p l anned  l oad  reductions  and  l oad  
reductions  h i s tori cal .  Other not  ded icated  means  a l so  
exi st  to  d el i ver consumption  i n formation  to  the  
customer,  such  as  the  persona l  computer,  the  mobi l e  
phone  or the  TV set.  

 

Smart device  External  A smart  device  may be  an  appl i ance,  generator or 
s torage  device  (Local storage devices include direct 
and functional electricity storages such as 
electrochemical batteries,  heat pumps and micro CHP 
such as fuel cells with  heat buffers,  air conditioning 
and cooling devices with thermal inertia,  etc…) .  The  
smart  device  can  recei ve  data  d i rectl y from  the  gri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react to  
commands  and  messages  from  the  g ri d  i n  an  
i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  
SGCG,  i t  must  be  seen  as  an  external  actor 
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type  
see  Actor 

l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th i s  
use  case  

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  
capabi l i ty to  act  i n  response  to  a  message  from  the  
gri d  and  thereby optim ize  i ts  behaviour towards  the  
energy supply network.  The  message  can  be  recei ved  
from  a  u ti l i ty or a  th i rd  party energy service  provi der 
d i rectl y or vi a  a  home  energy management system ,   

The  message  can  be  i n formation  l i ke  the  cost  of 
energy or the  amount of avai l able  renewable  energy,  
or i t  can  be  a  Demand  Respond  message  (del ay l oad  
message  or other rel ated  i n formati on )  that  the  
appl i ance  must  recei ve,  i n terpret  and  react  upon  
based  on  pre-set or acti ve  consumer i npu t.  The  smart  
appl i ance  i s  not  guaran teed  to  respond ,  bu t  wi l l  do  so  
based  on  i ts  status  and  user setti ngs  i n  order to  
ensure  the  expected  performance.  

The  consumer has  the  u l timate  control  of the  
appl i ance  and  can  overri de  any speci fi c  mode  (e. g .  
overri de  a  de lay to  a l l ow immed iate  operati on ,  l im i t  
de lays  to  no  more  than  a  certai n  number of hours,  or 
main tain  a  set  room  temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  
easy for an  average,  non-techn ical  consumer to  
acti vate  or implement.  

 

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  
wi th  the  system  functions  and  components  i n  the  
home  or home au tomation  network th rough  the  energy 
management commun ication  channel . .  Examples  of 
such  market  roles  are  the  Energy Provider,  the  
Energy Services  Provider,  the  agg regator,  etc…  

 

HES  I n ternal  Responsibl e  for acqu i ri ng  the  reads  from  meters  
and /or from  data  concentrators  

Del i vers  the  raw meter reads  to  MDM  

Repeats  the  read ing  for any m iss ing  reads  

I s  the  short-term  i n terim  data  s torage  (1 -3  months)  for 
meter reads  

Pushes  the  event  i n formation  upwards  to  MDM  

Supports  the  speci fi c  protocols  of the  concentrators  
and  meters  

Contains  some topol ogy i n formation  and  agg regati on  
functional i ty for p l ug  &  p l ay so l u ti ons  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type  
see  Actor 

l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  

speci fic  to  th i s  
use  case  

MDM  I n ternal  I s  the  s i ng l e  meter d ata  repos i tory for a l l  meteri ng  
data  

I s  the  l ong -term  storage  for the  metering  data  

Ensures  the  data  qua l i ty by VEE  for the  h i gher l evel  
bus iness  processes  

Connects  a l l  head -end  systems  

I s  the  connecti on  po in t  for other systems  to  reach  the  
smart  meters  i . e.  a  gateway to  HES  and  back 

Del i vers  the  meter reads  to  other business  systems  
for fu rther usage  

Acts  as  the  cri ti cal  securi ty fi rewal l  between  bus iness  
and  operati onal  systems  and  the  advanced  metering  
i n frastructu re.  

Contains  some  topol ogy i n formation  and  agg regati on  
functional i ty  

 

Actor B  External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  
wi th  the  system  functions  and  components  i n  the  
home  or home au tomation  network th rough  the  
metering  commun ication  channel .  Th i s  actor i s  
respons ibl e  for col l ecti ng  metering  data.  Examples  of 
such  market  roles  are  the  DSO,  metering  company,  
etc.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Information/  
contract  

Triggering  event  Pre-condi tions  Assumption  

 

 I n  order to  correctl y 
b i l l  
demand/generati on  
fl exi bi l i ty,  the  smart  
meter and  CEM  need  
to  be  t ime  
synchron i zed  
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References  

References  

No.  References  type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Example  use  
cases  to  
WGSP21 1 1  

EDF-0023,  EDF-
0024,  EDF-0025,  
EDF-0026,  
CECED0003,  
ESMIG-0001 ,  
F INS0048  (3 . 4 . 2  
p  25-26),  
F INS0077,  
F INS0081 ,  
F INS0082 ,  
F INS0089,  
F INS0090,  
TC205-0043,  
AK71 6. 0. 1 _UC4,  
AK71 6. 0. 1 _UC5  

 The  ori g inal  
use  cases  that 
served  as  a  
basis  for th i s  
use  case  

  

2  Example  use  
cases  to  
WGSP21 1 2  

CECED-0001 ,  
CECED-0002,  
CECED-0003,  
DKE-001 4,  EDF-
0003,  EDF-001 6,  
EDF-0021 ,  EDF-
0027,  ESMIG-
0006,  
ESMIG001 3,  
ESMIG-001 4,  
F INS-0070,  
F INS-0071 ,  
PMA-0001 ,  SCE-
0001 ,  TC205-
0002  th rough  -
001 2,  
AK71 6. 0. 1 _UC4,  
AK71 6. 0. 1 _UC5  

 The  orig inal  
use  cases  that 
served  as  a  
basis  for th i s  
use  case  

  

3  Example  use  
cases  to  
WGSP21 1 3  

 F I NS0088  

 

 The  orig inal  
use  cases  that 
served  as  a  
basis  for th i s  
use  case  

  

 

Further I n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Flexi bi l i ty cl uster  

Level  of depth  

Primary use  case  

Priori ti sation   

1  

Generi c,  reg ional  or national  relation  

Generic  

Viewpoint 

Techn ical  

Further keywords   for classi fication  
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Classi fi cation  i n formation  

Demand  s i de  management,  demand  response,  Smart  Gri d  

 

A.3.20.3  Step  by step  analysis  of use  case  

Overview of scenarios  

Scenario  condi tions  

No.  Scenario  
name 

Primary actor Triggering  even t  Pre-Condi tion  Post-Condi tion  

21 1
1 . 1  

I n formation  
regard ing  
power 
consumption  /  
generation  /  
s torage  of 
i nd i vi dual  smart  
devices  

Smart  device  New consumption  /  
generation  /  s torage  
i n formation  i s  
avai l able  i n  the  
smart  device   

Commun ication  
connection  between  
al l  actors  i s  
establ i shed  

The  smart  device  
has  a  schedu le  
i nstructi ng  i t  when  
to  send  
consumption  
i n formation  to  the  
CEM.  

The  CEM  has  a  
schedu l e  i nstructi ng  
i t  when  to  send  
consumption  
i n formation  to  the  
external  actor /  
d i splay.  

(forecasted )  
consumption  /  
generation   i s  
recei ved  by actor 
A and /or actor B  
and /or d i splay 

21 1
1 . 2  

I n formation  
regard ing  total  
power 
consumption  /  
generation   

Smart  Meter  New consumption  /  
generation  
i n formation  i s  
ava i l able  i n  the  
Smart  Meter 

Commun ication  
connection  between  
a l l  actors  i s  
establ i shed  

The  smart  meter 
has  a  schedu le  
i nstructi ng  i t  when  
to  send  
consumption  
i n formation  to  the  
CEM.  

The  CEM  has  a  
schedu l e  i nstructi ng  
i t  when  to  send  
consumption  
i n formation  to  the  
external  actor /  
d i splay.  

(forecasted )  
consumption/gen
erati on  
i n formation  i s  
recei ved  by actor 
A and /or or Actor 
B  and /or d i spl ay 

21 1
2  

Pri ce  and  
envi ronmental  
i n formation  

Actor A or actor B  New pri ce  and  
envi ronmental  
i n formation  i s  
avai l able  i n  Actor A 
or Actor B  

Commun ication  
connection  between  
al l  actors  i s  
establ i shed  

Pri ce  and  
envi ronmental  
i n formation  i s  
recei ved  by 
smart  devices  

21 1
3. 1  

Warn ing  
messages  
based  on  
i nd i vi dual  
devices  
consumption  

Smart  device   The  CEM  recei ved  
i n formation  on  a  
new operati on  to  be  
executed   

The  subscri bed  
power l im i ts  are  
made  known  to  the  
smart  device  

I n formati on  on  tota l  
consumption  i s  
ava i l abl e  i n  the  
CEM  

Warn ing  
message  i s  
recei ved  by 
d i splay and /or 
smart  devices  
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Scenario  condi tions  

No.  Scenario  
name 

Primary actor Triggering  even t  Pre-Condi tion  Post-Condi tion  

21 1
3. 2  

Warn ing  
messages  
based  on  tota l  
house  
consumption  
from  smart  
meter 

Smart  meter  Smart  meter i s  
tri ggered  to  send  
consumption  
i n formation  to  CEM   

The  subscri bed  
power l im i ts  are  
know to  the  CEM  

Smart  meter has  a  
schedu l e  i nd icati ng  
when  to  send  
consumption   
i n formation  to  CEM  

Warn ing  
message  i s  
recei ved  by 
d i splay and /or 
smart  devices  

4  Retri eve  status  
of smart  
devices  

Actor A or actor B  Actor A or Actor B  
want to  retri eve  the  
state  of a  smart  
device  

The  external  actor i s  
au thori zed  to  
retri eve  the  s tate  of 
the  selected  smart  
device(s)  

The  externa l  
actor recei ved  
the  requested  
i n formation  

 

Steps  – Scenarios  

Scenario  

Scenario  
name:  

WGSP 21 1 1 :  Use  case  scenario  1 :  I n formation  regard ing  power consumption  /  
generation  /  s torage  of i nd ivi dual  smart devi ces  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n forma-tion  
receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

1  New 
consum
ption  /  
genera-
ti on  /  
s torage  
i n forma
tion  i s  
avai l a-
ble  i n  
the  
smart  
devi ce  

 Smart 
device  
sends  
i n formation  
regard ing  
consumption  
to  the  CEM  

 Smart  
device  

CEM  I nd ivi dual  
device  
consumption  
/  generati on   
/  s torage  

 

2  CEM  
recei -
ved  
consum
ption  /  
genera-
ti on  
i n forma
tion  per 
i nd i vi -
dual  
smart  
device  

 The  CEM  
agg regates  
and /or 
forecasts  
consumption  
and  sends  
th i s  
i n formati on  
to  the  
Energy 
Manage-
ment  
Gateway  

 CEM  Energy 
Management 
Gateway  

Total or 
partial 
(forecasted)  
house 
consumption 
/ generation / 
storage  

 

3a  Energy 
Mana-
gement 
Gate-
way 
recei -
ved   
( fore-
casted )  
consum
ption  /  
generat
ion  

 Energy 
Manage-
ment  
Gateway 
forwards  
i n formati on  
Smart  
Meteri ng  
Gateway  
(alternative)  

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway  

Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  
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Scenario  

Scenario  
name:  

WGSP 21 1 1 :  Use  case  scenario  1 :  I n formation  regard ing  power consumption  /  
generation  /  s torage  of i nd ivi dual  smart devi ces  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n forma-tion  
receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

3b  Energy 
Mana-
gement 
Gate-
way 
recei -
ved  
(fore-
casted)  
consum
ption  /  
genera-
ti on  

 Energy 
Manage-
ment  
Gateway 
forwards  
i n formation  
to  Actor A 

(alternative)  

 Energy 
Manage-
ment 
Gateway 

Actor A Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  

 

4  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
(fore-
casted)  
consum
ption  /  
genera-
ti on  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
sends  
i n formation  
to  the  Smart  
Meter 
(optional)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  

 

5  Smart  
Meter 
recei -
ves  
(fore-
casted)  
consum
ption  /  
genera-
ti on  

 Smart  Meter 
sends  
i n formation  
to  the  
D i splay 
(optional)  

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  

 

6  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
(fore-
casted)  
consum
ption  /  
genera-
ti on   

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Actor B  
(via  the 
metering 
channel)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Total or 
partial  
(forecasted)  
house 
consumption 
/ generation / 
storage  
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Scenario  

Scenario  
name:  

WGSP 21 1 1 :  Use  case scenario  2 :  I n formation  regard ing  total  power consumption  or 
generation  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1  New 
consum
ption/ 
genera-
ti on  
i n forma
-tion  i s  
ava i -
l abl e  i n  
the  
Smart  
Meter 

 The  Smart  
Meter 
forwards  the  
consumption  
i n formation  
to  the  Smart  
Meteri ng  
Gateway 
(LNAP)  

 Smart  
Meter  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Consump-
tion  
i n formation  

 

2  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei ve
s  the  
i n forma
-tion  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  the  
consumption  
i n formation  
to  Energy 
Manage-
ment  
Gateway 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Management  
Gateway 

Consump-
tion  
i n formation  

 

3  Energy 
Mana-
gement  
Gate-
way 
recei v-
es  the  
i n forma
-tion  

 Energy 
Managemen
t  Gateway 
forwards  the  
consumption  
i n formation  
to  CEM  

 Energy 
Manageme
nt Gateway 

CEM  Consump-
tion  
i n formation  

 

4  New 
consum
ption  
i n forma
-tion  i s  
ava i l a-
bl e  i n  
the  
CEM  

 The  CEM  
may 
forecast 
total  
consumption  
and   sends  
(forecasted )  
consumption  
i n formation  
to  the  
Energy 
Manage-
ment  
Gateway 

 CEM  Energy 
Management  
Gateway 

Total  
and /or  
forecasted  
house  
consump-
tion  

 

5a  Energy 
Mana-
gement  
Gate-
way 
recei -
ved   
( fore--
casted )  
consum
ption  

 Energy 
Manage-
ment  
Gateway 
forwards  
i n formation  
to  Actor A 
(al ternati ve)  

 Energy 
Manage-
ment 
Gateway 

Actor A Total  
and /or  
forecasted  
house  
consump-
tion  
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Scenario  

Scenario  
name:  

WGSP 21 1 1 :  Use  case scenario  2 :  I n formation  regard ing  total  power consumption  or 
generation  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

5b  Energy 
Mana-
ge-
ment  
Gate-
way 
recei -
ved   
( fore-
casted )  
consum
ption  

 Energy 
Managemen
t  Gateway 
forwards  
i n formation  
to  Smart  
Meteri ng  
Gateway 
(LNAP)  
(al ternati ve)  

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Total  
and /or  
forecasted  
house  
consump-
tion  

 

6  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
(fore-
casted )  
consum
ption  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Smart  
Meter 
(opti onal )  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Total  
and /or  
forecasted  
house  
consump-
tion  

 

7  Smart  
Meter 
recei -
ves  
(fore-
casted )  
consum
ption  

 Smart  Meter 
forwards  
i n formation  
to  Di splay 
(opti onal )  

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Total  
and /or  
forecasted  
house  
consump-
tion  

 

8  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
(fore-
casted )  
consum
ption  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
i n formation  
to  Actor B  
(vi a  
metering  
channel )  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Total  
and /or  
forecasted  
house  
consump-
tion  
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Scenario  

Scenario  
name:  

WGSP 21 1 2:  Price  and  envi ronmental  i n formation  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1 a  New 
pri ce  
and/  
or 
envi ron
mental  
i s  avai -
l abl e  i n  
actor B  
(a l terna
ti ve)  

 Actor B  
sends  pri ce  
and/or 
envi ron -
mental  
i n formation  
to  Smart  
Meteri ng  
Gateway 
(LNAP)  (via 
metering 
channel)  

 Actor B  Smart  
Meteri ng  
Gateway 
(LNAP)  

Price  
and/or 
envi ron -
mental  
i n formation  

 

1 b  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
i n forma
-tion  

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  
pri ce  and /or 
envi ron -
mental  
i n formati on  
to  Energy 
Manage-
ment  
Gateway  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Management 
Gateway 

Price  
and/or 
envi ron -
mental  
i n formation  

 

1 c  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
i n forma
-tion  

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  
pri ce  and /or 
envi ron -
mental  
i n formati on  
to  Smart  
Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Pri ce  
and /or 
envi ron -
mental  
i n formation  

 

1 d  Smart  
Meter 
recei -
ves  
i n forma
-tion  

 Smart Meter 
forwards  
pri ce  and /or 
envi ron -
mental  
i n formati on  
to  Di splay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Pri ce  
and/or 
envi ron -
mental  
i n formation  

 

2  New 
pri ce  
and/  
or 
envi ron
mental  
i s  avai -
l abl e  i n  
actor A 
(al terna
ti ve)  

 Actor A 
sends  
i n formati on  
to  Energy 
Manage-
ment  
Gateway 

 Actor A Energy 
Management 
Gateway 

Price  
and/or 
envi ron -
mental  
i n formation  

 

3  Energy 
Mana-
gement  
Gate-
way 
recei -
ved  
i n forma
tion  

 Energy 
Manage-
ment  
Gateway 
forwards  
pri ce  and /or 
envi ron -
mental  
i n formati on  
to  CEM  

 Energy 
Manage-
ment 
Gateway 

CEM  Price  
and /or 
envi ron -
mental  
i n formation  
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Scenario  

Scenario  
name:  

WGSP 21 1 2:  Price  and  envi ronmental  i n formation  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

4  CEM  
recei -
ved  
new 
pri ce  
and /or 
envi ron
mental  
i n forma
tion  

 CEM 
i den ti fi es  
rel evant 
smart  
devices  and  
forwards  the  
new pri ce  
and /or 
envi ronment
al  
i n formation  
to  the  smart  
devices  

 CEM  Smart  
Appl i ances  

Pri ce  
and /or 
envi ron -
mental  
i n formation  

 

 

Scenario  

Scenario  
name:  

WGSP 21 1 3:  use  case  scenario  1 :  Warn ing  messages  from  smart devices  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1  The  
CEM  
recei -
ved  
i n forma
tion  on  
a  new 
opera-
ti on  to  
be  
execu-
ted  

 The  CEM  
sends  
i n formation  
on  total  
house  
consumption  
and  
subscribed  
power to  the  
device  
i nvolved  

 CEM  Smart  device  Total  house  
consump-
tion  and  
subscribed  
power  

 

2  The  
smart  
device  
recei -
ved  
i n forma
tion  on  
tota l  
house  
consum
ption  
and  
subscri
bed  
power 
to  the  
device   

 The  smart  
device  
estimates  
the  
maximum  
power to  be  
consumed  
for the  
operati on  
and  deducts  
th i s  from  the  
ava i l able  
power.  I n  
case  there  
i s  
i nsuffi cien t  
power 
ava i l able,  i t  
d i splays  a  
warn ing  
message  
and  sends  a  
warn ing  
message  to  
the  CEM  

 Smart  
device  

CEM  Warn ing  
message  
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Scenario  

Scenario  
name:  

WGSP 21 1 3:  use  case  scenario  1 :  Warn ing  messages  from  smart devices  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

3a  The  
CEM  
recei -
ved  a  
warn ing  
messa-
ge  

 The  CEM  
sends  the  
warn ing  
message  to  
(other)  
smart  
devices  

 CEM  Smart  device  Warn ing  
message  

 

3b  The  
CEM  
recei -
ved  a  
warn ing  
messa-
ge  

 The  CEM  
sends  the  
warn ing  
message  to  
the  Energy 
Manage-
ment  
Gateway 

 CEM  Energy 
Management  
Gateway 

Warn ing  
message  

 

4  Energy 
Mana-
gement  
Gate-
way 
recei -
ves  the  
warn ing  
messa-
ge  

 Energy 
Manage-
ment  
Gateway 
forwards  
message  to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Warn ing  
message  

 

5  The  
Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  the  
warn ing  
messa-
ge  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
message  to  
the  Smart  
Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Warn ing  
message  

 

6  The  
Smart  
Meter 
recei -
ves  the  
warn ing  
messa-
ge  

 Smart  Meter 
sends  the  
message  to  
the  D i spl ay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Warn ing  
message  
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Scenario  

Scenario  
name:  

WGSP 21 1 3:  use  case  scenario  2 :  Warn ing  messages  from  the  CEM  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1  Smart 
meter 
i s  
tri gge-
red  to  
send  
consum
ption  
i n forma
tion  to  
CEM   

 Smart meter 
sends  
i n formation  
on  total  
house  
consumption   
to  smart  
meteri ng  
gateway 
(LNAP)  

 Smart  
meter  

Smart  
meteri ng  
gateway 
(LNAP)  

Total  house  
consump-
tion  

 

2  Smart  
mete-
ri ng  
gate-
way 
recei -
ves  
tota l  
house  
consum
ption  

 Smart 
meteri ng  
gateway 
(LNAP)  
forwards  
i n formati on  
to  energy 
manage-
ment  
gateway 

 Smart  
meteri ng  
gateway 
(LNAP)  

Energy 
management 
gateway 

Total  house  
consump-
tion  

 

3  Energy 
mana-
gement  
gate-
way 
recei -
ves  
tota l  
house  
consum
ption  

 Energy 
manage-
ment  
gateway 
forwards  
i n formati on  
to  CEM  

 Energy 
manage-
ment 
gateway 

CEM  Total  house  
consump-
tion  

 

4a  CEM  
recei -
ves  
tota l  
house  
consum
ption  
and  
noti ces  
that  
maxi -
mum  
contrac
ted  
power 
i s  being  
excee-
ded  

 The  CEM  
sends  
warn ing  
message  to  
smart  
devices  

 CEM  Smart  device  Warn i ng  
message  
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Scenario  

Scenario  
name:  

WGSP 21 1 3:  use  case  scenario  2 :  Warn ing  messages  from  the  CEM  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

4b  CEM  
recei -
ves  
tota l  
house  
consum
ption  
and  
noti ces  
that  
maxi -
mum  
contrac
ted  
power 
i s  being  
excee-
ded  

 The  CEM  
sends  
warn ing  
message  to  
the  Energy 
Manage-
ment  
Gateway 

 CEM  Energy 
Management  
Gateway 

Warn ing  
message  

 

5  Energy 
Manag
ement 
Gate-
way 
recei -
ves  the  
warn ing  
messa-
ge  

 Energy 
Manage-
ment  
Gateway 
forwards  
message  to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Warn ing  
message  

 

6  The  
Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  the  
warn ing  
messa-
ge  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
message  to  
the  Smart  
Meter 

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  Meter Warn ing  
message  

 

7  The  
Smart  
Meter 
recei -
ves  the  
warn ing  
messa-
ge  

 Smart  Meter 
sends  the  
message  to  
the  D i spl ay 

 Smart  
Meter 

S imple  
external  
consumer 
d i splay 

Warn ing  
message  
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Scenario  

Scenario  
name:  

WGSP 21 1 4:  Retrieve  status  of smart devi ces  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

1 a  Actor A 
wants  
to  
retri eve  
the  
state  of 
a  smart  
device  
(Altern
ative)   

 Actor A 
sends  a  
device  s tate  
request  to  
the  energy 
manage-
ment 
gateway  

 Actor A  Energy 
management 
gateway  

Device  
state  
request  

 

1 b  Actor B  
wants  
to  
retri eve  
the  
state  of 
a  smart  
device  
(Altern
ative)  

 Actor B  
sends  a  
device  state  
request to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  (via  
metering 
channel)  

 Actor B  Smart  
Meteri ng  
Gateway 
(LNAP)  

Device  
s tate  
request  

 

2  Smart  
Mete-
ri ng  
Gatewa
y 
(LNAP)  
recei -
ves  
device  
state  
request   

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
device  state  
request to  
Energy 
manage-
ment  
gateway  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
management 
gateway 

Device  
state  
request  

 

3  Energy 
manag
ement 
gate-
way 
recei -
ves  
device  
state  
request   

 Energy 
manage-
ment  
gateway 
forwards  
device  state  
request to  
CEM  

 Energy 
manage-
ment 
gateway 

CEM  Device  
s tate  
request  

 

4  CEM  
recei -
ves  
device  
state  
request  

 The  CEM  
retri eves  the  
device  state  
from  i ts  
memory and  
sends  i t  to  
the  energy 
man  agen t  
gateway  

 

Optionally,  
the CEM 
may 
interrogate 
the relevant 
appliances 
on their 
current 
status  

 CEM  Energy 
management 
gateway  

Device  
s tatus  
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Scenario  

Scenario  
name:  

WGSP 21 1 4:  Retrieve  status  of smart devi ces  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Service  I n forma-
tion  

producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Requ i re-
ments,  
R-ID   

exchanged  

5a  Energy 
mana-
gement  
gate-
way 
recei -
ves  
device  
status   

 Energy 
manage-
ment  
gateway 
forwards  
device  
s tatus  to  
Actor A 
(Alternative)  

 Energy 
manage-
ment 
gateway 

Actor A Device  
status  

 

5b  Energy 
mana-
gement  
gate-
way 
recei -
ves  
device  
status   

 Energy 
manage-
ment  
gateway 
forwards  
device  
s tatus  to  A 
Smart  
Meteri ng  
Gateway 
(LNAP)  
(Alternative)  

 Energy 
manage-
ment 
gateway 

Smart  
Meteri ng  
Gateway 
(LNAP  

Device  
s tatus  

 

6  Smart  
Mete-
ri ng  
Gate-
way 
(LNAP)  
recei -
ves  
device  
status   

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  
device  
s tatus  to  
Actor B  (via 
metering 
channel)  

 Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Device  
status  

 

 

A.3.20.4  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Consumption  /  
generation  /  s torage  
i n formation  

Total  or parti a l ,  actual  or forecasted   

Price  and/or 
envi ronmental  
i n formation  

  

Confi rmation    

I n formation  regard ing  
subscribed  power 

  

Warn ing  message    

Device  state  request    

Device  status    
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A.3.20.5  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  

 

Requ i rement description  

  

 

A.3.20.6  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3.20.7  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3.21  H igh  l evel  use  case  (JWG21 2x,  based on WGSP212x)  Di rect load-generation  
management ( in ternational )  

A.3.21 . 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Area /  Domain(s)/  
Zone(s)  

Name of u se  case  

JWG21 2x-
WGSP 

Smart  Gri d  D i rect  l oad  /  generation  management  

 

Vers ion  management 

Version  management  

Version  
No.  

Date  Changes  Approval  
status  

0. 2  01 /03/201 2  I n i ti a l  d raft  Draft  

0 . 4  1 1 /07/201 2  Reviewed  vers ion  Version  after 
commenting  
phase  

0 . 5  1 3/1 1 /201 2  Reviewed  vers ion  Version  for 
fi nal  
commenting  

0 . 51  03/02/201 4  F i t  descripti on  i n to  I EC 
format 

 

0 . 51 -
JP0. 8  

28/02/201 4  Marge  JP  requ i rements  Draft  for 
Comment 
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Version  management  

Version  
No.  

Date  Changes  Approval  
status  

0. 6  1 2/03/201 4  M inor changes  to  i ncl ude  
th i s  i n i ti a l  SPWG  Use  Case  
i n to  JWG-UC acti vi ti es  wi th  
a  new JWG-UC ID.   

I n i ti a l  WGSP-UC had  been  
extended  wi th  J apanese  
requ i rements  for the  JWG  
acti vi ty.  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  "upstream" 1 6 
actors.  The  commun ication  between  CEM,  the  consumer and  ( i n -home)  smart  devices  (e. g .  
appl i ances  /  generators  /  s torage)  i s  offi cia l l y not  i n  th i s  scope  of th i s  report,  bu t  wi l l  be  
i ncl uded  i n  the  use  case  descri ption  for the  sake  of cl ari ty.  Smart  devices  cover a l so  smart  
appl i ances,  generators  and  storage  (see  tabl e  wi th  actors).  

Note  that  mu l ti p l e  l oads/generation  resources  (even  from  mu l ti p l e  prem ises)  can  be  
combined  i n  the  CEM  to  be  mutual l y con trol l ed .  

From  an  arch i tectural  poin t  of vi ew the  Smart  Gri d  Coord inati on  Group  i n troduced  the  
"Smart  Gri d  Connection  Poi n t"  (SG  CP)  en ti ty as  an  i n terface  between  Smart  Gri d  actors  
(appl i cati ons  and/or organ izati ons)  and  i n -home/bu i l d i ng  systems  or devices.  The  d iagram  
below shows  the  SG  CP  i n  i ts  envi ronment.  

 

 

P l ease  note  that  the  boxes  i n  the  d i ag ram  above  are  functional .  The  Smart  Meter and  CEM  
can  be  one  or two separate  phys ical  boxes.  The  CEM  can  a l so  be  i n tegrated  i n  Smart  i n -
home  devices.  The  commun ication  wi th  the  G rid  market/appl i cations  can  be  th rough  one  or 
th rough  separate  i n frastructu res.  

Objecti ve(s)  The  objecti ve  of th i s  use  case  i s  to  manage  i n -home  devices  i n  order to  con trol  power 
consumption  or generation  resources  for example  to:  

Avoid  the  ri sk of b l ack ou t  

React  to  real  t ime  peak power messages  

Balance  the  l oad  between  consumption  and  l ocal  production  

Optim ize  the  consumption  to  u se  cheaper and /or g reener energy (depend ing  on  personal  
preferences)   

Mai n tai n  power qual i ty  

___________ 

1 6  Upstream  i n  th i s  con text  means  towards  actor A or B  (see  actor d efi n i ti ons).  

