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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
SYSTEMS INTERFACE BETWEEN  CUSTOMER ENERGY MANAGEMENT  

SYSTEM AND THE POWER MANAGEMENT SYSTEM –  
 

Part 1 0-3:  Open  automated  demand  response –  
Adapting  smart grid  user in terfaces  to the  IEC common  information  model  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  concern i ng  s tandard 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 cations,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cations  (PAS)  and  Gu i des  (hereafter referred  to  as  " I EC  
Publ i cation (s )") .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC  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 ona l  
consensus  of opi n ion  on  the  rel evant sub jects  s i nce  each  techn ical  comm i ttee  has  representati on  from  a l l  
i n terested  I EC National  Committees.   

3)  I EC Publ i 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 is 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  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  exten t  poss ible  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  respons i 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 agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any nature  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or 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 ibi 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  respons ibl e  for i denti fyi ng  any or a l l  such  paten t  ri gh ts.  

I n ternational  Standard  I EC  62746-1 0-3  has  been  prepared  by I EC  proj ect  comm ittee  1 1 8 :  
Smart grid  user i n terface.  

Th is  publ ication  conta ins  attached  fi l es  i n  the  form  of XML artefacts.  These  fi l es  are  i n tended  
to  be  used  as  a  complement and  do  not form  an  i n tegral  part of the  publ ication .  

The  text of th is  I n ternational  Standard  is  based  on  the  fo l lowing  documents:  

FDIS  Report  on  voti ng  

1 1 8/94/FDIS  1 1 8/98/RVD  

 
Fu l l  i n formation  on  the  voti ng  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.  
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Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i recti ves,  Part 2 .  

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

The  committee  has  decided  that the  con ten ts  of th is  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 tion ,  or 

•  amended .  

 

IMPORTANT – The 'colour inside'  l ogo 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  

The I EC common  i n formation  model  (CIM),  comprised  of I EC  61 968-1 1 ,  I EC  61 970-301 ,  and  
I EC 62325-301 ,  con ta ins  the  core  I EC standards  used  by appl ications  that  govern  the  e lectric 
grid  systems.  On  the  other hand ,  customer faci l i ty management and  control  i s  enabled  by 
over twen ty non-CIM-based  in teroperation  protocols.  

One  chal lenge  facing  I EC i s  to  fl exib l y bridge  the  CIM-based  portions  of the  e lectric  grid  
domain  to  the  non-CIM  customer faci l i ty domain .  I EC TR 62939-1  presents  i n terface  
princip les ,  requ i rements  and  use  case  anal ysis  to  help  bri dge  the  domains ,  and  i den ti fies  
existi ng  standards  that serve  use  case  requ irements  for the  customer faci l i ty domain .  

Th is  part  of I EC 62746  defines  a  methodology for defi n ing  adapters  to  carry ou t core  
transformations  to  enable  i n teroperation  between  

•  CIM-based  u ti l i ty systems  using  CIM  profi l es  supporting  CIM  demand  response and  
d istribu ted  energy resources  ( that i s ,  CIM  DR profi l es),  and  

•  smart g rid  user in terface  (SGU I )  bridge  standards  that  bridge  to  the  customer faci l i ty 
domain .  

Th is  document provides  a  standard  method  to  ach ieve  in teroperabi l i ty for the  semantics  and  
mapping  of message  payloads,  and  does  not  address  broader system  issues  i nclud ing  bu t  not 
l im i ted  to  transport protocols ,  message envelopes,  cybersecuri ty and  bus iness  model  
d i fferences.  

Business  and  market presen tation  requ i rements  are  ou t of scope as  they are  syn tactic rather 
than  the  semantic i n formation  exchange  described  i n  th is  document.  I n  the  enterprise  
software  world ,  speci fic  presentation  requ irements  are  typ ical l y implemented  wi th  XSLT 
transforms.  

Adapters  may not be  requ ired  when  the  relevant  bus iness  models  as  wel l  as  the  CIM  versions  
and  profi l es  used  by the  respective  actors  i n  the  gri d  and  the  faci l i ty domain  are  the  same.  

An  i n formative  example  i s  i ncl uded  showing  how th is  document can  be  appl i ed  to  define  
in teroperation  between  a  speci fic  CIM  DR profi l e  and  the  SGU I  bri dge  standard   
I EC 62746-1 0-1 .  Such  in teroperation  is  two-way:  the  example  shows  a  DR even t produced  by 
a  CIM-based  system  commun icated  by means  of an  adapter to  the  vi rtual  end  node.  

Appl ying  a  conformant adapter,  a  faci l i ty system  may present i tse l f to  gri d  systems as  i f i t  
implemented  CIM  demand  response;  l i kewise,  a  CIM  system  may present  i tse l f to  faci l i ty 
systems  as  i f i t  implemented  an  SGU I  bri dge  standard .  

