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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS –  

 
Part 451 -4:  Settlement and  reconci l iation  business  process,   

contextual  and  assembly models  for European  market 
 

FOREWORD 

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

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparen tl y to  the  maximum  extent  possible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

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

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

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

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

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

I n ternational  Standard  I EC  62325-451 -4  has  been  prepared  by I EC techn ical  comm ittee  57:  
Power systems  management and  associated  in formation  exchange.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  201 4.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  Removal  of the  attributes  “quan ti ty”  and  “secondary quan ti ty”  of the  class  “Poin t” ;  

b)  I n troduction  of the  class  “Quanti ty”  from  I EC  62351 -351  UML  package,  wi th  the  fol l owing  
attributes  “quan ti ty”  as  mandatory and  “qual i ty”  as  optional ,  and  create  two  association  
1 . . 1  between  the  class  “Quanti ty”  and  the  class  “Poin t”  wi th  the  role  “ I n_Quanti ty”  and  
“Out_Quanti ty” .  
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c)  I n troduction  of the  class  “Reason”  from  I EC  62351 -351  UML package,  wi th  the  fo l lowing  
attributes  “code”  as  mandatory and  “text”  as  optional ,  and  create  an  association  0. . *  from  
the  class  “Reason”  to  the  class  “Poin t”  wi th  the  ro le  “Reason”.  

The  text of th is  I n ternational  Standard  i s  based  on  the  fol lowing  documents :  

CDV Report  on  voti ng  

57/1 737/CDV 57/1 804/RVC 

 

Fu l l  i n formation  on  the  voting  for the  approval  of th is  I n ternational  Standard  can  be  found  in  
the  report  on  voti ng  i nd icated  i n  the  above  table.  

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

A l i st of a l l  parts  i n  the  I EC 62325 series,  publ ished  under the  general  t i tl e  Framework for 
energy market communications ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

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

 

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

This  standard  i s  one  of the  I EC  62325  series  wh ich  define  protocols  for deregu lated  energy 
market commun ications.  

The  principal  obj ecti ve  of the  I EC  62325  series  i s  to  produce standards  wh ich  faci l i tate  the  
i n tegration  of market appl ication  software  developed  i ndependen tl y by d i fferen t vendors  i n to  a  
market management system ,  between  market management systems  and  market participan t  
systems.  Th is  i s  accompl ished  by defin ing  message exchanges  to  enable  these  appl ications  
or systems  access  to  publ ic data  and  exchange in formation  i ndependent of how such  
i n formation  is  represented  i n ternal l y.  

The  common  i n formation  model  (CIM)  speci fi es  the  basis  for the  semantics  for th is  message 
exchange.  

The  European  style  market profi l e  (ESMP)  is  based  on  d i fferent parts  of the  CIM  I EC  
standard .  The  CIM  i s  defined  through  a  series  of standards,  i . e.  I EC 62325-301 ,  I EC 61 970-
301  and  I EC 61 968-1 1 .  

Th is  document provides  the  settlement and  reconci l iation  bus iness  process  that can  be  used  
throughou t a  European  style  market.  Th is  standard  was  ori g ina l l y based  upon  the  work of the  
European  Transm ission  System  Operators  (ETSO)  Task Force  EDI  (E lectron ic Data  
I n terchange)  and  then  on  the  work of the  European  Network of Transm ission  System  
Operators  (ENTSO-E)  Working  Group EDI .  

Th is  document describes  the  settlement and  reconci l i ation  process  for wholesale  markets;  i t  i s  
brough t to  the  attention  of the  reader that i t  i s  envisaged  to  i n i ti ate  work on  a  combined  
reconci l iation  process  for retai l  and  wholesale  markets.  
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FRAMEWORK FOR ENERGY MARKET COMMUNICATIONS –  
 

Part 451 -4:  Settlement and  reconci l iation  business  process,   
contextual  and  assembly models  for European  market 

 

1  Scope 

Based  on  the  European  style  market  profi l e  (ESMP)  ( I EC  62325-351 ) ,  th i s  part  of I EC  62325-
451  speci fi es  a  package for the  settl ement and  reconci l i ation  business  process  and  the  
associated  document contextual  model ,  assembly model  and  XML schema for use  wi th in  
European  style  markets.  

The  re levant aggregate  core  components  (ACCs)  defined  in  I EC 62325-351  have  been  
con textual ised  in to  aggregated  bus iness  in formation  en ti ti es  (ABIEs)  to  satisfy the  
requ irements  of th is  bus iness  process.  The  con textual ised  ABIEs  have  been  assembled  i n to  
the  re levant document con textual  models.  Related  assembly models  and  XML schema for the  
exchange of i n formation  between  market participan ts  are  au tomatical l y generated  from  the  
assembled  document con textual  models .  

Th is  part of I EC 62325  provides  a  un i form  layou t for the  transm ission  of aggregated  data  i n  
order to  settle  the  e lectri ci ty market.  I t  i s  however not the  purpose  of th is  document to  define  
the  formu la  to  be  taken  i n to  account to  settl e  or reconci le  a  market.  The  purpose  of th is  
document i s  on l y to  enable  the  in formation  exchange necessary to  carry ou t the  computation  
of settl ement and  reconci l iation .  

The  settlemen t process  or reconci l i ation  process  is  the  way to  compute  the  fi na l  pos i ti on  of 
each  market participan t as  wel l  as  i ts  imbalance  amounts .  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i tion  
ci ted  appl i es.  For undated  references,  the  l atest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC TS  61 970-2,  Energy management system application program interface (EMS-API)  –  
Part 2: Glossary 

I EC 62325-301 ,  Framework for energy market communications – Part 301: Common 
information model (CIM)  extensions for markets  

I EC  62325-351 ,  Framework for energy market communications – Part 351 : CIM European 
market model exchange profile  

I EC  62325-450: 201 3,  Framework for energy market communications – Part 450: Profile and 
context modelling rules  

I EC  62325-451 -1 ,  Framework for energy market communications – Part 451-1 : 
Acknowledgement business process and contextual model for CIM European market  

I EC  62325-451 -2,  Framework for energy market communications – Part 451-2:  Scheduling 
business process and contextual model for CIM European market  

I EC  62361 -1 00,  Power systems management and associated information exchange – 
Interoperability in  the long term – Part 100: CIM profiles to  XML schema mapping  
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3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i tions  g iven  i n  I EC TS  61 970-2  and  the  
fol lowing  appl y.  

I SO  and  I EC main ta in  term inolog ical  databases  for use  i n  standard ization  at the  fol lowing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp : //www.electroped ia.org /  

•  I SO  On l ine  browsing  p latform :  avai lable  at h ttp : //www. iso.org/obp  

NOTE  Refer to  I EC 60050,  International Electrotechnical Vocabulary,  for general  g l ossary defi n i ti ons.  

3. 1   
aggregate  business  information  enti ty  
ABIE  
col lection  of related  pieces  of business  i n formation  that together convey a  d is tinct bus iness  
mean ing  i n  a  speci fic  Business  Context  

Note  1  to  en try Expressed  i n  model l i ng  terms,  th i s  i s  the  representation  of an  obj ect  cl ass,  i ndependent of any 
speci fi c  business  con text.  

[SOURCE:  I SO/TS  1 5000-5: 201 4,  3 . 1 ]  

3.2   
aggregate  core  component 
ACC  
col lection  of related  pieces  of bus iness  i n formation  that together convey a  d is tinct  bus iness  
mean ing ,  i ndependent of any speci fic  Business  Context  

[SOURCE:  I SO/TS  1 5000-5: 201 4,  3 . 2 ]  

3.3   
appl ication  program  in terface  
API  
set of publ ic  functions  provided  by an  executable  appl ication  component for use  by other 
execu table  appl ication  componen ts  

3.4  
assembly model  
model  that prepares  i n formation  i n  a  business  con text for assembly i n to  electron ic  documents  
for data  in terchange  

3.5   
based  on   
IsBasedOn  
use  of an  artefact that has  been  restricted  accord ing  to  the  requ i rements  of a  speci fic 
bus iness  con text  

[SOURCE:  I EC 62325-450: 201 3,  3. 4]  

3.6   
business  context  
formal  description  of a  speci fic business  ci rcumstance  as  i den ti fied  by the  values  of a  set of 
con text  categories,  a l lowing  d i fferen t bus iness  ci rcumstances  to  be  un iquely d i stingu ished  

[SOURCE:  UN /Cefact,  Un i fi ed  Context Methodology Techn ical  Speci fication ]  

http://www.iso.org/obp
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3.7   
information  model  
representation  of concepts ,  re lationsh ips ,  constra in ts,  ru les,  and  operations  to  speci fy data  
semantics  for a  chosen  domain  of d iscourse  

Note  1  to  en try I t  can  provi de  shareabl e,  s tabl e,  and  organ i zed  structu re  of i n formation  requ i rements  for the  
domain  con text.  

3.8   
market  management system  
MMS 
computer system  comprised  of a  software  p latform  provid ing  bas ic support services  and  a  set 
of appl ications  provid ing  the  functional i ty needed  for the  effective  management of the  
e lectrici ty market  

Note  1  to  en try These  software  systems  i n  an  e l ectri ci ty market may i ncl ude  support  for capaci ty a l l ocation ,  
schedu l i ng  energy,  anci l l ary or other services,  real -time  operations  and  settl ements.  

3.9   
message  business  i nformation  enti ty 
MBIE  

aggregation  of a  set  of ABIEs  that respects  a  defi ne  set  of assembly ru les  

4 Document contextual  model  and  message assembly model  basic concepts  

4.1  Overview 

I EC 62325-450  defines  a  set of CIM  profi l es  that  fol l ows  a  l ayered  model l ing  framework as  
ou tl ined  i n  F igure  1  go ing  from  the  common  in formation  model  (CIM ,  I EC  61 968-1 1 ,  
I EC 61 970-301  and  I EC 62325-301 ),  to  d i fferen t reg ional  contextual  models  and  the ir 
subsequent con textual i zed  documents  for i n formation  exchange;  the  fi na l  step  being  the  
message  speci fications  for i n formation  i n terchange.  



 – 1 2  – I EC 62325-451 -4: 201 7  © I EC  201 7  

 

Figure 1  – IEC  62325-450  model l ing  framework 

The reg ional  contextual  models  are  the  bas ic core  components  that are  necessary to  bu i l d  
e lectron ic documents  for in formation  i n terchange.  Th is  i s  defined  i n  the  European  style  
market con textual  model  ( I EC 62325-351 ).  These  core  components  are  a lso  termed  
aggregate  core  components  (ACCs).  

A document con textual  model  i s  based  upon  a  speci fic business  requ i rements  speci fication  
and  i s  constructed  from  the  con textual isation  of the  ACCs  that can  be  found  in  the  European  
style  market con textual  model .  The  con textual ised  ACCs  at th is  s tage  are  terms  aggregate  
bus iness  i n formation  en ti ti es  (ABIEs)  These  ABIEs  are  the  constructs  that are  assembled  
together i n to  a  speci fic  e lectron ic document to  sati sfy the  i n formation  requ i rements  ou tl i ned  in  
the  bus iness  requ i rements  speci fication .  The  transformation  from  an  ACC to  an  ABIE  shal l  
respect the  ru les  defined  i n  I EC 62325-450.  

Once  a  document contextual  model  has  been  bu i l t  that satisfactori l y meets  the  business  
requ i rements,  a  message  assembly model  can  be  au tomatical l y generated  from  i t.  

XML schema may then  be  au tomatical l y generated  from  the  message assembly model .  I f 
necessary,  speci fic mapping  can  take  p lace  at th is  stage  to  transform  the  CIM  class  names  
and  attribu te  names  i n to  l egacy market names.  

4.2  European  style  market package structure  

Figure  2  describes  the  main  package  structure  of the  Eu ropean  s tyle  market profi le  (ESMP).  

IEC 
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Figure 2  – Overview of European  style  market  
profi le  dependency 

For each  bus iness  process,  a  business  process  package is  described  i n  an  I EC 62325-451 -x 
(x from  1  to  n )  s tandard .  A business  process  package  contains:  

•  The  document contextual  model  (ABIE)  and  the  au tomatical l y generated  message 
assembly model  (MBIE)  for each  e lectron ic document requ ired  to  enable  the  completion  of 
the  bus iness  process.  Each  document i s  a  sub  con textual  model  derived  by restriction  
from  the  Eu ropean  style  market profi le .  

•  The  XML  schema of the  business  document that  i s  au tomatical l y generated  from  the  
message  assembly model .  

The  European  style  market profi l e  (ESMP),  as  defined  i n  I EC  62325-351 ,  provides  the  core  
components  perm i tted  for use  in  an  I EC 62325-451 -x s tandard  as  a l l  ABIEs  shal l  be  “based  
on”  the  I EC  62325-351  core  components :  

•  ESMPClasses:  Defin ing  a l l  the  sem i -con textual  cl asses  of the  European  style  market 
profi le  derived  by restriction  from  the  CIM  model .  

•  ESMPDataTypes:  Defin ing  a l l  the  core  datatypes  used  wi th in  the  ESMP classes.  

IEC 
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Al l  the  core  components  that are  used  i n  every e lectron ic  document structu re  have  been  
harmon ized  and  centra l i zed  i n  the  European  style  market profi l e.  These  core  components  are  
consequentl y the  basic  bu i l d i ng  b locks  from  wh ich  a l l  e lectron ic document ABIEs  are  derived .  

