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FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commi ss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotech n i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  Th e  object  o f  I EC  i s  to  promote  
i n ternati on al  co-operati on  on  al l  questi ons  con cern i n g  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  an d  i n  add i t i on  to  o ther  acti vi t i es ,  I EC  pu bl i sh es  I n ternat i onal  Stan dards ,  Techn i cal  Speci fi cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n tern ati onal ,  g overn men tal  and  non -
governm en tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternat i onal  Organ i zati on  fo r Standard i zat i on  ( I SO)  i n  accordan ce  wi th  cond i t i ons  determ ined  by  
ag reement  between  th e  two  org an i zati ons .  

2 )  Th e  form al  deci s i on s  or  ag reem en ts  o f  I EC  on  tech n i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternati onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  N ati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  th e  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  th at  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cann ot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  an y 
m i s i n terpretati on  by  any end  u ser.  

4)  I n  order  to  promote  i n ternati onal  u n i form i ty,  I EC  N ati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cat i ons  
transparen tl y  to  the  maximum  exten t  possi bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  An y d i verg ence  
between  an y I EC  Publ i cat i on  and  the  correspond i ng  nati onal  or  reg i on al  publ i cati on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5)  I EC  i tse l f  does  n ot  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  an d ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  an y 
servi ces  carri ed  ou t  by i ndependen t  certi f i cat i on  bod i es .  

6)  Al l  u sers  sh ou ld  ensu re  that  they h ave  the  l atest  ed i t i on  o f  th i s  pu bl i cati on .  

7)  N o  l i abi l i ty  shal l  attach  to  I EC  or  i ts  d i rectors,  employees,  servan ts  or  agen ts  i n cl u d i ng  i nd i vi du al  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  an y person al  i n j u ry,  property  damage  or  
o ther damage  o f  any n atu re  whatsoever,  whether d i rect  or  i n d i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f ,  o r  re l i an ce  upon ,  th i s  I EC  Pu bl i cati on  or  an y o ther I EC  
Pu bl i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  N ormati ve  references  ci ted  i n  th i s  publ i cat i on .  U se  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  th e  poss ibi l i ty  that  some  of  the  e l emen ts  of  th i s  I EC  Publ i cat i on  m ay be  the  su bj ect  o f  
paten t  ri g h ts .  I EC  sh al l  not  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

The  main  task of  I EC  techn ical  commi ttees  i s  to  prepare  I n ternational  Standards.  However,  a  
techn ical  commi ttee  may propose  the  publ ication  of  a  techn ical  report  when  i t  has  co l lected  
data of  a  d i fferen t  ki nd  from  that  wh ich  i s  normal l y  publ i shed  as  an  I n ternational  Standard ,  for 
example  "state  of  the  art" .  

I EC  TR  61 850-90-8,  wh ich  i s  a  techn ical  report,  has  been  prepared  by IEC  techn ical  
commi ttee  57:  Power systems  management  and  associated  i n formation  exchange.  

The  text  o f  th i s  techn ical  report  i s  based  on  the  fo l lowing  documents:  

En qu i ry  d raft  Report  on  vo ti ng  

57/1 603/DTR 57/1 651 /RVC  

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



I EC  TR  61 850-90-8:201 6  © I EC  201 6  – 7  – 

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part  2 .  

A l i s t  o f  al l  parts  i n  the  I EC  61 850  series,  publ i shed  under the  general  t i t l e  Communication 
networks and systems for power utility automation,  can  be  found  on  the  IEC  websi te.  

The  commi ttee  has  decided  that  the  con ten ts  of  th i s  publ i cati on  wi l l  remain  unchanged  un ti l  
the  stabi l i ty  date  i nd icated  on  the  IEC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data 
re lated  to  the  speci fi c  publ ication .  At  th i s  date,  the  publ ication  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ i cation  may be  i ssued  at  a  later  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  
understanding  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour  printer.  
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INTRODUCTION  

Th is  part  o f  I EC  61 850-90,  wh ich  i s  a  techn ical  report,  describes  how cu rren t  s tandard ization  
for  E lectri c  Road  Veh icles  (EV)  and  the  Veh icle- to-Grid  Commun ication  I n terface  can  be  
l i nked  to  I EC  61 850-7-420,  wh ich  deals  wi th  D istribu ted  Energy Resources  (DER) .  Th is  
techn ical  report  provides  necessary background  i n formation  and  proposes  an  object  model  for 
E-Mobi l i ty  i n  order  to  establ i sh  an  EV plugged  i n to  the  power g rid  as  DER accord ing  to  the  
principles  of  I EC  61 850-7-420.  The  basic  i n formation  model ing  i n  I EC  61 850  and  
IEC  61 850-7-420  al ready covers  a  l ot  o f  needs  for  the  E-Mobi l i ty  domain .  M iss ing  parts  can  
be  modeled  as  new log ical  nodes  and  data objects,  wh ich  th i s  techn ical  report  defi nes.  

NOTE  Ed i tori al  Notes  on  th i s  tech n i cal  report  are  summari zed  i n  Ann ex  G .  
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COMMUNICATION NETWORKS AND SYSTEMS  
FOR POWER UTILITY AUTOMATION –  

 
Part  90-8:  Object  model  for E-mobi l i ty 

 
 
 

1  Scope 

Th is  part  of  I EC  61 850-90,  wh ich  i s  a  techn ical  report,  shows  how IEC  61 850-7-420  can  be  
used  to  model  the  essential  parts  of  the  E-Mobi l i ty  s tandards  re lated  to  E lectri c  Veh icles  and  
E lectric  Veh icle  Supply  Equ ipments  ( IEC  621 96,  I EC  61 851 ,  I EC  1 51 1 8)  and  the  Power 
system  ( IEC  61 850-7-420) ,  i n  order to  secure  a  h i gh  l evel  o f  safety and  i n teroperabi l i ty.  

The  namespace  of  th is  document  i s :  

•  “ (TR)  IEC  61 850-90-8:201 5”  

The  name space  " IEC  61 850-90-8"  i s  considered  as  "Transi ti onal "  s ince  the  model  i s  
expected  to  be  i ncluded  i n  the  next  ed i tion  of  I EC  61 850-7-420 1 .  Poten tial  
extensions/mod i fi cations  may happen  i f/when  the  model  i s  g i ven  I n ternational  Standard  status.  
The  most  optimal  backward  compatibi l i ty  wi th  the  ori g inal  con ten t  wi l l  be  stri ved  for  du ring  th i s  
move.  

I n  accordance  wi th  the  status  of  the  I SO 1 51 1 8  series  and  systems  determ ined  i n  
I EC  61 851 -23  and  -24,  th is  techn ical  report  focuses  on  EV charg ing  processes  on ly.  
D ischarg ing  processes  i n  order to  support  g rid  services  are  ou t  o f  scope,  bu t  wi l l  be  adopted  
when  avai lable  i n  fu tu re  versions  of  ISO 1 51 1 8-2  and  IEC  61 851 -1 ,  -23  and  -24.  

2  Normative references 

The  fo l l owing  documents,  i n  whole  or  i n  part,  are  normatively referenced  i n  th i s  document  and  
are  i nd ispensable  for  i ts  appl i cation .  For dated  references,  on ly  the  ed i ti on  ci ted  appl i es.  For 
undated  references,  the  l atest  ed i t ion  of  the  referenced  document  ( i nclud ing  any 
amendments)  appl ies.  

I EC  61 850-7-4:201 0,  Communication networks and systems for power utility automation – 
Part 7-4: Basic communication structure – Compatible logical node classes and data object 
classes  

I EC  61 850-7-420:2009,  Communication networks and systems for power utility automation – 
Part 7-420: Basic communication structure – Distributed energy resources logical nodes  

I EC  61 851 -1 :201 0,  Electric vehicle conductive charging system – Part 1: General 
requirements  

I EC  61 851 -21 -1 : − ,  Electric vehicle conductive charging system – Part 21-1: Electric vehicle 
onboard charger EMC requirements for conductive connection to a.c./d.c.  supply1  

I EC  61 851 -21 -2:− ,  Electric vehicle conductive charging system – Part 21-2: EMC 
requirements for OFF board electric vehicle charging systems1  

___________ 

1   To  be  publ i shed .  
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IEC  61 851 -23:201 4,  Electric vehicle conductive charging system – Part 23: DC electric 
vehicle charging station 

I EC  61 851 -24:201 4,  Electric vehicle conductive charging system – Part 24: Digital 
communication between a d.c.  EV charging station and an electric vehicle for control of d.c.  
charging 

I EC  621 96-1 :201 4,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 1: General requirements  

I EC  621 96-2:201 1 ,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 2: Dimensional compatibility and interchangeability 
requirements for a.c.  pin and contact-tube accessories  

I EC  621 96-3:201 4,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets – Conductive 
charging of electric vehicles – Part 3: Dimensional compatibility and interchangeability 
requirements for d.c.  and a.c./d.c.  pin and contact-tube vehicle couplers  

I SO 1 51 1 8-1 :201 3,  Road vehicles – Vehicle to grid communication interface – Part 1: General 
information and use-case definition 

ISO 1 51 1 8-2:201 4,  Road vehicles – Vehicle-to-grid communication interface – Part 2: Network 
and application protocol requirements 

ISO 1 51 1 8-3:201 5,  Road vehicles – Vehicle-to-grid communication interface communication 
interface – Part 3: Physical and data link layer requirements 

3  Terms,  defin i tions  and  acronyms 

For the  pu rposes  of  th is  document,  the  fo l l owing  terms,  defi n i t i ons  and  acronyms  apply.  

3.1  Terms and  defin i t ions 

3.1 .1   
Balance Responsible  Party 
BRP 
party  that  has  a  con tract  proving  fi nancial  securi ty  and  i den ti fying  balance  responsibi l i ty  wi th  
the  Imbalance  Settlement  Responsible  of  the  Market  Balance  Area en ti t l i ng  the  party  to  
operate  i n  the  market  

Note  1  to  en try:  Th i s  i s  the  on l y  ro l e  al l owi ng  a  party  to  nom i nate  energ y on  a  who l esal e  l eve l .  

Note  2  to  en try:  The  m ean i ng  o f  the  word  "bal ance"  i n  th i s  con text  s i gn i f i es  that  that  the  quan ti ty  con tracted  to  
provi de  or  to  con su me  must  be  equ al  to  the  quan ti ty  real l y  provi ded  or  consu med.  

Note  3  to  en try:  Th i s  i s  equ i val en t  to  "Prog ram  responsi bl e  party"  i n  the  Netherlands,  "Balance  g roup  manager"  i n  
Germany an d  "market  agen t"  i n  Spai n .  

[SOURCE:  ENTSO-E  RM:201 4-01 ]  

3.1 .2   
CHArge de  Move  
CHAdeMO 
Socket,  connector and  charg ing  system  for DC  qu ick charg ing ,  equ ivalen t  to  "move  by 
charge"  
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3.1 .3   
Charg ing  Infrastructure Operator 
CIO 
l egal  en ti ty  that  operates  and  main tains  the  EVSE 

Note  1  to  en try:  I t  i s  no t  obl i g atory  that  there  i s  an  operator  fo r  the  EVSE,  bu t  e .  g .  i n  case  o f  I D  val i dati on  or  
Smart  Charg i ng  wh ere  commun icati on  i s  n eeded ,  the  responsi bl e  en t i ty  regard i ng  the  comm un i cati on  wi l l  be  the  E -
Mobi l i ty  I n frastructu re  Operator.  

Note  2  to  en try:  Th i s  en try  corresponds  to  th e  Charg i ng  Stat i on  Operator  (CSO or  CSI O)  i n  the  upcom i ng  I EC  TS  

6291 3-2-4 2.  

3.1 .4   
Charg ing  Station  
sing le  or  mu l ti ple  EV Supply  Equ ipment(s)  

Note  1  to  en try:  See  al so  EVSE.  

3.1 .5   
Bu i ld ing  Energy Management  System 
BEMS 
providers,  de l i vering  the  systems  wh ich  faci l i tate  management  and  con trol  o f  bu i l d ing  faci l i t i es,  
real i z i ng  energy saving  and  i ncreasing  comfortabi l i ty  of  users  of  bu i l d ings  and  making  fu l l  u se  
of  the  state-of- the-art  I n formation  Technology.  

[SOURCE:  EG3  Del i verable:201 1 ]  

3.1 .6   
Demand  Clearing  House 
DCH  
en ti ty  for  g rid  negotiati on  that  provides  i n formation  on  the  load  of  the  g rid  

Note  1  to  en try:  The  demand  cl eari ng  house  med i ates  between  two  c l eari ng  partners  – a  SECC  and  the  part  o f  
the  power g ri d  con nected  to  th i s  SECC.  Most  l i ke l y  th i s  fu ncti on  wi l l  be  served  by  a  system  operator.  

Note  2  to  en try:  Demand  C l eari ng  H ouse  and  meter  operator  may exchange  i n form ati on  wi th  each  o ther  as  wel l  
as  wi th  o ther  actors .  

EXAMPLE  A DCH  typi cal l y  fu l f i l s  fo l l owi ng  tasks:  

•  Co l l ect  al l  necessary i n formati on  from  al l  parts  o f  th e  power g ri d ,  e . g .  cu rren t  o r  forecasted  l oad  o f  l ocal  trans -
formers,  d i s tri bu t i on  g ri d ,  power substati on ,  tran sm iss i on  g ri d ,  transm i ss i on  su bstati on ,  power  p l an ts  ( i ncl .  re-
newable  energ i es) ,  an d  pred i cted  ch arg i n g  schedu l es  subm i tted  by  EVCCs. A Charg i n g  Stati on  represen ts  a  
s i n g le  o r  mu l t i pl e  EV Suppl y Equ i pm en t(s)  (see  al so  EVSE) .  

•  Consol i date  the  col l ected  g rid  i n formati on  to  a  ―gri d  profi l e‖  and  offer i t  to  SECCs  / EVCCs.  

•  P rovi de  charg i ng  sch edu l e  proposal  fo r  th e  con nected  EV to  the  requesti ng  SECC based  on  the  co l l ected  g ri d  
pro fi l e .  

•  I n form  the  SECC  as  to  the  necess i ty  fo r  an  u pdated  ch arg i ng  schedu l e  i f  the  g ri d  profi l e  has  ch anged .  

•  On  th e  con trary,  the  SECC wi l l  i n form  the  demand  cl eari ng  hou se  i f  the  EV's  charg i n g  schedu l e  has  chang ed .  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .7   
d ig i tal  communication  
d ig i tal l y  encoded  i n formation  exchanged  between  an  EV charg ing  station  and  an  EV,  as  wel l  
as  the  method  by wh ich  i t  i s  exchanged  

Note  1  to  en try:   

•  1 .  CAN  based  u s i ng  a  ded i cated  data  commun icati on  ci rcu i t ;  CAN  protoco l  i s  g i ven  i n  I SO  1 1 898-1 ;  refer  to  
I EC  61 851 -24:201 4,  Ann ex  A  and  Annex  B  for  speci f i c  impl emen tati on  detai l s ;  

___________ 

2  U nder  cons i derat i on .  
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•  2 .  Powerl i ne  Com mun i cati on  (H om epl ug  G reen  PH Y TM)  over  th e  con tro l  p i l o t  l i ne;  re fer  to  I EC  61 851 -24:201 4,  
Annex C  for  speci fi c  implementati on  detai l s .  

3.1 .8   
Distribution  System  Operator 
DSO 
natu ral  or  l egal  person  responsible  for  operati ng ,  ensuring  the  main tenance  of  and ,  i f  
necessary,  developing  the  d istribu tion  system  i n  a  g i ven  area and ,  where  appl i cable,  i ts  
i n terconnections  wi th  other systems  and  for  ensu ring  the  long - term  abi l i ty  o f  the  system  to  
meet  reasonable  demands  for the  d i stribu tion  of  e lectrici ty,  accord ing  to  Arti cle  2 . 6  of  the  
D i recti ve  

Note  1  to  en try:  Moreover,  the  DSO i s  responsi bl e  for  reg i onal  g ri d  access  and  g ri d  s tabi l i ty,  i n teg rati on  o f  
ren ewables  at  th e  d i stri bu t i on  l evel  and  reg i onal  l oad  bal anci ng .  

[SOURCE:  EG3  Del i verable:201 1 ]  

3.1 .9   
E-Mobi l i ty Clearing  House 
en ti ty  med iati ng  between  two  clearing  partners  to  provide  val i dati on  services  for roaming  
regard ing  con tracts  of  d i fferen t  E-Mobi l i ty  Service  Providers  

Note  1  to  en try:  The  E -Mobi l i ty  c l eari n g  h ouse 's  pu rpose  i s  to :  

•  co l l ect  al l  necessary con tract  i n formati on  l i ke  Con tract  I D ,  E -M obi l i ty  Servi ce  Provi der  (EMSP) ,  commun icati on  
path  to  E -M obi l i ty  Servi ce  Provi der,  roam i ng  fees,  beg i n -  and  end -date  o f  con tract,  e tc.  

•  provi de  SECC wi th  con fi rmati on  that  an  E -Mobi l i ty  Servi ce  Provi der  (EMSP)  wi l l  pay for  a  g i ven  Con tract  I D  
(au then ti cati on  o f  val i d  con tract)  and  transfer  a  correspond i ng  Servi ce  Detai l  Record  (SDR)  after  each  
ch arg i n g  sess ion  to  the  correspon d i ng  E -Mobi l i ty  Servi ce  Provi der  (EMSP) .  

Note  2  to  en try:  E -Mobi l i ty  C l eari n g  H ouse,  E -Mobi l i ty  Servi ce  Provi der (EM SP)  and  Meter  Operator  (MO)  may 
exchange  i n formati on  wi th  each  other as  wel l  as  other  actors .  

3.1 .1 0   
E-Mobi l i ty Customer 
l egal  en ti ty  being  associated  to  an  E-Mobi l i ty  Service  Provider 

Note  1  to  en try:  The  E -Mobi l i ty  Cu stomer may be  bound  to  an  E -Mobi l i ty  Servi ce  Provi der by  the  l egal  mean s  o f  a  
con tract.  

3.1 .1 1   
E-Mobi l i ty In frastructure  Producer 
l egal  en ti ty  that  manu factures  E-Mobi l i ty  i n frastructu re  componen ts  (e.  g .  EVSEs)  

3.1 .1 2   
E-Mobi l i ty In frastructure Owner 
l egal  en ti ty  that  owns  E-Mobi l i ty  i n frastructu re  (e. g .  EVSEs)  

3.1 . 1 3   
E-Mobi l i ty Service  Provider 
EMSP 
l egal  en ti ty  that  provides  services  to  the  E lectric  Veh icle  User (EVU)  re lated  to  the  operation  
of  an  EV 

Note  1  to  en try:  Th i s  defi n i t i on  i s  al so  consi dered  i n  the  u pcom i ng  I EC  TS  6291 3-4 3.  

___________ 

3  U nder  cons i derat i on .  
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3.1 .1 4   
Electric  Energy Meter 
EEM 
equ ipment  to  measure  e lectri cal  energy by i n tegrating  power wi th  respect  to  t ime,  wh ich  
compl ies  wi th  I EC  62052-1 1  and  IEC  62053-21 ,  IEC  62053-52  

Note  1  to  en try:  Some  use  cases  n eed  th e  amoun t  o f  e l ectri c  en ergy measu red  by  the  e l ectri c  energy  meter  and  
commun icated  th roug h  the  SECC to  the  EVCC,  wh i l e  o ther  scenari os  do  not  need  a  separate  e l ectri c  energ y meter.  
The  EV m ay get  th i s  i n formati on  and  u se  i t  accord i ng  to  th e  i n ten ti ons  of  the  OEM.  

Note  2  to  en try:  The  EEM  m ay be  operated  by a  M eteri ng  Operator.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .1 5   
Electric  Veh icle  
EV 
any veh icle  propel led  by an  e lectric  motor d rawing  cu rren t  from  a rechargeable  storage  
battery or  from  other  portable  energy storage  devices  (rechargeable,  us ing  energy from  a  
source  off  the  veh icle  such  as  a  residen tial  or  publ ic  e lectric  service) ,  wh ich  i s  manu factured  
primari l y  for  use  on  publ ic  s treets,  roads  or  h i ghways  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 . 1 6   
Electric  Veh icle  Communication  Control ler 
EVCC 
embedded  system,  wi th in  the  veh icle,  that  implements  the  commun ication  between  the  veh icle  
and  the  SECC i n  order to  support  speci fi c  functions  

Note  1  to  en try:  Such  speci f i c  functi on  cou l d  be  e . g .  con tro l l i n g  i n -  and  ou tpu t  channel s ,  encrypti on ,  or  data 
transfer  between  veh i cl e  and  SECC.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .1 7   
Electric  Veh icle  Manufacturer 
OEM 
l egal  en ti ty  responsible  for  al l  the  technolog ies  i ns ide  the  EV also  i n  re lati on  to  the  data 
commun ication  

Note  1  to  en try:  Th i s  i s  common l y  kn own  as  OEM  (Ori g i nal  Equ ipment  M anu factu rer) .  