Th is  work is  a l igned  wi th  a  gap  identi fi ed  i n  I EC  TR 63097: 201 7 .  
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SYSTEMS INTERFACE BETWEEN  CUSTOMER ENERGY MANAGEMENT  
SYSTEM AND THE POWER MANAGEMENT SYSTEM –  

 
Part 1 0-3:  Open  automated  demand  response –  

Adapting  smart grid  user in terfaces  to the  IEC common  information  model  
 
 
 

1  Scope 

This  part  of I EC 62746  defines  and  describes  methods  and  example  XML artefacts  that  can  
be  used  to  bu i l d  a  conformant adapter to  enable  i n teroperation  between  a  u ti l i ty d is tribu ted  
au tomation  or demand  response  (DR)  system  based  on  the  I EC common  in formation  model  
(CIM)  and  a  u ti l i ty smart grid  user i n terface  (SGU I )  bridge  s tandard  (e. g . ,  I EC  62746-1 0-1 )  to  
a  customer faci l i ty.  A con formant adapter 

1 )  defines  mappings  for the  payloads  of request and  response  messages  to  pass  between  
the  SGU I  bridge  standard  and  grid  operation  systems,  

2)  requ i res  m in imal  in formation  sharing  between  gri d  operation  systems  and  customer faci l i ty 
management and  con trol  systems,  and  

3)  perm i ts  i ndependen t evolu tion  of necessary standards  and  technolog ies  used  i n  grid  
systems  and  customer faci l i ty systems.  

The  scope  i s  restricted  to  a  method  to  define  payload  mappings  between  any speci fic  CIM  
profi le  that contains  DR/DER i n formation  models  and  the  SGU I  bridge  s tandards  i nclud ing  
IEC 62746-1 0-1 .   

NOTE  Th is  d ocument addresses  a  standard  method  to  ach ieve  i n teroperabi l i ty for the  semantics  of message  
payloads,  and  does  not  address  broader system  i ssues  i nclud ing  bu t  not  l im i ted  to  transport  protocols ,  message  
envelopes,  cybersecuri ty,  presentation ,  and  business  model  d i fferences.  A complete  software  implementation  
add resses  those  broader sys tem  i ssues  and ,  for the  g ri d  management s i de,  I EC 62561  and  other relevant  
standards  appl y.  

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 i rements  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 ti on  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 62325-301 : 201 8,  Framework for energy market communications – Part 301 :  Common 
information model (CIM)  extensions for markets 

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

I EC  62361 -1 00: 201 6,  Power systems management and associated information exchange – 
Interoperability in  the long term – Part 100:  CIM profiles to XML schema mapping  

I EC  62746-1 0-1 ,  Systems interface between customer energy management system and the 
power management system – Part 10-1 : Open automated demand response – OpenADR 2. 0 
profile  specification 1  

___________ 

1  Under preparati on .  S tage  at  the  t ime  of publ i cati on :  I EC/DECFDIS  62746-1 0-1 : 201 8.  

International  Electrotechnical  Commission

Provided by IHS Markit under l icense with  IEC

 

Full document details: IEC 62746-10-3-2018

http://avadocuments2026.com/doc/iec-62746-10-3-2018
http://avadocuments2026.com/doc/iec-62746-10-3-2018


 – 8  – I EC 62746-1 0-3:201 8  © I EC  201 8  

3 Terms and  defin i tions  

For the  purposes  of th is  document,  the  fol lowing  terms  and  defin i ti ons  apply.  

I SO and  I EC main tain  term inolog ical  databases  for use  i n  standard ization  at  the  fo l l owing  
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 l able  at h ttp: //www. iso.org/obp  

3. 1   
adapter 
set of technolog ies  necessary to  bridge  between  CIM-based  appl ications  and  SGUI  bridge  
standard  appl ications   

3.2   
bridge  pattern  
arch i tectural  design  pattern  describ ing  how to  connect  independentl y evolved  and  
i ndependentl y evolving  technolog ies  

Note  1  to  en try:  The  purpose  i s  to  ach ieve  i n teroperati on  between  two or more  establ i shed  technol og i es.  

Note  2  to  en try:  See  [1 ] .  

3.3   
CIM  DR profi l e  
profi le  of I EC CIM  related  to  demand  response,  based  on  I EC common  i n formation  model  that  
i ncl udes  extensions  for DR and  DER i n  I EC 62325-301  

Note  1  to  en try:  The  CIM  demand  response  profi l es  are  not  publ i shed .  On l y the  CIM  profi l es  for Eu ropean  
markets  based  on  I EC 62325-450  are  standard  profi l es.  