4.3  From  the  European  style  market profi l e  to  the  document contextual  model  

The document con textual  model  for a  g i ven  bus iness  process  i s  constructed  by an  i n formation  
anal yst who i den ti fi es  a l l  the  i n formation  requ i rements  necessary to  satisfy the  bus iness  
process.  

Once  the  i n formation  requ irements  have  been  identi fied  the  i n formation  anal yst i den ti fi es  the  
re lated  ACCs  that are  avai lable  i n  the  European  s tyle  market profi l e  and  con textual ises  them  
to  meet the  i n formation  requ irements .  Th is  con textual isation  step  creates  a  set of aggregate  
bus iness  i n formation  enti ties  (ABIEs).  

I n  a  fi nal  step  the  i n formation  anal yst  assembles  together i n to  a  speci fic  document contextual  
model  package the  ABIEs  to  form  a  document model  satisfying  the  business  requ i rements.  

4.4  From  the  document contextual  model  to  the  message assembly model  

Once the  document contextual  model  has  been  fi nal ised ,  the  message assembly model  may 
be  au tomatical l y generated .  

Al l  document contextual  models  share  the  same core  components  and  core  datatypes.  These  
are  defined  i n  the  European  style  market profi le  ( IEC 62325-351 )  and  are  con textual ised  and  
refi ned  i n  a l l  d ocument con textual  models  ( I EC 62325-451 -x series)  respecting  the  ru les  as  
described  in  I EC 62325-450.   

4.5  From  the  assembly model  to  the  XML schema 

The fina l  model l i ng  step  appl ies  a  standard ized  set of cri teria  i n  order to  generate  a  un i form  
XML schema from  the  assembly model .  Th is  transformation  process  respects  the  ru les  
defined  i n  I EC  62361 -1 00.  

5 The settlement and  reconci l iation  business  process  

5.1  Balance responsible  party and  settlement  

As ind icated  i n  the  I EC  62325-301  “MarketRoleKind  enumeration” ,  i n  the  European  style  
e lectrici ty market,  a  ba lance  responsib le  party cou ld  be  defined  as :  

•  A party that has  a  contract proving  fi nancial  securi ty and  identi fying  ba lance  responsibi l i ty 
wi th  the  imbalance  settlement responsib le  for the  market balance  area  en ti tl ing  the  party 
to  operate  i n  the  market.  Th is  i s  the  on l y ro le  a l l owing  a  party to  nom inate  energy on  a  
wholesale  l evel .  

NOTE  The  mean ing  of the  word  "balance"  i n  th i s  con text s i gn i fi es  that  the  q uanti ty con tracted  to  provide  or to  
consume shal l  be  equal  to  the  quan ti ty rea l l y provi ded  or consumed .  

The role  of ba lance  responsib le  party i s  l i nked  to  the  role  of balance  suppl ier,  i . e.  

•  A party that markets  the  d i fference between  actual  metered  energy consumption  and  the  
energy bought wi th  fi rm  energy con tracts  by the  party connected  to  the  g ri d .  I n  add i tion  
the  balance  suppl ier markets  any d i fference wi th  the  fi rm  energy contract (of the  party 
connected  to  the  gri d )  and  the  metered  production .  There  is  one  balance  suppl ier for each  
accounting  poin t.  
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c l a s s  B a l a n ce  r es pon s i b l e  pa r t  r e l a t i on s

Balance  responsible  

party
(from Actors)

Balance  suppl ier

(from 

Actors)

Party connected to 

the  grid
(from 

Actors)

Trade responsible  

party
(from 

Actors)

Party connected to 

the  grid_1
Party connected to 

the  grid_n

Other trade  

responsible  party

Power exchange

System operator

(from 

Actors)

The trade responsible party could buy or sel l  

energy on power exchange.

This transaction i s accounted as " generation"  

or " consumption"  for the settlement, i .e.  " in 

quantity"  or " out quantity" .

The balance responsible party could provide anci l l ary 

services and/or balancing services to a system operator.

This transaction is accounted either as " generation"  or 

" consumption"  for the settlement, i .e.  increase or decrease of 

generation, demand response, etc.  

The trade responsible party could exchange energy with 

other trade responsible party through bi l ateral  (over 

the counter) transactions (national  or international  

transactions).

This transaction is accounted as generation or 

consumption for the settlement.

A  party connected to the grid could

sel l  or buy a block of energy.

This transaction is accounted 

either as " generation"  or 

" consumption"  for the settlement.

A  party connected to the grid 

could sel l  or buy its measured 

generation or consumption.

Metered values  are thus 

necessary to define that was 

real l y  injected or withdrawn 

from the grid.

Depending upon the meter 

equipment, profi le could be 

used to estimate the energy 

values.

Contract agreement to be included in

the balance responsible party settlement.
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A party connected  to  the  grid  cou ld  be  defined  as:  

•  A party that contracts  for the  ri ght to  consume or produce e lectrici ty at an  accounting  
poin t.  

F i gu re  3  describes  the  d i fferen t transactions  of a  balance  responsible  party wh ich  cou ld  have  
to  be  cons idered  when  carrying  ou t a  settlemen t or a  reconci l i ation  process:  

The  settl ement process  thus  enables  the  reconci l iation  of a l l  the  “commercia l  transactions”  
wi th  the  actual  measured  values  ei ther from  meters,  estimated  va lues  or profi l es.  

The  main  pu rpose  is  thus  to  assess,  after the  fact,  that the  balance  responsible  party was  
ba lanced  and  i f not to  compute  the  deviations  and  to  settle  them .  

5.2  Overal l  business  context  

With in  an  e lectrici ty market,  actors  are  buying/sel l ing  energy between  themselves  as  wel l  as  
sel l i ng  energy to  end  users  or buying  energy from  generati ng  un i ts.  These  acti vi ties  are  
carried  ou t from  the  time of earl y p lann ing  and  trad ing ,  un ti l  the  i n traday processes.  

When  the  market bus iness  processes  as  wel l  as  the  operational  processes  (real - time 
operation)  are  closed ,  then  comes  the  time to  settl e  or reconci l e  the  market,  i . e.  to  compute  
for each  balance  responsible  party what he  has  i n jected  i n  a  market area  and  what he  has  
wi thdrawn  from  th is  market area.  

For proper operation  of a  European  s tyle  e lectri ci ty market,  each  balance  responsible  party 
shal l  be  balanced ,  i . e.  he  shou ld  have  the  sufficien t “generation”  (physical  i npu ts  or buying  
transactions)  to  cover i ts  “consumption”  (phys ical  ou tpu ts  or se l l i ng  transactions)  at each  
time.  

The  settlement process  is  the  bas ic process  to  compute  an  imbalance  deviation  based  on  
commercia l  transactions  and  accounting  energy values.  I t  shou ld  be  poin ted  out that the  
accounting  energy values  cou ld  be  energy meter read ings,  estimated  energy meter read ings  
or profi l es  (derived  from  an  index value  and  not based  upon  a  load/generation  curve).  

Settlemen t and  reconci l i ation  processes  are  often  carried  ou t  several  times,  i . e .  typ ical l y there  
are  one  or more  re  runs  of the  processes  based  on  more  accurate  accounting  energy values.  
Typical l y,  the  reconci l i ation  process  is  spread  over the  period  un ti l  a l l  metering  va lues  have  
been  read .  

Depend ing  upon  l ocal  regu lation ,  add i tional  i n formation  cou ld  be  used  to  compute  the  ki nds  of 
imbalance,  or deviation  between  the  p lanned  and  the  real i zed  schedu les .  

I t  i s  not the  purpose  of th is  document to  state  how to  col l ect the  energy meter read ings,  the  
i ndex va lues,  etc.  On l y aggregated  va lues  per balance  responsib le  party are  used  for the  
settlement process;  the  way to  aggregate  the  data  from  the  energy meter read ings  i s  not 
wi th in  the  scope of th is  document.  

5.3  Use cases  

The settlement or reconci l i ation  process  takes  p lace  once  the  market and  operation  
processes  have  been  completed  from  the  l ong  term  plann ing  down  to  the  i n traday market and  
through  the  day ahead  market as  wel l  as  the  real  time  operations  of the  bu lk  power system .  

The  settlemen t or reconci l iation  process  is  composed  of th ree  bas ic acti vi ti es.  

•  The  fi rst activi ty i s  the  computation  and  aggregation  per balance  responsib le  party of a l l  
agreed  transactions  i nclud ing  over the  coun ter transactions,  cross-border transactions,  
power exchange  transactions,  and  balancing  transactions.  
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•  The  second  acti vi ty i s  the  compu tation  and  aggregation  per ba lance  responsib le  party of 
a l l  the  accounting  energy values,  measured ,  estimated ,  or profi l ed  for i ts  phys ical  i n jection  
or wi thd rawal .  

•  The  th i rd  acti vi ty i s  the  settlement or reconci l iation  of these  values,  i . e .  computes  the  
imbalances  and  establ ishes  the  imbalance  settl ement amounts .  

F igure  4  describes  the  actors  and  main  use  cases  of the  settlement or reconci l i ation  process.  

The  roles  that  take  parts  i n  the  settl ement or reconci l i ation  process  are ,  for example:  

•  Balance  responsib le  party,  who  receives  the  settlement i n formation .  

•  Nom ination  val idator,  who provides  the  cross-border transactions.  

•  Meri t order l i st  (MOL)  responsible ,  who  provides  the  ba lancing  transactions.  

•  System  operator,  who  provides  the  aggregated  schedu les,  balancing  and  system  
frequency data.  

•  Metered  data  aggregator,  who provides  the  aggregated  metered  i n formation .  The  metered  
data  aggregator may have  local  metered  data  aggregators  that provide  i n i ti a l  aggregated  
i nput for consol i dation  and  val i dation  before  be ing  sen t to  the  imba lance  settl ement 
responsib le.  

•  Imbalance  settlement responsib le,  who establ i shes  the  imbalances  (quanti ties  and  
amounts) .  

•  B i l l i ng  agent,  who  invoices  the  balance  responsible  party.  

The  i n formation  necessary to  run  the  settlement or reconci l i ation  process  for a  g i ven  market 
area  is  the  fol l owing :  

•  Aggregated  executed  schedu les  per balance  responsible  party that orig i nate  at the  l ast  
stage  of the  schedu l ing  process ;  these  schedu les  cou ld  be  day ahead ,  or i n traday 
transactions  and  cou ld  ori g inate  from  a  nom ination  val i dator for cross  border transactions.  

•  Aggregated  metered  data  or estimated  data  per ba lance  responsible  party.  

•  Balancing  and  system  frequency data  that orig inate  from  the  meri t order l i s t responsib le  
and  from  anci l l ary services  activation  by the  system  operator.  

•  Settl ement pricing  i n formation .  Th is  i s  ou ts ide  the  scope of th is  document and  is  
dependen t on  l ocal  market  ru les.  
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IEC 

Figure 4 – Settlement/reconci l iation  use  case  

The settlemen t or reconci l iation  cycle  cou ld  be  da i l y,  weekl y,  month l y or yearl y.  

5.4  Process  flow 

The sequence d iagram  in  F igure  5  ou tl ines  the  i n formation  that i s  exchanged  between  the  
d i fferent  actors  i n  the  settlemen t or reconci l i ation  process .  
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s d  P r oces s  f l ow
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(from Actors)
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(from Actors)

1 .0 Nominate schedules

1 .1

Process

matching

of

schedules
1 .2  Acknowledge report

1 .3  Confi rmation report

2.0 Nomination report

2.1  Acknowledge report

3.0 Balancing data

3.1  Acknowledge report

4.0 Final i sed data  for  schedules,  nominations,  balancing and frequency  system data

4.1  Acknowledge report

5.0 Aggregated energy  data

5.1  Acknowledge report
5.2  Market  metered information

6.0 Draft  imbalance report

6.1  Acknowledge report

6.2

Reprocess

for

corrections

6.3  Final  imbalance report

6.4 Acknowledge report

7.0 Final  imbalance report

7.1  Acknowledge report

8.0

Invoice



 – 20  – I EC 62325-451 -4: 201 7  © I EC  201 7  

As  concerns  fl ow 4. 0,  the  market operator may a lso  send  the  trades  on  thei r p l atform  to  the  
imbalance  settl ement responsible.  

The  fo l l owing  flows  are  hand led  through  e lectron ic document described  i n  other I EC  
documents,  main l y I EC 62325-451 -1  and  I EC 62325-451 -2 .  

•  F l ows  1 . 0  to  1 . 3  are  re lated  to  over the  counter transactions,  i . e.  main l y b i l atera l  
exchanges  between  ba lance  responsib le  parties.   

•  F l ows  2 . 0  and  2 . 1  are  re lated  to  cross-border transactions.   

•  F l ows  3 . 0  and  3 . 1  are  re lated  to  the  balancing  data.  

Once  the  system  operator has  received  th is  i n formation ,  aggregation  per ba lance  responsible  
party of the  fina l ised  data  cou ld  be  carried  ou t.  

F low 4. 0  cou ld  i nclude  several  energy account reports  for the  various  ki nd  of i n formation  to  be  
provided  by the  system  operator to  the  imbalance  settlemen t responsib le ;  these  data  being  
the  aggregated  schedu les,  the  balancing  data,  the  frequency system  data,  etc.  

I n  a  s im i l ar way,  the  i nvolved  metered  data  aggregators  provide  for the ir respective  areas  the  
aggregated  i n formation  per party,  e. g .  ba lance  responsible  party or ba lance  suppl ier,  flow 5. 0,  
to  the  imbalance  responsible  party us ing  the  energy account  report.  Th is  i n formation  may be  
a lso  provided  to  each  balance  responsible  party,  fl ow 5. 2 ,  for veri fication .  