IEC 
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Scope and  objecti ves  of use  case  

Related  
business  case(s)  

Demand  S ide  Management messages  are  sent  to  the  Consumer Energy Manager (CEM)  to  
tri gger a  prog ram  that  manages  l oad  by i n teracti ng  wi th  a  n umber of i n -home  smart  devices  
connected  to  the  CEM.  

The  functi ons  descri bed  bel ow can  be  l abe led  as  a  “D i rect  l oad  con trol ”  use  case,  fo l l owing  
the  defi n i ti on  of Eurelectri c,  wh ich  i s  referenced  i n  the  Sustainable  Processes  Workgroup’s  
report  

The  d i fference  wi th  Use  Case  21 1 0  (supporti ng  Demand  Response)  i s  that  the  operator 
responsibl e  for manag ing  the  l oad /generation  fl exibi l i ty acti ve ly asks  to  change  
consumption /generati on  wi th  a  speci fi c  amount.  The  consumer’s  reaction  to  th i s  request,  
however i s  d epend i ng  on  the  contract between  the  consumer and  the  organ isation  send ing  
ou t  the  message  and  the  fi nal  decis ion  made  by the  consumer or the  device  recei vi ng  the  
message.  

 

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

Messages  and  metrolog ical  i n formation  are  provi ded  to  the  home/bu i l d i ng  via  an  i n terface  cal l ed  the  Smart  Gri d  
Connection  Poin t  (SG  CP).  The  fol l owing  messages  can  be  d i sti ngu ished :  

1 )  D i rect  – l oad  /  generation  /  s torage  management  

2)  Emergencies  

a)  Emergency l oad  con trol  

b)  Announce  end  of emergency l oad  control  

The  functi ons  descri bed  bel ow can  be  l abe led  as  a  “D i rect  l oad  control ”  use  case,  fo l l owing  the  defi n i ti on  of 
Eurel ectri c,  wh ich  i s  referenced  i n  the  Susta inable  Processes  workg roup’s  report.  

Complete  description  
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Narrati ve  of use  case  

Th is  use  case  comprises  three  primary use  cases:  

JWG21 21 :  Load  /  generation  /  storage  management 

A l oad/generati on  managemen t message  i s  sen t  by an  upstream  actor to  i ncrease,  reduce  or l im i t  the  l oad ,  
generation  or s tored  energy.  

A l oad/generati on  managemen t message  i s  sent  from  actor A or B  to  the  CEM.  The  CEM  can  forward  the  
message  d i rectl y to  the  appl i ance/generator/storage  or i t  may (based  on  a  number of parameters)  translate  i t  
i n to  i nd ivi dual  control  messages  to  the  smart  devices  that  were  found  to  best  su i ted  to  fu l fi l l  the  operation .  A 
smart  device  may be  an  appl i ance,  generator or s torage  devi ce  (e. g .  s torage  batteries ,  heat  pumps,  fuel  cel l s ,  
etc. ) .   

Based  on  the  l oad  managemen t message  from  the  CEM,  the  smart  device  may change  the  power consumption ,  
generation  or s torage  depend i ng  on  the  ki nd  of device,  what the  device  i s  currentl y doi ng  and  the  consumer 
setti ngs.  The  s tart  of the  device  may a l so  be  sh i fted  i n  order to  avoid  taki ng  energy du ri ng  the  peak time  or to  
avo id  exceed ing  a  set  power l im i t  or may sh i ft  the  acti vation  of certa i n  featu res.   

The  CEM  may provide  feedback to  the  external  actor requesti ng  the  l oad/generation  change,  so  th i s  actor can  
have  an  i dea  of wh ich  change  i n  consumption/generati on  to  expect and  to  update  h i s  d emand/generation  
forecast.  The  feedback may a l so  be  used  for b i l l i n g  purposes  

I n  case  of Remote-control l able  device  i s  connected  to  CEM,  CEM  i n terprets  the  l oad/generation  management 
message  and  control s  th i s  type  of device  remotely.  

I n  some  case,  Actor A or B  sends  a  l oad/generation  management message  to  the  CEM  i n  advance  (for example,  
the  n i gh t  before  the  day)  d ue  to  h i gh  demand  forecast.  

I t  can  be  cons idered  that  a  negotiati on  process  between  Actor A or B  and  CEM  exists  i n  order to  negoti ate  the  
amount of power reduction .   

JWG21 22:  Emergencies  

When  there  i s  a  ri sk of a  b l ackout  i n  a  g i ven  area,  an  emergency message  from  actor A or B  can  request smart  
devices  to  tu rn  to  network s tandby accord ing  to  a  safe  procedure  set  by the  manufacturer.  The  message  may or 
may not  con tai n  predefined  time  du ration .  The  g ri d  may a l so  provide  a  message  noti fyi ng  the  end  of the  
emergency and  the  return  to  normal  s tatus .  

Th i s  use  case  descri bes  the  functional i ti es  i nvol ved  wi th  emergencies  from  the  home  perspecti ve.  I t  shows  how 
an  emergency message  i s  sent  to  the  home  and  how the  CEM  reacts  to  th i s .  Use  case  “WGSP-2300  Emergency 
Demand  Messages  – Load  shedd ing ”  describes  the  emergency from  the  perspecti ve  of the  external  actor (e. g .  
DSO).   

Use  case  WGSP-21 1 2  descri bes  how warn ing  messages  may be  sent  from  an  external  actor to  the  consumer,  
warn ing  that  emergency l oad  con trol  wi l l  happen  wi th i n  a  certain  peri od  of t ime,  un l ess  changes  i n  consumption  
/  generati on  take  pl ace.  Th i s  may typical l y precede  WGSP-21 22.  

The  primary use  cases  cons ist  of two  scenarios:  

– “Emergency l oad  con trol ”  describes  how a  l oad  control  message  i s  sent  through  the  CEM,  to  the  devices.  I n  
case  the  emergency l oad  control  message  a l ready con tains  the  du ration  of the  l oad  con trol  period ,  the  CEM  
may i nstruct  the  smart  devices  at  the  ri gh t  moment  that  the  emergency peri od  has  passed .  Th i s  l ast 
i nstruction  i s  not  i n  scope  of th i s  use  case  and  i s  not  descri bed  i n  the  detai l ed  anal ys i s .  Confi rmati ons  may 
optional l y be  sen t from  the  CEM  to  Actor A/B  so  th i s  actor can  have  an  i dea  of wh ich  change  i n  
consumption /generati on  to  expect  and  to  update  h i s  demand/generation  forecast.  The  feedback may a l so  be  
used  for b i l l i ng  purposes.  

– “Announce  end  of emergency l oad  control ”  descri bes  how an  external  actor i nstructs  the  CEM  that  the  
emergency period  i s  ended .  Confi rmation  from  the  CEM  may be  requested  by the  external  actor to  ensu re  
that  a l l  CEM’s  have  received  the  message.  

I n  case  of Remote-control l able  device  i s  connected  to  CEM,  CEM  i n terprets  the  Emergency l oad  con tro l  
message/end  of emergency s i gnal  and  control s  th i s  type  of device  remotely.  

I n  some case,  Actor A/B  may use  th i s  message  for noti fyi ng  the  peri od  of schedu l ed -blackout  to  CEM  i n  
advance.  

Under the  severe  emergency case,  the  ri sk of b l ackout  may be  h i gher.  When  th i s  happens  CEM  may change  i ts  
operati on  pl an  (for example,  set  h i gher priori ty to  charg i ng  battery).  

 

General  remarks  

General  remarks  
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Notes  and  open  i ssues  

Notes  and  open  i ssues  

Nr Note  

1 .  A poss ible  new primary use  case  on  d i rect  l oad  control  cou ld  describe  how the  g ri d  asks  wh i ch  CEMs  
are  wi l l i ng  to  change  consumption ;  g ri d  recei ves  offers  and  chooses  wh ich  ones  to  accept.  
Devel opi ng  th i s  fu rther may be  a  next  s tep.  

 

2 .  Where  relevant a l l  primary use  case  (scenarios)  may be  spl i t  up  accord ing  to  externa l  actors  

3 .  There  i s  not  yet  a  use  case  covering  the  s i tuati on  where  there  wou ld  be  mu l ti pl e  CEMs  and  the  
agg regation  takes  pl ace  i n  the  g ri d  s i de  of the  SG  CP.  (e. g .  how i s  the  user being  i n formed  that  he  i s  
(go ing  to)  exceed  h i s  contractual  power).  C los ing  th i s  gap  wou ld  be  a  next step  

4 .  Next  s tep:  defi ne  add i ti ona l  use  cases  us ing  the  top  down  method ,  consi dering  the  functiona l  
arch i tectu re  as  a  b l ack box and  i denti fyi ng  wh ich  messages  wou l d  go  i n  /  come  ou t  

 

A.3.21 .2  Diagrams  of use  case  

Figu re  A. 30  shows  d iagrams  of use  case.  

Diagram(s)  of use case  

JWG 21 21 :  Load  / generation  / storage management  

 

 

Actor B  Actor A  Smart 

d  evices  
Energy 

Management 

Gateway  

DIRECT LOAD MANAGEMENT – smart device has end  -  decision  about its load  adjustment  

CEM  Smart Metering 

Gateway (LNAP)  
Smart 

Meter  

Load management signal  

Start of load  adjustment notification  

Order of load  adjustment  

End  of load  adjustment  

End  of load  adjustment notification  

End  of load  adjustment period  +  sending load  curve recorded  for this  period  

Feedback status  

Expected  change in  consumption  

Load management signal  

End  of load  adjustment period  +  sending load  curve recorded  for this  period  

Expected  change in  consumption  

Display  

Start of load  adjustment notification  

Load curve  

Load curve  

Load  management signal  
Load management signal  

End of load  adjustment notification  

Load  curve  

Alternative  

Optional  

Alternative  

Optional  

Alternative  
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JWG 21 22:  Emergencies  

JWG 2122: Use case scenario 1 : Emergency load control  

 

JWG 2122: Use case scenario 2: Announce end of emergency load control  

 

 

Figure A.30  – Sequence  d iagram   

 

A.3.21 .3  Techn ical  detai ls  

For the  defin i tion  of th is  use  case,  the  arch i tecture  shown  i n  F igure  A.31  has  been  used  as  a  
basis .  

Actor A  Smart 

Devices  
Energy 

Management 

Gateway  

Announce end  of emergency load  control  

CEMS  Smart Metering 

Gateway (LNAP)  

End of emergency  signa l  

Confirmation  

Confirmation  

Confirmation  
Confirmation  

End of emergency  signa l  
End of emergency  signa l  

End of emergency  signa l  
End of emergency  signa l  

Actor B  

Alternative  

Alternative  

IEC 

Actor A  Smart 

Devices  
Energy 

Management 

Gateway  

Emergency load  control  

CEMS  Smart Metering 

Gateway (LNAP)  

Emergency load  control  command  

Confirmation  
Confirmation  

Confirmation  

Confirmation  
Confirmation  

Emergency signal  
Emergency signal  

Emergency signal  
Emergency signal  

Actor B  

Alternative  

Alternative  

IEC 
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Figure A.31  – SG  CG  Architecture Model  [9]  

NOTE  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some of them  may be  part  of 
the  same  phys ical  device  (e. g .  CEM  fu nctional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. )  

Actors  

Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Customer Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy 
consumption  and  or production  based  on  messages  
recei ved  from  the  g ri d ,  consumer’s  setti ngs  and  
con tracts ,  and  devices  m in imum  performance  standards.  
The  Customer Energy Manager col l ects  messages  sen t 
to  and  recei ved  from  connected  devices;  especi al l y the  
i n -home/bu i l d i ng  sector has  to  be  mentioned .  I t  can  
hand le  general  or ded icated  l oad  and  generati on  
management  commands  and  then  forwards  these  to  the  
connected  devices.  I t  provi des  vi ce  versa  i n formati on  
towards  the  “g ri d  /  market” .  Note  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  
to  be  mutual l y con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy 
Management System  or CEMS  

 

Energy 
management 
gateway 

I n ternal  An  access  poin t  (functional  en ti ty)  send i ng  and  recei ving  
smart  g ri d  related  i n formation  and  commands  between  
actor A and  the  CEM,  l etti ng  the  CEM  decide  how to  
process  the  events.  The  commun ication  i s  often  
ach ieved  th rough  an  i n ternet connection  of th rough  a  
wi reless  connection .  

Th i s  gateway may al so  provi de  services  i ncl ud i ng  
protocol  convers ion ,  device  management,  securi ty and  
service  capabi l i ti es.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display,  remote-controlled device 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM -  CG (TR50572)  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  Meteri ng  
gateway (LNAP)  

I n ternal  An  access  poin t  (functional  en ti ty)  that  a l l ows  access  to  
one  or more  meteri ng  end  devi ces  and ,  when  equ ipped  
wi th  an  i n terface,  to  advanced  d i splay /  home  
au tomation  end  devi ces  connected  to  the  l ocal  network.  

A LNAP  a l so  may a l l ow data  exchange  between  d i fferen t 
functional  en ti ti es  connected  to  the  same  LN .  The  LNAP  
may act  s imply as  a  rou ter transferri ng  messages  
between  the  metering  end  devi ce  and /or d i sp lay/home 
au tomation  devices  and  the  Ne ighbou rhood  network of 
wide  area  network.  

I t  may a l so  provide  services  i n cl ud ing  protocol  
conversion ,  device  management,  securi ty and  service  
capabi l i t i es .  Services  may be  provided  as  functi ons  of 
the  LNAP  i tsel f or provide  proxy services  on  behal f of 
l im i ted  capabi l i ty d evices  connected  to  the  l ocal  
network.  

 

Smart  meter I n ternal  The  meteri ng  end  device  i s  a  combination  of the  
fol l owing  meter-related  functions  from  the  Smart  
Meteri ng  reference  arch i tectu re:  

•  Metrol ogy functions  i ncl ud i ng  the  conventi onal  
meter d i splay (reg i ster or i n dex)  that  are  under l egal  
metrolog ical  con trol .  When  under metrol og ical  
control ,  these  functions  shal l  meet the  essential  
requ i rements  of the  M I D;  

•  One  or more  add i ti onal  functions  not  covered  by the  
M ID.  These  may a l so  make  use  of the  d i splay;  

•  Meter commun ication  functions.  

 

NNAP  I n ternal  The  Neighbourhood  Network Access  Poin t  i s  a  
functional  en ti ty that  provi des  access  to  one  or more  
LNAP’s,  meteri ng  end  devices,  d i splays  and  home  
au tomation  end  devi ces  connected  to  the  neighbourhood  
network (NN ).  I t  may a l l ow data  exchange  between  
d i fferen t functi onal  en ti ti es  connected  to  the  same NN .  

 

S imple  externa l  
consumer d i splay 

External  Ded icated  d i splay screen  i n  connection  wi th  the  smart  
meter/SG  CP  ava i l able  to  the  customer to  check power 
consumption ,  p l anned  l oad  reductions  and  l oad  
reductions  h i stori cal .  Other not  ded icated  means  a l so  
exi st  to  d el i ver consumption  i n formation  to  the  customer,  
such  as  the  personal  computer,  the  mobi l e  phone  or the  
TV set.  

 

Smart  device  External  A smart  device  may be  an  appl i ance,  generator or 
s torage  device  (Local storage devices include direct and 
functional electricity storages such as electrochemical 
batteries,  heat pumps and micro CHP such as fuel cells 
with  heat buffers,  air conditioning and cooling devices 
with  thermal inertia,  etc…) .  The  smart  device  can  
recei ve  data  d i rectl y from  the  gri d ,  though  an  i n terface  
wi th  the  CEM  and  can  react to  commands  and  messages  
from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-
CG,  i t  must be  seen  as  an  externa l  actor 
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty 
to  act  i n  response  to  a  message  from  the  gri d  and  
thereby optim ize  i ts  behavi ou r towards  the  energy 
suppl y network.  The  message  can  be  recei ved  from  a  
u ti l i ty or a  th i rd  party energy service  provider d i rectl y or 
vi a  a  customer energy management  system,   

The  message can  be  i n formation  l i ke  the  cost  of energy 
or the  amount of avai l abl e  renewabl e  energy,  or i t  can  
be  a  Demand  Respond  message  (del ay l oad  message  or 
other re lated  i n formation )  that  the  appl i ance  must  
recei ve,  i n terpret  and  react upon  based  on  pre-set  or 
acti ve  consumer i npu t.  The  smart  appl i ance  i s  not  
guaran teed  to  respond ,  bu t  wi l l  do  so  based  on  i ts  s tatus  
and  user setti ngs  i n  order to  ensure  the  expected  
performance.  

The  consumer has  the  u l timate  control  of the  appl i ance  
and  can  overri de  any speci fi c  mode  (e. g .  overri de  a  
delay to  a l l ow immed iate  operation ,  l im i t  de lays  to  no  
more  than  a  certai n  number of hou rs ,  or main tai n  a  set  
room  temperatu re).  

Any appl i ance operati on  setti ngs  or modes  shal l  be  easy 
for an  average,  non-techn ical  consumer to  acti vate  or 
implement.  

 

Remote-
Control l abl e  
device  

External  Example  of Remote-Control l abl e  device  i s  a i r-cond i ti on  
or wh ich  has  capabi l i ty of remote-control .  When  CEM  
con trol s  th i s  type  of device,  messages  from  the  gri d  i s  
i n terpreted  by CEM  and  the  CEM  control s  th i s  type  of 
device  remotely.  S i nce  the  Remote-contro l l able  Device  
i s  ou ts i de  the  scope  of I EC/TC57/WG21 ,  i t  must be  seen  
as  an  external  actor 

 

Actor A External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  
the  system  functions  and  components  i n  the  home or 
home au tomation  network th rough  the  energy 
management commun ication  channel . .  Examples  of such  
market roles  are  the  Energy Provi der,  the  Energy 
Services  Provi der,  the  aggregator,  etc…  

 

HES  I n ternal  Responsibl e  for acqu i ri ng  the  reads  from  meters  and /or 
from  data  concentrators  

Del i vers  the  raw meter reads  to  MDM  

Repeats  the  read ing  for any m iss ing  reads  

I s  the  short-term  i n terim  data  s torage  (1 -3  months)  for 
meter reads  

Pushes  the  even t i n formation  upwards  to  MDM  

Supports  the  speci fi c  protocols  of the  concentrators  and  
meters  

Contai ns  some  topol ogy i n formation  and  aggregati on  
functional i ty for p l ug  &  p l ay so l u ti ons  
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Actors  

Grouping  Group  description  

  

Actor name  
see  Actor l i st  

Actor type   
see  Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

MDM  I n ternal  I s  the  s i ng le  meter d ata  reposi tory for a l l  meteri ng  data  

I s  the  l ong -term  storage  for the  metering  data  

Ensures  the  data  qua l i ty by VEE  for the  h i gher l evel  
bus iness  processes  

Connects  a l l  head -end  systems  

I s  the  connection  po in t  for other systems  to  reach  the  
smart  meters  i . e .  a  gateway to  HES  and  back 

Del i vers  the  meter reads  to  other business  systems  for 
fu rther usage  

Acts  as  the  cri ti cal  securi ty fi rewal l  between  business  
and  operati onal  systems  and  the  advanced  metering  
i n frastructure.  

Contai ns  some  topol ogy i n formation  and  aggregati on  
functional i ty  

 

Actor B  External  External  actor (Smart  Gri d  Market  Role)  i n teracti ng  wi th  
the  system  functions  and  components  i n  the  home or 
home au tomation  network th rough  the  metering  
commun ication  channel .  Th i s  actor i s  responsibl e  for 
col l ecti ng  meteri ng  data.  Examples  of such  market rol es  
are  the  DSO,  meteri ng  company,  etc.  

 

 

Triggering  even t,  precond i ti ons,  assumptions  

Use case cond i tions  

Actor/System/Information /  

contract  

Triggering  even t  Pre-condi tions  Assumption  

 

 I n  order to  correctl y b i l l  
demand/generati on  fl exi b i l i ty,  the  
smart  meter and  CEM  need  to  be  
time  synchron i zed  
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References  

References  

No.  References  
type  

Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Example  use  
cases  to  
WGSP21 21  

DKE-001 5,  DKE001 9  through  
DKE0021 , EDF-0002,  EDF-
0003,  EDF-0007,  EDF0008,  
EDF-0009,  EDF-001 7,  EDF-
0022,  ESMIG-001 2,  ESMIG-
001 3,  ESMIG-001 4,  ESMIG-
001 7,  F I NS0048,  F I NS0074,  
F INS0078,  F I NS0080,  
F INS0083,  F I NS0084,  
F INS0085,  F I NS0086,  
F INS0087,  PMA-0001 ,  
TC205-001 9  th rough  0038,  
TC205-0044  th rough  0046,  
TC205-0048,  
AK71 6. 0. 1 _UC1 ,  
AK71 6. 0. 1 _UC3;  CECED 
l oad  shedd ing .  

 The  ori g i nal  use  
cases  that  served  
as  a  basi s  for th i s  
use  case  

  

2  Example  use  
cases  to  
WGSP21 22  

F I NS0048,  F INS0085   The  ori g i nal  use  
cases  that  served  
as  a  bas i s  for th i s  
use  case  

  

3  JP  use  cases  
contribu ted  
at  May 201 2  
and  JP  user 
stories  
contribu ted  
at  Feb.  201 3  
to  
I EC/TC57/W
G21  

JPUC#1 ,  JPUC#2,  JPUC#3,  
JPUC#4,  JPUC#5,  JPUC#6,  
JPUC#8,  JPUC#9,  JPUC 
#1 0,  JPUC #1 1  and  user 
stories  re lated  to  above  UCs.  

 These  use  cases  
show add i ti ona l  
actor and  
requ i rements  on  
data  e l ements  of 
messages   

  

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Flexi bi l i ty cl uster 

Level  of depth  

Primary use  case  

Priori ti sation   

1  

Generi c,  reg ional  or national  relation  

Generi c  

Viewpoint 

Techn ical  

Further keywords   for classi fication  

Demand  s i de  management,  d i rect  l oad  control ,  Smart  Gri d  

 

A.3.21 .4  Step  by step  analysis  of use  case  

Overview of scenarios  
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Scenario  condi tions  

No.  Scenario  
name 

Primary 
actor 

Triggering  event  Pre-condi tion  Post-condi tion  

21 21  D i rect  – l oad  
/  generati on  /  
s torage  
management  

Actor A or 
Actor B  

Actor A or Actor B  
wants  to  send  a  
l oad  management 
message  to  the  
market  

Commun ication  
connection  between  
al l  actors  i s  
establ i shed  

The  consumer 
confi gu red  the  CEM  
and/or the  
parti ci pati ng  devices.  
The  consumer 
confi gu red  the  device  
setti ngs  and  
th resholds  

I n formation  on  total  
consumption  or 
consumption  per 
device  i s  avai l able  i n  
the  CEM  

The  smart  device 1 7 
execu ted  the  l oad  
management message  
and  Actor A or Actor B  
recei ved  feedback wi th  
a  l oad  cu rve  recorded  
for th i s  peri od .   

I n  case  of Remote-
control l ab l e  device  i s  
connected  to  CEM,  the  
CEM  i n terprets  the  l oad  
management message  
and  contro l s  th i s  type  of 
device  remotely.  

21 22.
1  

Emergency 
l oad  control  

Actor A or 
Actor B  

The  need  for an  
emergency 
reduction  of power 
consumption  /  feed -
i n  i s  i denti fi ed  

Commun ication  
between  a l l  actors  can  
be  estab l i shed  

The  CEM  ordered  a l l  
smart  devices  to  swi tch  
off and  sen t 
confi rmation  back to  
actor A or to  the  HES.  

I n  case  of Remote-
control l ab le  device  i s  
connected  to  CEM,  the  
CEM  i n terprets  the  
Emergency l oad  con trol  
message  and  con trol s  
th i s  type  of device  
remotely fo l l owing  the  
message.  

21 22.
2  

Announce  
end  of 
emergency 
l oad  control  

Actor A or 
Actor B  

There  i s  no  more  
need  for an  
emergency 
reduction  of power 
consumption  /  feed -
i n  

Commun ication  
between  a l l  actors  can  
be  estab l i shed  

The  CEM  i n formed  al l  
smart  devices  that  the  
emergency l oad  control  
period  has  ended  and  
sent  confi rmation  back 
to  actor A or to  the  
HES.  

I n  case  of Remote-
control l ab le  device  i s  
connected  to  CEM,  the  
CEM  i n terprets  the  end  
of Emergency message  
and  con tro l s  th i s  type  of 
device  remotely 
fo l l owing  the  message.  

 
  

___________ 

1 7 Smart  device  may be  an  appl i ance,  generator or s torage  devi ce  (e. g .  battery).  
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Steps  – Scenarios  

Scenario  

Scenario  name:  JWG 21 21 :  Load  /  generation  /  storage  management 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1 a  Actor A 
wants  to  
send  a  l oad  
manage-
ment  
message  to  
the  market 
(a l ternati ve)  

 Actor A sends  
a  l oad  
management 
message  to  
Energy 
Management 
Gateway  

 Actor A  Energy 
Manageme
nt  
Gateway  

Load  
manage-
ment 
message  

 

1 b  Actor B  
wants  to  
send  a  l oad  
manage-
ment 
message  to  
the  market  
(a l ternati ve)  

 Actor B  sends  
a  l oad  
management 
message  to  
Smart  
Meteri ng  
Gateway 
(LNAP)   

(via the 
metering 
channel)  

 Actor B  Smart 
Meteri ng  
Gateway 
(LNAP)  

Load  
managemen
t message  

 

2  Smart 
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
l oad  
manage-
ment 
message  

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  the  
l oad   
management 
message  to  
the  Energy 
Management 
Gateway  

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manage-
ment 
Gateway  

Load  
manage-
ment 
message  

 

3  Energy 
Manage-
ment 
Gateway 
recei ves  a  
l oad  
manage-
ment 
message  

 Energy 
Management 
Gateway 
forwards  the  
l oad  
management 
message  to  
CEM  

 Energy 
Manage-
ment 
Gateway 

CEM  Load  
manage-
ment  
message  

 

4  CEM  
recei ves  
l oad  
manage-
ment 
message  

 Optionally,  
when a  
notification 
needs to be  
displayed on  
the simple 
external 
consumer 
display,  the  
CEM  sends  a  
noti fi cation  to  
the  Energy 
Management 
Gateway 

 CEM  Energy 
Manageme
nt 
Gateway 

Start  of l oad  
ad justment 
noti fi cation  

 

5  Energy 
Manage-
ment 
Gateway 
recei ves  the  
l oad  
manage-
ment 
message  

 Energy 
Management 
Gateway 
sends  the  
noti fi cation  to  
Smart  Meter 

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

S tart  of l oad  
ad justment 
noti fi cation  
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Scenario  

Scenario  name:  JWG 21 21 :  Load  /  generation  /  storage  management 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
l oad  
manage-
ment  
message  

 Smart 
Meteri ng  
Gateway 
(LNAP)  sends  
the  
noti fi cation  to  
Smart  Meter 

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

S tart  of l oad  
ad justment 
noti fi cation  

 

7  Smart  Meter 
recei ves  the  
l oad  
manage-
ment 
message  

 Smart Meter 
sends  the  
start  of l oad  
management 
noti fi cation  to  
the  Di spl ay 

 Smart 
Meter 

S imple  
external  
consumer 
d i splay 

S tart  of l oad  
ad justment 
noti fi cation  

 

8  CEM  
recei ved  the  
l oad  
managemen
t message  

 CEM  decides  
wh ich  smart  
devices  need  
to  be  ad justed  
and  sends  an  
order of l oad  
ad justment  to  
them  

 CEM  Smart  
devices  

Order of 
l oad  
ad justment  

 

9  Smart  
devices  
recei ve  the  
order of 
l oad  
ad justment  

 The  Smart  
devices  
decide  to  
swi tch  on /off 
based  on  the  
consumer’s  
setti ngs  and  
send  
feedback to  
CEM  

 Smart 
devices  

CEM  Load  
ad justment  
feedback 

 

1 0  CEM  
recei ves  
feedback 
from  smart  
devices  

 CEM  i n forms  
Energy 
Management 
Gateway on  
wh ich  change  
i n  
consumption  
to  expect.  