3.1 .1 8   
Electric  Veh icle  Supply Equ ipment  
EVSE 
conductors,  i nclud ing  the  phase(s) ,  neu tral  and  protective  earth  conductors,  the  EV couplers,  
attached  plugs,  and  al l  o ther accessories,  devices,  power ou tlets  or  apparatuses  i nstal led  
speci fi cal l y  for  the  pu rpose  of  del i vering  energy from  the  prem ises  wi ri ng  to  the  EV and  
al l owing  commun icati on  between  them  as  necessary 

Note  1  to  en try:  For  the  pu rposes  o f  th i s  document,  i t  i s  assum ed  that  an  EVSE  may host  mu l t i pl e  ou t l ets  each  
be i ng  managed  accord i ng  to  I EC  61 851 -1  Ann ex  A.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .1 9   
Electric  Veh icle  User 
EVU  
person  or  l egal  en ti ty  us ing  the  veh icle  and  provid ing  i n formation  abou t  d ri ving  needs  and  
consequen tly  i n fl uences  charg ing  patterns  
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Note  1  to  en try:  D ri vi ng  needs  such  as  range  an d  t i me  o f  avai l abi l i ty  are  necessary to  ach ieve  the  most  
appropri ate  charg i n g  scenari o .  

Note  2  to  en try:  Th ere  shal l  be  a  re l ati onsh ip/associ at i on  between  the  EVU  an d  the  E -Mobi l i ty  Customer (EC) .  
H owever,  the  exact  natu re  of  th i s  re l at i onsh i p/associati on  depends  on  the  underl yi ng  bu si n ess  model s  and  use  
cases.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .20   
Electrici ty Provider 
EP 
body of  secondary actor to  provide  electrici ty  

3.1 .21   
Energy Market  
commod i ty  markets  that  deal  speci fi cal l y  wi th  the  trade  and  supply  of  energy (purchase  and  
sale  of  energy products)  

Note  1  to  en try:  Energy market  may refer  to  an  e l ectri ci ty  market,  bu t  can  al so  refer  to  o ther  sou rces  o f  en erg y.  

Note  2  to  en try:  I t  typ i cal l y  descri bes  a  who lesal e  market  fo r  energy  producers  and  energ y re tai l ers .  Other  
part i ci pan ts  i n  the  who l esal e  energ y market  i ncl ude  f i nanci al  i n termed i ari es,  energy traders  and  l arge  consumers.  

3.1 .22   
energy Suppl ier 
retai ler 
enti ty  that  o ffers  con tracts  for  supply  of  energy to  a  consumer ( the  supply  con tract)  

Note  1  to  en try:  Wi th i n  th i s  ro l e  the  energy Su ppl i er  wi l l  i n i t i ate  DSM  acti vi t i es .  

Note  2  to  en try:  I n  some  coun tri es  referred  to  as  Retai l er.  

3.1 .23   
H igh  Level  Communication  
HLC 
bid i recti onal  d i g i tal  commun ication  us ing  protocol  and  messages  speci fi ed  i n  ISO 1 51 1 8-2  
and  physical  and  data l i nk l ayer speci fi ed  i n  I SO 1 51 1 8-3  

Note  1  to  en try:  H i gh - l evel  commun i cati on  i n  I SO  1 51 1 8  i s  compl i an t  to  the  term  d i g i tal  commu n icati on  i n  SAE  
J 1 772/2836/2847/2931 .  

[SOURCE: ISO 1 51 1 8-1 :201 3]  

3.1 .24   
Meter Operator 
MO 
party responsible  for  i nstal l i ng ,  main tain ing ,  testi ng ,  certi fying  and  decommission ing  physical  
meters  

[SOURCE:  ENTSO-E  RM:201 4-01 ]  

3.1 .25   
Power Outlet  
part  of  a  pl ug  and  socket-ou tlet  i n tended  to  be  i nstal led  wi th  the  fi xed  wi ri ng  

Note  1  to  en try:  Al l  power ou t l e ts  shal l  have  the  pi l o t  fu ncti on .  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  
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3.1 .26   
Primary Actor 
PA 
role  i nvolved  d i rectl y  i n  the  charg ing  process  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .27  
Secondary Actor 
SA 
role  i nvolved  i nd i rectl y  i n  the  charg ing  process  

Note  1  to  en try:  Secondary actors  may exch ange  i n formati on  between  each  o th er.  

Note  2  to  en try:  Secondary actors  cou l d  al so  be  a  s i ng le  en t i ty.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .28   
Service Detai l  Record  
SDR 
data package  of  a  charge  or  service  re lated  session  wi th  al l  necessary i n formation  that  an  E-
Mobi l i ty  Service  Provider needs  for  bi l l i ng  or  for  i n form ing  the  customer abou t  the  session  

Note  1  to  en try:  Some  data  may be  sen t  from  EVSE.  Some  data  o ri g i n al l y  be  own ed  by  E -Mobi l i ty  C leari ng  H ouse.  
Some  data  may be  created  at  E -Mobi l i ty  C l eari ng  H ouse.  Some  record  to  be  sen t  to  E -Mobi l i ty  Servi ce  Provi der for  
b i l l i ng  or  i n form in g  thei r  customers .  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .29   
Supply Equipment  Communication  Control ler  
SECC 
en ti ty  wh ich  implements  the  commun ication  to  one  or mu l ti ple  EVCCs  accord ing  to  
ISO 1 51 1 8-2  and  wh ich  may be  able  to  i n teract  wi th  secondary actors  

Note  1  to  en try:  Fu rth er  detai l s  regard i ng  poss ibl e  arch i tectu res  are  g i ven  i n  Annex  A.  

Note  2  to  en try:  Functi on s  o f  a  su ppl y  equ ipmen t  commun icati on  con tro l l er  cou l d  be  con tro l l i n g  i n -  and  ou tpu t  
ch anne ls ,  encrypti on  o f  data,  o r  data  transfer between  veh i cl e  and  SECC.  

[SOURCE:  ISO 1 51 1 8-1 :201 3]  

3.1 .30   
System  Operator 
SO 
party  that  i s  responsible  for  a  s table  power system  operation  ( i nclud ing  the  organ isation  of  
physical  balance)  th rough  a  transmission  g rid  i n  a  geograph ical  area 

Note  1  to  en try:  The  System  Operator  wi l l  al so  determ ine  an d  be  respon sibl e  for  cross  border  capaci ty  an d  
exch ang es.  I f  necessary he  may reduce  al l ocated  capaci ty  to  ensu re  operati onal  s tabi l i ty.  

Note  2  to  en try:  Transm iss i on  as  men ti oned  above  means  " the  transport  o f  e l ectri c i ty  on  th e  extra  h i gh  o r h i gh  
vo l tage  network wi th  a  vi ew to  i ts  de l i very to  f i nal  customers  o r to  d i s tri bu tors .  Operati on  o f  transm iss i on  i ncl udes  
as  we l l  th e  tasks  o f  system  operati on  concern i ng  i ts  managem en t  o f  energy f l ows,  re l i abi l i ty  o f  the  system  and  
avai l abi l i ty  o f  a l l  n ecessary system  servi ces. "  (Defi n i t i on  taken  from  the  ENTSO-E  RGCE  Operati on  handbook 
G l ossary) .  

Note  3  to  en try:  Add i t i on al  obl i g ati ons  may be  i mposed  th rou gh  l ocal  market  ru l es.  

[SOURCE:  ENTSO-E  RM:201 4-01 ]  
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3.2  Acronyms 

AC Al ternating  Cu rren t  

BEMS Bu i ld ing  Energy Management  System  

BRP Balance  Responsible  Party  

CIO Charg ing  I n frastructu re  Operator 

CP  Con tro l  P i lot  

DC  D i rect  Curren t  

DCH  Demand  Cleari ng  House  

DSM  Demand  Side  Management 

DSO D istribu tion  System  Operator 

EEM  Electric  Energy Meter 

E IM  External  I den ti fi cation  Means  

EMSP E-Mobi l i ty  Service  Provider 

EV E lectric  Veh icle  

EVCC E lectric  Veh icle  Commun ication  Contro l ler  

EVSE E lectri c  Veh icle  Supply  Equ ipment 

EVU  E lectri c  Veh icle  User 

HLC H igh  Level  Commun icati on  

MO Meter Operator 

OEM  Orig i nal  Equ ipment  Manu factu rer 

PA Primary Actor 

PCC Poin t  of  Common  Coupl i ng  

PnC Plug  &  Charge  

PWM  Pu lse  Modu lated  Signal  

RFID  Radio  Frequency I den ti fi cation  

SA Secondary Actor 

SDR Service  Detai l  Record  

SOC State  of  Charge  

SECC Supply  Equ ipment Commun ication  Con tro l ler 

TR  Techn ical  Report  

VAS Value-Added  Services  

3.3  Abbreviated  terms 

Clause  4  of  I EC  61 850-7-4:201 0  defi nes  abbreviated  terms  for  bu i l d i ng  concatenated  data 
object  names.  Add i ti onal  abbreviated  terms  are:  

Term  Description  Term  Description  

Cab Cable  Cha Charg ing  

Comm  Commun icati on  

Conn  Connection  DC D i rect  Curren t  

D ig  D ig i tal  E  Earth  

EV E lectrical  Veh icle  EVSE EV Supply  Equ ipment 

I d  ID  / I den ti fi cation  P lg  P lug  

Soc State  of  charge  Sys  System  
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4 Document  in tegration  and  structure 

The  main  i dea of  th is  techn ical  report  i s  to  i n tegrate  plugged- in  E lectric  Veh icles  as  a  speci fi c  
form  of  D istribu ted  Energy Resource  accord ing  to  the  parad igms  defined  i n  I EC  61 850.  The  
approach  i s  based  upon  establ i sh ing  a  l og ical  node  model  for EVs  as  part  o f  I EC  61 850-7-420.  
Fi gu re  1  provides  an  overview on  how IEC  61 850-7-420  i s  i n tegrated  i n to  the  series  of  
standards  defined  i n  I EC  61 850.  

 

Figure  1  – Overal l  structure  of  IEC 61 850  parts  

IEC  61 850-7-420  i s  cal led  Commun ication  networks  and  systems  for  power u ti l i ty  au tomation  
– Basic commun ication  structure  – D istribu ted  energy resources  l og ical  nodes  
[IEC  61 850-7-420]  and  defines  the  I EC  61 850  i n formation  models  for the  i n formation  
exchange  between  d istribu ted  energy resources  (DER) ,  e . g .  i nclud ing  d i stribu ted  generati ng  
un i ts  and  storage  devices,  i nclud ing  reciprocati ng  eng ines,  fuel  cel l s ,  m icro  tu rbines,  PV,  
combined  heat  and  power un i ts  and  energy storage.  I EC  61 850-7-420  uses  existi ng  Log ical  
Nodes  of  I EC  61 850-7-4  as  far  as  possible  and  defines  new DER speci fi c  Log ical  Nodes  when  
necessary.  

Th is  techn ical  report  i s  s tructu red  as  shown  i n  Fi gu re  2 .  The  main  part  o f  th is  document 
i ncludes  a  common  i n formation  model  for  AC  and  DC-based  charg ing  of  EVs  accord ing  to  the  
IEC  61 850-7-420  parad igms.  The  Annexes  then  provide  special i zations  of  th is  common  
i n formation  model  and  concrete  mappings  to  various  real i zations  of  AC  or DC-based  charg ing  
approaches  for  EVs.  Th is  structu re  was  chosen  to  cope  wi th  al ready existi ng  charg ing  
approaches  as  wel l  as  to  cope  wi th  fu tu re  extensions  (e. g .  wi re less  power transfer  (WPT) ) .  

NOTE  Th e  DC  charg i ng  system  referred  to  as  ‘ System  B’  i s  on l y  part i al l y  model l ed  i n  th i s  techn i cal  report .  

IEC  
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Figure  2  – Overview on  document  structure 

5  The l ink between  the power g rid  and  electric  veh icles 

5.1  General  

I t  i s  importan t  to  have  a  l i nk between  the  power g rid  and  the  e lectri c  veh icles  because:  

•  The  most  importan t  success  cri teria  for the  EV wi l l  be  the  capabi l i ty to  charge  when  
needed ,  wh ich  cou ld  con fl i ct  wi th  the  cu rren t  power g rid  ( low vol tage  d istribu ti on  g rid )  at  
peak hours.  A l i nk between  the  EV and  the  power g rid  operator cou ld  make  the  d i fference.  

•  Us ing  e lectri ci ty  i nstead  of  fossi l  fuel  wi l l  l ower the  transportation  cost  for  the  users  
especial l y  i f  the  charge  can  be  schedu led  to  ‘ l ow price  periods’ ,  wh ich  requ i res  a  l i nk 
between  the  EV user,  the  EV and  the  energy market.  

•  Many stud ies  and  reports  have  shown  that  the  transport  sector i s  one  of  the  major p layers  
for  CO2  em issions  and  EV cou ld  be  the  solu tion  to  th is  problem  g i ven  that  renewable  
energy can  be  used  for  charg ing .  A l i nk between  the  power g rid  (D istribu ted  Energy 
Resources  l i ke  Wind  and  Solar)  and  the  EV are  needed  i f  th i s  shou ld  be  the  case.  

•  EVs  cou ld  act  as  energy storage  for  vo lati l e  energy generators  such  as  wind  power plan ts  
or  PV plan ts.  Th is  stored  energy can  then  be  fed  i n  the  g rid  i n  t imes  when  more  energy i s  
requested  on  the  energy market  than  curren tly  generated ,  g i ven  that  the  EV user i s  paid  
the  amoun t  of  money he  demands.  A l i nk between  the  EV user,  the  EV and  the  energy 
market  i s  requ i red .  

•  EVs  cou ld  provide  reactive  power to  support  vo l tage  stabi l i ty.  Th is  requ i res  a  l i nk between  
the  EV user,  the  EV and  the  energy market.  

A l i nk or  ‘ i n formation  exchange’  between  the  power g rid  operators,  the  e lectric  veh icle  and  the  
user,  i s  an  essential  part  o f  the  fu tu re  i n frastructu re  for  E-Mobi l i ty.  I n ternational  
s tandard izati on  i s  needed  for  harmon ization  between  the  d i fferen t  actors  i nvolved .  

The  cri teria  shown  above  requ i re  accessible  and  connected  charg ing  i n frastructu res  i n  terms  
of  i n formation  exchange.  Fu rthermore  the  cri teria  show analog ies  to  other forms  of  DERs  l i ke  
battery storage  systems.  Hence  the  approach  of  th i s  techn ical  report  i s  to  provide  an  
i n formation  model  for  charg ing  i n frastructu res  wh ich  i s  consisten t  wi th  the  IEC  61 850-7-420  

IEC  
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parad igms.  Th is  s impl i fi es  i n tegrati ng  E-Mobi l i ty  wi th  other forms  of  DERs  i n  the  l ong  term.  
Fi gu re  3  shows  a  general  h ierarch ical  s tructu re  of  the  i n formation  model  o f  I EC  61 850.  

 

Figure  3  – Conceptual  organization  of  Log ical  Devices 
 and  Log ical  Nodes  of  DER systems 

NOTE  Wh i l e  E -Mobi l i ty  can  be  u sed  for  Dem and  S i de  Managemen t  (DSM) ,  th i s  i s  not  i n  the  scope  o f  th i s  
techn ical  report.  

5.2  E-Mobi l i ty actors  and  thei r  roles 

The  E-Mobi l i ty  domain  i nvolves  a  mu l t i tude  of  new stakeholders  for charg ing  EVs.  The  
d iagram  in  Fi gu re  4  provides  an  overview of  the  generic  role  model  for  actors  i nvolved  on  both  
the  EV s ide  (g reen  e lements)  and  the  power system  (blue  e lements) .  

IEC  
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NOTE  Th e  d i ag ram  may not  be  exhausti ve  wi th  respect  to  real -worl d  actors .  

Figure  4  – Generic  role  model  of  relevant  actors  for  smart  charg ing  EVs  [CEN  BT N987]  

Each  of  the  actors  i nvolved  has  a  speci fi c  ro le  i n  the  con text  of  th is  techn ical  report.  I n  a  real -
l i fe  scenario  more  actors  cou ld  be  combined  i n to  one  legal  en ti ty.  For  example,  the  Charg ing  
I n frastructu re  Operator  and  the  E-Mobi l i ty  Service  Provider  cou ld  be  the  same  legal  en ti ty.  

The  role  model  considers  both  publ i c  and  pri vate  charg ing  scenarios.  I n  the  publ ic  scenario  
more  service  providers  cou ld  share  a  charg ing  spot  operated  by a  3rd  party.  

Al l  the  actors  are  defi ned  i n  3 . 1 .  

5.3  E-Mobi l i ty use  cases 

5.3.1  General  

The  standards  i n  the  E-Mobi l i ty  domain  main ly  consider the  E lectri c  Veh icle  and  the  Supply  
Equ ipment  for  de l i vering  energy to  the  veh icle.  From  the  overview provided  i n  Subclause  3 . 1  
on ly  ISO 1 51 1 8  refers  to  i n teractions  beyond  the  EV (Electric  Veh icle)  and  EVSE  (E lectri c  
Veh icle  Supply  Equ ipment)  to  Secondary Actors  (e. g .  DSO,  BRP,  MO,  Service  providers  etc. ) .  

The  use  cases  l i s ted  i n  Table  1  are  a  subset  of  the  use  cases  from  [ISO 1 51 1 8-1 :201 3] ,  wh ich  
also  i nclude  i n formation  exchange  wi th  Secondary Actors  that  are  re levant  for  the  proposed  
i n formation  model .  

NOTE  1  System  A does  n ot  u se  I SO 1 51 1 8  commu n i cati on  system .  System  A ach i eves  the  use  case  o f  3 . 2 . 3 .  

NOTE  2  Use  cases  wi th  a  g rey backg round  are  not  i n cl uded  i n  th i s  techn i cal  report  bu t  may be  consi dered  i n  a  
fu tu re  vers i on .  

IEC  
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NOTE  3  Th i s  techn i cal  report  i s  a  s tep  ahead  o f  the  u pcom i ng  I EC  TS  6291 3-2-4 4,  wh i ch  i s  i n tended  to  publ i sh  
i n formati ve  u se  cases  on  th i s  domai n .  Th e  ed i tors  have  tri ed  to  a l i g n  the  con ten ts  o f  both  documen ts  as  m uch  as  
poss ibl e .  At  the  t im e  of  publ i cati on  o f  th i s  techn i cal  report,  the  questi on  remains  open  whether  the  upcom i ng  I EC  
TS  6291 3-2-4  wi l l  provi de  the  l evel  o f  de tai l  requ i red  for m odel l i ng  as  needed  by  th i s  techn i cal  report.  

Table  1  – Overview of  use  cases relevant  to  secondary actors  [ISO 1 51 1 8-1 :201 3]  

ID  Use  case name 

C1  Cert i f i cate  update  

C2  Cert i f i cate  i n stal l ati on  

D2  Au then t i cati on  from  EV wi th  Au th ori sat i on  from  secondary actors  

D4  I den ti f i cati on  at  the  EVSE  wi th  val i dati on  from  th e  secondary actor  

E2  Opti m i sed  charg i ng  wi th  schedu l i ng  from  th e  secondary actor  

E3  Opti m i sed  charg i ng  wi th  schedu l i ng  at  EV 

F4  Reacti ve  power compensati on  

F5  Veh i cl e  to  g ri d  support  

G 1  Val ue-added  servi ces  

G2  Ch arg i ng  detai l s  

 

5.3.2  Identi fication  (ID)  (D2  & D4)  

ISO 1 51 1 8-2  d i fferen tiates  between  two  d i fferen t  types  of  i den ti fi cation :  “External  
I den ti fi cati on  Means  (EIM) ”  and  ”Plug  &  Charge  (PnC) ”  i den ti fi cation  mode.  However,  the  
u ti l i zed  i den ti fi cation  mode  does  not  have  any re levance  to  the  underlying  i n formation  model  
for  the  I EC  61 850  DER system.  I den ti f i cation  i s  performed  before  the  start  o f  the  charg ing  
process  (energy fl ow) .  For  the  scope  of  th i s  techn ical  report  these  use  cases  are  on ly re levant  
for  the  nameplate  i n formation  of  the  LN  defined  i n  th is  techn ical  report.  

5.3.3  Charg ing  status  and  control  (E2  &  E3)  

ISO 1 51 1 8-2  also  defi nes  means  for con tro l  o f  the  charg ing  process.  I t  defi nes  i n  parti cu lar 
the  negotiation  of  a  charge  schedu le  as  wel l  as  renegotiation  of  such  a  schedu le  du ring  the  
charg ing  process  i f  e . g .  supply  s i tuati on  changes.  I n  order to  harmon ize  the  ISO 1 51 1 8-2  
commun ication  i n terface  speci fi cati on  wi th  the  i n formation  model  for  E-Mobi l i ty,  Subclauses  
5. 3 .4  and  5 . 3 .5  i n troduce  the  complete  AC and  DC  charg ing  sequences  accord ing  to  
ISO 1 51 1 8-2  and  provide  a  detai led  mapping  of  message  e lements  accord ing  to  I SO 1 51 1 8-2  
to  the  data objects  being  previously  defined  i n  th is  techn ical  report.  