Based  on  these  i npu ts  as  wel l  as  pricing  i n formation  ( that may be  provided  by d i fferent actors  
depend ing  upon  the  market des ign) ,  the  imbalance  settlement responsib le  computes  the  d raft  
imbalance  report per ba lance  responsible  party.  The  d raft imbalance  report,  fl ow 6 ,  con tains  
the  values  calcu lated  by the  imbalance  settlement responsible  on  the  basis  of aggregated  
metered  data,  fi nal ised  schedu les  and  regu lation  data.  

The  energy account report i s  the  document to  be  used  for the  exchanges  (flows  6. 0,  6 . 3,  and  
7. 0)  together wi th  the  acknowledgement document.  

Each  balance  responsible  party cou ld  check i ts  imbalance  deviation  and  acknowledge  or not 
the  settlement.  

There  may be  a  number of i terations ,  l oop  6. 2 ,  of the  d raft imbalance  report up  to  the  fi na l  
settlement.  

The  fi nal  imbalance  report i s  sent to  each  bal ance  responsible  party,  flow 6 . 3 ,  bu t  a lso  to  the  
b i l l i ng  agent,  fl ow 7. 0 .  The  docStatus  attribute  shal l  have  the  value  “F inal ” .  The  
marketParticipant.mRID  attribute  i n  the  TimeSeries  class  shal l  i denti fy the  party to  be  
i nvoiced .  

Then ,  the  b i l l i ng  agen t i ssues  the  i nvoice  to  the  balance  responsible  party (flow 8. 0) .  

The  reconci l i ation  process  involves  the  metered  data  aggregators  provid ing  a  new set of 
aggregated  data  when  the  accounting  energy values  are  avai l able  i n  a  better qual i ty (profi l i ng  
and  read ing  of index).  Thus  the  operations  5. 0  to  7 . 0  cou ld  be  i terated  a  number of times  
depend ing  upon  the  l ocal  market ru les.  

5.5  Business  ru les  for the  settlement  and  reconci l iation  process  

5.5. 1  General  

Al l  the  business  ru les  described  i n  I EC  62325-351  are  a lso  val id  for th is  standard .  Add i ti onal  
ru les  are  provided  hereafter.  
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As  shown  i n  F igure  5,  an  acknowledgement document,  as  defi ned  i n  I EC 62325-451 -1 ,  shou ld  
be  generated  e i ther accepting  the  received  document or rej ecti ng  i t.  

A received  document for wh ich  a  posi ti ve  acknowledgement document was  i ssued ,  and  
having  a  revisionNumber greater than  the  previous  received  document,  shal l  completel y 
replace  i t.  

5.5.2  Attributes  area_Domain .mRID  and  domain .mRID  and  quanti ty 

The i n_Quanti ty. quanti ty and  out_Quanti ty. quan ti ty attributes  are  related  to  the  
area_Domain .mRID.   

The  va lue  of the  i n_Quanti ty. quanti ty attribu te  ind icates  the  amount of product that en ters  the  
area  i den ti fied  by the  area_Domain .mRID;  the  va lue  of the  ou t_Quanti ty. quanti ty attribute  i s  
the  amount of product  that l eaves  the  area  i den ti fied  by the  area_Domain .mRID.  The  value  of 
each  of these  attribu tes  shal l  be  pos i ti ve.  

The  area_Domain .mRID  cou ld  be  e i ther the  area  of the  settlement or a  “subarea”.  

As  an  example,  i n  a  market area  composed  of several  d istribu tion  areas  each  one  wi th  a  
d i fferent metered  data  aggregator,  each  metered  data  aggregator shou ld  provide  for i ts  own  
area_Domain .mRID  the  i n_Quanti ty. quanti ty and  out_Quanti ty. quan ti ty of each  ba lance  
responsib le  party active  on  i ts  own  area.  I n  such  a  case,  the  domain_mRID  shou ld  i den ti fy the  
market area.  

5.5.3  Dependency matrix for type,  processType  and  businessType  

Table  1  provides  the  recommended  categorization  for the  type  of document,  the  process  type  
and  the  associated  bus iness  type.  

Depend ing  upon  the  implementation  and  the  way the  settl ement i s  compu ted  add i tional  types  
of processes  or businesses  cou ld  be  added .  
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Table  1  – Dependency table  for type,  processType and  businessType  

type (Document)  processType  businessType (TimeSeri es)  

A09 – F i nal i sed  schedu le  A04  – System  operation  
cl osure   

A02  – I n ternal  trade  

A03  – External  trade  expl i ci t  capaci ty 

A06  – External  trade  wi thou t expl i ci t  capaci ty  

A09  – I ndependent  power producer 

A1 0  – Regu lation  data  report  A04  – System  operation  
cl osure  

A1 0  – Terti ary control  

A1 1  – Primary con trol  

A1 2  – Secondary control  

A1 1  – Agg regated  energy data  
report  

A05  – Metered  data  
agg regation  

A1 3  – Load  profi l e  

A1 4  – Agg regated  energy data  

A1 5  – Losses   

A1 6  – Trans i ts   

A1 2  – Imbalance  report  A06  – Imbalance  settl ement  A02  – I n ternal  trade  

A03-  External  trade  expl i ci t  capaci ty  

A06  – External  trade  wi thou t expl i ci t  capaci ty  

A09  – I ndependent  power producer 

A1 0  – Terti ary control  

A1 1  – Primary con trol  

A1 2  – Secondary control   

A1 3  – Load  profi l e  

A1 4  – Agg regated  energy data  

A1 5  – Losses   

A1 6  – Trans i ts  

A1 7  – Settl ement devi ation  

A1 8  – Techn ical  constrain t  deviation  

A1 9  – Bal ance  energy devi ation  

A20  – Imbalance  vol ume   

A21  – I nadverten t d evi ati on  

A22  – Frequency control  

A23  – Bal ance  management  

A24  – Tota l  trade  

A30  – I n ternal  i n ter-area  trade  

 

5.5.4  Dependency of attributes  of the  TimeSeries  

There  are  four attributes  of the  TimeSeries  class  that are  dependent.  The  cond i tions  for use  
of these  depend ing  attribu tes  are  provided  i n  Table  2 .  
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Table  2  – Dependency table  for TimeSeries  attributes  

Dependent attribu te  Set of cond i tions  to  use  the  depending  attribute  

marketParti cipant.mRID  The  process_classi fi cationType  attri bu te  shal l  be  “Detai l ” .  

The  objectAggregation  attri bu te  shal l  be  ”Party” .  

marketAgreement.mRID  The  type  attri bu te  shal l  have  one  of the  fol l owing  val ues  “A09  – F i nal i sed  
schedu l e” ,  “A1 1  – Aggregated  energy data” ,  or “A1 2  – Imbalance  report” .  

The  process. processType  shal l  have  one  of the  fol l owing  val ues  “A04  – System  
operati on  cl osu re” ,  “A05  – Metered  data  aggregation ” ,  or “A06  – Imbalance  
settl ement” .  

The  process_class i fi cationType  attri bu te  shal l  be  “Detai l ” .  

The  businessType  attri bu te  shal l  have  one  of the  fol l owing  va l ues  “A02  – 
I n ternal  trade”,  “A03  – External  trade” ,  “A06  –External  trade  wi thou t exp l i ci t  
capaci ty”  “A09  – I n dependent  power producer” ,  “A1 0  – Terti ary con tro l ” ,  or “A1 6  
– Transi ts” .  

currency_Un i t. name  The  type  attri bu te  shal l  be  “A1 2  – Imbalance  report” .  

The  process. processType  attri bu te  sha l l  be  “A06  – Imbalance  settl ement” .  

The  businessType  attri bu te  shal l  have  one  of the  fol l owing  va l ues  “A1 7  – 
Settl ement deviation ”,  “A1 8  – techn ical  constrai n t  deviati on ”,  “A1 9  – Balance  
energy devi ation” ,  or “A20  – Imbalance  volume”.  

marketEvaluationPoin t.mRID  The  type  attri bu te  shal l  have  one  of the  fol l owing  val ues  “A1 1  – Aggregated  
energy data” ,  or “A1 2  – Imbalance  report” .  

The  process. processType  shal l  have  one  of the  fol l owing  val ues  “A05  – 
Metered  data  aggregation ”,  or “A06  – Imbalance  settl ement” .   

The  process_classi fi cationType  attri bu te  shal l  be  “Detai l ” .  

The  objectAggregation  attri bu te  shal l  be  ”Party”.  

 

Depend ing  upon  the  l ocal  market ru les,  add i tional  va lues  can  be  i ncluded  i n  th is  set  of 
cond i ti ons.  

5.5.5  Ru les  govern ing  the  Point class  

The Poin t cl ass  con tains  the  re lati ve  pos i tion  wi th in  a  t ime in terval  period ,  as  defined  in  the  
timeI n terval  attribute,  the  quanti ti es  associated  wi th  that posi tion ,  in_Quan ti ty. quan ti ty and  
ou t_Quanti ty. quanti ty attribu tes,  and  eventual l y the  tota l  monetary amoun t of the  cost  of any 
even tual  imbalance,  price. amount.  

5.5.6  Attribute  price.amount  

The price. amoun t attribu te  cou ld  have  pos i ti ve  or negative  values  (see  Table  1 7) .  

The  price.amount attribu te  is  dependent.  The  cond i ti ons  to  use  these  depend ing  attributes  are  
provided  in  Table  3 .  

Table  3  – Dependency table  for price.amount  attribute  

Dependent attribu te  Set of condi tions  to  use  the  depending  attribute  

Price. amount  The  type  attri bu te  shal l  have  the  fol l owing  val ue  “A1 2  – Imbalance  report” .  

The  process. processType  shal l  have  the  fo l l owing  val ue  “A06  – Imbalance  
settl ement” .   

The  businessType  attri bu te  shal l  have  one  of the  fol l owing  va l ues  “A1 7  – 
Settl ement deviation ”,  “A1 8  – Techn ical  constrai n t  deviati on ” ,  “A1 9  – Balance  
energy devi ation”  or “A20  – Imbalance  volume”.  
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6 Contextual  and  assembly models  

6.1  Energy account contextual  model  

6. 1 . 1  Overview of the  model   

Figu re  6  shows the  energy account contextual  model .   

 
IEC 

Figure 6  – Energy account contextual  model  

6. 1 . 2  IsBasedOn  relationsh ips  from  the  European  style  market profi l e  

Table  4  shows  the  traceabi l i ty dependency of the  classes  used  i n  th is  package towards  the  
upper l evel .  

Table  4 – IsBasedOn  dependency 

Name  Complete  I sBasedOn  Path   

Currency_Un i t   TC57CIM: : I EC62325: :MarketManagement: : Un i t  

Domain   TC57CIM: : I EC62325: :MarketManagement: : Domain  

EnergyAccount_MarketDocument   TC57CIM: : I EC62325: :MarketManagement: :MarketDocument  

MarketAgreement  TC57CIM: : I EC62325: :MarketManagement: :MarketAgreemen t  

MarketEvaluationPoin t   TC57CIM: : I EC62325: :MarketManagement: :MarketEval uati onPoin t  

MarketParti cipant   TC57CIM: : I EC62325: :MarketCommon : :MarketParti cipan t  

MarketRole   TC57CIM: : I EC62325: :MarketCommon : :MarketRol e  

Measure_Un i t   TC57CIM: : I EC62325: :MarketManagement: : Un i t  
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Name  Complete  I sBasedOn  Path   

Party_MarketParti cipant   TC57CIM: : I EC62325: :MarketCommon : :MarketParti cipan t  

Poin t   TC57CIM: : I EC62325: :MarketManagement: : Poin t  

Pri ce   TC57CIM: : I EC62325: :MarketManagement: : Pri ce  

Process   TC57CIM: : I EC62325: :MarketManagement: : Process  

Quanti ty  TC57CIM: : I EC62325: :MarketManagement: :Quanti ty  

Reason   TC57CIM: : I EC62325: :MarketManagement: :Reason  

Series_Peri od   TC57CIM: : I EC62325: :MarketManagement: : Peri od  

Time_Period   TC57CIM: : I EC62325: :MarketManagement: : Peri od  

TimeSeries   TC57CIM: : I EC62325: :MarketManagement: : TimeSeries  

 

6.1 .3  Detai l ed  Energy account contextual  model  

6. 1 . 3.1  EnergyAccount_MarketDocument root class  

An  energy accoun t report for a  g i ven  set of time series  and  a  g i ven  accoun ting  period  
Time_Period  class,  period . timeIn terval  attribu te)  shal l  have  a  un ique  identi fication  ass igned  
by the  sender of the  document for a l l  transm issions  to  the  receiver.   

Al l  add i tions,  mod i fications,  or suppress ions  for the  time series  and  accounting  period  shal l  
use  the  same identi fication .   

An  e lectron ic document con tain ing  the  i n formation  necessary to  satisfy the  requ irements  of a  
g iven  bus iness  process.  

Table  5  shows  a l l  attributes  of EnergyAccount_MarketDocument.   

Table  5  – Attributes  of Energy account contextual  
model : : EnergyAccount_MarketDocument  

Order  mu l t.   Attribu te  name /  Attribu te  
type   

Description   

0  [1 . . 1 ]  mRID   

I D_Stri ng   

The  u n ique  i d enti fi cati on  of the  document bei ng  exchanged  wi th i n  a  
business  process  fl ow.  