 CEM  Energy 
Manageme
nt 
Gateway 

Change  i n  
consumption  

 

1 1 a  Energy 
Manage-
ment 
Gateway 
recei ves  the  
change  i n  
consumptio
n  

 Energy 
Management 
Gateway 
forwards  the  
change  i n  
consumption  
to  Actor A 
(a l ternati ve)  

 Energy 
Managem
ent 
Gateway 

Actor A Change  i n  
consumption  

 

1 1 b  Energy 
Manage-
ment 
Gateway 
recei ves  the  
change  i n  
consump-
tion  

 Energy 
Management 
Gateway 
forwards  the  
change  i n  
consumption  
to  Smart  
Meteri ng  
Gateway 

 Energy 
Managem
ent 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Change  i n  
consumption  
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Scenario  

Scenario  name:  JWG 21 21 :  Load  /  generation  /  storage  management 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

1 2  Smart  
Meteri ng  
Gateway 
recei ves  the  
change  i n  
consumptio
n  

 Smart 
Meteri ng  
Gateway 
forwards  the  
change  i n  
consumption  
to  Actor B  
(vi a  the  
metering  
channel )  

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Actor B  Change  i n  
consumption  

 

1 3  Load  
ad justment  
period  i s  
fi n i shed  

 CEM  sends  
an  end  of 
l oad  
ad justment  to  
Smart  devices  

 CEM  Smart  
devices  

End  of l oad  
ad justment  

 

1 4  Smart  
devices  
recei ve  the  
end  of l oad  
ad justment  
from  CEM  

 The  smart  
devices  
swi tch  on /off 
and  send  
feedback to  
CEM  

 Smart 
devices  

CEM  End  of l oad  
ad justment  
feedback 

 

1 5  CEM  
recei ves  the  
feedback 
from  smart  
devices  

 CEMS sends  
l oad  
ad justment  
noti fi cation  to  
the  Energy 
Management 
Gateway 

 CEM  Energy 
Manageme
nt 
Gateway 

End  of l oad  
ad justment 
feedback 

 

1 6  Energy 
Managemen
t Gateway 
recei ves  
feedback 

 Energy 
Management 
Gateway 
sends  the  end  
of l oad  
ad justment  
noti fi cation  to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  

 Energy 
Managem
ent 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

End  of l oad  
ad justment 
noti fi cation  

 

1 7  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ved  
noti fi cation  

 Smart 
Meteri ng  
Gateway 
(LNAP)  sends  
end  of l oad  
ad justment  
noti fi cation  to  
Smart  Meter 

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

End  of l oad  
ad justment 
noti fi cation  

 

1 8  Smart  Meter 
recei ved  
noti fi cation  

 Smart Meter 
sends  the  end  
of l oad  
ad justment  
noti fi cation  to  
Di splay 

 Smart 
Meter 

D i splay End  of l oad  
ad justment 
noti fi cation  

 

1 9  Smart  Meter 
recei ved  
noti fi cation  

 Smart Meter 
sends  the  
l oad  cu rve  
recorded  for 
th i s  peri od  to  
Smart  
Meteri ng  
Gateway 
(LNAP)  

 Smart 
Meter 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Load  curve   
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Scenario  

Scenario  name:  JWG 21 21 :  Load  /  generation  /  storage  management 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  
of process/ 
acti vi ty 

Servi
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i re
-ments,  
R-ID   exchanged  

20  Smart  
meteri ng  
gateway 
(LNAP)  
recei ves  
l oad  cu rve  

 Smart 
meteri ng  
gateway 
(LNAP)  sends  
l oad  cu rve  to  
Energy 
Management 
Gateway 

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manage-
ment 
Gateway 

Load  curve   

 2 1  Energy 
Manage-
ment 
Gateway 
recei ves  
l oad  cu rve  

 Energy 
Management 
Gateway 
sends  l oad  
cu rve  to  CEM  

 Energy 
Manage-
ment 
Gateway 

CEM  Load  curve   

22  CEM  
recei ves  
l oad  cu rve  
from  smart  
meter 

 CEM  sends  
the  end  of 
l oad  
ad justment  
period  to  
Energy 
Management 
Gateway and   
sends  a  l oad  
cu rve  
recorded  for 
th i s  peri od  

 CEM  Energy 
Manage-
ment 
Gateway 

Load  
ad justment 
feedback 

 

23a  Energy 
Manage-
ment 
Gateway 
recei ves  the  
feedback 

 Energy 
Management 
Gateway 
forwards  the  
feedback to  
Actor A 
(a l ternati ve)  

 Energy 
Managem
ent 
Gateway 

Actor A Load  
ad justment 
feedback 

 

23b  Energy 
Manage-
ment 
Gateway 
recei ves  the  
feedback 

 Energy 
Management 
Gateway 
forwards  the  
feedback to  
Smart  
Meteri ng  
Gateway 
(LNAP)  
(a l ternati ve)  

 Energy 
Manage-
ment 
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Load  
ad justment 
feedback 

 

24  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
feedback 

 Smart 
Meteri ng  
Gateway 
(LNAP)  
forwards  the  
feedback to  
Actor B  

(via the 
metering 
channel)  

 Smart 
Meteri ng  
Gateway 
(LNAP)  

Actor B  Load  
ad justment 
feedback 
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Scenario  

Scenario  name:  JWG 21 22:  Emergencies  – 1 ,  Emergency Load  Con trol  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

1 a  The  need  
for an  
emergen -
cy 
reduction  
of power 
consump-
tion  /  
feed -i n  i s  
i den ti fi ed  

 Actor A sends  
an  emergency 
message  to  
the  Energy 
Management 
Gateway 
(a l ternati ve)  

 Actor A  Energy 
Manage
ment  
Gateway  

Emergency 
message  

 

1 b  The  need  
for an  
emergen -
cy 
reduction  
of power 
consump-
tion  i s  
i denti fi ed  

 Actor B  sends  
an  emergency 
message  to  
the  Smart  
meteri ng  
gateway 
(LNAP  
(a l ternati ve)  
(vi a  the  
metering  
channel )  

 Actor B  Smart 
meteri ng  
gateway 
(LNAP  

Emergency 
message  

 

2  Smart 
Meteri ng  
Gateway 
(LNAP)  
recei ves  
the  
emergen -
cy 
message  

 Smart  
Meteri ng  
Gateway 
(LNAP)  sends  
emergency 
message  to  
Energy 
Management 
Gateway  

 Smart 
meteri ng  
gateway 
(LNAP)  

Energy 
Manage
ment  
Gateway 

Emergency 
message  

 

3  Energy 
Manage-
ment 
Gateway 
recei ves  
the  
emergen -
cy 
message  

 Energy 
Management 
Gateway 
forwards  the  
emergency 
message  to  
CEM  

 Energy 
Manageme
nt  
Gateway  

CEM  Emergency 
message  

 

4  CEM  
recei ves  
the  
emergen -
cy 
message  

 CEM orders  
a l l  smart  
devices  to  
swi tch  to  
network 
standby  

 CEM  Smart  
devices  

Emergency 
l oad  
management 
message  

 

5  Smart  
devices  
recei ved  
emergen -
cy 
message  

 Smart  devices  
swi tch  to  
network 
standby and  
optionally 
send  
confi rmation  
back to  CEM  

 Smart 
devices  

CEM  Confi rmation  
(optional)  

 

6  CEM  
recei ves  
confi rma-
tion  

 CEM 
optionally 
sends  
confi rmation  
to  Energy 
Management 
Gateway  

 CEM  Energy 
Manage
ment 
Gateway 

Confi rmation  
(optional)  
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Scenario  

Scenario  name:  JWG 21 22:  Emergencies  – 1 ,  Emergency Load  Con trol  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n formation   Requ i -
re-

ments,  
R-ID   

exchanged  

5a  Energy 
Manage-
ment  
Gateway 
recei ves  
confi rma-
tion  

 Energy 
Management 
forwards  
confi rmation  
to  Actor A 
(Al ternati ve)  

 Energy 
Manage-
ment  
Gateway 

Actor A Confi rmation  
(optional)  

 

5b  Energy 
Manage-
ment 
Gateway 
recei ves  
confi rma-
tion  

 Energy 
Management 
forwards  
confi rmation  
to  Smart  
meteri ng  
gateway 
(LNAP)  
(Al ternati ve)  

 CEM  Smart  
meteri ng  
gateway 
(LNAP)  

Confi rmation  
(optional)  

 

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
confi rma-
tion  

 Smart  
meteri ng  
gateway 
forwards  
confi rmation  
to  Actor B  
(Al ternati ve)  
(vi a  the  
metering  
channel )  

 Smart 
meteri ng  
gateway 
(LNAP)  

Actor B  Confi rmation  
(optional)  

 

 

Scenario  

Scenario  name:  JWG 21 22:  Emergencies  – 2 ,Announce end  of Emergency Load  Control  

Step  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Servi -
ce  

In forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i -
re-

ments,  
R-ID   exchan-

ged  

1 a  There  i s  no  
more  need  
for an  
emergency 
reduction  of 
power 
consump-
tion  /  feed -
i n  

 Actor A sends  
an  end  of 
emergency 
message  to  the  
Energy 
Management 
Gateway 
(a l ternati ve)  

 Actor A Energy 
Manage-
ment 
Gateway 

End  of 
emergen -
cy 
message   

 

1 b  There  i s  no  
more  need  
for an  
emergency 
reduction  of 
power 
consump-
tion  /  feed -
i n   

 Actor B  sends  
an  end  of 
emergency 
message  to  the  
Smart  meteri ng  
gateway (LNAP  
(a l ternati ve)  
(vi a  the  
metering  
channel )  

 Actor B  Smart  
meteri ng  
gateway 
(LNAP  

End  of 
emergen -
cy 
message  

 

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
message  

 Smart Meteri ng  
Gateway 
(LNAP)  sends  
end  of 
emergency 
message  to  
Energy 
Management 
Gateway 

 Smart 
meteri ng  
gateway 
(LNAP)  

Energy 
Manage-
ment 
Gateway 

End  of 
emergen -
cy 
message  
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Scenario  

Scenario  name:  JWG 21 22:  Emergencies  – 2 ,Announce end  of Emergency Load  Control  

Step  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Servi -
ce  

I n forma-
tion  

producer 
(Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i -
re-

ments,  
R-ID   exchan-

ged  

3  Energy 
Manage-
ment 
Gateway 
recei ves  the  
emergency  

 Energy 
Management 
Gateway 
forwards  the  
end  of 
emergency 
message  to  
CEM  

 Energy 
Mange-
ment  
Gateway  

CEM  End  of 
emergen -y 
message  

 

4  CEM  
recei ves  the  
end  of 
emergency 
message  

 CEM  sends  a  
message  to  
smart  devices,  
a l l owing  them  
to  operate  i n  
normal  mode  

 CEM  Smart  
devices  

End  of 
emergen -
cy 
message  

 

5  CEM  
recei ves  the  
end  of 
emergency 
message  

 CEM  optionally 
sends  
confi rmati on  to  
Energy 
Management 
Gateway  

 CEM  Energy 
Manage-
ment 
Gateway 

Confi rma-
tion  
(optional)  

 

6a  Energy 
Manage-
ment  
Gateway 
recei ves  
confi rmation   

 Energy 
Management 
forwards  
confi rmati on  to  
Actor A 
(Al ternati ve)  

 Energy 
Managem
ent 
Gateway 

Actor A Confi rma-
tion  
(optional)  

 

6b  Energy 
Manage-
ment  
Gateway 
recei ves  
confi rmation   

 Energy 
Management 
forwards  
confi rmati on  to  
Smart  meteri ng  
gateway 
(LNAP)  
(Al ternati ve)  

 CEM  Smart  
meteri ng  
gateway 
(LNAP)  

Confi rma-
tion  
(optional)  

 

7  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
confi rmation  

 Smart meteri ng  
gateway 
forwards  
confi rmati on  to  
Actor B  
(Al ternati ve)  
(vi a  the  
metering  
channel )  

 Smart 
meteri ng  
gateway 
(LNAP)  

Actor B  Confi rma-
tion  
(optional)  
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A.3.21 .5  Information  exchanged  

I n formation  exchanged  

Name of i n formation  ( ID)   Description  of i n formation  exchanged  Requ i rements  for 
i n formation  data   

Load  management  message  Th is  may i ncl ude  an  econom ic val ue  for the  
fl exi bi l i ty requested  by Actor A/B  

User S tory named  “Manage  energy 
consumption  of smart  devices  by Smart  Gri d ”  
requ i res   i n -advance  noti fi cation  of l oad  
management.  Al so,  th i s  User S tory requ i res  a  
negotiati on  process  for the  amount  of power 
reduction  between  Actor A/B  and  CEM.   

User S tory named  “Control  of Smart  home 
appl i ances  i n  response  to  power saving  
request from  E lectri c  power suppl i er”  requ i res  
tari ff i n formation  at  each  time  s l ot  i n  advance   
as  one  type  of i ncenti ve.  

The  time  peri od  for power 
reduction  i n  advance  
“(date,  time,  window)”  for 
i n -advance  noti fi cati on .  

The  response  status  of 
CEM  wh ich  i s  accept  or 
rej ect  or not-su ffi cien t  for a  
negotiati on  process.  

Tari ff i n formation  (24  hours  
i n  advance,  for example)  as  
one  type  of i ncenti ve  

Start  of l oad  ad justment  
noti fi cation  

  

Announcement of l oad  
ad justment 

  

Order of l oad  ad j ustment    

Load  ad j ustment feedback   

Change  i n  consumption    

End  of l oad  ad justment    

End  of l oad  ad justment feedback   

End  of l oad  ad justment 
noti fi cation  

  

Load  curve    

Load  ad j ustment feedback   

Emergency message   User Story named  “Control  of Smart  home  
appl i ance  before  power cu t”  requ i res  time  
period  i n formation  when  no  power wi l l  be  
provi ded  by schedu l ed  b l ackou t.  

User Story named  “Control  of Smart  home 
Appl i ances  i n  case  of natu ral  d i saster”  
requ i res  l evel  of Emergency so  that  CEM  may 
change  i ts  operati on  u nder the  severe  
emergency case.  

Time  period  of power cu t  
(date,  time,  window)  

Level  of a l ert:  for example  
normal  or severe  

Emergency l oad  management  
message  

  

Confi rmation  A confi rmation  sen t back to  an  external  actor 
after recei ving  a  l oad  management message  
may i ncl ude:  

an  i n d ication  of the  amount of l oad  /  
generation  that  wi l l  be  sh i fted   

an  i n d ication  that  the  CEM  wi l l  comply wi th  
the  request,  wi thout  an  estimate  

 

End  of emergency message    
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A.3.21 .6  Requi rements  (optional )  

Requ irements  (optional )  

Categori es  for 
requ i rements  

Category description  

  

Requ i rement ID  Requ i rement description  

  

 

A.3.21 .7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3.21 .8  Custom  in formation  (optional )  

Custom  information  (optional )  

Key Value  Refers  to  Section  

   

 

A.3.22  H igh  l evel  use  case   (WGSP21 20)  Di rect l oad  / generation  management 
(European)  

A.3.22. 1  Description  of the  use  case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)  Name of use  case  

WGSP 21 20  Smart  Gri d   D i rect  l oad  /  generation  management  

 

Vers ion  management 

Version  management 

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e  Approval  
status  

draft,  for 
comments,  
for voting ,  

final  

0. 2  01 /03/201 2  Domain  
expert  

 I n i ti a l  d raft  Draft  

0 . 4  1 1 /07/201 2  Ed i tor  Reviewed  
vers ion  

Vers ion  after 
commenting  
phase  

0 . 5  1 3/1 1 /201 2  Ed i tor  Reviewed  
vers ion  

Vers ion  for 
fi nal  
commenting  

 

Scope and  obj ectives  of use  case  
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Scope and  objecti ves  of use  case  

Related  
business  case  

Demand  S ide  Management  messages  are  sen t to  the  Consumer Energy Manager (CEM)  to  
tri gger a  prog ram  that  manages  l oad  by i n teracti ng  wi th  a  n umber of i n -home  smart  devices  
connected  to  the  CEM.  

The  functi ons  descri bed  bel ow can  be  l abe led  as  a  “D i rect  l oad  con trol ”  use  case,  fo l l owing  
the  defi n i ti on  of Eurelectri c,  wh ich  i s  referenced  i n  the  Sustainable  Processes  Workgroup’s  
report  

The  d i fference  wi th  Use  Case  21 1 0  (supporti ng  Demand  Response)  i s  that  the  operator 
respons ibl e  for manag ing  the  l oad /generation  fl exib i l i ty acti ve ly asks  to  change  
consumption/generati on  wi th  a  speci fi c  amount.  The  consumer’s  reaction  to  th i s  request,  
however i s  depend i ng  on  the  contract between  the  consumer and  the  organ isation  send ing  
ou t  the  message  and  the  fi nal  decis i on  made  by the  consumer or the  device  recei vi ng  the  
message.   

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  "upstream" 1 8 actors.  
The  commun ication  between  CEM,  the  consumer and  ( i n -home)  smart  devices  (e. g .  
appl i ances  /  generators  /  s torage)  i s  offi cia l l y not  i n  th i s  scope  of th i s  report,  bu t  wi l l  be  
i ncl uded  i n  the  use  case  descri ption  for the  sake  of cl ari ty.  Smart  devices  cover a l so  smart  
appl i ances,  generators  and  storage  (see  tabl e  wi th  actors).  

Note  that  mu l ti pl e  l oads/generation  resources  (even  from  mu l ti pl e  prem ises)  can  be  
combined  i n  the  CEM  to  be  mu tual l y control l ed .  

From  an  arch i tectu ral  poin t  of vi ew the  Smart  Gri d  Coord inati on  Group  i n troduced  the  "Smart  
Gri d  Connection  Poin t"  (SG  CP)  en ti ty as  an  i n terface  between  Smart  Gri d  actors  
(appl i cati ons  and /or organ izati ons)  and  i n -home/bu i l d i ng  systems  or devices.  The  d iagram  
below shows  the  SG  CP  i n  i ts  envi ronment.  

 

 

P l ease  note  that  the  boxes  i n  the  d i ag ram  above  are  functional .  The  Smart  Meter and  CEM  
can  be  one  or two  separate  physical  boxes.  The  CEM  can  a l so  be  i n teg rated  i n  Smart  i n -
home devices.  The  commun ication  wi th  the  G rid  market/appl i cations  can  be  th rough  one  or 
th rough  separate  i n frastructu res.  

Objecti ve  The  objecti ve  of th i s  use  case  i s  to  manage  i n -home devices  i n  order to  control  power 
consumption  or generation  resources  for example  to:  

– Avoid  the  ri sk of b l ack ou t  

– React to  real  t ime  peak power messages  

– Balance  the  l oad  between  consumption  and  l ocal  production  

– Optim ize  the  consumption  to  u se  cheaper and /or g reener energy (depend ing  on  personal  
preferences)  

– Mai ntai n  power qual i ty  

 

Narrati ve  of use  case  

___________ 

1 8 Upstream  i n  th i s  con text means  towards  actor A or B  (see  actor defi n i ti ons).  

IEC 
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Narrati ve  of use  case  

Short description  – max 3  sentences  

Messages  and  metrolog ical  i n formation  are  provi ded  to  the  home/bu i l d i ng  via  an  i n terface  cal l ed  the  Smart  Gri d  
Connection  Poin t  (SG  CP).  The  fol l owing  messages  can  be  d i sti ngu ished :  

1 )  D i rect  – l oad  /  generation  /  s torage  management  

2)  Emergencies  

a)  Emergency l oad  control  

b)  Announce  end  of emergency l oad  control  

The  functi ons  descri bed  bel ow can  be  l abe led  as  a  “D i rect  l oad  con trol ”  use  case,  fo l l owing  the  defi n i ti on  of 
Eurel ectri c,  wh ich  i s  referenced  i n  the  Susta inable  Processes  workg roup’s  report.  

Complete  description  

Th i s  use  case  comprises  three  primary use  cases:  

WGSP 21 21 :  Load  /  generation  /  storage management 

A l oad/generati on  managemen t message  i s  sent  by an  upstream  actor to  i ncrease,  reduce  or l im i t  the  l oad ,  
generation  or s tored  energy.  

A l oad/generati on  managemen t message  i s  sent  from  actor A or B  to  the  CEM.  The  CEM  can  forward  the  
message  d i rectl y to  the  appl i ance/generator/storage  or i t  may (based  on  a  number of parameters)  translate  i t  
i n to  i nd ivi dual  control  messages  to  the  smart  devices  that  were  found  to  best  su i ted  to  fu l fi l l  the  operation .  A 
smart  device  may be  an  appl i ance,  generator or s torage  devi ce  (e. g .  s torage  batteries ,  heat  pumps,  fuel  ce l l s ,  
etc. ) .   

Based  on  the  l oad  managemen t message  from  the  CEM,  the  smart  device  may change  the  power consumption ,  
generation  or s torage  depend i ng  on  the  ki nd  of device,  what the  device  i s  currentl y doi ng  and  the  consumer 
setti ngs.  The  s tart  of the  device  may a l so  be  sh i fted  i n  order to  avoid  taki ng  energy du ri ng  the  peak time  or to  
avo id  exceed ing  a  set  power l im i t  or may sh i ft  the  acti vation  of certai n  featu res.   

The  CEM  may provide  feedback to  the  external  actor requesti ng  the  l oad /generation  change,  so  th i s  actor can  
have  an  i dea  of wh ich  change  i n  consumption/generati on  to  expect and  to  update  h i s  demand/generation  
forecast.  The  feedback may a l so  be  used  for b i l l i n g  purposes  

WGSP 21 22:  Emergencies  

When  there  i s  a  ri sk of a  b l ackout  i n  a  g i ven  area,  an  emergency message  from  actor A or B  can  request smart  
devices  to  tu rn  to  network s tandby accord ing  to  a  safe  procedure  set  by the  manufacturer.  The  message  may or 
may not  contai n  predefined  time  du ration .  The  gri d  may a l so  provide  a  message  noti fyi ng  the  end  of the  
emergency and  the  retu rn  to  normal  s tatus.  

Th i s  use  case  descri bes  the  functional i ti es  i n vol ved  wi th  emergencies  from  the  home perspecti ve.  I t  shows  how 
an  emergency message  i s  sent  to  the  home  and  how the  CEM  reacts  to  th i s .  Use  case  “WGSP-2300  Emergency 
Demand  Messages  – Load  shedd ing ”  describes  the  emergency from  the  perspecti ve  of the  external  actor (e. g .  
DSO).   

Use  case  WGSP-21 1 2  descri bes  how warn ing  messages  may be  sen t  from  an  external  actor to  the  consumer,  
warn ing  that  emergency l oad  control  wi l l  happen  wi th i n  a  certain  peri od  of t ime,  un l ess  changes  i n  consumption  
/  generati on  take  pl ace.  Th i s  may typical l y precede  WGSP-21 22.  

The  primary use  cases  cons ist  of two  scenarios:  

– “Emergency l oad  control ”  describes  how a  l oad  control  message  i s  sent  th rough  the  CEM,  to  the  devices.  I n  
case  the  emergency l oad  con trol  message  a l ready con tains  the  d u ration  of the  l oad  control  period ,  the  CEM  
may i nstruct  the  smart  devices  at  the  ri gh t  moment  that  the  emergency period  has  passed .  Th i s  l ast 
i nstruction  i s  not  i n  scope  of th i s  use  case  and  i s  not  descri bed  i n  the  detai l ed  anal ys i s .  Confi rmations  may 
optional l y be  sen t from  the  CEM  to  Actor A/B  so  th i s  actor can  have  an  i dea  of wh ich  change  i n  
consumption/generati on  to  expect and  to  update  h i s  demand/generation  forecast.  The  feedback may a l so  be  
used  for b i l l i ng  pu rposes.  

– “Announce  end  of emergency l oad  control ”  descri bes  how an  external  actor i nstructs  the  CEM  that  the  
emergency period  i s  ended .  Confi rmation  from  the  CEM  may be  requested  by the  externa l  actor to  ensu re  
that  a l l  CEMs  have  rece ived  the  message.  

 

General  remarks  

General  remarks  
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A.3.22.2  Diagram  of use case  

Diagram  of use  case  

See detai l ed  descri pti on  of use  cases  

 

A.3.22.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 32  has  been  used  as  a  basi s .  

 

Figure A.32  – SG  CG  Arch itecture Model  [9]  

NOTE  2   The  actors  i n  the  above  arch i tectu re  are  functi onal  en ti ti es ,  wh ich  means  that  some of them  may be  part 
of the  same  phys ical  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m ight  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. ) .  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor  l i st  

Actor type   
see  Actor  

l i st  

Actor description   
see  Actor  l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer 
Energy 
Manager 

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  con tracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager col l ects  
messages  sen t to  and  recei ved  from  connected  devices;  
especia l l y the  i n -home/bu i l d i ng  sector has  to  be  mentioned .  I t  
can  hand l e  general  or d ed icated  l oad  and  generati on  
management commands  and  then  forwards  these  to  the  
connected  devices.  I t  provi des  vi ce  versa  i n formation  towards  
the  “g ri d  /  market” .  Note  that  mu l ti p l e  l oads/generation  
resou rces  can  be  combined  i n  the  CEM  to  be  mu tual l y 
con trol l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun icati on  functional i ti es  
i t  i s  cal l ed  a  Customer Energy Management  System  or CEMS.  

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM -  CG (TR50572)  

IEC 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor  l i st  

Actor type   
see  Actor  

l i st  

Actor description   
see  Actor  l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Energy 
management 
gateway 

I n ternal  An  access  poin t  (functional  en ti ty)  send i ng  and  recei ving  smart  
g ri d  re l ated  i n formation  and  commands  between  actor A and  the  
CEM,  l etti ng  the  CEM  deci de  how to  process  the  even ts .  The  
commun ication  i s  often  ach ieved  through  an  i n ternet  connecti on  
of th rough  a  wi rel ess  connection .  

Th i s  gateway may a l so  provi de  services  i ncl ud i ng  protocol  
conversion ,  device  management,  securi ty and  service  
capabi l i ti es.   

 

Smart  
Meteri ng  
gateway 
(LNAP)  

I n ternal  An  access  poin t  (functional  en ti ty)  that  a l l ows  access  to  one  or 
more  metering  end  devices  and ,  when  equ ipped  wi th  an  
i n terface,  to  advanced  d i splay /  home  au tomation  end  devices  
connected  to  the  l ocal  network.  

A LNAP al so  may a l l ow data  exchange  between  d i fferent  
functional  en ti ti es  connected  to  the  same  LN .  The  LNAP may 
act  s imply as  a  rou ter transferri ng  messages  between  the  
metering  end  device  and/or d i splay/home au tomation  devices  
and  the  Neighbourhood  network of wi de  area  network.  

I t  may a l so  provide  services  i n cl ud ing  protocol  conversi on ,  
device  management,  securi ty and  service  capabi l i ti es.  Services  
may be  provided  as  functions  of the  LNAP  i tsel f or provide  
proxy services  on  behal f of l im i ted  capabi l i ty devices  connected  
to  the  l ocal  network.  

 

Smart  meter I n ternal  The  metering  end  device  i s  a  combinati on  of the  fol l owing  
meter-related  functions  from  the  Smart  Meteri ng  reference  
arch i tectu re:  

•  Metrol ogy functi ons  i ncl ud ing  the  conventi onal  meter 
d i splay (reg i ster or i n dex)  that  are  under l egal  metrolog ical  
control .  When  under metrolog ical  control ,  these  functions  
shal l  meet  the  essenti a l  requ i rements  of the  M ID;  

•  One  or more  add i ti onal  functi ons  not  covered  by the  M ID.  
These  may a l so  make  use  of the  d i splay;  

•  Meter commun ication  functions.  

 

NNAP  I n ternal  The  Neighbourhood  Network Access  Poin t  i s  a  functional  en ti ty 
that  provides  access  to  one  or more  LNAP’s ,  meteri ng  end  
devices,  d i splays  and  home  au tomation  end  devices  connected  
to  the  ne ighbourhood  network (NN).  I t  may a l l ow data  exchange  
between  d i fferent  fu nctional  en ti ti es  connected  to  the  same NN .  

 

S imple  
external  
consumer 
d i splay 

External  Ded icated  d i splay screen  i n  connection  wi th  the  smart  meter/SG  
CP  avai l able  to  the  customer to  check power consumption ,  
p l anned  l oad  reducti ons  and  l oad  reducti ons  h i stori cal .  Other 
not  ded icated  means  a l so  exi st  to  del i ver consumption  
i n formation  to  the  customer,  such  as  the  personal  computer,  the  
mobi l e  phone  or the  TV set.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as fuel cells with  heat buffers,  air 
conditioning and cooling devices with  thermal inertia,  etc…) .  
The  smart  device  can  recei ve  data  d i rectl y from  the  g ri d ,  though  
an  i n terface  wi th  the  CEM  and  can  react to  commands  and  
messages  from  the  gri d  i n  an  i n te l l i gen t way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must  be  seen  as  an  externa l  actor.  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor  l i st  

Actor type   
see  Actor  

l i st  

Actor description   
see  Actor  l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  
appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white goods appliance  
wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  act  i n  response  
to  a  message  from  the  gri d  and  thereby optim ize  i ts  behavi ou r 
towards  the  energy suppl y network.  The  message  can  be  
recei ved  from  a  u ti l i ty or a  th i rd  party energy service  provi der 
d i rectl y or vi a  a  customer energy management  system ,   

The  message  can  be  i n formation  l i ke  the  cost  of energy or the  
amount  of avai l abl e  renewable  energy,  or i t  can  be  a  Demand  
Respond  message  (del ay l oad  message  or other rel ated  
i n formation )  that  the  appl i ance  must  receive,  i n terpret  and  react 
upon  based  on  pre-set or acti ve  consumer i npu t.  The  smart  
appl i ance  i s  not  guaran teed  to  respond ,  bu t  wi l l  do  so  based  on  
i ts  s tatus  and  user setti ngs  i n  order to  ensu re  the  expected  
performance.  

The  consumer has  the  u l timate  con trol  of the  appl i ance  and  can  
overri de  any speci fi c mode  (e. g .  overri de  a  d elay to  a l l ow 
immed iate  operation ,  l im i t  de l ays  to  no  more  than  a  certa i n  
number of hou rs,  or main tai n  a  set  room  temperature).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for an  
average,  non -techn ical  consumer to  acti vate  or implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home 
au tomation  network th rough  the  energy management 
commun icati on  channel . .  Examples  of such  market rol es  are  the  
Energy Provider,  the  Energy Services  Provider,  the  aggregator,  
etc.   