Note  2  to  en try:  I EC 62325-301 : 201 8  defi nes  DER i n teractions.  The  Annex A example  CIM  DR profi l e  i ncl udes  the  
transi ti ve  cl osu re  of the  I EC 62325-301  DR/DER model  e l ements,  and  so  can  serve  as  an  example  to  address  any 
CIM  profi l e  that  i ncl udes  DR/DER.  That example  CIM  DR profi l e  i ncl udes  a l l  i n formati on  e l ements  used  for 
commun ication  wi th  an  SGU I  s tandard -based  DR system .  

3.4   
CIM  endpoint  
communications  endpoin t  us ing  CIM  DR 

3.5   
CIM -facing  endpoint  
endpoin t  of an  adapter that faces  and  connects  to  the  grid  management actor CIM  DR 
endpoint  

3.6   
CIM  profi le  
profi le  of I EC 61 968  (a l l  parts),  I EC 61 970  (a l l  parts) ,  and/or I EC 62325  (a l l  parts) ,  defi ned  
accord ing  to  I EC  62325-450:201 3,  C lause  4  

3.7   
DR 
demand  response,  i nclud ing  DER as  described  i n  I EC 62325-301  

Note  1  to  en try:  Th i s  note  appl i es  to  the  French  l anguage  on ly.  

3.8   
faci l i ty management 
shorthand  for customer faci l i ty management and  con trol  
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3.9   
payload   
message  payload  
portion  of a  transm i tted  message  that i s  the  actual  in tended  message,  exclud ing  any headers  
or metadata  sen t to  faci l i tate  payload  de l i very 

Note  1  to  en try:  Th i s  defi n i ti on  i s  cons istent  wi th  the  use  i n  I EC 61 968-1 00,  wi th  W3C recommendations,  and  wi th  
general  use  i n  commun ications  (see  I EC 61 968-1 00: 201 3,  6 . 2 . 4).  

3. 1 0   
service-oriented  arch i tecture  
SOA 
parad igm  for organ izing  and  u ti l i zi ng  d istribu ted  capabi l i ties  that  can  be  under the  con trol  of 
d i fferent  ownersh ip  domains   

Note  1  to  en try:  I n  SOA,  servi ces  are  the  mechan ism  by wh i ch  needs  and  capabi l i ti es  are  brought together [3] .  

Note  2  to  en try:  Th i s  defi n i ti on  i s  consistent  wi th  the  use  i n  I EC 61 968-1 00  and  I EC TR 62357-1 .  

Note  3  to  en try:  Th i s  note  appl ies  to  the  French  l anguage  on ly.  

3. 1 1   
smart grid  user in terface  
l og ical ,  abstract,  cross-domain  i n terface  that supports  appropriatel y secure  commun ications  
of i n formation  between  an  en ti ty wi th in  the  customer domain  (e. g . ,  home or bu i l d ing  energy 
management system ,  e lectrica l  l oad ,  energy storage  system  or generation  source)  and  an  
external  service  provider (e. g . ,  u ti l i ty,  aggregator,  market or customer energy service  
provider)  

3. 1 2   
SGUI  bridge  standard  
standard  i nclud ing  I EC 62746-1 0-1  that functional l y bri dges  a  g ri d  management system  wi th  a  
faci l i ty management system  or other non-grid  management system  

3. 1 3   
SGUI  endpoint  
communications  endpoin t  implementing  an  SGU I  bri dge  s tandard  

3. 1 4   
SGUI-facing  endpoin t  
adapter endpoin t that faces  and  connects  to  the  SGU I  endpoint  

3. 1 5   
transformation  
actor or technology that  takes  i n formation  expressed  i n  one  model  and  conveys  the  same 
in formation  i n  another model  

Note  1  to  en try:  XSL  transformations  are  used  as  i npu t  to  au tomated  tool s  that  transform  XML artefacts  val i d  
under one  set  of schemas  to  XML artefacts  val i d  under another set  of schemas.  

3. 1 6   
vi rtual  end  node  
techn ical  ro le  assumed  by an  actor where  the  actor i s  a  consumer and /or producer of 
messages  that  are  defined  by th is  document  

Note  1  to  en try:  A vi rtual  end  node  (VEN )  can  be  associated  wi th  zero  or more  resources.  A VEN  can  rece ive  
messages  pushed  from  a  VTN  or send  requests  or even ts  to  a  VTN .  A VEN  may commun icate  wi th  mu l ti pl e  VTNs,  
where  each  VTN  i s  part  of a  d i fferent  commun ication  domain .   

