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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
COMMUNICATION  NETWORKS AND SYSTEMS FOR POWER 

UTILITY AUTOMATION  – 
 

Part 90-1 0:  Models  for schedul ing  
 

FOREWORD 

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

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

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

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

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

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

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

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

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

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

I EC TR 61 850-90-1 0 ,  wh ich  i s  a  techn ical  report,  has  been  prepared  by I EC techn ical  
committee  57:  Power systems  management and  associated  i n formati on  exchange.  
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The  text of th is  techn ical  report i s  based  on  the  fo l l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

57/1 762/DTR 57/1 902/RVDTR 

 

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

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

A l i st of a l l  parts  i n  the  I EC 61 850  series,  publ ished  under the  general  ti tl e  Communication  
networks and systems for power utility automation ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

 

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

 

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

 
Part 90-1 0:  Models  for schedul ing  

 
 
 

1  Scope 

This  part  of I EC  61 850,  wh ich  is  a  Techn ical  Report,  describes  schedu l ing  for devices  us ing  
I EC 61 850.  

The  parameters,  wh ich  i den ti fy th is  new namespace,  are:  

•  Namespace Version :  201 7  

•  Namespace Revis ion :  A 

•  UML  model  fi l e  wh ich  reflects  th is  namespace  ed i tion :  wg1 0um l02v1 7-wg1 8um l02v1 1 b-
wg1 7um l02v1 8-jwg25um l02v04c. eap,  UML  model  vers ion  WG1 7UML02v1 8  

•  Namespace re lease  date:  201 7-06-1 2  

•  Namespace name:  "(Tr)I EC61 850-90-1 0: 201 7A"  

The  namespace "(Tr) I EC61 850-90-1 0 :201 7A"  i s  considered  as  " trans i ti onal "  s i nce  the  models  
are  expected  to  be  i ncluded  in  the  next ed i ti ons  of I EC  61 850-7-4xx and  I EC  61 850-7-3.  
Poten tia l  extens ions/mod i fications  may happen  i f/when  the  models  are  moved  to  I n ternational  
Standard  status.  On l y the  new data  objects  and  CDCs  that are  not sa id  i nheri ted  from  existi ng  
LNs  wi l l  be  tagged  wi th  th is  namespace  name.  The  others  shou ld  sti l l  refer to  the  namespace  
where  they are  primari l y defined .  

2  Normative references  

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

I EC TS  61 850-2 ,  Communication networks and systems in  substations – Part 2: Glossary 

I EC  61 850-7-1 : 201 1 ,  Communication networks and systems for power utility automation  – 
Part 7-1 :  Basic communication  structure  – Principles and models  

I EC  61 850-7-2 : 201 0,  Communication networks and systems for power utility automation  – 
Part 7-2:  Basic information  and communication structure  – Abstract communication  service  
interface (ACSI)  

I EC  61 850-7-3: 201 0,  Communication networks and systems for power utility automation – 
Part 7-3: Basic communication structure  – Common data  classes  

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

3. 1  Terms and  defin i tions  

For the  purposes  of th i s  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  TS  61 850-2  
I EC 61 850-7-2  and  the  fol lowing  appl y.  

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

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

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

3. 1 . 1  scheduled  enti ty  
data  object  of one  of the  fol lowing  common  data  classes  APC,  ASG,  I NS,  I NG  SPC,  SPG,  
ENC or ENG  where  the  con trol  ou tput or the  value  of the  setting  may be  determ ined  by the  
schedu l i ng  system  

3. 1 .2  schedul ing  system  
col l ection  con tain ing  a  schedu le  control l er and  the  schedu les  to  wh ich  the  schedu le  control l er 
refers  

Note  1  to  en try:  The  schedu l i ng  system  i s  associated  to  a  schedu led  en ti ty (by reference  i n  the  schedu l e  
con trol l er)  and  determ ines  the  behavi ou r of the  schedu l ed  en ti ty.  

3.2  Abbreviated  terms  

Clause  4  of I EC 61 850-7-4: 201 0  defines  abbreviated  terms  for bu i l d ing  concatenated  data  
names.  

For the  purposes  of th is  document,  some  new abbreviations  have  been  in troduced  as  
presented  i n  th is  table.  

Table  1  shows  normative  terms  that  are  combined  to  create  data  object names.  

Table  1  – Normative abbreviations  for data  object  names  

Term  Description  

Dsa  D isabl e,  d i sab led  

Entr En try,  en tri es  

Prio  Priori ty  

Req  Requested  

Reuse  Reuse  

Schd  Schedu l e  

 

NOTE  Abbreviated  terms  used  for the  i den ti fi cation  of the  common  data  cl asses  and  as  names  of the  attri bu tes  
are  speci fi ed  i n  the  re l evant  cl auses  of th i s  document  and  are  not  repeated  here.  

4 Requirements  for schedules  

4.1  Schedules  for establ ish ing  time-based  behaviour 

Schedu les  establ ish  wh ich  behaviour ( for example,  tari ff 1  or 2 ,  mode 1  or 3)  i s  appl i ed  during  
speci fied  time periods.  A schedu le  consists  of a  series  of entries .  En tries  of a  schedu le  
represent the  value  of a  setpoin t,  the  acti vation  value  of a  particu lar mode or the  va lue  of a  
parameter for a  mode.  Al l  the  entries  of a  s ing le  schedu le  refer to  a  same data  object  wh ich  i s  
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a  con trol l ab le  object,  a  setpoin t  or a  setting  and  wh ich  is  ca l led  "schedu led  en ti ty"  i n  th is  
document.  

One  of the  most common  uses  of schedu les  is  for schedu l ing  real  power ou tpu t.  I n  that case,  
DER systems that d i rectl y manage their power ou tpu t,  such  as  reciprocating  eng ines  and  
energy storage  systems,  may use  schedu les  to  determ ine  the  time and  level  of power ou tpu t.  

However,  many other control lable  en ti ti es  may a l so  be  schedu led .  Larger i nverter-based  DER 
systems and  l arge  aggregations  of smal l  i nverter-based  DER systems  have  s i gn i ficant 
i n fl uence on  the  d is tribu tion  system  and  have  l ocal  Vol t-VAr characteristics  that may vary 
throughou t the  day.  As  a  resu l t,  a  s ing le  function  or operational  mode such  as  a  speci fic Vol t-
VAr curve  may not be  su i table  at a l l  t imes.  Yet  send ing  many con trol  commands  every few 
hours  to  many d i fferen t DER systems  may impact bandwid th -l im i ted  commun ications  systems 
or may not be  received  i n  a  timel y manner,  l ead ing  to  i nadequate  DER system  responses.  
However,  i f schedu les  are  establ ished  that  the  DER systems wi l l  fo l low au tonomousl y,  then  
these  communication  impacts  wi l l  be  m in im ized .  

Schedu les  may be  used  to  a l l ow even  more  au tonomous  control  of the  behaviour of DER 
equ ipment.  They are  usual l y sen t  ahead  of t ime,  and  then  acti vated  at  the  appropriate  time or 
by an  external  tri gger even t.  There  are  d i fferen t appl ications  for schedu les:  

•  schedu les  for d i rect  va lues  (e. g .  setpoin ts  for P/Q/cosph i ) ;  

•  schedu les  for constrain ts  (e . g .  do  not exceed  the  maximum  va lue  of P/Q/cosph i  a t a  
certa in  time);  

•  schedu les  for prici ng  in formation   (act on  constrain ts) ;  

•  schedu les  for acti vation  of modes  (e. g .  Vol t-VAr curves);  

•  schedu les  for parameters  of modes.  

4.2  Relation  between  schedules  and  d i rectly set  values  and  parameters  of the  DER 
system  

As has  been  mentioned  before,  schedu les  are  an  a l ternate  way to  determ ine  the  behaviour 
compared  to  d i rect con trol  poss ib i l i ti es  ( i . e .  us ing  setpoin ts  or activate  and  configure  a  
selected  mode  of operation) .  Therefore,  i t  i s  important to  describe  how schedu les  and  d i rect 
con trol  poss ib i l i ties  i n teract.  

5 Principles  for model l ing  schedules  

5.1  Schedule  control lers  and  thei r schedu les  

With in  an  e lectrica l  system ,  mu l tip le  enti ties  may be  schedu led  i n  paral l e l .  For example,  i t  i s  
possib le  to  schedu le  acti ve  power and  reactive  power.  For each  of the  schedu l ed  en ti ties  (see  
4. 1  and  6 . 1 ) ,  there  wi l l  be ,  as  depicted  i n  F igure  1 ,  at  most one  schedu le  con trol ler and  
poten tia l l y several  schedu les  referenced  (used )  by the  schedu le  con trol ler.  One  g i ven  
schedu le  may be  referenced  by mu l tip le  schedu le  con trol l ers .   

An  enti ty i s  a  data  obj ect that exists  i n  the  I EC  61 850  data  model  wh ich  i s  e i ther a  data  obj ect 
supporti ng  con trol  services  (e. g .  b inary control  or setpoin t)  or i t  i s  a  setting  (data  object that 
i ncludes  attribu tes  of FC=SP).  The  schedu le  control ler has  a  data  obj ect wh ich  is  a  reference  
to  the  schedu led  data  obj ect  (see  6 . 3) .  For instance,  a  schedu le  con trol ler cou ld  be  
associated  wi th  WMax (setting  of the  maximum  real  power output  of a  DER –  namespace "(TR)  
I EC 61 850-90-7: 201 2") .  Another schedu le  control ler cou ld  be  associated  wi th  OpModVVAr 
wh ich  enables/d isables  the  vol t/var mode  (namespace  " (TR)  I EC 61 850-90-7: 201 2").  

The  description  i n  th is  subclause  appl ies  to  one  schedu led  en ti ty ( i . e .  one  schedu le  con trol ler 
and  mu l ti p le  schedu les) .  
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Figure 1  – Schedu l ing  principle  

5.2  Schedul ing  and  d i rect control  /  setting  

5.2. 1  General  

As  mentioned  in  5 . 1 ,  schedu l ing  appl i es  to  schedu led  en ti ties  wh ich  are  data  objects  in  the  
I EC 61 850  data  model  wh ich  may be  control led  through  con trol  services  (con trol lable  data  
object)  or wh ich  are  setti ngs  where  the  value  may be  wri tten .  