 

HES  I n ternal  Responsibl e  for acqu i ri ng  the  reads  from  meters  and /or from  
data  concentrators  

Del i vers  the  raw meter reads  to  MDM  

Repeats  the  read i ng  for any m iss ing  reads  

I s  the  short-term  i n terim  data  s torage  (1  to  3  months)  for meter 
reads  

Pushes  the  event  i n formation  upwards  to  MDM  

Supports  the  speci fi c protocols  of the  concentrators  and  meters  

Contains  some topology i n formation  and  agg regati on  
functional i ty for p l ug  &  p l ay so l u ti ons  

 

MDM  I n ternal  I s  the  s i ng le  meter data  reposi tory for a l l  meteri ng  data  

I s  the  l ong -term  storage  for the  metering  data  

Ensures  the  data  qua l i ty by VEE  for the  h i gher l evel  bus iness  
processes  

Connects  a l l  h ead -end  systems  

I s  the  connection  po in t  for other systems  to  reach  the  smart  
meters  i . e .  a  gateway to  HES  and  back 

Del i vers  the  meter reads  to  other business  systems  for fu rther 
usage  

Acts  as  the  cri ti cal  securi ty fi rewal l  between  bus iness  and  
operati ona l  systems  and  the  advanced  meteri ng  i n frastructure.  

Con tains  some topology i n formation  and  agg regati on  
functional i ty  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor  l i st  

Actor type   
see  Actor  

l i st  

Actor description   
see  Actor  l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home or home 
au tomation  network th rough  the  meteri ng  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  metering  data .  
Examples  of such  market  rol es  are  the  DSO,  metering  company,  
etc.  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Use case cond i tions  

Actor/System/Information/Contract  Triggering  
even t  

Pre-condi tions  Assumption  

 

 I n  order to  correctl y b i l l  
demand/generati on  fl exi b i l i ty,  
the  smart  meter and  CEM  need  
to  be  time  synchron i zed  

 

 

References  /  I ssues  

References  

No
.  

References  type  Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Example  use  
cases  to  
WGSP21 21  

DKE-001 5,  DKE001 9  
th rough  DKE0021 , EDF-
0002,  EDF-0003,  EDF-
0007,  EDF0008,  EDF-
0009,  EDF-001 7,  EDF-
0022,  ESMIG-001 2,  
ESMIG-001 3,  ESMIG-
001 4,  ESMIG-001 7,  
F INS0048,  F I NS0074,  
F INS0078,  F I NS0080,  
F INS0083,  F I NS0084,  
F INS0085,  F I NS0086,  
F INS0087,  PMA-0001 ,  
TC205-001 9  th rough  0038,  
TC205-0044  th rough  0046,  
TC205-0048,  
AK71 6. 0. 1 _UC1 ,  
AK71 6. 0. 1 _UC3;  CECED 
l oad  shedd ing .  

 The  ori g i nal  use  
cases  that  served  
as  a  bas i s  for th i s  
use  case  

  

2  Example  use  
cases  to  
WGSP21 22  

F I NS0048,  F INS0085  

 

 The  ori g i nal  use  
cases  that  served  
as  a  basi s  for th i s  
use  case  

  

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Flexi bi l i ty cl uster 

Level  of depth  
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Primary use  case  

Priori ti sation   

1  

Generi c,  reg ional  or national  relation  

Generic  

View  

Techn ical  

Further keywords   for classi fication  

Demand  s i de  management,  d i rect  l oad  control ,  Smart  Gri d  

 

A.3.22.4  Step by step  analysis  of use  case  

WGSP 21 21 -  D i rect – l oad  /  generation  /  storage  management  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-
condi tion  

21 21  D i rect  – l oad  /  
generation  /  
s torage  
management  

Actor A or Actor B  Actor A or Actor B  
wants  to  send  a  
l oad  management 
message  to  the  
market 

Commun ication  
connection  between  
a l l  actors  i s  
establ i shed  

The  consumer 
confi gu red  the  CEM  
and/or the  
parti ci pati ng  
devices.  The  
consumer 
confi gu red  the  
device  setti ngs  and  
th resholds  

I n formation  on  total  
consumption  or 
consumption  per 
device  i s  avai l able  
i n  the  CEM  

The  smart  

device 1 9 
execu ted  the  
l oad  
management  
message  and  
Actor A or 
Actor B  
recei ved  
feedback wi th  
a  l oad  cu rve  
recorded  for 
th i s  peri od  

 

A.3.22.5  Diagram  of use case  

Figu re  A. 33  shows  a  d iagram  of use  case.  

___________ 

1 9 Smart  device  may be  an  appl i ance,  generator or s torage  devi ce  (e. g .  battery).  
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Diagram  of use  case  

 

Figure A.33  – Sequence  d iagram   

 

Steps  – Normal  

Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchange
d  

1 a  Actor A wants  
to  send  a  
l oad  
management  
message  to  
the  market  
(a l ternati ve)  

 Actor A sends  
a  l oad  
management  
message  to  
Energy 
Management 
Gateway 

Enterpri -
se  – fi e l d  
/  Custo-
mer 
prem ise  

Actor A Energy 
Manage
ment  
Gateway 

Load  
manage-
ment  
message  

 

1 b  Actor B  wants  
to  send  a  
l oad  
management  
message  to  
the  market  
(a l ternati ve)  

 Actor B  sends  
a  l oad  
management  
message  to  
Smart  
Meteri ng  
Gateway 
(LNAP)   

(via  the 
metering 
channel)  

Enterpri -
se  – 
F ie l d  /  
Custo-
mer 
prem ise  

Actor B  Smart  
Meteri ng  
Gateway 
(LNAP)   

 

Load  
manage-
ment  
message  

 

Actor B  Actor A  Smart 

d  evices  
Energy 

Management 

Gateway  

DIRECT LOAD MANAGEMENT – smart device has end  -  decision  about its load  adjustment  

CEM  Smart Metering 

Gateway (LNAP)  
Smart 

Meter  

Load management signal  

Start of load  adjustment notification  

Order of load  adjustment  

End of load  adjustment  

End  of load  adjustment notification  

End  of load  adjustment period  +  sending load  curve recorded  for this  period  

Feedback status  

Expected  change in  consumption  

Load  management signal  

End  of load  adjustment period  +  sending load  curve recorded  for this  period  

Expected  change in  consumption  

Display  

Start of load  adjustment notification  

Load curve  

Load curve  

Load management signal  
Load management signal  

End of load  adjustment notification  

Load curve  

Alternative  

Optional  

Alternative  

Optional  

Alternative  

IEC 
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchange
d  

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
l oad  
management  
message   

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  the  
l oad   
management  
message  to  
the  Energy 
Management  
Gateway 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manage
ment  
Gateway 

Load  
manage-
ment  
message  

 

3  Energy 
Management  
Gateway 
recei ves  a  
l oad  
management  
message  

 Energy 
Management  
Gateway 
forwards  the  
l oad  
management  
message  to  
CEM  

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

CEM  Load  
manage-
ment  
message  

 

4  CEM  recei ves  
l oad  
management  
message  

 Optionally,  
when a  
notification 
needs to be 
displayed on  
the simple 
external 
consumer 
display,  the  
CEM  sends  a  
noti fi cation  to  
the  Energy 
Management  
Gateway 

F ie l d /  
Custo-
mer 
prem ise  

CEM  Energy 
Manage
ment  
Gateway 

Start  of 
l oad  
ad justment 
noti fi cation  

 

5  Energy 
Management  
Gateway 
recei ves  the  
l oad  
management  
message  

 Energy 
Management  
Gateway 
sends  the  
noti fi cation  to  
Smart  Meter 

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP  

Start  of 
l oad  
ad justment 
noti fi cation  

 

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
l oad  
management  
message  

 Smart  
Meteri ng  
Gateway 
(LNAP)  sends  
the  noti fi cati on  
to  Smart  Meter 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP  

Smart  
Meter 

Start  of 
l oad  
ad justment  
noti fi cation  

 

7  Smart  Meter 
recei ves  the  
l oad  
management  
message  

 Smart  Meter 
sends  the  start  
of l oad  
management  
noti fi cation  to  
the  D i spl ay 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meter 

S imple  
external  
consume
r d i spl ay 

S tart  of 
l oad  
ad justment 
noti fi cation  

 

8  CEM  
recei ved  the  
l oad  
management  
message  

 CEM decides  
wh ich  smart  
devi ces  need  
to  be  ad justed  
and  sends  an  
order of l oad  
ad justment to  
them  

F ie l d /  
Custo-
mer 
prem ise  

CEM  Smart 
devices  

Order of 
l oad  
ad justment  
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchange
d  

9  Smart  
devices  
recei ve  the  
order of l oad  
ad justment 

 The  smart  
devices  decide  
to  swi tch  
on /off based  
on  the  
consumer’s  
setti ngs  and  
send  feedback 
to  CEM  

F ie l d /  
Custo-
mer 
prem ise  

Smart  
devices  

CEM  Load  
ad justment  
feedback 

 

1 0  CEM  recei ves  
feedback 
from  smart  
devices  

 CEM  i n forms  
Energy 
Management  
Gateway on  
wh ich  change  
i n  consumption  
to  expect.   

F i e l d / 
Custo-
mer 
prem ise  

CEM  Energy 
Manage
ment 
Gateway 

Change  i n  
consump-
tion  

 

1 1 a  Energy 
Management  
Gateway 
recei ves  the  
change  i n  
consumption   

 Energy 
Management  
Gateway 
forwards  the  
change  i n  
consumption  
to  Actor A 
(al ternati ve)  

F ie l d  – 
en terpri -
se/ 
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Actor A Change  i n  
consump-
tion  

 

1 1 b  Energy 
Management  
Gateway 
recei ves  the  
change  i n  
consumption   

 Energy 
Management  
Gateway 
forwards  the  
change  i n  
consumption  
to  Smart  
Meteri ng  
Gateway 

F ie l d  – 
en terpr-
i se/ 
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Change  i n  
consump-
tion  

 

1 2  Smart  
Meteri ng  
Gateway 
recei ves  the  
change  i n  
consumption   

 Smart  
Meteri ng  
Gateway 
forwards  the  
change  i n  
consumption  
to  Actor B  (vi a  
the  metering  
channel )  

F ie l d  – 
Enterpri -
se/ 
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Change  i n  
consump-
tion  

 

1 3  Load  
ad justment 
period  i s  
fi n i shed  

 CEM sends  an  
end  of l oad  
ad justment to  
Smart  devices  

F iel d / 
Custo-
mer 
prem ise  

CEM  Smart  
devices  

End  of 
l oad  
ad justment  

 

1 4  Smart  
devices  
recei ve  the  
end  of l oad  
ad justment 
from  CEM  

 The  smart  
devices  swi tch  
on /off and  
send  feedback 
to  CEM  

F ie l d /  
Custo-
mer 
prem ise  

Smart  
devices  

CEM  End  of 
l oad  
ad justment  
feedback 

 

1 5  CEM  recei ves  
the  feedback 
from  smart  
devices  

 CEMS  sends  
l oad  
ad justment 
noti fi cation  to  
the  Energy 
Management  
Gateway 

F ie l d /  
Custo-
mer 
prem ise  

CEM  Energy 
Manage
ment  
Gateway 

End  of 
l oad  
ad justment 
feedback 
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchange
d  

1 6  Energy 
Management  
Gateway 
recei ves  
feedback 

 Energy 
Management  
Gateway 
sends  the  end  
of l oad  
ad justment  
noti fi cation  to  
the  Smart  
Meteri ng  
Gateway 
(LNAP)  

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

End  of 
l oad  
ad justment 
noti fi cation  

 

1 7  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ved  
noti fi cation  

 Smart  
Meteri ng  
Gateway 
(LNAP)  sends  
end  of l oad  
ad justment 
noti fi cation  to  
Smart  Meter 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Smart  
Meter 

End  of 
l oad  
ad justment  
noti fi cation  

 

1 8  Smart  Meter 
recei ved  
noti fi cation  

 Smart  Meter 
sends  the  end  
of l oad  
ad justment  
noti fi cation  to  
D i splay 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meter 

D i spl ay End  of 
l oad  
ad justment  
noti fi cation  

 

1 9  Smart  Meter 
recei ved  
noti fi cation  

 Smart  Meter 
sends  the  l oad  
curve  recorded  
for th i s  peri od  
to  Smart  
Meteri ng  
Gateway 
(LNAP)  

F ie l d /  
Custo-
mer 
prem ise  

Smart  
Meter 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Load  
curve  

 

20  Smart  
meteri ng  
gateway 
(LNAP)  
recei ves  l oad  
cu rve  

 Smart  
meteri ng  
gateway 
(LNAP)  sends  
l oad  cu rve  to  
Energy 
Management 
Gateway 

F i el d / 
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Energy 
Manage
ment  
Gateway 

Load  
curve  

 

21  Energy 
Management  
Gateway 
recei ves  l oad  
cu rve  

 Energy 
Management 
Gateway 
sends  l oad  
curve  to  CEM  

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

CEM  Load  
curve  

 

22  CEM  recei ves  
l oad  cu rve  
from  smart  
meter 

 CEM  sends  
the  end  of l oad  
ad justment 
period  to  
Energy 
Management  
Gateway and   
sends  a  l oad  
cu rve  recorded  
for th i s  peri od   

F i el d / 
Custo-
mer 
prem ise  

CEM  Energy 
Manage
ment 
Gateway 

Load  
ad justment  
feedback 
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchange
d  

23a  Energy 
Management  
Gateway 
recei ves  the  
feedback  

 Energy 
Management  
Gateway 
forwards  the  
feedback to  
Actor A 
(al ternati ve)  

F ie l d  – 
en terpri -
se/ 
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Actor A Load  
ad justment 
feedback 

 

23b  Energy 
Management  
Gateway 
recei ves  the  
feedback 

 Energy 
Management  
Gateway 
forwards  the  
feedback to  
Smart  
Meteri ng  
Gateway 
(LNAP)  
(al ternati ve)  

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Smart  
Meteri ng  
Gateway 
(LNAP)  

Load  
ad justment 
feedback 

 

24  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
feedback  

 Smart  
Meteri ng  
Gateway 
(LNAP)  
forwards  the  
feedback to  
Actor B  
(via  the 
metering 
channel)  

F i e l d  –-  
En terpri -
se/ 
Custo-
mer 
prem ise  

Smart  
Meteri ng  
Gateway 
(LNAP)  

Actor B  Load  
ad justment  
feedback 

 

WGSP 21 22 :  Use  case  scenario  1 :  Emergency l oad  con trol  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  event  Pre-condi tion  Post-
cond i tion  

21 22. 1  Emergency l oad  
con trol  

Actor A or Actor B  The  need  for an  
emergency 
reduction  of power 
consumption  /  feed -
i n  i s  i denti fi ed  

Commun ication  
between  a l l  actors  
can  be  establ i shed  

The  CEM  
ordered  a l l  
smart  devices  
to  swi tch  off 
and  sent  
confi rmation  
back to  actor A 
or to  the  HES  

 

 

Diagram  of use  case  

F igure  A. 34  shows a  d iagram  of use  case.  
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Diagram  of use  case  

  

Figure A.34 – Sequence  d iagram   

Steps  – Normal  

Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

 

I n forma-
tion  

produ-
cer 

(Actor)  

I n forma
-tion  

receiv-
er 

(Actor)   

I n formation   Requ i -
rements,  

R-ID   exchanged  

1 a  The  need  for 
an  
emergency 
reduction  of 
power 
consumption  
/  feed -i n  i s  
i denti fi ed  

 Actor A sends  
an  emergency 
message  to  the  
Energy 
Management 
Gateway 
(a l ternati ve)  

Enterpri
se  – 
fi e l d / 
Custo-
mer 
prem ise  

Actor A Energy 
Manage
ment  
Gateway 

Emergency 
message   

 

1 b  The  need  for 
an  
emergency 
reduction  of 
power 
consumption  
i s  i denti fi ed  

 Actor B  sends  
an  emergency 
message  to  the  
Smart  meteri ng  
gateway (LNAP 
(al ternati ve)  
(vi a  the  
metering  
channel )  

En terpri
se  – 
F iel d / 
Custo-
mer 
prem ise  

Actor B  Smart  
meteri ng  
gateway 
(LNAP  

Emergency 
message  

 

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
emergency 
message  

 Smart  Meteri ng  
Gateway 
(LNAP)  sends  
emergency 
message  to  
Energy 
Management  
Gateway 

F ie l d /  
Custo-
mer 
prem ise  

Smart  
meteri ng  
gateway 
(LNAP)  

Energy 
Manage
ment 
Gateway 

Emergency 
message  

 

3  Energy 
Management 
Gateway 
recei ves  the  
emergency 
message  

 Energy 
Management  
Gateway 
forwards  the  
emergency 
message  to  
CEM  

F ie l d /  
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway  

CEM  Emergency 
message  

 

Actor A  Smart 

Devices  
Energy 

Management 

Gateway  

Emergency load  control  

CEMS  Smart Metering 

Gateway (LNAP)  

Emergency load  control  command  

Confirmation  
Confirmation  

Confirmation  

Confirmation  
Confirmation  

Emergency signal  
Emergency signal  

Emergency signal  
Emergency signal  

Actor B  

Alternative  

Alternative  

IEC 
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process
/activi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

 

I n forma-
tion  

produ-
cer 

(Actor)  

I n forma
-tion  

receiv-
er 

(Actor)   

I n formation   Requ i -
rements,  

R-ID   exchanged  

4  CEM  
recei ves  the  
emergency 
message  

 CEM orders  a l l  
smart  devices  
to  swi tch  to  
network 
standby  

Fiel d / 
Custo-
mer 
prem ise  

CEM  Smart  
devi ces  

Emergency 
l oad  
management  
message  

 

5  Smart  
devices  
recei ved  
emergency 
message  

 Smart  devi ces  
swi tch  to  
network 
s tandby and  
optionally send  
confi rmation  
back to  CEM  

F ie l d /  
Custo-
mer 
prem ise  

Smart  
devices  

CEM  Confi rmation  
(optional)  

 

6  CEM  
recei ves  
confi rmation  

 CEM optionally 
sends  
confi rmation  to  
Energy 
Management  
Gateway  

F ie l d /  
Custo-
mer 
prem ise  

CEM  Energy 
Manage
ment 
Gateway 

Confi rmation  
(optional)  

 

5a  Energy 
Management 
Gateway 
recei ves  
confi rmation   

 Energy 
Management  
forwards  
confi rmation  to  
Actor A 
(Al ternati ve)  

F ie l d  – 
en terpri
se/ 
Custo-
mer 
prem ise  

Energy 
Manage
ment  
Gateway 

Actor A Confi rmation  
(optional)  

 

5b  Energy 
Management 
Gateway 
recei ves  
confi rmation   

 Energy 
Management  
forwards  
confi rmation  to  
Smart  meteri ng  
gateway 
(LNAP)  
(Al ternati ve)  

F ie l d  – 
en terpri
se/ 
Custo-
mer 
prem ise  

CEM  Smart  
meteri ng  
gateway 
(LNAP)  

Confi rmation  
(optional)  

 

6  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
confi rmation  

 Smart  meteri ng  
gateway 
forwards  
confi rmation  to  
Actor B  
(Al ternati ve)  
(vi a  the  
metering  
channel )  

Fiel d  – 
En terpri
se/ 
opera-
ti on  
Custo-
mer 
prem ise  

Smart  
meteri ng  
gateway 
(LNAP)  

Actor B  Confi rmation  
(optional)  

 

 

WGSP 21 22:  Use  case  scenario  2 :  Announce  end  of emergency l oad  control  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-
cond i tion  

21 22. 2   Announce  end  of 
emergency l oad  
con trol  

Actor A or Actor B  There  i s  no  more  
need  for an  
emergency 
reduction  of power 
consumption  /  feed -
i n   

Commun ication  
between  al l  actors  
can  be  establ i shed  

The  CEM  
i n formed  a l l  
smart  devices  
that  the  
emergency 
l oad  con trol  
period  has  
ended  and  
sent  
confi rmation  
back to  actor A 
or to  the  HES  
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Diagram  of use  case  

F igu re  A. 35  shows  a  d iagram  of use  case.  

Diagram  of use  case  

  

Figure A.35  – Sequence  d iagram   

 

Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Zones  /  
Domains  

 

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchan-
ged  

1 a  There  i s  no  
more  need  
for an  
emergency 
reduction  of 
power 
consumption  
/  feed-i n   

 Actor A sends  
an  end  of 
emergency 
message  to  
the  Energy 
Management 
Gateway 
(a l ternati ve)  

Enterpri se  
– fi e l d / 
Customer 
prem ise  

Actor A Energy 
Manage
ment 
Gateway 

End  of 
emergen -
cy 
message   

 

1 b  There  i s  no  
more  need  
for an  
emergency 
reduction  of 
power 
consumption  
/  feed-i n   

 Actor B  sends  
an  end  of 
emergency 
message  to  
the  Smart  
meteri ng  
gateway 
(LNAP 
(a l ternati ve)  
(vi a  the  
metering  
channel )  

En terpri se  
– F ie l d /  
Customer 
prem ise  

Actor B  Smart  
meteri ng  
gateway 
(LNAP  

End  of 
emergen -
cy 
message  

 

Actor A  Smart 

Devices  
Energy 

Management 

Gateway  

Announce end  of emergency load  control  

CEMS  Smart Metering 

Gateway (LNAP)  

End of emergency  signa l  

Confirmation  

Confirmation  

Confirmation  
Confirmation  

End of emergency  signa l  
End of emergency  signa l  

End of emergency  signa l  
End of emergency  signa l  

Actor B  

Alternative  

Alternative  

IEC 
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Scenario  

Scenario  name  
Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Zones  /  
Domains  

 

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchan-
ged  

2  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  the  
message  

 Smart 
Meteri ng  
Gateway 
(LNAP)  sends  
end  of 
emergency 
message  to  
Energy 
Management  
Gateway 

F ie l d /  
Customer 
prem ise  

Smart  
meteri ng  
gateway 
(LNAP)  

Energy 
Manage
ment  
Gateway 

End  of 
emergen -
cy 
message  

 

3  Energy 
Manage-
ment  
Gateway 
recei ves  the  
emergency  

 Energy 
Management  
Gateway 
forwards  the  
end  of 
emergency 
message  to  
CEM  

F ie l d /  
Customer 
prem ise  

Energy 
Manage
ment  
Gateway  

CEM  End  of 
emergen -
cy 
message  

 

4  CEM  
recei ves  the  
end  of 
emergency 
message  

 CEM  sends  a  
message  to  
smart  
devices,  
a l l owing  them  
to  operate  i n  
normal  mode  

Fiel d / 
Customer 
prem ise  

CEM  Smart 
devices  

End  of 
emergen -
cy 
message  

 

5  CEM  
recei ves  the  
end  of 
emergency 
message  

 CEM  
optionally 
sends  
confi rmation  
to  Energy 
Management  
Gateway  

F ie l d /  
Customer 
prem ise  

CEM  Energy 
Manage
ment  
Gateway 

Confi rma-
tion  
(optional)  

 

6a  Energy 
Manage-
ment  
Gateway 
recei ves  
confi rmation   

 Energy 
Management  
forwards  
confi rmation  
to  Actor A 
(Al ternati ve)  

F ie l d  – 
en terpri se/ 
Customer 
prem ise  

Energy 
Manage
ment  
Gateway 

Actor A Confi rm-
ation  
(optional)  

 

6b  Energy 
Manage-
ment  
Gateway 
recei ves  
confi rmation   

 Energy 
Management  
forwards  
confi rmation  
to  Smart  
meteri ng  
gateway 
(LNAP)  
(Al ternati ve)  

F ie l d  – 
en terpri se/ 
Customer 
prem ise  

CEM  Smart 
meteri ng  
gateway 
(LNAP)  

Confi rma-
tion  
(optional)  

 

7  Smart  
Meteri ng  
Gateway 
(LNAP)  
recei ves  
confi rmation  

 Smart 
meteri ng  
gateway 
forwards  
confi rmation  
to  Actor B  
(Al ternati ve)  
(vi a  the  
metering  
channel )  

Fiel d  – 
En terpri se
/ operati on  
Customer 
prem ise  

Smart  
meteri ng  
gateway 
(LNAP)  

Actor B  Confi rma-
tion  
(optional)  

 

 

Steps  – Al ternative,  Error Management,  and /or Main tenance/Backup Scenario  
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Scenario  

Scenario  name:  
Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  of 
process  
/activi ty 

Servi -
ce  

In forma-
tion  

producer  

I n forma-
tion  

receiver  

I n forma-
tion  

Requ i -
rements,  
R-ID  

exchan-
ged  

 

         

 

A.3.22.6  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  exchanged  Description  of i n formation  
exchanged  

Requ i rements  for 
i n formation  data  R-

ID  

Load  management  message  Th is  may i ncl ude  an  econom ic 
val ue  for the  fl exi bi l i ty requested  by 
Actor A/B  

 

S tart  of l oad  ad justment  noti fi cation    

Announcement of l oad  ad justment    

Order of l oad  ad j ustment    

Load  ad j ustment  feedback   

Change  i n  consumption    

End  of l oad  ad justment   

End  of l oad  ad justment feedback   

End  of l oad  ad justment noti fi cation    

Load  cu rve    

Load  ad j ustment  feedback   

Emergency message     

Emergency l oad  management message    

Confi rmation  A confi rmation  sen t back to  an  
external  actor after rece ivi ng  a  l oad  
management  message  may i ncl ude:  

an  i n d ication  of the  amount of l oad  
/  generati on  that  wi l l  be  sh i fted  

an  i n d ication  that  the  CEM  wi l l  
comply wi th  the  request,  wi thout  an  
estimate  

 

End  of emergency message    

 

A.3.22.7  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  
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A.3.22.8  Notes  and  open  issues  

Notes  and  open  i ssues  

Nr Note  

1 .  A poss ible  new primary use  case  on  d i rect  l oad  control  cou ld  describe  how the  g ri d  asks  wh i ch  CEMs  
are  wi l l i ng  to  change  consumption ;  g ri d  recei ves  offers  and  chooses  wh ich  ones  to  accept.  
Devel opi ng  th i s  fu rther may be  a  next step  

2 .  Where  relevant a l l  primary use  case  (scenarios)  may be  spl i t  up  accord ing  to  externa l  actors  

3 .  There  i s  not  yet  a  use  case  covering  the  s i tuati on  where  there  wou ld  be  mu l ti pl e  CEMs  and  the  
agg regation  takes  pl ace  i n  the  g ri d  s i de  of the  SG  CP  (e. g .  how i s  the  user bei ng  i n formed  that  he  i s  
(go ing  to)  exceed  h i s  contractual  power).  C los ing  th i s  gap  wou ld  be  a  next step  

4 .  Next  s tep:  defi ne  add i ti ona l  use  cases  us ing  the  top  down  method ,  consi dering  the  functiona l  
arch i tectu re  as  a  b l ack box and  i denti fyi ng  wh ich  messages  wou l d  go  i n  /  come  ou t  

 

A.3.23  h igh  l evel  use case   (WGSP21 40)  Tari ff synchronization  

A.3.23. 1  Description  of the  use case  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)  Name of use  case  

WGSP 21 40  Smart  Gri d   Time  synchron ization  
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Version  management 

Version  management 

Changes  
/  

Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e  Approval  
status  
draft,  for 
comments,  
for voting ,  

final  

0. 1  27/08/201 2  Domain  
expert  

 I n i ti a l  
d raft  

Draft  

0 . 5  1 2/1 1 /201 2  Ed i tor  I n i ti a l  
d raft  

Draft  

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Related  
business  case  

Time  synchron ization  between  the  CEM  and  the  Smart  meter i s  a  prerequ is i te  for b i l l i ng  of 
the  CEM’s  response to  fl exib le  tari ffs .  

Scope  The  scope  of th i s  use  case  i s  the  commun ication  between  the  CEM  and  "upstream" 20 actors.  
The  commun ication  between  CEM,  the  consumer and  ( i n -home)  smart  devices  i s  offi cia l l y not  
i n  th i s  scope  of th i s  report,  bu t  wi l l  be  i ncl uded  i n  the  use  case  descri ption  for the  sake  of 
cl ari ty.  Smart  devices  cover a l so  smart  app l i ances,  generators  and  storage  (see  table  wi th  
actors).   

From  an  arch i tectural  poin t  of vi ew the  Smart  Gri d  Coord inati on  Group  i n troduced  the  "Smart  
Gri d  Connection  Poin t"  (SG  CP)  en ti ty as  an  i n terface  between  Smart  Gri d  actors  
(appl i cati ons  and /or organ izati ons)  and  i n -home/bu i l d i ng  systems  or devices.  The  d iagram  
below shows  the  SG  CP  i n  i ts  envi ronment.  

 

 

 

P l ease  note  that  the  boxes  i n  the  d i ag ram  above  are  functional .  The  Smart  Meter and  CEM  
can  be  one  or two  separate  physical  boxes.  The  CEM  can  a l so  be  i n teg rated  i n  Smart  i n -
home devices.  The  commun ication  wi th  the  G rid  market/appl i cations  can  be  th rough  one  or 
th rough  separate  i n frastructu res.   