Table  2  shows  the  se lected  use  cases.  

___________ 

4  U nder consi derati on .  
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Table  2  – Selected  use cases  E2  and  E3  from  [ISO 1 51 1 8-1 :201 3]  

ID  Use  case name Description  

E2  Opti m i sed  ch arg i ng  wi th  
sch edu l i ng  from  the  
secondary actor  

Th i s  u se  case  covers  th e  AC  charg i ng  process  wi th  i n formati on  abou t  
l ocal  i n stal l at i on ,  g ri d  schedu le  an d  sal es  tari f f  tabl e.  Wi th  th i s ,  the  EVSE  
can  dynam i cal l y  react  to  chang es  i n  the  suppl y  chai n  to  reduce  peak 
deman d  or  oversuppl y s i tuati ons .  Add i t i onal l y,  the  beh avi ou r o f  th e  
veh i cl e  wh i l e  charg i ng  becomes  transparen t  to  secon dary actors  i n  order  
to  enhan ce  e l ectri ci ty  suppl y sch edu l i ng .  

The  secondary actor  needs  to  propose  a  ch arg i ng  schedu le  to  the  SECC,  
based  on  actual  i n formati on  abou t  the  l ocal  i ns tal l ati on  (e . g .  power l im i ts ,  
l ocal  power  gen erati on ) ,  g ri d  schedu l e  an d  sal es  tari ff  table.  

I t  i s  n ecessary that  EVCC,  SECC and  secon dary actor  h ave  each  th e  
poss ib i l i ty  to  tri g ger a  re-sch edu l i ng  o f  the  charg i ng  schedu le .  

The  I nvol ved  actors  are:  

•  P ri mary actors:  EV,  EVCC EVSE,  SECC 

•  Secondary actors :  DCH ,  E -Mobi l i ty  Operator  

Scenari o  descri pt i on s:  

•  U S E R i n pu ts  ―Ta rg et  s e t‖  a t  E V  

•  EV  cal cu l ates  the  requ i red  amoun t  of  energy needed  i n  order  to  fu l l y  
charge  (Wh )  the  battery  fo r  the  u ser-provi ded  departu re  t i me.  

•  EVCC  sen ds  the  requ i red  energy amoun t,  departu re  t i me  and  
charg i n g  capabi l i ty  o f  the  EV to  th e  SECC,  wh i ch  m i gh t  fo rward  i t  to  a  
secon dary actor.  

•  A secon d a ry a ctor co l l ects  ―Dem an d  an d  prog n osi s .  (e . g .  Local  
physi cal  l i m i ts  from  EVSE,  l ocal  power generati on ,  g ri d  schedu l e  
from  DCH ,  Sales  tari f f  tabl e  from  EP  or  E -Mobi l i ty  Operator)  

NOTE  Th i s  act i on  m i gh t  be  performed  pri or to  the  ch arg i ng  even t  
and  cou l d  therefore  be  sen t  to  th e  SECC.  

•  A se con d a ry a ctor or th e  S E CC e xe cu tes  ―Level  se l ector to  provi d e  
i npu t  for  charg i ng  schedu le  

•  A se con d a ry a ctor or th e  S E CC cal cu l a tes  ―Ch arg i n g  s ch ed u l e  

•  E VS E  pi cks  u p  th e  cu rren t l i m i tati on  of ―Ch arg i n g  sch ed u l e  
for ―Ch arg i n g  C on trol ‖ .  

•  S E C C s en d s  th e  cu rren t  l i m i tati on  to  ―E VC C.  

•  EV  wi l l  s tart  charg i ng  accord i ng  to  th e  cu rren t  l i m i tati on  
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ID  Use  case name Description  

E3  Opti m i sed  ch arg i ng  wi th  
sch edu l i ng  at  EV 

Th i s  use  case  covers  the  AC  charg i ng  process  wi th  i n formati on  abou t  
l ocal  i n stal l at i on ,  g ri d  schedu le  and  sal es  tari ff  tabl e.  Wi th  th i s  the  EV can  
react  on  changes  i n  th e  supply chai n  to  reduce  peak demand  or  
oversu ppl y  s i tuat i ons.  Add i t i onal l y  th e  behaviou r o f  the  veh i cl e  wh i l e  
ch arg i ng  becomes  transparen t  to  secondary actors  i n  order  to  en han ce  
e l ectri ci ty  suppl y  schedu l i ng .  

The  secondary actor  n eeds  to  propose  a  charg i ng  sch edu le  to  the  SECC,  
based  on  actual  i n formati on  abou t  the  l ocal  i ns tal l ati on  (e . g .  power l im i ts ,  
l ocal  power  gen erati on ) ,  g ri d  schedu l e  an d  sal es  tari ff  table.  

I t  i s  n ecessary that  the  EVCC,  SECC  and  secondary actor  each  have  the  
poss ibi l i ty  to  tri g ger a  re-sch edu l i ng  o f  the  charg i ng  sch edu le .  

The  actors  i n vo l ved  are:  

•  P ri mary actors:  EV,  EVCC EVSE,  SECC.  

•  Secondary actors :  DCH ,  E -Mobi l i ty  Operator.  

Scenari o  descri pt i ons:  

•  USE R i n pu ts  ―Targ et  s et‖  a t  E V.  

•  EV  cal cu l ates  the  requ i red  amoun t  of  en ergy requ i red  for  the  
ch arg i ng  (Wh )  and  the  departu re  t i me  to  meet  the  target.  

•  EVCC  sends  the  cal cu l ated  val u e  an d  the  charg i n g  capabi l i ty  o f  EV 
to  the  SECC,  wh i ch  m i g h t  forward  i t  to  a  secon dary actor.  

•  A secon d ary actor co l l ects  ―D em an d  an d  p rog n osi s .  (e . g .  g ri d  
sch edu l e  from  DCH ,  Sal es  tari ff  tabl e  from  EP  or  E -Mobi l i ty  Operator)  
and  forwards  th i s  i n - form ati on  to  the  SECC.  

NOTE  Th i s  act i on  m i gh t  be  performed  pri or  to  the  charg i ng  even t  
and  cou l d  therefore  been  sen t  to  the  SECC.  

•  Th e  SECC provi des  g ri d  schedu l e ,  sal es  tari ff  tab le  an d  l ocal  
phys i cal  l i m i ts  to  th e  EVCC.  

•  Th e  E V execu te s  ―Le vel  s e l ector to  provi d e  i n pu t  for th e  ch a rg i n g  
sch edu l e .  

•  Th e  E V ca l cu l ates  ―Ch arg i n g  s ch ed u l e  an d  sh a l l  sen d  the  schedu l e  
to  the  SECC for  commi tment.  

E V pi cks  u p  th e  cu rren t  l i m i tati on  of ―Ch arg i n g  S ch ed u l e  for ―Ch a rg i n g  
Con tro l .  

•  EV  wi l l  s tart  charg i ng  accord i ng  to  the  cu rren t  l i m i tat i on  

 

 

5.3.4  Use Case in  System  A for  DC  charg ing  (E2  &  E3)  

For System  A,  an  EVSE(Case1 )  or a  un i t  coord inating  wi th  an  EVSE(Case2)  commun icate  
wi th  the  upstream  equ ipment  i n  power g rid  system  as  shown  i n  Figu re  5.  When  the  power g rid  
system  requ i res  a  peak sh i ft  or  a  demand  response  to  DER,  the  EVSE  stops,  l im i ts  or  
schedu les  power ou tpu t  to  ach ieve  l oad  l evel i ng  and  demand  restrain t  during  power shortages.  

I n  case  a  d i scharg ing  function  i s  added  (see  NOTE) ,  System  A conducts  V2G  (Veh icle  to  Grid )  
i n  order to  keep  the  supply-demand  balance.  

NOTE  I EC  61 851 -23  and  -24  are  cu rren tl y  be i ng  revi sed  to  add  the  requ i remen ts  for  the  d i sch arg i ng  functi on .  
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Figure  5  – Communication  arch i tecture of  System  A 

5.3.5  Common  information  model  for  electric  veh icles  

The  basic  i dea beh ind  th is  techn ical  report  i s  to  describe  one  i n formation  model  i n  terms  of  
I EC  61 850  l og ical  nodes,  reflecting  EVs  plugged  i n to  supply  equ ipments  from  the  poin t  of  
vi ew of  the  power g rid .  

Th is  techn ical  report  does  not  defi ne  how the  exact  implementation  shou ld  be  made.  However,  
i ndependen t of  the  underlying  hardware  arch i tectu re  as  wel l  as  commun ication  technolog ies  / 
protocols  beh ind  the  data exchange,  the  d i fferen t  i n formation  models  shou ld  be  harmon ized .  

From  a  power g rid  poin t  o f  view,  the  operati ons  of  AC  and  DC  charg ing  an  EV are  very s im i lar.  
Techn ical l y,  the  d i fference  i s  i n  the  placement  of  the  charg ing  equ ipment:  on-board for  AC  
charg ing ,  off-board for  DC  charg ing .  Th is  has  an  i n fl uence  on  the  commun ication  
requ i rements  between  the  EV and  the  charge  spot  wh ich  i s  al ready covered  i n  
[ISO 1 51 1 8-2:201 4] .  The  real  d i fference  i s  i n  the  services  provided  to  the  connected  EV i n  
terms  of  charg ing  power.  Typical l y,  ded icated  off-board  DC  charg ing  equ ipments  provide  
h igher charg ing  power rates.  

However,  from  the  g rid ’s  poin t  o f  vi ew an  EV connected  to  an  AC  or DC  charg ing  socket 
basical l y  has  the  same need:  Power i s  d rawn  from  the  g rid  connection  po in t  based  upon  
requ i rements  of  the  connected  EV.  I n  that  respect  i t  provides  the  same  basic  i n formation  
relevan t  for  power g rid  operati ons.  Hence  th i s  techn ical  report  models  AC  and  DC  chargers  
us ing  a  very s im i lar  LN  model  to  that  shown  i n  Figure  6 .  

IEC  
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Figure  6  – IEC 61 850  Log ical  Nodes  overview,  based  on  [IEEE VPPC201 2]  

5.4  Description  of  information  model  

5.4.1  General  

Subclause  5 . 4  i n troduces  al l  relevan t  and  new Data Objects  that  are  re levant  for  the  
IEC  61 850  object  model  o f  e lectric  mobi l i ty.  Implementers  of  the  model  are  advised  to  refer to  
Annex C  for  the  exact  detai l s  o f  the  Log ical  Node  model  for  e lectric  mobi l i ty.  

5.4.2  Plug  present  (PP)  (AC and  DC)  

Accord ing  to  I EC  621 96-2  and  I EC  61 851 -1  a  ded icated  pin  i s  used  i n  the  plug  to  s ignal  i f  the  
plug  and  socket  are  connected .  For  AC  systems,  a  resistor (see  5 . 4.5)  wi l l  al so  s ignal  the  
rated  power for  the  charg ing  cable.  

To  preven t  ‘ hot  unplug ’  and  protecti on  against  theft  o f  the  charg ing  cable,  a  mechan ical  
l ocking  mechan ism  can  be  used  to  l ock and  un lock the  plug  to  the  socket or  maybe  a  
mechan ical  sh ie ld .  

The  tri gger that  wi l l  l ock or  un lock i s  not  defined  i n  any of  the  curren t  s tandards,  bu t  i t  cou ld  
be  the  door l ock/un lock of  the  EV,  an  RFID  card  on  the  EVSE  or some other means.  

Table  3  shows  the  data objects.  

IEC  
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Table  3  – Data  objects  for  plug  present  

Data  object  
name 

Common  
data  cl ass  

Explanation  

PlgStAC 

P l gStDC  

EN S  P l ug  presen t  and  coupl er  l ock s tate  (accord i ng  to  I EC  61 851 -1 )  

Val ue  L i teral  Descri pt i on  

0  na  N ot  appl i cabl e  /  Unknown  

1  d i scon nected  D i sconnected  

2  con nected -
un l ocked  

Conn ected  and  un locked  

3  con nected -
l ocked  

Conn ected  and  l ocked  

4  con nected  Conn ected  and  not  l ocked  
(no  l ocki ng  mechan i sm  avai l abl e)  

 

 

5.4.3  Outlet  charg ing  current  rating  

Th is  i s  a  con fi guration  (e. g .  read-on ly)  value  that  speci fies  the  rated  maximum  charg ing  
cu rren t  per p in  i n  the  EVSE  ou tlet  accord ing  to  design .  The  value  shou ld  never be  exceeded  
when  setti ng  the  al l owed  power to  be  d rawn  from  the  EVSE  ou tlet.  

Table  4  shows  the  data object.  

Table  4  – Data  object  for  charg ing  current  rating  

Data  object  
name 

Common  
data  cl ass  

Explanation  

ChaARtg  I NG  Th e  rated  maximum  AC  charg i n g  cu rren t  o f  the  ou tl et  

 

5.4.4  EVSE charg ing  power rating  

Th is  i s  the  rated  maximum  charg ing  power of  the  EVSE accord ing  to  hardware  design  wh ich  
cannot  be  exceeded.  The  i n formation  i s  typical l y  relevan t  to  operating  a  charg ing  
i n frastructure  wi th  mu l tiple  charg ing  ou tlets  and  accord ing ly  attached  charg ing  cables.  

Table  5  shows  the  data object.  

Table  5  – Data  object  for  charg ing  power rating  

Data  object  
name 

Common  
data  cl ass  

Explanation  

ChaPwrRtg  ASG  Rated  maxi mum  charg i ng  power o f  the  EVSE  

 

5.4.5  Charg ing  cable  rating  

To  preven t  overheating  or  fi re  due  to  overload  of  the  charg ing  cable,  a  resistor  on  the  ‘P lug  
Present’  p i n  wi l l  i nd icate  the  power rati ng  of  the  charg ing  cable.  

Table  6  shows  the  cu rren t  rati ng  and  equ ivalen t  value  of  the  resistor,  Table  7  shows  the  data 
object  provid ing  the  cu rren t  rating  i n formation  for AC  charg ing  and  Table  8  shows  the  data 
object  provid ing  the  curren t  rati ng  i n formation  for  DC  charg ing .  
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Table  6  – Resistor  cod ing  for  veh icle  AC connectors  and  plugs  [IEC 61 851 -1 ]  

 

 

Table  7  – Data  object  for  AC charg ing  cable  rating  

Data  object  
name 

Common  
data  cl ass  

Explanation  

CabRtgAC  EN S  Capabi l i ty  o f  the  EV AC  cable  assembly  (accord i ng  to  I EC  61 851 -1 )  

Val ue  L i teral  Descri pt i on  

0  N A Not  appl i cabl e  /  Un kn own  

1  1 3A 1 3  A  per  phase  

2  20A 20  A  per  phase  

3  32A 32  A  per  phase  

4  63/70A 63  A  (3  ph ase)  or  70  A (1  phase)  
 

 

Table  8  – Data  object  for  DC charg ing  cable  rating  

Data  object  
name 

Common  
data  cl ass  

Explanation  

CabRtgDC  ENS  Capabi l i ty  o f  the  EV DC  cabl e  assembl y  (accord i n g  to  I EC  621 96-1 )  

Val ue  L i teral  Descri pt i on  

0  N A Not  avai l ab le  /  Unkn own  

1  1 3A 1 3  A 

2  1 6-20A 1 6  −  20  A 

3  30-32A 30  −  32  A 

4  60-63A 60  −  63  A 

5  70A 70  A 

6  80A 80  A 

7  1 25A 1 25  A 

8  200A 200  A 

9  250A 250  A 

1 0  400A 400  A 
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5.4.6  Charg ing  infrastructure supply cable  characteristics  

The  charg ing  i n frastructu re  supply  cable  i s  the  feeder cable  that  suppl ies  e lectric  power from  
the  g rid  to  the  EVSE.  I t  i s  therefore  d istinct  to  the  charg ing  cable  connecting  the  EV wi th  the  
EVSE  ou tlet.  

Table  9  shows  some proposed  new data objects  that  al l ow overload ing  of  the  cable.  

Table  9  – Data  objects  al lowing  overload  of  a  cable  

Data  object  
name 

Common  
data  class  

Explanation  

ARtg  ASG  Rated  cu rren t  of  the  cabl e  i n  A 

OvlMaxPct  ASG  Maxi mum  overl oad  o f  the  cable  i n  percen t  

OvlMaxTm  I NG  M axi mum  t i me  al l owed  for  correspond i ng  overl oad  set  as  Tmm  

 

5.4.7  Avai lable  connection  types  

When  an  EV i s  connecting  to  an  EVSE,  the  EV can  receive  i n formation  abou t  the  connection  
types  avai lable  on  the  ou tlet  that  the  EV i s  p lugged  i n  to ,  us ing  the  1 51 1 8-2  Service  D iscovery 
mechan ism.  

NOTE  I EC  61 851 -23  and  -24  system  A does  not  u se  the  servi ce  d i scovery  mech an i sm .  

The  ou tlet  may support  both  AC  and  DC  charg ing .  

Th is  i s  con figu ration  (e . g .  read-on ly)  i n formation  that  depends  on  the  design  of  the  EVSE,  and  
can  therefore  not  be  mod i fied  by a  3

rd
 party.  

Table  1 0  shows  the  data objects  for supported  connection  types.  

Table  1 0  – Data  objects  for  supported  connection  types  of  an  outlet  

Data  object  
name 

Common  
data  cl ass  

Explanation  

ConnTypPhs1  SPG  S i ng l e-Phase  charg i ng  i s  supported  i f  TRUE  

ConnTypPhs2  SPG  Two-Phase  ch arg i ng  i s  su pported  i f  TRUE  

ConnTypPhs3  SPG  Th ree-Phase  ch arg i ng  i s  supported  i f  TRUE  

ConnTypDC  SPG  DC  charg i ng  i s  su pported  i f  TRUE  

 

5.4.8  EV connection  type 

When  an  EV connects  to  an  EVSE,  the  EVSE  provides  i n formation  about  the  connection  types  
that  the  EVSE  supports.  The  EV can  to  te l l  the  EVSE  wh ich  connection  type  i t  wi l l  u se  for  
charg ing .  

The  connection  type  selected  by the  EV can  be  transferred  to  the  EVSE  by the  1 51 1 8-2  
Service  D iscovery mechan ism  and  can  be  read  ou t  by  the  ‘ConnTypSel ’  attribu te.  

NOTE  I EC  61 851 -23  and  -24  system  A does  not  u se  the  servi ce  d i scovery  mech an i sm .  

Table  1 1  shows  the  data object  hold ing  i n formation  abou t  the  connection  type  selected  by the  
EV.  



I EC  TR  61 850-90-8:201 6  © I EC  201 6  – 29  – 

Table  1 1  – Data  object  showing  the  selected  connection  type of  an  EV 

Data  object  
name  

Common  
data  class  

Explanation  

ConnTypSel  EN S  Sel ected  AC  /  DC  connecti on  type  accord i ng  to  I EC  61 851  seri es  

Value  L i teral  Descri pt i on  

0  N ot  avai l able  /  U nknown   

1  S i n g l e  Ph ase  S i ng l e  phase  AC  
charg i ng  

2  Th ree  Phase  Th ree  ph ase  AC  
charg i ng  

3  System  A System  A DC  charg i ng  

4  System  B  System  B  DC  charg i ng  

5  System  C  System  C  DC  charg i ng  
 

 

5.4.9  EV connection  state  (AC)  

Accord ing  to  I EC  61 851 -1  and  SAE  J 1 772,  the  EV can  s ignal  to  the  EVSE  what  state  i t  has  
(e. g .  connected ,  ready to  accept  energy,  ven ti l ation  requ i red) .  

The  s i gnal i ng  i s  done  us ing  a  ded icated  pin  referred  to  as  the  Con tro l  P i l ot  pi n .  The  detai l s  
abou t  th is  s ignal i ng  are  described  i n  Annex A of  I EC  61 851 -1 :201 0  as  shown  i n  Table  1 2.  

Table  1 3  shows  the  data object  model l i ng  of  the  connection  state.  

Table  1 2  – Functions  of  control  pi lot  pin  [ IEC  61 851 -1 ]  
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Table  1 3  – Data  object  showing  the  connection  status  on  an  outlet  

Data  object  
name 

Common  
data  c lass  

Explanation  

ConnSt  ENS  Con necti on  s tate  (no tati on  from  I EC  61 851 -1 )  

Val ue  L i teral  Descri pt i on  

0  N ot  appl i cabl e  /  
U nknown  

 

1  S tate  A No  veh i cl e  connected  

2  S tate  B  Veh i cl e  connected ,  not  ready for  en erg y 
f l ow 

3  S tate  C  Veh i cl e  connected ,  ready for  energ y 
f l ow,  ven ti l at i on  n ot  requ i red  

4  S tate  D  Veh i cl e  connected ,  ready for  energ y 
f l ow,  ven ti l at i on  requ i red  

5  S tate  E  Veh i cl e  connected ,  charge  spot  fau l t  

6  S tate  F  Ch arge  spot  n ot  avai l abl e  for  acti on  
 

 

5.4.1 0  EV connection  state  (DC)  

For System  C  the  same  EV connection  state  appl ies  as  defined  for  AC  i n  5 . 4.9 .  

