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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SPECIFYING  

SMART CAPABILITIES,  OF APPLIANCES AND DEVICES– 
GENERAL ASPECTS  

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Comm iss ion  ( I EC)  i s  a  worl dwide  organ i zati on  for  s tandard i zat i on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC Nati onal  Comm ittees) .  The  object  o f  I EC  i s  to  promote  i n ternati onal  
co-operat i on  on  al l  q uesti ons  concern i ng  s tandard i zati on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  th i s  end  and  i n  
add i t i on  to  other act i vi t i es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn i cal  Speci f i cati ons,  Techn i cal  Reports ,  
Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter referred  to  as  " I EC Publ i cat i on(s) " ) .  Thei r  
preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC Nati onal  Comm i ttee  i n terested  i n  the  subject  deal t  wi th  
may part i c i pate  i n  th i s  preparatory work.  I n ternati onal ,  governmental  and  non -governmental  organ i zat i ons  l i ai s i ng  
wi th  the  I EC  al so  part i ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osely  wi th  the  I n ternati onal  Organ i zati on  for  
S tandard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by ag reement  between  the  two  organ i zati ons.  

2)  The  formal  deci s i ons  or  ag reements  of  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evant  subjects  s i nce  each  techn i cal  comm i ttee  has  representat i on  from  al l  
i n terested  I EC Nati onal  Comm ittees.   

3 )  I EC  Publ i cat i ons  have  the  form  of  recommendati ons  for i n ternati onal  use  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Whi l e  al l  reasonable  efforts  are  made  to  ensure  that  the  techn i cal  con tent  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for  the  way i n  wh i ch  they  are  used  or fo r  any  
m i s i n terpretat i on  by any end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Comm i ttees  undertake  to  apply I EC  Publ i cat i ons  
transparentl y  to  the  maximum  exten t  poss ible  i n  thei r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  between  
any I EC  Publ i cati on  and  the  correspond ing  nati onal  o r  reg ional  publ i cati on  shal l  be  cl earl y  i n d i cated  i n  the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any attestati on  of  con form i ty.  I n dependent  cert i f i cat i on  bod ies  provi de  con form i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC marks  of  con form i ty.  I EC i s  not  responsi ble  for  any 
servi ces  carri ed  ou t  by i ndependen t  cert i f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l atest  ed i t i 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  o r  agen ts  i ncl u d i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Comm i ttees  for  any personal  i n j u ry,  property  damage  or  
other damage  of  any natu re  whatsoever,  whether d i rect  or i nd i rect,  or  fo r  costs  ( i ncl ud i ng  l egal  fees)  and  expenses  
ari s i ng  ou t  of  the  publ i cat i on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any other I EC  Publ i cati ons.   

8)  Atten t i on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cat i on .  Use  of  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cat i on  of  th i s  publ i cat i on .  

9)  Atten t i on  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 cat i on  may be  the  subj ect  o f  paten t  
ri g h ts .  I EC shal l  not  be  he ld  responsibl e  for  i den ti fyi ng  any or  al l  such  patent  ri gh ts .  

The main  task of  I EC  techn ical  comm i ttees  i s  to  prepare  I n ternational  Standards.  I n  exceptional  
ci rcumstances,  a  techn ical  comm i ttee  may propose  the  publ ication  of  a  techn ical  speci fi cati on  
when  

•  the  requ i red  support  cannot  be  obtained  for  the  publ ication  of  an  I n ternati onal  Standard,  
despi te  repeated  efforts,  or  

•  the  subj ect  i s  st i l l  u nder techn ical  developmen t or  where,  for  any other reason ,  there  i s  the  
fu ture  bu t  no  immediate  poss ibi l i ty of  an  agreement  on  an  I n ternati onal  Standard .  

Techn ical  speci f icati ons  are  subj ect  to  review wi th i n  th ree  years  of  publ ication  to  decide  whether  
they can  be  transformed  i n to  I n ternati onal  Standards.   

I EC  TS  62950,  wh ich  i s  a  techn ical  speci fi cati on ,  has  been  prepared  by Working  Group  1 5:  
Connection  of  household  appl iances  to  smart  g ri ds  and  appl i ances  i n teracti on ,  of  I EC  techn ical  
comm i ttee  59:  Performance  of  household  and  s im i lar e lectrical  appl iances.  
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The  text  of  th is  techn ical  speci f i cation  i s  based  on  the  fo l l owing  documents:  

Enqu i ry d raft  Report  on  vot i ng  

59/666/DTS  59/673/RVDTS 

 

Fu l l  i n formation  on  the  voti ng  for  the  approval  of  th i s  techn ical  speci fi cati on  can  be  found  i n  the  
report  on  vot i ng  ind icated  i n  the  above  table.  

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

The  comm i ttee  has  decided  that  the  conten ts  of  th is  document  wi l l  remain  unchanged  unti 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 fi c  document.  At  th is  date,  the  documen t 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.  

http://webstore.iec.ch/


 – 6  – IEC  TS  62950:201 7  © I EC 201 7  

INTRODUCTION  

Technolog ies  re lated  to  "smart  g ri ds"  have  been  emerg ing  for  some t ime,  for  a  range  of  reasons,  
i ncl ud ing  the  need  to  reduce  g reenhouse  gas  em issions,  u t i l i se  renewable  energy resources  
and  i ncrease  the  overal l  res i l i ence  and  eff iciency of  the  e lectrici ty suppl y system  as  a  whole.  The  
e lectrici ty usage  of  the  res idential  sector,  especial l y household  appl i ances,  i s  a  s i gn i f i can t  
con tribu tor  to  total  energy consumption  and  peak demand.  At  the  same time,  consumers  expect  
that  i nnovations  i n  the  f i e ld  of  i n formation  technology wi l l  enhance  user experiences  i n  the  
con text  of  "smart"  home systems  and  "smart"  appl i ances.  

IEC  TC  59  has  considered  the  needs  of  the  appl i ance  market  from  a technology po in t  of  view and  
has  i denti f i ed  products  that  wi l l  benefi t  from  the  poten tial  for  s tate-of- the-art  technolog ies  to  add  
smart  capabi l i t i es  to  household  appl i ances,  d i fferen t  arch i tectures  that  may g i ve  rise  to  smart  
capabi l i t i es  at  a  system -wide  l evel ,  and  the  avai lable  protoco ls  to  contro l  smart  capabi l i t i es  i n  
household  appl i ances  and  other devices.  

Th is  Techn ical  Speci fi cati on  i s  i n tended  to  develop:  

•  a  common  arch i tecture  to  appl y to  d i fferen t  use  cases  and  to  a wide  range  of  appl iance  and  
product  types,  both  i ns i de  and  ou ts i de  the  scope  of  I EC  TC59  ( in  th is  document  where  the  
term  'device '  i s  used ,  i t  covers  both  appl iances  and  products  ou ts ide  the  scope  of  TC59) ;  and   

•  the  pri nciples  of  def in i ng  and  measuring  smart  operati ng  modes  and  performance  wi th i n  the  
con text  of  the  common  arch i tecture.   

The  use  cases  cons idered  in  th is  documen t relate  to  the  consumption  (and  poss ible  d ischarge  to  
the  g ri d )  of  e l ectrical  energy,  bu t  fu tu re  revis ions  of  th is  document  may not  be  l im i ted  to  these  
aspects.  

Appl i ances  that  are  capable  of  exchang ing  i n formation  wi th  each  other,  wi th  the  e lectric i ty g rid  
and  wi th  other  agents ,  and  capable  of  al tering  thei r  behaviour  because  of  those  i n teracti ons,  are  
sometimes  cal l ed  "smart  appl iances".  Wh i le  i t  i s  not  the  task of  th is  Techn ical  Speci f icati on  to  
def ine  what  consti tu tes  a "smart  appl iance"  i n  al l  c i rcumstances,  i t  i s  however poss ible  to  
describe  and  test  speci f ic  capabi l i t ies  and  modes  of  operation .  Therefore,  i n  th is  documen t,  the  
term  "smart"  i s  used  in  con juncti on  wi th  other terms  (as  i n  "smart  appl i ance")  i n  a  l im i ted  sense,  
to  describe  an  appl i ance  or other product  wi th  the  speci f i c  capabi l i t i es  described.  

A major  d ri ver  for  bu i l d i ng - i n  such  capabi l i t i es  i s  to  i ncrease  the  overal l  res i l i ence  and  econom ic  
effi ciency of  the  e lectrici ty suppl y system  as  a  whole,  and  i ts  abi l i ty to  accommodate  more  
variable  and  d is tri bu ted  sources  of  generation  (especial l y renewables) . 1   

There  are  several  possible  approaches  to  describi ng  smart  capabi l i t i es  and  smart  operati on :  

1 )  i n  re lati on  to  an  absolu te  i nd icator (e. g .  i f  an  appl iance  can  pass  a seri es  of  tests  i t  may be  
described  as  "smart")  – th is  i s  analogous  to  meeting  a  m in imum  energy performance  
standard;  

2)  on  a  comparative  scale  (e. g .  one  appl iance  may be  "smarter"  than  another)  – th is  i s  more  
d i ff i cu l t  to  demonstrate  because  i t  may requ i re  essen tial l y subj ecti ve  j udgements  of  the  
re lati ve  importance  of  d i fferen t  cri teria and  d i fferen t  smart  operating  modes;  

3)  i n  terms  of  the  trade-offs  between  smart  capabi l i t i es  and  other performance  cri teria (e. g .  an  
i ncrease  i n  energy consumption  or reduction  i n  wash  performance that  may occur  as  a  
resu l t  of  smart  operation) .  

___________ 

1   I t  i s  expected  that  consumers  wi l l  recei ve  a  share  of  the  econom ic  benefi ts  created  by smart  appl i ances,  bu t  i t  i s  
not  the  ro l e  of  s tandards  to  an ti c i pate  or l im i t  the  bus i ness  arrangements  that  m i gh t  transfer such  benefi t  to  the  
consumer (e. g .  tari ff  s tructu res  or cash  i ncent i ve  payments) .   
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These  approaches  are  beyond  the  scope  of  th is  document.   

The  goal  of  th is  documen t  i s  to  support  the  development  of  a  g lobal  market  for appl iances  wi th  
smart  capabi l i t i es  by:   

•  def in ing  the  terms  associated  wi th  smart  capabi l i t i es  and  smart  operati on  so  that  appl iances 
and  devices  m ight  be  described  i n  thei r  speci f ic  performance  standards  as  having  'smart  
capabi l i t i es  i n  accordance  wi th  I EC  standard  NNNNN ' ;  

•  c l ari fying  the  po in ts  where  i n formation  i s  exchanged  between  smart  appl iances  and  devices  
and  the  electrici ty g ri d ;   

•  def in i ng  the  smart  operati ng  modes  of  appl i ances  and  devices  in  response  to  speci f i c 
cond i t i ons;  

•  describi ng  the  general  cond i t i ons  for testing  the  smart  operating  modes  of  appl i ances  and  
devices;  and  

•  support i ng  sub-comm i ttees  wi th in  TC59,  and  other  techn ical  comm i ttees  and  
standard isati on  bod ies,  to  i ncl ude  i n  thei r  product  speci f ic  performance  standards  
descript i ons  of  re levan t  smart  capabi l i t i es  and  procedures  for  testi ng  them  and  for 
measuring  how other  aspects  of  appl iance  performance  m igh t  be  affected  by smart  
operati on .  

Th is  documen t  i s  also  i n tended  to  ass ist  manufacturers  of  home energy management  systems,  
customer energy managers  and  s im i lar  products ,  and  energy u ti l i t i es  and  other remote  agents  
wish ing  to  encourage  user response  to  variable  energy prices  or suppl y s i tuati ons  or wi sh ing  to  
offer d i rect  l oad  contro l  services.  

Some products  may be  capable  of  responses  that  are  rapid  enough  to  offer frequency and  
vo l tage  management services  to  the  g ri d .  Th is  i s  not  the  main  scope  of  the  smart  operati ng  
modes  described  i n  th is  documen t,  bu t  manufactu rers  are  free  to  offer such  capabi l i t i es .  

As  smart  operation  usual l y depends  on  the  i n tegrati on  of  the  appl iance  in to  a l arger  system ,  
i ssues  of  i n ter-connecti on  and  i n ter-operabi l i ty are  l i ke l y to  arise.  Therefore,  the  overal l  
'arch i tecture'  of  the  system  (as  defi ned  i n  th is  document and  by other s tandards)  wi l l  need  to  be  
cons idered .  Any departures  from  standard  arch i tectu re  shou ld  be  avoided.  

S ince  the  products  covered  by th is  document  are  l ikel y to  be  wide l y traded ,  the  i ncl usion  of  
smart  capabi l i t i es  and  operating  modes  i n  speci fi c  appl iance  and  device  performance  s tandards  
shou ld  be  f l exible  wi th  regard  to  the  presence  of  o ther  equ ipment  (e. g .  "smart  metering ")  or  
speci f i c  commun ication  pathways  and  protoco ls,  as  these  may not  be  presen t  at  al l  l ocations  
where  the  product  wi l l  u l t imate l y be  purchased  and  i nstal led .  