[SOURCE:  I EC TS  62746-3: 201 5,  3. 1 . 1 5,  mod i fied  – Note  2  to  entry has  been  deleted . ]  
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3. 1 7   
vi rtual  top  node  
techn ical  ro le  assumed  by an  actor that i s  assum ing  responsib i l i ty for the  coord ination  of 
VENs  wi th in  a  communication  domain   

Note  1  to  en try:  Th i s  i s  a  special  case  of a  VEN ,  where  a  vi rtual  top  node  (VTN )  i s  effecti vel y a  paren t of many 
VENs  wi th  the  respons ibi l i ty for coord ination  of those  VENs.  A VTN  i s  responsibl e  for push ing  to  or recei vi ng  
messages  from  many VENs.  A market operator,  g ri d  operator or aggregator are  examples  of actors  wh ich  wi l l  
typical l y implement a  VTN  i n terface.   

Note  2  to  en try:  The  term  i s  used  i n  I EC 62746-1 0-1  (OpenADR 2. 0).  

[SOURCE:  I EC  TS  62746-3: 201 5,  3. 1 . 1 7,  mod i fied  – Note  2  to  entry has  been  replaced  by a  
new note. ]  

4 Abbreviated  terms  

CIM  IEC common  i n formation  model  

DER d istribu ted  energy resource  

DR demand  response  

OpenADR open  automated  demand  response  

SGU I  smart grid  user i n terface  

SOA service-orien ted  arch i tecture  

UML  un i fied  model i ng  language  

VEN  vi rtual  end  node  

VTN  vi rtual  top  node  

WSDL Web services  description  l anguage  

XML extensib le  markup l anguage  

XSLT extensib le  s tylesheet l anguage  transformations  

 

5 Connecting  faci l i ty management and  grid  operations  

5.1  Business  and  functional  requ irements  for the  adapter  

The  adapter implementation  shal l  meet certa in  business  requ i rements  (see   
I EC TR 62939-1 : 201 4,  2 . 4) ,  i ncl ud ing  scalabi l i ty and  decoupl ing ,  support the  bridge  pattern  
for in teroperation  between  gri d  management systems and  faci l i ty management systems,  and  
connect  to  existi ng  bridge  s tandard  deployments  (e. g . ,  OpenADR 2. 0  and  I EC  62746-1 0-1 ).   

Use  of SOA techn iques  and  technology a l lows  i ndependent evolu tion  of the  g ri d  and  customer 
faci l i ty domain  s tandards  so  that  these  are  not  t i ghtl y coupled .  The  bri dge  pattern ,  wi th  a  
m in imal  i n formation  model  bridge,  l im i ts  the  shared  in formation  and  reduces  i n teractions  to  a  
smal l  message set.  Th is  i n  turn  supports  scalabi l i ty to  m i l l i ons  of nodes  and  hundreds  to  
thousands  of grid  operators.  Bridg ing  a l l ows  i n teroperation  of d isti nct  and  d i fferen t domains,  
effecti ve l y harmon izing  the  operation  of actors  i n  the  domains.  Decoupled  i n teraction  i s  
necessary s ince  each  domain  has  i ts  own  i n formation  models ,  communication  protocols  and  
execu tion  models.  

5.2  Adapter benefi ts  

A conformant adapter provides  the  fol lowing  benefi ts  for CIM-based  systems:  

•  I t  enables  appl ications  using  CIM  DR to  use  CIM-based  i n teractions  to  i n teroperate  wi th  
existing  and  new non-CIM  customer faci l i ty appl ications.  
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•  I t  enables  CIM-based  smart grid  systems to  easi l y i n teroperate  wi th  the  faci l i ty systems  
and /or devices,  aggregators,  etc. ,  for DR services.   

•  I t  adapts  to  SGU I  standards,  wh ich  i n  turn  are  des igned  to  connect to  a  pl ura l i ty of 
customer domain  au tomation  and  con trol  environments.   

•  I t  l everages  the  widespread  use  of I EC  62746-1 0-1 .  I t  i s  separate  from  CIM,  bu t conforms 
at  the  CIM  endpoin t to  CIM  demand  response  profi l es.  

•  I ts  clear and  l im i ted  purpose  makes  an  adapter s imple  to  main ta in  and  extend .  

•  I t  enables  run time i n tegration  between  CIM-based  smart  g ri d  systems and  common  
customer faci l i ty appl ications,  l everag ing  the  presence  of OpenADR i n  the  faci l i ty space.  

•  The  adapter decouples  and  a l l ows  i ndependent and  asynchronous  evolu tion  of the  CIM  
and  of the  customer domain  standards.  

For the  customer faci l i ty appl ication  s i de,  wi th  the  fol l owing  s im i lar benefi ts:  

•  Faci l i ty appl ications  use  the  SGU I  wh ich  a l l ows  in teroperation  wi th  embedded  systems.  