5.2.2  Case when  the schedu led  enti ty is  of type  "control lable  data object"  

For con trol l able  data  objects  a  new data  object  wi l l  be  added  in  I EC  61 850-7-4 1  for each  
l og ica l  node  wh ich  wi l l  i nd icate  i f d i rect  setti ngs  con trol  shal l  be  used  or i f schedu l ing  shal l  be  
used .   

The  behaviour,  i f schedu l ing  i s  used  and  the  schedu le  con trol ler has  no  val i d  ou tput (e . g .  no  
schedu le  i s  acti ve) ,  shal l  be  the  same behaviour as  when  a  setpoin t  has  never been  in i tia l i zed ,  
or when  a  con trol lable  object has  not  received  any control  yet.  I t  depends  on  the  schedu led  
en ti ty and  shal l  be  defined  by user requ i rements  or declared  i n  the  M ICS  of the  device.   

NOTE  As  an  example,  a  photovol ta ic  system  may feed  i n  as  much  power as  poss ibl e  i n to  the  gri d  i f no  schedu le  
i s  acti ve.  A pump may not  operate  anymore  i f no  schedu l e  i s  acti ve.  A val ve  may stay at  the  pos i ti on  i t  has  l ast  
reached .  

I f the  schedu led  en ti ty i s  of type  "con trol l able  obj ect"  and  i s  used  as  a  setpoin t (data  objects  
of the  CDC APC that are  not con trol l i ng  equ ipment),  the  value  appl ied  shal l  be  reflected  i n  the  
data  attribu te  mxVal .  I f the  schedu le  con trol l er has  no  val i d  ou tpu t,  the  qual i ty of mxVal  of the  
schedu led  enti ty shal l  be  set to  i nval i d .  

5.2.3  Case when  the schedu led  enti ty is  of type  "setting"  

For settings,  the  DO  Mod  of the  schedu le  con trol ler sha l l  be  set to  "off"  to  i nd icate  that the  
d i rect settings  shal l  be  used .   

___________ 

1  Extens ion  under consideration ,  wi th i n  the  ed i ti on  2 . 1  of I EC 61 850-7-4.  
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I f schedu l i ng  i s  used ,  the  setting  va lue  (data  attribute  wi th  FC=SP)  of the  schedu led  en ti ty wi l l  
be  updated  wi th  the  schedu led  value.  I f the  schedu le  con trol ler has  no  val i d  ou tpu t,  the  l ast  
va lue  wi l l  remain  active.  

5.3  Schedule  behaviour 

Schedu les  may be  started  by one  or mu l tip le  UTC times  (e. g .  201 6-06-1 0  06 :00) ,  one  or 
mu l tip le  calendar times  (e. g . ,  every Monday at  08: 00  h ) ,  or by an  external  tri gger.  

Implementation  ru les  for the  s tart  time:  

•  A s tart time is  configured as "UTC time" when  setTime i s  defined  and  holds  the  speci fied  
UTC start time  wi th in  the  TSG  CDC and  not  setCal .  

•  A s tart time i s  configured as "periodic" when  setCal  i s  defined  and  hosts  the  
ca lendar-based  period  parameter wi th in  the  TSG  CDC and  not  setTime.  

•  A "period ic"  s tart t ime may a lso  be  configured  as  "periodic starting after a  defined UTC 
time" when  both  setTime (speci fying  the  UTC time)  and  setCal  (speci fying  the  
calendar-based  period)  are   d efined  wi th in  the  TSG  CDC.  

There  are  variants  in  the  usage  of a  schedu le:  

•  a  schedu le  may run  j ust once  at  a  defined  UTC time  i f on l y one  start time i s  present and  
configured as UTC time ;  

•  a  schedu le  may run  mu l tip le  times  at  mu l ti p le  UTC time due  to  mu l ti ple  start  times  that  can  
be  configured as UTC time ;  

•  a  schedu le  may be  repeated  period ical l y at a  defi ned  ca lendar-based  period  i f start  time  is  
configured as periodic;  

•  a  schedu le  may be  repeated  period ical l y at  a  mu l ti ple  calendar-based  periods  i f mu l tip le  
start t imes  are  configured as periodic;  

•  a  schedu le  may be  repeated  period ica l l y after a  defined  UTC time i f start  time i s  
configured as periodic after a  UTC time .  Th is  can  also  appl y wi th  mu l ti p le  start times  
defined ;  

•  a  schedu le  may s tart runn ing  based  on  an  external  tri gger;  i n  such  a  case,  i t  i s  sa id  to  be  
"event driven" ;  

•  the  configured  va lues  of a  schedu le  may be  reused  wi th  a  new start t ime or a  new external  
tri gger.  

Implementation  ru les  for the  schedu le:  

•  "reuse"  cond i ti on  reflects  the  status  of the  "SchdReuse"  setti ng ,  "not  reuse"  cond i ti on  
means  the  opposi te  of " reuse"  cond i tion ;  

•  "event driven"  cond i ti on  reflects  the  s tatus  of the  "EvTrg "  setting ,  "not  even t d ri ven "  
cond i ti on  means  the  opposi te  of "event d ri ven"  cond i tion ;  

•  "periodic"  cond i tion  means  that at  l east one  StrTm  of the  schedu le  i s  defi ned  as  period ic 
(refer to  implementation  ru les  defined  i n  5. 3) ,  "not period ic"  cond i tion  means  the  opposi te  
of "period ic"  cond i tion ;  

•  "all StrTm consumed"  cond i ti on  means  that,  cons idering  that a l l  d efi ned  StrTm  are  not 
period ic,  a l l  of them  are  past,  "not all StrTm consumed"  cond i tion  means  the  opposi te  of 
"al l  StrTm  consumed"  cond tion .  

The  fol l owing  bas ic  ru les  appl y:  

•  A schedu le  can  be  configured  to  be  event driven  –  i n  that  case,  start times  are  i gnored .  
Once an  event tri ggered  schedu le  has  started ,  i t  cannot be  restarted  by another even t.  
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•  I f a  start time i s  configured as periodic,  the  schedu le  wi l l  be  executed  period ica l l y based  
on  the  configuration  of start  time.  I f the  start  t ime  is  configured as UTC time ,  the  schedu le  
wi l l  run  once  based  on  that  start  t ime.  

•  I f mu l tip le  start times  are  avai l able,  a  m ixture  of start times  configured as UTC time  and  
others  as periodic  i s  not  a l l owed .  I f at  l east one  start t ime i s  configured as periodic,  a l l  
start t imes  that are  configured as UTC time  wi l l  be  i gnored .  

•  I f a  schedu le  wh ich  is  configured  wi th  mu l tip le  s tart t imes  as  UTC  time i s  runn ing  and  
another start  time becomes ready,  the  runn ing  one  wi l l  have  to  end  by an ti cipation  and  the  
schedu le  wi l l  be  restarted  wi th  the  new start time.  

•  I f a  schedu le  i s  configured  to  run  period ica l l y ( i . e  a  s tart t ime i s  configured as periodic)  
and  the  period  i s  shorter than  the  l ength  of the  schedu le ,  or i f another start  time  i s  
configured  as  period ic  and  i ts  period  start  time occurs,  the  runn ing  schedu le  wi l l  have  
to  end  by anticipation  and  i t  wi l l  restart.  Thus  i t  wi l l  s trictl y respect the  g i ven  period(s) .  

•  I n  case,  for whatever reason ,  the  schedu le  cannot start at the  time  g iven  by the  
occurrence of a  start  t ime setting ,  bu t  afterwards,  then  the  schedu le  wi l l  run  sharpl y as  i f i t  
has  started  at the  time g iven  by the  s tart  time  setti ng .  Said  i n  other words,  the  schedu le  
won ’ t  sh i ft  the  schedu led  va lues  based  on  the  real -time s tart.  

Schedu les  that are  not configured as periodic  wi l l  be  au tomatical l y re leased  (back to  Not 
ready s tate)  once  an  external  tri gger has  happened  or all StrTm consumed i s  true,  un less  they 
are  configured  to  be  reuse .  

The  overal l  expected  behaviour i s  described  i n  Table  2 .  
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Table  2  – Expected  behaviour of a  schedu le  

External  trigger Start times  Reuse  

      not  reuse  reuse  

event driven  
Start  t imes  
are  i gnored  

  

Once  i t  has  been  enabled  
and  i n teg ri ty i s  OK,  the  
schedu l e  runs  on l y once  at  
the  fi rst  occurrence  of  
external  tri gger becom ing  
true.  Str Time  (defi ned  
e i ther as  UTC time  or 
period ic)  i s  i gnored .  