I t  i s  recogn ised  that  the  defi n i t i on  and  s tandard isati on  of  smart  capabi l i t i es  i s  at  an  earl y stage  
of  developmen t,  and  other  approaches  wi l l  emerge.  Standard isati on  bod ies  an d  techn ical  
comm i ttees  are  u rged  to  documen t the  reasons  for  adopting  al ternati ve  or  mod i f ied  approaches,  
so  that  they may be  taken  i n to  accoun t  i n  fu tu re  revis i ons  of  th is  document.  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES – SPECIFYING  
SMART CAPABILITIES,  OF APPLIANCES AND DEVICES – 

GENERAL ASPECTS  
 
 
 

1  Scope 

This  Techn ical  Speci fi cati on  (TS)  sets  ou t  a  reference  framework for  defi n i ng  and  test ing  smart  
capabi l i t ies  and  smart  operati ng  modes  of  appl i ances,  smal l  scale  energy suppl ies  (SSESs)  
and  other devices  (ODs)  (co l lect i vel y termed  'smart  devices '  i f  they have  the  defi ned  
capabi l i t ies) .  Th is  document  does  not  set  m in imum  requ i remen ts  for  appl i ances,  SSESs  or 
ODs.   

Th is  document  focuses  on  e lectric i ty consumption  bu t  the  pri nciples  and  general  arch i tecture  
can  be  appl ied  to  other  types  of  energy and  o ther services.  Th is  document  focuses  on  
appl iances,  SSESs  and  ODs,  bu t  the  pri nciples  and  general  arch i tectu re  can  also  be  appl ied  to  
other products  that  are  capable  of  be ing  equ ipped  wi th  a  device  (energy)  manager  (DEM) .  

Th is  documen t:  

1 )  def ines  terms  that  describe  the  smart  capabi l i t ies  and  smart  operating  modes  of  appl iances,  
SSESs  and  ODs;  

2)  describes  the  way i n  wh ich  such  products  respond  to  certain  s tandard  i nstructi ons  and  
cond i t i ons  that  are  l ikel y to  ari se  i n  the  operati on  of  smart  g rids ;  

3)  describes  various  approaches  to  measuri ng  how the  products  respond  i n  particu lar  smart  
operati ng  modes.  

Al though  many examples  are  g i ven  i n  re lat ion  to  part icu lar  product  types,  th is  document  i s  not  
i n tended  to  fu l l y describe  these  matters  for any particu lar  product  type.  Th is  documen t  i s  
i n tended  for  use  by I EC  and  other  standard isati on  bod ies  who  wish  to  address  smart  
capabi l i t ies  and  smart  operating  modes  i n  the  performance  standards  for  the  products  for wh ich  
they are  respons ible .  

The  smart  device  arch i tecture  and  configurations  described  i n  th is  document,  as  i l l ustrated  i n  
Figu re  1  and  F igure  2 ,  are  i n tended  to  g u ide  bu t  not  necessari l y l im i t  the  arch i tecture  for each  
speci f i c  product.  

Th is  document  i s  re levan t  to  test ing  i n teractions  between  the  customer energy manager  (CEM)  
and  the  device  energy manager  (DEM)  i n  confi gurati ons  1  and  2,  i nsofar as  they are  re levan t  to  
determ in ing  the  smart  operation  of  a  device.  I t  does  not  cover  the  in teractions  between  the  DEM  
and  a separate  DEM-ready device  ( i n  conf igurati ons  2  and  3) .  For  the  t ime  being ,  these  
i n teractions  may be  the  subject  of  separate  standards.  

Th is  document  does  not  cover  con fi guration  4,  i n  wh ich  the  CEM-DEM  i n teraction  cannot  be  
external l y man ipu lated  or  observed  i n  testing .  I n  conf iguration  4,  on l y the  response  of  the  
product  as  a  whole  to  g ri d  i n formation  or remote  agen t  i nstructi ons  can  be  tested.  Th is  i s  beyond  
the  scope  of  th is  document  for the  t ime  be ing .  

NOTE:  Commun icati ons  methods  and  protocol s  are  not  wi th i n  the  scope  of  th i s  document,  bu t  thei r  cons i deration  
can  be  usefu l  when  appl yi ng  th i s  document  i n  the  devel opment  of  speci f i c  product  performance  standards.  The  
methods  of  commun icati on  are  expected  to  be  e i ther l eft  open ,  or l im i ted  to  one  or  more  exi st i ng  methods  and  
protocol s ,  and  be  capabl e  of  support i ng  the  con fi g u rat i ons  i n  Fi gu re  1  and  Fi g ure  2 ,  and  the  capabi l i t i es  and  smart  
operati ng  modes  i n  Table  1  and  Tabl e  2 .  



IEC TS  62950:201 7  © I EC 201 7  – 9  –  

2 Normative references  

There  are  no  normati ve  references  i n  th is  document.   

3 Terms,  defin i tions and  abbreviated  terms 

3.1  Terms and  defin i t ions  

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

ISO and  I EC  main tain  term ino log ical  databases  for use  i n  s tandard ization  at  the  fo l l owing  
addresses:  

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

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

3. 1 . 1   
act ivation  
completi on  of  connections,  commun ications  pathways  and/or sett i ngs  necessary to  enable  
smart  operation  

3. 1 .2   
appl iance  
electrical  apparatus  in tended  for household  or  s im i lar use   

EXAMPLE  Refri gerators,  d i shwashers ,  c l othes  washers,  c l othes  d ryers,  ai r  cond i t i oners ,  water  heaters ,  c i rcu lati on  
pumps,  etc.   

Note  1  to  en try:  An  appl i ance  can  on l y  act  as  a  l oad .  

3.1 .3   
automatic  override  
term ination  or  preventi on  of  a  peri od  of  smart  operation ,  that  i s  not  i n i t i ated  by the  user  or  by a  
remote  agent  

3.1 .4   
constrain  or reduce load  
operati on  i n  wh ich  a smart  device  constrains  or  reduces  i ts  l oad  wh i l e  s ti l l  perform ing  i ts  primary 
functi on  

EXAMPLE  1  An  ai r  cond i t i oner that  con ti nues  to  cool  wh i l e  l im i t i ng  i ts  e l ectri cal  power to  hal f  i ts  rated  capaci ty.   

EXAMPLE  2  A  fri dge  f reezer that  defers  defrost  and  i ce-making ,  wh i l e  con ti nu i ng  to  main tai n  s torage  temperatu re  
wi th i n  safe  l im i ts .  

Note  1  to  en try:  The  constrai n t  or  reduct i on  can  be  ach ieved  by l im i t i ng  operat i ng  power,  avoid i ng  or  del ayi ng  
energy- i n tens i ve  funct i ons  that  are  anci l l ary to  the  main  fu ncti on  or by other means.  

3.1 .5   
customer energy manager 
CEM  
component  or  set  of  functions  wi th  the  capabi l i ty to:  

1 )  receive  and  process  g ri d  i n formation ,  device  i n formation  and  user i nstructions ,  and  

2)  manage  one  or  more  smart  devices.  

Note  1  to  en try:  A CEM  can  be  i n teg rated  wi th  a  smart  devi ce,  or  can  be  phys i cal l y  separate.   

Note  2  to  en try:  A CEM  manages  the  energy-us i ng  behaviou r of  a  smart  devi ce.  There  can  be  other managers  for 
other aspects  of  devi ce  behavi ou r.  

Note  3  to  en try:  Wh i l e  the  CEM  requ i rements  are  ou ts i de  the  scope  of  th i s  document,  I EC  62746-2  provi des  
examples .   

http://www.electropedia.org/
http://www.iso.org/obp
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3.1 .6   
defer  cycle  
operation  i n  wh ich  a  smart  device  brings  forward  or  de lays  a  cycle  or  functi on  compared  wi th  
the  t im ing  that  wou ld  have  occurred  under  user  operation  

Note  1  to  en try:  Defer cycle  operati on  i s  cons idered  "smart"  i f  i t  occurs  as  a  resu l t  o f  i n formati on  t ransm i tted  vi a a 
CEM  or DEM  or i f  i t  i n vo lves  tri gger cri teri a  prog rammed  i n to  a  CEM  or DEM.  A  deferment  where  the  user prog rams  
an  uncond i t i onal  de layed  s tart  u s i ng  the  con trol s  i s  n ot  a  smart  defer  cycle  mode  wi th i n  the  mean ing  of  th i s  
document.  

3.1 .7   
device  
appl iance,  smal l  scale  energy suppl y (SSES)  or  other  device  (OD)  

Note  1  to  en try:  A devi ce  can  consi s t  of  more  than  one  physi cal  e l ement.  

3.1 .8   
DEM-ready device  
device  that  i s  capable  of  be i ng  equ ipped  wi th  a  DEM  

3.1 .9   
device  energy manager 
DEM  
component  or  set  of  functions  wi th  the  capabi l i ty to:   

1 )  rece ive  and  process  i n formation  from  a CEM;   

2)  manage  one  appl i ance,  SSES or  o ther  device.  

Note  1  to  en try:  A DEM  can  be  i n teg rated  wi th  a  CEM  and/or  a  devi ce  or  be  phys i cal l y  separate.  

Note  2  to  en try:  A DEM  manages  the  energy-us i ng  behavi ou r of  a  devi ce.  There  can  be  other managers  for  o ther  
aspects  of  devi ce  behavi ou r.  

3.1 . 1 0   
device  information  
i n formation  received  by a  CEM  d i rectl y from  or re lat i ng  to  a  device   

Note  1  to  en try:  Such  i n formati on  can  i ncl ude  (bu t  i s  not  restri cted  to )  the  fo l l owing  categori es:  

– s tatus  (e . g .  whether an  appl i ance  or  OD  i s  on  o r off;  whether an  appl i ance  i s  heat i ng ,  spi nn i ng  etc. ;  whether an  
SSES  i s  fu l l y  charged  or  g enerati ng  e l ectri ci ty) ;  

– e l ectri ci ty  l oad  (kW)  or  energy used  over a  speci f i ed  peri od  (e . g .  kWh  per 30  m i n ) ;  

– expected  end  t ime  of  cu rren t  operati ng  cycle  o r expected/programmed  start/end  t ime  of  the  next  cycle;  

– expected  power profi l e  of  the  prog ramme selected  by the  user.    

3.1 . 1 1   
device  information  transmission  
operati on  i n  wh ich  a smart  device  commun icates  device  i n formation  from  the  DEM  to  the  CEM  

Note  1  to  en try:  Th i s  mode  can  be  a  permanent  operat i ng  mode,  and  can  coexi st  wi th  other smart  operat i ng  modes.  

3.1 . 1 2   
device  performance standard  
standard  that  covers  the  performance  of  a  device  under user operation  and/or  u nder smart  
operati on  

Note  1  to  en try:  A devi ce  performance  standard  that  covers  smart  operat i on  can  set  ru l es  for defi n i ng  and  testi ng  
smart  operati ng  modes  for  that  devi ce,  and  can  i ncl ude  methods  for compari ng  the  performance  of  the  devi ce  i n  smart  
operati on  wi th  performance  i n  u ser operat i on .  

3.1 . 1 3   
d i rect  load  control  operation  
operati on  i n  wh ich  a remote  agen t  i s  able  to  i n i t i ate  smart  operation   

Note  1  to  en try:  I t  i s  expected  that  the  user wou l d  en ter i n to  a  pri or  con tract  wi th  a  remote  agen t,  and  ag ree  
cond i t i ons  and  l im i tat i ons  on  d i rect  l oad  con tro l .   
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3. 1 . 1 4   
emergency off   
operati on  i n  wh ich  the  smart  device  en ters  off/standby mode,  and  wh ich  cannot  be  over-ridden  
by the  user  

Note  1  to  en try:  Wh i l e  i n  emergency off  mode,  the  smart  devi ce  shou ld  remain  capable  of  recei vi ng  and  act i ng  on  
i nstruct i ons  from  the  CEM  to  resume  user operat i on .  

Note  2  to  en try:  Emergency off  mode  i s  i n tended  for  s i tuati ons  of  major d i ff i cu l ty  wi th  the  g ri d  o r  wi th  l ocal  e l ectri ci ty 
suppl y to  the  prem ises.  

3.1 . 1 5   
energy management  gateway 
EMG  
access  poin t  for  send ing  and  receiving  i n formation  and  commands  between  a remote  agent  or  
other en t i ty and  a CEM  

3.1 . 1 6   
g rid  in formation  
i n formation  received  by a  CEM  d i rectl y from  or re lati ng  to  the  electrici ty g ri d  

Note  1  to  en try:  Such  i n formati on  can  i ncl ude  (bu t  i s  not  restri cted  to )  the  fo l l owing  categori es:  

– cu rren t  and  fu tu re  energy pri ces;  

– cu rren t  and  fu tu re  network constrai n ts ;  

– em iss ions- i n tens i ty  of  e l ectri c i ty  supply;   

– l evel  o f  renewable  energy g enerat i on ;   

– requests  or  i ns truct i ons  for  l oad  mod i f i cati on ;   

– d i rectl y  sensed  i n formati on  (e. g .  frequency and  vol tage) .  

3.1 . 1 7   
modu lar  smart  device  
combination  of  a  DEM-ready device  and  a  DEM  i n  wh ich  the  DEM  may be  phys ical l y removed  

3.1 . 1 8   
no  supply 
operati on  i n  wh ich  a smart  SSES does  not  suppl y energy to  the  g rid  even  though  user  sett i ngs  
cal l  for  such  operation .  

Note  1  to  en try:  No  suppl y operati on  can  be  requ i red  du ri ng  peri ods  of  e l ectri ci ty  network congesti on  or  fo r the  safety 
of  those  worki ng  on  the  network.  

3.1 . 1 9   
off/standby 
operati on  i n  wh ich  the  smart  device  m in im ises  i ts  e l ectric i ty l oad,  wh i l e  s t i l l  remain ing  capable  of  
receivi ng  i nstructi ons  from  the  CEM,  the  user or  a  remote  agen t  

Note  1  to  en try:  Wh i l e  i n  off/standby mode,  the  smart  devi ce  does  not  perform  i ts  primary funct i on  (e . g .  heat i ng ,  
cool i ng ,  wash i ng ,  pumping )  bu t  i ts  con trol  c i rcu i ts  may remain  energ i sed.  