Objecti ve  The  objecti ve  of th i s  use  case  i s  to  exchange  i n formation  between  the  CEM  and   smart  meter 
i n  order the  keep  the  acti ve  tari ff i n  the  CEM  and  smart  meter synchron i zed .  

 

Narrati ve  of use  case  

___________ 

20 Upstream  i n  th i s  context  means  towards  actor A or B  (see  actor d efi n i ti ons).  
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Narrati ve  of use  case  

Short description  – max 3  sentences  

Th is  use  case  descri bes  how tari ff synch ron i zation  between  a  CEM  and  a  smart  meter takes  pl ace  

Complete  description  

Since  the  CEM  can  manage  l ocal  consumption  /  generation  based  on  fl exib l e  tari ffs  wh i l e  the  b i l l i ng  wi l l  take  
p l ace  based  on  i n formation  i n  the  smart  meter,  both  the  smart  meter and  the  CEM  need  to  have  the  same  tari ff 
schedu l e  and  need  to  know when  a  new tari ff appl i es .  Th i s  can  be  ach ieved  by:  

– Time  synchron ici ty between  the  CEM  and  the  smart  meter;  

– The  smart  meter noti fyi ng  the  CEM  when  the  acti ve  tari ff changes.  

WGSP  21 1 2  descri bes  how th i s  tari ff schedu l e  (pri ce  i n formation )  i s  sent  from  an  external  actor to  the  CEM  and  
to  the  smart  meter.   

WGSP-21 41  describes  how time synchron ici ty between  CEM  and  Smart Meter i s  maintained .   

The  CEM  may get  time-stamped  messages  from  the  smart  meter on  regu l ar i n terval s .  Based  on  the  time  
i n formation  i n  these  messages,  the  CEM  wi l l  keep  i ts  cl ock synchron i zed  wi th  the  smart  meter.  The  above  
process  i s  not  d escribed  i n  a  separate  use  case  s i nce  i t  works  on  top  of exi sti ng  i n formation  exchanges.   

Next to  the  process  descri bed  above,  WGSP-21 41  cons ists  of two  scenarios  descri b ing  how time  
synchron i zati on  may a l so  be  ach ieved :  

1 )  The  CEM  may request the  t ime  from  the  smart  meter,  based  on  wh ich  the  CEM  wi l l  synchron i ze  i ts  cl ock.  
Such  a  request  may be  sent  on  a  regu l ar bas i s  (e. g .  when  there  wou ld  be  no  other regu l ar commun ication  
between  smart  meter and  CEM)  or i t  may be  sent  after the  CEM  has  noti ced  that  i t  may be  ou t  of synch  (e. g .  
after an  even t l i ke  a  power ou tage).   

2 )  Based  on  time  s tamped  messages  from  the  CEM,  the  smart  meter may noti ce  the  former i s  ou t  of synch ,  
after wh ich  the  smart  meter wi l l  send  a  synchron i zati on  parameters  to  the  CEM,  forcing  i t  to  synchron i ze.  

Th i s  use  case  assumes  that  the  smart  meter has  the  correct t ime.  A use  case  from  the  Smart  Meters  
Coord i nati on  Group  ( I NCO. 02)  describes  how the  time  i n  the  smart  meter may be  synchron i zed  wi th  the  LNAP  /  
NNAP  /  HES.  

I f the  time  d i fference  between  smart  meter and  CEM  exceeds  a  certai n  l evel  an  a l arm  can  be  ra i sed  as  
described  i n  i n  primary use  case WGSP21 42 .  I n  th i s  case,  a  manual  i n terven tion  wi l l  often  be  requ i red  s i nce  
these  l arger variati ons  from  the  t ime  s tandard  may i nd icate  a  fau l ty t ime  clock wh ich  may need  fol l ow-up.   

Another way to  main tai n  tari ff synch ron ici ty i f for the  CEM  and  the  Smart  Meter to  have  the  same tari ff l i s t,  
where  the  tari ff l i s t  i n  the  CEM  con tains  the  tari ff i d en ti fi er and  the  pri ce,  bu t  d oes  not  con tain  a  schedu l e  
i nd icati ng  wh ich  tari ff i s  appl i cable  at  wh ich  time.  I n  th i s  case  the  smart  meter wi l l  send  a  noti fi cation  to  the  CEM  
when  the  acti ve  tari ff has  changed .  Th i s  noti fi cation  i d en ti fi es  the  acti ve  tari ff.  WGSP 21 43  describes  how the  
Smart Meter noti fi es  the  CEM  when  the  active  tari ff changes. .  

 

General  remarks  

General  remarks  

 

 

A.3.23.2  Diagrams  of use  case  

Diagram  of use  case  

See detai l ed  descri pti on  os  use  cases  

 

A.3.23.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

NOTE  1  For the  defi n i ti on  of th i s  use  case,  the  arch i tectu re  shown  i n  F i gure  A. 36  has  been  used  as  a  basi s .  
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Figure A.36  – SG  CG  Architecture Model  [9]  

NOTE  2  The  actors  i n  the  above  arch i tectu re  are  functional  en ti ti es,  wh ich  means  that  some  of them  may be  part  
of the  same  physi cal  device  (e. g .  CEM  functional i ty may be  part  of a  smart  device,  the  smart  meter m igh t  a l so  
encompass  the  smart  meteri ng  gateway and  CEM,  etc. )  

 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager (CEM)  

I n ternal  The  CEM  i s  a  l og ical  fu nction  optim is i ng  energy consumption  
and  or production  based  on  messages  recei ved  from  the  g ri d ,  
consumer’s  setti ngs  and  contracts,  and  devices  m in imum  
performance  standards.  The  Customer Energy Manager 
col l ects  messages  sent  to  and  recei ved  from  connected  
devices;  especia l l y the  i n -home/bu i l d i ng  sector has  to  be  
mentioned .  I t  can  hand le  general  or ded icated  l oad  and  
generation  management commands  and  then  forwards  these  
to  the  connected  devices.  I t  provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  that  mu l ti pl e  
l oads/generation  resources  can  be  combined  i n  the  CEM  to  be  
mutual l y control l ed .  

When  the  CEM  i s  i n tegrated  wi th  commun ication  
functional i ti es  i t  i s  cal l ed  a  Customer Energy Management 
System  or CEMS.  

 

Energy 
management  
gateway 

I n ternal  An  access  poin t  (functional  en ti ty)  send i ng  and  recei ving  
smart  g ri d  related  i n formation  and  commands  between  actor A 
and  the  CEM,  l etti ng  the  CEM  decide  how to  process  the  
events.  The  commun ication  i s  often  ach i eved  th rough  an  
i n ternet  connection  of th rough  a  wi reless  connection .  

Th i s  gateway may al so  provi de  services  i ncl ud i ng  protocol  
convers ion ,  device  management,  securi ty and  service  
capabi l i t i es .   

 

CEM  Smart Device*  

Simple external  

consumer 

display  

Actor A  
Energy 

management 

gateway (EMG)  

Smart Metering 

gateway (LNAP )  
Smart meter 

functionality  Actor B  

Energy Management / 

Providing Flexibil ity (M490)  

M441 architecture  

Market communication  

* e.g.  HBES device,  smart appliances,  storage,  generator,  domestic charger for EV,  complex display 

Smart Grid  

Connection 

Point  

Functional metering reference architecture 

according the SM -  CG (TR50572)  

IEC 

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 303  – 

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  Meteri ng  
gateway (LNAP)  

I n ternal  An  access  poin t  (functional  en ti ty)  that  a l l ows  access  to  one  
or more  meteri ng  end  devices  and ,  when  equ ipped  wi th  an  
i n terface,  to  advanced  d i splay /  home  au tomation  end  devices  
connected  to  the  l ocal  network.  

A LNAP  a l so  may a l l ow data  exchange  between  d i fferen t 
functional  en ti ti es  connected  to  the  same  LN .  The  LNAP  may 
act  s imply as  a  rou ter transferri ng  messages  between  the  
metering  end  device  and /or d i splay/home au tomation  devices  
and  the  Neighbourhood  network of wi de  area  network.  

I t  may a l so  provide  services  i n cl ud ing  protocol  conversi on ,  
device  management,  securi ty and  service  capabi l i ti es.  
Services  may be  provided  as  functions  of the  LNAP  i tsel f or 
provi de  proxy services  on  beha l f of l im i ted  capabi l i ty d evices  
connected  to  the  l ocal  network.  

 

Smart  meter I n ternal  The  metering  end  device  i s  a  combination  of the  fol l owing  
meter-related  functions  from  the  Smart  Meteri ng  reference  
arch i tectu re:  

•  Metrol ogy functions  i ncl ud ing  the  conventional  meter 
d i splay (reg i ster or i n dex)  that  are  under l ega l  
metrolog ical  control .  When  under metrolog ical  control ,  
these  functions  shal l  meet the  essentia l  requ i rements  of 
the  M I D;  

•  One  or more  add i ti ona l  fu nctions  not  covered  by the  M ID.  
These  may a l so  make  use  of the  d i splay;  

•  Meter communication  functions.  

 

NNAP  I n ternal  The  Neighbourhood  Network Access  Poin t  i s  a  functional  
en ti ty that  provides  access  to  one  or more  LNAP’s,  meteri ng  
end  devices,  d i splays  and  home  au tomation  end  devices  
connected  to  the  nei ghbou rhood  network (NN ).  I t  may a l l ow 
data  exchange  between  d i fferent  functional  en ti ti es  connected  
to  the  same  NN .  

 

S imple  externa l  
consumer d i splay 

External  Ded icated  d i splay screen  i n  connection  wi th  the  smart  
meter/SG  CP  ava i lable  to  the  customer to  check power 
consumption ,  p l anned  l oad  reductions  and  l oad  reductions  
h i stori cal .  Other not  d ed icated  means  a l so  exi st  to  d el i ver 
consumption  i n formation  to  the  customer,  such  as  the  
personal  computer,  the  mobi l e  phone  or the  TV set.  

 

Smart  device  

 

External  A smart  device  may be  an  appl i ance,  generator or s torage  
device  (Local storage devices include direct and functional 
electricity storages such as electrochemical batteries,  heat 
pumps and micro CHP such as  fuel cells with heat buffers,  air 
conditioning and cooling devices with thermal inertia,  etc…) .  
The  smart  device  can  recei ve  data  d i rectl y from  the  g ri d ,  
though  an  i n terface  wi th  the  CEM  and  can  react to  commands  
and  messages  from  the  gri d  i n  an  i n tel l i gent  way.  

S i nce  the  smart  device  i s  ou ts i de  the  scope  of the  SG-CG,  i t  
must be  seen  as  an  externa l  actor 
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  appl i ance   
(wh i te  goods)  

External  An  example  of a  smart  device  i s  a  smart white  goods 
appliance  wh ich  i s  an  appl i ance  that  has  the  capabi l i ty to  act  
i n  response  to  a  message  from  the  g ri d  and  thereby optim ize  
i ts  behaviour towards  the  energy suppl y network.  The  
message  can  be  recei ved  from  a  u ti l i ty or a  th i rd  party energy 
service  provider d i rectl y or vi a  a  customer energy 
management system ,   

The  message  can  be  i n formati on  l i ke  the  cost  of energy or the  
amount of avai l abl e  renewable  energy,  or i t  can  be  a  Demand  
Respond  message  (del ay l oad  message  or other rel ated  
i n formation )  that  the  appl i ance  must  receive,  i n terpret  and  
react  u pon  based  on  pre-set or acti ve  consumer i npu t.  The  
smart  appl i ance  i s  not  g uaranteed  to  respond ,  bu t  wi l l  do  so  
based  on  i ts  s tatus  and  user setti ngs  i n  order to  ensu re  the  
expected  performance.  The  consumer has  the  u l timate  con tro l  
of the  appl i ance  and  can  overri de  any speci fi c  mode  (e. g .  
overri de  a  de lay to  a l l ow immed iate  operati on ,  l im i t  delays  to  
no  more  than  a  certa in  number of hou rs ,  or main tai n  a  set  
room  temperatu re).  

Any appl i ance  operati on  setti ngs  or modes  shal l  be  easy for 
an  average,  non-techn ica l  consumer to  acti vate  or implement.  

 

Actor A External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  energy management  
commun ication  channel . .  Examples  of such  market rol es  are  
the  Energy Provi der,  the  Energy Services  Provi der,  the  
aggregator,  etc.   

 

HES  I n ternal  Responsibl e  for acqu i ri ng  the  reads  from  meters  and /or from  
data  concentrators  

Del i vers  the  raw meter reads  to  MDM  

Repeats  the  read ing  for any m iss ing  reads  

I s  the  short-term  i n terim  data  s torage  (1 -3  months)  for meter 
reads  

Pushes  the  even t i n formation  upwards  to  MDM  

Supports  the  speci fi c  protocols  of the  concentrators  and  
meters  

Contains  some  topol ogy i n formation  and  agg regati on  
functional i ty for p l ug  &  p l ay so l u ti ons  

 

MDM  I n ternal  I s  the  s i ng le  meter d ata  repos i tory for a l l  meteri ng  data  

I s  the  l ong -term  storage  for the  metering  data  

Ensures  the  data  qua l i ty by VEE  for the  h i gher l evel  bus iness  
processes  

Connects  a l l  h ead -end  systems  

I s  the  connection  po in t  for other systems  to  reach  the  smart  
meters  i . e .  a  gateway to  HES  and  back 

Del i vers  the  meter reads  to  other business  systems  for fu rther 
usage  

Acts  as  the  cri ti cal  securi ty fi rewal l  between  business  and  
operati ona l  systems  and  the  advanced  meteri ng  
i n frastructure.  

Contains  some  topol ogy i n formation  and  agg regati on  
functional i ty  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  

Actor l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Actor B  External  External  actor (Smart  Gri d  Market Role)  i n teracti ng  wi th  the  
system  functions  and  components  i n  the  home  or home 
au tomation  network through  the  metering  commun ication  
channel .  Th i s  actor i s  responsi ble  for col l ecti ng  metering  data .  
Examples  of such  market rol es  are  the  DSO,  metering  
company,  etc.  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Use case cond i tions  

Actor/System/Information/Contract  Triggering  
even t  

Pre-
condi tions  

Assumption  

    

 

References  /  i ssues  

References  

No.  References  
Type  

Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1 .  Use  case  SMCG  use  case:  
I NCO. 02  – Time  
synchron i zati on  

Draft   Smart  Meters  
Coord i nati on  
Group  

 

 

Further i n formation  on  the  use  case  for class i fication  /  mapping  

Classi fi cation  i n formation  

Relation  to  other u se  cases  

Flexi bi l i ty cl uster 

Level  of depth  

Primary use  case  

Priori ti sation   

1  

Generi c,  reg ional  or national  relation  

Generi c  

View  

Techn ical  

Further keywords   for classi fication  

Demand  s i de  management,  demand  response,  Smart  Gri d  

 

A.3.23.4  Step by step  analysis  of use  case  

WGSP 21 41  – scenario  1 :  CEM  requests  time  
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Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

21 41  CEM  requests  
t ime 

CEM  CEM  i s  tri ggered  to  
request  time  from  
smart  meter 

Commun ication  
between  a l l  actors  
can  be  establ i shed  

There  i s  a  ru l e  base  
l ayi ng  down  the  
ru l es  based  on  
wh ich  the  CEM  wi l l  
be  tri ggered  to  
request the  time           

CEM  recei ved  
the  correct  t ime  
and  has  
synchron i zed  
i ts  cl ock 

 

D iagram  of use  case  

F igure  A. 37  shows a  d iagram  of use  case.  

Diagram  of use  case  

 

Figure A.37  – Sequence  d iagram   

Steps  – Normal  

Scenario  

Scenario  name  

Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process/
acti vi ty 

Description  of 
process/ activi ty 

Zones  /  
Domain

s  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchan-
ged  

1  CEM  i s  
tri ggered  to  
request time  
from  smart  
meter 

 
CEM  requests  
t ime  from  smart  
meter 

 CEM  

Energy 
manage
ment 
gateway 

Time  
request  

 

2  Energy 
management  
gateway 
recei ves  t ime  
request  

 

Energy 
management  
gateway forwards  
request to  smart  
meteri ng  gateway 

 

Energy 
manage
ment  
gateway 

Smart  
meteri ng  
gateway 

Time  
request  

 

IEC 
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Scenario  

Scenario  name  

Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process/
acti vi ty 

Description  of 
process/ activi ty 

Zones  /  
Domain

s  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchan-
ged  

3  Smart  
meteri ng  
gateway 
recei ves  t ime  
request  

 

Smart  meteri ng  
gateway forwards  
request to  smart  
meter 

 
Smart  
meteri ng  
gateway 

Smart  
meter 

Time  
request  

 

4  

Smart  meter 
recei ves  t ime  
request  

 

Smart  Meter 
sends  
synchron i zati on  
parameters  to  the  
smart  meteri ng  
gateway 

 
Smart  
meter 

Smart  
meteri ng  
gateway 

Synchro
n ization  
paramet
ers  

 

5  
Smart  
meteri ng  
gateway 
recei ves  
synchron i za-
ti on  
parameters  

 

Smart  meteri ng  
gateway sends  
the  
synchron i zati on  
parameters  to  the  
energy 
management  
gateway 

 
Smart  
meteri ng  
gateway 

Energy 
manage
ment 
gateway 

Synchro
n ization  
paramet
ers  

 

6  Energy 
management  
gateway 
recei ves  
synchron i za-
ti on  
parameters  

 

Energy 
management  
gateway sends  
the  
synchron i zati on  
parameters  to  the  
CEM.   

 

Energy 
manage
ment  
gateway 

CEM  

Synchro
n ization  
paramet
ers  

 

 

WGSP 21 41  – scenario  2 :  Smart meter sends  time  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

21 41  Smart  meter 
sends  time  

Smart  meter Smart  meter noti ces  
that  CEM  i s  ou t  of 
synch  

Commun ication  
between  a l l  actors  
can  be  establ i shed  

There  i s  a  ru l e  base  
l ayi ng  down  the  
ru l es  based  on  
wh ich  the  Smart  
meter wi l l  be  
tri ggered  to  send  the  
t ime   

CEM  recei ved  
the  correct  t ime  
and  has  
synchron i zed  
i ts  cl ock 

 

Diagram  of use  case  

F igure  A. 38  shows a  d iagram  of use  case.  
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Diagram  of use  case  

 

Figure A.38  – Sequence  d iagram   

Steps  – Normal  

Scenario  

Scenario  name  

Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

In forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i -
rements,  
R-ID   

exchan-
ged  

1  Smart  meter 
noti ces  that  
CEM  i s  ou t  
of synch  

 

Smart  meter 
sends  
synchron i zati on  
parameters  

 
Smart  
Meter 

Smart  
meteri ng  
gateway 

Synchro
n ization  
paramet
ers  

 

2  
Smart  
meteri ng  
management 
gateway 
recei ves  
i n formation  

 

Smart  meteri ng  
gateway 
forwards  
i n formation  to  
energy 
management 
gateway 

 
Smart  
meteri ng  
gateway 

Energy 
manage
ment  
gateway 

Synchro
n ization  
paramet
ers  

 

3  
Energy 
management 
gateway 
recei ves  
i n formation  

 

Energy 
management 
gateway 
forwards  
synchron i zati on  
parameters  to  
CEM  

 

Energy 
manage
ment 
gateway 

CEM  

Synchro
n ization  
paramet
ers  

 

 

WGSP 21 42 :  CEM  sends  out-of-synch  a larm  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

21 42  CEM  sends  ou t  
of synch  a l arm  

CEM  The   CEM  noti ces  a  
time  d i fference  
exceed i ng  the  a l arm  
l evel   

Commun ication  
between  a l l  actors  
can  be  establ i shed  

There  i s  a  ru l e  base  
l ayi ng  down  
thresholds  
i den ti fyi ng  what  to  
do  depend i ng  on  the  
t ime  d i fference  that  
has  been  i d enti fi ed           

The   a l arm  has  
been  received  
by an  external  
actor 

 

 

IEC 

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 309  – 

Diagram  of use  case  

F igure  A. 39  shows a  d iagram  of use  case.  

Diagram  of use  case  

 

Figure A.39  – Sequence  d iagram   

Steps  – Normal  

Scenario  

Scenario  name  

Provide  fl exibi l i ty:  

  

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  of 
process/ 
acti vi ty 

Zones  /  
Domains  

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchan-
ged  

1  The   CEM  
noti ces  a  t ime  
d i fference  
exceed i ng  the  
a l arm  l evel  

 

CEM  sends  
a l arm  to  energy 
management 
gateway 

 CEM  

Energy 
manage
ment 
gateway 

Alarm  
( l arge  time  
d i fference)  

 

2a  Energy 
management  
gateway 
recei ves  
a l arm  

 

Energy 
management 
gateway 
forwards  a l arm  
to  actor A  

 

Energy 
manage-
ment 
gateway 

Actor A 
Alarm  
( l arge  time  
d i fference)  

 

2b  
Energy 
management  
gateway 
recei ves  
a l arm  

 

Energy 
management 
gateway 
forwards  a l arm  
to  smart  
meteri ng  
gateway  

 

Energy 
manage-
ment  
gateway 

Smart  
meteri ng  
gateway 

Alarm  
( l arge  time  
d i fference)  

 

3  Smart  
meteri ng  
gateway 
recei ves  
a l arm  

 

Smart  meteri ng  
gateway 
forwards  a l arm  
to  actor B   

 
Smart  
meteri ng  
gateway 

Actor B  
Alarm  
( l arge  time  
d i fference)  

 

 

WGSP 21 43:  Smart meter noti fies  acti ve  tari ff change  

Actor A  CEMS  

CEM sends out  -  of -  synch  a larm  

Energy Management 

Gateway  
Smart Metering  

Gateway  
Smart Meter  

Alarm (time out of synch  )  

Alarm (time out of synch  )  

Actor A  

Alarm (time out of synch  )  

Alarm (time out of synch  )  

Alternative  

IEC 
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Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  even t  Pre-condi tion  Post-condi tion  

21 43  Smart  meter 
noti fi es  acti ve  
tari ff change  

Smart  Meter The  smart  meter 
changed  the  acti ve  
tari ff 

Commun ication  
between  a l l  actors  
can  be  establ i shed  

The  CEM  i s  
i n formed  of the  
new acti ve  tari ff 

 

 

D iagram  of use  case  

F igure  A. 40  shows a  d iagram  of use  case.  

Diagram  of use  case  

 

Figure A.40  – Sequence  d iagram   

Steps  – Normal  

Scenario  

Scenario  name  

Provide  fl exibi l i ty:  

 

S tep  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process/ 
acti vi ty 

Zones  /  
Domains  

I n forma-
tion  

produce
r (Actor)  

I n forma-
tion  

receiver 
(Actor)   

I n forma-
tion   

Requ i re
ments,  
R-ID   

exchang
ed  

1  The  smart  
meter 
changed  the  
acti ve  tari ff  

Smart  meter 
sends  an  
acti ve  tari ff 
noti fi cation  
to  the  smart  
meteri ng  
gateway 

 
Smart  
Meter 

Smart  
meteri ng  
gateway 

Acti ve  
tari ff 
noti fi ca-
ti on  

 

2  

Smart  
meteri ng  
gateway 
recei ves  
noti fi cation  

 

Smart  
meteri ng  
gateway 
sends  
noti fi cation  
to  energy 
management 
gateway 

 
Smart  
meteri ng  
gateway 

Energy 
manage
ment  
gateway 

Acti ve  
tari ff 
noti fi ca-
ti on  

 

 
Energy 
management 
gateway 
recei ves  
noti fi cation  

 

Energy 
management 
gateway 
sends  
noti fi cation  
to  CEM  

 

Energy 
manage
ment  
gateway 

CEM  

Acti ve  
tari ff 
noti fi ca-
ti on  

 

Actor A  CEMS  

Smart meter sends time  

Energy Management 

Gateway  
Smart Metering  

Gateway  
Smart Meter  

Active tariff 
notification  

Active tariff 
notification  

Active tariff 
notification  

IEC 

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 31 1  – 

 

Steps  – Al ternative,  Error Management,  and /or Main tenance/Backup Scenario  

Scenario  

Scenario  name:  

Provide  fl exibi l i ty:  

 

Step  
No.  

Event  Name of 
process/
acti vi ty 

Description  
of process  
/activi ty 

Servi -
ce  

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n forma-
tion  

Requ i re
ments,  
R-ID  

Exchan-
ged  

 

         

 

A.3.23.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  exchanged  Description  of i n formation  
exchanged  

Requ i rements  for 
i n formation  data  R-

ID  

Time  request    

Synchron i zation  parameters  

The   COSEM  Cl ock Object  provides  
the  means  to  set  and  synch ron ize  
the  cl ock.  

Parameters  may be:  

Absolu te  t ime  

Time  re lati ve  to  tari ff schedu le  

 

Alarm  ( l arge  time  d i fference)    

Acti ve  tari ff noti fi cation    

 

A.3.23.6  Common  terms  and  defin i tions  

Common  terms  and  defin i tions  

Term  Defin i tion  

  

 

A.3.23.7  Notes  and  open  issues  

Notes  and  open  i ssues  

Nr Note  

1 .  Where  relevant a l l  primary use  case  (scenarios)  may be  spl i t  up  accord ing  to  externa l  actors  

2 .  Next  s tep:  defi ne  add i ti ona l  use  cases  us ing  the  top  down  method ,  consi dering  the  functiona l  
arch i tectu re  as  a  b l ack box and  i denti fyi ng  wh ich  messages  wou l d  go  i n  /  come  ou t  

 

A.3.24 H igh  l evel  use  case  (JWG30xx)  Energy Flexibi l i ty Management 

A.3.24. 1  Description  of the  use case  

Name of the  use  case  
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ID  Domain  
see  Annex A 
selection  l i s t  

Name of use  case  Level  of depth  
cluster,  h igh  
l evel  use  case,  
detai l ed  use  

case  

JWG30xx  Smart  Bu i l d i ng  i n  
Smart  Gri d  

Energy F l exib i l i ty Management  H igh  l evel  use  
cases  

 

Vers ion  management 

Version  management  

Changes  /  
Version  

Date  Domain  expert  Area  of 
expertise  
/  Domain  /  

Role  

Ti tl e  Approval  
status  
draft,  for 
comments,  
for voting ,  

final  

0. 9  29/1 1 /1 2  Smart Gri d    d raft  

1 . 0  08/01 /1 3  Smart Gri d    1
st
 revi ew 

1 . 1  21 /01 /1 3  Smart  Gri d    F i nal  d raft  
vers ion  
(con ten t)  

2 . 0  25/02/1 4  Smart  Gri d    Al i gnment 
for I EC 
TC57  JWG  
use  case  

2 . 1  07/03/201 4  Home  Appl i ances   Use  Cases  I n tegrati on  
i n to  JWG  
acti vi ty:  

– Use  Case  
I Ds  

– Basic  
i n formation  
section  

Draft   

 

Basic  i n formation  on  use  case  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  use  
case  

Orig inator /  
Organ isation  

Link  

1  Gu idel i ne  Basic  
defi n i ti ons  
and  
common  
procedu res  

F inal  Terms  and  
defi n i ti ons  

SG-CG  
Sustainable  
Processes  WG 
(SGTF  EG1 )  

h ttp: //ec. europa. eu /energy
/gas_el ectri ci ty/smartgri ds
/doc/xpert_group1 _sustain
able_processes. pd f  

2  Techn ica
l  Report  

User Story 
and  
Sequence  
d iag rams  

Draft  Maj or impact  on  
Scenari o  

I EC TC57  /  
CLC TC205  /  
CLC /TC59x 

-  

3  S tandard  Use  Case  
Template  

Draft  
(FDIS)  

Template  
descripti on  

I EC TC8  -  

 

4  Gu idel i ne  Smart  Gri d  
Reference  
Arch i tectur
e  

F i nal  Terms  and  
defi n i ti ons  

SG-CG  
Arch i tecture  
Working  
Group  (SGTF  
EG1 )  

h ttp: //ec. europa. eu /energy
/gas_el ectri ci ty/smartgri ds
/doc/xpert_group1 _referen
ce_arch i tectu re. pdf  

 

Relation  to  h igher l evel  use  case  

Cluster  H igher l evel  use  case  
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Maturi ty of u se  case – i n  bus iness  operation ,  real i zed  i n  demonstration  project,  ,  real i sed  i n  R&D,  i n  
preparation ,  vis ionary 

 

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

 

View  – techn ical  /  business  

 

Further keywords   for Classi fi cation  

 

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of function  

The  purpose  i s  to  defi ne  the  use  cases  for the  au tomated  operation  of energy fl exi bi l i ty management i n  the  area  
of Smart  Bu i l d i ngs  i n  Smart  Gri ds  

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  – max 3  sentences  

An  energy fl exib i l i ty request  may be  i n i ti ated  by a  power system  operator i n  response  to  a  rel i abi l i ty even t,  e . g . ,  
l oss  of a  generati ng  station  caus ing  a  l ack of suppl y to  meet  demand ,  or an  uncontrol l ed  set  of PEVs  
overl oad ing  of a  d i stri bu ti on  transformer.  An  energy fl exi bi l i ty request  even t may a l so  be  i n i ti ated  by system  
operator based  on  econom ic cons iderati ons,  e. g . ,  reducing  or sh i fti ng  peak l oad  at  the  system  l evel  or at  
speci fi c  feeder or faci l i ty.  Energy fl exi bi l i ty may a l so  be  used  by a  customer i n  response  to  a  market pri ci ng  
s i gnal  or i n formation  about  the  “g reen  i ndex”  of the  suppl i ed  energy.  The  g reen  i n dex speci fi es  the  share  of 
renewabl e  energy i n  the  actual  energy m ix.  