Once  i t  has  been  enabled  
and  i n teg ri ty i s  OK,  the  
schedu l e  runs  each  times   
external  tri gger becomes  
true  ( i f the  schedu l e  has  
ended  before  the  occurence  
of th i s  tri gger transi ti on ).  S tr 
Time  (defi ned  ei ther as  UTC 
time  or peri od ic)  i s  i gnored .  

not  event driven  

periodic   

Once  i t  has  been  enabled  and  i n teg ri ty i s  OK,  the  schedu l e  
runs  peri od ica l l y,  s tarti ng  at  the  fi rst  occurrence  of the  
Calendar time  and  repeats  wi th  every re-occu rrence  of the  
Calendar time  un ti l  i t  i s  d i sabled .  I f mu l ti p l e  start  times  are  
defi ned  as  peri od i c,  a  (re)-occurrence  of any of the  
calendar times  wi l l  restart  the  schedu l e  

not  periodic  

S i ng le  start  
t ime  
configured 
as UTC 
time  

Once  i t  has  been  enabled  
and  i n teg ri ty i s  OK,  the  
schedu l e  runs  on l y once  at  
the  fi rst  occurrence  of the  
s tart  t ime.  At  the  end ,  the  
schedu l e  becomes  "not  
ready"  

Once  i t  has  been  enabled  
and  i n teg ri ty i s  OK,  the  
schedu l e  runs  on l y once  at  
the  fi rst  occurrence  of the  
start  time.  At  the  end ,  the  
schedu l e  wai ts  for a  val i d  
s tart  time  and  schedu le  
enabl i ng  

Mu l ti p l e  
s tart  t imes  
configured 
as UTC 
time  

The  schedu le  runs  as  many 
times  as  "val i d "  s tart  t imes,  
at  the  occurrence  of any of 
the  s tart  t imes.  Once  "a l l  
s tart  t imes  have  been  
consumed" ,  the  schedu le  
becomes  not  ready 

The  schedu le  runs  as  many 
times  as  "val i d "  s tart  times,  
at  the  occurrence  of any of 
the  start  times.  Once  a l l  the  
start  times  have  been  
consumed ,  the  schedu le  
wai ts  for val i d  Start  t ime(s)  
and  schedu l e  enabl i ng  

 

5.4  Schedule  structure  

The fol l owing  is  an  overview on  the  princip le  i n formation  avai lab le  i n  the  schedu les.  The  
detai l ed  model l i ng  as  I EC 61 850  log ical  nodes  and  data  objects  i s  described  later.  

A schedu le  cons ists  of an  i nd ication  of the  fixed  duration  of the  schedu le  i n terval  and  a  series  
of en tries,  representing  the  desi red  fixed  attribute  value  of the  schedu led  en ti ty at each  
consecutive  schedu le  i n terval  time,  the  fi rst va lue  be ing  attached  to  the  fi rst time i n terval .   

Schedu les  may have  a  priori ty.  The  defau l t priori ty i s  priori ty 0.  Schedu les  wi th  h i gher priori ty 
take  precedence  over schedu les  wi th  lower priori ty.  

Table  3  con tains  the  key i n formation  provided  wi th in  a  schedu le.   

•  The  fi rst  s ix  en tries  provide  the  in formation  that  i s  requ i red  to  con trol  the  execu tion  of the  
schedu le,  i nclud ing  i ts  configuration  and  status ,   

•  The  last three  en tries  (framed)  are  the  con ten ts  of the  schedu le  of wh ich  the  l ast  en try is  
repeated  for each  i n terval  time.  

NOTE  I f the  number of i nstances  of typed  val ues  exceeds  the  defi ned  number of schedu l e  en tries,  the  remain i ng  
l ast  en tri es  are  i gnored .  
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Table  3  – Structure of a  schedu le  

 Pri ori ty of schedu l e  

 S tate  of schedu l e  (Not ready |  Start Time required  |  Ready |  Running)  

 Confi gu ration  for reusabi l i ty  

 Confi gu ration  for even t d ri ven  execu ti on  of the  schedu le  

 Current  val ue  determ ined  by the  schedu l e  

 Time  when  the  schedu le  s tarted  runn i ng  (ActStrTm)   

 Time  when  the  schedu le  i s  p l anned/i n tended  to  start  or re-start  runn i ng  (NxtStrTm)  

 Confi gu ration  of (mu l ti pl e)  Start  Time(s)  of schedu le  (StrTm)  i ncl ud i ng  the  confi guration  of peri od ic  execu ti on  

 Schedu l e  enabl e  error report  (SchdEnaErr)  

 Number of schedu l e  en tries  (N umEntr)  

 Duration  of the  schedu l e  i n terval  ( I n tvEntr)  

 Mu l ti pl e  i nstances  of typed  val ue  representi ng  the  schedu le  en tries  

  

And  2  control s :  

 Enabl e  request  (EnaReq )  

 D i sabl e  request  (DsaReq)  

 

I f concurrent schedu les  need  to  run ,  i . e  mu l tip le  exclus ive  schedu les  wi th  d i fferent setti ngs,  i t  
i s  preferable  to  provide  mu l tip le  instances  of schedu le  (one  per setti ng)  and  to  use  the  
schedu le  control ler to  acti vate  them  at the  requested  time,  rather than  to  try to  update  the  
schedu le  setti ngs  after d i sabl i ng ,  on  the  fl y.  

Schedu le  runn ing  depends  very much  on  clock qual i ty and  val i d i ty.  Device  speci fications  or 
product  profi l es  shou ld  state  what a  va l id  clock is  i n  the  context of schedu l ing  and  how a  
device  shou ld  behave  i n  case  of i nva l i d /bad  qual i ty clock.  

5.5  Managing  schedules  

5.5. 1  Overview 

The management of the  schedu les  i s  done  on  two  l evels :  

•  each  schedu le  is  manag ing  i ts  state  based  on  various  parameters  and  requests ;  

•  the  schedu le  control ler se lects  the  acti ve  schedu le ,  among  runn ing  ones,  based  on  the  
schedu le  priori ty.  

NOTE  Pri ori ty of a  schedu l e  i s  ass igned  by the  user.  

5.5.2  The state  mach ine of the  schedule  

The behaviour of schedu les  is  based  on  a  state  mach ine  as  shown  i n  F igure  2 .  
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Figure 2  – State  d iagram  for schedu le  

Schedu les  are  i n  one  of the  fol lowing  fou r s tates:  

•  Not ready:  the  schedu le  i s  not ready to  be  run .  The  schedu le  does  not con ta in  val i d  
en tries .  I f schedu le  i s  i n  the  Not ready s tate,  va lues  may be  changed .  

•  Ready:  the  schedu le  has  been  configu red  and  enabled  by the  cl ien t wi th  cons isten t en tries  
and  the  values  of the  en tries  have  been  val i dated  by the  server.  That means  the  values 
are  i n  supported  range.  As  soon  as  a  schedu le  i s  Ready,  i t  shal l  update  i ts  p l anned  
starting  time (NxtStrTm).  I f event driven ,  th is  data  wi l l  remain  i nval id .  

•  Running:  the  schedu le  was  Ready and  the  start  cond i ti on  has  been  met,  wh ich  is  e i ther 
the  curren t time i s  l ater than  or equal  to  one  of the  Start  Time (StrTm) defined  i n  the  
schedu le  or an  "external  event"  occurs  that causes  the  schedu le  to  be  acti vated  (e. g .  a  
temperature  exceeds  a  speci fied  l im i t) .  As  soon  as  a  schedu le  i s  Running,  i t   may update  
i ts  actual  active  starti ng  time (ActStrTm).  Th is  data  obj ect a lways  reflects  the  UTC time 
the  schedu le  has  theoretical l y started ,  i . e.  the  fi rst en try of the  schedu le  has  happened  or 
shou ld  have  happened  (such  fi rst  en try may have  never been  effecti ve l y ou tpu t by the  
schedu le  because  of a  l a te  start) .  

•  Start Time required:  a  schedu le  that i s  reuse  i s  avai l ab le  again  bu t needs  a  new val i d  s tart 
time  to  be  defined .  

The  fo l l owing  trans i tions  between  states  are  defined :  

•  From  Not ready to  Ready:  

– Fol lowing  a  "Enable"  request i ssued  by a  cl ien t and  under the  cond i ti on  that the  
schedu le  is  va l i d ,  a  Start Time i s  defined  (StrTm),  or external  trigger option  i s  set 
(EvTrg  set to  TRUE).  Upon  enabl ing ,  the  server hosting  the  schedu le  may perform  
some i n ternal  i n tegri ty checks  that are  ou ts ide  the  scope of I EC  61 850  (e. g .  are  the  
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values  defined  in  the  schedu le  compatib le  wi th  the  capabi l i ties  of the  device  to  wh ich  
the  schedu le  shou ld  be  appl ied?).  I f the  val idation  of the  schedu le  fa i l s ,  the  schedu le  
wi l l  remain  i n  the  Not ready s tate  and  a  negative  response  wi l l  be  issued  on  the  
"Enable"  request.  I n  add i tion ,  the  cause  of the  fa i l u re  i s  reported  in to  the  ded icated  
Schedu le  Enable  Error data  object,  to  he lp  the  requester fixing  the  issue.  

– The  s tart t ime or an  external  tri gger have  not  been  reached  yet.  

•  From  Ready to  Not ready:  

– Fol lowing  a  "Disable"  request i ssued  by a  cl ien t.  

•  From  Ready to  Running:  

– I f one  of the  configured  Start Times  (StrTm)  has  been  met or i f –  for a  period ic  one  – 
an  occurrence  happened .  

– I f a  configured  external  tri gger has  happened .  

•  From  any states  to  Not ready:  

Whatever i ts  s tate,  a  schedu le  i s  d isabled  i . e  i s  back to  the  Not ready s tate  upon  the  
reception  of a  "Disable"  request.  A "Disable"  request i s  of h i ghest priori ty and  
overrides  a l l  other commands  or trans i ti ons .  A "Disable"  request i s  a lways  successfu l .  

•  «  schedule execution ended  » ,  i . e  from  Running  to   "schedule done"  trans i ti on  poin t:  

– "normal l y"  at the  end  of the  schedu le  duration ,  i . e .  i f the  schedu le  ends  by completi ng  
the  i n terval  of the  l ast  va l i d  en try;  

– by an ticipation ,  i f a  new start  ime  defined  as  UTC time occurs ,  i . e.  i f one  of the  
configured  and  not  yet  consumed  Start Times  (StrTm)  has  been  met;   

– by an ticipation ,  i f a  new period  as  defined  in  the  period ic start t ime(s),  occurs  i . e .  i f an  
occurrence of a  period ic  one  happened .  

•  From  "schedule  done"  transi tion  poin t to  ei ther Not ready,  or Time Start required or Ready 
s tates  (the  s tate  that wi l l  be  reached  depends  on  the  cond i ti ons  described  i n  F igure  3).  
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NOTE  I n  the  case  of the  peri od ic  even t wi th  a  schedu l e  duration  exactl y equal  to  the  peri od ,  an  immed iate  retu rn  
from  Schedule done  to  Ready  and  from  Ready to  Running   i s  expected ,  the  main  obj ecti ve  of the  s tate  changes  
being  the  reporti ng  of a  restart  of the  schedu le.  