Note  2  to  en try:  Th i s  mode  may al so  be  cal l ed  networked  s tandby.  

3.1 .20   
one-way communications  
arrangement  where  data  and  i nstructions  can  f low i n  one  d i rection  on l y  

EXAMPLE  From  the  remote  agen t  to  the  CEM,  and  from  the  CEM  to  the  smart  devi ce.  
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3.1 .21   
other device  
OD  
product  i n tended  for household  or  s im i lar  use  that  i s  not  an  appl iance  or  an  SSES  

EXAMPLE  Other  devi ces  can  be  non -energy  (e . g .  val ves  to  con tro l  the  f l ow of  water)  or  can  use  forms  of  energy 
other than  e l ectri c i ty  (e. g .  natu ral  g as  and  LPG-using  products ,  wi th  or  wi thou t  e l ectr i cal  connecti ons) .  

3.1 .22   
performance 
performance  of  a  device  under  user  operati on  and/or  under  smart  operati on ,  as  defi ned  in  the  
appl icable  device  performance  s tandard  

Note  1  to  en try:  Performance  i s  defi ned  i n  d i fferent  metri cs  for  d i fferen t  product  types.  Metri cs  can  i ncl ude:  

– energy consumpti on  over a  g i ven  t ime  peri od  or  operati ng  cycle;   

– temperatu res  main tai ned  wi th i n  s torage  compartments ;  

– c l ean l i ness  and  dryness  of  wash  l oads  at  end  of  a  cycle;  

– noi se  l evel s .  

3.1 .23   
power profi l e  
expected  variati on  i n  power or energy consumption  over  the  du ration  of  an  operating  cycle  

EXAMPLE  Power profi l e  can  be  expressed  as  energy used  du ri ng  each  operati on  (e. g .  kWh  du ri ng  water heati ng  
phase,  kWh  du ri ng  main  wash ,  kWh  duri ng  ri nse) ,  as  peak power ach ieved  du ri ng  each  operati on ,  etc.   

3.1 .24   
product  
manufactu red  i tem  that  i s  usual l y packaged  and  offered  for  sale  as  a  s ing le  un i t  

3.1 .25   
reference  value  
value  used  as  the  s tart i ng  poin t  for  calcu lati ng  whether a  smart  device  performs  as  c laimed  i n  
constrain  or  reduce  l oad  response  

EXAMPLE  E lectri cal  l oad  at  fu l l  rated  ou tpu t,  average  power recorded  i n  the  5-m in  peri od  immediatel y  preced i ng  the  
recei pt  o f  an  i nstructi on  or the  ach ievement  of  tri gger cri teri a.  

3.1 .26   
remote agent  
en ti ty other  than  the  user  that  i s  capable  of  commun icati ng  wi th  a CEM  or  a  smart  device  

3.1 .27   
remote agent  i nstructions  
commands,  i nstructions  and  preferences  transm i tted  by a  remote  agen t  to  a  CEM,  wi th  the  aim  
of  mod i fyi ng  the  operati on  of  one  or  more  smart  devices  

Note  1  to  en try:  Remote  agen t  i nstruct i ons  may aim  to  mod i fy  operat i on  by al teri ng  con tro l  sett i ngs  (e. g .  swi tch ing  
an  appl i ance  to  hal f  l oad)  by programm ing  tri gger cri teri a (e . g .  "s top  operati ng  when  energy pri ce  exceeds  th i s  
th reshold" )  o r  o ther means.   

Note  2  to  en try:  Remote  agent  i nstructi ons  wou ld  normal l y  be  i ssued  and  recei ved  i n  the  con text  of  a  d i rect  l oad  
contro l  con tract  between  the  remote  agen t  and  the  user.  

Note  3  to  en try:  The  method  of  transm iss ion  of  the  i nstructi ons  i s  ou ts i de  the  scope  of  th i s  document.  
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3. 1 .28   
SSES 
smal l  scale  energy supply 
product  i n tended  for household  or  s im i lar  use  that  i s  capable  of  d ischarg ing  energy to  the  g ri d  

EXAMPLE  Rooftop  photovol tai c  systems,  res i dent i al  combined  heat  and  power systems,  s tat i onary s torage  
batteri es  and  e l ectri c  veh i cle  charge/d i scharge  contro l l ers .   

Note  1  to  en try:  SSESs  i ncl ude  s torage  devi ces  that  are  al so  able  to  act  as  a  l oad .  

3.1 .29   
smart  appl iance  
appl iance  that:   

1 )  i ncorporates  or has  been  equ ipped  wi th  a  DEM;  and  

2)  i s  capable  of  smart  operati on .  

Note  1  to  en try:  Th i s  defi n i t i on  i s  requ i red  for  cons i s tency  wi th  the  l og i cal  arch i tectu re  i l l us trated  i n  F i g ure  1  and  
Fi gu re  2.  I t  i s  cons i sten t  wi th  the  defi n i t i on  of  a  "smart  appl i ance"  i n  I EC/ISO 1 5067-3:201 2.  The  rel evan t  defi n i t i on  i s :  
"Smart  Appl i ance:  home appl i ance  that  exchanges  command  and  contro l  data wi th  other  un i ts  on  a  home area  
network" .  The  presence  of  a  DEM  i s  taken  to  s i g n i fy  the  presence  of  such  a  capabi l i ty.  

Note  2  to  en try:  Th i s  document  uses  the  term  "smart  appl i ance"  i n  a  l im i ted  sense,  to  descri be  an  appl i ance  wi th  the  
speci f i c  smart  capabi l i t i es  and  modes  of  operat i on  described  i n  th i s  document.  I t  does  not  defi ne  the  number or  l evel  
of  smart  capabi l i t i es  requ i red  for  an  appl i ance  to  be  cons idered  "smart"  i n  a  general  sense.   

3.1 .30   
smart  device  
smart  appl i ance,  smart  smal l -scale  energy suppl y (SSES)  or  smart  o ther  device  (OD)    

3.1 .31   
smart  operation  
operati on  i n  a  smart  operati ng  mode   

SEE  Table  2  

Note  1  to  en try:  Smart  operat i on  may be  i n i t i ated  by a  CEM,  a  DEM  or an  au thori sed  remote  agen t.   

Note  2  to  en try:  User operati on ,  whether d i rect  or  remote,  i s  not  smart  operati on .   

Note  3  to  en try:  The  tri gger cri teri a for smart  operat i on  may be  set  by the  user,  the  CEM  the  DEM  or an  au thori sed  
Remote  Agent.   

3.1 .32   
smart  other device   

another device  (not  an  appl i ance  or  an  SSES)  that:  

1 )  i ncorporates  or has  been  equ ipped  wi th  a  DEM;  and   

2)  i s  capable  of  smart  operati on .  

Note  1  to  en try:  Th i s  documen t  uses  the  term  "smart  o ther devi ce"  i n  a  l im i ted  sense,  to  describe  another devi ce  wi th  
the  speci f i c  smart  capabi l i t i es  and  modes  of  operat i on  descri bed  i n  th i s  document.  I t  does  not  defi ne  the  n umber o r  
l evel  o f  smart  capabi l i t i es  requ i red  for  another devi ce  to  be  considered  'smart '  i n  a  general  sense.   

3.1 .33   
smart  performance 
performance  of  a  device  under  smart  operati on ,  as  def ined  i n  the  appl icable  device  performance  
standard  

Note  1  to  en try:  For a  g i ven  product  type,  the  same  metri cs  shou l d  be  measurabl e  u nder both  user performance  and  
smart  performance,  so  that  the  impact  of  smart  performance  can  be  determ ined .  
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3.1 .34   
smart  smal l -scale  energy system  
smal l  scale  energy system  that:   

1 )  i ncorporates  or has  been  equ ipped  wi th  a  DEM;  and   

2)  i s  capable  of  smart  operation  

Note  1  to  en try:  Th i s  document  uses  the  term  "smart  SSES"  i n  a  l im i ted  sense,  to  descri be  an  SSES  wi th  the  speci f i c  
smart  capabi l i t i es  and  modes  o f  operati on  described  i n  th i s  document.  I t  does  not  defi ne  the  number or  l evel  of  smart  
capabi l i t i es  requ i red  for an  SSES  to  be  considered  "smart"  i n  a  general  sense.   

3.1 .35   
start  or increase load  
operati on  i n  wh ich  a  smart  device  commences  operation ,  or  i ncreases  i ts  l oad  i f  al ready 
operati ng ,  even  though  user sett ings  do  not  cal l  for  such  operation  

3.1 .36   
start  or increase supply 
operati on  i n  wh ich  a smart  SSES  commences  or  i ncreases  the  suppl y of  energy to  the  g rid ,  even  
though  d i rect  user  sett i ngs,  thermostats  or  t imers  do  not  cal l  for  such  operation  

3.1 .37   
target  value  
power or energy consumption  that  a  smart  device  shal l  not  exceed  duri ng  constrain  or  reduce  
l oad  operation .  

EXAMPLE  50  %  of  e l ectri cal  l oad  at  fu l l  ou tpu t,  o r  0 , 5  kWh  per 30  m in ,  or  an  absol u te  l im i t  o f  1 , 0  kW.  

3.1 .38   
trigger cri teria  
set  of  cond i t ions  wh ich ,  when  satisf i ed ,  causes  a device  to  change  i ts  mode  of  operati on  

EXAMPLE  Tri gger cri teri a  may i ncl ude  energy pri ce  l evel s ,  i n ternal  temperatu res ,  presence  or  absence  of  occupants  
etc.   

3.1 .39   
two-way communications  
arrangement  where  data and  i nstructions  can  f low i n  both  d i rections  

3.1 .40   
user  i nstructions  
commands,  i nstructions  and  preferences  g i ven  by a  user  to  a  device,  to  a  DEM  or  to  a  CEM  

EXAMPLE  User i nstruct i ons  may be  g i ven  vi a con tro l  sett i n gs  (e . g .  by press i ng  "start" ) ,  vi a  t ime  prog ramm ing  (e . g .  
"s tart  operat i ng  at  20:00")  or vi a  prog ramm ing  tri gger cri teri a  (e. g .  "s tart  operat i ng  when  energy pri ce  fal l s  bel ow th i s  
th reshol d" ) .  

3.1 .41   
user  operation  
operati on  under user i nstructi ons ,  as  d is ti nct  from  smart  operation  

Note  1  to  en try:  A smart  devi ce  shou ld  defau l t  to  user operat i on  i f  the  DEM  i s  i nacti ve  or  removed .  

3.1 .42   
user  over-ride  
term ination  or  preven ti on  of  a  period  of  smart  operati on ,  that  i s  i n i t i ated  by the  user  

3.1 .43   
smart  g rid  connection  point  
SGCP 
phys ical  and  l og ical  i n terface  between  the  e lectric i ty network and  the  e lectri ci ty market  and  the  
user,  wi th  regard  to  e lectric i ty generation ,  demand  and  s torage  
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3.2  Abbreviated  terms  

CEM  customer energy manager  

DEM  device  energy manager  

EMG  energy management  gateway 

EV e lectric  veh icle  

OD  other device  

SGCP  smart  g ri d  connecti on  poin t   

SM  smart  meter  

SSES  smal l  scale  energy supply  

SC  sub-comm ittee  

TC  techn ical  comm i ttee  

TS  techn ical  speci f ication  

4 Reference framework  

4.1  Log ical  arch i tecture  

This  subclause  describes  the  smart  device  log ical  arch i tecture.  

The  l og ical  arch i tecture  i s  depicted  in  The  log ical  arch i tectu re  i s  depicted  i n  F igure  1  as  l og ical  
bu i l d ing  b locks.  The  smart  g rid  connection  po in t  (SGCP)  represents  the  i n terface  between  the  
g rid  and  the  prem ises  where  smart  devices  are  instal led .   

The  energy management  gateway (EMG)  i s  an  opti onal  component,  wi th  the  fu ncti on  of  trans lati ng  i nstruct i ons  or  
commands,  bu t  n ot  o therwise  processing  or  i n terpreti ng  them .  Processing  occu rs  i n  the  customer energy  manager 
(CEM) ,  wh i ch  i n teracts  wi th  one  or more  smart  devi ces.     

A smart  device  consists  of  an  appl i ance,  smal l -scale  energy system  or  other device  that  i s  
equ ipped  wi th  a  device  energy manager  (DEM) .  The  DEM  may be  i n tegral  to  the  device  ( i . e.  
cannot  be  separated  from  i t)  or  modu lar  (connected  to  the  device,  hence  making  i t  a  modu lar 
smart  device) .   

F i gu re  2  i l l ustrates  the  fou r possible  phys ical  confi gurati ons  of  smart  devices  that  f i t  wi th i n  the  
l og ical  arch i tectu re.  
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NOTE  Log i cal  arch i tectu re  i s  adapted  f rom  I EC  62746-2.   

Figure 1  – Log ical  Arch i tecture  
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Figure 2  – Possible  CEM,  DEM  and  device configurations  
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Th is  techn ical  speci f icati on  i s  re levan t  to  testi ng  i n teracti ons  between  the  CEM  and  the  DEM  i n  
conf igu rati ons  1  and  2,  i nsofar as  they are  re levan t  to  determ in i ng  the  smart  operation  of  a  
device.  I t  does  not  cover  the  i n teracti ons  between  the  DEM  and  a  separate  DEM-ready device  
( i n  con fi gurations  2  and  3 ) .  For  the  t ime  being ,  these  i n teractions  may be  the  subject  of  separate  
standards,  i nclud ing  national  s tandards 2 .  Au thors  of  such  standards  are  u rged  to  refer to  
I EC TR  62746-2.  