1  [1 . . 1 ]  revi s ionNumber  

ESMPVersion_Stri ng   

The  i d enti fi cati on  of the  vers ion  that  d i s ti ngu ishes  one  evolu ti on  of a  
document from  another.  

2  [1 . . 1 ]  type   

MessageKind_Stri ng   

The  coded  type  of a  document.  The  document type  describes  the  
pri ncipal  characteri sti c  of the  document.   

3  [1 . . 1 ]  docStatus   

Action_Status   

The  i d enti fi cati on  of the  cond i ti on  or pos i ti on  of the  document  wi th  regard  
to  i ts  s tand ing .  

7  [1 . . 1 ]  createdDateTime  

ESMP_DateTime   

The  date  and  time  of the  creati on  of the  document.  

 

Table  6  shows  a l l  association  ends  of EnergyAccoun t_MarketDocument wi th  other classes.   
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Table  6  – Association  ends  of Energy account contextual  
model : : EnergyAccount_MarketDocument  wi th  other classes   

Order  mu l t.   C lass  name /  Role   Description   

4  [1 . . 1 ]  Process  

Process   

 
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: : Process.Process[0. . *]  

5  [1 . . 1 ]  MarketParti cipant  

Sender_MarketParti cipan t  

Document  owner.   
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: :MarketParti cipan t.MarketParti cipant[0 . . * ]  

6  [1 . . 1 ]  MarketParti cipant  

Recei ver_MarketParti cipan t  

Document  reci pient.   
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: :MarketParti cipant.MarketParti cipan t[0 . . * ]  

8  [1 . . 1 ]  Time_Period  

Period   

Th i s  i n formation  provides  the  s tart  and  end  date  and  time  of the  
accounti ng  peri od .   
The  recei ver shal l  completel y re ject  documents  wi th  any time  i n terva l s  
ou ts i de  the  accounti ng  period .   
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: : Time_Peri od .Peri od [0. . *]  

9  [0 . . 1 ]  Domain  

Domain   

The  i d enti fi cati on  of the  domai n  that  i s  covered  i n  the  energy account 
report.   
Th i s  wi l l  frequentl y be  the  market  balance  area  that  i s  the  subject  of the  
report.   
However,  other domains  may a l so  be  used  as  defi ned  by l ocal  market 
ru l es  to  enable  the  parti cu l ar balanci ng  markets  to  be  i den ti fi ed .   
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: : Domain . Domain [0. . 1 ]  

1 0  [1 . . * ]  TimeSeries  

TimeSeries   

 
Association  Based  On :   
ESMPClasses: :MarketDocument. []  

 
ESMPClasses: : TimeSeries. TimeSeri es[0. . * ]  

 

6.1 .3.2  Currency_Un it  

The code  speci fying  a  monetary un i t.  

Table  7  shows  a l l  attributes  of Currency_Un i t.   

Table  7  – Attributes  of Energy account contextual  model : : Currency_Unit  

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  name  

CurrencyCode_Stri ng   

The  i d enti fi cati on  of the  formal  code  for a  cu rrency ( I SO  421 7) .  

 

6.1 .3.3  Domain  

A domain  covering  a  number of related  obj ects ,  such  as  market balance  area,  g ri d  area,  
borders  etc.   
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Table  8  shows  a l l  attributes  of Domain .   

Table  8  – Attributes  of Energy account contextual  model : : Domain   

Order  mu l t.   Attribute  name /  Attribute  type  Description   

0  [1 . . 1 ]  mRID   

AreaID_Stri ng   

The  u n ique  i d enti fi cati on  of the  domain .  

 

6.1 .3.4  MarketAgreement 

A formal  agreement between  two parties  defin ing  the  terms  and  cond i tions  for a  set of 
services.  The  speci fics  of the  services  are,  i n  tu rn ,  defined  via  one  or more  service  
agreements .  

Table  9  shows  a l l  attributes  of MarketAgreement.   

Table  9  – Attributes  of Energy account contextual   
model : :MarketAgreement  

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  mRID   

I D_Stri ng   

The  u n ique  i d en ti fi cati on  of the  agreement.  

 

6.1 .3.5  MarketEvaluationPoint  

The l ocation  where  one  or more  products  are  measured .  Th is  may be  a  phys ical  or vi rtua l  
l ocation .   

Table  1 0  shows  al l  attri butes  of MarketEvaluationPoin t.   

Table  1 0  – Attributes  of Energy account contextual  model : :MarketEvaluationPoint  

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  mRID   

MeasurementPoin tI D_Stri ng   

A un ique  i d enti fi cati on  of the  measurement poi n t.  

 

6.1 .3.6  MarketParticipant  

The i denti fication  of the  party participating  i n  energy market bus iness  processes.  

Table  1 1  shows  al l  attri butes  of MarketParticipant.   

Table  1 1  – Attributes  of Energy account  contextual  model : :MarketParticipant   

Order  mu l t.   Attribu te  name /  Attribu te  type   Description   

0  [1 . . 1 ]  mRID   

PartyI D_Stri ng   

The  i d en ti fi cati on  of a  party i n  the  energy market.  

 

Table  1 2  shows  al l  association  ends  of MarketParticipant  wi th  other cl asses.   
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Table  1 2  – Association  ends  of Energy account  contextual  model : :  
MarketParticipant wi th  other classes   

Order  mu l t.   Cl ass  name /  Role   Description   

1  [1 . . 1 ]  MarketRole  

MarketRole   

 
Association  Based  On :   
ESMPClasses: :MarketParti cipant. []  

 
ESMPClasses: :MarketRol e.MarketRole[0. . 1 ]  

 

6.1 .3.7  MarketRole  

The identi fication  of the  i n tended  behaviour of a  market participan t pl ayed  wi th in  a  g iven  
business  process.  

Table  1 3  shows  al l  attri bu tes  of MarketRole.   

Table  1 3  – Attributes  of Energy account  contextual  model : :MarketRole   

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  type   

MarketRoleKi nd_Stri ng   

The  i d enti fi cati on  of the  role  p l ayed  by a  market  p l ayer.  

 

6.1 .3.8  Measure_Uni t  

A particu lar quanti ty,  defined  and  adopted  by convention ,  wi th  wh ich  other quanti ti es  of the  
same kind  are  compared  i n  order to  express  the ir magn i tudes  re lati ve  to  that quan ti ty.  

Table  1 4  shows  al l  attri bu tes  of Measure_Un i t.   

Table  1 4  – Attributes  of Energy account contextual  model : :Measure_Uni t  

Order  mu l t.   Attribute  name /  Attribute  
type   

Description   

0  [1 . . 1 ]  name  

MeasurementUn i tKi nd_Stri ng   

The  i d en ti fi cati on  of the  formal  code  for a  measurement u n i t  (UN /ECE  
Recommendation  20).  

 

6.1 .3.9  Party_MarketParticipant 

The i denti fication  of the  party participating  i n  energy market bus iness  processes.  

Table  1 5  shows  al l  attri butes  of Party_MarketParticipant.   

Table  1 5  – Attributes  of Energy account  contextual  model : :  
Party_MarketParticipant  

Order  mu l t.   Attribu te  name /  Attribu te  type   Description   

0  [1 . . 1 ]  mRID   

PartyI D_Stri ng   

The  i d en ti fi cati on  of a  party i n  the  energy market.  
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6.1 .3. 1 0  Point  

The i denti fication  of the  values  being  add ressed  wi th in  a  speci fic i n terval  of time.  

Table  1 6  shows  al l  a ttributes  of Poin t.   

Table  1 6  – Attributes  of Energy account contextual   
model : : Point   

Order  mu l t.   Attribute  name /  Attribute  
type  

Description   

0  [1 . . 1 ]  posi ti on   

Posi ti on_I n teger  

A sequenti al  val ue  representi ng  the  re lati ve  posi ti on  wi th i n  a  g i ven  time  
i n terva l .   

 

Table  1 7  shows  al l  association  ends  of Poin t wi th  other classes.   

Table  1 7  – Association  ends  of Energy account contextual  model  
: : Point  wi th  other classes   

Order  mu l t.   C lass  name /  
Role   

Description   

1  [1 . . 1 ]  Quanti ty  

I n_Quanti ty  

The  q uanti ty that  i s  fl owing  i n to  the  Area_Domain .mRID.   
Association  Based  On :   
ESMPClasses: :Quanti ty.Quanti ty[0 . . * ]  
-- -- -  
ESMPClasses: : Poin t. []  

2  [1 . . 1 ]  Quanti ty  

Out_Quanti ty  

The  q uanti ty that  i s  going  ou t  of the  Area_Domain .mRID.   
Association  Based  On :   
ESMPClasses: :Quanti ty.Quanti ty[0 . . * ]  
-- -- -  
ESMPClasses: : Poin t. []  

3  [0 . . 1 ]  Pri ce  

Pri ce   

The  amount  d ue  for the  accoun t i n terval  i n  question .   
Th i s  i n formation  defi nes  the  settl ement  amount taking  i n to  cons ideration  the  i n  and  ou t  
quan ti ti es  and  the  pri ci ng  scheme based  on  l ocal  market ru l es .   
A negati ve  val ue  i nd i cates  that  the  settl ement  amount  i s  due  by the  party i n  question  
(party to  be  debi ted ).   
I f the  amount i s  posi ti ve  i t  i s  d ue  by the  imbal ance  settl ement  responsible  (party to  be  
cred i ted).   
Association  Based  On :   
ESMPClasses: : Poin t. []  
-- ---  
ESMPClasses: : Pri ce.Price[0. . * ]  

4  [0 . . * ]  Reason  

Reason   

 
Association  Based  On :   
ESMPClasses: : Poin t. []  
-- ---  
ESMPClasses: :Reason .Reason[0. . *]  

 

6.1 .3. 1 1  Price  

The cost  correspond ing  to  a  speci fic enti ty expressed  in  a  currency.   

Table  1 8  shows  al l  a ttributes  of Price.   
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Table  1 8  – Attributes  of Energy account contextual  model : : Price  

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  amount  

Amount_Decimal   

A number of monetary un i ts  speci fi ed  i n  a  un i t  of currency.   

 

6.1 .3. 1 2  Process  

The formal  i den ti fication  of the  bus iness  process  i n  wh ich  a  fl ow of i n formation  i s  exchanged .  

Table  1 9  shows  al l  attri butes  of Process.   

Table  1 9  – Attributes  of Energy account  contextual  model : : Process   

Order  mu l t.   Attribute  name /  Attribute  
type  

Description   

0  [1 . . 1 ]  processType   

ProcessKind_Stri ng   

The  i d en ti fi cati on  of the  nature  of process  that  the  document add resses.  

1  [1 . . 1 ]  cl assi fi cationType   

Classi fi cationKi nd_Stri ng   

The  cl assi fi cation  mechan ism  used  to  g roup  a  set  of objects  together 
wi th i n  a  bus i ness  process.  The  groupi ng  may be  of a  d etai l ed  or a  
summary natu re.   

 

6.1 .3. 1 3  Quanti ty  

Description  of quan ti ti es  needed  i n  the  data  exchange.   

The  type  of the  quan ti ty i s  described  e i ther by the  role  of the  association  or the  quanti tyType  
attribute.   

The  qual i ty attribu te  provides  the  i n formation  abou t the  qual i ty of the  quan ti ty (measured ,  
estimated ,  etc. ) .  

Table  20  shows  al l  a ttributes  of Quanti ty.   

Table  20  – Attributes  of Energy account contextual  model : :Quanti ty  

Order  mu l t.   Attribute  name /  Attribute  
type   

Description   

0  [1 . . 1 ]  quan ti ty  

Decimal   

The  q uan ti ty val ue.   
The  associati on  role  provi des  the  i n formation  about  what  i s  
expressed .  

1  [0 . . 1 ]  qual i ty  

Qual i ty_Stri ng   

The  description  of the  qual i ty of the  quanti ty.  

 

6.1 .3. 1 4  Reason  

The motivation  of an  act.  

Table  21  shows  al l  attri butes  of Reason .   
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Table  21  – Attributes  of Energy account  contextual  model : : Reason   

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  code   

ReasonCode_Stri ng   

The  moti vati on  of an  act  i n  coded  form .   

1  [0 . . 1 ]  text   

ReasonText_Stri ng   

The  textua l  explanati on  correspond ing  to  the  reason  code.   

 

6.1 .3. 1 5  Series_Period  

The i denti fication  of the  period  of time  correspond ing  to  a  g i ven  time i n terval  and  resolu tion .  

Table  22  shows  al l  attri butes  of Series_Period .   

Table  22  – Attributes  of Energy account contextual  model : : Series_Period   

Order  mu l t.   Attribute  name /  Attribute  
type   

Description   

0  [1 . . 1 ]  t imeI n terva l   

ESMP_DateTimeI n terva l   

The  start  and  end  time  of the  peri od .   

1  [1 . . 1 ]  resol u ti on   

Duration   

The  defi n i ti on  of the  number of un i ts  of t ime  that  compose  an  i nd i vi dual  
s tep  wi th i n  a  peri od .   

 

Table  23  shows  al l  association  ends  of Series_Period  wi th  other classes.   

Table  23  – Association  ends  of Energy account contextual  model : :  
Series_Period  wi th  other classes   

Order  mu l t.   C lass  name /  Role   Description   

2  [1 . . * ]  Poin t  

Poin t   

 
Association  Based  On :   
ESMPClasses: : Seri es_Period . []  

 
ESMPClasses: : Poin t. Poi n t[1 . . * ]  

 

6.1 .3. 1 6  Time_Period  

The i denti fication  of the  accounting  period .   