Table  1 4  defines  status  accord ing  to  I EC  61 851 -23/24 system  A and  Figu re  7  depicts  
transi ti on  between  states  of  an  EV.  

Table  1 4  – DC connection  status  in  IEC 61 851 -23/24  system  A 

Data  object   
name 

Common  data   
c l ass  

Explanation  

ConnStA EN S  Conn ecti on  s tate  for  system  A (n otati on  from  I EC61 851 -23/24  system  A)  

Val ue  Li teral  Descri pt i on  

0  Not  avai l ab le  
/  Unknown  

 

1  DC-A Veh i cl e  u n connected  

2  DC-B1  Veh i cl e  conn ected  and  s tart  request  

3  DC-B2  I n i t i al i sati on  1 :  H an dshaki ng  

4  DC-B3  I n i t i al i sati on  2 :  Veh i cl e  connector  l ock 

I n i t i al i sati on  3 :  I n su l at i on  test  before  charg i ng  

5  DC-C  Energ y transfer  

6  DC-D  Ven ti l ati on  

7  DC-B’ 1  Sh u tdown  1 :  Term i nat i on  of  cu rren t  ou tpu t  

8  DC-B’2  Sh u tdown  2 :  Veri f i cati on  o f  vo l tage  

9  DC-B’3  Sh u tdown  3 :  Conn ector  u n l ock 

Connector  un l ocked  

1 0  DC-B’4  Sh u tdown  4:  Conn ector  u n l ock 

End  of  charge  at  commun ication  l eve l  

1 1  DC-E  N ot  ready 

1 2  DC-F  N ot  ready 
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Figure 7  – State  of  DC charg ing  state  in  IEC  61 851 -23/24 system  A 

5.4.1 1  EVSE PWM signal ing  

The  EVSE  can  use  the  con tro l  p i l ot  (CP)  p in  to  s ignal  the  maximum  al lowed  curren t  to  be  
d rawn  from  the  EVSE.  

A pu lse  modu lated  s i gnal  (PWM)  wi l l  s i gnal  to  the  on -board  charger i n  the  EV the  maximum  
AC curren t  to  be  drawn  or i f  the  PWM  du ty-cycle  i s  5  % (3  % to  7  %)  the  EVSE  s ignals  to  the  
EV that  ‘d ig i tal  commun ication ’  shal l  be  used .  

Table  1 5  shows  how PWM  values  correspond  to  maximum  al lowed  cu rren t  drawn  by the  EV 
and  Table  1 6  shows  the  data object  used  to  model  th i s  i n formation ,  

IEC  
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Table  1 5  – Maximum  current  to  be  drawn  by veh icle  [ IEC 61 851 -1 ]  

 

Table  1 6  – Data  objects  for  handl ing  PWM related  features  on  an  outlet  

Data  object  
name 

Common  
data  c lass  

Explanation  

DigComm  SPG  Enable  d i g i tal  commu n i cati on  wi th  th e  EV (TRUE=enabled )  

ChaAMax I NG  Avai l abl e  AC  cu rren t  (6-80A)  to  s i gnal  to  the  EV when  n ot  u s i n g  d i g i tal  
commun icati on  

 

NOTE  Th e  data  obj ects  i n  Tabl e  1 6  are  on l y  re l evan t  fo r  AC.  

5.4.1 2  EV identi fication  

An  EVCC may provide  EV nameplate  i n formation  to  the  SECC.  

Table  1 7  shows  the  re lated  IEC  61 850  data objects.  

Table  1 7  – Data  object  for  EV nameplate  information  

Data  object  
name  

Common  
data  class  

Explanation  

EVI d  VSG  I n  I SO  1 51 1 8  compl i an t  i mpl emen tati ons ,  the  EVI d  refers  to  the  EVCCI D  
I den ti f i er  as  defi ned  i n  [ I SO 1 51 1 8-2:201 4] .  

EMAI d  VSG  I n  I SO  1 51 1 8-2:201 4  compl i an t  implemen tati on s ,  E -Mobi l i ty  Accoun t  
I den ti f i er  as  defi ned  i n  An nex  H . 1  i n  [ I SO  1 51 1 8-2 :201 4]  

 

N OTE  1  I n  I SO 1 51 1 8-2:201 4  compl i an t  impl emen tati ons,  th e  EVI d  i s  provi ded  by  th e  EV as  part  o f  the  sess i on  
establ i shmen t  between  the  EV an d  EVSE  as  defi ned  i n  [ I SO  1 51 1 8-2:201 4] .  

N OTE  2  Th e  EMAI d  may be  provi ded  by  the  EV th rough  the  pl u g  and  charge  (PnC)  mechan i sm  or  th rou gh  
al ternati ve  extern al  i den ti f i cat i on  means  (E I M )  as  defi ned  i n  [ I SO  1 51 1 8-2:201 4] .  External  i den ti f i cat i on  means  
cover  e . g .  RFI D  card  based  au th en ti cati on  or  au th en ti cati on  th roug h  any o th er  m obi l e  equ ipment  (e . g .  mobi l e  
ph one) .  
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5.4.1 3  EVSE identi fication  

When  the  EVSE  i s  requested  to  i den ti fy i tsel f,  i t  must  provide  the  EVSE  nameplate  
i n formation  as  shown  i n  Table  1 8  – i f  the  requ i red  val i dation  has  been  approved  by the  
operator.  

Table  1 8  – Data  object  for  EVSE nameplate  information
 

Data  object  
name 

Common  
data  class  

Explanation  

EVSEI d  VSG  E l ectri c  Veh i cl e  Suppl y Equ ipm en t  I D  (EVSEI D)  as  defi ned  i n  An nex  H . 2  of  
[ I SO  1 51 1 8-2 :201 4]  

 

5.4.1 4  EV charge parameters 

The  EV charge  parameters  are  provided  th rough  the  d i g i tal  commun ication  i n terface.  They 
i nclude  techn ical  parameters  of  the  EV,  l i ke  maximum  charg ing  cu rren t  and  vo l tage  as  wel l  as  
m in imum  charg ing  curren t.  Optional l y  they also  i nclude  EVU  target  setti ngs  referring  to  the  
amoun t  of  energy to  be  charged  un ti l  a  g i ven  po in t  i n  t ime,  cal led  departu re  t ime.  

The  EV charge  parameters  are  part  of  the  LN  DEEV and  are  defi ned  i n  Table  1 9 .  

Table  1 9  – Data  objects  for  target  setting  and  l imi t  

Data  object  
name 

Common  
data  c lass  

Explanation  

DptTm  TSG  Departu re  t ime  i s  u sed  to  i nd i cate  when  the  veh i cl e  i n tends  to  f i n i sh  the  
charg i ng  process.  A  val ue  o f  zero  (0 )  i nd i cates  that  the  ch arg i ng  process  
shal l  be  f i n i sh ed  as  fast  as  possi bl e .  

EnAmnt  ASG  Amou nt  o f  energy requ i red  by  the  EV  un t i l  the  departu re  t i m e  has  been  
reached  or  the  EV battery's  SOC  i s  at  1 00%.  Th i s  m i gh t  i ncl ude  the  am oun t  
o f  energ y the  EV consu mes  for o th er veh i cl e  featu res  than  so l e l y  charg i ng  
th e  EV Battery.  

VMax ASG  Maxi mum  vo l tag e  supported  by  th e  EV.  Th i s  i s  the  vo l tage  measu red  
between  on e  ph ase  and  n eu tral .  

AMax ASG  Maxi mum  cu rren t  supported  by  th e  EV.  

AM in  ASG  M i n i mum  cu rren t  supported  by  th e  EV.  

 

5.4.1 5  State  of  charge (SOC)  

The  battery's  State  of  Charge  (SOC)  i s  determ ined  by the  EV and  provides  an  estimated  value  
of  the  cu rren t  amoun t  of  energy avai lable  from  the  battery.  The  SOC i s  defined  as  the  
avai lable  capaci ty  i n  a  battery,  expressed  as  a  percentage  of  i ts  rated  capaci ty.  

Table  20  shows  the  data object  used  to  provide  the  SOC.  

NOTE  1  The  SOC can  te l l  the  EVSE  operator  how mu ch  en erg y th e  EV  has  used  s i nce  th e  l ast  con necti on .  Legal  
meteri n g  cou l d  be  done  wi th  a  meter i n s i de  the  EVSE  or  at  the  hom e  i nstal l ati on ,  bu t  for  l oad  bal anci n g  pu rposes,  
i t  cou l d  be  usefu l  to  get  th i s  measu remen t  d i rectl y  from  the  EV.  

NOTE  2  SOC  i s  on l y  avai l able  i n  case  o f  DC  charg i ng , bu t  may be  provi ded  for  AC  charg i ng  th rough  a  propri ety  
val ue  added  servi ce  (VAS) .  
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Table  20  – Data  object  for  showing  SOC from  the  EV 

Data  object  
name 

Common  
data  class  

Explanation  

Soc MV State  o f  charge  o f  the  EV battery.  

 

5.4.1 6  Isolation  Test  Fau l t  

The  i so lation  test  i s  a  key componen t  i n  a  personnel  protection  system  for reducing  the  ri sk of  
e lectri c  shock.  

Table  21  shows  the  data object  that  carri es  i n formation  abou t  the  resu l t  of  an  i so lati on  test.  

Table  21  – Data  object  for  status  of  an  i solation  test  

Data  object  
name 

Common  
data  class  

Explanation  

I soTestFl t  SPS  I so l ati on  test  fau l t .  True  =  i so lat i on  test  execu ted  before  

ch arg i ng  h as  fai l ed  

 

5.4.1 7 Short-circu i t  Test  Fau l t  

The  short  ci rcu i t  test  i s  performed  to  check that  the  electrical  connection  between  the  EV and  
the  EVSE  i s  e lectrical l y  functi onal .  

Table  22  shows  the  data object  that  carries  i n formation  about  the  resu l t  of  a  short-ci rcu i t  test.  

Table  22  – Data  object  for  status  of  a  short-ci rcu i t  test  

Data  object  
name 

Common  
data  class  

Explanation  

ScTestFl t  SPS  Short  c i rcu i t  test  fau l t .  Tru e  =  short  ci rcu i t  test  before  charg i ng  

has  fai l ed .  

 

5.4.1 8 Weld ing  detection  

For safety reasons  the  EVSE  can  detect  and  warn  i f  vol tage  i s  presen t  on  the  charg ing  ou tpu t  
wi th  the  charg ing  power con tactor commanded  open .  

Table  23  shows  the  data object  that  carri es  i n formation  such  as  weld i ng  cond i ti on  detection .  

Table  23  – Data  object  for  status  of  weld ing  test  

Data  object  
name 

Common  
data  class  

Explanation  

WldDet  SPS  Detecti on  of  a  we l d i ng  cond i t i on .  True  =  wel d i ng  cond i t i on  
detected .  

 

5.4.1 9  Loss  of  d ig i tal  communication  

The  EVSE  can  detect  and  noti fy  abou t  l oss  of  d i g i tal  commun ication  between  the  EVSE  and  
the  connected  EVs.  
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Table  24  shows  the  data object  that  carri es  i n formation  abou t  l oss  of  d i g i tal  commun ication .  

Table  24  – Data  object  for  loss  of  d ig i tal  communication  

Data  object  
name 

Common  
data  class  

Explanation  

Di g Comm Los  SPS  Detecti on  of  l oss  o f  d i g i tal  comm un i cati on .  True  =  l oss  o f  
commun icat i on  detected .  

 

5.4.20  Nameplate  in formation  

Table  25  shows  the  data objects  that  carries  nameplate  i n formation .  

Table  25  – Data  objects  for  nameplate  information  

Data  object  
name 

Common  
data  class  

Explanation  

EVNam  DPL EV nameplate  

EVSENam  DPL EVSE  nameplate  

 

5.4.21  Data  model  references 

Table  26  shows  the  data objects  that  can  be  used  to  i den ti fy  the  l og ical  node  i nstances  that  
carries  i n formation  abou t  connections,  connected  EVs  and  charg ing  profi l e  schedu les.  

Table  26  – Data  objects  for  log ical  node references 

Data  object  
name 

Common  
data  class  

Explanation  

ConnACRef  ORG  Reference  to  the  l og i cal  node  i n s tan ce(s)  represen t i ng  AC  charg i ng  
connecti ons  

ConnDCRef  ORG  Reference  to  the  l og i cal  node  i n s tan ce(s)  represen t i ng  DC  charg i ng  
connecti ons  

EVRef  ORG  Reference  to  the  l og i cal  node  i n s tan ce  represen t i n g  a  connected  
EV 

SchdRef  ORG  Reference  to  the  schedu l e  l og i cal  node  i n stance  con tai n i ng  
i n formati on  on  th e  charg i ng  profi l e  o f  an  con nected  EV 

 

5.4.22  Charge schedules  

5.4.22.1  General  

One  of  the  most  importan t  parts  of  ‘Smart  Charg ing ’  when  i t  comes  to  charg ing  of  the  EV 
accord ing  to  the  needs  from  the  d istribu ti on  g rid  and  energy market  i s  the  exchange  of  charge  
schedu les.  

Two  use  cases  have  been  i den ti fi ed  wi th i n  ISO 1 51 1 8-1  for  negotiation  of  a  charge  schedu le  
between  EVs  and  charg ing  i n frastructures  (refer to  5 . 3 ,  use  cases  E2  and  E3) .  I n  order  to  
enable  both  use  cases  a  fou r-way handshake  between  the  EVCC and  SECC i s  speci fied  i n  
I SO 1 51 1 8-2:201 4.  

NOTE  1  The  part  o f  I SO 1 51 1 8-2:201 4  descri b i n g  th e  fou r-way handshake  i s  on l y  normati ve  for  the  
com mun icat i on  between  the  EVCC  and  the  SECC.  An y fu rth er commun i cati on  between  the  SECC  and  o th er 
Secondary Actors  (e . g .  E -Mobi l i ty  I n frastructu re  Operator)  i s  ou t  o f  the  scope  o f  I SO 1 51 1 8-2:201 4.  
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NOTE  2  U nder  consi derati on  when  I EC  61 851 -23/24  system  A i s  u sed .  (SchdSt  =  1 ,  Sch eRef  =  NU LL) .  

For the  pu rpose  of  th is  techn ical  report  an  exemplary scenario  i nclud ing  the  commun ication  
between  the  SECC and  an  E-Mobi l i ty  I n frastructu re  Operator  i s  shown  i n  Figure  8  (see  also  
[ I EEE  VPPC201 1 ] ) .  

1 )  Step:  The  E-Mobi l i ty  I n frastructu re  Operator  provides  a  Local Limit Profile  wh ich  refers  to  
the  maximum  power over t ime  to  be  consumed  from  the  feeder of  one  EVSE  being  
associated  to  the  SECC.  Th is  i n formation  may be  provided  asynchronously to  the  SECC 
(e. g .  on  a  regu lar basis ,  even t  d ri ven  etc. ) .  

2)  Step (normati ve  i n  ISO 1 51 1 8-2:201 4) :  When  the  EV i s  connected  to  the  EVSE  and  the  
PnC  profi le  i s  se lected ,  the  EV provides  i ts  techn ical  charg ing  characteristi cs  (max.  
charg ing  curren t  &  vo l tage  and  m in .  cu rren t)  as  wel l  as  the  target  setti ngs  (amoun t of  
energy to  be  del i vered  before  departu re  time)  of  the  EVU .  

3)  Step  (normati ve  i n  I SO 1 51 1 8-2:201 4) :  The  SECC responds  wi th  a  power schedu le  
defin i ng  the  maximum  power to  be  consumed  over time  from  the  ou tlet  o f  the  EVSE  that  
the  EV i s  connected  to.  

4)  Step  (normati ve  i n  I SO 1 51 1 8-2:201 4) :  Charg ing  profi le  of  the  EV con tain ing  maximum  
power to  be  consumed  by the  EV over t ime.  Th i s  schedu le  shal l  respect  the  l im i ts  of  the  
schedu le  previously received  i n  s tep 3 .  

5)  Step  (normati ve  i n  I SO 1 51 1 8-2:201 4) :  SECC sends  a  con fi rmation  of  the  schedu le  back 
to  the  EVCC.  

6)  Step:  The  SECC sends  the  Local  Reservation  Profi l e  to  the  E-Mobi l i ty  I n frastructu re  
Operator wh ich  corresponds  to  the  maximum  power over time  to  be  consumed  from  the  
PCC of  the  EVSE.  Th is  i n formation  may be  provided  asynchronously to  the  E-Mobi l i ty  
I n frastructure  Operator (e . g .  on  a  regu lar basis ,  even t  d ri ven  etc. )  

NOTE  3  The  I SO 1 51 1 8-2:201 4  fou r-way h andshake  for  charg e  schedu l e  neg oti ati on  appl i es  to  s teps  2  t i l l  5  i n  
F i g u re  8 .  

NOTE  4  I SO 1 51 1 8-2:201 4  al l ows  re-negoti at i on  o f  charge  sch edu l es  du ri ng  the  charg e  process.  

Annex D  provides  detai led  i n formation  on  the  message  exchange  between  the  EVCC,  SECC 
and  CIO.  
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Figure  8  – Exemplary exchange of  charge schedu le  in formation  
 for  an  EVSE wi th  one  outlet,  based  on  [IEEE VPPC201 1 ]  

Subclauses  5 .4. 1 6.2  and  5. 4. 1 6.3  define  the  object  model  re levant  for  the  E-Mobi l i ty  
I n frastructu re  Operator  wh ich  i ncludes  the  Local Limit Profile  (s tep  1  i n  Figure  8)  and  Local 
Reservation Profile  (s tep  6  i n  Figu re  8) .  

5.4.22.2  Local  l imi t  profi le  

The  Local  Lim i t  Profi l e  te l l s  an  EVSE  the  maximum  power over time  to  be  consumed  from  the  
feeder of  the  EVSE.  

When  an  EV connects  to  the  EVSE,  i t  provides  i n formation  on  target  settings  and  e lectrical  
l im i ts  and  expects  i n  retu rn  a  schedu le  that  i n forms  of  the  maximum  power al l owed  to  be  
consumed  from  the  EVSE  ou tlet  that  the  EV i s  connected  to .  

I f  the  EVSE  has  mu l tiple  ou tlets,  i t  shal l  make  su re  that  the  sum  of  the  maximum  power over 
t ime  sen t  to  each  ou tpu t  does  not  exceed  the  maximum  power schedu le  i n  the  provided  Local  
Lim i t  Profi l e .  

Based  on  the  maximum  power schedu le  received ,  the  EV shal l  provide  i n formation  on  the  
maximum  power over time  i t  i s  expecting  to  consume from  the  EVSE  ou tlet.  Th is  schedu le  i s  
requ i red  to  respect  the  l im i ts  of  the  maximum  power schedu le  received  from  the  EVSE.  

The  Local  Lim i t  Profi l e  can  be  changed  at  any t ime  before  or  du ring  the  EV charg ing  process.  
I t  i s  model led  accord ing  to  Table  27.  

IEC  
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Table  27  – Data  objects  for  a  Local  Limi t  Profi le  power schedule 

Data  object  
name  

Common  
data  c lass  

Explanation  

N umEntr I NG  The  num ber  o f  sch edu l e  en tri es  that  are  val i d  ou t  o f  the  i n stan ti ated  ValASG  

Schd I n tv  I NG  The  schedu le  i n terval  du rati on  i n  t i m e  en ti t i es  as  speci f i ed  i n  th e  un i t  

ValASG[1 . . n ]   The  schedu led  anal ogu e  val ues;  one  i ns tance  per  i n terval  

S trTm  TSG  Start  t ime  o f  the  schedu l e  i n  UTC  t ime  

I n tvPer I NG  The  peri od i ci ty  i n terval  du rati on  i n  en ti t i es  as  speci f i ed  i n  C l cI n tvTyp  

C l cI n tvTyp  EN G  I n terval  type  (un i ts )  to  defi ne  the  peri od i ci ty  

SchdReuse  SPG  Wh ether to  reuse  the  schedu le  

 

5.4.22.3  Local  reservation  profi le  

The  Local  Reservation  Profi l e  describes  a  forecast  for  the  maximum  power over t ime  the  
EVSE  i s  expecting  to  d raw from  the  power feeder.  

I f  the  EVSE has  mu l tiple  ou tlets,  the  power schedu le  i n  the  Local  Reservation  Profi l e  i s  the  
sum  of  expected  power schedu les  provided  by al l  the  EVs  connected  to  the  EVSE.  

The  power schedu le  described  i n  the  Local  Reservation  Profi l e  i s  requ i red  to  be  wi th in  the  
boundaries  of  the  maximum  power schedu le  provided  by the  Local  Lim i t  Profi le .  