CEMs  and  DEMs  may be  d isti nct  phys ical  devices,  functions  res id i ng  i n  e lements  of  the  smart  
g rid  (e . g .  smart  meters) ,  or  functi ons  res id i ng  i n  other devices  or  products .  They may be  
combined  i n to  one  product  (e. g .  con figurati on  4  i n  F igure  2) . 3    

Th is  document  does  not  cover  confi guration  4,  i n  wh ich  the  CEM-DEM  i n teraction  cannot  be  
external l y man ipu lated  or observed  i n  testing .  I n  conf igurati on  4 ,  on l y the  response  of  the  
product  as  a  whole  to  g ri d  i n formation  or  remote  agen t  i nstructi ons  can  be  tested .   

4.2  Capabi l i ti es  of  the  CEM  and  the  DEM  

Table  1  l i s ts  the  capabi l i t i es  and  functions  requ i red  of  CEMs and  DEMs.  Note  that  some 
capabi l i t i es  are  proh ibi ted  i n  e i ther CEMs  or DEMs  because  they are  d ist i ngu ish ing  features  that  
def ine  the  other.   

I n  pri nciple:  

•  a  DEM  shal l  not  i n teract  d i rectl y wi th  the  SGCP – al l  i n teractions  shal l  be  moderated  by a  
CEM  (except  for  d i rect  sens ing  of  g rid  vol tage  and  frequency) ;    

•  each  DEM  shal l  manage/con trol  on l y one  device;   

•  a  CEM  may con tro l  more  than  one  DEM  or smart  device.  

___________ 

2 A concept  wi th  some characteri s t i cs  of  a  DEM  i s  under development  as  I SO/IEC 1 01 92-3,  Modular 
communications interface for energy management,  based on ANSI/CEA-2045 Modular communications interface 
for energy management.  Users  of  th i s  document  shou l d  al so  make  i nqu ri es  to  I EC  TC57  wi th  regard  to  forthcom ing  
s tandards  that  may be  re levan t.  

3  AS/NZS  4755. 1  Framework for demand response capabilities and requirements for demand response enabling 
devices (DREDs)  d ef i nes  a  devi ce  wh i ch  i s  a  combined  CDM  and  DEM.  
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Table  1  – Capabi l i t ies  of  customer (energy)  manager  
and  device  (energy)  manager 

Capabi l i ty or  function  CEM  DEM  

A.  Abi l i ty  to  recei ve  g ri d  I n formati on  and  pass  i t  on  to  a  s i ng le  devi ce  M  P  from /to  remote  
agentd  

M  i n  from  CEM  

B.  Abi l i ty  to  recei ve  g ri d  I n formati on  and  pass  i t  on  to  mu l t i pl e  devi ces  O  NA (can  con trol  
on l y  one  devi ce)  

C.  Abi l i ty  to  rece ive,  pass  on  o r act  on  i n formati on  f rom  a  CEM  
 

NA Me  

D .  Abi l i ty  to  t ransm i t  i n formati on  to  a  CEM  NA O 

E .  Abi l i ty  to  recei ve  i n formati on  from  DEM  ( i ncl ud i ng  appl i ance  
i n formati on  i f  avai l able )a   

M  NA 

F.  Abi l i ty  to  transm i t  i n formati on  to  a  remote  agent.  M  P  

G .  Abi l i ty  to  recei ve,  pass  on  o r act  on  emergency off  s i gnal s  M  M  

H .  Abi l i ty  to  recei ve,  pass  on ,  o r  act  on  s i g nal s  for  o ther smart  operati ng  
modes  

M  Ob   

I .  Abi l i ty  to  receive  i n formati on  from  sou rces  other than  the  DEM  and  g ri d  
i n formati on  (u n related  to  energy)  

O  O  

J .  Abi l i ty  to  be  prog rammed  wi th  preferences  and  act  on  them  (whether by 
user,  remote  agen t,  or  both ) c   

M  O  

Key 

M:   mandatory capabi l i ty  

O:   opti onal  capabi l i ty  

P :   proh ibi ted  capabi l i ty  

NA:  not  appl i cable   

a  Other categori es  of  i n formati on  i ncl ude  s tatus  of  CEM  or DEM.   

b  DEMs  may be  des i gned  (or  prog rammed)  to  be  sens i t i ve  to  some  or  al l  o f  the  non -emergency  smart  operati ng  
modes  i n  Table  2 .   

c  P rog ramm ing  opt i ons  cou ld  i ncl ude  a  "no-preference"  sett i ng  i n  wh i ch  user and/or or  remote  agen t  sett i ngs  are  
passed  on  wi thou t  fu rther delay or processing .   

d  A  DEM  may however be  capabl e  of  d i rectl y  sens i ng  the  cond i t i on  of  the  g ri d  (e. g .  th rough  mon i tori ng  frequency  
and  vo l tage)  i n  o rder to  determ ine  whether preset  tr i gger cond i t i ons  are  met,  and  mod i fyi ng  product  operati on  
accord i ng l y.  

e  Wi th  regard  to  i ts  energy functi onal i ty,  a  DEM  can  bi nd  to  on l y  one  CEM.  

 

5 Smart  operating  modes  

5.1  Classi fication  of  smart  operating  modes  

The main  smart  operati ng  modes  of  wh ich  a  smart  device  can  be  capable  are  summarised  i n  
Table  2.  The  modes  are  i nd icated  as  rows  (numbered  0  to  8)  and  the  time  parameters  are  
i nd icated  as  columns  (A to  D) .  For  example,  smart  operati ng  mode  3C  i s  one  i n  wh ich  the  
product  reduces  or  constrains  load  at  a  fu tu re  t ime.   

The  device  performance  standard  appl icable  to  each  type  of  device  shou ld  describe  how each  
cond i t i on  i s  to  be  met,  wi th  reference  to  the  parameters  described  i n  5. 2 .  

For  example,  for  a  device  capable  of  smart  operating  mode  3  (constrain  or  reduce  load) ,  the  
fo l l owing  shou ld  be  described:  

•  the  commands  or tr i gger cri teria  requ i red  for  the  device  to  en ter and  exi t  a  period  of  
constrained  or reduced  l oad  operation ;   
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•  the  way i n  wh ich  the  l oad  reducti on  or  constrain t  i s  measured  (e . g .  by reference  to  a  f i xed  
value,  by reference  to  a  f loati ng  value,  as  an  absolu te  power l im i t  or  by suspens ion  of  
energy- in tens ive  functions) ;  

•  the  cond i t ions  under wh ich  a  command  or  request  wi l l  be  de layed  or  i g nored  (e . g .  i f  received  
at  speci fi ed  s tages  i n  the  operating  cycle) ;  

•  an y l im i tat i ons  of  device  function  or  performance  resu l t i ng  from  smart  operation  (e. g .  
i nabi l i ty to  complete  a  cycle  that  i s  al ready i n  progress,  reducti on  i n  wash  performance) ;  and   

•  the  appl icabi l i ty of  a  user  over-ri de  or  an  au tomatic  over-ri de  before  or  duri ng  smart  
operati on .  

The  device  performance  standard  appl icable  to  each  type  of  device  shou ld  also  describe  how 
th is  i n formation  shou ld  be  reported ,  for  example  via  a s tandard  form  or forms.  

Table  2  – Smart  operating  modes  

 Smart  operating  
mode  

A.  En ter  mode 
immediatel yb   

B .  Exi t  mode 
immediatel yb  

C.  Enter mode at  
fu ture  t ime or  
under  defined  
tri gger  cri teria  

D.  Exi t  mode at  
fu ture t ime or  
under defined  
trigger cri teri a  

0  Device   i n formati on  
transm iss iona  

Yes  Yes  Yes  Yes  

1  Emergency off  Yes  Yes  NA Yes  

2  Off/standby  Yes  Yes  Yes  Yes  

3  Constrai n  or  reduce  
l oad  

Yes  Yes  Yes  Yes  

4  Start  o r  i ncrease  l oad   Yes  Yes  Yes  Yes  

5  Defer cycl ec  
 

Yes  – i . e .  do  not  
s tart  cycle  yet  

Yes  – i . e .  s tart  
cycle  now  

Yes  – s tart  cycle  
then d  

Yes  – complete  
cycle  by then d   

6  Start  or  i ncrease  
suppl y  

Yes  Yes  Yes  Yes  

7  No  supply  Yes  NA Yes  NA 

8  Other (as  defi ned  by 
manu factu rer)  

?  ?  ?  ?  

a  The  abi l i ty  to  transm i t  i n formati on  to  a  CEM  i s  an  opt i onal  capabi l i ty  of  a  DEM  (see  row D  i n  Table  1 ) ,  so  
suppl i ers  shou l d  i nd i cate  i f  the  product  i s  capable  of  th i s  mode,  and  what  category of  i n formati on  can  be  
transm i tted  (e. g .  product  s tatu s  and  power profi l e  of  operati ng  cycle) .   

b  Al l owi ng  t ime  for necessary safety and  other cons i derati ons.   

c  May be  expressed  as  sequence  of  o ff/s tandby and  then  request/i ncrease  l oad  i nstructi ons .   

d  I f  both  operat i ng  modes  are  acti vated  then  the  cycl e  shal l  be  completed  wi th i n  a  t ime  window.  

 

5.2  Smart  operating  modes  for speci fic  devices  

5.2. 1  General  

This  section  i s  i n tended  to  gu ide  standard isati on  bod ies  i n  addressing  smart  operation  and  
performance  in  the  device  performance  standards  for  the  products  for wh ich  they are  
respons ible.   

Standard isation  bod ies  shou ld  develop  thei r  own  cri teria  for  def in i ng ,  describi ng  and  test ing  
smart  operati ng  modes  i n  a  way that  i s  appropriate  for  the  product.  Subclauses  5. 2. 2  to  5. 2. 6  
g i ve  examples  of  matters  to  be  cons idered  when  do ing  so,  and  al ternati ve  approaches  to  
resolving  common  issues.  Wh i l e  many of  the  examples  are  based  on  household  appl iances,  
other product  types  are  also  used  as  examples  to  i l l ustrate  part icu lar  po i n ts .  

I t  i s  recommended  that  standard isati on  bod ies  fo l l ow the  reference  framework i n  C lause  4,  and  
any departures  or  mod i f i cati ons  shou ld  be  i denti f i ed ,  described  and  j ust i f i ed .  
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5.2.2  Safety 

User safety takes  precedence  at  al l  t imes,  i nclud ing  'emergency off '  requests.  Contro ls  
i ncorporated  i n  the  appl i ance  shal l  take  pri ori ty over  con trols  actuated  by remote  operation .  
Wi th i n  the  I EC,  safety of  household  appl iances  i s  covered  by the  I EC  60335  series .  Reference  to  
safety i ssues  i n  th is  document  are  not  i n tended  to  conf l i ct  wi th  those  of  the  IEC  60335  series.  

As  standard isation  bod ies  develop  smart  capabi l i t i es ,  they shou ld  be  aware  of  any poten tial  
safety i ssues  that  may be  caused  by smart  operati on ,  and  i f  not  al ready covered  by I EC  60335,  
they shou ld  bri ng  them  to  the  atten ti on  of  the  TC responsible  for  the  I EC  60335  series. 4   

The  fo l l owing  examples  i l l ustrate  how smart  operati on  cou ld  address  safety i ssues:   

•  devices  shou ld  be  al lowed  to  complete  main tenance  or safety modes  (e. g .  o i l  recovery cycle  
for ai r  cond i t ioners  or  cool i ng  down  phase  of  dryers) ,  i f  they are  i n  such  a mode  when  they 
receive  an  i n i t i at i ng  s ignal  or  ach ieve  the  tri gger  cri teria  for  smart  operation ;  

•  some  devices  can  need  to  operate  cool i ng  fans  for  some t ime  after  a  main  heating  function  
ceases  (e . g .  tumble  dryers) ;  

•  some  devices  can  need  to  revert  to  user  operati on  to  avoid  i n fring ing  performance  cri teria  
(e. g .  s torage  temperatu res  i n  freezers  and  refri gerators) ;   

•  some devices  can  need  t ime  to  al l ow for an  orderl y shu tdown  of  other devices;  for  example,  
swimm ing  pool  pump contro l lers  need  to  shu t  down  ch lori nators  and  poo l  water heaters  
wh ich  depend  on  a  f l ow of  water  for  the i r  safe  operati on  before  shu tt ing  down  f i l trat ion  
pumps.  

5.2.3  Always  avai lable functions   

The device  shou ld  revert  to  user  operation  i n  the  even t  of  a  fau l t  i n  commun ications  or  i n  the  
CEM.  

Devices  shou ld  always  be  able  to  retain  contro l  sett i ngs  and  the  capabi l i ty to  respond  to  
changes  i n  cond i t i ons  or  i nstructi ons ,  even  i n  emergency off  mode  except  i n  cases  where  the  
power has  been  l ost  by a hardware  protecti on  device  or  ci rcu i t.  I n  some cases  of  constrained  
l oad  operation ,  the  user  wi l l  benef i t  from  conti nu ing  the  operati on  of  auxi l iary equ ipmen t  even  i f  
the  primary energy service  ceases.  For example,  a  so lar  water  heater  where  reduce  or  constrain  
l oad  operation  i n terrupts  the  booster e lement cou ld  s ti l l  provide  usefu l  hot  water  i f  a  c i rcu lati on  
pump is  perm i tted  to  keep operati ng  to  al l ow water to  be  drawn  from  the  s torage  tank.  

5.2.4  In i t iation  and  termination  of  smart  operation  

Depend ing  on  wh ich  smart  operating  cond i ti on  i s  be ing  tested  (see  Table  2) ,  the  device  shou ld  
en ter  the  requ i red  smart  operating  mode  wi th i n  a  speci f ied  t ime  after  an  i n i t i at i ng  s i gnal  i s  
received  or tri gger cri teria are  met,  subj ect  to  any safety cons iderations  (see  5. 2 .2) .  