Figure  3  – F low chart for transi tion  out  of runn ing  state  

A Start  Time  (StrTm)  configured as UTC time ,  wh ich  i n i tiated  the  runn ing  of the  schedu le  wi l l  
be  au tomatica l l y set to  00  by the  schedu le  as  soon  as  the  schedu le  is  runn ing .  Thus  dual  
wri te  access  mecan ism  (by the  cl ien t and  by the  schedu le  i tsel f)  for any StrTm  DO shou ld  be  
carefu l l y implemented  to  avoid  unexpected  l oss  of i n formation .   

During  the  Ready,  Running  s tates,  the  e lements  be low shal l  not be  changed :   

•  priori ty of schedu le ;   

•  configuration  for reusabi l i ty;  

•  configuration  for event-driven  execution  of the  schedu le;  
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•  number of schedu le  entries  (NumEntr) ;  

•  duration  of the  schedu le  i n terval  ( I n tvEntr) ;  

•  i nstances  of typed  value  representing  the  schedu le  entries ;  

•  configuration  of (mu l ti p le)  Start  Time(s)  of schedu le  (StrTm)  includ ing  the  
configuration  of period ic  execu tion .   

When  the  schedu le  i s  i n  the  Start Time required  s tate,  the  same ru le  as  above  appl ies ,  except 
for the  Start t ime(s),  wh ich  may be  mod i fied  to  configure  new start  times.  

NOTE  A schedu l e  does  not  know whether i t  i s  acti ve  or not  (acti vation  i s  the  resu l t  of a  schedu le  control l er) .  On ly 
a  g i ven  schedu l e  con trol l er (referencing  th i s  schedu l e)  wi l l  d eterm ine  wh ich  schedu l e  i s  acti ve,  i n  i ts  con text,  and  
exposes  i t  th rough  the  val ue  of i ts  ActSchdRef data  ob ject.  The  schedu led  en ti ty may know wh ich  schedu le  i s  
acti ve  at  a  g i ven  time  by read i ng  th i s  data  ob ject  (or by subscribing  to  i t)  .  

Th i s  a l l ows  a  schedu le  to  be  "used"  by many schedu l e  control l ers  at  the  same  time.  I n  case  a  schedu l e  i s  shared  
by many schedu le  con trol l ers,  i t  may even  be  acti ve  as  far as  one  control l er i s  consi dered ,  bu t  a l so  be  not  acti ve  i f 
seen  from  another control l er.  

5.5.3  The role  of the  schedu le  control ler 

A schedu le  control l er i s  associated  wi th  an  en ti ty that  i s  control led  by schedu les  (e. g .  acti ve  
power,  state  of a  swi tch ;  see  also  4 . 2  and  6 . 2) .  Several  schedu les  may be  associated  to  a  
schedu le  control l er.  The  schedu le  con trol ler class  has  a  reference to  the  (s ing le)  en ti ty i t  
con trols  (e. g .  a  setpoin t for acti ve  power or the  acti vation  of a  Vol t-VAr mode).  

Each  schedu le  control ler i s  associated  to  a  known  set of schedu les.  Per schedu le  con trol l er,  
on l y a  schedu le  that  i s  i n  the  Running state  may affect  a  schedu led  en ti ty.  Ou t  of a l l  
schedu les  that are  i n  the  Running state,  a t most one  schedu le  i s  Active  a t  a  time,  wh ich  then  
determ ines  the  value  resu l ti ng  from  the  schedu l ing  system .  (See  in  Annex A some speci fic 
case  re lated  to  the  "Mod "  of the  LNs  i n  charge  of supporti ng  schedu les  and  schedu le  
con trol l ers) .  

The  schedu le  control ler i s  responsible  for determ in ing  the  Active  schedu le  at a  g i ven  time.  
The  fol l owing  ru les  appl y to  determ ine  the  Active  schedu le:  

•  Between  schedu les  i n  the  Running  s tate  wi th  d i fferent priori ti es,  the  schedu le  wi th  the  
h ighest priori ty i s  the  Active  schedu le.  

•  Between  schedu les  wi th  the  same  priori ty,  the  new schedu le  that  transi tions  i n to  the  
Running state  becomes  the  Active  schedu le .  I f two  schedu les  are  configured  wi th  the  
same start  t ime and  the  same priori ty:  th is  i s  cons idered  a  m isconfiguration  and  i t  i s  
unpred ictable  wh ich  schedu le  wi l l  become Running.  I f for a  schedu le  that i s  s tarted  by an  
even t,  the  event happens  at  exactl y the  start time of another schedu le  wi th  the  same 
priori ty,  the  one  tri ggered  by the  even t shal l  become Active .  I f two schedu les  are  tri ggered  
by events  and  the  event happens  exactl y at  the  same time,  i t  wi l l  be  random  wh ich  
schedu le  wi l l  be  activated .  Such  a  configuration  shou ld  be  avoided .  

•  For period ic schedu les,  a  new occurrence  is  considered  as  trans i tion  i n  the  Running  s tate.  

•  Between  Running  schedu les  wi th  the  same priori ty,  i f the  Active  schedu le  ends,  a  
l ast- i n -fi rst-ou t (LI FO)  ru le  shal l  appl y to  determ ine  wh ich  schedu le  to  cons ider for 
becom ing  the  new Active  one  when  th is  schedu le  ends.  

•  I n  case  no  Running  schedu le  is  avai l able  at  a  g i ven  time,  the  ou tpu t of the  con trol l er i s  set  
to  "qual i ty: i nval i d " .  

An  example  i s  shown  i n  F igu re  4 .  The  sequence and  precedence  of each  of these  schedu les  
is  shown  at the  bottom  as  fol l ows:  

Provided by IHS Markit under l icense with  IEC



 – 1 8  – I EC TR 61 850-90-1 0: 201 7  © I EC  201 7  

•  A fi rst  schedu le  wi th  Prio  0  that i s  configured  to  be  period ic  and  that  i s  i n  Running  s tate  
con tinuousl y.  

•  A schedu le  wi th  Prio  1  that changes  from  Ready to  Running  a t  time  t1 .  

•  At  time  t2 ,  another schedu le  wi th  Prio  1  changes  to  the  Running  s tate  and  becomes  de  
facto  the  Active  one.  

•  At  time  t3,  th is  schedu le  wi th  Prio  1  ends;  the  sti l l  Running  schedu le  wi th  Prio  1  becomes 
Active .  

•  At  time  t4 ,  th is  fi rst  schedu le  wi th  Prio  1  ends;  the  sti l l  Running  schedu le  wi th  Prio  0  
becomes  Active .  

•  At  time  t5 ,  another schedu le  wi th  Prio  1  changes  to  the  Running  s tate.  

•  At  time  t6 ,  a  schedu le  wi th  Prio  2  changes  to  the  Running  s tate.  

•  At  time  t7,  the  schedu le  wi th  Prio  2  ends;  the  s ti l l  Running  schedu le  wi th  Prio  1  becomes  
Active .  

•  At  time  t8,  th is  schedu le  wi th  Prio  1  ends;  the  sti l l  Running  schedu le  wi th  Prio  0  becomes 
Active .  

 
IEC 

Figure 4 – Hand l ing  priori ti es  of schedu les  to  
determine  the Active  one  

5.5.4  Relations  between  schedule  control ler,  schedule  and  scheduled  enti ty  

The  relations  between  schedu le  control ler,  schedu les  and  enti ty con trol l ed  by the  schedu le  
are  shown  in  F igure  5.  The  schedu le  control ler mon i tors  state  and  priori ty of the  associated  
schedu les  and  i n forms the  schedu led  en ti ty about  the  schedu led  va lue.  

Prio 1

Prio 1 Prio 1

Prio 2

Prio 0,  Period ic Prio 0,  Period ic Prio 0,  Period ic Prio 0,  Period ic

time

Legend :
Running

active

t1 t2 t8t3 t5 t6 t7t4
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Figure 5  – Relation  between  schedu le  control ler,  schedu les  
and  enti ty control led  

NOTE  Any schedu l ed  en ti ty wi l l  h ave  i n  fu tu re  (request  for amend ing  the  7-4  abstract  cl ass  accord i ng l y)  the  
possib i l i ty to  run  wi th  or wi thout  schedu led  val ues,  based  on  a  setti ng  defi ned  at  the  l eve l  of the  LN  hosti ng  the  
schedu l ed  en ti ty.  

5.6  Configuration  of schedu les  

Schedu les  are  defined  i n  I EC 61 850  as  log ical  nodes  and  data  objects.  A cl ien t may configure  
an  a l ready existing  schedu le  i n  the  I ED  by setti ng  the  i nd ividual  va lues  and  then  request  
enabl i ng  the  schedu le.   

NOTE  As  an  a l ternate  vari an t,  i t  cou ld  be  requ i red  to  down l oad  schedu les  (wi th  or wi thout  i nd ivi dual  va l ues)  as  a  
fi l e.  For that  pu rpose,  an  SCL structure  of the  schedu le  may be  used  wi th  preconfigured  val ues.   

I n  real i ty,  both  methods  cou l d  be  requ i red  to  work together;  i . e.  an  i n i ti a l  schedu le  may be  down loaded  as  a  fi l e  
and  then  l ater i nd i vi dua l  va l ues  for the  en tri es  may be  changed  through  services.  

6 IEC 61 850  LNs  and  CDCs  

6.1  CDCs  of supported  schedu led  enti ti es  

The en ti ties  that may be  schedu led  are  Data  Objects  and  may have  d i fferent types  depend ing  
on  the  common  data  class  (CDC)  of the  en ti ty to  be  schedu led .  These  types  are:  

•  Analogue  value  for CDC:   APC  and  ASG.  