Table  28  shows  the  data objects  used  to  model  the  profi le .  

Table  28  – Data  objects  for  a  Local  Reservation  Profi le  power schedu le  

Data  object  
name  

Common  
data  c lass  

Explanation  

N umEntr I NG  The  num ber  o f  sch edu l e  en tri es  that  are  val i d  ou t  o f  the  i n stan ti ated  ValASG  

Schd I n tv  I NG  The  schedu le  i n terval  du rati on  i n  t i m e  en ti t i es  as  speci f i ed  i n  th e  un i t  

ValASG[1 . . n ]  ASG  The  schedu led  anal ogu e  val ues;  one  i ns tance  per  i n terval  

S trTm  TSG  Start  t ime  o f  the  schedu l e  i n  UTC  t ime  

I n tvPer I NG  The  peri od i ci ty  i n terval  du rati on  i n  en ti t i es  as  speci f i ed  i n  C l cI n tvTyp  

C l cI n tvTyp  EN G  I n terval  type  (un i ts )  to  defi ne  the  peri od i ci ty  

SchdReuse  SPG  Wh ether to  reuse  the  schedu le  
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Annex A 
( in formative)  

 
Common  information  model  mappings for AC charg ing  

A.1  General  

Th is  annex defi nes  speci fi c  models  for AC  charg ing  options  of  e lectric  veh icles.  

A.2  Speci fic  model  defin i tions  for basic  charg ing  wi th  IEC 61 851 -1  support  – 
Graphical  representation  of  mapping  IEC 61 851 -1  domain  information  

Figure  A. 1  demonstrates  the  mapping  of  I EC  61 851 -1  domain  i n formation  to  the  
IEC  61 850-7-420  i n formation  model  for AC  charg ing .  

 

Figure  A.1  – Mapping  of  IEC  61 851 -1  domain  in formation  
 to  IEC 61 850-7-420  information  model  for  AC charg ing  

A.3  Speci fic  model  defin i tions  for smart  charg ing  wi th  ISO 1 51 1 8  support  – 
Graphical  representation  of  mapping  IEC 61 851 -1  and  ISO 1 51 1 8-2  domain  
information  

Figure  A.2  demonstrates  the  mapping  of  I SO 1 51 1 8-2  and  IEC  61 851 -1  domain  i n formation  to  
the  IEC  61 850-7-420  i n formation  model  for  AC  charg ing .  

IEC  
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Figure  A.2  – Mapping  of  ISO 1 51 1 8-2  and  IEC 61 851 -1  domain   
i n formation  to  IEC 61 850-7-420  information  model  for  AC charg ing  

IEC  
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Annex B  
( in formative)  

 
Common  information  model  mappings for DC charg ing  

B.1  General  

Th is  annex defi nes  speci fi c  models  for DC  charg ing  options  of  e lectri c  veh icles.  

B.2  Speci fic  model  defin i tions  for IEC 61 851 -23/24  system  A – DC charg ing  – 
Graphical  representation  of mapping  IEC 61 851 -23/24  system  A domain  
information  

Figure  B. 1  demonstrates  a  g raph ical  represen tation  of  mapping  IEC  61 851 -23/24  system  A 
domain  i n formation .  
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Figure  B.1  – Mapping  of  IEC 61 851 -23/24  system  A domain  information   
to  IEC 61 850-7-420  in formation  model  for  DC charg ing  

B.3  Speci fic  model  defin i tions  for IEC 61 851 -23/24  system  C – DC charg ing  – 
Graphical  representation  of mapping  IEC 61 851 -23/24  system  C domain  
information  

Figure  B. 2  demonstrates  the  mapping  of  I EC  61 851 -23/24  system  C  ( ISO 1 51 1 8-2  and  
IEC  61 851 -1 )  domain  i n formation  to  the  IEC  61 850-7-420  i n formation  model  for  DC  charg ing .  

IEC  
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Figure  B.2  – Mapping  of  IEC 61 851 -23/24  system  C  ( ISO 1 51 1 8-2  and  IEC 61 851 -1 )  
domain  information  to  IEC 61 850-7-420  in formation  model  for  DC charg ing  

IEC  
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Annex C 
(normative)  

 
61 850 Log ical  Nodes for Electric  Mobi l i ty 

C.1  Overview 

Th is  annex provides  an  overview of  the  l og ical  nodes  referred  to  i n  th is  document.  Subclause  
C.2  shows  the  log ical  nodes  wi th  the  layou t  decided  upon  i n  the  I EC  61 850  series  based  on  
the  UML model i ng ,  wh i le  Subclause  C.3  shows  an  exploded  view of  the  l og ical  nodes  and  
thei r  attribu te  names  as  an  example  on  how to  represen t  data.  

C.2  New and  existing  log ical  nodes 

C.2.1  LN:  E-Mobi l i ty supply equ ipment  Name:  DESE 

Th is  l og ical  node  con tains  i n formation  related  to  mon i toring  and  con tro l l i ng  the  featu res  of  an  
EVSE.  

Table  C. 1  shows  al l  data objects  of  DESE.  
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Table  C.1  – E-Mobi l i ty supply equ ipment  log ical  node 

DESE 

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

Descriptions  

EVSENam  DPL  EVSE  nam eplate  M  /  F  

Nam Pl t  LPL  i n h eri ted  from :  DomainLN  O  /  O  

Status  i n formation  

I soTestFl t  SPS   I so l ati on  test  fau l t  ( i . e .  the  i so lat i on  test  execu ted  
before  charg i ng  has  fai l ed )  

O  /  F  

ScTestFl t  SPS   Short  c i rcu i t  test  fau l t  ( i . e .  short  ci rcu i t  test  before  
ch arg i ng  h as  fai l ed )  

O  /  F  

D i gCommLos  SPS   Detecti on  of  l oss  o f  d i g i tal  com mun i cati on  O  /  F  

WldDet  SPS   Detect i on  of  a  we ld i ng  con d i t i on  O  /  F  

B l k SPS   i n heri ted  from :  Fu ncti on LN  O  /  F  

C l cExp  SPS  T  i nheri ted  from :  S tati s ti csLN  O  /  O  

Beh  ENS  
(Behavi ou rModeKi
nd )  

 i n heri ted  from :  Dom ainLN  M  /  M  

H eal th  ENS  (H eal thKin d )   i n h eri ted  from :  DomainLN  O  /  O  

M i r  SPS   i n heri ted  from :  Dom ainLN  MO(1 )  /  MO(1 )  

Measured  and  metered  values  

ChaV MV  Charg i ng  vo l tag e  Al lOrNonePer
Group(1 )  /  O  

ChaA MV  Charg i ng  cu rren t  Al lOrNonePer
Group(1 )  /  O  

Controls  

ClcStr  SPC  i n heri ted  from :  S tat i s t i csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi
nd )  

 i n heri ted  from :  Dom ainLN  O  /  O  

Setti ngs  

EVSEI d  VSG   E l ectri c  Veh i cl e  Suppl y  Equ ipmen t  I D  (EVSEI D)  as  
def i ned  i n  Annex  H . 2  i n  [ I SO  1 51 1 8-2 :201 4]  

O  /  F  

ChaPwrRtg  ASG   Rated  maxi mum  charg i ng  power o f  the  EVSE  O  /  F  

ChaPwrTg t  ASG   Th e  power val ue  th at  the  EVSE  requ i res  to  g ri d  Al lOrNonePer
Group(1 )  /  F  

ChaPwrLi m  ASG   Th e  power val ue  th at  the  g ri d  l i m i ts  to  the  charger  Al lOrNonePer
Group(1 )  /  F  

Con nTypDC  SPG   True  =  DC  charg i ng  i s  supported  O  /  F  

Con nTypPhs  SPG   True  =  AC  n  (n  =  1 ,  2 ,  3 )  phase  charg i ng  i s  
supported .  

Use  Con nTypPhs1  fo r  one  phase  charg i ng ,  
Con nTypPhs2  for  two  ph ase  charg i ng  and  
Con nTypPhs3  for  th ree  phase  charg i ng .  

Om u l ti  /  F  

Con nACRef  ORG   Reference  to  the  l og i cal  node(s)  represen ti ng  AC  
charg i ng  connecti ons  

Om u l ti  /  F  

Con nDCRef  ORG   Reference  to  the  l og i cal  node(s)  represen ti ng  DC  
charg i ng  connecti ons  

Om u l ti  /  F  

B l kRef  ORG   i nheri ted  from :  Functi onLN  Om u l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

 i n heri ted  from :  S tati s ti csLN  O  /  M  
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DESE 

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

ClcMod  ENG  
(CalcModeKin d)  

 i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  ENG  
(CalcI n tervalKi n d )  

 i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvPer I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

Num SubI n tv  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

C l cRfTyp  ENG  
(CalcI n tervalKi n d )  

 i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cRfPer I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

C l cSrc  ORG   i nheri ted  from :  S tati s ti csLN  F  /  M  

C l cNxtTmms  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nRef  ORG   i nheri ted  from :  DomainLN  Om u l ti  /  Omu l t i  

 

C.2.2  LN:  E-Mobi l i ty AC charg ing  outlet  Name:  DEAO 

C.2.2.1  General  

Th is  l og ical  node  con tains  i n formation  related  to  mon i toring  and  con tro l l i ng  the  featu res  of  an  
EVSE  ou tlet  for  AC  charg ing .  

Table  C. 2  shows  al l  data objects  of  DEAO.  
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Table  C.2  – E-Mobi l i ty AC charg ing  outlet  log ical  node 

DEAO 

Data  obj ect  
n ame  

Common  data c l ass  T  Explanati on  PresCon d  
nds/ds  

Descriptions  

N amPl t  LPL  i n h eri ted  from :  Domain LN  O  /  O  

Status  i n formation  

ConnSt  EN S  
(EVACConn ecti onSta
teKi nd )  

 Connecti on  s tate  (notati on  from  I EC  61 851 -1 )  M  /  F  

P l gStAC EN S  
(EVACPlugStateKi nd )  

 P l u g  presen t  and  coupl er  l ock s tate  (accord i ng  to  
61 851 -1 )  

O  /  F  

CabRtgAC  EN S  
(EVACCableCapabi l i t
yKi nd )  

 Capabi l i ty  of  the  EV cable  assembl y  (accord i ng  to  
61 851 -1 )  

O  /  F  

B l k SPS   i nh eri ted  from :  Fun cti onLN  O  /  F  

C l cExp  SPS  T  i n heri ted  from :  S tati s ti csLN  O  /  O  

Beh  EN S  
(Beh aviou rM odeKi nd )  

 i n h eri ted  from :  Domain LN  M  /  M  

H eal th  EN S  (H eal thKind )   i n h eri ted  from :  Domain LN  O  /  O  

M i r  SPS   i nh eri ted  from :  Domain LN  MO(1 ) /MO(1 )  

Controls  

ClcStr SPC   i nh eri ted  from :  S tati s ti csLN  O  /  O  

Mod  EN C  
(Beh aviou rM odeKi nd )  

 i n h eri ted  from :  Domain LN  O  /  O  

Settings  

ChaARtg  I NG   The  rated  maximum  AC  charg i ng  cu rren t  o f  the  ou tl et  O  /  F  

D i gComm  SPG   En abl e  d i g i tal  commun i cati on  wi th  the  EV O  /  F  

ChaAMax I NG   Avai l able  AC  cu rren t  (6-80A)  to  s i g nal  to  th e  EV when  
n ot  u s i n g  d i g i tal  commun icati on  

O  /  F  

EVRef  ORG   Reference  to  the  l og i cal  node  i n s tance  con tai n i ng  
i n formati on  on  a  con nected  EV 

O  /  F  

B l kRef  ORG   i nh eri ted  from :  Fun cti onLN  Omu l t i  /  F  

C l cM th  EN G  
(CalcM ethodKind )  

 i n h eri ted  from :  S tat i s t i csLN  O  /  M  

C l cM od  EN G  (CalcModeKi nd )   i n h eri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  EN G  
(CalcI n tervalKi nd )  

 i n h eri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvPer I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

N umSubI n tv  I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

C l cRfTyp  EN G  
(CalcI n tervalKi nd )  

 i n h eri ted  from :  S tati s ti csLN  O  /  O  

C l cRfPer I NG   i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cSrc  ORG   i nh eri ted  from :  S tati s ti csLN  F  /  M  

C l cN xtTmms  I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nh eri ted  from :  S tat i s t i csLN  O  /  O  

I nRef  ORG   i nh eri ted  from :  Domain LN  Omu l t i  /  
Omu l t i  
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C.2.2.2  AC Connection  State  (EVACConnectionStateKind  enumeration)  

Th is  enumeration  l i s ts  the  connection  states  of  e lectrical  veh icles  (notation  from  IEC  61 851 -1 ) .  
Used  i n  l og ical  node  DEAO or DEDO for I EC  61 851 -23  and  -24  system  C.  

Table  C. 3  shows  al l  l i terals  of  EVACConnectionStateKind .  

Table  C.3  – Li terals  of  EVACConnectionStateKind  

EVACConnectionStateKind  

enumeration  i tem  value  description  

State  A 1  No  veh i cl e  conn ected  

State  B  2  Veh i cl e  connected ,  not  ready for  energy f l ow 

State  C  3  Veh i cl e  connected ,  ready for  energy f l ow,  ven ti l at i on  n ot  requ i red  

State  D  4  Veh i cl e  connected ,  ready for  energy f l ow,  ven ti l at i on  requ i red  

State  E  5  Veh i cl e  connected ,  ch arge  spot  fau l t  

S tate  F  6  Charge  spot  not  avai l abl e  fo r  act i on  

Not  appl i cabl e  /  U nknown  98   

 

C.2.2.3  EV Plug  Present  and  Coupler Lock State  (EVACPlugStateKind  enumeration)  

Th is  enumeration  l i s ts  the  plug  presen t  and  coupler l ock states  (accord ing  to  I EC  61 851 -1 ) .  
Used  i n  l og ical  node  DEAO.  

Table  C. 4  shows  al l  l i terals  of  EVACPlugStateKind .  

Table  C.4  – Li terals  of  EVACPlugStateKind  

EVACPlugStateKind  

enumeration  i tem  value  description  

Di sconnected  1   

Conn ected  and  un locked  2   

Conn ected  an d  l ocked  3   

Conn ected  4  Connected  bu t  n ot  l ocked  (no  l ocki ng  mechan i sm  avai l abl e )  

Not  appl i cabl e  /  Unkn own  98   

 

C.2.2.4  EV AC Charg ing  Cable  Capabi l i ty (EVACCableCapabi l i tyKind  enumeration)  

Th is  enumeration  l i s ts  the  capabi l i ty  of  the  EV AC  charg ing  cable  assembly (accord ing  to  
I EC  61 851 -1 ) .  Used  i n  l og ical  node  DEAO.  

Table  C. 5  shows  al l  l i terals  of  EVACCableCapabi l i tyKind .  
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Table  C.5  – Li terals  of  EVACCableCapabi l i tyKind  

EVACCableCapabi l i tyKind  

enumeration  i tem  value  description  

1 3A 1  1 3  am ps  per  phase  

20A 2  20  am ps  per  phase  

32A 3  32  am ps  per  phase  

63/70A 4  63  am ps  (3  ph ase)  or  70  amps  (1  ph ase)  

N ot  appl i cabl e  /  Unknown  98   

 

C.2.3  LN:  E-Mobi l i ty DC  charg ing  outlet  Name:  DEDO 

C.2.3.1  General  

Th is  l og ical  node  con tains  i n formation  related  to  mon i toring  and  con tro l l i ng  the  featu res  of  an  
EVSE  ou tlet  for  DC  charg ing .  

Table  C. 6  shows  al l  data objects  of  DEDO.  
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Table  C.6  – E-Mobi l i ty DC charg ing  outlet  log ical  node 

DEDO 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

NamPl t  LPL  i n heri ted  from :  DomainLN  O  /  O  

Status  i n formation  

Con nStA EN S  
(EVDCConnecti on Stat
eAKi nd )  

 Con necti on  s tate  for  system  A connect i on  type  
(n otati on  from  I EC  61 851 -23/24  system  A)  

O  /  F  

Con nStC  EN S  
(EVDCConnecti on Stat
eCKind )  

 Con necti on  s tate  for  system  C  conn ecti on  type  
(n otati on  from  I EC  61 851 -23/24  system  c)  

O  /  F  

CabRtg DC EN S  
(EVDCCableCapabi l i ty
Ki n d )  

 Capabi l i ty  of  the  EV cable  assem bl y  (accord i n g  to  
61 851 -1 )  

O  /  F  

P l gStDC EN S  
(EVDCPlugStateKi nd )  

 P l u g  presen t  and  coupler  l ock s tate  (accord i ng  to  
61 851 -1 )  

O  /  F  

B l k SPS   i nheri ted  from :  Functi on LN  O  /  F  

C l cExp  SPS  T  i nheri ted  from :  S tati s ti csLN  O  /  O  

Beh  EN S  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  Dom ainLN  M  /  M  

H eal th  EN S  (H eal thKind )   i n heri ted  from :  DomainLN  O  /  O  

M i r  SPS   i n heri ted  from :  DomainLN  MO(1 )  /  MO(1 )  

Controls  

ClcStr  SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  EN C  
(Beh avi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

EVRef  ORG   Reference  to  the  l og i cal  node  i n s tance  con tai n i ng  
i n formati on  on  a  connected  EV  

O  /  F  

B l kRef  ORG   i nheri ted  from :  Functi on LN  Omu l ti  /  F  

C l cM th  EN G  
(CalcM ethodKind )  

 i n heri ted  from :  S tati s ti csLN  O  /  M  

C l cMod  EN G  (CalcModeKi nd )   i n heri ted  from :  S tat i s t i csLN  O  /  O  

C l cI n tvTyp  EN G  
(CalcI n tervalKi nd )  

 i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvPer I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

C l cRfTyp  EN G  
(CalcI n tervalKi nd )  

 i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cRfPer I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

C l cSrc ORG   i nheri ted  from :  S tati s ti csLN  F  /  M  

C l cNxtTmms  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nRef  ORG   i nheri ted  from :  Dom ainLN  Omu l ti  /  Om u l t i  
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C.2.3.2  EV DC Connection  State for  IEC 61 851 -23/24  system  A 
(EVDCConnectionStateAKind  enumeration)  

Th is  enumeration  l i s ts  the  connection  states  of  e lectrical  veh icles  for  DC  charg ing  
IEC  61 851 -23/24  system  A.  Used  i n  l og ical  node  DEDO.  

Table  C.7  shows  al l  l i terals  of  EVDCConnectionStateAKind.  

Table  C.7  – Li terals  of  EVDCConnectionStateAKind  

EVDCConnectionStateAKind  

enumeration  i tem  value  description  

DC-A 1  Veh i cl e  u n connected  

DC-B1  2  Veh i cl e  conn ected  and  s tart  request  

DC-B2  3  I n i t i al i sati on  1 :  H an dshaki ng  

DC-B3  4  I n i t i al i sati on  2 :  Veh i cl e  connector  l ock 

I n i t i al i sati on  3 :  I n su l at i on  test  before  ch arg i ng  

DC-C  5  En erg y transfer 

DC-D  6  Ven ti l ati on  

DC-B’ 1  7  Sh u tdown  1 :  Term i nat i on  of  cu rren t  ou tpu t  

DC-B’2  8  Sh u tdown  2 :  Veri f i cat i on  o f  vo l tage  

DC-B’3  9  Sh u tdown  3 :  Conn ector  u n l ock −  Conn ector  u n l ocked  

DC-B’4  1 0  Sh u tdown  4:  Conn ector  u n l ock −  En d  o f  charge  at  commun icati on  l evel  

DC-E  1 1  N ot  ready 

DC-F  1 2  N ot  ready 

N ot  appl i cabl e  /  Unknown  98   

 

C.2.3.3  EV DC Connection  State for  IEC 61 851 -23/24  system  C  
(EVDCConnectionStateCKind  enumeration)  

Th is  enumeration  l i s ts  the  connection  states  of  e lectrical  veh icles  for  DC  charg ing  
IEC  61 851 -23/24  system  C.  Used  i n  l og ical  node  DEDO.  

Table  C. 8  shows  al l  l i terals  of  EVDCConnectionStateCKind .  

Table  C.8  – Li terals  of  EVDCConnectionStateCKind  

EVDCConnectionStateCKind  

enumeration  i tem  value  description  

State  A 1  No  veh i cl e  conn ected  

State  B  2  Veh i cl e  connected ,  not  ready for  energy f l ow 

State  C  3  Veh i cl e  connected ,  ready for  energy f l ow,  ven ti l ati on  n ot  requ i red  

State  D  4  Veh i cl e  connected ,  ready for  energy f l ow,  ven ti l ati on  requ i red  

State  E  5  Veh i cl e  connected ,  ch arge  spot  fau l t  

S tate  F  6  Charge  spot  not  avai l abl e  for  acti on  

N ot  appl i cabl e  /  Unknown  98   
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C.2.3.4  EV DC Charg ing  Cable  Capabi l i ty (EVDCCableCapabi l i tyKind  enumeration)  

Th is  enumeration  l i s ts  the  capabi l i ty  of  the  EV DC charg ing  cable  assembly (accord ing  to  
I EC  61 851 -1 ) .  Used  i n  l og ical  node  DEDO.  