•  The  SGUI  i s  l ong-term  stable  and  does  not depend  on  user-defined  profi les  – i t  i s  a  fixed  
i n tegration  poin t.  

•  Faci l i ties  can  more  eas i l y participate  i n  CIM-based  DR events  and  programs wi thout  
change.  

•  As  CIM  DR evolves,  faci l i ti es  implementing  the  I SO  1 7800  faci l i ty smart  g rid  i n formation  
model  can  share  add i ti onal  i n formation  such  as  cu rta i l able  l oad .  

•  Faci l i ties  and  grid  management al l  benefi t  from  cooperation  between  d istributed  resources  
and  gri d  management.  

•  The  adapter decouples  and  a l l ows  i ndependent and  asynchronous  evolu tion  of the  CIM  
and  of the  customer domain  standards.  The  customer domain  standards  may evolve  
i ndependentl y from  the  CIM .  

5.3  In teroperation  overview 

5.3. 1  General  

Subclause  5. 3  describes  the  ro le  of the  adapter and  i ts  re lationsh ip  to  standards  used  in  g rid  
management systems  and  the  SGU I  bridge  s tandards.  

5.3.2  Grid  operations  standards  

Grid  operation  appl ications  use  the  I EC CIM  for describ ing  objects  that are  subj ects  for 
i n teraction .  The  CIM  standards  are  in formation  models  expressed  in  UML.  Many profi l es  of 
CIM  are  i n  use,  wi th  appl ications  us ing  both  s tandard ized  profi l es  (for European  markets  
based  on  I EC  62325-450)  and  non-standard ized  profi les .  I n  add i tion ,  message payloads  are  
expressed  i n  XML  schema,  accord ing  to  I EC  62361 -1 00.  

5.3.3  Customer faci l i ty standards  

There  are  many faci l i ty management and  con trol  standards  i n  use  for systems and  devices.  
I EC  TR 62939-1  l i sts  more  than  twenty I SO,  I EC,  and  I SO/IEC faci l i ty s tandards.  Examples  
i ncluded  I SO  1 6484-5  BACnet,  I SO/I EC 1 4543-3  KNX and  I SO/IEC  TR 1 4543-4  ECHONET.  
Each  of these  has  an  underl ying  i n formation  model  that represents  the  systems  and  devices,  
and  management of customer faci l i ties.  Commercia l  and  industria l  faci l i ty management 
functions  i nclude  occupancy and  process  schedu l ing ,  and  provis ion  of occupant comfort,  
l i gh ti ng ,  transport,  l i fe  safety,  and  other l ocal  services  that are  fundamental l y d i fferent and  
decoupled  from  gri d  management.  

5.3.4  Smart grid  user in terface (SGUI)  

The SGU I  connects  grid  operations  and  customer faci l i ti es.  Deploying  the  adapter creates  a  
flexible  connection  to  CIM-based  grid  operations  actors.  
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Figure  1  shows  the  SGUI  as  a  b l ue  bar between  gri d  operations  and  customer faci l i ty 
management and  con trol .  The  gri d  operations  and  faci l i ty management domains  shal l  
i n teroperate  and  cooperate  for effecti ve  gri d  operations  and  faci l i ty management.  I n teractions  
go  through  the  SGU I ,  and  are  b id i rectional .  

 

[SOURCE:  I EC TR 62939-1 : 201 4,  F i gure  1 ]  

Figure 1  – The smart grid  user in terface  (SGUI)  as  a  blue  bar between  
grid  operations  and  customer faci l i ty management and  control  

SGUI  bri dge  standards  implement the  bri dge  pattern ,  serving  as  a  stable  i n teroperabi l i ty poin t  
wi th  a  s imple  data  model  and  smal l  set  of services  as  requ i red  for the  SGUI .  The  SGU I  bridge  
decouples  the  g ri d  operations  domain  from  the  customer faci l i ty domain ,  a l l owing  i ndependent 
and  asynchronous  evolu tion  of s tandards  on  both  ends  of the  bridge.  

5.3.5  Role  of the  bridge  and  adapter 

Figure  2  shows  how an  adapter shal l  be  used  between   

•  g rid  operations  includ ing  portions  defined  by I EC 62325-301 : 201 8,   

•  customer faci l i ty management and  con trol  defined  by s tandards  and  speci fications  
i nclud ing  those  l i s ted  i n  I EC  TR 62939-1 ,  and  

•  the  SGUI  bridge  (b l ue  bar)  wh ich  appl i es  the  bri dge  pattern  to  connect the  gri d  operations  
domain  to  the  customer faci l i ty domain .   

NOTE  1  The  bri dge  pattern  i s  appl i ed  to  connect  two  d i fferent  domains  that  have  evolved  and  can  evol ve  
separatel y.   