•  I n teger value  for CDC:   I NC and  I NG  

•  Boolean  value  for CDC:   SPC  and  SPG  

•  Enumerated  values  for CDC:  ENC and  ENG  

For each  type,  a  d i fferent common  data  class  i s  requ ired  to  model  the  schedu le  as  fo l l ows:  

•  ASG  for analogue  

•  I NG  for i n teger 

•  SPG  for Boolean  

•  ENG  for enumerated  
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There  may be  further new con trol lable  enti ti es  to  cons ider for schedu l i ng ,  bu t th is  wi l l  be  
treated  i n  fu rther ed i tions.  

Annex B  ( in formative)  i n troduces  the  new codes  for depicti ng  data  attribu tes  and  obj ects  
presence cond i ti ons  ru les  (copied  from  5. 6  of I EC  61 850-7-2 : –2) .  

Annex C  ( in formative)  describes  the  content of abstract cl asses  used  for the  defin i tion  of the  
new LNs  and  CDCs  (to  he lp  the  understand ing  of th is  document) .  

Annex D  provides  an  example  of usage  of such  model l ing .  

6.2  Package CommonDataClasses_90_1 0  

6.2. 1  General  

Subclause  6. 2  defines  the  new CDCs  associated  to  th is  namespace.  They shou l d  u l timate l y 
move  to  I EC/IS  61 850-7-3.  

___________ 

2 Under preparati on .  S tage  at  the  time  of publ i cati on :  I EC/AFDI S  61 850-7-2: 201 7.  
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6.2.2  Package CDCStatusInfo  

6.2.2 .1  General  
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Figure  6  – Class  d iagram  CDCStatusInfo: : CDCStatusIn fo90_1 0  

Figu re  6 :  th is  d iagram  shows a l l  s tatus  i n formation  CDCs  defined  in  th is  document wi th  
supertypes  that factor thei r common  attribu tes.  

6.2.2 .2  Time value  status  (TCS)  

Th is  common  data  class  shal l  be  used  to  represent ca lcu lated  time va lues.  

Table  4  shows a l l  attributes  of TCS.  
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Table  4 – Attributes  of TCS  

cdcId  =  TCS,  UML class  name =  TCS  

Attribute  
name 

Attribute  type  FC  TrgO
p  

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for status  

stVal  Timestamp ST dchg ,  
dupd  

Value  of the  calcu l ated  time.  M  

q  Qual i ty  ST qchg  Qual i ty of the  va l ue  i n  ' s tVal ' .  M  

t  Timestamp ST  Timestamp of the  l ast  change  of the  val ue  
i n  any of ' s tVal '  or 'q ' .  

M  

DataAttribute  for substi tu tion  and  blocked  

subEna  BOOLEAN  SV  i nheri ted  from :  Substi tu ti onCDC MFsubst  

subVal  Timestamp SV  Value  used  to  substi tu te  ' s tVal ' .  MFsubst  

subQ  Qual i ty  SV  i nheri ted  from :  Substi tu ti onCDC MFsubst  

subID  VisStri ng64  SV  i nheri ted  from :  Substi tu ti onCDC MFsubst  

b l kEna  BOOLEAN  BL   i nheri ted  from :  Substi tu ti onCDC O  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

cdcNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOcdcNs  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOcdcNs  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOdataNs  

 

6.2.2 .3  Object  reference  status  (ORS)  

This  common  data  class  shal l  be  used  to  hold  the  reference  to  an  e lement the  data  is  
referri ng  to.  

Table  5  shows  a l l  attributes  of ORS.  

Table  5  – Attributes  of ORS  

cdcId  =  ORS,  UML class  name =  ORS  

Attribute  
name 

Attribute  type  FC  TrgO
p 

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for status  

stVal  ObjectReference  ST dchg  Reference  to  an  e l ement the  data  i s  
referri ng  to.  

M  

q  Qual i ty  ST qchg  Qual i ty of the  va l ue  i n  ' s tVal ' .  M  

t  Timestamp ST  Timestamp of the  l ast  even t of ' s tVal '  or 
the  l ast  change  of val ue  i n  'q ' .  

M  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC O  

cdcNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOcdcNs  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOcdcNs  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOdataNs  
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6.3  Logical  node classes  

6.3. 1  General  

This  subclause  speci fies  l og ica l  nodes  defined  i n  I EC/TR 61 850-90-1 0.  
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Figure  7  – Class  d iagram  LogicalNodes_90_1 0: : LogicalNodes_90_1 0  

Figu re  7 :  th is  d iagram  shows  the  LN  classes  i ncluded  i n  th is  namespace.  
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6.3.2  Package LNGroupF  

6.3.2 .1  General  
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Figure 8  – Class  d iagram  LNGroupF: : LNGroupF  
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F igu re  8 :  th is  d igram  shows  the  detai ls  of the  LN  classes  of F  Group i ncluded  in  th is  
namespace,  in  add i ti on  to  thei r re lationsh ip  wi th  thei r parent  class.  

6.3.2 .2  LN :  Schedu le  control ler   Name:  FSCC  

Th is  log ical  node  defines  a  schedu le  control ler.  I t  determ ines  wh ich  schedu le  i s  currentl y 
acti ve  based  on  s tate  and  priori ty of the  schedu les  and  i t  exposes  the  actual  schedu led  value.  

Table  6  shows a l l  data  objects  of FSCC.  

Table  6  – Data  objects  of FSCC  

FSCC  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

NamPl t  LPL   i nheri ted  from :  DomainLN  O  /  na  

Status  i n formation  

ActSchdRef ORS   I nd ication  of wh ich  schedu le  i s  acti ve  as  an  obj ect  
reference.  

As  l ong  as  no  schedu l e  i s  acti ve  the  q ual i ty of the  
val ue  sha l l  be  set  to  i nval i d .  The  acti ve  schedu l e  i s  
selected  by the  schedu l e  con trol l er wi th i n  the  
runn ing  schedu les  based  on  the  pri ori ty of the  
runn ing  schedu les.  

M  /  na  

Val I NS  I NS   Current  val ue  determ ined  by the  schedu l i ng  system .  
As  l ong  as  no  schedu l e  i s  acti ve  the  q ual i ty of the  
val ue  i s  i n val i d .  The  un i t  of th i s  data  shal l  be  the  
same as  the  un i t  of the  data  ob ject(s)  Val I NG.  

AtMostOne  /  
na  

ValSPS  SPS  Current  val ue  determ ined  by the  schedu l i ng  system .  
As  l ong  as  no  schedu l e  i s  acti ve  the  q ual i ty of the  
val ue  i s  i n val i d .  

AtMostOne  /  
na  

ValENS  ENS  (EnumDA)   Current  val ue  determ ined  by the  schedu l i ng  system .  
As  l ong  as  no  schedu l e  i s  acti ve  the  q ual i ty of the  
val ue  i s  i n val i d .  

AtMostOne  /  
na  

Beh  ENS  
(Behavi ou rModeKind )  

 i nheri ted  from :  DomainLN  M  /  na  

Heal th  ENS  (Heal thKi nd )   i nheri ted  from :  DomainLN  O  /  na  

M i r SPS   i nheri ted  from :  DomainLN  MOcond (1 )  /  
na  

Measured  and  metered  values  

ValMV MV   AtMostOne  /  
na  

Control s  

Mod  ENC 
(Behavi ou rModeKind )  

 i nheri ted  from :  DomainLN  O  /  na  

Settings  

CtlEn t  ORG   Object  reference  to  the  en ti ty con trol l ed  by the  
schedu l e.  

M  /  na  

Schd  ORG   Object  reference  of schedu l e  n  (an  LN  reference  to  
the  LN  of cl ass  FSCH).  

Mmu l ti  /  na  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  na  
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6.3.2 .3  LN :  Schedu le    Name:  FSCH  

Th is  log ical  node  defines  a  schedu le.  Mu l tip le  schedu les  can  be  defined ,  us ing  FSCC LN  to  
con trol  wh ich  ones  are  active.  

Table  7  shows a l l  data  objects  of FSCH .  

Table  7  – Data  objects  of FSCH  

FSCH  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

NamPl t  LPL   i nheri ted  from :  DomainLN  O  /  na  

Status  i n formation  

SchdSt ENS  
(Schedu leStateKind )  

 S tate  of th i s  schedu l e  M  /  na  

SchdEntr I NS   The  current  schedu le  en try of a  runn i ng  schedu le.  
Th i s  i s  the  Data-I nstance-I D  of the  data  obj ect  
ValXXX (e. g .  ValASG).  As  l ong  as  the  schedu l e  i s  
not  runn i ng  the  val ue  shal l  be  0 .  

O  /  na  

Val I NS  I NS   Current  val ue  determ ined  by the  schedu l e.  As  l ong  
as  the  schedu le  i s  not  runn ing  the  qual i ty of the  
val ue  sha l l  be  set  to  i nval i d .  The  un i t  of th i s  d ata  
shal l  be  the  same  as  the  un i t  of the  data  obj ect(s)  
Val I NG.  

AtMostOne  /  
na  

ValSPS  SPS  Current  val ue  determ ined  by the  schedu l e.  As  l ong  
as  the  schedu le  i s  not  runn ing  the  qual i ty of the  
val ue  sha l l  be  set  to  i nval i d .  

AtMostOne  /  
na  

ValENS  ENS  (EnumDA)   Current  val ue  determ ined  by the  schedu l e.  As  l ong  
as  the  schedu le  i s  not  runn ing  the  qual i ty of the  
val ue  sha l l  be  set  to  i nval i d .  

AtMostOne  /  
na  

ActStrTm  TCS   The  time  when  the  schedu l e  started  runn i ng .  I f the  
schedu l e  i s  not  runn ing ,  the  qual i ty of the  val ue  i s  
set  to  i nval i d .  

O  /  na  

NxtStrTm  TCS   The  next time  when  the  schedu le  i s  
p l anned /in tented  to  s tart  or re-start  runn i ng .  I f no  
schedu l es  are  pl anned  runn ing ,  the  qua l i ty of the  
val ue  i s  set  to  i n val i d .  