Table  C. 9  shows  al l  l i terals  of  EVDCCableCapabi l i tyKind .  

Table  C.9  – Li terals  of  EVDCCableCapabi l i tyKind  

EVDCCableCapabi l i tyKind  

enumeration  i tem  value  description  

1 3A 1  1 3  A 

1 6-20A 2  1 6  to  20  A 

30-32A 3  30  to  32  A 

60-63A 4  60  to  63  A 

70A 5  70  A 

80A 6  80  A 

1 25A 7  1 25  A 

200A 8  200  A 

250A 9  250  A 

400A 1 0  400  A 

N ot  avai l able  /  U nknown  98   

 

C.2.3.5  EV DC Plug  Present  and  Coupler Lock State  (EVDCPlugStateKind  
enumeration)  

Th is  enumeration  l i s ts  the  plug  presen t  and  coupler l ock states  (accord ing  to  I EC  61 851 -1 ) .  
Used  i n  l og ical  node  DEDO.  

Table  C. 1 0  shows  al l  l i terals  of  EVDCPlugStateKind .  

Table  C.1 0  – Li terals  of  EVDCPlugStateKind  

EVDCPlugStateKind  

enumeration  i tem  value  description  

Di sconnected  1   

Conn ected  and  un locked  2   

Conn ected  and  l ocked  3   

Conn ected  4  Connected  bu t  no t  l ocked  (no  l ocki ng  mechan i sm  avai l able )  

Not  appl i cabl e  /  Unkn own  98   

 

C.2.4  LN:  E-Mobi l i ty Electric  Veh icle  Name:  DEEV 

C.2.4.1  General  

The  E-Mobi l i ty  e lectric  veh icle  l og ical  node  as  shown  i n  Table  C. 1 1  con tains  i n formation  on  an  
EV connected  to  an  EVSE.  I f  DEAO.ConnSt,  DEAO.PlgStAC ( for AC  charg ing )  or  
DEDO.ConnStA,  DEDO.ConnStC,  DEDO. PlgStDC  ( for  DC  charg ing )  i nd icates  that  no  veh icle  
i s  connected ,  the  data i n  DEEV i s  to  be  considered  i nval i d .  

NOTE  Th e  VMax,  AMax and  AM i n  DOs  are  on l y  re l evan t  for  an  EVSE  su pport i ng  AC  ch arg i ng .  
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Table  C.1 1  – E-Mobi l i ty electric  veh icle  log ical  node 

DEEV 

Data  object  
name  

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EVN am  DPL  EV  nameplate  O  /  F  

N amPl t  LPL  i n h eri ted  from :  Domain LN  O  /  O  

Status  i n formation  

ConnTypSel  EN S  
(EVConnect i onCh arg i
n gKind )  

 Se l ected  connecti on  type  accord i n g  to  61 851 -1  M  /  F  

B l k SPS   i nh eri ted  from :  Fun cti onLN  O  /  F  

C l cExp  SPS  T  i n heri ted  from :  S tati s ti csLN  O  /  O  

Beh  EN S  
(Behavi ou rM odeKi nd )  

 i n h eri ted  from :  Domain LN  M  /  M  

H eal th  EN S  (H eal thKind )   i n h eri ted  from :  Domain LN  O  /  O  

M i r  SPS   i nh eri ted  from :  Domain LN  MO(1 )  /  MO(1 )  

Measured  and  metered  values  

Soc M V  S tate  o f  charge  O  /  O  

Controls  

ClcStr SPC   i nheri ted  from:  S tati s ti csLN  O  /  O  

Mod  EN C  
(Beh aviou rModeKind )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

EVI d  VSG   I n  I SO  1 51 1 8  com pl i an t  i mpl emen tati ons ,  the  EVI d  
refers  to  the  EVCCI D  I den ti f i er  as  defi ned  i n  
[ I SO  1 51 1 8-2:201 4]  

O  /  F  

EM AI d  VSG   I n  I SO  1 51 1 8-2:201 4  compl i an t  implementati ons ,  E -
Mobi l i ty  Accoun t  I den ti f i er  as  defi ned  i n  Annex  H . 1  o f  
[ I SO  1 51 1 8-2 :201 4]  

O  /  F  

DptTm  TSG   Departu re  t ime  i s  u sed  to  i n d i cate  wh en  the  veh i cl e  
i n tends  to  f i n i sh  the  ch arg i ng  process.  A  val ue  o f  
zero  (0 )  i n d i cates  that  th e  charg i ng  process  shal l  be  
f i n i shed  as  fast  as  possi bl e .  

O  /  F  

En Amnt  ASG   Am ount  o f  energy requ i red  by the  EV u n t i l  th e  
departu re  t i me  has  been  reached  or  the  EV battery's  
SOC  i s  at  1 00%.  Th i s  m i gh t  i n cl ude  th e  amoun t  o f  
energy th e  EV consumes  for  o th er veh i cl e  featu res  
than  so l e l y  charg i ng  the  EV battery.  

O  /  F  

VM ax ASG   Maxim um  vol tage  supported  by the  EV.  Th i s  i s  the  
vo l tage  m easu red  between  one  phase  an d  neu tral .  

Al lOrN onePerGr
oup(1 )  /  F  

AM ax ASG   Maxim um  cu rren t  per  phase  supported  by  the  EV.  Al lOrN onePerGr
oup(1 )  /  F  

AM in  ASG   M i n i m um  cu rren t  per  phase  supported  by  the  EV.  Al lOrN onePerGr
oup(1 )  /  F  

SchdRef  ORG   Reference  to  the  sch edu l e  l og i cal  node  i n stance  
con tai n i ng  i n formati on  on  the  charg i ng  profi l e  o f  th e  
EV.  

O  /  F  

B l kRef  ORG   i nh eri ted  from :  Fun cti onLN  Omu l ti  /  F  

C l cM th  EN G  
(CalcM ethodKind )  

 i n h eri ted  from :  S tati s ti csLN  O  /  M  

C l cM od  EN G  (CalcModeKind )   i n h eri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  EN G  
(CalcI n tervalKi nd )  

 i n h eri ted  from :  S tati s ti csLN  O  /  O  
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DEEV 

Data  object  
name  

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcI n tvPer I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

N umSubI n tv  I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

C l cRfTyp  EN G  
(CalcI n tervalKi nd )  

 i n h eri ted  from :  S tati s ti csLN  O  /  O  

C l cRfPer I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

C l cSrc  ORG   i nh eri ted  from :  S tati s ti csLN  F  /  M  

C l cN xtTmms  I NG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nh eri ted  from :  S tati s ti csLN  O  /  O  

I nRef  ORG   i nh eri ted  from :  DomainLN  Omu l ti  /  Omu l t i  

 

C.2.4.2  EV Connection  Charg ing  Type (EVConnectionCharg ingKind  enumeration)  

Th is  enumeration  l i s ts  the  connection  charg ing  types  (accord ing  to  I EC  61 851 -1 ) .  Used  i n  
l og ical  node  DEEV.  

Table  C. 1 2  shows  al l  l i terals  of  EVConnectionCharg ingKind .  

Table  C.1 2  – Li terals  of  EVConnectionCharg ingKind  

EVConnectionCharg ingKind  

enumeration  i tem  value  description  

Si ng l e  Phase  1  S i ng l e  phase  AC  ch arg i ng  

Th ree  Phase  2  Th ree  ph ase  AC  charg i ng  

System  A 3  System  A DC  Ch arg i ng  

System  B  4  System  B  DC  Ch arg i ng  

System  C  5  System  C  DC  Ch arg i ng  

Not  appl i cabl e  /  Unkn own  98   

 

C.2.5  LN:  Power cable  Name:  ZCAB 

Th is  l og ical  node  represents  a  power cable.  

Table  C. 1 3  shows  on ly  the  proposed  new DOs  i n  order to  al l ow for  overload ing  the  cable.  

Table  C.1 3  – Add i tions to  power cable  log ical  node 

ZCAB  

Data  object  
name 

Common  data  cl ass  T Explanation  PresCond  
nds/ds  

Setti ngs  

ARtg  ASG   Rated  cu rren t  o f  the  cabl e  i n  A M  /  F  

OvlMaxPct  ASG   Maxim um  overl oad  o f  th e  cable  i n  percen t  Al lOrNonePe
rGrou p(1 )  /  F  

OvlMaxTm  I NG   Maxi mum  t i me  al l owed  for  correspond i ng  overl oad  
set  as  Tmm  

Al lOrN onePe
rGrou p(1 )  /  F  
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NOTE  Th e  sugg ested  approach  from  th i s  TR  i s  not  supported  by  th e  ZCAB defi n i t i on  i n  61 850-7-4:201 0 .  I t  
remai ns  to  be  cl ari f i ed  whether these  ch anges  can  be  appl i ed  to  th e  ZCAB  node.  

C.2.6  LN:  Schedule  Name:  FSCH  

Th is  l og ical  node  defines  a  DER energy and/or anci l lary  services  schedu le.  Mu l t iple  schedu les  
can  be  defined ,  us ing  FSCC LN  to  con trol  wh ich  ones  are  acti ve.  

Table  C. 1 4  shows  the  Schedu le  l og ical  node.  

NOTE  Th e  l og i cal  node  vers i on  sh own  i n  Tabl e  C. 1 4  refl ects  that  o f  the  d raft  I EC  DTR  61 850-90-1 0 :201 5.  
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Table  C.1 4  – Schedu le  log ical  node 

FSCH  

Data  object  
name  

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

NamPl t  LPL  i n heri ted  from :  DomainLN  O  /  na  

Status  i n formation  

SchdSt  ENS  
(Schedu leStateKi n d )  

 S tate  o f  th i s  schedu le  M  /  na  

SchdEn tr  I NS   The  cu rren t  schedu le  en try  o f  a  runn i n g  
schedu le .  Th i s  i s  the  Data- I nstance- I D  o f  the  
data  obj ect  ValXXX (e . g .  ValASG) .  As  l ong  as  
th e  schedu l e  i s  no t  runn in g  the  val ue  shal l  be  0 .  

O  /  na  

Val I NS  I NS   Cu rren t  val ue  determ i n ed  by the  schedu l e.  As  
l ong  as  the  schedu l e  i s  n ot  runn i ng  the  qual i ty  o f  
th e  val ue  i s  i nval i d .  The  un i t  o f  th i s  data  shal l  be  
th e  same  as  the  u n i t  o f  the  data  obj ect(s )  
Val I NG .  

AtMostOne  /  n a  

ValSPS  SPS   Cu rren t  val ue  determ i ned  by  the  schedu l e.  As  
l on g  as  the  schedu l e  i s  not  runn i ng  the  qual i ty  o f  
th e  val ue  i s  i nval i d .  

AtMostOne  /  na  

ValEN S  Substi tu ti on CDC  (ENS)   Cu rren t  val ue  determ i n ed  by the  schedu l e.  As  
l ong  as  the  schedu l e  i s  n ot  runn i ng  the  qual i ty  o f  
th e  val ue  i s  i nval i d .  

AtMostOne  /  n a  

Beh  ENS  
(Beh avi ou rModeKi nd )  

 i n heri ted  from :  Domain LN  M  /  na  

H eal th  ENS  (H eal thKind )   i n heri ted  from :  DomainLN  O  /  na  

M i r  SPS   i nheri ted  from :  Domain LN  M O(1 )  /  na  

Measured  and  metered  values  

ValM V MV  Cu rren t  val ue  determ i n ed  by the  schedu l e.  As  
l ong  as  the  schedu l e  i s  n ot  runn i ng  the  qual i ty  o f  
th e  val ue  i s  i nval i d .  The  un i t  o f  th i s  data  shal l  be  
th e  same  as  the  u n i t  o f  the  data  obj ect(s )  
ValASG.  

AtMostOne  /  n a  

Controls  

VldReq  SPC T  Val i date  trans i t i on  request  accord i ng  to  the  s tate  
d i ag ram .  

M  /  na  

EnaReq  SPC T  Enabl e  trans i t i on  request  accord i ng  to  the  s tate  
d i ag ram .  

M  /  na  

Ed tReq  SPC T  Ed i t  transi t i on  requ est  accord i ng  to  the  s tate  
d i ag ram .  

M  /  na  

DsaReq  SPC T  D i sabl e  tran s i t i on  request  accord i n g  the  s tate  
d i ag ram .  

M  /  na  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n h eri ted  from :  Domain LN  O  /  n a  

Settings  

SchdPri o  I NG   Th e  pri ori ty  re l at i on  o f  th i s  schedu le  (0 . . n )  wi th  
h i gher numbers  supersed i ng  l ower  n umbers .  
Shal l  be  a  pos i t i ve  val ue.  I f  m i ss i n g  th e  defau l t  i s  
zero .  

O  /  na  

Nu mEntr I NG   Th e  n umber  o f  schedu l e  en tri es  that  are  val i d  ou t  
o f  the  i n stan ti ated  ValASG,  Val I NG ,  ValSPG  or  
ValEN G.  

M  /  na  

Schd I n tv  I NG   The  schedu le  i n terval  du rati on  i n  t i me  en ti t i es  as  
speci f i ed  i n  the  u n i t .  

M  /  na  

ValASG  ASG   The  ASG  sch edu l ed  val ues  (cu rren t  val ue  ou tpu t  
as  MV) .  

Mmu l t i F(ValMV)  
/  na  
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FSCH  

Data  object  
name  

Common  data  class  T  Explanation  PresCond  
nds/ds  

Val I NG  I NG   The  I NG  schedu l ed  val ues  (cu rren t  val ue  ou tpu t  
as  I NS) .  

M mu l t i F(Val I NS)  
/  na  

ValSPG  SPG   The  SPG  sch edu l ed  val ues  (cu rren t  val ue  as  
SPS) .  

Mmu l t i F(ValSPS)  
/  na  

ValEN G  BasePri m i t i veCDC 
(EN G)  

 The  ENG  schedu l ed  val ues  (cu rren t  val ue  as  
ENS) .  

M mu l t i F(ValENS)  
/  na  

S trTm  TSG   The  peri od i ci ty  i n terval  du rati on  i n  en ti t i es  as  
speci f i ed  i n  C l cI n tvTyp;  i f  the  val ue  i s  0 ,  the  
schedu le  shal l  n ot  be  repeated  peri od i cal l y.  

M  /  na  

I n tvPer I NG   Th e  peri od i ci ty  i n terval  du rati on  i n  en ti t i es  as  
speci f i ed  i n  I n tvTyp;  i f  the  val ue  i s  0 ,  the  
sch edu l e  shal l  n ot  be  repeated  peri od i cal l y.  

M  /  na  

I n tvTyp  ENG  
(Schedu le I n tervalKi nd )  

 I n terval  type  (un i ts )  to  defi ne  the  peri od i ci ty.  M  /  na  

EvTrg  SPG   I f  set  to  TRUE,  the  ch ange  o f  the  schedu le  to  the  
runn i ng  and  acti vated  s tate  i s  tr i g gered  by  an  
extern al  even t  and  not  by  th e  s tart  t i me.  Th e  
extern al  even t  i s  referenced  th rough  the  data  
ob j ect  I n Syn .  

O  /  n a  

I n Syn  ORG   Reference  to  the  external  tri g ger  i f  the  sch edu l e  
i s  tri g gered  by  an  even t.  

MF(EvTrg )  /  na  

SchdReuse  SPG   I f  set  to  TRUE,  once  term i nated  or  d i sabl ed ,  the  
schedu l e  wi l l  chang e  to  the  val i dated  state .  I f  set  
to  FALSE,  the  sch edu l e  wi l l  change  to  the  not  
ready s tate .  

M  /  na  

I n Ref  ORG   i nheri ted  from :  Domain LN  Omu l ti  /  na  

 

C.2.7  Schedu le  states  (Schedu leStateKind  enumeration)  

Th is  enumeration  l i s ts  possible  states  of  a  schedu le.  

Table  C. 1 5  shows  al l  enumeration  i tems  of  Schedu leStateKind .  

Table  C.1 5  – Li terals  of  Schedu leStateKind  

Schedu leStateKind  

enumeration  i tem  value  description  

Not  ready 1   

Val i dated  2   

Ready 3   

Ru nn i ng  4   

 

C.2.8  Schedu l ing  in terval  types  (ScheduleIntervalKind  enumeration)  

Th is  enumeration  l i s ts  i n terval  types  for schedu l i ng  

Table  C. 1 6  shows  al l  enumeration  i tems  of  Schedu leI n tervalKind .  
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Table  C.1 6  – Li terals  of  Schedu leIntervalKind  

Schedu leIn tervalKind  

enumeration  i tem  value  description  

Mi l l i second  1   

M i nu te  2   

H ou r  3   

Day  4   

Week 5   

Mon th  6   

Year  7   

 

C.3  Example of  an  AC charg ing  station  model  

C.3.1  General  

Th is  clause  provides  an  example  of  how an  AC  charg ing  station  cou ld  be  model led .  The  
model  i s  not  complete  wi th  respect  to  the  model l i ng  ru les  i n  IEC  61 850,  i n  that  i t  for  the  sake  
of  s impl ici ty  on ly  i ncludes  the  l og ical  nodes  described  i n  C .2.  

I n  the  example  shown  i n  Figure  C. 1 ,  the  charg ing  station  con tains  two  EVSE,  each  having  one  
ou tlet  for  AC  charg ing .  

 

Figure  C.1  – Example  of  an  AC charg ing  station  

The  SECC con tains  the  I EC  61 850  model ,  wh ich  i ncludes  the  l og i cal  nodes  as  shown   
i n  Table  C. 1 7.  

IEC  
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Table  C.1 7  – Example log ical  node instances 

Log ical  node  
i nstance 

Description  

DESE1  Model s  EVSE  #1  

DEAO1  Model s  th e  ou tl et  o f  EVSE  #1  

DEEV1  Model s  the  EV con nected  to  the  ou t l e t  o f  EVSE  #1  

DESE2  Model s  EVSE  #2  

DEAO2  Model s  th e  ou tl et  o f  EVSE  #2  

DEEV2  Model s  the  EV con nected  to  the  ou t l et  o f  EVSE  #2  

FSCH 1  Model s  the  schedu l e  i n formati on  fo r  the  Local  Li m i t  Profi l e .  Th e  SECC has  to  d i vi de  the  
con ten t  of  the  power schedu le  between  ou t l ets ,  so  that  the  sum  o f  power  over t ime  for  the  
ou t l ets  does  not  exceed  the  maxim um  power over  t ime  as  i nd i cated  by the  power schedu le .  

FSCH 2  Model s  the  schedu l e  i n formati on  fo r  the  Local  Reservati on  Prof i l e .  The  power schedu l e  
refl ects  the  sum  of  maxi mum  power over  t i me  to  be  d rawn  from  each  ou tl et.  

 

Fol lowing  are  exploded  views  of  the  l og ical  nodes  men tioned  i n  Table  C. 1 7  i n  order to  provide  
i n formation  on  se lected  data objects  and  thei r  data attri bu tes  used  i n  the  example  model .  

C.3.2  Exploded  view of  DESE1  and  DESE2 

Table  C. 1 8  shows  an  exploded  view of  DESE1  and  DESE2.  

Table  C.1 8  – Exploded  view of  DESE1  and  DESE2 

Log ical  node  instanses:  DESE1 ,  DESE2  

Data  object  

/  Attribu te  name  

Common  data  class  

/  Attribu te  type  

Description  

EVSENam  DPL EVSE  nameplate  i n formati on  

 vendor  Vi sStri ng255  N ame  of  the  EVSE  manu factu rer  

 serNum   Vi sStri ng255  EVSE  I D  

 model   Vi sStri ng255  Type  o f  EVSE  

 pri meOper  Vi sStri ng255  E -Mobi l i ty  I n frastructu re  Operator  I D  

ChaPwrRtg  ASG  Rated  maxim um  charg i n g  power o f  th e  EVSE  

 setMag   AnalogueVal ue  Set  to  val ue  refl ecti ng  the  maxi mu m  power th i s  EVSE  can  de l i ver  
by des i gn .  The  val u e  i s  read -on l y.  

Con nTypPhs1  SPG  Wh ether AC  one  phase  charg in g  i s  supported .  

 setVal   BOOLEAN  Set  to  TRU E  because  one  phase  charg i ng  i s  supported  by  des i gn .  
The  val ue  i s  read-on l y.  

 

C.3.3  Exploded  view of  DEAO1  and  DEAO2 

Table  C. 1 9  shows  an  exploded  view of  DEAO1  and  DEAO2.  
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Table  C.1 9  – Exploded  view of  DEAO1  and  DEAO2 

Log ical  node  instances:  DEAO1 ,  DEAO2  

Data  object  

/  Attribu te  name  

Common  data  
class  

/  Attribu te  type  

Description  

PlgStAC  ENS  P l u g  presen t  an d  cou pl er  l ock s tate  accord i ng  to  I EC  61 851 -1 .  

 s tVal   ENUM ERATED  Refl ects  i f  a  p l ug  i s  i nserted  i n  th e  ou tl et  socket  an d  wheth er i t  i s  l ocked .  

 q   Qu al i ty  Always  set  to  good .  

 t   Ti meStamp  Set  to  the  po i n t  i n  t ime  wh en  the  s tate  was  read .  