A complete  adapter implementation  effects  a  protocol  transform  and  associated  message 
transformations  from  CIM  to  SGU I  bridge  protocol .  Th is  speci fication  provides  the  method  to  
transform  message  payloads,  a l ong  wi th  an  example  CIM-OpenADR transform .  The  power of 
the  adapter p l us  bridge  i s  that a  g rid  operations  system  appl ication  developer does  not need  
to  know or i n teract  wi th  detai l s  of the  numerous  faci l i ty management standards,  bu t  on l y the  
adapter.   

NOTE  2  A s i ng le  DER or agg regation  presents  the  same i n terface  and  exposes  the  same  i n formation  model  i n  an  
SGU I  bri dge  standard  such  as  I EC 62746-1 0-1  and  i n  C IM  DR (see  I EC TS  62746-3: 201 5).  The  VTN -VEN  
arch i tectu re  a l l ows  for e i ther a  s i ng le  DER or aggregati on .  One  can  deploy any actor presenti ng  the  VEN  services.  
Thus,  both  CIM  DR and  I EC 62746-1 0-1  are  agnosti c  to  the  implementation  and  natu re  of an  actor presenti ng  the  
VEN  services.  

NOTE  3  I EC 62746-1 0-1  d efi nes  an  i n formation  model  for message  payloads,  i n teraction  patterns,  and  
i n teroperation  semantics  to  enable  DR between  u ti l i t i es  and  faci l i t i es .  Normative  defi n i ti ons  use  XML schema and  
WSDL.  
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Figure 2  – Adapter and  IEC  62746-1 0-1  as  an  example  SGUI  bridge  

I n  summary,  the  adapter conforms to  and  i n teroperates  wi th  CIM  DR profi l e  messages  on  the  
one  end  wh i l e  the  other end  conforms to  and  in teroperates  wi th  OpenADR.  Th is  document 
provides  a  s tandard  method  to  speci fy the  adapter a long  wi th  an  example  CIM-OpenADR 
adapter.  

5.4  In teraction  model  for in teroperabi l i ty 

The in teractions  between  grid  operators  and  customer faci l i ti es  can  be  described  as  a  series  
of message exchanges  between  actors .  Actors  are  presented  a long  wi th  thei r contexts  i n  
Table  1  and  i n  F igure  3.  

Table  1  – Actors  and  key standards  

Actor domain  Actor’ s  i n formation  
model  i ncludes  

Notes  

Grid  CIM  I n teracti ons  to  and  from  a  g ri d  operati ons  actor connect at  the  
CIM  endpoi n t,  implementi ng  messages  speci fi c  to  a  CIM  DR 
profi l e .  

Adapter CIM  and  SGU I  bri dge  
standards  

The  adapter uses  CIM  DR profi l e  schemas  to  commun icate  wi th  
the  g ri d  actor vi a  the  CIM-facing  endpoi n t,  and  uses  SGU I  
s tandard  schemas  to  commun icate  wi th  the  faci l i ty actor vi a  the  
SGU I -facing  endpoin t.  

I n ternal l y,  the  adapter uses  transformations  between  the  CIM  DR 
profi l e  messages  (based  on  CIM  DR XML schemas)  and  SGU I  
standard  messages  (based  on  SGU I  standard  XML schemas).  

Faci l i ty  SGU I  bri dge  standards  
and  re l evant faci l i ty 
standards  

The  faci l i ty actor i n teg rates  SGU I  XML message  requests  (based  
on  SGU I  standard  schemas)  wi th  i n ternal  technolog ies  and  
standards  relevant to  the  faci l i ty wi th  wh ich  i t  i s  i n teg rated .  

 

Figure  3  shows  an  example  deployment us ing  I EC 62746-1 0-1 .  The  SGUI  bridge  standard  
provides  an  i n formation  model  for the  set of m in imal  i n formation  that  needs  to  be  
communicated  across  the  bridge  a long  wi th  a  set  of s imple  messages  that satisfy the  DR use  
case  requ irements  of the  SGU I  (see  I EC TR 62939-1 ) .  
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Figure 3  – Actors  i n  g rid ,  adapter,  and  faci l i ty domains,  using  
IEC  62746-1 0-1  as  the  SGUI  bridge  standard  

NOTE  F igu re  3  uses  the  UML-to-XML-fi rst  path  as  described  i n  6 . 1 .  

I n  F igure  3,  the  endpoints  and  actors  i n  a  DR use  case  i n teraction  are  shown .  The  grid  actor 
uses  CIM-based  DR messages  as  appropriate  to  i ts  purpose  and  implementation .  The  adapter 
actor appl ies  the  XSLT and  protocol  transformation  code  to  map  between  CIM  DR profi le  
messages  and  I EC 62746-1 0-1  messages.  The  faci l i ty actor uses  faci l i ty s tandards  and  
communicates  wi th  the  adapter us ing  I EC  62746-1 0-1  .  