M  /  na  

SchdEnaErr ENS  
(Schedu leEnabl i ngErro
rKind )  

 Enumeration  refl ecti ng  the  potential  error wh ich  has  
happened  at  the  l atest  Schedu l e  Enabl i ng  request  

M  /  na  

Beh  ENS  
(Behavi ou rModeKind )  

 i nheri ted  from :  DomainLN  M  /  na  

Heal th  ENS  (Heal thKi nd )   i nheri ted  from :  DomainLN  O  /  na  

M i r SPS   i nheri ted  from :  DomainLN  MOcond (1 )  /  
na  

Measured  and  metered  values  

ValMV MV  Current  val ue  determ ined  by the  schedu l e.  As  l ong  
as  the  schedu le  i s  not  runn ing  the  qual i ty of the  
val ue  sha l l  be  set  to  i nval i d .  The  un i t  of th i s  d ata  
shal l  be  the  same  as  the  un i t  of the  data  obj ect(s)  
ValASG.  

AtMostOne  /  
na  

Control s  

EnaReq  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
enable  transi ti on  request accord ing  to  the  s tate  
d iag ram ;  operati ng  wi th  val ue  fal se  i s  i gnored .  The  
change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

M  /  na  

DsaReq  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
d i sabl e  transi ti on  request accord i ng  to  the  state  

M  /  na  
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FSCH  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

d iag ram ;  operati ng  wi th  val ue  fa l se  i s  i gnored .  The  
change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

Mod  ENC 
(Behavi ou rModeKind )  

 i nheri ted  from :  DomainLN  O  /  na  

Settings  

SchdPrio  I NG   The  priori ty rel ati on  of th i s  schedu l e  (0 . . n )  wi th  
h i gher numbers  supersed ing  l ower numbers.  Shal l  
be  a  posi ti ve  val ue.  I f m i ss ing  the  defau l t  i s  zero.  

O  /  na  

NumEntr I NG   The  number of schedu le  en tries  that  are  val i d  ou t  of 
the  i nstanti ated  ValASG,  Val I NG,  ValSPG  or 
ValENG.  

NumEntr shal l  be  >  0 .  

NumEntr i s  <=  number of i nstan ti ated  
Val [ASG| I NG |SPG|ENG] 's  

M  /  na  

Schd I n tv  I NG   The  schedu le  i n terval  du rati on  i n  t ime  en ti ti es  as  
speci fi ed  i n  the  Schd I n tv. un i ts . S IUn i t.  The  S IUn i t  i s  
mandatory i n  th i s  data  obj ect.  

The  total  du ration  of a  schedu l e  shal l  be  (NumEntr x 
Schd I n tv).  

M  /  na  

ValASG  ASG   The  ASG  schedu led  val ues  (cu rren t val ue  ou tpu t as  
MV).  

Mmu l tiF(ValM
V)  /  na  

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

Mmu l tiF(Val I N
S)  /  na  

ValSPG  SPG   The  SPG  schedu led  val ues  (cu rren t val ue  as  SPS).  Mmu l tiF(ValS
PS)  /  na  

ValENG  ENG  (EnumDA)   The  ENG  schedu l ed  val ues  (cu rrent  val ue  as  ENS).  Mmu l tiF(ValE
NS)  /  na  

StrTm  TSG   Start  time  of the  schedu l e  i n  UTC time  (setTm  of 
TimeStamp type  as  defi ned  i n  7-3)  or as  Ca lendar 
time  (setCal  of CalendarTime  type  as  defi ned  i n  7 -
3)  or as  Ca lendar t ime  as  defi ned  by setCal ,  after 
the  UTC time  as  defi ned  by setTm ,  i n  case  both  are  
defi ned  and  val i d .  

Wi th  mu l ti pl e  i nstances,  i t  hel ps  defi n i ng  a  l i s t  of 
time  s tamps  or calendar en tri es.  

I f from  the  mu l ti pl e  i nstances,  a  speci fi c  en try i s  not  
used ,  the  t ime  shal l  be  set  wi th  setTm  set  to  00  
UTC time.  

Omu l ti  /  na  

EvTrg  SPG   I f true,  the  change  of the  schedu le  to  the  runn ing  
state  may be  as  we l l  tri ggered  by an  external  event.  
The  externa l  event  shal l  be  referenced  th rough  
' I nSyn ' .  

O  /  na  

I nSyn  ORG   Object  reference  of the  externa l  tri gger i f the  
schedu l e  i s  tri ggered  by an  even t.  

Note  that  th i s  shal l  be  a  reference  to  a  Boolean  and  
the  change  from  FALSE  to  TRUE  shal l  tri gger.  

MF(EvTrg)  /  
na  

SchdReuse  SPG   I f true,  once  ended  the  schedu l e  may be  reused  and  
transi ti on  as  descri bed  i n  the  state  d iagram ,  
otherwise  i t  wi l l  change  to  the  not  ready s tate.  

M  /  na  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  na  
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6.4 Enumerated  data  attribute  types  

6.4. 1  General  

Th is  subclause  contains  an  expl ici t  defin i tion  of enumerated  types  used  i n  I EC/TR 61 850-90-
1 0 .  

 
IEC 

Figure 9  – Class  d iagram  DOEnums_90_1 0: : DOEnums_90_1 0  

Figu re  9 :  th is  d iagram  sums up  the  enumeration  l i sts  defined  and  used  i n  th is  namespace  

6.4.2  Schedule  states  (ScheduleStateKind  enumeration)  

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

Table  8  shows  a l l  enumeration  i tems  of Schedu leStateKind .  

Table  8  – Li terals  of Schedu leStateKind  

Schedu leStateKind  

enumeration  i tem  value  description  

Not ready 1   

S tart  Time  requ i red  2   

Ready 3   

Runn ing  4   

 

6.4.3  Schedule  states  (Schedu leEnabl ingErrorKind  enumeration)  

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

Table  9  shows  a l l  enumeration  i tems  of Schedu leEnabl ingErrorKind .  

Table  9  – Li terals  of Schedu leEnabl ingErrorKind  

Schedu leEnabl ingErrorKind  

enumeration  i tem  value  description  

None  1   

M i ss ing  val i d  N umEntr 2   

M i ss ing  val i d  Schd I n tv 3   

M i ss ing  val i d  schedu le  val ues  4   
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Schedu leEnabl ingErrorKind  

enumeration  i tem  value  description  

Unconsistent  val ues  CDC 5  Schedu l e  val ues  wi th  mu l ti pl e  CDCs  have  been  
set  

M iss ing  val i d  S trTm  6  At  l east  one  val i d  S trTm  i s  needed  

Other 99   

 

6.5  SCL enumerations  (from  DOEnums_90_1 0)  

<EnumType  i d="Schedu l eStateKind ">  

    <EnumVal  ord="1 ">Not  ready</EnumVal>  

    <EnumVal  ord="2">Start  Time  requ i red</EnumVal>  

    <EnumVal  ord="3">Ready</EnumVal>  

    <EnumVal  ord="4">Runn ing</EnumVal>  

</EnumType>  

<EnumType  i d="Schedu l eEnabl i ngErrorKind">  

    <EnumVal  ord="1 ">None</EnumVal>  

    <EnumVal  ord="2">Missing  val i d  N umEntr</EnumVal>  

    <EnumVal  ord="3">Miss ing  val i d  Schd I n tv</EnumVal>  

    <EnumVal  ord="4">Miss ing  val i d  schedu le  val ues</EnumVal>  

    <EnumVal  ord="5">Unconsi stent  val ues  CDC</EnumVal>  

    <EnumVal  ord="6">Missing  val i d  S trTm</EnumVal>  

    <EnumVal  ord="99">Other</EnumVal>  

</EnumType>  

 

6.6  Schedule  implementation  examples  

Refer to  Annex E  for schedu le  implementation  examples.  
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Annex A 
(informative)  

 
Impact of Mode (Mod)  on  the  schedule  status  and  on  

the  control lable  enti ty 

Schedu le  Schedu le  
control l er 

Schedu le  s tatus  Expected  schedu l e  
control l er behaviour 

Control l able  en ti ty 

on  on  normal  s i tuati on  normal  s i tuati on  normal  s i tuati on  

b l ocked  on  no  change  no  change  as  i f normal l y 
processed  

x  b l ocked  no  change  no  change  as  i f normal l y 
processed  

test  or 
test/blocked  

on  status  val ue  
remains  
unchanged ,  bu t  
wi th  q ual i ty 
test=true  

The  schedu le  
control l er wi l l  
consi der the  
concerned  schedu l e  
as  " i nval i d "  and  
search  the  next 
Running  (and  not  i n  
test)  schedu l e.   

as  i f the  concerned  
schedu l e  was  operated  
as  "not  ready"  

on  test  or 
test/b locked  

no  impact of the  
schedu l e  ou tpu t  

The  s tatus  of the  
cu rrent  Active  
schedu l e  shal l  h ave  
the  qual i ty test=true  

I f not  i n  test  mode,  the  
con trol abl e  en ti ty sha l l  
consider the  Active  
schedu l e  reference  as  
" i nval i d " .  
I f i n  test  mode,  the  
control l ab le  en ti ty shal l  
process  i t  as  val i d  

test  or 
test/blocked  

 test  or 
test/b locked  

status  val ue  
remains  
unchanged ,  bu t  
wi th  q ual i ty 
test=true  

The  s tatus  of the  
cu rrent  Active  
schedu l e  shal l  h ave  
the  qual i ty test=true  

I f not  i n  test  mode,  the  
con trol abl e  en ti ty sha l l  
consider the  Active  
schedu l e  reference  as  
" i nval i d " .  
I f i n  test  mode,  the  
control l ab le  en ti ty shal l  
process  i t  as  val i d  

off on  status  val ue  i s  
i rre levant,  and  
qual i ty i n val i d=true  

as  i f the  concerned  
schedu l e  was  
operated  as  "not  
ready"  

as  i f the  concerned  
schedu l e  was  operated  
as  "not  ready"  

x  off x  s tatus  of the  current  
Active  schedu le  i s  
i rrelevant,  and  i ts  
qual i ty i n val i d=true  

as  i f no  schedu le  val ue  
was  forced ,  see  cl ause  
5. 2  
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Annex B  
(informative)  

 
Condi tions  for element presence  

This  annex i n troduces  cond i tions  that speci fy presence  of e lements  i n  a  g iven  con text (one  LN ,  
or one  CDC,  or one  data  attribu te  type,  or one  data  object for dataNs) .  I t  i s  copied  from  
Subclause  5. 6  of I EC 61 850-7-2: 201 0.  