The  i denti fication  of a  t ime i n terval .  

Table  24  shows  al l  attri butes  of Time_Period .   

Table  24  – Attributes  of Energy account contextual   
model : : Time_Period   

Order  mu l t.   Attribute  name /  Attribute  type  Description   

0  [1 . . 1 ]  t imeI n terva l   

ESMP_DateTimeI n terva l   

The  start  and  end  date  and  t ime  for a  g i ven  i n terval .  
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6.1 .3.1 7  TimeSeries  

A set of t ime-ordered  quan ti ti es  being  exchanged  i n  re lation  to  a  product.  

Table  25  shows  al l  attri bu tes  of TimeSeries.   

Table  25  – Attributes  of Energy account contextual  model : : TimeSeries   

Order  mu l t.   Attribute  name /  Attribute  
type   

Description   

0  [1 . . 1 ]  mRID   

I D_Stri ng   

A un ique  i d enti fi cati on  of the  t ime  series.  

1  [1 . . 1 ]  bus inessType   

BusinessKind_Stri ng   

The  i d enti fi cati on  of the  nature  of the  t ime  seri es.   

2  [1 . . 1 ]  product  

EnergyProductKind_Stri ng   

The  i d enti fi cati on  of the  nature  of an  energy product  such  as  power,  
energy,  reacti ve  power,  etc.   

3  [1 . . 1 ]  objectAggregati on   

ObjectAggregati onKind_Stri ng   

The  i d enti fi cati on  of the  domai n  that  i s  the  common  denom inator used  
to  agg regate  a  time  series.  

 

Table  26  shows  al l  association  ends  of TimeSeries  wi th  other cl asses.   

Table  26  – Association  ends  of Energy account contextual  model : :  
TimeSeries  wi th  other classes   

Order  mu l t.   C lass  name /  Role   Description   

4  [1 . . 1 ]  Domain  

Area_Domain   

The  area  of concern  for the  imbalance  settl ement responsi ble  that  the  t ime  
series  addresses.   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :Domain . Domain [0. . * ]  

5  [0 . . 1 ]  Party_MarketParti cipant  

MarketParti cipant   

The  i d enti fi cati on  of the  party of concern  for the  time  seri es.   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :MarketParti cipant.MarketParti cipan t[0. . * ]  

6  [0 . . 1 ]  MarketAgreement  

MarketAgreement   

Th i s  provi des  the  i den ti fi cation  of the  ag reement,  such  as  a  capaci ty 
agreement,  that  i s  re lati ve  to  the  t ime  series .   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :MarketAgreement.MarketAgreement[0 . . * ]  

7  [1 . . 1 ]  Measure_Un i t  

Measure_Un i t   

The  u n i t  i f measurement i s  used  for the  quanti ti es  expressed  wi th i n  the  t ime  
series .   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :Measu re_Un i t.Measurement_Un i t[0. . * ]  

8  [0 . . 1 ]  Currency_Un i t  

Currency_Un i t   

The  cu rrency used  for the  monetary amount  expressed  wi th i n  the  t ime  series .   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :Cu rrency_Un i t. Currency_Un i t[0 . . 1 ]  
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Order  mu l t.   C lass  name /  Role   Description   

9  [0. . 1 ]  MarketEvaluationPoin t  

MarketEvaluationPoin t   

The  i d enti fi cati on  of the  accounti ng  poin t  where  the  settl ement i n formation  
has  been  agg regated .   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: :MarketEval uati onPoi n t.MarketEval uationPoi n t[0. . 1 ]  

1 0  [1 . . * ]  Series_Peri od  

Period   

The  recei ver shal l  completel y reject  documents  wi th  any t ime  i n terva l s  ou ts i de  
the  accounti ng  period .   
Associati on  Based  On :   
ESMPClasses: : TimeSeries. []  

 
ESMPClasses: : Seri es_Period .Period [0. . * ]  

 

6.2  Energy account assembly model  

6.2. 1  Overview of the  model   

Figu re  7  shows the  energy account assembly model .   
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IEC 

Figure 7  – Energy account assembly model  
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6.2.2  IsBasedOn  relationsh ips  from  the  European  style  market profi l e  

Table  27  shows the  traceabi l i ty dependency of the  classes  used  i n  th is  package towards  the  
upper l evel .  

Table  27  – I sBasedOn  dependency 

Name  Complete  I sBasedOn  Path   

EnergyAccount_MarketDocument  TC57CIM: : I EC62325: :MarketManagement: :MarketDocument  

Poin t   TC57CIM: : I EC62325: :MarketManagement: : Poin t  

Reason   TC57CIM: : I EC62325: :MarketManagement: :Reason  

Series_Peri od   TC57CIM: : I EC62325: :MarketManagement: : Peri od  

TimeSeries   TC57CIM: : I EC62325: :MarketManagement: : TimeSeries  

 

6.2.3  Detai l ed  Energy account assembly model  

6.2.3. 1  EnergyAccount_MarketDocument  root class  

An  energy account report for a  g i ven  set of time series  and  a  g i ven  accoun ting  period  
Time_Period  class,  period . timeI n terval  attribu te)  sha l l  have  a  un ique  identi fication  ass igned  
by the  sender of the  document for a l l  transm issions  to  the  recei ver.   

Al l  add i ti ons,  mod i fications,  or suppress ions  for the  time  series  and  accounting  period  shal l  
use  the  same identi fication .   

An  e lectron ic document con tain ing  the  i n formation  necessary to  satisfy the  requ i rements  of a  
g iven  bus iness  process.  

Table  28  shows  al l  attri bu tes  of EnergyAccount_MarketDocument.   

Table  28  – Attributes  of Energy account  assembly 
model : : EnergyAccount_MarketDocument  

Order  mu l t.   Attribute  name /  Attribute  type  Description   

0  [1 . . 1 ]  mRID   

I D_Stri ng   

The  un ique  i d enti fi cati on  of the  document  bei ng  
exchanged  wi th i n  a  busi ness  process  fl ow.  

1  [1 . . 1 ]  revi s ionNumber  

ESMPVersion_Stri ng   

The  i den ti fi cati on  of the  vers ion  that  d i sti ngu ishes  one  
evolu tion  of a  document  from  another.  

2  [1 . . 1 ]  type   

MessageKind_Stri ng   

The  coded  type  of a  document.  The  document  type  
describes  the  pri ncipal  characteri sti c  of the  document.   

3  [1 . . 1 ]  docStatus   

Action_Status   

The  i den ti fi cati on  of the  cond i ti on  or posi ti on  of the  
document wi th  regard  to  i ts  s tand ing .  

4  [1 . . 1 ]  process. processType   

ProcessKind_Stri ng   

The  i den ti fi cati on  of the  nature  of process  that  the  
document addresses.  

5  [1 . . 1 ]  process. class i fi cationType   

Classi fi cationKi nd_Stri ng   

The  cl assi fi cation  mechan i sm  used  to  g roup  a  set  of 
objects  together wi th i n  a  bus iness  process.  The  g roupi ng  
may be  of a  d etai l ed  or a  summary natu re.   

6  [1 . . 1 ]  sender_MarketParti cipant.mRID   

PartyI D_Stri ng   

The  i den ti fi cati on  of a  party i n  the  energy market.   
- - -  Document  owner.   
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Order  mu l t.   Attribute  name /  Attribute  type  Description   

7  [1 . . 1 ]  sender_MarketParti cipant.marketRol e. type   

MarketRoleKi nd_Stri ng   

The  i den ti fi cati on  of the  role  p l ayed  by a  market  p l ayer.   
-- -  Document  owner.   

8  [1 . . 1 ]  recei ver_MarketParti cipan t.mRID   

PartyI D_Stri ng   

The  i den ti fi cati on  of a  party i n  the  energy market.   
- - -  Document  recipi ent.   

9  [1 . . 1 ]  recei ver_MarketParti cipan t.marketRole. type   

MarketRoleKi nd_Stri ng   

The  i den ti fi cati on  of the  role  p l ayed  by a  market  p l ayer.   
-- -  Document  recipi ent.   

1 0  [1 . . 1 ]  createdDateTime  

ESMP_DateTime   

The  date  and  time  of the  creati on  of the  document.  

1 1  [1 . . 1 ]  period . timeI n terval   

ESMP_DateTimeI n terva l   

The  start  and  end  date  and  time  for a  g i ven  i n terval .   
- - -  Th i s  i n formation  provi des  the  start  and  end  date  and  
time  of the  accounti ng  period .   
The  recei ver shal l  completel y reject  documents  wi th  any 
time  i n terval s  ou ts i de  the  accounti ng  period .   

1 2  [0 . . 1 ]  domain .mRID   

AreaID_Stri ng   

The  un ique  i d enti fi cati on  of the  domain .   
-- -  The  i den ti fi cation  of the  domain  that  i s  covered  i n  the  
energy account report.   
Th i s  wi l l  frequentl y be  the  market balance  area  that  i s  the  
subject  of the  report.   
However,  other domains  may a l so  be  used  as  defi ned  by 
l ocal  market  ru l es  to  enabl e  the  parti cu lar ba lanci ng  
markets  to  be  i den ti fi ed .   

 

Table  29  shows  al l  association  ends  of EnergyAccount_MarketDocument wi th  other classes.   

Table  29  – Association  ends  of Energy account  assembly 
model : : EnergyAccount_MarketDocument  wi th  other classes   

Order  mu l t.   Cl ass  name /  Role   Description   

1 3  [1 . . * ]  TimeSeries  

TimeSeries   

 
Association  Based  On :   
Energy account con textual  model : : TimeSeries.TimeSeri es[1 . . * ]  

 
Energy account con textual  model : : EnergyAccount_MarketDocument. []  

 

6.2.3.2  Point  

The i denti fication  of the  values  being  addressed  wi th in  a  speci fic i n terval  of time.  

Table  30  shows  al l  attri butes  of Poin t.   

Table  30  – Attributes  of Energy account assembly model : : Point   

Order  mu l t.   Attribute  name /  
Attribute  type   

Description   

0  [1 . . 1 ]  posi ti on   

Posi ti on_I n teger  

A sequenti al  val ue  representi ng  the  re lati ve  posi ti on  wi th i n  a  g i ven  time  
i n terva l .   

1  [1 . . 1 ]  i n_Quanti ty. quanti ty  

Decimal   

The  q uan ti ty val ue.   
The  associati on  role  provi des  the  i n formation  abou t what  i s  expressed .   
-- -  The  quanti ty that  i s  fl owi ng  i n to  the  Area_Domain .mRID.   

2  [0 . . 1 ]  i n_Quanti ty. qual i ty  

Qual i ty_Stri ng   

The  description  of the  qual i ty of the  quan ti ty.   
-- -  The  quanti ty that  i s  fl owi ng  i n to  the  Area_Domain .mRID.   
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Order  mu l t.   Attribute  name /  
Attribute  type   

Description   

3  [1 . . 1 ]  ou t_Quanti ty. quan ti ty  

Decimal   

The  q uan ti ty val ue.   
The  associati on  role  provi des  the  i n formation  about  what i s  expressed .   
-- -  The  quanti ty that  i s  goi ng  ou t  of the  Area_Domain .mRID.   

4  [0 . . 1 ]  ou t_Quanti ty. qual i ty  

Qual i ty_Stri ng   

The  description  of the  qual i ty of the  quan ti ty.   
-- -  The  quanti ty that  i s  goi ng  ou t  of the  Area_Domain .mRID.   

5  [0 . . 1 ]  pri ce. amount  

Amount_Decimal   

A number of monetary un i ts  speci fi ed  i n  a  un i t  of currency.   
-- -  The  amount  due  for the  account i n terva l  i n  q uestion .   
Th i s  i n formation  defi nes  the  settl ement  amount taking  i n to  cons ideration  the  
i n  and  ou t  q uanti ti es  and  the  pri ci ng  scheme based  on  l oca l  market ru l es.   
A negati ve  val ue  i nd icates  that  the  settl ement amount i s  due  by the  party i n  
question  (party to  be  debi ted ).   
I f the  amount i s  pos i ti ve  i t  i s  d ue  by the  imbal ance  settl ement  responsible  
(party to  be  cred i ted).   

 

Table  31  shows  al l  association  ends  of Poin t wi th  other classes.   

Table  31  – Association  ends  of Energy account  assembly model : :  
Point wi th  other classes   

Order  mu l t.   Cl ass  name /  Role   Description   

6  [0 . . * ]  Reason  

Reason   

 
Association  Based  On :   
Energy account contextual  model : : Reason .Reason[0. . *]  

 
Energy account contextual  model : : Poin t. []  

 

6.2.3.3  Reason  

The motivation  of an  act.  

Table  32  shows  al l  attri bu tes  of Reason .   

Table  32  – Attributes  of Energy account assembly model : : Reason   

Order  mu l t.   Attribute  name /  Attribute  type   Description   

0  [1 . . 1 ]  code   

ReasonCode_Stri ng   

The  moti vati on  of an  act  i n  coded  form .   

1  [0 . . 1 ]  text   

ReasonText_Stri ng   

The  textua l  explanati on  correspond ing  to  the  reason  code.   

 

6.2.3.4  Series_Period  

The i denti fication  of the  period  of time correspond ing  to  a  g i ven  time i n terval  and  resolu tion .  

Table  33  shows  al l  attri bu tes  of Series_Period .   
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Table  33  – Attributes  of Energy account  assembly model : : Series_Period   

Order  mu l t.   Attribute  name /  Attribute  
type   

Description   

0  [1 . . 1 ]  t imeI n terva l   

ESMP_DateTimeI n terva l   

The  start  and  end  time  of the  peri od .   