I nstructions  for non- immed iate  operations  may be  expressed  i n  terms  of:   

•  t ime  (e . g .  t ime  e lapsed  from  s i gnal ,  s tart  t ime  and  term inati on  t ime  or  start  t ime  and  duration ) ;  
or   

•  th resho ld  tri gger cri teria  (e. g .  energy price,  temperature) ;  or  

•  a  combinati on  of  these.   

I t  i s  poss ible  that  a  device  wi l l  be  swi tched  off  (or i n  s tandby mode)  at  the  t ime  the  i n i t i ati ng  
s i gnal  i s  received  or  i n i t i at i ng  cond i t i on  i s  met.  The  response  wi l l  depend  on  whether  the  
i n i t iat ing  s i gnal  or  cond i t i on  i s  i nstan taneous  or  pers istent.  I f  pers isten t,  then  a device  swi tched  
on  by the  user  (or  a  t imer)  wh i l e  the  i n i t i ati ng  s i gnal  or  cond i t ion  i s  s t i l l  present  shou ld  e i ther  not  
commence  operati on  at  al l  ( for  off/standby modes)  or  shou ld  en ter the  requ i red  smart  operati ng  
mode  wi th in  a prescribed  t ime  after  start i ng .  

___________ 

4 At  the  t ime  of  publ i cat i on ,  I EC  TC  61  was  responsi ble  for  the  I EC  60335  seri es .  
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Each  smart  operati ng  mode  may have  a t ime  parameter,  as  i nd icated  i n  Table  2.  The  
descripti on  of  smart  operati ng  modes  i n  device  performance  s tandards  wi l l  need  to  address  
how the  device  shou ld  respond  under  vari ous  combinati ons  of  requests  (or  commands)  to  en ter  
smart  operation ,  and  the  po in t  i n  an  operati ng  cycle  when  these  may be  received.   

As  an  example,  i t  may be  speci f ied  in  the  device  performance  standard  that  the  device  shou ld  
respond  accord ing  to  the  speci f ic  ru l es  i f  i t  receives  requests  for smart  l oad  operation  wh ich :  

•  are  i nstan taneous  ( i . e.  have  no  t ime  durati on ) ;  or  

•  i nd icate  a  defi n i te  t ime  duration ;  or   

•  i nd icate  an  i ndefi n i te  t ime  duration .    

Annex B  g i ves  an  example  of  device  response  ru les  depend ing  on  whether  requests  for  smart  
operati on  combine  l og ical l y to  create  a  s i ng le-poin t  request,  wh ich  has  no  pers istence  or  
duration  beyond  the  t ime  i t  i s  received,  a  request  wi th  a  known  or  con tro l l able  du ration  or a  
request  of  unknown  or uncon trol l able  du rati on .  

Device  performance  standards  shou ld  speci fy i f  a  f i xed  ru le  or  set  of  ru les  are  to  appl y and  how 
the  manufactu rer  shou ld  provide  re levant  i n formation  to  the  user  (C lause  7 ) .   

5.2.5  In teraction  wi th  the CEM  

I f  a  smart  device  does  not  compl y wi th  i nstructions  from  the  CEM  wi th i n  a  g i ven  peri od  ( i f  such  
a  peri od  i s  speci f ied) ,  and  the  device  i s  capable  of  two-way commun ications  wi th  the  CEM,  the  
device  shou ld  i n form  the  CEM  of  the  reasons  for  non-compl iance  wi th  the  i nstructi on .  

NOTE:  the  mandatory capabi l i t i es  l i s ted  i n  Tabl e  1  can  be  ach ieved  wi th  one-way  commun icati ons,  so  two-way 
commun icat i ons  are  opt i onal .  

5.2.6  Smart  devices in  user operation  

Al l  smart  devices  shou ld  be  capable  of  user operation  i f  the  DEM  is  i nacti ve  or removed.   

Al l  DEM-ready devices  shou ld  be  capable  of  user operati on ,  whether  or  not  a  DEM  is  connected .  

Al l  smart  devices  shou ld  be  capable  of  user operation ,  whether  or  not  a  CEM  i s  connected .  

When  i n  user  operation ,  al l  devices  capable  of  smart  operation  shou ld  compl y wi th  the  re levant  
device  performance  standards  appl yi ng  to  non-smart  devices  of  the  same type  (see  Annex A for 
a  l i s t  of  performance  standards  appl yi ng  to  typi cal  devices) .  

5.3  Operation  in  "constrain  or  reduce load"  mode 

5.3. 1  General  

I n  th is  mode,  the  device  i s  s t i l l  able  to  perform  i ts  primary functi on ,  bu t  constrains  or  l im i ts  i ts  
e lectrici ty l oad .  Operation  i n  th is  mode  may be  described  i n  a  number of  ways,  such  as  (bu t  not  
l im i ted  to) :   

•  m in im isation  of  l oad  by avoid i ng  or  de laying  energy- i n tens ive  processes  that  are  anci l lary to  
the  primary functi on  (e. g .  de laying  defrosti ng  or  i ce-making ,  for  refri gerators) ;  

•  reducti on  of  l oad  by x  %  (compared  wi th  a  f i xed  or f loati ng  reference  value) ;  

•  reducti on  of  l oad  by a  speci fi ed  value;  

•  reducti on  of  l oad  to  no  g reater than  a f i xed  value.  

Reference  values  or constrain t  levels  shou ld  be  determ ined  by the  re levan t  s tandard isati on  
bod ies  accord ing  to  the  characteris tics  of  the  speci f ic  device.  The  fo l l owing  examples  (5. 3 . 2  to  
5. 3 . 8)  are  for gu idance  on l y.  Some approaches  are  more  su i ted  to  constrain ts  expressed  i n  
terms  of  peak power terms  and  other approaches  are  more  su i ted  to  constrain ts  expressed  i n  
energy terms.  
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5.3.2  Fixed  reference value  

The reference  value  may be  the  i npu t  e lectrical  power of  the  device  when  operati ng  at  rated  
ou tpu t  (e. g .  for  an  ai r  cond i t i oner  tested  at  I SO  heati ng  cond i t i on  H 1 )  or  some other  value,  
preferabl y one  that  i s  determ ined  duri ng  test ing  and  declared  by the  manufacturer.   

The  maximum  load  for e lectrical  wi ri ng  purposes  i s  general l y not  a  su i table  reference  value,  
because  i f  the  device  i s  operati ng  at  a  s i gn i f i can tl y l ower l oad  when  constrained  or reduced  l oad  
operation  commences,  there  may be  no  l oad  reducti on  benef i t .  For  devices  where  the  maximum  
wi ri ng  load  i s  very h i gh  (e . g .  th ree-phase  devices)  i t  i s  preferable  to  speci fy reference  values  i n  
other ways.  

5.3.3  Floating  reference value  

The reference  value  may be  the  average  power recorded  (or  energy consumed)  over  a  g i ven  
peri od  pri or to  the  rece ipt  of  an  i nstructi on  or attainment of  tr i gger cond i t ions  (e. g .  the  l ast  30  m in  
or  the  l ast  5  m in ) .   

NOTE  E lectron i c  con trol s  i n  devi ces  can  usual l y  be  des i gned  to  sample  power l evel s  at  short  i n terval s  (e. g .  every  
second )  and  main tai n  a  movi ng  record  of  average  val ues .  

5.3.4  Exclusion  of  speci fied  functions  

I t  i s  poss ible  to  speci fy energy- i n tens ive  processes  or functi ons  that  do  not  need  to  be  performed  
wh i l e  the  device  i s  i n  constrained  or reduced  l oad  operation  (e. g .  defrosti ng  i n  refri gerators ,  or  
the  use  of  e l ectric  res istance  heating  e lemen ts  i n  h ybrid  heat  pump water  heaters) .  

The  maximum  leng th  of  t ime  for  wh ich  a function  may be  suspended ,  or  the  tri gger  cri teria  for  
end ing  such  a  peri od  (e. g .  the  user  open ing  a  refri gerator  door)  may also  be  speci f ied .  

5.3.5  Mu l tiple  cri teria  

A constrain t  can  be  expressed  as  the  satisfacti on  of  several  cri teria  at  once,  or  the  h ighest  (or  
l owest)  of  a  range  of  values.  For example,  "energy use  du ring  the  period  of  constrain t  shal l  not  
exceed  50  % of  the  value  that  wou ld  have  been  ach ieved  i f  the  device  had  been  operating  at  fu l l  
l oad  over the  same period ,  or  not  more  than  1  kW,  wh ichever  i s  h igher (or l ower) . "  

The  mu l t iple  cri teria approach  i s  usefu l  for  devices  where  l oad  duri ng  user  operation  may be  
h igh l y variable  (e. g .  c l othes  washers,  e l ectric  veh icle  chargers) .  

5.3.6  Preset  constraint  l evels  

One or more  f ixed  constrain t  l evels  may be  preset  i n to  the  device,  the  DEM  or  the  CEM,  
e. g .  75  % and  50  % of  the  reference  value.  Load  reduction  requests  may be  expressed  i n  
re lation  to  these  f ixed  constrain  l evels  (e. g .  "reduce  to  the  c losest  value  to  50  % of  reference  
value") ,  or  as  a  maximum  reducti on  ( i n terpreted  as  "h i ghest  of  the  preset  reducti on  values")  or  a  
m in imum  reducti on  ( i n terpreted  as  " lowest  of  preset  constrain t  leve ls ") .  

5.3.7  Variable constraint  levels  

A variable  constrain t  l eve l  i s  one  that  does  not  necessari l y correspond  to  a  preset  l eve l .  For 
example,  the  i nstruction  may be  "reduce  to  83  % of  the  reference  value" .  

Variable  constrain ts  can  be  ach ieved  i n  d i fferen t  ways.  For a constrain t  expressed  i n  energy 
terms,  even  i f  a  device  i s  on l y capable  of  on -off  operati on  (e. g .  a  res is tance  e lement,  or  a  
s i ng le-speed  motor) ,  the  device  cou ld  s t i l l  ach ieve  any g i ven  constrain t  l evel  by swi tch ing  the  
e lemen t  or  motor  on  and  off  i n  sequence  – e . g .  5  m in  off  ou t  of  every 30  m in  wi l l  reduce  the  
average  l oad  to  83  % of  the  reference  value  (wh ich ,  i n  th is  case,  i s  fu l l  l oad ) .  
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D i fferen t  commun ications  protocols  express  constrain  or  reduce  l oad  requests  d i fferen tl y,  so  
device  performance  standards  shou ld  speci fy how various  commands  are  to  be  trans lated  to  the  
constrain t  l evels  poss ible  for that  part i cu lar  device.  

5.3.8  Expressing  constraints  in  power or energy terms  

The target  constrain t  l evel  shou ld  be  expressed  i n  a  way that  can  be  tested .  There  i s  more  than  
one  way to  speci fy th is ,  for  example:  

•  as  an  absolu te  power l evel  that  cannot  be  exceeded  at  any t ime  duri ng  the  peri od  of  
constrain t  (e. g .  1 , 5  kW) ;  or   

•  as  perm i tted  energy consumption  over a speci f i ed  peri od  (e. g .  750  Wh  per  30  m in ) .  

More  than  one  constrain t  may be  appl ied  at  the  same time.  

Express ing  the  constrain t  as  maximum  energy consumption  over  a  speci fi ed  t ime  peri od  g i ves  
manufacturers  more  des ign  freedom ,  because  a device  may operate  at  c l ose  to  maximum  load  
for 1 0  m in ,  for  example,  and  at  very l ow l oad  for the  remain i ng  20  m in  of  a  30-m in  peri od .  I t  i s  
necessary to  speci fy the  time  period  over  wh ich  energy consumption  wi l l  be  measured  so  that  
the  device's  con tro l  software  can  make  the  necessary calcu lat i ons  as  soon  as  smart  operation  
commences,  and  manage  the  device  accord ing l y.  

The  compl iance  testi ng  wi l l  have  to  be  carri ed  ou t  over  the  same  t ime  period  (or  mu l t iples  of  i t,  
e. g .  60  m in  or  90  m in  i n  th is  example) .  Th is  does  not  mean  that  periods  of  smart  operati on  
needalways  be  exact  mu l ti pl ies  of  30  m in  – i n  practice  they wi l l  a lmost  certai n l y not  be  – bu t  th is  
approach  offers  a relati vel y s imple  and  repeatable  way to  measure  device  operation  under an  
energy constrain t.  

For devices  wi th  mu l t i ple  phases,  the  l im i ts  shou ld  be  speci fi ed  on  a per phase  basis  as  wel l  as  
a total  sum  value.  

5.4  Operation  in  "start  or increase load"  mode 

5.4. 1  General  

I n  th is  mode,  the  device  commences  operati on  even  though  d i rect  user  sett i ngs ,  thermostats  or  
timers  do  not  cal l  for  operati on .  

The  aim  of  th is  response  may be  tor:  

•  provide  a  rapid  response  l oad  to  the  g rid ,  so  that  energy i s  consumed  when  i ts  price  i s  low,  
or  i t  may otherwise  be  wasted  (e . g .  when  renewable  generati on  sources  may otherwise  have  
to  be  d isconnected  or "dumped"  i n  order  to  main tain  g ri d  s tabi l i ty) ;  and   

•  act  as  part  of  a  seri es  of  responses  that  together ach ieve  a  des i red  ou tcome e . g .  t ime  sh i fted  
operati on .  