5.5  Adapter deployments  

The adapter can  be  grouped  wi th  g rid  operations  or faci l i ty management in  two  s tandard  ways  
as  shown  i n  F igure  4.  

1 )  The  adapter i s  hosted  by the  g rid  actor i n  a  gri d  operations  deployment,  for example  a  
u ti l i ty or system  operator ( left  hand  s ide  of F igure  4).  I n  th is  case,  the  faci l i ty actor 
communicates  wi th  the  grid  actor that presents  as  an  OpenADR VTN.  The  gri d  actor 
deploys  an  OpenADR DR management system  and  the  adapter i s  i n ternal  to  the  u ti l i ty or 
system  operator systems.  

2)  The  adapter i s  hosted  by the  faci l i ty actor i n  a  faci l i ty management deployment or an  
aggregator system  (ri gh t hand  s ide  of F igure  4).  I n  th is  case,  the  faci l i ty actor (or 
aggregator)  uses  the  adapter so  that i t  presen ts  as  a  CIM  DR endpoin t to  the  gri d  actor.   

NOTE  A complete  software  adapter implementation  i ncl udes  the  payl oad  mappi ng  defi ned  i n  th i s  document,  as  
wel l  as  address ing  broader i ssues  i ncl ud ing  bu t  not  l im i ted  to  transport  protocols ,  message  envel opes,  
cybersecuri ty,  presentation ,  and  business  model  d i fferences.  On  the  g ri d  management  s i de ,  I EC 62561  and  other 
re l evant standards  can  be  appl i ed .   
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Figure  4 – Grouping  adapters  wi th  g rid  actor ( l eft  hand  side)  or 
wi th  a  faci l i ty actor (right hand  s ide)  

6 Constructing  the adapter 

6.1  General  considerations  

CIM  is  an  abstract model  expressed  us ing  UML.  Messages  exchanged  when  using  OpenADR 
are  described  us ing  XML schema,  as  are  CIM  profi les  used  i n  message payload  description .  

F i gure  5  shows  the  two  models  that  shal l  be  adapted  as  wel l  as  i n termed iate  nodes  on  two  
poss ib le  paths.  Bold  I ta l i c  text  i nd icates  s tandards  for the  nodes  and  the  arrows.  

•  The  upper l eft node  is  CIM  DR ( I EC 62325-301 : 201 8)  expressed  in  UML.  

•  The  l ower ri gh t node  is  OpenADR ( I EC 62746-1 0-1 )  expressed  i n  XML schema.  

•  The  upper ri ght  node  i s  non-standard  UML for the  I EC 62746-1 0-1  payloads.  

•  The  l ower l eft  node  is  XML  schema produced  from  a  CIM  DR UML  profi l e  generated  i n  
accordance  wi th  I EC 62361 -1 00.  

The  l abel l ed  arrows  ind icate  standards  used  to  move  from  one  node  to  another;  on l y the  l ower 
and  l eft arrows are  defined  by s tandards.  The  upper arrow ind icates  a  UML to  UML 
transformation  ( the  "UML-to-UML-fi rst"  path),  for wh ich  there  are  no  deployed  s tandards.  The  
l eft arrow i nd icates  a  UML to  XSD transformation  ( the  "UML-to-XSD-fi rst"  path)  wh ich  is  
governed  by the  I EC 62361 -1 00  s tandard .  The  ri gh t  arrow i nd icates  a  non-standard  
transformation  between  the  I EC  62746-1 0-1  XML schema model  (standard)  and  a  
correspond ing  UML model  ( i ncluded  i n  part  in  I SO  1 7800).  The  l ower arrow is  the  W3C XSL  
Transformation  standard .  

NOTE  1  There  are  no  standard  transformations  between  I EC 62746-1 0-1  XML schema and  I SO 1 7800  payl oad  
UML models .  Th i s  i s  because  the  I EC 62746-1 0-1  XML schema i s  normative  and  i d i omatic  for XML experts  and  
I SO  1 7800  UML i s  normative  and  i d i omatic  for UML experts.  

NOTE  2  W3C cal l s  thei r s tandard i zed  documents  "Recommendations" .  
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Figure 5  – Two transformation  paths  from  CIM  DR profi l e  (upper l eft)  
to  SGU I  bridge  standard  (lower right)  

Adaptation  is  performed  via  the  hori zontal  paths,  e i ther by the  upper UML-UML path  or the  
l ower XSD-XSD path .  The  UML-to-UML transformation  is  poss ible ,  bu t i s  not s tandards-based .  
The  associated  ri ght-s ide  UML-XSD  transformation  is  a lso  not s tandards-based ,  as  the  
i d iomatic XML in  I EC 62746-1 0-1  and  i ts  s tandards  bases  are  not  supported  by any 
au tomated  tool i ng .  