Table  B. 1  shows  presence cond i ti ons.  

Table  B. 1  – Cond itions  for presence  of e lements  wi th in  a  context  

Condi tion  name  Defin i tion  

M  E lement i s  mandatory.  

O  E lement i s  optional .  

F  E lement i s  forbidden .  

na  E lement i s  not  appl i cabl e.  

Mmu l ti  At  l east  one  e l ement shal l  be  present;  a l l  i nstances  have  an  i n stance  number >0.  

Omul ti  Zero  or more  e l ements  may be  present;  a l l  i nstances  have  an  i nstance  number >0.  

AtLeastOne(n )  Parameter n :  g roup  number (>0).  

At  l east  one  of marked  e lements  of a  g roup  n  shal l  be  present.  

AtMostOne  At most  one  of marked  e l ements  shal l  be  present.  

Al lOrNonePerGroup(n )  Parameter n :  g roup  number (>0).  

Al l  or none  of the  e l ements  of a  g roup  n  shal l  be  present.  

Al lOn l yOneGroup(n )  Parameter n :  g roup  number (>0).  

Al l  e l ements  of on l y one  g roup  n  shal l  be  present.  

MF(s i b l i ng)  Parameter s i bl i ng :  s i b l i ng  e l ement name.  

Mandatory i f s i b l i ng  e l ement i s  present,  otherwise  forbidden .  

MO(s ibl i ng )  Parameter s i bl i ng :  s i b l i ng  e l ement name.  

Mandatory i f s i b l i ng  e l ement i s  present,  otherwise  opti onal .  

OM(s ibl i ng )  Parameter s i bl i ng :  s i b l i ng  e l ement name.  

Optional  i f s i b l i ng  e l ement i s  present,  otherwise  mandatory.  

FM(si b l i ng)  Parameter s i bl i ng :  s i b l i ng  e l ement name.  

Forbi dden  i f s i b l i ng  e l ement  i s  present,  otherwise  mandatory.  

MOcond (cond ID)  Parameter cond ID:  cond i ti on  number (>0).  

Textual  presence  cond i ti on  (non-mach ine  processable)  wi th  reference  cond ID  to  
con text speci fi c  text.  I f sati sfi ed ,  the  e l ement  i s  mandatory,  otherwise  optional .  

MFcond(cond I D)  Parameter cond ID:  cond i ti on  number (>0).  

Textual  presence  cond i ti on  (non-mach ine  processable)  wi th  reference  cond ID  to  
context  speci fi c  text.  I f sati sfi ed ,  the  e l ement  i s  mandatory,  otherwise  forbi dden .  

OFcond (cond ID)  Parameter cond ID:  cond i ti on  number (>0).  

Textual  presence  cond i ti on  (non-mach ine  processable)  wi th  reference  cond ID  to  
con text speci fi c  text.  I f sati sfi ed ,  the  e l ement  i s  optional ,  otherwise  forbi dden .  

Mmu l tiRange(m in ,  max)  Parameters  m in ,  max:  l im i ts  for i nstance  number (>0).  

One  or more  e l ements  must be  present;  a l l  i nstances  have  an  i nstance  number wi th i n  
range  [m in ,  max]  (see  I EC 61 850-7-1 ).  

Omul tiRange(m in ,  max)  Parameters  m in ,  max:  l im i ts  for i nstance  number (>0).  

Zero  or more  e l ements  may be  present;  a l l  i nstances  have  an  i nstance  number wi th i n  
range  [m in ,  max]  (see  I EC 61 850-7-1 ).  
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Condi tion  name  Defin i tion  

MFsubst  E lement i s  mandatory i f substi tu ti on  i s  supported  (for substi tu t i on ,  see  I EC 61 850-7-
2),  otherwise  forbi dden .  

MOl n0  E lement i s  mandatory i n  the  context  of LLN0;  otherwise  optional .  

MFln0  E lement i s  mandatory i n  the  con text of LLN0;  otherwise  forbi dden .  

MOl nNs  E lement i s  mandatory i f the  name  space  of i ts  l og ical  node  deviates  from  the  name  
space  of the  contain i ng  l og ica l  device,  otherwise  opti onal .  See  I EC 61 850-7-1  for use  
of name space.  

MOdataNs  E lement i s  mandatory i f the  name  space  of i ts  data  obj ect  deviates  from  the  name 
space  of i ts  l og ical  node,  otherwise  opti onal .  See  I EC 61 850-7-1  for use  of name  
space.  

MFscaledAV E lement i s  mandatory*  i f any s i b l i ng  e l ements  of type  Ana logueValue  i ncl ude  ' i '  as  a  
ch i l d ,  otherwise  forbidden .  

*Even  though  devices  wi thou t fl oati ng  po in t  capabi l i ty cannot  exchange  fl oati ng  poi n t  
va l ues  th rough  ACSI  services,  the  descri ption  of scal i ng  remains  mandatory for thei r 
(SCL)  confi guration .  

MFscaledMagV E lement  i s  mandatory*  i f any s i bl i ng  e l ements  of type  Vector i ncl ude  ' i '  as  a  ch i l d  of 
thei r 'mag '  attri bu te,  otherwise  forbi dden .  

*See  MFscaledAV.  

MFscaledAngV E lement i s  mandatory*  i f any s i b l i ng  e l ements  of type  Vector i ncl ude  ' i '  as  a  ch i l d  of 
thei r ' ang '  attri bu te,  otherwise  forb idden .  

*See  MFscaledAV.  

MOrms E lement  i s  mandatory i f the  harmon ic val ues  i n  the  context are  calcu l ated  as  a  rati o  
to  RMS  val ue  (value  of data  attri bu te  'h vRef'  i s  ' rms ' ) ,  optional  otherwise.  

MOrootLD  E lement i s  mandatory i n  the  con text of a  root  l og ical  d evice;  o therwise  i t  i s  opti ona l .  

MOoperTm  E lement i s  mandatory i f at  l east  one  con trol l ed  object  on  the  I ED  supports  time  
acti vati on  service;  otherwise  i t  i s  optional .  

Mmu l tiF(s ib l i ng )  Parameter s i bl i ng :  s i b l i ng  e l ement name.  

One  or more  e l ements  must be  present  i f s i b l i ng  e l ement i s  present,  otherwise  
forbi dden .  

MFsbo  E lement i s  mandatory i f declared  control  model  supports  'sbo-wi th -normal -secu ri ty'  or 
' sbo-wi th -enhanced -securi ty' ,  o therwise  forbi dden .  

MFenhanced  E lement i s  mandatory i f declared  control  model  supports  'd i rect-wi th -enhanced -
securi ty'  or ' sbo-wi th -enhanced -securi ty' ,  otherwise  forbi dden .  
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Annex C  
(informative)  

 
Abstract classes  used  as  a  basis   

for new LNs/CDCs  

C.1  General  

This  annex provides  a  copy of the  content of abstract cl asses  upon  wh ich  new LNs  and  CDCs  
of th is  report have  been  set  up  (please  refer to  the  orig inal  document to  guaran tee  the  
exactness  of the  con tents  of th is  annex).  

C.2  <<abstract>>  Common  attributes  for primitive CDC (BasePrimitiveCDC)  

This  abstract  type  groups  attribu tes  common  to  a l l  prim i tive  common  data  classes.  

Table  C. 1  shows a l l  attributes  of BasePrim i tiveCDC.  

Table  C. 1  – Attributes  of BasePrimitiveCDC  

UML class  name =  BasePrimi tiveCDC  

Attribute  
name 

Attribute  type  FC  TrgO
p  

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   Textual  d escripti on  of the  data.  I n  case  i t  
i s  used  wi th i n  the  CDC LPL,  the  
descripti on  refers  to  the  l og ical  node.  

O  

dU  Un icode255  DC   Textual  d escripti on  of the  data  us ing  
un icode  characters.  I n  case  i t  i s  used  
wi th i n  the  CDC LPL,  the  descri pti on  
refers  to  the  l og ical  node.  

O  

cdcName VisStri ng255  EX  Name  of the  common  data  cl ass.  For 
detai l s  see  I EC 61 850-7-1 .  

O  

dataNs  VisStri ng255  EX  Data  name  space.  For detai l s ,  see  
I EC 61 850-7-1 .  

MOdataNs  

 

C.3  <<abstract,admin>>  LN:  Domain    Name:  DomainLN  

Abstract type,  ho ld ing  attribu tes  common  to  a l l  of a l l  the  domain  l og ica l  nodes.  

Table  C. 2  shows a l l  data  obj ects  of DomainLN .  
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Table  C .2  – Data  objects  of DomainLN  

DomainLN  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

NamPl t  LPL   Name p late  of the  l og ical  node.  O  /  O  

Status  i n formation  

Beh  ENS  
(Behavi ou rModeKind)  

 Read-on l y val ue,  descri bi ng  the  behaviour of a  
domain  l og ical  node.  I t  depends  on  the  current  
operati ng  mode  of the  l og ical  node  
( 'DomainLN .Mod ') ,  and  the  cu rren t operati ng  mode  
of the  l og ical  d evice  that  contai ns  i t  ( 'LLN0.Mod ') .  
Processing  of the  qual i ty status  ( 'q ' )  of the  
recei ved  data  i s  the  prerequ is i te  for correct  
i n terpretation  of 'DomainLN .Beh ' .  

M  /  M  

Heal th  ENS  (Heal thKi nd )   Reflects  the  state  of the  l og ical  node  re l ated  
hardware  and  software.  More  detai l ed  i n formation  
rel ated  to  the  sou rce  of the  problem  may be  
provi ded  by speci fi c  attri bu te  of the  l og ica l  node.  