5.4.2  Su i table  devices  

Devices  are  su i table  for request  or  i ncrease  load  response  i f  they meet  one  or more  of  the  
fo l l owing  cri teria:   

•  they del i ver an  energy service  that  needs  to  be  del i vered  regu larl y bu t  may not  be  strictl y  
t ime  dependent  (e . g .  swimm ing  poo l  pumping ) ;  

•  they embody a  form  of  thermal  s torage,  whether  sens ible  or  l aten t  (e . g .  water  heaters,  
i ce-makers) ;  or   

•  they are  SSESs,  wh ich  can  s tore  e lectric i ty and  l ater  d ischarge  i t  to  the  g ri d  (e . g .  batteri es,  
both  s tationary and  in  e l ectric  veh icles) .  
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Devices  that  cou ld  become dangerous  i f  l eft  unattended  are  not  su i table  for  " request  or  i ncrease  
l oad"  response  (see  5. 2 . 1 ) .  

5.4.3  Protections  and  safety measures  

Even  i f  a  device  i s  capable  of  i n i t i at i ng  or  i ncreasing  l oad,  i t  shou ld  not  do  so  i f  any of  the  
fo l l owing  cond i t i ons  are  presen t:  

•  the  device-speci f ic  safety standard  does  not  al l ow remote  operati on  or con tro l ;  

•  the  operati on  cou ld  resu l t  i n  an  i n fringement  of  safety s tandards  (e . g .  th rough  dangerous  hot  
water  temperatures  or unexpected  operati on  of  equ ipmen t that  may be  i n  con tact  wi th  the  
user) ;  

•  the  device  i s  unable  to  perform  i ts  primary functi on ;  or   

•  i t  wou ld  resu l t  i n  damage  to  the  device  (e . g .  i f  a  s torage  battery reaches  a  maximum  safe  
energy s torage  l evel ) .  

5.4.4  Devices  al ready under load  

Devices  may al ready be  operati ng  at  the  time  of  receiving  a  request  to  s tart  or  i ncrease  l oad .  I f  
so,  they cou ld :  

•  i gnore  the  request:  i . e .  conti nue  thei r  cycle  or  operation  and  cease  operati ng  when  the  user 
swi tches  the  device  off  or  the  cycle  i s  complete;   

•  pro long  operation  ( i f  consistent  wi th  the  device's  speci f ied  safety l im i tat i ons  and  wi th  i ts  
primary function )  as  l ong  as  the  request  l asts  or  u n ti l  speci fi ed  l im i ts  are  reached  (e . g .  
maximum  safe  s torage  temperatures  i n  a  water heater) ;  or  

•  i ncrease  l oad  i f  poss ible  (e. g .  i f  a  battery i s  charg ing  at  a  rate  of  2  kW  then  i t  wou ld  i ncrease  
the  rate  to  3  kW) .   

5.4.5  Risk of  energy waste  

The objecti ve  of  i ncreas ing  l oad  may confl ict  wi th  the  obj ecti ve  of  us ing  energy effi ci en tl y i n  
some ci rcumstances.  For example,  heating  or  coo l i ng  a space  by remotely swi tch ing  on  the  
heater  or  ai r  cond i t ioner,  wi thou t  i n formation  about  cu rren t  and  i n tended  occupancy and  the  
thermal  propert ies  of  the  cond i t i oned  space,  can  resu l t  i n  energy waste  i f  the  space  remains  
unoccupied.  Remotel y swi tch ing  on  a  swimm ing  pool  pump wou ld  be  of  no  energy value  of  i t  
resu l ted  i n  more  pumping  than  necessary to  keep the  pool  c lean .  

To  m in im ise  the  r isk of  energy waste,  there  shou ld  be  a h i gh  level  of  con fi dence  that  energy 
used  during  start  or  i ncrease  l oad  operation  i s  l i kel y to  d isplace  fu tu re  energy consumption ,  
and/or  avoid  a  fu tu re  l oad  peak.  Th is  needs  to  be  determ ined  accord ing  to  the  pattern  of  use  of  
each  device.  For example,  pumping  run  t ime  duri ng  load  request  operati on  cou ld  be  subtracted  
from  the  balance  of  pre-prog rammed  run  t ime  over  a  g i ven  t ime  period.  

5.5  Operation  in  "defer cycle"  mode 

5.5. 1  Smart  deferment  and  user deferment  

Smart  deferment  i s  a  mode  of  operati on  in  wh ich  the  CEM  and  DEM  have  a  ro le.  A deferment 
where  the  user s impl y programs a delayed  start  u si ng  a  device 's  normal  con trols  i s  not  smart  
deferment.   

NOTE  The  abi l i ty  for u sers  to  l oad  a  devi ce  such  as  a  c l othes  washer,  select  a  wash  cycle  bu t  del ay the  s tart  by a  
speci f i ed  peri od  (or  to  s tart  at  a  sel ected  cl ock t ime)  i s  al ready a  common  featu re  i n  products .  The  response  i s  
unaffected  by whether the  user's  moti vati on  i s  re lated  to  e l ectri ci ty  pri ce  or  some  other reason .  The  operat i on  on l y  
becomes  smart  when  i t  re l i es  on  a  combinati on  of  g ri d  and  devi ce  i n formati on ,  so  that  the  cycle  takes  place  when  
e l ectri ci ty  pri ces  are  l ow.  

Defer  cycle  mode  i s  re levan t  to  devices  that  del i ver  thei r  primary function  i n  d iscrete  cycles  (e . g .  
wash  cycles)  rather  than  con tinuous l y (e. g .  refri gerators) .  
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NOTE  A refri gerator can  defer some of  i ts  anci l l ary operat i ons  such  as  i cemaking  or  defrost,  when  operati ng  i n  
constrai n  or  reduce  l oad  mode.  Th i s  i s  d i fferent  from  defer cycle  mode.  

Defer  cycle  mode  i nvolves  a  set  of  operations  that  together meet  def ined  obj ecti ves  (or 'use  
cases ' ) .  For  example,  the  user  wants  to  have  a c lothes  wash  cycle  completed  by a speci fi ed  t ime  
(e. g .  1 0  pm )  and  also  wants  to  m in im ise  the  runn ing  cost 5.  

5.5.2  In formation  requ i red  for th is  mode  

Operation  i n  th is  mode  may requ i re  i n formation  about  e lectric i ty prices  or  o ther  determ in i ng  
parameters  that  wi l l  appl y over the  t ime  window al l owed  for the  requ i red  operation ,  so  that  these  
can  be  overlaid  wi th  the  device's  proj ected  cycle  du rati on  and  energy profi l e.   

Th is  i n formation  may be  based  on  data held  i n  memory or  i n formation  obtained  from  external  
sources.   

5.6  Operation  in  "start  or increase  supply"  mode  

5.6. 1  General  

Th is  mode  of  operation  i s  on l y avai lable  for  SSESs  that  generate  or  store  e lectric i ty.  I n  th is  mode,  
the  SSES commences  suppl y of  energy to  the  g ri d  even  though  user setti ngs  do  not  cal l  for  
suppl y to  the  g ri d ,  or  i ncreases  suppl y i f  al ready suppl ying .  

5.6.2  Su i table products  and  devices  

The fo l l owing  SSESs  are  su i table  for  operation  i n  th is  mode:  

•  s torage  batteries  (when  i n  a  su ffi cien tl y charged  cond i ti on ) ;   

•  e lectric  veh icle  charge/d i scharge  contro l l ers  (when  a  su ffi ci entl y charged  EV i s  connected) ;   

•  d i stri bu ted  generation  devices  that  can  be  swi tched  on  (e . g .  fue l -us i ng  generati on  sets ,  
when  there  i s  su ffi c ien t  fue l ) ;  

•  d i stri bu ted  cogeneration  devices,  where  the  balance  between  heat  and  power  producti on  
can  be  changed.  

5.6.3  Protections  and  safety measures   

Even  i f  an  SSES is  su i table  for  and  capable  of  respond ing  to  a request  for  suppl y,  i t  shou ld  not  
respond,  or  cease  respond ing ,  i f  any of  the  fo l l owi ng  cond i t i ons  are  presen t:  

•  the  operati on  wou ld  i n fringe  a  safety s tandard  (e. g .  th rough  energ is i ng  a  part  of  the  network 
that  has  been  de-energ ised  for  main tenance) ;  

•  there  i s  a  l ocal  network capaci ty constrain t;   

•  i t  wou ld  resu l t  i n  damage  to  the  SSES  (e. g .  i f  a  storage  battery reaches  a  m in imum  safe  
energy s torage  l evel ) ;  or   

•  there  i s  an  unacceptable  l oss  of  u t i l i ty to  the  user  (e. g .  an  e lectric  veh icle  that  i s  so  
d ischarged  that  there  i s  no  t ime  to  recharge  i t  before  the  user needs  to  dri ve  i t  on  the  next  
day) .  The  presence  of  a  cond i t i on  such  as  th is  wou ld  need  to  be  determ ined  by anal ys is  of  
user  sett i ngs  and  preferences,  to  the  extent  that  these  are  programmed  by the  user  or  
l earned  by mon i tori ng  user behaviour.   

___________ 

5 See  al so  use  cases  i n  I EC  TR  62746-2.  
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5.6.4  SSESs  al ready supplying  energy 

SSESs capable  of  respond ing  to  a request  to  s tart  or  i ncrease  suppl y may al ready be  suppl yi ng  
energy to  the  g rid  at  the  time  of  receivi ng  such  a request.  I n  some cases  (e. g .  renewable  
generators) ,  the  rate  of  suppl y cannot  be  con trol l ed ,  so  the  appropriate  response  i s  to  main tain  
suppl y at  the  same sett ings  ( i n  th is  case,  to  the  extent  of  avai lable  energy) .   

Where  an  SSES  that  i s  able  to  vary the  rate  of  suppl y i s  al ready suppl yi ng  energy when  i t  
receives  a  request  to  s tart  or  i ncrease  suppl y,  i t  cou ld  e i ther:  

•  i gnore  the  request:  i . e.  conti nue  to  suppl y at  the  same rate  un t i l  the  stored  e lectric i ty i s  fu l l y  
d ischarged ,  the  generati on  fue l  i s  exhausted,  or  the  device  ceases  operating  when  the  user  
swi tches  i t  off;  

•  i ncrease  the  rate  of  supply i f  poss ible  – e . g .  i f  a  battery i s  d ischarg ing  at  a  rate  of  2  kW,  then  
i ncreases  th is  to  3  kW.  As  a  request  to  en ter  th is  operating  mode  i s  l i kel y to  come at  a  t ime  
when  the  g ri d  has  excess  l oad ,  any suppl y i ncrease  i s  l i ke l y to  be  valuable.  

5.7  Operation  in  "no  supply"  mode  

I n  th is  operating  mode,  an  SSES may not  suppl y energy to  the  g ri d  even  though  user  (or  t imer)  
sett ings  cal l  for  suppl y.  I t  i s  i n tended  to:   

•  act  as  a  safety measure,  e . g .  i n  parts  of  a  network that  have  been  de-energ ised  for  
main tenance  or  due  to  accidental  damage;  

•  he lp  manage  vo l tage  wi th in  s tabi l i ty l im i ts ,  e . g .  to  avoid  problems  that  can  occu r i n  areas  
wi th  a h i gh  concen trati on  of  renewable  generators  ( typical l y rooftop PVs,  when  so lar 
avai labi l i ty i s  h i gh  bu t  l ocal  e lectric i ty demand  i s  l ow) .  

Th is  mode  of  operation  i s  l i kel y to  be  i n i t i ated  via  d i rect  l oad  con tro l  by a  remote  agent,  and  i f  so  
i t  shou ld  be  g i ven  at  l east  the  same level  of  priori ty as  an  emergency off  command.  

No-suppl y operation  may also  be  i n i t i ated  by the  DEM  or  the  CEM,  for example  i f  the  cu rrent  
bu yback e lectrici ty price  offered  by the  g ri d  i s  l ower than  the  value  of  us ing  or  s toring  the  energy 
l ocal l y.  I t  may be  accompan ied  by the  CEM  i n i t i at i ng  start  or  i ncrease  l oad  operation  for o ther 
devices  under  the  CEM's  contro l .  

5.8  Overrides   

One or more  types  of  overri des  may be  bu i l t  i n to  CEMs,  DEMs or  DEM-ready devices:  

•  u ser overri de,  i n tended  to  enable  users  to  retu rn  the  device  to  user operati on  despi te  the  
CEM  or DEM  in i t iating  smart  operati on ,  because  the  user's  immediate  preference  d i ffers  
from  any pre-programmed  preference;  and   

•  au tomatic  overri de,  i n tended  to  return  the  device  to  user operati on  after  a  poss ible  
mal functi on  i n  the  CEM  or  DEM,  or  conf l ict i ng  i nstructions  from  a  remote  agen t.  

Not  al l  devices  need  al l  types  of  overri de,  and  even  i f  they are  presen t,  there  can  be  
ci rcumstances  under  wh ich  the  user consen ts  to  having  them  d isabled.   

The  presence  of  an  overri de  that  can  be  enabled  or d i sabled  remotel y,  or  vi a the  user en teri ng  
a code  suppl i ed  by the  remote  agent,  can  reduce  the  ri sks  to  both  parties  by al l owing  d i fferent  
forms  of  override  setup  wi thou t  having  to  replace  the  device.  