Energy fl exi bi l i ty management i s  often  named  al so  Demand  Response.  

Complete  description  

Demand  Response  i s  deployed  for econom ic or a  re l i abi l i ty pu rposes.  At  h i gh  penetration  l evel s ,  demand  
response  has  to  be  i n teg rated  wi th  the  power suppl y schedu l i ng  process,  and  i t  may impact  the  d i stri bu ti on  g ri d  
operati on  and  rel i abi l i ty,  and  perhaps  the  transm iss ion  g ri d  operation  and  re l i abi l i ty.  Thus  i t  i s  important  to  
i ncl ude  the  requ i red  cons iderations  for the  g rid  and  system  l evel  operati ons  when  devel opi ng  DR use  cases  and  
DR s i gnal  s tandards.  Such  impacts  may not  be  s i gn i fi cant  at  l ow penetrati on  l evel s ;  however,  proper 
considerations  must be  g i ven  to  support  scalabi l i ty and  expandabi l i ty for fu tu re  depl oyments .   

Power system  operates  based  on  a  real -time  bal ancing  of supply and  demand .  To  econom ical l y schedu l e  the  
suppl y,  an  accurate  l oad  forecast  i s  needed .  Trad i ti ona l l y,  l oad  forecast  was  generated  us i ng  the  h i s tori ca l  
consumption  patterns,  weather forecast and  other s im i l ar parameters.  Wi th  the  potenti a l  of h i gh -penetrati on  of 
DR,  i t  wi l l  be  necessary to  i ncorporate  the  p l anned  or forecasted  DR l evel s  i n to  the  l oad  forecast.  Al so,  DR 
capabi l i t i es  can  be  used  to  support  the  power system  capaci ty  or emergency suppl y (anci l l ary service)  needs.  
Such  services  requ i re  proper schedu l i ng  and  mon i tori ng  capabi l i ti es.  

A demand  response  even t may be  i n i ti ated  by a  power system  operator i n  response  to  a  rel i abi l i ty event,  e . g . ,  
l oss  of a  generati ng  station  causing  a  l ack of suppl y to  meet  demand ,  or an  uncontrol l ed  set  of PEVs  
overl oad ing  of a  d i stri bu ti on  transformer.  A demand  response  event  may a l so  be  i n i ti ated  by system  based  on  
econom ic considerations,  e . g . ,  reducing  or sh i fti ng  peak l oad  at  the  system  l evel  or at  speci fi c  feeder or faci l i ty.  
Demand  response  may a l so  be  i n i ti ated  by a  customer i n  response  to  a  market  pri ci ng  s i gna l .  

Consi dering  that  the  d i stri bu tion  g ri d  i n  a  number of countries  i s  a  th ree-phase  imbal ance  ci rcu i t,  i . e. ,  many 
customers  are  on  a  s i ng l e-phase  or two-phase  of the  th ree-phase  system .  Thus  s i gn i fi can t changes  i n  customer 
l oad  patters  cou ld  resu l t  i n  undes i rable  imbalanced  cond i ti ons  on  a  feeder.  Al so,  l oad  pi ckup  fol l owing  the  
term ination  of a  major DR even t cou ld  poss ibl y cause  overloads  and  other operational  probl ems,  i f the  l oad  
p i ckup  i s  not  properl y scattered /managed .  

Dynamic Price-based  DR or Real -Time Pricing  (RTP)  

Trad i ti onal l y,  retai l  tari ff has  based  on  a  fi xed  or t i ered  rate  structu re  wi th  possib l e  considerations  of s tati c  rates  
for pre-establ i shed  time  of use  (TOU)  cond i ti ons.  Real  time  or dynam ic pri ci ng  (RTP)  represent  retai l  e l ectri ci ty 
rate  that  cou l d  vary as  a  functi on  of t ime  and  i s  i n tended  to  mod i fy demand .  I t  requ i res  i n terval  meteri ng  for 
accurate  b i l l i ng  based  on  t ime-varyi ng  pri ces.  A number of countri es  have  implemented  RTP  or other dynam ic 
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Narrati ve  of use  case  

prici ng  tari ffs  for l arge  customers.  Wi th  a  broader depl oyment  of advanced  meters,  RTP  rates  may become more  
common  worl d -wide  a l so  for smal l er customers.  

The  scenario  presented  here  i n cl udes  the  case  where  a  l ocati on-dependent  real -time  retai l  pri ci ng  for energy i s  
establ i shed  based  on  the  whol esale  Locational  Marg i nal  Pri ce  (LMP)  for that  l ocation .  LMP  val ues  are  typical l y 
establ i shed  by an  I SO  (for reg i ons  covered  by an  I SO/RTO)  on  a  day-ahead  (hou rl y resolu ti on)  and  real -time  
bas is ,  typical l y on  a  fi ve  m inu te  resol u tion .  For the  RTP,  i t  wi l l  be  appropriate  to  use  the  real -time  LMP  as  the  
bas is  for computi ng  the  retai l  d ynam ic tari ff.  However,  decis ions  shou ld  be  made  on  the  t ime  and  the  spatia l  
resol u ti on  of the  RTP.  For example,  an  hou rl y RTP  averag ing  the  fi ve  m inu te  pri ci ng  val ues,  or a  Cri ti cal  Peak 
Pri ci ng  model  to  refl ect  the  extreme  cond i ti ons  on l y,  may be  adopted .  I n  add i ti on  to  the  whol esale  energy pri ce,  
the  retai l  RTP  rate  may a l so  i n cl ude  the  appropriate  upl i ft  charges  to  cover for d i stri bu tion  wi re/services  charges  
and  for the  power l oss  compensations.  Note  that  the  upl i ft  charges  are  typ ical l y subj ect  to  a  regu latory revi ew 
and  approva l .  

Specia l  care  must  be  g i ven  to  the  RTP  rate  des ign  to  ensu re  customer acceptance  and  adaptation .  Al so  g ri d  
operati ona l  i ssues  may have  to  be  addressed .  For example,  d u ri ng  l ow LMP  (RTP)  peri ods  (e. g . ,  at  n i gh t) ,  
certa in  d i stri bu tion  ci rcu i ts  may get  over l oaded  (congested),  wi th  customers  sh i fti ng  consumption ,  e . g . ,  charg ing  
PEVs,  to  that  period .  Th i s  improves  the  overal l  system  economy,  bu t  may cause  ci rcu i t  congestion .  To  combat  
th i s ,  some have  proposed  use  of demand  charges  or an  add i ti onal  i ncenti ve  payment  for l oad  reduction ,  a  
l ocational  i ncenti ve  to  re l i ef congestion .   

Noti fi cation  Based  DR Execu tion  

Noti fi cation-based  DR i s  mostl y used  for econom ic purposes  based  on  a  day-ahead  or hou r-ahead  bas is .  
Noti fi cation-based  DR may a l so  be  used  for rel i ab i l i ty even ts  when  the  system  operator expects  a  con ti ngency 
or operati ng  cond i ti on  (e. g . ,  congestion  or p l anned  ou tage)  on  the  d i s tri bu tion  or the  transm ission  gri d  that  
requ i res  a  reducti on  (or an  i ncrease  i n  case  of too  much  d i stri bu ted  generation )  on  the  l oad  at  a  g i ven  l ocation .  

Consi dering  that  the  business  processes  for demand  response  have  not  yet  been  standard i zed  across  the  
nations,  the  fol l owi ng  i s  a  representati ve  scenari o  that  captures  some of the  i n teractions  between  the  key 
stakeholders  (actors).  

At  h i gh  penetrati on  l evel s ,  the  DR operation ,  especi a l l y on  a  day-ahead  or hou r ahead  basi s ,  need  to  be  
coord inated  wi th  the  overal l  operati ons  and  suppl y schedu l i ng  process.  Th i s  may requ i re  a  t imely update  of the  
“ l ocati ona l ”  l oad  forecast and  an  up-to-date  nom ination  of the  DR capabi l i t i es .  Th i s  i n formation  may be  suppl i ed  
to  the  “system”  and/or market operator to  be  i ncorporated  i n  the  overal l  suppl y and  demand  schedu l i ng  process.  
The  DR capabi l i ti es  are  speci fi ed  by the  DR Provider (VPP  operator)  to  the  System  Operator based  on  a  DR 
Prog ram ,  a  pri ce  cu rve,  or other nom ination  protocol .  The  DR Provider may a l so  i n form  the  energy retai l er of the  
l ocational  ava i l ab le  DR capabi l i t i es .  

The  noti fi cation -based  DR d i spatch  process  i s  typical l y i n i ti ated  by the  System  or Market  Operator;  the  process  
may a l so  be  i n i ti ated  by the  retai l er or the  DSO.  I t  i s  a l so  possib le  that  the  DR Provider (VPP  operator)  be  the  
i n i ti ator of the  DR process  based  on  a  market opportun i ty (econom ic operation)  or based  on  a  pre-establ i shed  
program .  

At  h i gh  DR penetration  l evel s ,  i t  i s  expected  that  the  DR provi der wi l l  n eed  to  cl ear the  DR schedu l e  wi th  the  
D i stri bu tion  Gri d  Operator.  Th i s  i s  to  i nsure  that  the  h i gh  penetrati on  DR has  no  adverse  impact  on  the  
d i stri bu tion  gri d  rel i abi l i ty and  power qual i ty,  e. g . ,  cause  of excess ive  imbal ances,  vol tage  violati on ,  or an  
overl oad  du ri ng  l oad  p i ckup  period .  The  DSO,  i n  a  timely fash ion ,  wi l l  i n form  the  DR Provi der,  i f the  schedu l e  i s  
cl eared  or requ i res  an  ad justment.  P lease  note  that  i f the  DR depl oyed  by a  u ti l i ty company that  i ncl udes  both ,  
retai l er and  DSO functi ons,  such  coord inati on  i s  performed  wi th i n  the  company’s  operational  systems  (e. g . ,  
DRMS,  DMS,  etc. ) ,  or i t  can  be  an  i n tegral  part  of the  DR schedu l i ng  appl i cation .  

Fol l owing  the  cl eari ng  the  DR schedu l e,  noti fi cati ons  are  sen t  to  customers  for DR operation .  Under th i s  
scenari o,  the  Market  Operator and  the  retai l er are  a l so  i n formed  of the  fi nal  DR schedu l e.  

Direct Load  Control  (DLC)  

Di rect-Load  Control  i s  typical l y  used  for rel i abi l i ty-based  even ts  such  as  conti ngency and  emergency support,  
suppl y of bal anci ng  energy or other anci l l ary service.  Many of these  prog rams  requ i re  qu ick response  time,  e . g . ,  
fi ve  m inu tes  or faster,  that  i s  practi cal l y on l y possib le  th rough  a  DLC capabi l i ty.  D i rect-Load  Control  may a l so  be  
used  for econom ic operati ons,  e . g . ,  water heater prog rams  to  reduce  or sh i ft  peak l oad .   

Consi dering  that  the  bus iness  processes  for demand  response  have  not  yet  been  standard i zed  across  the  
nations,  the  fol l owi ng  i s  a  representati ve  DLC scenario  that  captu res  the  i n teractions  between  the  key 
stakeholders  (actors).  

D i rect  Load  Control  i s  typica l l y  cal l ed  by a  system  operator,  a  transm ission  or d i s tri bu ti on  operator.  I t  cou ld  be  
a l so  i ssued  by a  Market  Operator based  on  an  anci l l ary service  DR award ,  or by a  retai l er or DR operator (VPP  
operator)  for an  econom ic purpose.  At  h i gh  penetrati on  l evel s ,  DLC operati on  needs  to  be  coord inated  wi th  the  
d i s tri bu tion  gri d  operator.  

The  customer DR capabi l i ti es  are  agg regated  by l ocati on  and  speci fi ed /nom inated  to  the  D i s tri bu ti on  G rid  
Operator,  retai l er,  and /or to  the  System/Market Operator.  I n  add i ti on  to  l ocation ,  the  capabi l i t i es  may a l so  be  
agg regated  by the  DR response  time,  e. g . ,  four seconds,  fi ve  m inu tes,  30  m inu tes,  etc.   

The  DLC D ispatch  process  i s  typical l y i n i ti ated  by the  Transmiss ion  or D i stri bu ti on  Operator.  The  process  may 
a l so  be  i n i ti ated  by the  Market  Operator of the  retai l er.  The  actual  con trol  of the  DR resources  may be  done  by 
the  DR provider (VPP  provider)  based  on  the  d i spatch  s i gnal  received .  

At  h i gh  DR penetration  l evel s ,  i t  i s  expected  that  the  DLC acti vation  schedu le  to  be  coord inated  wi th  the  

Copyright International  Electrotechnical  Commission  



I EC TR 62746-2: 201 5  © I EC  201 5  – 31 5  – 

Narrati ve  of use  case  

Distribu tion  Gri d  Operator.  Th i s  i s  to  i nsure  that  there  are  no  adverse  impact  on  the  d i s tri bu tion  g ri d  rel i abi l i ty 
and  power qua l i ty,  e . g . ,  vol tage  vio lati on ,  excessive  phase  imbalances,  or an  overload  d u ri ng  l oad  p i ckup  
period .  I f the  DLC deployed  by a  u ti l i ty company such  coord ination  can  be  accompl i shed  wi th i n  the  company’s  
DR and  d i s tri bu tion  management systems,  or performed  as  an  i n teg ral  part  of the  DR control  functions.   

For a  “fast”  DR,  e . g . ,  provis ion  of anci l l ary services,  a  te l emetry capabi l i ty i s  requ i red  to  enable  the  real -time  
mon i tori ng  of the  resource  cond i ti on  and  i ts  response  to  the  DR control  s i gnal .  

Taking  the  above  described  base  pri nci p les  i n to  consideration ,  the  fol l owing  use  cases  wi l l  be  descri bed  i n  th i s  
document.  

Some of these  use  cases  are  spl i t  i n  a  p l ann ing  an  a  operational  phase,  the  correspond i ng  mapping  i s  shown  i n  
the  tabl e  be low:  

Use  case:               Phases:  

  Long  term  demand  p l ann ing  JWG301 1   

  Energy trade  th rough  day-ahead  market  JWG301 2a, b  

  Energy trade  th rough  i n tra-day market  JWG3021  

  Provid i ng  secondary /  terti ary reserves  at  the  control  reserve  market  JWG301 3,  JWG3022  

  Reaction  on  g ri d  congestions  (emergenci es)  JWG301 4,  JWG3031 -3  

JWG301 1 -SPUC Long  term  energy procurement:   

Th is  scenari o  describes  the  process  wi th  the  retai l er business  to  procu re  a  certai n  amount of energy needed  by 
h i s  customers  wi th  l onger l asti ng  contract (1  week up  to  mu l ti p l e  years).  The  energy pri ces  of such  con tract are  
typical l y l ower than  the  process  on  the  day-ahead  market.  To  determ ine  the  optimal  amount  of energy to  procu re  
wi th  l ong  term  contracts,  the  retai l er m ight  be  supported  by l oad  forecast  i n formation  from  h i s  customers.  

JWG301 2-SPUC Day ahead  pl ann ing:   

Scenario  a  – Bu i ld ing  Triggered  

Th is  scenari o  describes  the  process  to  procu re  the  remain ing  amount  of energy wh ich  i s  needed  on  top  of the  
a l ready procu red  energy by l ong  term  con tracts  (see  JWG301 1 ).  Therefore  the  customers  (practi cal l y the  
bu i l d i ng  au tomation/management systems)  are  provi d i ng  an  updated  forecast  for the  next d ay.  Th i s  forecast 
con tains  e i ther on l y the  del ta  to  the  i n i ti a l  l ong  term  forecast  or an  updated  tota l  forecast.  Than  the  retai l er has  
to  deduce  the  del ta  to  obtain  the  energy amount for procu rement.  The  retai l er buys  the  needed  energy at  the  
market and  sends  the  i n formation  abou t the  ach i eved  energy pri ces  back to  the  customer.  

Scenario  a  – Market triggered  

Th is  scenari o  describes  a  pure  pri ce  d ri ven  process.  The  retai l er recei ves  the  energy pri ce  schedu l e  from  the  
market,  adds  pri ce  i n formation  of even tual l y avai l abl e  l ong  term  contracts  and  forwards  th i s  i n formati on  to  h i s  
customers.  The  bu i l d i ng  au tomation/management  system  of the  customers  wi l l  consi der the  pri ce  i n formation  for 
a  cost  m in im ization .  

JWG301 3-SPUC Reserve  energy market:   

Th is  scenari o  prepares  the  parti cipation  i n  the  reserve  energy markets .  Based  on  a  pred icti on  of avai l abl e  
energy fl exibi l i ty starti ng  at  the  device  l evel ,  the  VPP  operator may over a  certa in  amount  of fl exi b i l i ty to  the  
reserve  energy markets.  S i nce  reacti ng  on  demands  from  the  reserve  energy market  my cause  unpred icted  
deviations  from  the  energy pl ans  deri ved  i n  the  scenarios  JWG301 1  &  2 ,  special  commercial  considerati on  
needs  to  be  done  to  avoi d  l osses  from  the  retai l er for reacti ng  on  reserve  energy market  requests .  

JWG301 4-SPUC Grid  congestion  management:   

Th is  scenari o  describes  the  announcement  of a  g ri d  congesti on  by the  d i s tri bu tion  gri d  operator d ue  to  a  
p l anned  gri d  ou tage.  Typical l y the  reg ional  regu l ations  g ran t the  d i stri bu ti on  g ri d  operator to  overru l e  any 
commercia l  p l ann ing  du ri ng  g ri d  emergencies.  The  regu lati ons  m ight  defi ne  commercia l  compensati on  for th i s  
i n terven tion .  

JWG3021 -SPUC In tra-day market offer:   

Th is  scenari o  describes  the  process  when  someone  detects  a  major devi ation  from  the  p l anned  energy 
schedu l ed .  Th i s  m ight  occur on  generati on  as  wel l  as  on  the  consumption  s i de.  The  responsi ble  party wi l l  p l ace  
an  offer to  compensate  the  deviation  at  the  i n traday market.  I n  the  scenario  i t  i s  assumed  the  offer i s  awarded  to  
the  retai l er and  he  i s  us i ng  the  ava i l able  energy fl exib i l i ty to  fu l fi l  the  comm i tments .  Depend i ng  on  thei r contracts  
wi th  the  retai l er some  customers  m ight  have  the  ri gh t  to  deny (opt  ou t)  a  change  i n  thei r energy consumption  
schedu l e.  

JWG3022-SPUC Provision  of commi tted  reserve  energy:   

Th is  scenari o  i s  the  operationa l  con ti nuation  of JWG301 3.  The  transm iss ion  system  operator who  bought  the  
reserve  energy may at  any time  g i ve  a  tri gger s i gnal  to  the  VPP  operator that  he  needs  reserve  energy.  
Depend ing  on  the  ki nd  of procured  reserve  energy (secondary or terti ary),  th i s  m ight  be  a  set  poi n t  s i gnal  for a  
certain  amount of reserve  energy transm i tted  by commun ication  means  (SCR)  or the  tri gger to  provi de  a  
predefi ned  amount  of energy (p l us  or m inus)  typica l l y transm i tted  by a  te l ephone  ca l l  (TCR).  The  VPP  operator 
than  i ssued  the  needed  commands  to  h i s  customers  to  supp l y the  demanded  reserve  energy.  
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Narrati ve  of use  case  

JWG3031 -SPUC,  JWG3032-SPUC,  JWG3033-SPUC:  Grid  emergency:   

These  scenarios  describe  the  ad  hoc tri ggeri ng  of predefi ned  measures  to  rel i ef the  g ri d  du ri ng  emergency 
s i tuations.  These  measures  may i ncl ude  a l so  vol tage  stabi l i zation  by provid i ng  a  su i tabl e  amount  of reacti ve  
power.  Depend ing  on  reg ional  regu lati ons  and  exi sti ng  i n frastructu re  the  tri gger s i gna l  may send  via  d i fferen t 
ways.  

 

General  remarks  

General  Remarks  

See  re lated  cl uster document  

 

A.3.24.2  Diagram  of use case  

Drawing  or Diagram  of use case –  
recommended  “context  d iagram”  and  “sequence  d iagram”  i n  UML 

 

Use case  context  d iagram  

IEC 
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Mapping  of the  detai l ed  archi tecture  to  the  generic M490/M441  arch i tecture  

 IEC 

IEC 
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Use cases  sequence  d iagrams  for plann ing  phase  

 

Use cases  sequence  d iagrams  for operational  phase  

 

Use cases  sequence  d iagrams  for grid  emergency si tuation  

 

IEC 

IEC 
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A.3.24.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

Actor name  
see  Annex A 
Selection  Li st  

Actor type  
see  Annex A 
Selection  Li st  

Actor description   
see  Annex A Selection  List  

Further i n formation  
speci fic  to  th i s  use  

case  

Market  Operator Role  Market operator i s  the  au thori ty 
wh ich  manages  the  energy markets  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor B  

Transm ission  System  
Operator (TSO)  

Role  The  Transm ission  System  Operator  
i s  responsible  for the  transport  of 
e l ectri ci ty on  the  extra  h i gh  or h i gh  
vol tage  network wi th  a  vi ew to  i ts  
del i very to  fi nal  customers  or to  
d i s tri bu tors.  Operation  of 
transm ission  i ncl udes  as  wel l  the  
tasks  of system  operati on  
concern ing  i ts  management of 
energy fl ows,  rel i abi l i ty of the  
system  and  avai l abi l i ty of a l l  
necessary system  services” .  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor B  

D i stri bu tion  System  
Operator (DSO)  

Role  D i stri bu tion  System  Operator have  
the  respons i bi l i ty for a  fau l tl ess  
del i very of energy from  suppl i ers  to  
end -users  and  to  main tain  the  
d i s tri bu tion  networks.  DSOs  al so  
have  to  enable  competi ti ve  retai l  
markets  by faci l i tati ng  transparen t 
and  non -d i scrim inatory access  to  
network and  customer i n formation .  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  considered  
as  an  i n ternal  part  of 
Actor A 

Energy retai l er Role  The  energy retai l er has  a  suppl y 
contracts  wi th  customers,  e. g .  
bu i l d i ng  operator,  bu i l d i ng  tenan ts  
and  i s  responsible  to  procure  
su ffi cien t  energy at  the  whol esale  
energy market to  sati sfy the  energy 
demand  of i ts  customers  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor B  

F lexi bi l i ty  operator Role  A company that  offers  to  reduce  a  
cl i en t’ s  energy cost,  often  by taking  
a  share  of such  reduced  costs  as  
repayment for i nsta l l i ng  and  
fi nancing  such  upg rades.  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor B  

Bu i l d i ng  operator Role  Operates  a  bu i l d i ng  and  i s  
respons ibl e  to  assure  the  agreed  
comfort  l evel  for the  bu i l d i ng  u sers  

 

Bu i l d i ng  user Role  Li ves/works  i n  a  bu i l d i ng   

Energy Management  
Gateway (EMG)  

System  An  access  poin t  (functional  en ti ty)  
send ing  and  recei ving  smart  g ri d  
re l ated  i n formation  and  commands  
between  actor A and  the  CEM,  
l etti ng  the  CEM  deci de  how to  
process  the  even ts .  The  
commun ication  i s  often  ach ieved  
th rough  an  i n ternet  connection  of 
th rough  a  wi rel ess  connection .  

Th i s  gateway may a l so  provi de  
services  i ncl ud i ng  protocol  
conversion ,  device  management,  
securi ty and  service  capabi l i t i es.  

I n  the  fol l owi ng  use  case  
the  EMG  i s  consi dered  
as  transparent,  i . e .  the  
conten t of the  
transm i tted  i n formation  
i s  not  a l tered ,  there  
m ight  on l y a  translation  
between  d i fferent  
commun ication  
protocols .  
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Actor name  
see  Annex A 
Selection  Li st  

Actor type  
see  Annex A 
Selection  Li st  

Actor description   
see  Annex A Selection  List  

Further i n formation  
speci fic  to  th i s  use  

case  

Smart Meter Gateway 
(SMG)  

System  An  access  poin t  (functional  en ti ty)  
that  a l l ows  access  to  one  or more  
metering  end  devices  and ,  when  
equ i pped  wi th  an  i n terface,  to  
advanced  d i spl ay /  home 
au tomation  end  devices  connected  
to  the  l ocal  network.  

A LNAP al so  may a l l ow data  
exchange  between  d i fferent  
functional  en ti ti es  connected  to  the  
same LN .  The  LNAP may act  
s imply as  a  rou ter transferri ng  
messages  between  the  meteri ng  
end  device  and /or d i spl ay/home 
au tomation  devices  and  the  
Neighbou rhood  network of wide  
area  network.  

I t  may a l so  provide  services  
i ncl ud i ng  protocol  conversion ,  
device  management,  securi ty and  
service  capabi l i ti es .  Services  may 
be  provided  as  functions  of the  
LNAP i tsel f or provi de  proxy 
services  on  beha l f of l im i ted  
capabi l i ty devices  connected  to  the  
l ocal  network 

I n  the  generic  
M490/M441  arch i tectu re  
the  Smart  Meter 
Gateway i s  a l so  known  
as  Local  Network Access  
Poin t  (LNAP)  

Customer Energy 
Manager (CEM)  

System  The  CEM  i s  a  l og ical  fu nction  
optim is i ng  energy consumption  and  
or production  based  on  s i gnal s  
recei ved  from  the  g ri d ,  consumer’s  
setti ngs  and  contracts,  and  devices  
m in imum  performance  standards.  
The  Customer Energy Manager 
col l ects  messages  sen t to  and  
recei ved  from  connected  devices;  
especia l l y the  i n -home/bu i l d i ng  
sector has  to  be  mentioned .  I t  can  
hand le  general  or ded icated  l oad  
and  generation  management 
commands  and  then  forwards  these  
to  the  connected  devices.  I t  
provi des  vi ce  versa  i n formation  
towards  the  “g ri d  /  market” .  Note  
that  mu l ti pl e  l oads/generati on  
resou rces  can  be  combined  i n  the  
CEM  to  be  mutual l y control l ed .  

When  the  CEM  i s  i n tegrated  wi th  
commun ication  functional i ti es  i t  i s  
ca l l ed  a  Customer Energy 
Management System  or CEMS.  

 

Energy Management  
System  (EMS)  

System  A TSO operated  system  i n  charge  
of energy management wi th i n  the  
transm ission  gri d   

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor A 

D i stri bu tion  
Management  System  
(DMS)  

System  A DSO operated  system  i n  charge  
of d i stri bu tion  management.  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor B  

Vi rtual  Power P lant  
(VPP)  

System  A system  operated  by a  fl exib i l i ty 
operator to  manage  d i s tri bu ted  
energy resou rces.  

I n  the  generic  
M490/M441  arch i tectu re  
the  market  i s  cons idered  
as  an  i n ternal  part  of 
Actor A 
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Actor name  
see  Annex A 
Selection  Li st  

Actor type  
see  Annex A 
Selection  Li st  

Actor description   
see  Annex A Selection  List  

Further i n formation  
speci fic  to  th i s  use  

case  

Smart Device  (SD)  Component  A primary devices  con trol l ed  by the  
CEM  wh ich  can  be  used  to  perform  
l oad  management.  M i gh t  have  so  
l ocal  i n te l l i gence.  

For s impl i ci ty the  smart  
devices  i n  th i s  context  
may a l so  represent 
smart  appl i cations  

S imple  external  
consumer d i splay 
(ExD)  

Component  Ded icated  d i splay screen  i n  
connection  wi th  the  smart  
meter/SG  CP  ava i l able  to  the  
customer to  check power 
consumption ,  p l anned  l oad  
reductions  and  l oad  reductions  
h i s tori cal .  Other not  d ed icated  
means  a l so  exi st  to  del i ver 
consumption  i n formation  to  the  
customer,  such  as  the  persona l  
computer,  the  mobi l e  phone  or the  
TV set.  

 

Smart  Meter (SM)  Component  Revenue  g rade  meter d evice  
capabl e  to  perform  i n terval  
meteri ng  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Actor/System/Information/Contract  Triggering  even t  Pre-condi tions  Assumption  

    

    

 

Referenced  standards  and  /  or s tandard ization  committees  ( i f avai l able)   

Relevant Standard ization  
Commi ttees  

Standards  supporting  the  u se  case   Standard  Status  

   

 

I ssues:  Legal  con tracts ,  l egal  regu lations,  constrain ts  and  others  

I ssue – here  
speci fic  ones  

Impact of i ssue  on  use  case  Reference – l aw,  standard ,  others  

   

   

 

A.3.24.4  Step by step  analysis  of use  case  

S.No Primary 
actor 

Triggering  even t  Pre-condi tion  Post-condi tion   

JWG  
301 1  

Retai l er Long  term  energy 
procu rement  by retai l er 

Retai l er knows  

typical  energy 
consumption  behaviour 
(forecast)  of h i s  
customers  

Retai l er has  procu red  a  certa in  
percentage  of the  expected  
customer consumption  us ing  l ong  
term  energy con tracts.  The  
remain ing  demand  must  be  
sati sfi ed  by procuri ng  at  the  day-
ahead  or i n tra-day market.  
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S.No Primary 
actor 

Triggering  even t  Pre-condi tion  Post-condi tion   

JWG  
301 2a  

CEM  Day ahead  p lann i ng  
phase  tri ggered  by 
bu i l d i ng  
au tomation /management  

Energy consumption  for 
the  next d ay determ ined  

Energy consumption  p l an  
calcu lated  by CEM  and  d i stri bu ted  
wi th i n  bu i l d i ng  au tomation  

JWG  
301 2b  

Market  Day ahead  p l ann i ng  
phase  tri ggered  by 
energy market  

Energy pri ce  schedu l e  
for next d ay settl ed  

Energy consumption  p l an  
calcu lated  by CEM  and  d i stri bu ted  
wi th i n  bu i l d i ng  au tomation  

JWG  
301 3  

CEM  CEM  determ ines  
ava i l able  energy 
fl exi bi l i ty for the  next d ay 
or week 

Bu i l d i ng  i s  qual i fi ed  for 
parti ci pation  at  the  
reserve  energy market 
vi a  a  VPP  

Avai l abl e  energy fl exi bi l i ty i s  sol d  
e i ther at  the  secondary or terti ary 
energy market.  