Con nSt  ENS  Conn ecti on  s tate  accord i ng  to  I EC  61 851 -1 .  

 s tVal   ENUM ERATED  Refl ects  i f  an  EV i s  conn ected  to  the  ou t l et  and  i f  so ,  i f  i t  i s  ready to  accept  
energy.  

 q   Qu al i ty  Sh ou l d  always  be  set  to  g ood  

 t   Ti mestamp  Set  to  the  po i n t  i n  t ime  wh en  the  s tate  was  detected .  

CabRtg AC ENS  Capabi l i ty  o f  the  EV cable  assembly  accord i ng  to  I EC  61 851 -1 .  

 s tVal   ENUM ERATED  Refl ects  the  maxi mum  cu rren t  o f  th e  EV ch arge  cable  pl u gged  i n to  th e  ou tl et  
socket.  

 q   Qu al i ty  I f  p l u g  i s  presen t,  qual i ty  shou l d  be  set  to  g ood ,  and  o therwi se  to  i nval i d .  

 t   Ti meStamp  Set  to  the  po i n t  i n  t ime  of  the  capabi l i ty  be i ng  read  from  the  p l u g .  

ChaARtg  I NG  The  rated  maximu m  AC  charg i ng  cu rren t  o f  the  ou tl et  

 setVal   I NG32  Set  to  the  maxim um  cu rren t  supported  by  des i gn .  The  val u e  i s  read-on l y.  

D i gComm  SPG  En able  d i g i tal  com mun i cati on  wi th  the  EV 

 setVal   BOOLEAN  Set  to  TRU E  to  enabl e  h i gh  l evel  comm un icati on .  

ChaAMax I NG  Avai l abl e  AC  cu rren t  (6-80A)  to  s i g nal  to  th e  EV when  not  u s i ng  d i g i tal  
com mun icat i on .  

 setVal   I NG32  Val ue  shal l  respect  the  m aximum  val ue  as  speci fi ed  by  ChaARtg .  

 

C.3.4  Exploded  view of  DEEV1  and  DEEV2 

Table  C. 20  shows  an  exploded  view of  DEEV1  and  DEEV2.  
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Table  C.20  – Exploded  view of  DEEV1  and  DEEV2 

Log ical  node  instance:  DEEV1 ,  DEEV2  

Data  object  

/  Attribu te  name  

Common  data  class  

/  Attribu te  type  

Description  

EVNam  DPL EV devi ce  nameplate  i n formati on  

 vendor  Vi sStri ng255  Name  o f  the  veh i cl e  manu factu rer.  I f  u nknown ,  i t  shou l d  be  set  to  th e  
s tri ng  “unknown ”.  

serN um  Vi sStri ng255  VI N  or  o ther EV seri al  n umber.  I f  u n kn own ,  i t  shou l d  be  set  to  the  s tri ng  
“unknown”.  

model  Vi sStri ng255  Type  and  m odel  o f  EV.  I f  u nknown ,  i t  sh ou l d  be  set  to  the  s tri ng  
“unknown”.  

prim eOper Vi sStri ng255  E -Mobi l i ty  Servi ce  Provi der  I D .  I f  u n known ,  i t  sh ou l d  be  set  to  the  s tri n g  
“unknown”.  

Con nTypSel  ENS  Sel ected  connecti on  type  accord i ng  to  I EC  61 851 -1  

 s tVal   ENUMERATED  Refl ects  the  type  o f  connecti on  the  EV h as  se l ected  to  u se  for  
charg i ng .  

 q   Qu al i ty  I f  se l ected  type  i s  n ot  kn own ,  qual i ty  shou ld  be  set  to  i nval i d  and  
o therwi se  g ood .  

 t   Ti meStamp  Set  to  the  po i n t  i n  t ime  when  th e  se l ected  type  was  provi ded  by  the  EV.  

DptTm  TSG  Departu re  t ime  i s  u sed  to  i nd i cate  when  the  veh i cl e  i n tends  to  f i n i sh  the  
charg i ng  process.  A  val ue  o f  zero  (0 )  i nd i cates  that  the  ch arg i ng  
process  shal l  be  f i n i shed  as  fast  as  poss ibl e .  

 setTm   Ti meStamp  Set  to  val ue  as  recei ved  from  the  EV.  The  val ue  i s  read-on l y.  

EnAmnt  ASG  Amount  o f  energy requ i red  by the  EV un t i l  th e  departu re  t i me  has  been  
reached  or  the  EV  battery's  SOC  i s  at  1 00%.  Th i s  m i gh t  i ncl ude  the  
am oun t  o f  energy the  EV consum es  for  o ther veh i cl e  featu res  than  
so l e l y  charg i ng  th e  EV Battery.  

 setMag   Analog ueVal ue  Set  to  val ue  as  recei ved  from  the  EV.  The  val ue  i s  read-on l y.  

VMax ASG  Maxi mum  vo l tage  su pported  by  the  EV.  Th i s  i s  the  vo l tage  measu red  
between  one  phase  and  n eu tral .  

 setMag   Analog ueVal ue  Set  to  val ue  as  recei ved  from  th e  EV.  The  val ue  i s  read-on l y.  

AMax ASG  Maxi mum  cu rren t  supported  by  the  EV per phase.  

 setMag   Analog ueVal ue  Set  to  val ue  as  recei ved  from  th e  EV.  The  val ue  i s  read-on l y.  

AM in  ASG  M i n im um  cu rren t  su pported  by  the  EV per  phase.  

 setMag   Analog ueVal ue  Set  to  val ue  as  recei ved  from  the  EV.  The  val ue  i s  read-on l y.  

 

C.3.5  Exploded  view of  FSCH1  and  FSCH2 

Table  C. 21  shows  an  exploded  view of  FSCH1  and  FSCH2.  



 – 62  – I EC  TR  61 850-90-8:201 6  © I EC  201 6  

Table  C.21  – Exploded  view of  FSCH1  and  FSCH2 

Log ical  node  instance:  FSCH1  

Data  object  

/  Attribu te  name  

Common  data  cl ass  

/  Attri bu te  type  

Description  

NumEntr  I N G  The  n umber  o f  schedu l e  en tri es  that  are  val i d  ou t  o f  the  
i ns tan t i ated  ValASG  

 setVal   I N T32  Set  to  number o f  val ues  i n  the  sch edu l e  

 u n i ts   Un i t  Set  to  re fl ect  ‘ none’  (S I Un i t  1 :d i mensi on l ess ,  m u l t i pl i er  0 : 1 )  

Schd I n tv  I N G  The  schedu le  i n terval  du rati on  i n  t i me  en ti t i es  as  speci fi ed  i n  
the  un i t  

 setVal   I N T32  Set  to  5  ( i . e .  sch edu le  con tai ns  1 2  val ues  per hou r)  

 u n i ts   Un i t  Set  to  re fl ect  ‘m i n u te’  (S I U n i t  85:m in u te,  mu l t i pl i er  0 : 1 )  

ValASG[1 . . n ]  ASG  The  schedu led  anal ogue  val u es;  on e  i ns tance  per i n terval  

 setMag   AnalogueValu eCtl  Set  to  val ue  for the  i n terval  

 u n i ts   Un i t  Set  to  re fl ect  ‘ kW’  (S I U n i t  38:W,  mu l t i pl i er  3 :k)  

S trTm  TSG  Start  t ime  of  the  sch edu l e  i n  UTC  t im e  

 setTm   Tim estamp  

I n tvPer I N G  The  peri od i ci ty  i n terval  du rati on  i n  en ti t i es  as  speci f i ed  i n  
C l cI n tvTyp  

 setVal   I N T32  Set  to  0  ( i . e .  the  schedu le  shal l  n ot  be  repeated  peri od i cal l y)  

 u n i ts   Un i t  Set  to  re fl ect  ‘ none’  (S I Un i t  1 :d i mensi on l ess ,  m u l t i pl i er  0 : 1 )  

C l cI n tvTyp  EN G  I n terval  type  (un i ts )  to  def i ne  the  peri od i ci ty  

 
setVal   ENU MERATED  Set  to  EXTERNAL ( i . e .  the  schedu le  shal l  not  be  repeated  

peri od i cal l y)  

SchdReuse  SPG  Whether  to  reuse  the  schedu le .  

 setVal   BOOLEAN  Set  to  FALSE  ( i . e .  do  n ot  reuse)  

 

C.4 Example of  a  DC charg ing  station  model  (system  A)  

C.4.1  General  

Th is  subclause  provides  an  example  of  how a  DC  charg ing  stati on  cou ld  be  model led .  The  
model  i s  not  complete  wi th  respect  to  the  model l i ng  ru les  i n  IEC  61 850,  i n  that  i t  for  the  sake  
of  s impl i ci ty  on ly i ncludes  the  l og ical  nodes  described  i n  Subclause  3 . 2 .  

I n  the  example  shown  i n  Fi gu re  C.2,  the  charg ing  station  con tains  two  EVSE,  each  having  one  
ou tlet  for  DC  charg ing .  
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Figure  C.2  – Example  of  a  DC charg ing  station  

The  61 850  Un i t  con tains  the  61 850  model ,  wh ich  i ncludes  the  log ical  nodes  as  shown  i n  
Table  C. 22.  

Table  C.22  – Example  log ical  node instances 

Log ical  node  
i nstance  

Description  

DESE1  Model s  EVSE  #1  

DEDO1  M odel s  the  ou tl et  o f  EVSE  #1  

DEEV1  Model s  the  EV connected  to  the  ou tl et  o f  EVSE  #1  

DESE2  Model s  EVSE  #2  

DEDO2  M odel s  the  ou tl et  o f  EVSE  #2  

DEEV2  Model s  the  EV connected  to  the  ou tl et  o f  EVSE  #2  

 

The  fo l l owing  sub  clauses  shows  exploded  views  of  the  l og ical  nodes  men tioned  i n  Table  
C.22  i n  order  to  provide  i n formation  on  se lected  data objects  and  thei r  data attribu tes  used  i n  
the  example  model .  

C.4.2  Exploded  view of  DESE1  and  DESE2 

Table  C. 23  shows  an  exploded  view of  DESE1  and  DESE2.  

IEC  
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Table  C.23  – Exploded  view of  DESE1  and  DESE2 

Log ical  node  instanses:  DESE1 ,  DESE2  

Data  object  

/  Attribu te  name  

Common  data  class  

/  Attribute  type  

Description  

EVSENam  DPL EVSE  n ameplate  i n formati on  

 ven dor  Vi sStri ng255  Nam e  of  th e  EVSE  m anu factu rer  

 hwRev  Vi sStri ng255  H ardware  vers i on  o f  EVSE  

 swRev  Vi sStri ng255  Software  vers i on  o f  EVSE  

 serNum   Vi sStri ng255  EVSE  I D  

 model   Vi sStri ng255  Type  o f  EVSE  

 pri meOper  Vi sStri ng255  E -M obi l i ty  I n frastructu re  Operator  I D  

 secondOper  Vi sStri ng255  E -M obi l i ty  I n frastructu re  Operator  I D  

I soTestFl t  SPS  I so l ati on  test  fau l t  ( i . e .  th e  i so lat i on  test  execu ted  before  charg i ng  
has  fai l ed )  

 s tVal   BOOLEAN  TRUE  |  FALSE  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange  

ScTestFl t  SPS  Short  ci rcu i t  test  fau l t  ( i . e .  short  c i rcu i t  test  before  charg i ng  has  
fai l ed )  

 s tVal   BOOLEAN  TRUE  |  FALSE  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange  

D i gCommLos  SPS  Detecti on  of  l oss  o f  d i g i tal  commun i cat i on  

 s tVal   BOOLEAN  TRUE  |  FALSE  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange  

WldDet  SPS  Detecti on  of  a  wel d i ng  cond i t i on  

 s tVal   BOOLEAN  TRUE  |  FALSE  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange  

ChaV M V Charg i ng  vo l tage  

 mag   An alogu eVal ue  Set  to  val u e  refl ecti ng  th e  charg i ng  vo l tag e  that  EVSE  can  
measu re.  The  val ue  i s  read-on l y.  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange  

 u n i ts   U n i t  Set  to  refl ect  ‘V’  

ChaA M V Charg i ng  cu rren t  

 mag   An alogu eVal ue  Set  to  val u e  refl ecti ng  th e  charg i ng  cu rren t  that  EVSE  can  measu re.  
Th e  val u e  i s  read -on l y.  

 q   Qual i ty  Always  set  to  good .  

 t   T i meStamp Ti m estamp  of  the  l ast  ch ange.  

 u n i ts   U n i t  Set  to  refl ect  ‘A’  

ChaPwrRtg  ASG  Rated  maxi mum  charg i ng  power o f  the  EVSE  

 setMag   An alogu eVal ue  Refl ect  th e  maxi m um  power th i s  EVSE  can  de l i ver by  des i gn .  The  
val ue  i s  read-on l y  from  Gri d .  
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 u n i ts   U n i t  Set  to  refl ect  ‘W’  

ChaPwrTg t  ASG  Refl ect  th e  power val u e  th at  the  EVSE  requ i res  to  g ri d .  Set  to  

"Target  battery  vo l tage"(* )  x  "Charg i ng  cu rren t  request" (* )  

*Defi n ed  i n  I EC  61 851 -24  

 setMag   An alogu eVal ue  Set  to  val u e  refl ecti ng  th e  power that  the  EVSE  requ i res  to  g ri d .  
Th e  val u e  i s  read -on l y from  Gri d .  

 u n i ts   U n i t  Set  to  refl ect  ‘W’  

ChaPwrLi m  ASG  Th e  power val ue  th at  the  g ri d  l i m i ts  to  the  charger  

 setMag   An alogu eVal ue  Refl ect  th e  power that  the  g ri d  l im i ts  to  the  charg er.  The  val ue  i s  
read-on l y  from  EVSE.  

 u n i ts   U n i t  Set  to  refl ect  ‘W’  

Con nTypDC  SPG  Whether  DC  charg i ng  i s  supported .  

 setVal   BOOLEAN  Set  to  TRUE  because  th i s  i s  a  DC  charg i n g  s tati on .  Th e  val u e  i s  
read-on l y  from  EVSE.  

Con nDCRef  ORG  Reference  to  the  l og i cal  node(s)  represen ti ng  DC  charg i ng  
connecti ons  

 setSrcRef   Obj ectReference  Refer  to  'DEDO1 '  o r  'DEDO2' .  

 

C.4.3  Exploded  view of  DEDO1  and  DEDO2 

Table  C. 24  shows  an  exploded  view of  DEDO1  and  DEDO2.  

Table  C.24  – Exploded  view of  DEDO1  and  DEDO2 

Log ical  node  instances:  DEDO1 ,  DEDO2 

Data  object  

/  Attribu te  name  

Common  data  
class  

/  Attribu te  type  

Description  

Con nStA ENS  Con necti on  s tate  for  system  A connect i on  type  (notati on  from  I EC  61 851 -
23/24  system  A)  

 s tVal   ENUM ERATED  Set  to  val u e  refl ecti ng  the  charg i ng  s tatus  from  connected  to  d i scon nected .  
I n  detai l ,  see  the  cl ause  5 . 4. 1 0 .  

 q   Qu al i ty  Always  set  to  good .  

 t   Ti meStamp  Ti mestamp of  the  l ast  ch ange  

CabRtg DC ENS  Capabi l i ty  o f  the  EV cable  assem bl y (accord i n g  to  61 851 -1 )  

 s tVal   ENUM ERATED  Set  to  val u e  refl ecti ng  the  capabi l i ty  o f  the  EV cable  assembl y that  EVSE  
can  de l i ver  by  desi g n .  I n  de tai l ,  see  the  cl ause  5 . 4. 5 .  

 q   Qu al i ty  Always  set  to  good .  

 t   Ti mestamp  Ti mestamp of  the  l ast  ch ange  

P l gStDC ENS  P l ug  presen t  an d  cou pl er  l ock s tate  (accord i ng  to  61 851 -1 )  

 s tVal   ENUM ERATED  Refl ects  i f  a  p l ug  i s  i nserted  i n  the  ou tl et  socket  and  whether  i t  i s  l ocked .  I n  
detai l ,  see  the  c lause  5 . 4. 2 .  

 q   Qu al i ty  Always  set  to  good .  

 t   Ti meStamp  Ti mestamp of  the  l ast  ch ange  

EVRef  ORG  Reference  to  the  l og i cal  node  i n s tance  con tai n i ng  i n formati on  on  a  
connected  EV 

 setSrcRef   Obj ectReference  Refer  to  Log i cal  n ode  i ns tance  'DEEV1 '  or  'DEEV2' .  
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C.4.4  Exploded  view of  DEEV1  and  DEEV2 

Table  C.25  shows  an  exploded  view of  DEEV1  and  DEEV2.  
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Table  C.25  – Exploded  view of  DEEV1  and  DEEV2 

Log ical  node  instance:  DEEV1 ,  DEEV2  

Data  object  

/  Attribu te  name  

Common  data  class  

/  Attribu te  type  

Description  

Con nTypSel  ENS  Sel ected  AC/DC  connecti on  type  accord i ng  to  I EC  61 851  seri es  

 s tVal   EN UMERATED  Refl ects  the  con necti on  type  of  EV I n l et.  I n  detai l ,  see  the  c l ause  3 . 3 . 7.  

q  Qual i ty  Always  set  to  good .  

t  Ti meStamp Ti mestamp o f  th e  l ast  chan ge  

Soc  MV State  o f  ch arg e  

 m ag   Analog ueVal ue  Refl ects  the  avai l abl e  capaci ty  o f  EV battery.  Set  to  "Charg i ng  rate(* ) "  

x  "Rated  capaci ty  o f  battery capaci ty" (* ) .   

*Defi ned  i n  I EC  61 851 -24.  

 q   Qu al i ty  Always  set  to  good .  

 t   Ti meStamp  Ti mestamp o f  th e  l ast  chan ge  

 u n i ts   Un i t  Set  to  refl ect  ‘Wh ’  

DptTm  TSG  Departu re  t ime  i s  u sed  to  i nd i cate  when  the  veh i cl e  i n ten ds  to  f i n i sh  the  
charg i ng  process.  A  val ue  o f  zero  (0 )  i nd i cates  that  the  ch arg i ng  
process  shal l  be  f i n i shed  as  fast  as  poss ibl e .  

 setTm   Ti meStamp  Set  to  "Esti mated  charg i n g  t ime"(* )  

*Defined in  IEC  61 851 -24  

EnAmnt  ASG  Amount  o f  energy requ i red  by  the  EV un t i l  the  departu re  t i me  has  been  
reached  or  the  EV  battery's  SOC  i s  at  1 00%.  Th i s  m i gh t  i ncl ude  the  
am oun t  o f  energy the  EV consum es  for  o ther veh i cl e  featu res  than  
so l e l y  charg i ng  th e  EV battery.  

 setMag   Analog ueVal ue  Refl ect  the  remai n i ng  energy.  Set  to  ( 1 00  – "Charg i ng  rate" )  x  "Rated  
capaci ty  o f  battery capaci ty"  

 u n i ts   Un i t  Set  to  refl ect  ‘Wh ’  

VMax ASG  Maxi mum  vo l tage  su pported  by  the  EV.  Th i s  i s  the  vo l tag e  measu red  
between  one  phase  and  n eu tral .  

 setMag   Analog ueVal ue  Refl ect  the  maxi mum  vo l tage  that  EVSE  can  ou tpu t  to  EV.  
Set  to  "Avai l able  ou tpu t  vo l tage"  (* ) .  

*Defined in  IEC  61 851 -24  

 u n i ts   Un i t  Set  to  refl ect  ‘V’  

AMax ASG  Maxi mum  cu rren t  supported  by the  EV.  

 setMag   Analog ueVal ue  Refl ect  the  maxi mum  cu rren t  that  EVSE  can  ou tpu t  to  EV.  
Set  to  "Avai l able  ou tpu t  cu rren t"  ( * ) .  

*Defined in  IEC  61 851 -24  

 u n i ts   Un i t  Set  to  refl ect  ‘A’  

AM in  ASG  M i n i mum  cu rren t  su pported  by  the  EV.  

 setMag   Analog ueVal ue  Refl ect  the  m i n i mum  cu rren t  th at  EV requ i res  to  EVSE.  
I f  not  avai l ab le ,  set  to  "5A" .  

 u n i ts   Un i t  Set  to  refl ect  ‘A’  

SchdRef  ORG  Reference  to  the  sch edu l e  l og i cal  node  i n stance  con tai n i ng  i n form ati on  
on  th e  charg i n g  profi l e  o f  the  EV.  

 setSrcRef   ObjectReference  Set  to  NU LL.  System  A does  not  u se  the  sch edu l i n g  fu ncti on .  

 d   V i sStri ng 255  Text  
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Annex D 
( in formative)  

 
I nformation  exchange between  EV,  EVSE and  CIO for charge schedul ing  

Figure  D . 1  detai l s  i n formation  exchange  related  to  an  EV charge  schedu le.  