EXAMPLE  A user may wi sh  to  en ter i n to  a  d i rect  l oad  con tro l  con tract  that  o ffers  very l ow energy pri ces  i n  retu rn  for  
d i sabl i ng  the  user  overri de.  The  presence  of  an  overri de  that  cannot  be  d i sabled  wou l d  exclude  the  user  from  en teri ng  
i n to  th i s  con tract.  I n  th i s  example  (wh ich  i s  common  for e l ectri c  water heaters  on  special  con tro l l ed  tari ffs) ,  u sers  are  
s t i l l  soverei gn  because  they are  free  to  en ter i n to  such  arrangements  i f  they cons ider that  the  advantages  ou tweigh  the  
ri sks,  and  can  wi thd raw from  such  contracts  i n  the  even t  that  they  change  thei r  m i nd  (subject  to  any not i ce  peri od  i n  
the  con tract) .  
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5.9  Device information  transmission  

Device  performance  standards  shou ld  address  whether and  how the  device  shou ld  i n form  the  
CEM  abou t  smart  operati on  status  or  o ther  operati ng  i n formation ,  such  as  actual  power 
consumption  in  user  operation .   

5.1 0  Status Ind icators  

Device  performance  standards  shou ld  address  whether,  and  i f  so,  how,  the  device  shou ld  
i nd icate  to  users  that  i t  i s  i n  a  smart  operati ng  mode.  

Status  i nd icators  can  work i n  vari ous  ways:  e. g .  they can  alert  users  to  smart  operation  events  
they may not  otherwise  have  noticed ,  and  so  i ncrease  user  overri de  rates .  At  the  same t ime,  i f  
users  not ice  a change  i n  device  operation ,  then  an  i nd icator  can  g i ve  reassurance  that  the  
device  i s  not  mal function ing ,  and  cou ld  save  unnecessary cal l s  to  manu facturers  and  u t i l i ty 
compan ies.   

I nd icators  may be  on  the  device  i tse l f  (e . g .  an  i nd icator l i g h t) ,  a  message  on  the  con trol  panel  or  
remote  con tro l ,  or  a  message  on  an  i n -home d isplay or smartphone.  

Cons ideration  shou ld  be  g i ven  to  the  needs  of  users  of  d i fferen t  phys ical  abi l i t i es:  e . g .  the  
provis i on  of  aud ible  as  wel l  as  vis ible  i nd icators .  

6 Testing  smart  operating  modes  

6.1  General  principles  

I t  i s  widel y recogn ised  that  smart  devices  by thei r  nature  are  capable  of  f l exible  response  to  
chang ing  cond i t ions,  and  that  i s  impractical  ( i f  not  imposs ible)  to  devise  and  undertake  tests  
that  veri fy performance  under  al l  poss ible  cond i t ions.  

Neverthe less ,  al l  smart  capabi l i t ies  and  operating  modes  shou ld  be  defi ned  by the  
manufacturer i n  a  way that  al l ows  testi ng  of  the  device.   

Device  performance  standards  that  cover  smart  operating  cond i t i ons  shou ld  also  address  the  
poss ibi l i ty that  a  manu facturer may offer to  the  market  a  device  wi th  capabi l i t i es  that  they wish  
to  describe  as  "smart" ,  bu t  that  are  add i ti onal  to  those  al ready defi ned .  The  c lass i f icati on  i n  
Table  2  al lows  for  th is  ( i . e.  operati ng  mode  8) .  I f  these  are  to  be  perm i tted  under the  re levant  
device-performance  s tandard ,  the  manufacturer  shou ld  describe  the  cond i t i ons  under wh ich  
the  operati ng  mode  can  be  tested.  

Al l  tests,  i ncl ud ing  those  suggested  by manufacturers,  shou ld  be  des igned  to  preven t  the  
poss ibi l i ty of  c i rcumventi on .  

EXAMPLE  I t  i s  more  d i ff i cu l t  to  bu i l d  i n  ' c i rcumventi on '  rou ti nes  that  sense  that  the  devi ce  i s  under  test  and  make  i t  
perform  i n  a  way that  i t  wou ld  not  perform  i n  actual  u se,  i f  the  test  al l ows  ranges  of  operati ng  cond i t i ons,  e . g . :   

– "The  devi ce  shal l  be  operated  i n  th i s  mode  for  between  20  m in  and  60  m in " ;  or   

– "For th i s  test  the  wash  temperatu re  shal l  be  ad justed  between  40  °C  and  60  °C" ;  or  

– "Th i s  test  may be  performed  u nder any one  of  economy,  normal  or i n tens i ve  sett i ngs" .  

The  tester shou ld  record  wh i ch  val ue  was  chosen  to  ass i st  repeat  test i ng .  I f  enough  val ues  are  subject  to  cond i t i on  
ranges,  then  as  test  resu l ts  accumu late  over t ime,  combinati ons  i n  wh i ch  the  devi ce  fai l s  to  perform  can  be  i den ti f i ed .  

I t  i s  also  important  for  the  manufacturer  to  be  c lear  abou t  whether  a  device  i s  capable  of  smart  
operati on  i n  al l  operati ng  modes,  e. g . :  

•  for  an  ai r  cond i t ioner,  when  in  heati ng  mode,  i n  coo l i ng  mode  and  in  c l imate  contro l  mode  ( i n  
wh ich  both  heating  and  coo l i ng  are  poss ible  i n  order to  main tain  a  target  temperature) ;  or   
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•  for  an  EV charger,  when  charg ing  or d ischarg ing  ( i f  the  device  i s  capable  of  manag ing  
d ischarg ing )  or  when  do ing  ne i ther acti ve l y ( i . e.  on  s tandby) .  

I f  add i t ional  equ ipment  i s  requ i red  to  test  the  smart  capabi l i t i es  and  operating  modes  of  the  
device  (e. g .  an  external  DEM  or  CEM  or  some other  opti onal  part) ,  th is  equ ipment  shou ld  be  
cl earl y speci fi ed  by the  re levant  standard isati on  body or by the  manufacturer.  

Where  device-performance  s tandards  speci fy procedures  for testing  the  smart  operating  modes,  
the  relevan t  standard isati on  body,  or  the  manufacturer,  may i nd icate  restrict i ons  on  testi ng  
procedures  to  avoid  potential  conf l i cts  i n  device  operati on ,  or  may i nd icate  how the  device  wi l l  
respond  i n  the  even t  of  con fl icts  or  i ncomplete  i n formation .   

Restrict i ons  may i ncl ude  (bu t  are  not  l im i ted  to)  the  fo l l owing  examples:  

•  certain  i nstructi ons  or  commands  shou ld  on l y be  sen t  to  the  device  at  certain  po in ts  i n  an  
operating  cycle  (e . g .  "smart  operating  mode  2A shou ld  not  be  tested  du ring  a  wash  cycle" ) ;  

•  i f  a  CEM  sends  a  request  that  wou ld  be  acted  on  du ri ng  a part  of  an  operati ng  cycle  where  a 
response  i s  l i kel y to  l ead  to  h i gher  energy use  (e. g .  reheating  water to  compensate  for  
cool i ng  due  to  an  in terrupti on) ,  the  DEM  does  not  need  to  respond  to  the  request.  

6.2  Setup  for tests  

I deal l y,  the  testi ng  of  smart  operating  modes  shou ld  be  conducted  under  the  same cond i t i ons  as  
the  test ing  of  performance  under user operati on  – i n  a  s im i lar  cl imate-con trol l ed  room ,  for  
example.  Therefore,  the  re levant  s tandard isati on  body may wi sh  to  speci fy that  tests  for smart  
operation  shou ld  be  conducted  at  the  same t ime,  or  immediate l y after,  performance  tests  under 
user  operati on ,  such  as  those  that  may be  requ i red  to  determ ine  energy consumption .  

I t  may be  necessary to  al low a period  between  test  sequences  for the  device  to  cool  down  or 
return  to  a neu tral  cond i t i on  i n  some other  way.  

The  setup  instructi ons  for the  tests  shou ld  speci fy al l  the  elemen ts,  components  and  
i nstrumentati on  requ i red  to  ach ieve  and  measure  the  modes  of  operati on  be ing  tested .  
Depend ing  on  the  device,  th is  may i nclude:  

•  a  DEM  that  matches  the  manufacturer's  speci f icati on ,  i f  not  i ncorporated  i n to  the  device;   

•  a  CEM  that  matches  the  manufacturer's  speci fi cati on ,  i f  not  i ncorporated  i n to  the  device,  
setup to  i n teract  wi th  the  DEM  in  the  requ i red  manner  (e. g .  wi re less,  cable,  powerl i ne  carri er  
etc. ) ;  

•  for  testi ng  d i rect  l oad  con trol  operation ,  a  means  of  repl i cati ng  the  i nstructions  and  
commands  from  a  remote  agen t,  and  communicating  them  to  the  device  i n  accordance  wi th  
manufacturer's  i nstructi ons;  

•  for  test i ng  smart  operati on ,  a  means  of  ach ieving  the  tr ig ger cond i t i ons  speci f ied  by the  
manufacturer;  

•  a  test  l oad  where  re levant  (e . g .  for  c lo thes  washers  or d i shwashers) ;  test  loads  shou ld  
compl y wi th  the  load  speci fi ed  i n  the  performance  s tandards  for that  device,  i n  thei r  s i ze  and  
composi t i on ;  

•  the  i nstal l ati on  of  the  device;  i f  the  device  needs  to  be  connected  to  water  as  wel l  as  power,  
the  mode  of  connection  (e. g .  to  hot  water suppl y on l y,  co ld  water suppl y on l y,  or  both )  and  
any special  provis i ons  requ i red  for  draw-off  and  d i scharge  of  water (e. g .  s traight  to  d rai n ,  or  
to  be  measured  and  weighed ,  etc. ) ;  

•  i f  the  device  con tro ls  o ther equ ipment (e . g .  an  EV charger wi th  an  EV,  or  a  pump contro l ler  
wi th  a pump) ,  i n  many cases  an  equ ivalen t  l oad  can  be  used  for  test i ng ;  For example,  an  EV 
charger  can  be  tested  wi th  a device  that  s imu lates  the  e lectrical  characterist ics  of  an  EV,  
rather than  an  actual  veh icle ;   

•  vo l tage  and  frequency l im i ts  for testi ng ;  
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•  accuracy of  i nstrumentati on  and  frequency of  read ings.  

S impl i f i ed  tests  can  also  be  usefu l  for  screen ing  purposes  (e . g .  to  test  whether  smart  
capabi l i t i es  are  presen t,  bu t  wi thou t  determ in i ng  actual  performance  i n  smart  operating  
modes) 6.  

6.3  Determin ing  compl iance wi th  standards for smart  performance  

The test  procedure  shou ld  c learl y speci fy al l  s teps  i n  the  test i ng  process.  I f  a  choice  wi th i n  a  
range  of  values  i s  perm i tted  i n  the  procedure  (e. g .  wi th  regard  to  the  se lection  of  test  cond i t i ons  
wi th in  a range  of  g i ven  parameters) ,  the  values  se lected  shou ld  be  recorded.  Where  tolerances  
are  perm i tted  (e . g .  i n  response  t imes  or i n  the  target  l oad  value  calcu lated  as  a  percentage  
reduction  from  a  reference  value) ,  the  to lerance  l im i t  shou ld  be  speci f i ed  – e . g .  the  device  i s  
deemed  to  compl y i f  no  test  value  exceeds  a target  value  by more  than  5  %.   

The  to lerances  shou ld  be  appropriate  to  the  type  of  device 7.  Round ing  o f  values  shou ld  be  
speci f ied  (e . g .  number of  decimal  p laces,  or  number of  s ign i f icant  f i gures) 8.  

The  cond i t i ons  that  tri gger a  compl iance  fai l u re  shou ld  be  speci f ied ,  e. g . :  

•  i f  the  device,  wh i le  operati ng ,  fai ls  to  en ter the  smart  operati ng  mode  of  wh ich  i t  i s  claimed  to  
be  capable  wi th in  the  speci fi ed  response  t ime;  

•  i f  the  device,  when  swi tched  off  and  on  again  duri ng  smart  operati on ,  fai l s  to  resume that  
operati ng  mode  wi th in  a  speci f ied  t ime;  

•  i f  the  device  does  not  operate  i n  accordance  wi th  the  requ i remen ts  of  the  smart  operati ng  
mode;  or  

•  i f  the  i n formation  on  smart  operati on  provided  by the  manufacturer i s  i ncorrect.  

6.4  Determin ing  the  impact  of  smart  operation  on  device  performance  

The performance  of  a  device  wi th  regard  to  i ts  primary functi on  can  be  impacted  by smart  
operati on .  The  extent  of  th is  impact  wi l l  be  i n fl uenced  by the  part icu lar  smart  operati ng  mode,  
and  – for devices  that  operate  in  d i screte  cycles  rather than  con ti nuous ly – the  po in t  i n  the  
cycle  when  smart  operation  appl ies .  

The  presence  of  a  DEM  or  CEM  may also  i n f l uence  s tandby power consumption .  

I t  i s  impractical  to  test  the  impact  of  smart  operati on  on  al l  programmes  and  operating  
cond i t i ons,  so  the  device  performance  standard  shou ld  nom inate  the  program  or programs  to  
be  used.  These  wou ld  usual l y be  the  same programs  as  used  for the  measurement of  energy 
consumption .  

An  i n i t i al  cal i bration  test  under user  operation  shou ld  be  carri ed  ou t.  Wh i l e  the  cond i t ions  
shou ld  be  i den tical  to  the  exist ing  performance  test,  i t  may be  necessary to  speci fy add i t i onal  
i nstrumentati on ,  observati ons  or measurements  to  co l lect  the  necessary i n formation  for later  
comparison :  for  example,  the  sequence,  durati on ,  average  power consumption  and  peak 
e lectrical  power  for  each  separate  operation  (e . g .  heati ng ,  wash ing ,  r ins i ng ,  spinn ing ,  etc. ) .  

The  test  shou ld  be  repeated  wi th  vari ous  smart  operati ng  modes  appl ied  at  d i fferent  po i n ts  i n  
the  prog ram ,  after  wh ich  the  prog ram  shou ld  be  al l owed  to  run  to  completion .    