1  [1 . . 1 ]  resol u ti on   

Duration   

The  defi n i ti on  of the  number of un i ts  of time  that  compose  an  i nd i vi dual  
s tep  wi th i n  a  peri od .   

 

Table  34  shows  al l  association  ends  of Series_Period  wi th  other classes.   

Table  34  – Association  ends  of Energy account  assembly model : :  
Series_Period  with  other classes   

Order  mu l t.   C lass  name /  Role   Description   

2  [1 . . * ]  Poin t  

Poin t   

 
Association  Based  On :   
Energy account  con textual  model : : Poin t. Poin t[1 . . * ]  

 
Energy account  con textual  model : : Seri es_Period . []  

 

6.2.3.5  TimeSeries  

A set of t ime-ordered  quan ti ti es  being  exchanged  i n  re lation  to  a  product.  

Table  35  shows  al l  attri butes  of TimeSeries.   

Table  35  – Attributes  of Energy account  assembly model : : TimeSeries   

Order  mu l t.   Attribute  name /  Attribute  
type  

Description   

0  [1 . . 1 ]  mRID   

I D_Stri ng   

A un ique  i denti fi cati on  of the  time  series.  

1  [1 . . 1 ]  bus inessType   

BusinessKind_Stri ng   

The  i d en ti fi cati on  of the  nature  of the  t ime  series.   

2  [1 . . 1 ]  product  

EnergyProductKind_Stri ng   

The  i d en ti fi cati on  of the  nature  of an  energy product such  as  power,  
energy,  reacti ve  power,  etc.   

3  [1 . . 1 ]  objectAggregati on   

ObjectAggregati onKind_Stri ng   

The  i d en ti fi cati on  of the  domai n  that  i s  the  common  denom inator used  
to  agg regate  a  time  series.  

4  [1 . . 1 ]  area_Domain .mRID   

AreaID_Stri ng   

The  un ique  i denti fi cati on  of the  domain .   
-- -  The  area  of concern  for the  imbalance  settl ement responsi ble  that  
the  time  series  addresses.   

5  [0 . . 1 ]  marketParti cipan t.mRID   

PartyI D_Stri ng   

The  i d en ti fi cati on  of a  party i n  the  energy market.   
- - -  The  i den ti fi cation  of the  party of concern  for the  t ime  seri es.   

6  [0 . . 1 ]  marketAgreement.mRID   

I D_Stri ng   

The  un ique  i denti fi cati on  of the  agreement.   
-- -  Th i s  provides  the  i d enti fi cati on  of the  ag reement,  such  as  a  
capaci ty agreement,  that  i s  rel ati ve  to  the  time  series .   

7  [1 . . 1 ]  measure_Un i t. name  

MeasurementUn i tKi nd_Stri ng   

The  i d en ti fi cati on  of the  formal  code  for a  measurement un i t  (UN /ECE  
Recommendation  20).   
- - -  The  un i t  i f measurement i s  used  for the  q uan ti ti es  expressed  wi th i n  
the  time  series.   
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Order  mu l t.   Attribute  name /  Attribute  
type  

Description   

8  [0. . 1 ]  currency_Un i t. name   

CurrencyCode_Stri ng   

The  i d en ti fi cati on  of the  formal  code  for a  cu rrency ( I SO  421 7) .   
- - -  The  cu rrency used  for the  monetary amount expressed  wi th i n  the  
time  series.   

9  [0 . . 1 ]  marketEval uationPoin t.mRID   

MeasurementPoin tID_Stri ng   

A un ique  i denti fi cati on  of the  measurement  poi n t.   
- - -  The  i den ti fi cation  of the  accounti ng  poin t  where  the  settl ement 
i n formation  has  been  aggregated .   

 

Table  36  shows  al l  association  ends  of TimeSeries  wi th  other cl asses.   

Table  36  – Association  ends  of Energy account  assembly model : :  
TimeSeries  wi th  other classes   

Order  mu l t.   Cl ass  name /  
Role   

Description   

1 0  [1 . . * ]  Series_Peri od  

Period   

The  recei ver shal l  completel y re ject  documents  wi th  any time  i n terva l s  ou ts i de  the  
accounti ng  peri od .   
Association  Based  On :   
Energy account contextual  model : : Series_Period .Period [1 . . * ]  

 
Energy account contextual  model : : TimeSeries. []  

 

6.2.4  Primitives  

6.2.4. 1  DateTime primitive  

Date  and  time as  "YYYY-MM-DDThh :mm:ss. sssZ",  wh ich  conforms  wi th  I SO  8601  UTC time 
zone.   

NOTE  The  time  wi th i n  ESMP i s  expressed  i n  UTC.  

6.2.4.2  Decimal  primitive  

Decimal  i s  the  base-1 0  notational  system  for representing  real  numbers.  

6.2.4.3  Duration  primi tive  

Duration  as  "PnYnMnDTnHnMnS"  wh ich  conforms  to  I SO  8601 ,  where  nY expresses  a  
number of years,  nM  a  number of months,  nD  a  number of days.  The  l etter T  separates  the  
date  expression  from  the  time  express ion  and ,  after i t,  nH  i den ti fi es  a  number of hours,  nM  a  
number of m inutes  and  nS  a  number of seconds.  The  number of seconds  cou ld  be  expressed  
as  a  decimal  number,  bu t  a l l  other numbers  are  i n tegers.  

6.2.4.4  In teger primi tive  

An  i n teger number.  The  range  is  unspeci fied  and  not l im i ted .  

6.2.4.5  String  prim itive  

A stri ng  consisti ng  of a  sequence  of 8  b i t  characters .  The  character encod ing  is  UTF-8.  The  
stri ng  l eng th  i s  unspeci fied  and  un l im i ted .  

6.2.5  Datatypes  

6.2.5.1  General  

The l ist  of datatypes  used  for the  Energy account  assembly model  i s  as  fo l lows.  
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6.2.5.2  Action_Status  compound  

The coded  i den ti fication  of the  status  of an  object.  

Table  37  shows  al l  attri butes  of Action_Status.   

Table  37  – Attributes  of ESMPDataTypes: : Action_Status   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

S tatus_Stri ng   

Mai n  Core  va l ue  Space.  

 

6.2.5.3  ESMP_DateTimeInterval  compound  

This  datatype  enables  to  express  the  start date  and  time,  and  the  end  date  and  time of a  time 
i n terval  wi th  a  speci fic pattern .  Th is  pattern  is  the  YYYY-MM-DDThh:mmZ.  

Table  38  shows  al l  attri butes  of ESMP_DateTimeI nterval .   

Table  38  – Attributes  of ESMPDataTypes: : ESMP_DateTimeInterval   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  s tart   

YMDHM_DateTime   

The  s tart  d ate  and  time  of the  i n terval  wi th  a  m inu te  resol u tion .  

[1 . . 1 ]  end   

YMDHM_DateTime   

The  end  date  and  t ime  of the  i n terval  wi th  a  m inu te  resol u tion .  

 

6.2.5.4  Amount_Decimal  datatype  

The coded  i den ti fication  of a  monetary value.  

Table  39  shows  al l  attri bu tes  of Amount_Decimal .   

Table  39  – Attributes  of ESMPDataTypes: : Amount_Decimal   

mul t.   Attribute  name /  Attribute  type   Description   

[1 . . 1 ]  val ue   

Decimal   

Mai n  Core  va l ue  Space.  

 

Table  40  shows  al l  restri ctions  appl ied  to  the  attribu tes  of Amount_Decimal .   

Table  40  – Restrictions  of attributes  for ESMPDataTypes: : Amount_Decimal   

Name  Constrain t  Type  Expression  of constrain t  

val ue  totalDi g i ts  OCL  i nv:  se l f->TotalDi g i ts(1 7)  

 

6.2.5.5  AreaID_String  datatype  

The coded  i den ti fication  of a  domain ,  i . e .  ba lance  area,  grid  area,  etc.   
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I n  the  ESMP context,  i t  i s  an  au thorized  i ssu ing  office  that provides  an  agreed  identi fication  
cod ing  scheme for domain  i den ti fication .  

Table  41  shows  al l  attri bu tes  of AreaID_String .   

Table  41  – Attributes  of ESMPDataTypes: : AreaID_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  cod ingScheme  

Cod i ngSchemeTypeList   

DomainQual i fi cati on .  

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  42  shows  al l  restri ctions  appl ied  to  the  attribu tes  of AreaID_String .   

Table  42  – Restrictions  of attributes  for ESMPDataTypes: : AreaID_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxLength  OCL  i nv:  se l f->MaxLength (1 8)  

 

6.2.5.6  BusinessKind_String  datatype  

The coded  i den ti fication  of the  business  type.  

Table  43  shows  al l  attri bu tes  of BusinessKind_String .   

Table  43  – Attributes  of ESMPDataTypes: :BusinessKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

BusinessTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5.7  Classi ficationKind_String  datatype  

The coded  i denti fication  of the  classi fication  mechan ism  used  to  g roup  a  set of objects  
together.  The  grouping  may be  of a  detai led  or a  summary nature.  

Table  44  shows  al l  attri bu tes  of Classi ficationKind_String .   

Table  44 – Attributes  of ESMPDataTypes: :ClassificationKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

Classi fi cationTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5.8  CurrencyCode_String  datatype  

The coded  i den ti fication  of l egal  tender us ing  I SO  421 7  3  a lpha  codes.   
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Table  45  shows  al l  attri bu tes  of CurrencyCode_String .   

Table  45  – Attributes  of ESMPDataTypes: :CurrencyCode_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

CurrencyTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5.9  EnergyProductKind_String  datatype  

The identi fication  of the  nature  of an  energy product such  as  power,  energy,  reactive  power,  
etc.  

Table  46  shows  al l  attri butes  of EnergyProductKind_String .   

Table  46  – Attributes  of ESMPDataTypes: : EnergyProductKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

EnergyProductTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5. 1 0  ESMP_DateTime datatype  

I n  ESMP,  the  dateTime shal l  be  expressed  i n  UTC as  YYYY-MM-DDThh:mm:ssZ.  

Table  47  shows  al l  attri butes  of ESMP_DateTime.   

Table  47  – Attributes  of ESMPDataTypes: : ESMP_DateTime  

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

DateTime  

Mai n  Core  va l ue  Space.   

 

Table  48  shows  al l  restri ctions  appl ied  to  the  attribu tes  of ESMP_DateTime.   

Table  48  – Restrictions  of attributes  for ESMPDataTypes: : ESMP_DateTime  

Nam
e  

Constrai
nt  

Typ
e   

Expression  of constrain t  

val u
e  

pattern  OC
L 

i nv:  se l f->Pattern (((([0-9] {4})[\-] (0[1 3578] | 1 [02] )[\-] (0[1 -9] | [1 2 ] [0-9] | 3[01 ] ) | ([0-9] {4})[\-
] ((0[469] ) | (1 1 ))[\-] (0[1 -9] | [1 2 ] [0-9] | 30))T(([01 ] [0-9] | 2[0-3] ) : [0 -5] [0-9] : [0 -5] [0-
9] )Z) | (([1 3579] [26] [02468] [048] | [1 3579] [01 345789] (0)[48] | [1 3579] [01 345789] [2468] [048] | [02468
] [048] [02468] [048] | [02468] [1 235679] (0)[48] | [02468] [1 235679] [2468] [048] | [0 -9] [0-
9] [1 3579] [26] )[\-] (02)[\-] (0[1 -9] | 1 [0-9] | 2 [0-9] )T(([01 ] [0-9] | 2[0-3] ): [0-5] [0-9] : [0-5] [0-
9] )Z) | (([1 3579] [26] [02468] [1 235679] | [1 3579] [01 345789] (0)[01 235679] | [1 3579] [01 345789] [2468]
[1 235679] | [02468] [048] [02468] [1 235679] | [02468] [1 235679] (0) [01 235679] | [02468] [1 235679] [246
8] [1 235679] | [0-9] [0-9] [1 3579] [01 345789] )[\-] (02)[\-] (0[1 -9] | 1 [0-9] | 2[0-8] )T(([01 ] [0-9] | 2 [0-3] ) : [0 -
5] [0-9] : [0 -5] [0-9] )Z))  

 

6.2.5. 1 1  ESMPVersion_String  datatype  

I n  ESMP,  the  coded  value  is  restricted  to  d i g i ts .   
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A code  that d is tingu ishes  one  evolu tion  of an  i den ti fied  obj ect from  another.  I n formation  abou t 
a  speci fic obj ect may be  sen t several  t imes,  each  transm ission  being  i denti fi ed  by a  d i fferen t 
vers ion  number.  

Table  49  shows  al l  attri butes  of ESMPVers ion_String .   

Table  49  – Attributes  of ESMPDataTypes: : ESMPVersion_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  50  shows  al l  restri ctions  appl ied  to  the  attribu tes  of ESMPVers ion_String .   

Table  50  – Restrictions  of attributes  for ESMPDataTypes: : ESMPVersion_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  pattern  OCL  i nv:  sel f->Pattern ([1 -9] ([0-9] ){0 , 2})  

 

6.2.5. 1 2  ID_String  datatype  

A code  to  un iquel y d istingu ish  one  occurrence of an  en ti ty from  another.   

I n  the  ESMP con text,  the  code  is  defi ned  e i ther by:   

– an  em i tti ng  company that provides  an  ag reed  i denti fication  un ique  wi th in  a  business  
con text such  as  capaci ty auction  i den ti fication ,  market agreement identi fication ,  etc.   