 

Figure D.1  – EV,  EVSE and  CIO information  exchange 

IEC  
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Annex E 
( in formative)  

 
Arch i tectural  concepts (implementation  guide)  

E.1  Overview 

Th is  annex provides  a  detai led  g raph ical  overview on  the  i n formation  exchanged  between  al l  
i nvolved  en ti t i es.  Fu rthermore,  i t  provides  a  non -exhausti ve  overview on  the  arch i tectu ral  
concept  beh ind  mapping  EV charg ing  d ig i tal  commun ication  i n terface  to  I EC  61 850-7-420.  

E.2  Arch i tectural  concept  for mapping  ISO 1 51 1 8  to  IEC 61 850 

Th is  clause  provides  an  overview on  how charg ing  i n frastructu re  arch i tectu res  accord ing  to  
ISO 1 51 1 8-1  may be  mapped  to  an  IEC  61 850  compl ian t  meta model .  Th i s  overview i s  non-
exhausti ve  and  on ly  provides  a  gu idel i ne  for  potential  scenarios.  

 

Figure  E.1  – Basic  concept  of  mapping  ISO 1 51 1 8  V2G  Communication  Interface to  
IEC 61 850  DERs wi th  ded icated  SECC in  the  EVSE manag ing  one EV 

I n  Figu re  E. 1  the  basic  arch i tectu re  concept  of  the  mapping  between  ISO 1 51 1 8  and  an  
IEC  61 850  meta model  i s  i l l ustrated .  Accord ing  to  the  ISO 1 51 1 8-2  V2G  commun ication  
i n terface  parad igm,  the  EV Commun ication  Con trol ler  (EVCC)  i s  always  the  cl ien t  whereas  
the  Supply  Equ ipment Commun icati on  Con tro l ler (SECC)  i s  always  the  server.  I n formation  
provided  from  the  EV i s  made  avai lable  th rough  the  V2G  commun icati on  i n terface  at  the  
ISO 1 51 1 8  server s ide.  Al l  re levant  i n formation  (see  Annex B)  i s  mapped  to  an  IEC  61 850  

IEC  
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meta model  accord ing  to  Subclause  5 .4  and  provided  to  the  cl i en t-s ide  (E-Mobi l i ty  
I n frastructu re  Operator) .  

NOTE  1  The  commun icati on  b i n d i ng  i s  ou t  o f  scope  of  th i s  TR.  Al so  re fer  to  [ I EEE  SGC201 0-1 ] ,  [ I EEE  SGC201 0-
2] ,  [ I EEE  SGC201 1 ] .  

NOTE  2  F i gu re  E . 2  on l y  i l l u s trates  th e  mapping  between  I SO 1 51 1 8  and  I EC  61 850  meta model .  Al l  o ther aspects  
(e .  g .  I EC  61 851 -1 )  are  not  i l l u s trated .  Refer  to  Annex A  for  a  complete  overvi ew o f  the  u nderl yi ng  m apping s.  

 

Figure  E.2  – Basic  concept  of  mapping  ISO 1 51 1 8  V2G  Communication  Interface to  
IEC 61 850  DERs wi th  central ized  SECC outside  of  EVSE manag ing  a  set  of  EVs 

Accord ing  to  I SO 1 51 1 8-1  various  types  of  arch i tectures  for EVSE  and  SECC deployment  
scenarios  are  possible.  Figure  E . 2  i l l ustrates  how a  cen tral i zed  SECC wi th  opti onal  bridges  
and  rou ters  i n  the  commun ication  path  between  the  EVCC and  SECC may be  deployed  i n  
order to  manage  a  set  o f  EVSEs.  I n  th is  case  each  EVSE  hand les  safety  re lated  functi ons  
(e. g .  IEC  61 851 -1 )  bu t  the  SECC handles  al l  h i gh  l evel  commun ication  for a  whole  set  o f  EVs  
being  connected  to  respecti ve  EVSEs.  The  EVCC does  not  observe  any d i fference  compared  
to  the  deployment  shown  i n  Figu re  E . 1 .  The  basic  concept of  the  mapping  between  ISO 1 51 1 8  
and  IEC  61 850  cl ien t/server arch i tectu res  remains  the  same.  Accord ing  to  the  V2G  
commun ication  i n terface  parad igm,  the  EVCC sti l l  i s  the  cl ien t  and  the  SECC the  server.  
I n formation  provided  from  each  EV i s  made  avai lable  th rough  the  V2G  commun ication  
i n terface  at  the  ISO 1 51 1 8  server s ide  i n  the  cen tral i zed  SECC.  Al l  re levant  i n formation  i s  
mapped  to  an  IEC  61 850  meta model  accord ing  to  Subclause  5 .4  and  provided  to  the  cl ien t-
s ide  (E-Mobi l i ty  I n frastructu re  Operator) .  

NOTE  3  An y combinati on  o f  the  previous  arch i tectu res  (F i gu re  E . 1  and  F i gu re  E . 2)  may be  implemen ted .  

NOTE  4  Th e  u se  o f  a  Mu l t i -Use  DER  (MUDER)  i n terface  o ffered  by  the  E -M obi l i ty  I n frastructu re  Operator  for  the  
pu rpose  o f  agg regati on /poo l i ng  a  set  o f  DER  u n i ts  i n  the  con text  o f  E -Mobi l i ty  i s  s t i l l  u nder d i scuss ion .  
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E.3  Arch i tectural  concept  for mapping  IEC 61 851 -23/24  system  A to  IEC 61 850 

Th is  clause  provides  an  overview on  how charg ing  i n frastructu re  arch i tectu res  accord ing  to  
the  I EC  61 851 -23/24  system  A may be  mapped  to  an  IEC  61 850  compl ian t  meta model .  Th is  
overview i s  non-exhausti ve  and  on ly  provides  a  gu idel i ne  for  poten tial  scenarios.  

 

Figure E.3  – Basic  concept  of  mapping  IEC  61 851 -23/24  system  A 
communication  in terface to  IEC 61 850  DERs 

I n  Figu re  E .3  the  basic  arch i tectu re  concept  of  the  mapping  between  IEC  61 851 -23/24  system  
A and  an  IEC  61 850  meta model  i s  i l l ustrated .  I n formation  provided  from  the  EV i s  made  
avai lable  th rough  the  CAN  in terface  i n  the  EV Charg ing  Station .  Al l  re levan t  i n formation  i s  
mapped  to  an  IEC  61 850  meta model  accord ing  to  Subclause  5 .4  and  provided  to  the  cl i en t-
s ide  (E-Mobi l i ty  I n frastructure  Operator) .  

IEC  
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Annex F 
( in formative)  

 
Relevant  standards for E-Mobi l i ty object  model  

F.1  Overview 

An  overview of  re levant  standards  i n  the  E-Mobi l i ty  l andscape  i s  depicted  i n  Fi gure  F. 1 .  

 

Figure  F.1  – Overview of  relevant  E-Mobi l i ty ISO standards   
for  the  V2G  in terface,  based  on  [EVS27 201 3]  

F.2  Basic  structure of IEC 621 96 −  Plugs,  socket-outlets,  veh icle  couplers  and  
vehicle  in lets  – Conductive charg ing  of electric  vehicles 

•  I EC  621 96-1 ,  Plugs,  socket-outlets,  vehicle couplers and vehicle inlets −  Conductive 

charging of electric vehicles −  Part 1: Charging of electric vehicles up to 250 A a.c.  and 
400 A d.c. :  

Th is  part  o f  the  standard  defines  general  requ i rements  for  ded icated  plugs,  socket  ou tlets,  
veh icle  connectors  and  veh icle  i n lets  for  i n terfacing  ded icated  charg ing  equ ipment wi th  an  
EV.  The  last  vers ion  was  released  end  of  201 1  and  represents  the  second  ed i ti on  of  th i s  
s tandard  bu t  work on  the  th i rd  ed i t ion  has  al ready started .  

•  I EC  621 96-2,  Plugs,  socket-outlets,  vehicle connectors and vehicle inlets −  Conductive 

charging of electric vehicles −  Part 2: Dimensional compatibility and interchangeability 
requirements for a.c.  pin and contact-tube accessories  [ I EC  621 96-2] :  

Th is  part  o f  the  standard  defines  the  d imensional  compatibi l i ty  and  i n terchangeabi l i ty  
requ i rements  for  AC  plugs  ( i n -  &  ou tlets) .  The  standards  defines  th ree  d i fferen t  types  of  
connectors,  type  1  for one  phase  charg ing  supporting  charg ing  rates  of  up  to  7,4  kW.  
Whereas  type  2  connectors  support  s ing le  and  th ree  phase  charg ing ,  the  latter  wi th  rates  
of  up  to  44  kW.  I n  January 201 3  the  European  Commission  declared  the  type  2  connector 
as  a  common  basis  for  charg ing  i n frastructures  and  EVs  i n  the  European  Un ion .  
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•  I EC  621 96-3,  Plugs,  socket-outlets,  and vehicle couplers −  Conductive charging of electric 

vehicles −  Part 3: Dimensional compatibility and interchangeability requirements for 
dedicated d.c.  and combined a.c./d.c.  pin and contact-tube vehicle couplers:  

Th is  part  o f  the  standard  defi nes  d imensional  compatibi l i ty  and  i n terchangeabi l i ty  
requ i rements  for  DC  plugs  ( i n -  &  ou tlets)  as  wel l  as  Combo  Plugs  (combined  AC  & DC  
plugs  and  i n -  &  ou tlets) .  Th is  part  i s  s ti l l  work i n  progress  and  not  yet  publ i shed  as  an  
i n ternational  s tandard .  

F.3  Basic  structure of IEC 61 851  −  E lectric  veh icle  conductive charg ing  
system  

•  I EC  61 851 -1 :201 0,  Electric vehicle conductive charging system –  Part 1 : General 
requirements  [ I EC  61 851 -1 :201 0] :  

Th is  part  o f  the  standard  appl ies  to  on -board  and  off-board  equ ipment  for charg ing  e lectri c  
road  veh icles  at  s tandard  AC  supply vo l tages  (as  per  I EC  60038)  up  to  1  000  V and  at  DC  
vol tages  up  to  1  500  V,  and  for  provid ing  e lectri cal  power for  any add i tional  services  on  
the  veh icle  i f  requ i red  when  connected  to  the  supply  network.  I t  i ncludes  characteri stics  
and  operating  cond i ti ons  of  the  supply  device  and  the  connection  to  the  veh icle;  operators  
and  th i rd  party  e lectrical  safety,  and  the  characteristi cs  to  be  compl ied  wi th  by the  veh icle  
wi th  respect  to  the  AC/DC  EVSE,  on ly  when  the  EV i s  earthed .  Th is  second  ed i t i on  
cancels  and  replaces  the  fi rst  ed i t ion  publ i shed  i n  2001 .  A th i rd  ed i t ion  i s  cu rren tl y  work i n  
progress  and  approved  for  3 .  Commi ttee  Draft  (A3CD)  and  i s  forecasted  to  be  publ i shed  i n  
March  201 4.  

Vio lation  of  any of  the  safety requ i rements  i n  I EC  61 851 -1  immed iately  resu l ts  i n  the  
term ination  of  the  charge  process.  Hence  the  safety  means  provided  by IEC61 851 -1  must  
be  considered  as  a  con ti nuously and  concurren tly  runn ing  process  du ring  charg ing  next  to  
the  h i gher level  means  for au then tication /au thorization ,  charg ing  status  &  con trol  provided  
by ISO 1 51 1 8-2,  I EC  61 851 -23,  and  IEC  61 851 -24.  

•  I EC  61 851 -21 -1 : − ,  Electric vehicle conductive charging system  – Part 21-1  Ed.  1 .0: 
Electric vehicle onboard charger EMC requirements for conductive connection to a.c./d.c.  
supply [ I EC  61 851 -21 -1  Ed i ti on  1 . 0 ,  CCDV]  

•  I EC  61 851 -21 -2 : − ,  Electric vehicle conductive charging system  – Part 21-2: EMC 
requirements for OFF board electric vehicle charging systems  [ I EC  61 850-21 -2  Ed i ti on  1 . 0 ,  
3CD]  

•  I EC  61 851 -23:201 4,  Electric vehicle conductive charging system – Part 23: D.C.  Electric 
vehicle charging station  [ I EC  61 851 -23:201 4]  

•  I EC  61 851 -24:201 4,  Electric vehicle conductive charging system  – Part 24: Digital 
communication between a d.c.  EV charging station and an electric vehicle for control of 
d.c.  charging [ I EC  61 851 -24:201 4] :  

Th is  part  o f  I EC  61 851 ,  together wi th  Part  23 ,  appl ies  to  d i g i tal  commun ication  between  a  
DC  EV charg ing  stati on  and  an  e lectri c  road  veh icle  (EV)  for  con trol  o f  DC  charg ing ,  wi th  
AC  supply  i npu t  vo l tages  up  to  1  000  V and  DC  ou tpu t  vol tages  up  to  1  500  V for  the  
conducti ve  charg ing  procedure.  The  EV charg ing  mode  i s  mode  4,  accord ing  to  
I EC  61 851 -1 .  Charg ing  station  suppl ied  by h i gh  vol tage  AC  supply i s  not  covered  by th is  
s tandard .  Annexes  A,  B,  and  C  g i ve  descriptions  of  d ig i tal  commun ications  for  con trol  o f  
DC  charg ing  speci fi c  to  DC  charg ing  systems  A,  B  and  C  as  defi ned  i n  Part  23 .  

•  D IN  SPEC 91 286,  Electric mobility – Schemes of identifiers for E-Roaming  – Contract ID 
and Electric Vehicle Supply Equipment ID  

The  proposed  D IN  SPEC (PAS)  defines  Numbering  Schemes  of  I den ti fiers  for  E-Roaming  
to  enable  a  customer speci fi c  charg ing  of  e lectric  veh icles  at  charg ing  stations  by con tract  
i den ti f i cation .  

F.4 Basic  structure of ISO 1 51 1 8  −  Veh icle  to  g rid  communication  in terface 

The  ISO 1 51 1 8  standards  series  speci fies  the  commun icati on  between  EVs  and  EV power 
supply  equ ipment.  I t  speci fi es  the  en ti re  protocol  s tack from  the  Appl i cation  Layer to  the  
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Physical  Layer accord ing  to  the  OSI -model  o f  I SO/IEC  7498-1  and  i s  also  referred  to  as  H igh  
Level  Commun ication  as  opposed  to  Low Level  Commun icati on  based  on  I EC  61 851 -1 .  The  
standard  covers  i n formation  exchange  between  al l  actors  i nvolved  i n  the  e lectri cal  energy 
supply  process  to  the  EV.  Besides  setup  and  negotiati on  of  the  charg ing  process  i tse l f,  
I SO 1 51 1 8  wi l l  also  enable  value  added  services  comprisi ng  comfort  functi ons  for the  EV user,  
e . g .  i n formation  of  the  cu rren t  battery status,  changes  i n  the  time  of  departu re  and/or  cru is ing  
range  [ETG201 0_Gau l ] .  

I SO 1 51 1 8,  Road vehicles – Vehicle to grid communication interface  comprises  the  fo l lowing  
parts  being  assigned  to  OSI - layers  accord ing  to  f i gu re  F. 2:  

•  Part 1: General information and use-case definition [ ISO 1 51 1 8-1 :201 3]  

Th is  part  speci fi es  basic  defi n i t ions  and  use  cases.  Beside  of  the  commun ication  
participan ts  the  general  course  of  even ts  of  a  charg ing  session  i s  described .  D i fferen t  use  
cases  are  described  varying  from  immed iate  charg ing  to  de layed  charg ing  (via  schedu les)  
as  wel l  as  d iverse  bi l l i ng  scenarios.  

•  Part 2: Technical protocol description and Open Systems Interconnections (OSI) layer 
requirements [  I SO 1 51 1 8-2:201 4]  

Th is  part  speci fi es  the  messages  to  be  exchanged  between  the  commun ication  partners  
(Appl ication  Layer) ,  the  associated  data and  data types  (Presen tation  Layer)  via  TCP/IP-
based  transport  and  Network Layer to  the  Ethernet  based  Data Li nk.  

•  Part 3: Wired physical and data link layer requirements [ISO 1 51 1 8-3:FDIS]  

Th is  part  speci fi es  the  Physical  Layer for  wh ich  a  PLC  technology i s  used  that  does  not  
requ i re  add i ti onal  l i nes.  Besides,  t ime  response  d iag rams  are  described  showing  the  
detai l s  concerned  wi th  i nstal lation  and  de- instal lation  of  connections  i n  co-action  wi th  
I EC  61 851 -1 .  

•  Part 4: Network and application protocol conformance test.  

Th i s  part  o f  the  standard  was  approved  as  new pro ject  i n  201 2-06.  

•  Part 5: Physical and data link conformance test.  

Th i s  part  o f  the  standard  was  approved  as  new pro ject  i n  201 2-06.  

•  Part 6: General information and use-case definition for wireless communication.  

Th i s  part  of  the  standard  was  approved  as  new project  i n  201 3-01 .  

•  Part 7: Network and application protocol requirements for wireless communication.  

Th is  part  o f  the  standard  was  approved  as  new pro ject  i n  201 3-01  

•  Part 8: Physical and data link layer requirements for wireless communication.  

Th is  part  o f  the  standard  was  approved  as  new i tem  i n  201 3-01 .  
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Figure  F.2  – ISO 1 51 1 8  document  structure  accord ing   
to  ISO/IEC 7498-1  OSI -layers,  based  on  [IEEE VPPC201 2]  

F.5  Basic  structure of IEC 61 980 −  E lectric  veh icle  wi reless power transfer 
systems 

•  I EC  61 980-1 :201 5-07,  Electric vehicle wireless power transfer systems (WPT)  – Part 1: 
General requirements.  

•  PD  IEC  TS  61 980-2 : − ,  Electric vehicle wireless power transfer (WPT) systems  – Part 2: 
Specific requirements for communication between electric road vehicle (EV) and 
infrastructure with respect to wireless power transfer (WPT) systems. 5  

•  I EC  TS  61 980-3 : − ,  Electric vehicle wireless power transfer (WPT) systems  – Part 3: 
Specific requirements for the magnetic field power transfer systems.5  

___________ 

5  To  be  publ i shed .  
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Annex G  
( in formative)  

 
Typical  use of data objects in  the charger domains 

Th is  annex provides  i n formation  abou t  typical  use  of  I EC  TR  61 850-90-8  speci fi c  data objects  
wi th  the  d i fferen t  types  of  AC  and  DC  charg ing  systems.  

Table  G . 1  maps  use  of  data objects  to  charg ing  systems.  
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Table  G .1  – Use  of  data objects  in  charg ing  systems 

Log ical  Node 

/  Data  Object  

AC  Charg ing  DC  Charg ing  

Basic  Charg ing  Smart  Charg ing  System  A System  C  

DESE  

 EVSENam  +  +  +  +  

 I soTestFl t  +  +  +  +  

 ScTestFl t  +  +  +  +  

 D i gCommLos  +  +  +  +  

 Wl dDet  +  +  +  +  

 Ch aV +  +  +  +  

 Ch aA +  +  +  +  

 EVSEI d  -  +  -  +  

 Ch aPwrRtg  +  +  +  +  

 Ch aPwrTg t  +  +  +  +  

 Ch aPwrLi m  +  +  +  +  

 ConnTypDC  -  -  +  +  

 ConnTypPhs  +  +  -  -  

 ConnACRef  +  +  -  -  

 ConnDCRef  -  -  +  +  

DEAO 

 ConnSt  +  +  -  -  

 P l gStAC  +  +  -  -  

 CabRtg AC +  +  -  -  

 Ch aARtg  +  +  -  -  

 D i gComm  +  +  -  -  

 Ch aAMax +  +  -  -  

 EVRef  +  +  -  -  

DEDO 

 ConnStA -  -  +  -  

 ConnStC  -  -  -  +  

 CabRtg DC  -  -  +  +  

 P l gStDC -  -  +  +  

 EVRef  -  -  +  +  

DEEV 

 EVNam   +    

 ConnTypSel  +  +  +  +  

 Soc  +  +  +  +  

 EVI d  -  +  -  +  

 EMAI d  -  +  -  +  

 DptTm  +  +  +  +  

 EnAmnt  +  +  +  +  

 VMax +  +  +  +  

 VM in  +  +  +  +  
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Log ical  Node 

/  Data  Object  

AC  Charg ing  DC  Charg ing  

Basic  Charg ing  Smart  Charg ing  System  A System  C  

 AMax +  +  +  +  

 AM in  +  +  +  +  

 SchdRef  +  +  +  +  

ZCAB  

 ARtg  +  +  +  +  

 OvlM axPct  +  +  +  +  

 OvlM axTm  +  +  +  +  
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