There  are  two  paths  between  CIM  DR UML and  SGUI  bri dge  standard  XSD:  

•  the  UML-to-XSD-fi rst  path  takes  the  l eft  arrow based  on  I EC 62361 -1 00,  fo l l owed  by the  
bottom  arrow based  on  XSLT;  

•  the  UML-to-UML-fi rst path  takes  the  top  arrow,  fo l l owed  by the  ri gh t arrow.  

NOTE  3  Tools  to  perform  repeatable  and  standard  UML-to-UML transformation  are  not  avai l able.  

NOTE  4  There  are  no  tool s  to  perform  transformation  between  i d iomatic  XML  and  i d iomati c  UML,  that  i s ,  between  
XML reasonably structured  for an  XML expert  and  UML reasonabl y structu red  for a  UML expert.  

The left-s ide  UML-to-XML transformation  appl ies  tool ing  for generati ng  a  CIM  profi l e  i n  UML 
and  then  transforms  that  profi le  to  XML schema accord ing  to  I EC 62361 -1 00.  The  associated  
l ower transformation  to  I EC 62746-1 0-1  XML schema is  performed  us ing  W3C XSLT.  The  
standards-based  path  appl i es  I EC 62361 -1 00  on  a  CIM  UML profi le  wi th  second  step  
W3C XSLT transformation  to  SGU I  bri dge  standard  XSD.  

F igure  6  ind icates  i n  yel l ow the  standards  path  from  upper l eft  (CIM  DR model )  to  lower ri gh t 
(SGUI  bridge  s tandard  XSD).  Adapter transformation  tools  shal l  be  ab le  to  support 
b id i rectional  i n teraction  between  the  CIM  DR XML schema profi le  and  I EC  62746-1 0-1 .  For 
example,  a  h istory report  wi l l  have  time i n tervals,  time  s tamps,  and  i denti fi cation  of programs 
and  resources,  a l l  of wh ich  can  be  transformed  in to  a  CIM-based  appl ication  message  (when  
defined).  

NOTE  5  By us ing  the  XML schema(s)  for the  SGUI  standards,  one  can  provide  an  adapter that  can  commun icate  
wi th  any faci l i ty endpoin t  vi a  I SO  1 7800  or non-standard  means.  Th i s  effecti vely decoupl es  CIM-based  messages  
from  customer faci l i ty protocol  messages  that  wi l l  change  over t ime,  and /or wh ich  can  be  contai ned  i n  embedded  
systems  that  typical l y have  constrain ts  on  fi rmware  updates.  

NOTE  6  Payloads  i n  I EC 62746-1 0-1  are  cons isten t  wi th  those  i n  faci l i ty smart  g ri d  i n formation  model ,  
I SO  1 7800: 201 7.  
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Figure 6  – Transforming  CIM  DR model  profi l es  in to  XML schema 

6.2  Adapter protocol  and  message type  

The  protocols  and  messages  are  as  defined  i n  the  respective  normative  standards  and  
profi les .  

6.3  Namespace  and  version  management 

New vers ions  of the  grid  operations  and  SGU I  facing  endpoints  wi l l  be  man i fested  by changes  
in  the  respective  profi les  and  XML schemas.  

The  target namespace  for CIM-based  schemas  shal l  be  determ ined  accord ing  to   
I EC 62361 -1 00: 201 6.  

NOTE  1  The  namespaces  u sed  for the  CIM  profi l e  are  not  establ i shed  by th i s  document,  and  do  not  affect  
conformance  of an  adapter.  

The target namespace  for SGU I  schemas  is  defi ned  in  the  SGU I  bri dge  s tandard  determ ined  
i n  6. 5. 2  below.  

NOTE  2  The  namespaces  used  for the  SGU I  bri d ge  standard  are  not  establ i shed  by th i s  document,  and  do  not  
affect  conformance  of an  adapter.  

The  conformance  statement for an  adaptor shal l  i nclude  a  vers ion  i nd ication  and  a  descripti ve  
reference  to  the  adapted  endpoin t  standard(s) .  

6.4  Subjects  of the  adapter 

The adapter effects  a  protocol  transform  and  the  accompanying  message  transformations.  
The  message payloads  received  are  transformed  to  one  or more  message  payloads  
transm itted  for each  in teraction .  I n teroperation  is  defi ned  wi th  respect  to  message  payloads  
for a  set of speci fic  messages.  As  shown  i n  F igure  3 ,  the  ends  exist and  commun icate  i n  
d i fferent  environments  and  in formation  models.  
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