– a  party (orig inator of the  exchange)  that provides  a  un ique  i den ti fication  i n  the  framework 
of a  business  exchange  such  as  document i denti fication ,  t ime series  i den ti fication ,  b i d  
i denti fication ,  etc.  

Table  51  shows  al l  attri bu tes  of I D_String .   

Table  51  – Attributes  of ESMPDataTypes: : ID_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  52  shows  al l  restri ctions  appl ied  to  the  attribu tes  of I D_String .   

Table  52  – Restrictions  of attributes  for ESMPDataTypes: : ID_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxLength  OCL  i nv:  se l f->MaxLength (35)  

 

6.2.5. 1 3  MarketRoleKind_String  datatype  

The i denti fication  of the  role  p layed  by a  party.   
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Table  53  shows  al l  attri bu tes  of MarketRoleKind_String .   

Table  53  – Attributes  of ESMPDataTypes: :MarketRoleKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

RoleTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5. 1 4  MeasurementPointID_String  datatype  

The coded  i den ti fication  of a  domain  covering  a  number of re lated  obj ects ,  such  as  metering  
poin t,  accoun ting  poin t,  etc.   

I n  the  ESMP context,  i t  i s  an  au thorized  issu ing  office  that provides  an  agreed  identi fication  
cod ing  scheme for measurement poin t i den ti fication .  

Table  54  shows  al l  attri butes  of MeasurementPointID_String .   

Table  54  – Attributes  of ESMPDataTypes: :MeasurementPointID_String   

mul t.   Attribute  name /  Attribute  type   Description   

[1 . . 1 ]  cod ingScheme  

Cod i ngSchemeTypeList   

DomainQual i fi cati on .  

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  55  shows  al l  restri ctions  appl ied  to  the  attribu tes  of MeasurementPoin tID_String .   

Table  55  – Restrictions  of attributes  for ESMPDataTypes: :  
MeasurementPointID_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxLength  OCL  i nv:  se l f->MaxLength (35)  

 

6.2.5. 1 5  MeasurementUnitKind_String  datatype  

The coded  i den ti fication  of a  un i t of measure  that  i s  appl ied  to  a  quan ti ty.  The  measurement 
un i ts  shal l  be  i n  compl iance  wi th  UN /ECE  Recommendation  20.  

Table  56  shows  al l  attri butes  of MeasurementUn i tKind_String .   

Table  56  – Attributes  of ESMPDataTypes: :MeasurementUni tKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

Un i tOfMeasureTypeList   

Mai n  Core  va l ue  Space.   
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6.2.5. 1 6  MessageKind_String  datatype  

The coded  type  of a  document.  

Table  57  shows  al l  a ttributes  of MessageKind_String .   

Table  57  – Attributes  of ESMPDataTypes: :MessageKind_String   

mul t.   Attribute  name /  Attribute  type   Description   

[1 . . 1 ]  val ue   

MessageTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5. 1 7  ObjectAggregationKind_String  datatype  

The coded  i den ti fication  of the  aggregation  object.  

Table  58  shows  al l  attri butes  of ObjectAggregationKind_String .   

Table  58  – Attributes  of ESMPDataTypes: :ObjectAggregationKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

ObjectAggregati onTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5. 1 8  PartyID_String  datatype  

The i denti fication  of an  actor i n  the  energy market.   

I n  the  ESMP context,  i t  i s  an  au thorized  issu ing  office  that provides  an  agreed  identi fication  
cod ing  scheme for market participant i denti fication .  

Table  59  shows  al l  attri butes  of PartyID_String .   

Table  59  – Attributes  of ESMPDataTypes: : PartyID_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  cod ingScheme  

Cod i ngSchemeTypeList   

DomainQual i fi cati on .  

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  60  shows  al l  restri ctions  appl ied  to  the  attribu tes  of PartyID_String .   

Table  60  – Restrictions  of attributes  for ESMPDataTypes: : PartyID_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxLength  OCL  i nv:  se l f->MaxLength (1 6)  
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6.2.5.1 9  Posi tion_Integer datatype  

An  i n teger value,  th is  va lue  i s  used  as  a  sequentia l  va lue  representing  the  relati ve  pos i tion  of 
an  en ti ty wi th in  a  space  such  as  a  t ime i n terval .  

Table  61  shows  al l  attri butes  of Posi tion_I nteger.   

Table  61  – Attributes  of ESMPDataTypes: : Position_Integer  

mul t.   Attribute  name /  Attribute  type   Description   

[1 . . 1 ]  val ue   

I n teger  

Mai n  Core  va l ue  Space.  

 

Table  62  shows  al l  restri ctions  appl ied  to  the  attribu tes  of Pos i ti on_I nteger.   

Table  62  – Restrictions  of attributes  for ESMPDataTypes: : Posi tion_Integer  

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxI nclus i ve  OCL  i nv:  se l f->maxI nclus i ve(999999)  

val ue  m in I nclus ive  OCL  i nv:  se l f->m in I nclus ive(1 )  

 

6.2.5.20  ProcessKind_String  datatype  

The coded  i den ti fication  of the  nature  of process.  

Table  63  shows  al l  attri bu tes  of ProcessKind_String .   

Table  63  – Attributes  of ESMPDataTypes: : ProcessKind_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

ProcessTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5.21  Qual i ty_String  datatype  

The coded  i den ti fication  of the  qual i ty of the  in formation .  

Table  64  shows  al l  a ttributes  of Qual i ty_String .   

Table  64 – Attributes  of ESMPDataTypes: :Qual i ty_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

Qual i tyTypeList   

Mai n  Core  va l ue  Space.  

 

6.2.5.22  ReasonCode_String  datatype  

The coded  motivation  of an  act.  

Table  65  shows  al l  attri butes  of ReasonCode_String .   
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Table  65  – Attributes  of ESMPDataTypes: :ReasonCode_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

ReasonCodeTypeList   

Mai n  Core  va l ue  Space.   

 

6.2.5.23  ReasonText_String  datatype  

The textual  explanation  of an  act as  a  stri ng  of characters .  

Table  66  shows  al l  attri butes  of ReasonText_String .   

Table  66  – Attributes  of ESMPDataTypes: :ReasonText_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

S tri ng   

Mai n  Core  va l ue  Space.  

 

Table  67  shows  al l  restri ctions  appl ied  to  the  attribu tes  of ReasonText_String .   

Table  67  – Restrictions  of attributes  for ESMPDataTypes: : ReasonText_String   

Name  Constrain t  Type  Expression  of constrain t  

val ue  maxLength  OCL  i nv:  se l f->MaxLength (51 2)  

 

6.2.5.24  Status_String  datatype  

The i denti fication  of the  s tatus  of an  object.  

Table  68  shows  al l  attri butes  of Status_String .   

Table  68  – Attributes  of ESMPDataTypes: : Status_String   

mul t.   Attribute  name /  Attribute  type  Description   

[1 . . 1 ]  val ue   

S tatusTypeList   

Mai n  Core  va l ue  Space.  

 

6.2.5.25  YMDHM_DateTime datatype  

I n  ESMP,  the  date  and  time i s  expressed  as  "YYYY-MM-DDThh :mmZ",  wh ich  conforms wi th  
I SO 8601  UTC time zone.  Th is  date  and  time i s  wi thout the  seconds.  

Table  69  shows  al l  a ttributes  of YMDHM_DateTime.   
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Table  69  – Attributes  of ESMPDataTypes: :YMDHM_DateTime  

mul t.   Attribute  name /  Attribute  
type   

Description   

[1 . . 1 ]  val ue   

DateTime   

The  date  and  time  as  "YYYY-MM-DDThh :mmZ",  wh ich  conforms wi th  the  
I SO  8601  UTC time  zone.  

 

Table  70  shows  al l  restri ctions  appl ied  to  the  attribu tes  of YMDHM_DateTime.   

Table  70  – Restrictions  of attributes  for ESMPDataTypes: :YMDHM_DateTime  

Name  Constrain t  Type  Expression  of constrain t  

val ue  pattern  OCL  i nv:  sel f->Pattern (((([0-9] {4})[\-] (0[1 3578] | 1 [02] )[\-] (0[1 -9] | [1 2 ] [0-9] | 3[01 ] ) | ([0-
9] {4})[\-] ( (0[469] ) | (1 1 ))[\-] (0[1 -9 ] | [1 2 ] [0-9] | 30))T(([01 ] [0-9] | 2 [0-3] ) : [0-5] [0-
9] )Z) | (([1 3579] [26] [02468] [048] | [1 3579] [01 345789] (0)[48] | [1 3579] [01 345789] [2
468] [048] | [02468] [048] [02468] [048] | [02468] [1 235679] (0)[48] | [02468] [1 235679] [
2468] [048] | [0 -9] [0-9] [1 3579] [26 ] )[\-] (02)[\-] (0[1 -9] | 1 [0-9] | 2[0-9] )T(([01 ] [0-9] | 2[0-
3] ): [0-5] [0-
9] )Z) | (([1 3579] [26] [02468] [1 235679] | [1 3579] [01 345789] (0)[01 235679] | [1 3579] [
01 345789] [2468] [1 235679] | [02468] [048] [02468] [1 235679] | [02468] [1 235679] (0)
[01 235679] | [02468] [1 235679] [2468] [1 235679] | [0-9] [0-9] [1 3579] [01 345789] )[\-
] (02)[\-] (0[1 -9] | 1 [0-9] | 2 [0-8] )T(( [01 ] [0-9] | 2[0-3] ) : [0 -5] [0-9] )Z))  

va l ue  TruncationOrRe
duced  

I NV choice=gYearMonthDayHourMinu te  

 

6.2.6  Enumerations  

The l i st  of enumerations  used  for the  Energy accoun t assembly model  i s  as  fo l l ows:  

•  BusinessTypeList  

•  C l assi ficationTypeList  

•  Cod ingSchemeTypeList  

•  CurrencyTypeList  

•  EnergyProductTypeList  

•  MessageTypeList  

•  ObjectAggregationTypeList 

•  ProcessTypeList  

•  Qual i tyTypeList  

•  ReasonCodeTypeList  

•  RoleTypeList  

•  StatusTypeList  

•  Un i tOfMeasureTypeList  

7 XML schema 

7. 1  XML schema URN  namespace ru les  

I n  order to  provide  a  generic and  s table  means  of declaring  a  URN  for the  European  s tyle  
market profi le  XML  schemas,  the  namespace wi l l  be  composed  i n  the  fol lowing  manner:  

urn: iec62325.351 : tc57wg1 6:<process>: <document> : <vers ion>: <release>  
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where:  

•  i ec62325. 351  shal l  be  the  stem  of a l l  European  style  market profi l e  XML schema 
namespaces.  

•  tc57wg1 6  i den ti fi es  the  organ isation  or g roup  of organ isations  wi th in  the  I EC that owns  the  
obj ect be ing  referenced .  I n  th is  example,  th is  i s  Techn ical  Committee  57,  working  group  
1 6.  

•  <process>  i den ti fi es  the  speci fic process  where  the  object i s  s i tuated ,  e . g .  the  part of the  
I EC 62325  s tandards  in  wh ich  the  XML schema is  defi ned ,  e . g .  451 -1 ,  451 -2,  451 -3,  e tc.  

•  <document>  i den ti fies  the  e lectron ic  document schema.  

•  <vers ion>  i den ti fi es  the  vers ion  of the  document schema.  

•  <re lease>  i den ti fies  the  re lease  of the  document schema.  

Every XML schema represen ting  an  e lectron ic document shal l  have  a  defau l t namespace  
correspond ing  to  the  namespace that i denti fies  the  document and  respects  the  above URI  
namespace construction .  

Every XML  schema representing  an  e lectron ic document shal l  have  a  targetNamespace  
correspond ing  to  the  defau l t namespace.  

Every XML schema shal l  have  an  e lementFormDefau l t as  “qual i fied” .  

Every XML schema shal l  have  an  attribu teFormDefau l t  as  “unqual i fied” .  

7.2  Code l i st  URN  namespace  ru les  

I n  the  case  of the  codel i st l ibrary that shal l  be  used  for the  European  s tyle  market profi le  the  
URN  shal l  be  as  fol l ows  urn: entsoe.eu :wgedi : codel ists .  

7.3  URI  ru les  for model  documentation  

7.3. 1  Datatype  

Al l  the  datatypes  are  documented  i n  I EC  62325-351 .  

I n  the  case  of the  base  datatype  l i brary that sha l l  be  used  for the  European  s tyle  market  
profi le ,  the  URI  sha l l  use  the  sawsd l :modelReference as  fol l ows:  

http: //iec.ch/TC57/<CIM-version-year>/CIM-schema-<cimxx>#[datatype-name]  

where:  

•  <CIM-version-year>  is  the  year of the  re leased  CIM  version  used  for generating  market  
profi le .  

•  <cimxx>  is  the  CIM  vers ion  name.  

•  [datatype-name]  i s  the  name of the  CIM  datatype  or prim i ti ve.  