___________ 

6 See  for  example  Annex P  of  I EC 60456:201 0.  

7 See  for  example  I EC  TR  6261 7.  

8 Refer to  I SO 80000-1 .  
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The  same parameters  shou ld  then  be  measured  as  under  the  i n i ti al  cal ibration  test.  Depend ing  
on  the  device,  these  parameters  may i ncl ude:  

•  e lectrici ty consumed  between  commencement and  completi on  of  the  operati ng  program ;  

•  o ther forms  of  energy and/or water consumed  between  commencement  and  completion  of  
the  operati ng  prog ram ;  

•  maximum  and  average  power l evel  attained  during  each  operati on ;  

•  maximum  and  average  no ise  leve l  attai ned  duri ng  each  operation ;  

•  the  performance,  e. g .  programme t ime,  c l ean ing  performance,  r i ns i ng  performance,  
temperature  during  operati on ,  and  others.  

Any change  i n  these  parameters  between  user operation  (as  recorded  i n  the  cal ibrati on  test)     
and  smart  operati on  can  then  be  measured  and  reported .  

7 Information  to  be provided  by manufacturers 

7.1  General  

The  re levan t  standard isati on  body shou ld  cons ider  whether,  and  i f  so ,  how,  to  defi ne  the  
i n formation  that  shou ld  be  conveyed  about  the  smart  capabi l i t i es  of  devices.  

Th is  p laces  an  obl i gation  on  manufacturers  to  be  cl ear  i n  the i r  descripti on  of  a  device' s  smart  
capabi l i t ies  to:  

•  poten tial  buyers,  who  may re l y on  the  descript ions  of  smart  capabi l i t i es  before  purchase;  

•  device  i nstal lers,  who  may need  to  ad just  device  sett ings  or  connect  external  CEMs;    

•  th i rd  parti es  such  as  u t i l i ty compan ies  or remote  agents ,  who  may wish  to  offer  f i nancial  
i ncenti ves  to  users  who  purchase  devices  wi th  speci f ic  smart  capabi l i t i es ;  and   

•  po l icy-makers  and  regu lators,  who  may wi sh  to  regu late  that  al l  devices  so ld  i n  the i r  area of  
j u ri sd icti on  must  have  speci f ic  smart  capabi l i t i es .  

7.2  In formation  that  cou ld  to  be provided  

7.2. 1  Techn ical  i n formation  i n  device-performance standards  

Device-performance  standards  shou ld  l i s t  the  i n formation  to  be  reported  by manufacturers  
when  describi ng  a  device's  characterist ics ,  smart  capabi l i t ies  and  operati ng  modes.  

The  i n formation  can  i nclude  (bu t  i s  not  l im i ted  to)  the  fo l lowing :  

•  the  main  operati ons  that  comprise  a  performance  cycle  (e . g .  pre-wash ,  main  wash ,  ri nse  
and  dry for  cl ean ing  products) ;  

•  whether an  operation  can  be  mod i f i ed  ( to  reduce  or  i ncrease  power)  or  i n terrupted  at  any 
t ime  on  request;   

•  whether i t  can  on l y be  modi f i ed  or deferred  i f  i t  has  not  yet  commenced  at  the  t ime  of  a  
request;  or  

•  whether i t  cannot  be  mod i fi ed ,  i n terrupted  or deferred .  

For operati ons  that  can  be  modi f ied  to  reduce  or  constrain  e lectrical  l oad ,  the  manufacturer  
shou ld  i nd icate  whether  the  amoun t  of  reducti on  i s :  

•  determ ined  so le l y by the  device,  i rrespective  of  CEM  requests;  or   

•  whether d i fferent  l evels  of  reduction  can  ach ieved  on  request  from  the  CEM.  
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7.2.2  In formation  for device users  

I n  add i ti on  to  the  in formation  that  wou ld  otherwise  be  d isclosed  about  the  device  and  i ts  
performance,  the  manufacturer  shou ld  state:  

•  the  smart  operati ng  modes  of  wh ich  the  device  i s  capable  (referring  to  Table  1 ) ;  

•  the  smart  operati ng  modes  wh ich  are  set  as  defau l ts  ( i f  any) ;  

•  whether the  capabi l i ty for  each  smart  operating  mode  can  be  act i vated  or  deacti vated  by the  
user  and,  i f  so ,  how;  

•  whether the  capabi l i ty for  each  smart  operating  mode  can  be  act i vated  or  deacti vated  by the  
i nstal ler  and,  i f  so ,  how;  

•  the  impact  of  smart  operati on  on  the  performance  of  the  device;  and   

•  any ci rcumstances  and  combinations  of  setti ngs  where  smart  operation  cannot  be  
ach ieved .  

Th is  i n formation  shou ld  be  accessible  to  poten tial  users  prior  to  purchase 9.  

7.2.3   In formation  for  appl iance instal l ers  

The manufacturer  shou ld  provide  i n formation  on :  

•  how to  i nstal l  the  smart  device;  

•  how to  act i vate  and  deacti vate  the  capabi l i t i es  for  smart  operation  of  the  device;   

•  the  type  of  DEMs  and  CEMs  wi th  wh ich  the  device  i s  i n teroperable  ( i f  appl icable,  i . e .  the  
DEM  and/or CEM  are  external ) .  

___________ 

9 See  I SO/IEC  Gu ide  1 4: 2003.  
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Annex A  
( in formative)  

 
Device performance standards for typical  devices 

Table  A. 1  shows  a se lecti on  of  exis ting  device  performance  s tandards  for wh ich  smart  
capabi l i t ies  and  smart  operating  modes  cons is ten t  wi th  th is  document  cou ld  be  developed  (as  
amendments  or  as  new parts) ,  subject  to  the  decis i ons  of  the  re levant  standard isati on  bod ies,  
techn ical  comm i ttees  and/or  subcomm ittees.  

Table  A. 1  – Devices wi th in  scope of  IEC  TC59 and  i ts  sub-committees  

Ovens  I EC  60350  

M icrowave  ovens  I EC  60705   

Vent i lat i on  hoods  I EC  61 591   

I EC/TS  61 902  

Wash i ng  mach ines  I EC  60456   

Washer and  d ryers  I EC  6251 2   

Refri gerators  I EC  62552   

Tumble  d ryers  I EC 61 1 21   

D i shwashers  I EC  60436  

Standby I EC  62301  
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Annex B   
( in formative)  

 
Example of response rules  for smart  operating  modes  

I f  Annex B  i s  i ncluded  i n  a  s tandard ,  i t  wou ld  be  normati ve  text  and  "shal l "  and  "shou ld"  wou ld  
be  appropriate.  

Table  B . 1  –Combinations of  smart  operating  modes,  t iming  and  duration  

Request  or  remote  agent  i nstructiona  Duration  

A.  En ter mode  immed iatel y ( request)b  No  du rat i on  

A.  En ter mode  immed iatel y  ( i n struct i on ) c  Defi n i te  ( I t  i s  remote  agen t 's  responsibi l i ty  to  
term inate  i nstruct i on  or  i ssue  exi t  i ns truct i on )  

B .  Exi t  mode  immed iatel y  (request)  No  du rat i on  

C.  En ter mode  at  fu tu re  t ime  or  under speci f i ed  tri gger 
cond i t i ons  (request)  

No  du rat i on  

D .  Exi t  mode  at  fu tu re  t ime  or under speci f i ed  tr i gger 
cond i t i ons  (request)   

No  du rat i on  

A  (en ter mode  now)  +  D  (exi t  at  fu tu re  t ime  ) d  Defi n i te  

A  (en ter modes  now)  +  D  (exi t  when  tri gger cond i t i ons  
ach ieved)  

I ndefi n i te  ( i e  tri gger cond i t i ons  may never be  ach i eved  
so  mode  may never exi t )  

C  (en ter mode  at  fu tu re  t ime)  +  D  (exi t  mode  at  fu tu re  
t ime) e  

Defi n i te  

C  (en ter mode  when  tri gger cond i t i ons  ach ieved  )  +  D  
(exi t  mode  at  fu tu re  t ime) d  

Defi n i te  (whether en try t ri g ger cond i t i ons  wi l l  be  met  
not  i s  known ,  bu t  exi t  i s  def i n i te)  

C.  ( tri gger)  +  D  ( t ri g ger)  I ndefi n i te  (even  i f  en try cond i t i ons  met,  exi t  cond i t i ons  
may never be  met) .  

C  ( t ime)  +  D  ( tri g ger)  I ndefi n i te  (exi t  cond i t i ons  may never be  met)   

a   Refer to  co l umn  head i ngs  of  Table  2  for  mean i ng  of  A,  B ,  C  and  D.   

b   A  request  l eaves  i t  to  the  CEM  to  comply.   

c   An  i nstruct i on  i s  passed  th rough  from  a remote  agen t  to  the  CEM  as  a  command.   

d   I f  tri gger cri teri on  i s  "when  tari ff  changes"  and  tari ff  change  t ime  i s  pre-prog rammed,  that  consti tu tes  a  
speci f i ed  t ime.   

e   Time  may be  c l ock t ime  or a  set  peri od  after t ime  that  mode  i s  en tered.  

 

Table  B. 1  g i ves  examples  of  how a device  can  be  programmed  to  i n terpret  requests  for smart  
operati on  reci ved  at  d i fferen t  po in ts  i n  the  operati ng  cycle.  I f  a  device  i s  i n  operati on  at  the  t ime  
of  receiving  a  no-du ration  request,  then  i t  shal l  respond  immediatel y i f  i t  i s  i n  an  operation  that  
may be  mod i f i ed  or i n terrupted .  I f  not  i n  such  an  operati on ,  i t  shal l  conti nue  un t i l  reach ing  the  
next  i n terruptible  or  mod i fi able  operation ,  then  enter the  requested  smart  operati ng  mode.  I f  
there  are  no  fu rther  i n terruptible  or  mod i fi able  operations  i t  may complete  the  program .  

I f  a  device  does  respond ,  i t  shal l  con tinue  to  ho ld  that  response  un ti l :  

•  completi on  of  program  (wh ich  i s  poss ible  under constrain  or  reduce  mode  operati on) ;  or  

•  i t  receives  an  "exi t  mode  immed iatel y"  request;  or  

•  i t  rece ives  a  " fu ture  term ination  t ime"  request,  thus  making  the  request  of  defi n i te  du ration ;  
or   

•  a  user override  ( i f  presen t)  i s  acti vated;  or  

•  an  au tomatic  overri de  ( i f  present)  i s  act i vated.  
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I f  a  device  i s  not  i n  operati on  at  the  t ime  of  receivi ng  a  no-duration  request,  i t  shal l  take  no  
act i on  and  shal l  not  mod i fy any subsequent  operation .  

For requests  of  def in i te  du ration :  

•  the  device  shal l  be  capable  of  receiving  and  retai n ing  the  i nstructi ons  whether or  not  i t  i s  
operating  at  the  t ime;  

•  a  device  that  i s  i n  operation  at  the  commencement  of  the  period  shal l  respond  as  i f  to  a  
no-durati on  request  (see  above) ;  

•  a  device  that  i s  programmed  to  s tart  du ri ng  the  period  shal l  defer  i ts  s tart  u n ti l  the  end  of  the  
peri od  (or l ater) ;  

•  i f  the  user seeks  to  manual l y s tart  the  device  du ri ng  a period  of  defi n i te  du ration ,  and  the  
device  has  status  i nd icators,  i t  shal l  i nd icate  that  a  smart  operating  mode  has  been  
requested  (e . g .  by d isplaying  "no  operation  requested"  or  " l ow-power mode  requested")  and  
when  the  period  ends  (e. g .  "un ti l  6pm") .  I f  the  user  does  not  overri de  a "no-operation "  
request  then  the  device  shal l  defer  i ts  start  u n ti l  the  end  of  the  period  (or l ater) .  I f  the  user  
does  not  overri de  a "constrain  or  reduce  l oad  request",  then  the  program  may commence  
bu t  shou ld  be  carri ed  ou t  i n  that  mode;  

•  i f  the  user  again  seeks  to  manual l y s tart  the  device  during  the  period ,  then  the  same  opti ons  
are  offered  as  above.  

For requests  of  i ndefi n i te  duration :  

•  the  device  shal l  be  capable  of  receiving  and  retai n ing  the  i nstructions  whether or  not  i t  i s  
operating  at  the  t ime;  

•  a  device  that  i s  i n  operation  at  the  commencemen t  of  the  i ndefin i te  peri od  shal l  respond  as  
i f  to  a  no-duration  request  (see  above)  for one  program  on l y,  and  then  revert  to  user  
operation ;  

•  a  device  that  i s  programmed  to  start  duri ng  the  i ndefin i te  peri od  shal l  respond  as  i f  to  a  
no-durati on  request  (see  above)  for one  program  on l y,  and  then  revert  to  user operati on ;  

•  i f  the  user seeks  to  manual l y s tart  the  device  duri ng  a period  of  defi n i te  duration ,  and  the  
device  has  status  i nd icators,  i t  shal l  i nd icate  that  a  smart  operating  mode  has  been  
requested  (e . g .  by d isplaying  "no  operation  requested"  or  " l ow-power mode  requested")  and  
when  the  period  ends  (e. g .  "un ti l  6pm") .  I f  the  user  does  not  overri de  a "no-operation "  
request,  then  the  device  shal l  defer  i ts  s tart  un ti l  the  end  of  the  period  (or l ater) .  I f  the  user  
does  not  overri de  a "constrain  or  reduce  l oad  request",  then  the  program  may commence 
bu t  shou ld  be  carri ed  ou t  i n  that  mode.  
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