JWG  
301 4  

DSO DSO detects  congestion  
when  veri fyi ng  energy 
fl ow schedu les  for next  
day 

Energy fl ow schedu les  
known  by DSO  

Energy consumption  p l an  
calcu lated  by CEM  and  d i s tri bu ted  
wi th i n  bu i l d i ng  au tomation  

JWG  
3021  

CEM  Cycl i c  execu ti on  Energy fl exi b i l i ty i s  
ava i l able  to  be  offered  
to  the  i n tra-day market  

The  avai l abl e  energy fl exibi l i ty i s  
sol d  at  the  market and  the  current  
consumption  ad justed  accord i ng ly  

JWG  
3022  

TSO Cycl i c  execu ti on  Bu i l d  has  contract  to  
provi de  energy 
fl exi bi l i ty on  demand  

The  bu i l d i ng  has  fu l fi l l ed  i ts  
commi tted  energy fl exi b i l i ty 
response  

JWG  
3031  

DSO DSO’s  g ri d  mon i tori ng  
detects  unexpected  
congestion  

The  DSO has  the  ri gh t  
(ei ther bought or by 
regu lati on )  to  send  ou t  
emergency requests  

The  avai l abl e  energy fl exibi l i ty i s  
used  to  m i ti gate  congestion  

JWG  
3032  

DSO DSO’s  g ri d  mon i tori ng  
detects  unexpected  
congestion  

The  DSO has  the  ri gh t  
(ei ther bought or by 
regu lati on )  to  send  ou t  
emergency requests  

The  avai l abl e  energy fl exibi l i ty i s  
used  to  m i ti gate  congestion  

JWG  
3033  

DSO DSO’s  g ri d  mon i tori ng  
detects  unexpected  
congestion  

The  DSO has  the  ri gh t  
(ei ther bought or by 
regu lati on )  to  send  ou t  
emergency requests  

The  avai l abl e  energy fl exibi l i ty i s  
used  to  m i ti gate  congestion  

 

Steps  – Normal  sequence  

Scenario  name:  JWG 301 1  
Long  term  energy procurement 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n formatio
n  recei ver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1 a  Determ ina-
ti on  of l ong  
term  
energy 
demand  

Smart  device  
devices  
determ ine  thei r 
l ong  term  energy 
demand  

SD  CEM  Energy demand  
forecast  schedu le  

 

1 b  The  CEM  
calcu lates  a  
forecast of the  
l ong  term  energy 
demand  of the  
whol e  bu i l d i ng  

    

2  Send i ng  
forecast  
i n formation  

The  CEM  sends  
the  calcu lated  
forecast 
i n formation  to  
the  retai l er 

CEM  Retai l er Energy demand  
forecast  schedu le  
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Scenario  name:  JWG 301 1  
Long  term  energy procurement 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n formatio
n  recei ver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

3  Optim izing  
energy 
procu re-
ment  

The  retai l er 
agg regates  the  
energy demand  
for h i s  customer 
and  deri ves  an  
optimal  
procu rement 
s trategy 

    

4  Procure-
ment  at  
l ong  term  
energy 
markets  or 
s im i l ar 

The  retai l er 
procu res  a  
certa in  amount 
of energy by 
l ong  term  energy 
suppl y contracts  

Retai l er/  
Market  

Market/Ret
ai l er 

Long  term  energy 
contract  i n formation  

 

5a  I n formation  
of l ong  
term  
energy 
contract   

The  retai l er 
i n forms  h i s  
customers  abou t 
the  cond i ti ons  of 
the  l ong  term  
energy con tracts  

Retai l er CEM  Long  term  energy 
contract  i n formation  

 

5b  The  energy 
procu rement 
i n formation  i s  
forwarded  to  the  
i n te l l i gen t l oads  

CEM  SD  Long  term  energy 
contract  i n formation  

 

 

Scenario  name:  JWG  301 2a  
Day ahead  plann ing  (bu i ld ing  triggered)  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1 a  Determ ina-
ti on  of 
energy 
demand  

Smart  device  
devices  
determ ine  thei r 
energy demand  
for the  next  day  

SD  CEM  Energy demand  
forecast  schedu le  

 

1 b  The  bu i l d i ng  
au tomation  
system  
determ ines  the  
total  energy 
demand  forecast 
for the  next  day 

CEM  Retai l er Energy demand  
forecast  schedu le  

 

2a  Procure-
ment  of 
energy at  
day ahead  
market  

The  retai l er 
p l aces  a  energy 
order at  the  day 
ahead  market to  
cover the  gap  
between  the  real  
demand  and  the  
l ong  term  supply 
con tracts  

Retai l er  Market  Energy order 
i n formation  

 

2b  The  retai l er gets  
the  awards  for 
h i s  energy 
orders  from  the  
market 

Market  Retai l er Energy award  
i n formation  

 

3a  Energy 
d i spatch  

The  retai l er 
d i spatches  the  
ava i l able  energy 
to  h i s  customers  

Retai l er CEM  Energy schedu l e  
i ncl ud i ng  pri ce  
i n formation  
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Scenario  name:  JWG  301 2a  
Day ahead  plann ing  (bu i ld ing  triggered)  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

3b  Retai l er sends  
the  energy 
consumption  
p l an  to  DSO  

Retai l er DMS  Energy schedu l e   

4  Energy 
optim iza-
ti on  

The  CEM  
optim izes  the  
bu i l d i ng  
operati on  
accord i ng  to  the  
recei ved  energy 
schedu l e  and  
d i stri bu tes  the  
energy p l an  

CEM  SD  Energy 
consumption  p l an  

 

5a  Energy 
pl an  
vi sual i za-
ti on  

CEM  vi sual i zes  
energy p l an  for 
bu i l d i ng  user 

CEM  ExD  Energy 
consumption  p l an  
vi sual i zation  

 

5b  Bu i l d i ng  user 
noti ces  energy 
p l an  

ExD  Bu i l d i ng  
user 

Rendered  Energy 
consumption  pl an  
vi sual i zation  

 

 

Scenario  name:  JWG 301 2b  
Day ahead  plann ing(energy market triggered )  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  

ID  

1  Announce-
ment of 
market 
energy 
pri ces  

Market  
d i stri bu tes  
whol esal e  
energy pri ces  
schedu l e  to  
market  
parti ci pan ts  

Market  Retai l er Wholesale  energy 
pri ce  schedu l e  

 

2  D i stri bu tion  
of customer 
energy 
pri ces  

Retai l er 
d i stri bu tes  end  
customer 
energy pri ces  to  
h i s  customer 

Retai l er VPP  
(F lexib i l i ty 
operator)  

Customer energy 
pri ce  schedu l e  

 

3  D i stri bu tion  
of VPP  
i n ternal  
i ncenti ve  
i n formation  

VPP  d i stri bu tes  
i n ternal  
i ncenti ve  
i n formation  to  
i ts  parti cipants  

VPP  
(F lexib i l i ty 
operator)  

CEM  I ncen ti ve  
i n formation  
schedu l e  

 

4  CEM  
optim ization  

CEM  optim izes  
energy 
consumption  
profi l e(s )  
accord i ng  to  
g i ven  cri teri a  
(Econom ical ,  
ecolog ical ,  etc. )  

    

5  Energy 
consump-
tion  profi l e  
d i stri bu tion  

CEM  send  ou t  
optim ized  
energy 
consumption  
profi l e  to  l oads  
under con trol  

CEM  SD  Energy consumption  
profi l e  

 

6a  Energy p l an  
vi sual i za-
ti on  

CEM  vi sual i zes  
energy p l an  for 
bu i l d i ng  user 

CEM  ExD  Energy consumption  
pl an  vi sual i zation  
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Scenario  name:  JWG 301 2b  
Day ahead  plann ing(energy market triggered )  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  

ID  

6b  Bu i l d i ng  user 
noti ces  energy 
p l an  

ExD  Bu i l d i ng  
user 

Rendered  Energy 
consumption  pl an  
vi sual i zation  

 

 

Scenario  name:  JWG 301 3  
Reserve  energy market  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  Col l ection  
of 
i nd i vi dual  
energy 
demands  

Al l  devices  
under con trol  of 
CEM  send  the i r 
own  energy 
demand  and  
fl exi bi l i ty to  CEM  

SD  CEM  Energy 
consumption  and  
fl exi b i l i ty profi l e  

 

2  Send i ng  of 
agg regated  
energy 
demand  
and  
fl exi b i l i ty  

CEM  send  the  
agg regated  
energy demand  
profi l e  to  VPP  

CEM  VPP  
(F lexib i l i ty 
operator)  

Energy fl exi b i l i ty 
profi l e  

 

3  Offeri ng  of 
ava i l able  
energy 
fl exi b i l i ty  

F l exi b i l i ty 
operator offers  
ava i l able  energy 
fl exi bi l i ty at  the  
market  

VPP  
(F lexib i l i ty 
operator)  

Market  Energy fl exi bi l i ty 
schedu l e  

 

4  Award  of 
energy 
fl exi b i l i ty  

Market  sends  
award  for 
offered  energy 
fl exi b i l i ty to  
F l exi b i l i ty 
operator 

Market  VPP  
(F lexib i l i ty 
operator)  

Energy fl exi b i l i ty 
award  i n formation  

 

5  Demand  
response  
d i spatch i ng  

F lexi b i l i ty 
operator 
d i spatches  
awarded  energy 
consumption  
change  to  i ts  
parti ci pan ts  

VPP  
(F lexib i l i ty 
operator)  

CEM  Energy 
consumption  
change  schedu le  

 

6  CEM  
optim iza-
ti on  

CEM  optim izes  
energy 
consumption  
profi l e(s )  
accord i ng  to  
change  request  

    

7  Energy 
consump-
tion  profi l e  
d i s tri bu tion  

CEM  send  ou t  
optim ized  
energy 
consumption  
profi l e  to  l oads  
under con trol  

CEM  SD  Energy 
consumption  profi l e  

 

8a  Energy 
pl an  
vi sual i za-
ti on  

CEM  vi sual i zes  
energy p l an  for 
bu i l d i ng  user 

CEM  ExD  Energy 
consumption  p l an  
vi sual i zation  

 

8b  Bu i l d i ng  user 
noti ces  energy 
p l an  

ExD  Bu i l d i ng  
user 

Rendered  Energy 
consumption  pl an  
vi sual i zation  
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Scenario  name:  JWG 301 4 
Grid  congestion  management 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

In forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  DSO 
detects  
congestion  

DSO sends  ou t  
i n formation  
abou t detected  
congestion  

DSO VPP  
(Operator)  

Congestion  
i n formation  
(schedu le)  

 

2  VPP  
determ ines  
su i table  
parti ci pants  

The  VPP  checks  
wh ich  of i ts  
parti ci pan ts  
m igh t  help  to  
m i ti gate  the  gri d  
problem  

    

3  Gri d  
emergency 
noti fi cation  

VPP  sends  ou t  
g ri d  emergency 
s i gnal  to  
selected  
parti ci pan ts  

VPP  
(Operator)  

CEM  Emergency 
noti fi cation  
(schedu le)  

 

4  CEM  
optim iza-
ti on  

CEM  optim izes  
energy 
consumption  
profi l e(s )  
accord i ng  to  
emergency 
request  

    

5  Energy 
consump-
tion  profi l e  
d i s tri bu tion  

CEM  send  ou t  
optim ized  
energy 
consumption  
profi l e  to  l oads  
under con trol  

CEM  SD  Energy consumption  
profi l e  

 

6a  Energy 
pl an  
vi sual i za-
ti on  

CEM  vi sual i zes  
energy p l an  for 
bu i l d i ng  user 

CEM  ExD  Energy consumption  
(emergency)  p l an  
vi sual i zation  

 

6b  Bu i l d i ng  user 
noti ces  energy 
p l an  

ExD  Bu i l d i ng  
user 

Rendered  energy 
(emergency)  
consumption  pl an  
vi sual i zation  

 

 

Scenario  name:  JWG 3021  
I n tra-day market offer 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n formatio
n  producer  

I n formatio
n  recei ver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1 a  Ongoing  The  curren t 
consumption  i s  
metered  

SM  SMG  Energy 
consumption  

 

1 b  The  cu rren t 
consumption  i s  
mon i tored  

SMG  CEM  Energy 
consumption  

 

1 c  The  cu rren t 
consumption  i s  
vi sual i zed  

SMG  ExD  Energy 
consumption  

 

1 d  Add i ti onal  
energy 
consumption  
i n formation  i s  
vi sual i zed  

CEM  ExD  Energy s i tuation  
report  

 

1 e  The  bu i l d i ng  
user noti ces  the  
cu rren t energy 
s i tuation  

ExD  Bu i l d i ng  
user 

Rendered  energy 
consumption  and  
s i tuation  report  
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Scenario  name:  JWG 3021  
I n tra-day market offer 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n formatio
n  producer  

I n formatio
n  recei ver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

2  Cycl i c  Smart  device  
send  curren t 
ava i l able  energy 
fl exi b i l i ty to  CEM  

SD  CEM  Energy fl exi bi l i ty 
i n formation  
( i ncl .  costs)  

 

3  Cycl i c  CEM  control s  
cu rren t 
consumption  
accord i ng  to  the  
exi ti ng  p l an  and  
deri ves  
remain ing  
energy fl exibi l i ty  

    

4  Cycl i c  CEM  send  
i n formation  
abou t current  
ava i l able  energy 
fl exi b i l i ty to  VPP  

CEM  VPP  
(F lexib i l i ty 
operator)  

Energy fl exi b i l i ty 
i n formation  
( i ncl .  costs)  

 

5  Cycl i c  VPP  aggregates  
cu rren t avai l abl e  
energy fl exibi l i ty 
of i ts  
parti ci pan ts  and  
sends  
correspond ing  
offer to  the  
market  

VPP  
(F lexib i l i ty 
operator)  

Market    

6  F l exi bi l i ty 
request  
from  TSO 
or other 
u ti l i ty  

The  TSO or 
another u ti l i ty 
wi th  balancing  
responsibi l i ty 
p l aces  an  
energy fl exibi l i ty 
request at  the  
market  

TSO Market    

7  F l exi bi l i ty 
demand  at  
market,  
e . g .  terti ary 
reserve  

The  market  
sends  an  award  
for energy 
fl exi bi l i ty to  the  
VPP   

Market  VPP  
(F lexib i l i ty 
operator)  

Energy fl exi b i l i ty 
award  i n formation  
( i ncl .  pri ce)  

 

8  VPP  
determ ines  
su i table  
parti ci pants  

The  VPP  
determ ines  
wh ich  of i ts  
parti ci pan ts  can  
sati sfy the  
demand  
accord i ng  g i ven  
cri teri a  
(Econom ical ,  
ecolog ical ,  etc. )  

    

9  F l exi bi l i ty 
even t 
noti fi cation  

VPP  sends  ou t  
F l exi b i l i ty event  
s i gnal  to  
selected  
parti ci pan ts  

VPP  
(F lexib i l i ty 
Operator)  

CEM  F lexi bi l i ty event  
noti fi cation  

 

1 0  CEM  
optim iza-
ti on  

CEM  adapts  
energy 
consumption  
setpoin ts  
accord i ng  to  
F l exi b i l i ty 
request  
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Scenario  name:  JWG 3021  
I n tra-day market offer 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n formatio
n  producer  

I n formatio
n  recei ver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1 1 a  F lexi bi l i ty 
even t 
vi sual i za-
ti on  

CEM  vi sual i zes  
emergency 
event  actions  to  
bu i l d i ng  user 

CEM  ExD  Impact  on  bu i l d i ng  
functional i ty caused  
be  execu ti ng  
fl exi b i l i ty event  

 

1 1 b  Bu i l d i ng  user 
noti ces  
emergency 
event  actions  

ExD  Bu i l d i ng  
user 

Rendered  impact  on  
bu i l d i ng  
functional i ty caused  
be  execu ti ng  DR 
event  

 

1 2  Emergency 
even t 
acceptance  

Bu i l d i ng  user 
has  no  
objections  
agai nst  fl exi b i l i ty 
event  action  

    

1 3  Energy 
consump-
tion  
setpoin t  
d i s tri bu tion  

CEM  send  ou t  
consumption  
setpoin ts  to  
l oads  under 
con trol  

CEM  SD  Energy 
consumption  
schedu l e/setpoi n t  

 

1 4  Ach ieve-
ment 
feedback 

CEM  send  back 
ach ieved  
fl exi b i l i ty 
response  to  VPP  

CEM  VPP  
(F lexib i l i ty 
operator)  

Energy 
consumption  
change  

 

 

Scenario  name:  JWG 3022  
Provision  of commi tted  reserve  energy 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  TSO 
requests  
reserve  
energy 

The  TSO noti fi es  
the  con tracted  
reserve  energy 
provi der abou t 
the  actual  the  
demand  

DSO VPP  
(F lexib i l i ty 
Operator)  

Reserve  energy 
demand  i n formation  

 

2  VPP  
determ ines  
su i table  
parti ci pants  

The  VPP  
determ ines  
wh ich  of i ts  
parti ci pan ts  can  
m i ti gate  the  
congestion  
accord i ng  i ts  
obl i gations  

    

3  Reserve  
even t 
noti fi cation  

VPP  sends  ou t  
reserve  even t 
s i gnal  to  
selected  
parti ci pan ts  

VPP  
(F lexib i l i ty 
Operator)  

CEM  Reserve  event  
noti fi cation  

 

4  CEM  
reaction  

CEM  adapts  
energy 
consumption  
setpoin ts  
accord i ng  to  DR 
request  

    

5  Energy 
consump-
tion  
setpoin t  
d i s tri bu tion  

CEM  send  ou t  
consumption  
setpoin ts  to  
l oads  under 
con trol  

CEM  SD  Energy 
consumption  
setpoin t  
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Scenario  name:  JWG 3022  
Provision  of commi tted  reserve  energy 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

6a  Reserve  
even t 
vi sual i za-
ti on  

CEM  vi sual i zes  
reserve  even t 
acti ons  to  
bu i l d i ng  user 

CEM  ExD  Impact  on  bu i l d i ng  
functional i ty caused  
be  execu ti ng  
reserve  event  

 

6b  Bu i l d i ng  user 
noti ces  reserve  
event  actions  

ExD  Bu i l d i ng  
user 

Rendered  impact  on  
bu i l d i ng  
functional i ty caused  
be  execu ti ng  
reserve  event  

 

 

Scenario  name:  JWG 3031  
Grid  emergency-even t send  to  VPP  (Operator)  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  Gri d  
problem  
detected  

The  DSO 
noti fi es  the  VPP  
abou t an  
detected  
congestion  i n  the  
g ri d  

DSO VPP  
(F lexib i l i ty 
Operator)  

Gri d  congesti on  
i n formation  

 

2  VPP  
determ ines  
su i table  
parti ci pants  

The  VPP  
determ ines  
wh ich  of i ts  
parti ci pan ts  can  
m i ti gate  the  
congestion  
accord i ng  i ts  
obl i gations  

    

3  Emergency 
even t 
noti fi cation  

VPP  sends  ou t  
emergency 
event  s i gnal  to  
selected  
parti ci pan ts  

VPP  
(F lexib i l i ty 
Operator)  

CEM  Emergency event  
noti fi cation  

 

4  CEM  
reaction  

CEM  adapts  
energy 
consumption  
setpoin ts  
accord i ng  to  DR 
request  

    

5  Energy 
consump-
tion  
setpoin t  
d i s tri bu tion  

CEM  send  ou t  
consumption  
setpoin ts  to  
l oads  under 
con trol  

CEM  SD  Energy 
consumption  
setpoin t  

 

6a  Emergency 
even t 
vi sual i za-
ti on  

CEM  vi sual i zes  
emergency 
event  actions  to  
bu i l d i ng  user 

CEM  ExD  Impact  on  bu i l d i ng  
functional i ty caused  
be  execu ti ng  
emergency even t  

 

6b  Bu i l d i ng  user 
noti ces  
emergency 
event  actions  

ExD  Bu i l d i ng  
user 

Rendered  impact  on  
bu i l d i ng  
functional i ty caused  
be  execu ti ng  
emergency even t  

 

7  Gri d  
problem  
cleared  

The  DSO 
noti fi es  the  g ri d  
user abou t an  
emergency 
cl earance  

DSO VPP  
(F lexib i l i ty 
Operator)  

Gri d  congesti on  
cl earance  
i n formation  
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Scenario  name:  JWG 3031  
Grid  emergency-even t send  to  VPP  (Operator)  

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

8  VPP  
determ ines  
su i table  
parti ci pants  

The  VPP  
determ ines  
wh ich  of i ts  
parti ci pan ts  were  
i nvolved  to  
m i ti gate  the  
congestion  

    

9  Emergency 
even t 
noti fi cation  

VPP  sends  ou t  
DR cl earance  
s i gnal  to  
selected  
parti ci pan ts  

VPP  
(F lexib i l i ty 
Operator)  

CEM  Emergency 
cl earance  
noti fi cation  

 

1 0  CEM  
reaction  

CEM  adapts  
energy 
consumption  
setpoin ts  
accord i ng  to  
normal  operation  

    

1 1  Energy 
consump-
tion  
setpoin t  
d i s tri bu tion  

CEM  send  ou t  
consumption  
setpoin ts  to  
l oads  under 
con trol  

CEM  SD  Energy 
consumption  
setpoin t  

 

1 2a  Emergency 
even t 
vi sual i za-
ti on  

CEM  vi sual i zes  
DR event  
cl earance  to  
bu i l d i ng  user 

CEM  ExD  Emergency 
cl earance  
i n formation  

 

1 2b  Bu i l d i ng  user 
noti ces  DR 
event  cl earance  

ExD  Bu i l d i ng  
user 

Rendered  
emergency 
cl earance  
i n formation  

 

 

Scenario  name:  JWG 3032  
Grid  emergency-event sen t d i rectl y to  CEM   

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  Gri d  
problem  
occurs  

DSO sends  ou t  
emergency 
command  

DSO CEM  DLC command   

2  CEM  
response  

The  CEM  
derives  
necessary/possi
b le  emergency 
counteractions  

    

3  Local  
response  

DMS  sends  ou t  
emergency 
command  

CEM  SD  DLC command   

4a  Emergency 
vi sual i za-
ti on  

CEM  vi sual i zes  
emergency for 
bu i l d i ng  user 

CEM  ExD  Emergency 
vi sual i zation  

 

4b  Bu i l d i ng  user 
noti ces  
emergency 

ExD  Bu i l d i ng  
user 

Rendered  
emergency 
vi sual i zation  

 

5  Gri d  
problem  
cleared  

DSO sends  ou t  
emergency 
cl earance  
command  

DSO CEM  DLC command   
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Scenario  name:  JWG 3032  
Grid  emergency-event sen t d i rectl y to  CEM   

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

6  CEM  
response  

The  CEM  
determ ines  tu rn  
back to  normal  
operati on  

    

7  Local  
response  

CEM  forwards  
DLC command  
to  i nhouse  
device  

CEM  SD  DLC command   

8a  Emergency 
cl earance  
vi sual i za-
ti on  

CEM  vi sual i zes  
emergency 
cl earance  for 
bu i l d i ng  user 

CEM  ExD  Emergency 
cl earance  
vi sual i zation  

 

8b  Bu i l d i ng  user 
noti ces  
emergency 
cl earance  

ExD  Bu i l d i ng  
user 

Rendered  
emergency 
cl earance  
vi sual i zation  

 

 

Scenario  name:  JWG 3033  
Grid  emergency even t-sen t d i rectl y to  ded icated  smart device  vi a  smart meter 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1  Gri d  
problem  
occurs  

DSO sends  ou t  
emergency 
command  

DSO SMG  DLC command   

2  Local  
response  

SMG  forwards  
DLC command  
to  ded icated  
smart  device  

SMG  SD  DLC command   

3a  Emergency 
vi sual i za-
ti on  

SMG  vi sual i zes  
emergency for 
bu i l d i ng  user 

SMG  ExD  Emergency 
vi sual i zation  

 

3b  Bu i l d i ng  user 
noti ces  
emergency 

ExD  Bu i l d i ng  
user 

Rendered  
emergency 
vi sual i zation  

 

4  Gri d  
problem  
cleared  

DSO sends  ou t  
emergency 
cl earance  
command  

DSO SMG  DLC command   

5  Local  
response  

SMG  forwards  
DLC command  
to  ded icated  
smart  device  

SMG  SD  DLC command   

6a  Emergency 
cl earance  
vi sual i za-
ti on  

SMG  vi sual i zes  
emergency 
cl earance  for 
bu i l d i ng  user 

BACS  ExD  Emergency 
cl earance  
vi sual i zation  

 

6b  Bu i l d i ng  user 
noti ces  
emergency 
cl earance  

ExD  Bu i l d i ng  
user 

Rendered  
emergency 
cl earance  
vi sual i zation  

 

 

Steps  – Al ternative,  error management,  and /or main tenance/backup scenario  
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Scenario  name:  JWG 3021 a wi th  bu i ld ing  user objection  against DR even t action  
I n tra-day market offer 

Step  
No.  

Event  Description  of 
process/  
acti vi ty 

I n forma-
tion  

producer  

I n forma-
tion  

receiver  

I n formation  
exchanged  

Techn ical  
requ i rements  ID  

1 -1 1   Same as  base  
scenari o.  

    

A1 a  DR event  
d i sag ree-
ment  

Bu i l d i ng  user 
en ters  h i s  
objections  
agai nst  fl exi b i l i ty 
event  action  at  
the  ExD  

Bu i l d i ng  
user 

ExD  User i npu t   

A1 b  ExD  sends  user 
i npu t  to  CEM  

ExD  CEM  User i npu t   

A2  CEM  re-
optim iza-
ti on  

CEM  l ooks  for 
a l ternati ve  
energy 
consumption  
adaptation  to  
sati sfy  fl exi bi l i ty 
request  

    

A3a  F lexi bi l i ty 
even t 
vi sual i za-
ti on  

CEM  vi sual i zes  
a l ternati ve  
fl exi b i l i ty event  
acti ons  to  
bu i l d i ng  user 

CEM  ExD  Impact  on  bu i l d i ng  
functional i ty caused  
be  execu ti ng  
fl exi b i l i ty event  

 

A3b  Bu i l d i ng  user 
noti ces  
a l ternati ve  
fl exi b i l i ty event  
acti ons  

ExD  Bu i l d i ng  
user 

Rendered  impact  on  
bu i l d i ng  
functional i ty caused  
be  execu ti ng  
fl exi b i l i ty even t  

 

A4  F lexi bi l i ty 
even t 
acceptance  

Bu i l d i ng  user 
has  no  
objections  
agai nst  
a l ternati ve  
fl exi b i l i ty event  
acti on  

    

1 3-1 4   Same as  base  
scenari o.  

    

 

A.3.25  Special ized  use case (JWG31 01 )  Energy production/storage in tegration  

A.3.25. 1  General  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/  
Zone(s)  

Name of use  case  

JWG31 01  Domain :  Customer 
Prem ises,  DER 

Zones :  Process,  
F ie l d ,  S tati on  

Energy production/storage  i n tegrati on  

 

Vers ion  management 
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Version  management  

Changes  /  
Version  

Date  Domain  
expert  

Area of 
experti se  
/  Domain  
/  Role  

Ti tl e/Changes  Approval  
status  
draft,  for 
comments,  
for voting ,  

final  

0. 1  07/05/201 4  Meteri ng  Use  
Cases  

I n i ti a l  Draft   Draft  

0 . 2  1 7/1 2/201 4  Home  
Appl i ances  

Use  
Cases  

M inor changes  
on  formatti ng  
towards  I EC 
JWG-UC  

Draft  

 

 

Basic  i n formation  on  use  case  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Techn ical  
Report  

Use  Cases  
3 . 0  

Draft  UC i n i ti a l  
vers ion   

Energy@home Association   

 

Relation  to  h igher l evel  use  case  

Cluster  H igher l evel  use  case  

  

 

Maturi ty of u se  case – i n  bus iness  operation ,  real i zed  i n  demonstration  project,  ,  real i sed  i n  R&D,  i n  
preparation ,  vis ionary 

 

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

 

View  – techn ical  /  business  

 

Further keywords   for classi fication  

 

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  I n tegrate  the  production  from  domestic  photovol ta ic  (PV)  p l an ts  and  the  s torage  
systems  i n to  home  area  network management.  