Examples:  

h ttp: //i ec. ch/TC57/201 2/CIM-schema-cim1 6#Stri ng  

h ttp: //i ec. ch /TC57/201 2/CIM-schema-cim1 6#Money 

7.3.2  Class  

I n  the  case  of the  base  class  l i brary that shal l  be  used  for the  European  style  market profi l e,  
the  URI  sha l l  use  the  sawsd l :modelReference as  fol l ows:  

http://iec.ch/TC57/2012/CIM-schema-cim16#String
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http: //iec.ch/TC57/<CIM-version-year>/CIM-schema-<cimxx>#[class-name]  

where:  

•  <CIM-version-year>  is  the  year of the  re leased  CIM  version  used  for generating  market  
profi le  

•  <cimxx>  is  the  CIM  vers ion  name  

•  [cl ass-name]  i s  the  name of the  CIM  class  

Example:  h ttp: //i ec. ch /TC57/201 2/CIM-schema-cim1 6#TimeSeri es  

7.3.3  Attribute  

I n  the  case  of the  base  attribu te  l ibrary that shal l  be  used  for the  European  style  market  
profi le ,  the  URI  shal l  use  the  sawsd l :modelReference  as  fol l ows:  

http: //i ec.ch/TC57/<CIM -version-year>/CIM-schema-<cimxx>#[class-name] . [attribute-
name]  

where:  

•  <CIM-version-year>  i s  the  year of the  re leased  CIM  version  used  for generati ng  market 
profi le  

•  <cimxx>  i s  the  CIM  vers ion  name  

•  [cl ass-name]  i s  the  name of the  CIM  class  

•  [attribu te-name]  i s  the  name of a  class  attribute  

Example:  h ttp: //i ec. ch /TC57/201 2/CIM-schema-cim1 6#TimeSeri es . product  

7.3.4  Association  end  role  name 

I n  the  case  of the  base  association  l i brary that sha l l  be  used  for the  European  s tyle  market 
profi le ,  the  URI  shal l  use  the  sawsd l :modelReference  as  fol l ows:  

http: //i ec.ch/TC57/<CIM -version-year>/CIM-schema-<cimxx>#[class-name] . [association-
end-role-name]  

where:  

•  <CIM-version-year>  i s  the  year of the  re leased  CIM  version  used  for generati ng  market  
profi le  

•  <cimxx>  i s  the  CIM  vers ion  name  

•  [cl ass-name]  i s  the  name of the  CIM  class  

•  [association-end-role-name]  

Example:  h ttp: //i ec. ch /TC57/201 2/CIM-schema-cim1 6#MarketDocument. TimeSeries  

7.4  EnergyAccount_MarketDocument  schema  

7.4. 1  Schema Structure  

Figure  8  and  F igure  9  provide  the  structure  of the  schema.  
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IEC 

Figure 8  – EnergyAccount_MarketDocument XML Schema Structure  1 /2  
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IEC 

Figure 9  – EnergyAccount_MarketDocument  XML Schema Structure  2 /2  
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7.4.2  Schema description  

<?xml version="1. 0"  encoding="utf-8"?> 
<xs: schema xmlns: cl="urn: entsoe. eu: wgedi: codelists"  
xmlns: sawsdl="http: //www. w3. org/ns/sawsdl"  xmlns="urn: iec62325. 351: tc57wg16: 451-
4: energyaccountdocument: 4: 0"  xmlns: cimp="http: //www. iec. ch/cimprofile"  
attributeFormDefault="unqualified"  elementFormDefault="qualified"  
targetNamespace="urn: iec62325. 351: tc57wg16: 451-4: energyaccountdocument: 4: 0"  
xmlns: xs="http: //www. w3. org/2001/XMLSchema"> 
  <xs: import schemaLocation="urn-entsoe-eu-wgedi-codelists. xsd"  
namespace="urn: entsoe. eu: wgedi: codelists"  /> 
  <xs: element name="EnergyAccount_MarketDocument"  type="EnergyAccount_MarketDocument"  
/> 
  <xs: simpleType name="ID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: maxLength value="35"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: simpleType name="ESMPVersion_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: pattern value="[1-9] ( [0-9] ) { 0, 2} "  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: simpleType name="MessageKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: MessageTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="ProcessKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: ProcessTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="ClassificationKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: ClassificationTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="PartyID_String-base"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: maxLength value="16"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="PartyID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: simpleContent> 
      <xs: extension base="PartyID_String-base"> 
        <xs: attribute name="codingScheme"  type="cl: CodingSchemeTypeList"  
use="required"  /> 
      </xs: extension> 
    </xs: simpleContent> 
  </xs: complexType> 
  <xs: simpleType name="MarketRoleKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: RoleTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="ESMP_DateTime"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#DateTime"> 
    <xs: restriction base="xs: dateTime"> 
      <xs: pattern value="((([0-9] { 4} ) [ \-] ( 0[13578] | 1[ 02] ) [ \-] (0[1-9] | [ 12] [ 0-
9] | 3[ 01] ) | ( [ 0-9] { 4} ) [ \-] ((0[ 469] ) | (11) ) [ \-] (0[ 1-9] | [ 12 ] [ 0-9] | 30) ) T(([ 01] [ 0-9] | 2[ 0-
3] ) : [ 0-5] [ 0-9] : [ 0-5] [0-
9] ) Z) | (( [13579] [26] [02468] [ 048] | [ 13579] [01345789] (0) [ 48] | [ 13579] [ 01345789] [ 2468] [ 048]
| [ 02468] [ 048] [ 02468] [048] | [ 02468] [1235679] (0) [ 48] | [ 02468] [ 1235679] [2468] [ 048] | [ 0-
9] [0-9] [ 13579] [ 26] ) [ \-] (02) [ \-] (0[1-9] | 1[ 0-9] | 2[ 0-9] ) T(([ 01] [ 0-9] | 2[ 0-3] ) : [ 0-5] [0-
9] : [ 0-5] [0-
9] ) Z) | (( [ 13579] [ 26] [ 02468] [ 1235679] | [ 13579] [ 01345789] ( 0) [ 01235679] | [ 13579] [ 01345789] [
2468] [1235679] | [ 02468] [ 048] [02468] [1235679] | [ 02468] [ 1235679] (0) [ 01235679] | [ 02468] [ 123
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5679] [2468] [ 1235679] | [ 0-9] [ 0-9] [ 13579] [ 01345789] ) [ \-] ( 02) [\-] (0[1-9] | 1[0-9] | 2[ 0-
8] ) T(([01] [0-9] | 2[ 0-3] ) : [ 0-5] [ 0-9] : [ 0-5] [ 0-9] ) Z) "  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: simpleType name="AreaID_String-base"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: maxLength value="18"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="AreaID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: simpleContent> 
      <xs: extension base="AreaID_String-base"> 
        <xs: attribute name="codingScheme"  type="cl: CodingSchemeTypeList"  
use="required"  /> 
      </xs: extension> 
    </xs: simpleContent> 
  </xs: complexType> 
  <xs: simpleType name="Status_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: StatusTypeList"  /> 
  </xs: simpleType> 
  <xs: complexType name="Action_Status"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Status"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="value"  type="Status_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Status. value"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: simpleType name="YMDHM_DateTime"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#DateTime"> 
    <xs: restriction base="xs: string"> 
      <xs: pattern value="((([0-9] { 4} ) [ \-] ( 0[13578] | 1[ 02] ) [ \-] (0[1-9] | [ 12] [ 0-
9] | 3[ 01] ) | ( [ 0-9] { 4} ) [ \-] ((0[ 469] ) | (11) ) [ \-] (0[ 1-9] | [ 12 ] [ 0-9] | 30) ) T(([ 01] [ 0-9] | 2[ 0-
3] ) : [ 0-5] [ 0-
9] ) Z) | (( [ 13579] [ 26] [ 02468] [048] | [ 13579] [ 01345789] (0) [ 48] | [ 13579] [ 01345789] [ 2468] [048]
| [ 02468] [ 048] [ 02468] [048] | [ 02468] [1235679] (0) [ 48] | [ 02468] [ 1235679] [2468] [ 048] | [ 0-
9] [0-9] [ 13579] [ 26] ) [ \-] (02) [ \-] (0[1-9] | 1[ 0-9] | 2[ 0-9] ) T(([ 01] [ 0-9] | 2[ 0-3] ) : [ 0-5] [0-
9] ) Z) | (( [ 13579] [ 26] [ 02468] [ 1235679] | [ 13579] [ 01345789] ( 0) [ 01235679] | [ 13579] [ 01345789] [
2468] [1235679] | [ 02468] [ 048] [02468] [1235679] | [ 02468] [ 1235679] (0) [ 01235679] | [ 02468] [ 123
5679] [2468] [ 1235679] | [ 0-9] [ 0-9] [ 13579] [ 01345789] ) [ \-] ( 02) [\-] (0[1-9] | 1[0-9] | 2[ 0-
8] ) T(([01] [0-9] | 2[ 0-3] ) : [ 0-5] [ 0-9] ) Z) "  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="ESMP_DateTimeInterval"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#DateTimeInterval"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="start"  type="YMDHM_DateTime"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#DateTimeInterval. start"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="end"  type="YMDHM_DateTime"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#DateTimeInterval. end"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: complexType name="EnergyAccount_MarketDocument"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#MarketDocument"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="mRID"  type="ID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="revisionNumber"  
type="ESMPVersion_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Document. revisionNumber"> 
      </xs: element> 
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      <xs: element minOccurs="1"  maxOccurs="1"  name="type"  type="MessageKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Document. type"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="docStatus"  type="Action_Status"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Document. docStatus"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="process. processType"  
type="ProcessKind_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Process. processType"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="process. classificationType"  
type="ClassificationKind_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Process. classificationType"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="sender_MarketParticipant. mRID"  
type="PartyID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  
name="sender_MarketParticipant. marketRole. type"  type="MarketRoleKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#MarketRole. type"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="receiver_MarketParticipant. mRID"  
type="PartyID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  
name="receiver_MarketParticipant. marketRole. type"  type="MarketRoleKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#MarketRole. type"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="createdDateTime"  
type="ESMP_DateTime"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Document. createdDateTime"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="period. timeInterval"  
type="ESMP_DateTimeInterval"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Period. timeInterval"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="domain. mRID"  type="AreaID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="unbounded"  name="TimeSeries"  
type="TimeSeries"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#MarketDocument. TimeSeries"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: simpleType name="Position_Integer"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Integer"> 
    <xs: restriction base="xs: integer"> 
      <xs: maxInclusive value="999999"  /> 
      <xs: minInclusive value="1"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: simpleType name="Quality_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: QualityTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="Amount_Decimal"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Decimal"> 
    <xs: restriction base="xs: decimal"> 
      <xs: totalDigits  value="17"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="Point"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Point"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="position"  type="Position_Integer"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Point. position"> 
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      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="in_Quantity. quantity"  
type="xs: decimal"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Quantity. quantity"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="in_Quantity. quality"  
type="Quality_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Quantity. quality"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="out_Quantity. quantity"  
type="xs: decimal"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Quantity. quantity"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="out_Quantity. quality"  
type="Quality_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Quantity. quality"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="price. amount"  
type="Amount_Decimal"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Price. amount"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="unbounded"  name="Reason"  type="Reason"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Point. Reason"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: simpleType name="ReasonCode_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: ReasonCodeTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="ReasonText_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: maxLength value="512"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="Reason"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Reason"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="code"  type="ReasonCode_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Reason. code"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="text"  type="ReasonText_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Reason. text"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: complexType name="Series_Period"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Period"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="timeInterval"  
type="ESMP_DateTimeInterval"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Period. timeInterval"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="resolution"  type="xs: duration"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Period. resolution"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="unbounded"  name="Point"  type="Point"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#Period. Point"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
  <xs: simpleType name="BusinessKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: BusinessTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="EnergyProductKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: EnergyProductTypeList"  /> 
  </xs: simpleType> 
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  <xs: simpleType name="Obj ectAggregationKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: Obj ectAggregationTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="MeasurementUnitKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: UnitOfMeasureTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="CurrencyCode_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="cl: CurrencyTypeList"  /> 
  </xs: simpleType> 
  <xs: simpleType name="MeasurementPointID_String-base"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: restriction base="xs: string"> 
      <xs: maxLength value="35"  /> 
    </xs: restriction> 
  </xs: simpleType> 
  <xs: complexType name="MeasurementPointID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#String"> 
    <xs: simpleContent> 
      <xs: extension base="MeasurementPointID_String-base"> 
        <xs: attribute name="codingScheme"  type="cl: CodingSchemeTypeList"  
use="required"  /> 
      </xs: extension> 
    </xs: simpleContent> 
  </xs: complexType> 
  <xs: complexType name="TimeSeries"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-cim16#TimeSeries"> 
    <xs: sequence> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="mRID"  type="ID_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="businessType"  
type="BusinessKind_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#TimeSeries. businessType"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="product"  
type="EnergyProductKind_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#TimeSeries. product"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="obj ectAggregation"  
type="Obj ectAggregationKind_String"  
sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#TimeSeries. obj ectAggregation"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="area_Domain. mRID"  
type="AreaID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="marketParticipant. mRID"  
type="PartyID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="marketAgreement. mRID"  
type="ID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#IdentifiedObj ect. mRID"> 
      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="1"  name="measure_Unit. name"  
type="MeasurementUnitKind_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#Unit. name"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="currency_Unit. name"  
type="CurrencyCode_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#Unit. name"> 
      </xs: element> 
      <xs: element minOccurs="0"  maxOccurs="1"  name="marketEvaluationPoint. mRID"  
type="MeasurementPointID_String"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-
schema-cim16#IdentifiedObj ect. mRID"> 



 – 58  – I EC 62325-451 -4: 201 7  © I EC  201 7  

      </xs: element> 
      <xs: element minOccurs="1"  maxOccurs="unbounded"  name="Period"  
type="Series_Period"  sawsdl: modelReference="http: //iec. ch/TC57/2013/CIM-schema-
cim16#TimeSeries. Period"> 
      </xs: element> 
    </xs: sequence> 
  </xs: complexType> 
</xs: schema> 
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