Objecti ve(s)  Moni tori ng  system  for a l l  the  s i gn i fi can t quan ti ti es  that  regard  the  production  system .  

Related  business  
case(s)  

 

 

Narrati ve  of use  case  
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Narrati ve  of use  case  

Short description  

The  a im  of th i s  use  case  i s  to  provi de  customer wi th  i n formation  on  the  cu rrent  s i tuati on  of the  production  pl an t,  
i ncl ud i ng  suggestions  abou t when  an  appl i ance  shou l d  be  used  based  not  on l y on  the  cu rren t and  forecasted  
consumptions,  bu t  a l so  on  the  current  and  forecasted  production  of the  photovol ta ic  p l an t  

Th i s  use  case  descri bes  the  request  for status  and  l ogged  i n formation  from  the  customer EMS  con trol l er to  a  
s torage  battery con trol l er and  the  d i spl ay of the  recei ved  i n formation .  The  EMS  con trol l er requests  s tatus  or l og  
i n formation  from  the  S torage  Battery Control l er.  After the  i n formation  i s  recei ved  from  the  S torage  Battery 
con trol l er i t  i s  d i splayed  by the  EMS  control l er.  

Complete  description  

The  i n teg ration  of the  domesti c  photovol ta ic  (PV)  p l an ts  and  the  storage  systems  a ims  to  have  a  dua l  benefi t  for 
the  fi na l  user:  on  the  one  hand  user wi l l  be  abl e  to  mon i tor from  a  user-fri end l y i n terface  a l l  the  s i gn i fi cant  
quan ti ti es  that  regard  the  production  system :  cu rren t power,  energy production ,  battery s tate  of charge,  forecast  
data,  etc…  

On  the  other hand  i n formation  about  cu rren t and  forecasted  energy producti on  wi l l  be  used  i ns i de  the  a l gori thm  
that  defi nes  the  best  execu tion  time  i n  wh ich  an  appl i ance  shou ld  start.   

S tori ng  energy i n  a  battery system  a l l ow the  system  to  rel ease  electri c  power i n  a  d i fferent  peri od  and  so  the  
system  can  ach ieve  cost  optim ization/peak consumption  reduction .  On  the  other hand  a  scenari o  cou ld  be  
execu ted  where  the  excess  energy from  PV plant  cou ld  be  stored  i n to  a  DHW (Domestic  Hot Water)  s torage,  
bu ffer primary water (for heati ng  or cool i ng )  sometimes  present  i n to  house’s  hyd rau l i c  ci rcu i t  or d i rectl y feed  i n to  
the  ci rcu i t.  I n  th i s  case  s tori ng  energy i n to  a  thermal  s torage  a l l ow the  system  to  l im i t  use  of e l ectri c  energy 
com ing  from  the  g ri d  maxim izi ng  au toconsumption .  For example  the  CEMS,  receiving  i n formation  abou t how 
much  electri ci ty i s  exported  i n to  the  g ri d  can  adopt  an  a l gori thm  able,  as  a  target,  to  reduce  to  zero  the  va l ue  of 
energy g i ven  to  the  gri d  i tsel f.  E l ectri c  energy au toconsumpti on  can  be  a l l owed  accord i ng  to  econom ic reasons.  
I n  fact  i t  cou ld  be  cheaper to  s tore  energy i n to  battery/thermal  s torage  rather than  sel l  e l ectri c  energy com ing  
from  PV p lant  even  i f i t  cou l d  reduce  the  g l obal  system  energy effi ciency.  

 

 
 

The  storage  component cou l d  be  i nstal l ed ,  i f a  battery storage  wi l l  be  used ,  i ns i de  the  i n verter and  i t  i s  managed  
by i n verter con trol l er,  otherwise  cou ld  be  i nstal l ed  i n  the  hydrau l i c  ci rcu i t  as  DHW buffer or CH/Cool i ng  buffer 
primary water  managed  by heati ng  contro l l er The  i nverter/storage  system  wi l l  commun icate  PV plan t  and  
s torage  i n formation  to  the  CEMS  th rough  a  zigbee  modu le.  The  CEMS  wi l l  be  ab le  to  retri eve  forecast 
i n formation  i n voking  a  remote  Web  Service.  

 

I ssues:  Legal  con tracts ,  l egal  regu lations,  constrain ts  and  others  

IEC 
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Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

HAN  user 
User s tarts  to  fi l l  the  pl an t  
reg i stration  form  i n  the  CEM  GU I  

  

CEMS  CEM  peri od ical l y starts  to  request 
p l an t  production  val ues  to  the  PV 
i nverter 

 Connection  between  CEM  and  
i nverter has  to  be  establ i sh  
before  execu ti ng  th i s  step  

CEMS  CEM  peri od ical l y starts  to  request  
p l an t  production  forecast  to  the  
Forecast Web  Service  

Step  1  (P l an t  
Forecast 
reg i stration )  

 

HAN  user User accesses  to  the  CEM  GU I  to  
mon i tor PV plant  variables  

Step  2  ( I nverter 
data  acqu is i ti on )  
&  3  (Forecast 
data  acqu is i ti on )  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Actor/System/Information/Contract  Triggering  even t  Pre-condi tions  Assumption  

    

    

    

    

 

Referenced  standards  and  /  or s tandard ization  committees  ( i f avai l able)   

Relevant Standard ization  
Commi ttees  

Standards  supporting  the  u se  case   Standard  status  

   

 

General  remarks  

General  remarks  

See  re lated  cl uster document  
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A.3.25.2  Drawing  or Diagram  of use  case  

Diagram  of use case  

Step 1 :  Plant  Forecast registration  

 
Step  2:  Inverter data  acqu isi tion  
 

 
 
Step  3:  Forecast data acqu is i tion  
 

 IEC 

IEC 

CEMS 
Forecast 

Provider 

InsertPlant(PlantInfo,  UID)  

OK(PlantID) 

IEC 
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Step  4:  User visual ization  

 
 

 

A.3.25.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th i s  use  
case  

Customer Energy 
Manager 

I n ternal  Hosts  a  Web appl i cation  that  col l ects  data  from  I nverter and  
forecast  service  and  organ i zes  them  for a  user-fri end ly 
presentati on .   

Data  col l ection  wi l l  be  tri ggered  by the  CEMS  period ical l y 
every a  certa in  amount of t ime,  depend i ng  on  the  component 
to  query (e. g .  once  a  day for the  forecast,  once  a  m inu te  for 
the  i n verter).  

 

I nverter/Storage  
system  

External  Provides  a  set  of data  retri eved  by photovol taic  p l an t  
production  status  and ,  poss ibl y,  by the  storage  system .  The  
storage  system  i s  cou ld  be  i ncl uded  i ns i de  the  i nverter or 
i ns i de  the  hyd rau l ic  ci rcu i t,  so  there  i s  d i rect  commun ication  
between  the  s torage  and  the  CEM.  Data  are  d i spatched  upon  
request.  Data  sen t by i n verter represents  exclus ivel y cu rren t 
val ues,  so  CEM  wi l l  s tore  these  data  to  keep  h i stori ca l  data.  

 

Forecast Web  
Service  

 

External  Forecast  provi der makes  avai l able  a  service  that,  when  
i nvoked ,  retu rns  a  col l ecti on  of expected  p l an t  power val ues  
for the  pl an t  i nstal l ed  i n  a  speci fi c  home.  

The  service  provi des  72  power val ues,  once  an  hou r for the  
next  72  hou rs.  

 

HAN  user External  I t ’ s  the  home user that  i n teracts  wi th  CEMS  GU I  to  get  
i n formation  abou t production  and  storage  system  

 

 

IEC 

Copyright International  Electrotechnical  Commission  



 – 338  – I EC TR 62746-2: 201 5  © I EC  201 5  

A.3.25.4  Step by step  analysis  of use  case  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  event  Pre-Condi tion  Post-Condi tion  

1  Production  and  
storage  
i n formation  

HAN  user,  CEMS  User accesses  to  
the  CEMS  GUI  to  
mon i tor PV p lan t  
variables  

I nverter and  
forecast d ata  
acqu is i ti on  i s  
runn ing .  PV p lan t  
has  been  reg i stered  
i n  the  forecast  
service  

User accesses  to  
the  p l an t  
production  and  
forecast  
i n formati on  

 

Scenario  

Scenario  
name:  

Production  and  storage  i n formation  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ activi ty 

Service  I n formation  
producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   

exchanged  

1  None  P lan t  
forecast  
reg i stra-
ti on  

CEMS  provides  a  
reg i stration  form  to  
the  user to  fi l l  PV 
plan t  data.  After 
subm ission ,  data  are  
sent  to  the  forecast  
web  service,  that  
s tores  them  and  
provi des  an  I D  to  be  
used  for forecast 
requests  

CREATE  CEMS  Forecast 
Service  

P lan t  i n fo  

2  None  I nverter 
data  
acqu is i ti on  

Period ical l y the  CEMS  
starts  the  i n verter data  
acqu is i ti on  process:  
the  CEMS  makes  4  
requests  asking  for 
the  main  four 
variables .  

The  i n verter responds  
to  these  requests  wi th  
4  val ues  that  are  
stored  by CEMS  i n  a  
database  to  l et  them  
be  avai l abl e  by user 
when  he/she  requests  
the  pl an t  production  
i n formation .  

GET I nverter/  
Storage  
system  

CEMS  •  Current  PV 
power 

•  Overal l  
energy 
produced  
by the  
pl an t  

•  Cu rrent  
energy 
ava i l able  
i n  s torage  
( i f present)  

•  I nstantane
ous  power 
ava i l able  
from  the  
battery  

3  Step  
1  

forecast  
data  
acqu is i ti on  

Period ical l y the  CEMS  
starts  the  forecast 
data  acqu is i ti on  
process:  the  CEMS  
makes  a  request  to  
the  Forecast  Web  
Service  asking  for the  
expected  pl an t  power 
of the  next hou rs.  

Forecast service  
retu rns  a  sequence  of 
expected  powers  i n  a  
speci fi c  date  t ime  that 
i s  s tored  by CEMS  i n  
a  database  to  l et  i t  be  
ava i l able  by user 
when  he/she  requests  
the  expected  pl an t  
production  
i n formation .  

GET Forecast 
Web Service   

CEMS  72  power 
val ues,  once  
an  hour for 
the  next  72  
hou rs  
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Scenario  

Scenario  
name:  

Production  and  storage  i n formation  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ activi ty 

Service  I n formation  
producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n formation   

exchanged  

4  Step  
2/3  

User 
vi sual i za-
ti on  

User requests  
i n formation  abou t 
h i s /her Energy 
Production  System  to  
the  CEMS  through  the  
Home  Gateway web  
appl i cation .  

CEMS  shows  th i s  
i n formation  i n  a  user-
fri end l y i n terface.  

REPORT CEMS  HAN  User No  
i n formation  
exchanged  
( i n formation  
abou t Energy 
Production  
System  are  
on l y shown)  

 

A.3.25.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Plan t i n fo  Vi tal  s tati sti cs  and  general  i n formation  about  
PV p lan t  

 

Total  Energy 
production  (kWh)  

CEMS  queries  the  I n verter for the  PV Energy 
production .  I nverter retu rns  the  curren t PV 
Energy production  

 

S torage  avai l abl e  
energy (kWh)  

CEMS  queries  the  I n verter for the  Storage  
ava i l able  energy.  I nverter retu rns  the  Storage  
ava i l able  energy ( i f any)  

 

Peak power from  the  
battery 

CEMS  Asks  for the  i nstantaneous  power 
ava i l abl e  from  the  battery ( i f any).  I nverter 
retu rns  the  Peak power del i verable  from  the  
battery 

 

P l an t  forecast  power CEMS  asks  the  forecast  service  for the  
current  PV power.  Forecast service  retu rns  
the  expected  p l an t  power 

Must  be  72  forecast  val ues,  once  per 
hou r (3  days)  

 

A.3.26  Special ized  use case (JWG31 02)  Power loss  noti fication  and  analysis  

A.3.26. 1  General  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG31 02  Domain :  
Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tati on  

Power l oss  noti fi cati on  and  analys i s  

 

Vers ion  management 
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Version  management  

Changes  
/  Version  

Date  Domain  
expert  

Area  of 
expertise  /  
Domain  /  
Role  

Ti tl e/Changes  Approval  
status  
draft,  for 
comments,  
for voting ,  

fi nal  

1 . 0  08/05/201 4   Use  Cases  I n i ti a l  Draft   Draft  

0 . 2  1 7/1 2/201 4  Home 
Appl i ances  

Use  Cases  M inor changes  on  
formatti ng  
towards  I EC 
JWG-UC  

Draft  

 

 

Basic  i n formation  on  use  case  

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Techn ical  
Report  

Use  Cases  
3 . 0  

Draft  UC i n i ti a l  
vers ion   

Energy@home Association   

 

Relation  to  h igher l evel  use  case  

Cluster  H igher l evel  use  case  

  

 

Maturi ty of u se  case – i n  bus iness  operation ,  real i zed  i n  demonstration  project,  ,  real ised  i n  R&D,  i n  
preparation ,  vis ionary 

 

Priori ti sation   

 

Generi c,  reg ional  or national  relation  

 

View – techn ical  /  business  

 

Further keywords   for classi fication  

 

 

Scope and  obj ectives  of use  case  

Scope and  objecti ves  of use  case  

Scope  I n  case  of energy b l ack ou t  the  CEMS,  equ ipped  wi th  an  UPS,  i s  able  to  guaran tee  

the  correct acti vi ty for a  m in imum  time  (<  60  sec. ) .  I t  can  a l ert  the  customer abou t the  
event  wi th  an  a l arm  (e. g .  SMS,  phone  cal l ) .  I f an  UPS  i s  not  present,  th i s  i s  typical l y 
the  “ex-post”  scenario  of the  Overload  Management use  case.  

Objecti ve(s)  The  aim  of fo l l owing  use  case  i s  to  help  the  customer to  understand  the  cause  of a  
power l oss  even t and  to  manage  proper l oad  recovery after i t.  

Related  business  
case(s)  
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Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

The  Customer Energy Management sends  an  SMS  to  the  customer to  i n form  h im  that  a  power l oss  even t 
occurred .  At  the  end  of the  event  the  CEM  restarts  send ing  to  the  customer a  report  about  home and  app l i ances  
consumption  before  the  event;  the  user can  even tua l l y choose  to  do  someth ing  to  reduce  the  l oads.  

Complete  description  

Before  the  power l oss  measurable  l oads  rou ti nel y send  consumption  data  to  the  CEMS.  Al so  SmartI n fo  rou ti nel y 
sends  g l obal  consumption  and  a l erts .  The  Customer Energy Management  System  i f has  UPS  capabi l i t i es  
swi tches  to  UPS  and  sends  an  SMS  to  the  customer.  

I f UPS  capabi l i ty i s  not  avai l ab l e  or fa i l ,  power l oss  detection  cou ld  be  performed  by an  external  server,  e . g .  
after ½ hour of gateway i nacti vi ty.  

At  the  end  of the  power l oss  event  ,  the  customer has  to  be  i n formed  about  the  type  and  cause  of the  power l oss  
and  can  make  appropriate  choi ces  to  avoi d  e . g .  a  new tri p  of the  ci rcu i t  breaker.  The  l oads  restart  fol l owi ng  thei r 
own  procedu res.  Smart  Appl i ances  wi l l  restart  i n  the  same  state  they were  when  b lack ou t  occurred .  The  CEM  
restarts ,  recei ves  from  the  SmartI n fo  the  a l ert  occu rred  before  the  event,  and  calcu late  the  du ration  and  type  of 
the  event  (b l ackout  on  the  g ri d /ci rcu i t  breaker tri p)  and  sends  to  the  customer a  report  con ta i n i ng  a l so  home  and  
appl i ances  consumption  before  power l oss  . The  user can  eventual l y choose  to  do  someth ing  to  reduce  the  
l oads.  

 

I ssues:  Legal  con tracts ,  l egal  regu lations,  constrain ts  and  others  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

HAN  user 
User s tarts  to  fi l l  the  pl an t  
reg i stration  form  i n  the  CEM  GU I  

  

CEMS  CEM  peri od ical l y starts  to  request  
p l an t  production  val ues  to  the  PV 
i nverter 

 Connection  between  CEM  and  
i nverter has  to  be  establ i sh  
before  execu ti ng  th i s  step  

CEMS  CEM  peri od ical l y starts  to  request  
p l an t  production  forecast  to  the  
Forecast Web  Service  

Step  1  (P l an t  
Forecast 
reg i stration )  

 

HAN  user User accesses  to  the  CEM  GU I  to  
mon i tor PV plant  variables  

Step  2  ( I nverter 
data  acqu is i ti on )  
&  3  (Forecast 
data  acqu is i ti on )  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

SmartI n fo  Overl oad  Warn ing  noti fi cati on  

Consumption  
above  
contractual  
power 

Before  the  event  Smart  I n fo  
noti fi es  the  CEM  that  there  i s  
an  overload  warn ing  

 

Referenced  standards  and  /  or s tandard ization  committees  ( i f avai l able)   

Relevant Standard ization  
Commi ttees  

Standards  supporting  the  u se  case   Standard  status  

   

 

Copyright International  Electrotechnical  Commission  



 – 342  – I EC TR 62746-2: 201 5  © I EC  201 5  

General  remarks  

General  remarks  

See  re lated  cl uster document  

 

A.3.26.2  Drawing  or Diagram  of use case  

Diagram  of use case  
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A.3.26.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  I n fo  TBD  The  Smart  Meter uses  the  Smart  I n fo  as  a  commun ication  
bri dge  to  the  user devices  i n  the  home  prem ises.  

The  Smart  I n fo  i s  not  acti ve  d u ri ng  the  power l oss  even t  

At  the  end  of the  event  the  Smart  Meter,  by means  of the  
Smart  I n fo,  provides  to  the  CEMS  the  a l ert  occurred  before  
the  even t.  

I n  case  of b l ack ou t  the  Smart  I n fo  wi l l  not  be  abl e  to  reach  
the  Meter,  hence  i t  shal l  n ot  em i t  any ded icated  message  
toward  the  HAN.  

 

CEM  TBD  The  Customer Energy Management System  sends  an  SMS  to  
the  customer i f i t  has  UPS  capabi l i ti es  otherwise  power l oss  
detection  cou ld  be  performed  by an  external  server,  e . g .  after 
½ hou r of gateway i nacti vi ty.  

At  the  end  of the  event  the  CEMS  wi l l  have  the  poss ibi l i ty to  
cal cu late  the  du rati on  and  and  type  of the  event  (b l ackou t on  
the  g ri d /ci rcu i t  breaker tri p).  

CEMS  cou l d  acti vate  a  SMS  or a  voice  ca l l  a l arm  

 

Smart  Appl i ances  TBD  The  Smart  Appl i ances:  

–  before  the  event  rou ti nel y send  consumption  data  to  the  
CEMS  

–  at  the  end  of the  even t retu rn  to  the  s tatus  they were  
before  the  event.  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

User  The  end  customer who  has  acqu i red  a  smart  device.  The  end  
customer i s  responsib le  for confi gu ri ng  and  setti ng  operation  
mode  of the  CEM,  smart  device.  

 

 

A.3.26.4  Step by step  analysis  of use  case  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  event  Pre-Condi tion  Post-Condi tion  

1  Power l oss  
noti fi cation  and  
anal ys i s  

CEM,  SmartI n fo  Consumption  above  
contractual  power 

Overload  Warn ing  
noti fi cation  

Prem ises  b l ack 
ou t  

 

Scenario  

Scenario  
name:  

Power loss  noti fi cation  and  anal ysis  

Step  
No.  

Event  Name of 
process/ 
acti vi ty 

Description  of 
process/ activi ty 

Service  I n formation  
producer 
(Actor)  

I n formation  
receiver 
(Actor)   

I n forma-
tion   

Exchan -
ged  

1  1  B l ackou t 
noti fi cation  

The  CEM  swi tches  to  
UPS  and  sends  an  
SMS  to  the  customer 

 CEM  User Pre  event  
data  

 2  Smart  
Device  
restart  

CEM  and  smart  device  
restart  fo l l owing  thei r 
own  procedu res.  

 Smart  device  CEM   

 3  Post  event  Smart  I n fo  sends  to  
the  CEM  du rati on  and  
type  of the  even t  

 Smart  I n fo  CEM  Post  event  
data  

 4  Report  
about  the  
even t  

The  CEM  sends  to  the  
user a  report  abou t 
even t type,  home  and  
appl i ances  
consumption  and  a l ert  
before  power l oss  

 CEM  User EventTer
m inated  

 5  Action  
performed  
by user 

The  user can  choose  
to  perform  some 
action  to  reduce  the  
l oads  

 User Smart  device   

 

A.3.26.5  In formation  exchanged  

I n formation  exchanged  

Name of i n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   

Blackou t noti fi cati on  SMS  to  the  customer  

Post  event  data  Duration  and  type  of the  event    

Even t Term inated  Report   
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A.3.27  Special ized  use case (JWG31 03)  H istorical  data visual ization  (external  data  
processing  and  storage)  

A.3.27. 1  General  

Name of use  case  

Use case iden ti fi cation  

ID  Domain(s)/ 
Zone(s)  

Name of u se  case  

JWG31 03  Domain :  
Customer 
Prem ises,  DER 

Zones:  Process,  
F ie l d ,  S tati on  

H istori cal  data  vi ewi ng  (external  data  process ing  &  s torage)  

 

Vers ion  management 

Version  management  

Changes  
/  Version  

Date  Domain  
expert  

Area  of 
experti se  /  
Domain  /  
Role  

Ti tl e/Changes  Approval  
status  
draft,  for 
comments,  
for voting ,  

fi nal  

1 . 0  21 /1 0/201 4    I n i t i a l  Draft   Draft  

0 . 2  1 7/1 2/201 4  Home 
Appl i ances  

Use  Cases  M inor changes  on  
formatti ng  towards  
I EC JWG-UC  

Draft  

 

 

Basic  i n formation  on  use  case  

 

References  

No.  Referen-
ces  type  

Reference  Status  Impact on  
use  case  

Orig inator /  Organ isation  Link  

1  Techn ical  
Report  

Use  Cases  
3 . 0  

Draft  UC i n i ti a l  
vers ion   

Energy@home Association   

 

Relation  to  h igher l evel  use  case  

Cluster  H igher l evel  use  case  

  

 

Maturi ty of u se  case – i n  bus iness  operation ,  real i zed  i n  demonstration  project,  ,  real ised  i n  R&D,  i n  
preparation ,  vis ionary 

 

Priori ti sation   
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Generi c,  reg ional  or national  relation  

 

View – techn ical  /  business  

 

Further keywords   for classi fication  

 

 

Scope and  obj ectives  of use  case  

Scope and  Objecti ves  of use  case  

Scope  Export  h i s tori cal  d ata  from  CEMS  toward  external  (pri vate)  server  

Objecti ve(s)  The  end  user choose  to  set-up  the  up load ing  of own  data  toward  an  i n ternet  server 
for post  process  and  storage.  The  server owner wi l l  provi de  processing  as  ag reed  
wi th  the  end-user ( i . e .  data  aggregati on ,  h i stori cal  consumption  g raphs  etc. ) .   

Related  business  
case(s)  

 

 

Narrati ve  of use  case  

Narrati ve  of use  case  

Short description  

-  

Complete  description  

On  CEMs  the  user wi l l  fi nd  con fi gurabl e  set  up  re l ated  to  “desti nation  server” ,  au then ti cation  mode,  timer/events  
to  tri gger,  data  l i s t  to  be  fl ag  for export.   

Once  the  setup  i s  complete,  when  the  tri gger occurs  the  CEMS  opens  a  secu re  connection  wi th  the  desti nati on  
server and  us ing  the  au then ti cation  establ i shes  the  secured  sess ion ,  du ri ng  whom  CEMS  upl oads  data  ( i . e .  
us i ng  SFTP  protocol ,  CEMS  can  send  an  XML fi l e )   

 

I ssues:  Legal  con tracts ,  l egal  regu lations,  constrain ts  and  others  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

CEMS   I t  col l ects  the  status  noti fi cation  ,  events,  a l arms  sen t from  the  
devices  over the  HAN  

I t  receives  from  the  Remote  GU I  the  request  to  mod i fy the  
status  of the  devices  (e. g .  se lecti on  of a  cycle,  ON/OFF  of the  
device,  s tart/stop  commands)  

I t  sends  the  mod i fi cation  request to  the  devices  over the  HAN   

I t  sends  the  device  status  noti fi cation  to  the  Remote  GU I   

Depend ing  on  the  adopted  techn ical  sol u ti on ,  the  CEMS  can  
act  as  a  s imple  tunnel  between  the  device  and  the  Remote  
GU I  or can  implement  some  type  of pars ing  of the  data  
recei ved .  

I t  can  a l so  parse  and  store,  for a  smal l  amount  of time,  
h i s tori cal  data  ready for export.  

 

Dest.  Server  I t  provides  the  secure  sess ion  wi th  CEMS(s)  and  
col l ect/store/process  data  retri eved  as  agreed  wi th  end -users  
(service  subscri bers).  

 

 

Precond i tions,  assumptions,  post cond i ti on ,  events  

Use case cond i tions  

Actor/System/Infor
mation/Contract  

Triggering  event  Pre-condi tions  Assumption  

User 
The  user parks  the  EV near the  
EVSE  and  fi ts  the  charg ing  
preferences.  

  

 

Referenced  standards  and  /  or s tandard ization  committees  ( i f avai l able)   

Relevant Standard ization  
Commi ttees  

Standards  supporting  the  u se  case   Standard  status  

   

 

General  remarks  

General  remarks  

The  proposal  to  l et  the  CEMS  i n i ti ate  the  secure  sess ion  toward  an  external  server i s  d ue  to  the  fact  that  not  a l l  
end  users  are  able  to  confi gure  “port  forward i ng ”  or “fi rewal l s  ru l es”  on  the i r own  home  connection  
modem/rou ters .  Moreover,  the  ask for “port  open ings”  or the  u se  of au tomatic  provis ion ing  as  upnp  exposes  the  
end  user to  unnecessary securi ty ri sks ,  and  the  consorti um  cou ld  be  considered  “ responsib le”  by the  users  
commun i ty i n  case  of any i n trus ion  detection .  

On  the  con trary,  i f the  CEMS  establ i shes  the  connection  and  data  upload i ng ,  the  on l y responsibi l i ti es  are  end -
user for the  “desti nation  server”  setup  and  the  server owners  for d ata  management/protection .  
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A.3.27.2  Drawing  or Diagram  of use  case  

Diagram  of use case  

 
 

A.3.27.3  Techn ical  detai ls  

Actors:  people,  systems,  appl ications,  databases,  the  power system ,  and  other stakeholders  

Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

Smart  I n fo  TBD  The  Smart  Meter uses  the  Smart  I n fo  as  a  commun ication  
bri dge  to  the  user devices  i n  the  home  prem ises.  

The  Smart  I n fo  i s  not  acti ve  d u ri ng  the  power l oss  even t  

At  the  end  of the  event  the  Smart  Meter,  by means  of the  
Smart  I n fo,  provides  to  the  CEMS  the  a l ert  occurred  before  
the  even t.  

I n  case  of b l ack ou t  the  Smart  I n fo  wi l l  not  be  abl e  to  reach  
the  Meter,  hence  i t  shal l  n ot  em i t  any ded icated  message  
toward  the  HAN .  
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Actors  

Grouping  (Communi ty)  Group  description  

  

Actor name  
see  Actor l i st  

Actor 
type  
see  
Actor 
l i st  

Actor description   
see  Actor l i st  

Further 
i n formation  
speci fic  to  
th is  use  
case  

CEM  TBD  The  Customer Energy Management System  sends  an  SMS  to  
the  customer i f i t  has  UPS  capabi l i ti es  otherwise  power l oss  
detection  cou ld  be  performed  by an  external  server,  e . g .  after 
½ hou r of gateway i nacti vi ty.  

At  the  end  of the  event  the  CEMS  wi l l  have  the  poss ibi l i ty to  
cal cu late  the  du rati on  and  and  type  of the  event  (b l ackou t on  
the  g ri d /ci rcu i t  breaker tri p).  

CEMS  cou l d  acti vate  a  SMS  or a  voice  ca l l  a l arm  

 

Smart  Appl i ances  TBD  The  Smart  Appl i ances:  

–  before  the  event  rou ti nel y send  consumption  data  to  the  
CEMS  

–  at  the  end  of the  even t retu rn  to  the  s tatus  they were  
before  the  event.  

 

User  The  end  customer who  has  acqu i red  a  smart  device.  The  end  
customer i s  responsib le  for confi gu ri ng  and  setti ng  operation  
mode  of the  CEM,  smart  device.  

 

 

A.3.27.4  Step by step  analysis  of use  case  

Scenario  condi tions  

No.  Scenario  name  Primary actor Triggering  event  Pre-Condi tion  Post-Condi tion  

      

      

 

Scenario  

Scenario  
name:  

Power loss  noti fi cation  and  anal ysis  

Step  
No.  

Event  Name of 
Process/ 
Acti vi ty 

Description  of 
Process/ Activi ty 

Service  I n formation  
Producer 
(Actor)  

I n formation  
Receiver 
(Actor)   

I n formati
on   

Exchan -
ged  

        

        

        

 

A.3.27.5  In formation  exchanged  

I n formation  exchanged  

Name of I n formation  
( ID)   

Description  of i n formation  exchanged  Requ i rements  for i n formation  data   
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