O  /  O  

M i r SPS   I f true,  the  LN  i s  a  m i rror and  represents  a  LN  from  
another LD  that  does  not  refl ect  th i s  physical  
device.  I f fa l se,  i t  i s  recommended  to  om i t  the  data  
object M i rror.  

MO(1 )  /  
MO(1 )  

Control s  

Mod  ENC 
(Behavi ou rModeKind)  

 (control l abl e)  Operati ng  mode  of the  domain  l og ica l  
node  that  may be  changed  by operator.  Process ing  
of the  qual i ty status  ( 'q ' )  of the  recei ved  data  i s  the  
prerequ is i te  for correct i n terpretation  of the  
operati ng  mode.  

O  /  O  

Settings  

I nRef ORG   Object  reference  of data  obj ect  bound  to  the  i npu t  
n .  

Omu l ti  /  
Omu l ti  
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Annex D  
(informative)  

 
Time setting  related  CDC and  attributes  

D.1  General  

This  annex provides  a  copy of the  con tent  of t ime-related  CDC and  attribu te  th is  report  i s  
making  use  of (please  refer to  the  orig inal  document [I EC 61 850-7-3]  to  guaran tee  the  
exactness  of the  con tents  of th is  annex).  

D.2  Calendar time defin i tion  (CalendarTime)  

This  type  shal l  be  used  to  define  a  t ime setting  i n  reference  to  the  ca lendar.  I t  a l l ows  the  
speci fication  of t imes  such  as  the  l ast  day of the  month  or the  second  Sunday i n  March  at  
03. 00h .  

 
IEC 

Figure D. 1  – In terpretation  of calendar time  settings  

Figure  D . 1 :  th is  d iagram  shows  the  semantic i n terpretation  of the  calendar time  attribu tes.  

Table  D . 1  shows a l l  attributes  of CalendarTime.  
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Table  D. 1  – Attributes  of CalendarTime  

datId  =  CalendarTime  

Attribute  name  Attribute  type  (Value/Value  range)  Descripti on  PresCond  

occ I NT1 6U  Occurrence  of a  ca l endar e l ement.  The  val ue  
0  i s  used  to  i n d icate  the  l ast.  For the  
i denti fi cati on  of week numbers,  week number 
1  shal l  a lways  be  the  fi rst  week i n  J anuary 
(accord ing  to  defi n i ti on  of UN  /  CEFACT).  

M  

occType  OccurrenceKind  Kind  of cal endar e l ement  that  i s  used  for the  
occurrence.  

M  

occPer PeriodKind  Repeti ti on  period  of a  ca l endar-based  time  
setti ng .  

M  

weekDay WeekdayKind  Day of week.  M  

month  MonthKind  Month  of year.  M  

day I NT8U  (range=[0. . . 31 ] )  Day of month .  M  

h r I NT8U  (range=[0. . . 23] )  Hou r of d ay.  M  

mn  I NT8U  (range=[0. . . 59] )  M inu te  of hou r.  M  

 

D.3  Time setting  CDC (TSG)  

D.3. 1  General  

This  cl ause  defines  the  common  data  class  for time setting .  
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Figure D.2  – Class  d iagram  TSG: :TSG  

Figu re  D .2 :  th is  d iagram  i l l ustrates  the  special isation  of the  time setting  CDC.  
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D.3.2  <<abstract>>  Time setting  (TSG)  

This  i s  an  abstract type  for time setti ngs.  

Table  D . 2  shows  a l l  attributes  of TSG.  

Table  D .2  – Attributes  of TSG  

UML class  name =  TSG  

Attribute  
name 

Attribute  type  FC  TrgO
p 

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC O  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC O  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC MOdataNs  

 

D.3.3  Time setting  (FC=SP)  (TSG_SP)  

This  common  data  class  shal l  be  used  to  represen t time settings  wi th  FC=SP.  

Table  D . 3  shows a l l  attributes  of TSG_SP.  

Table  D .3  – Attributes  of TSG_SP 

cdcId  =  TSG,  UML class  name =  TSG_SP  

Attribute  
name 

Attribute  type  FC  TrgO
p 

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for setting  

setTm  Timestamp SP  dchg  The  value  of the  time  setti ng ,  i f the  t ime  
i s  set  wi th  a  time  s tamp.  

AtLeastOn
e(1 )  

setCal  CalendarTime  SP  dchg  The  value  of the  t ime  setti ng ,  i f the  t ime  
i s  set  wi th  a  calendar t ime.  

AtLeastOn
e(1 )  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  O  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOdataNs  

 

D.3.4  Time setting  (FC=SG)  (TSG_SG)  

This  common  data  class  shal l  be  used  to  represen t time settings  wi th  FC=SG.  

Table  D . 4  shows a l l  attributes  of TSG_SG.  
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Table  D .4 – Attributes  of TSG_SG  

cdcId  =  TSG,  UML class  name =  TSG_SG  

Attribute  
name 

Attribu te  type  FC  TrgO
p 

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for setting  

setTm  Timestamp SG   The  val ue  of the  t ime  setti ng ,  i f the  t ime  
i s  set  wi th  a  t ime  s tamp.  

AtLeastOn
e(1 )  

setCal  CalendarTime  SG   The  val ue  of the  t ime  setti ng ,  i f the  t ime  
i s  set  wi th  a  calendar t ime.  

AtLeastOn
e(1 )  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC O  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC O  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOdataNs  

 

D.3.5  Time setting  (FC=SE)  (TSG_SE)  

This  common  data  class  shal l  be  used  to  represen t time settings  wi th  FC=SE.  

Table  D . 5  shows a l l  attributes  of TSG_SE.  

Table  D .5 – Attributes  of TSG_SE  

cdcId  =  TSG,  UML class  name =  TSG_SE  

Attribute  
name 

Attribute  type  FC  TrgO
p 

(Value/Value  range)  Descripti on  PresCond  

DataAttribute  for setting  

setTm  Timestamp SE   The  val ue  of the  time  setti ng ,  i f the  t ime  
i s  set  wi th  a  time  s tamp.  

AtLeastOn
e(1 )  

setCal  CalendarTime  SE   The  val ue  of the  t ime  setti ng ,  i f the  t ime  
i s  set  wi th  a  calendar t ime.  

AtLeastOn
e(1 )  

DataAttribute  for configurati on ,  description  and  extension  

d  VisStri ng255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

dU  Un icode255  DC   i nheri ted  from :  BasePrim i ti veCDC  O  

cdcName VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  O  

dataNs  VisStri ng255  EX  i nheri ted  from :  BasePrim i ti veCDC  MOdataNs  

 

D.3.6  Month  (MonthKind  enumeration)  

Months  of the  year.  

Table  D .6  shows a l l  enumeration  i tems  of Mon thKind .  
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Table  D .6  – Li terals  of MonthKind  

MonthKind  

enumeration  i tem  value  description  

reserved  0   

J anuary 1   

February 2   

March  3   

Apri l  4   

May 5   

J une  6   

J u l y  7   

August  8   

September 9   

October 1 0   

November 1 1   

December 1 2   

 

D.4 Occurrence (OccurrenceKind  enumeration)  

Kind  of occurrence.  

Table  D . 7  shows a l l  enumeration  i tems  of OccurrenceKind .  

Table  D .7  – Li terals  of OccurrenceKind  

OccurrenceKind  

enumeration  i tem  value  description  

Time 0   

WeekDay 1   

WeekOfYear 2   

DayOfMonth  3   

DayOfYear 4   

 

D.5 Period  (PeriodKind  enumeration)  

Kind  of period .  

 Table  D. 8  shows  a l l  enumeration  i tems  of PeriodKind .  
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Table  D .8  – Li terals  of PeriodKind  

PeriodKind  

enumeration  i tem  value  description  

Hour 0   

Day 1   

Week 2   

Month  3   

Year 4   

 

D.6  Week day (WeekdayKind  enumeration)  

Days  of the  week.  

Table  D . 9  shows  a l l  enumeration  i tems  of WeekdayKind .  

Table  D .9  – Li terals  of WeekdayKind  

WeekdayKind  

enumeration  i tem  value  description  

reserved  0   

Monday 1   

Tuesday 2   

Wednesday 3   

Thursday 4   

Fri day 5   

Satu rday 6   

Sunday 7   
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Annex E  
(informative)  

 
Schedul ing  example  

The example  shown  i n  F igures  E. 1  and  E .2  i s  a  s impl i fi ed  view of settings  and  data  exchange 
between  two  schedu les,  one  schedu le  control ler and  a  con trol lable  en ti ty of CDC I NC.  

Schedu le_1 ,  hand led  by FSCH1 ,  main  assumptions  are:  enabled  (at  6 : 45) ,  period ic after 8 : 00  
that  day,  period ic every hours  starti ng  1 5  m in  after the  beg inn ing  of the  hour,  wi th  3  va lues  
separated  each  by 1 5  m in  (900  000  ms),  respectivel y 1 ,  3 ,  2 .  

Schedu le_2,  hand led  by FSCH2  is  supposed ,  enabled  (at  6 : 30) ,  period ic  every day at 7 : 30,  
wi th  2  va lues  separated  each  by 30  m inutes  (1  800  000  ms),  respective l y 4 , 5.  

They have  the  same priori ty (defau l t case) .  

Schedu le_1  and  Schedu le_2  are  enabled  respective l y by Cl i ent1  and  Cl i en t2 .   

The  con trol ler i s  hand led  by the  FSCC1  LN  i nstance.  

The  con trol led  enti ty (Abcd  of I NC  or ING  CDC)  is  hosted  i n  the  LN  Yaaa1 .  
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Figure E.1  – LN  instances  and  relationsh ips  i nvolved  in  the  
implementation  of the  schedu le  example  

cmp Components

FSCH1

tags

EvTrg  =  0  (FALSE)

Schd In tv =  900  000  (ms)

SchdReuse  =  0  (FALSE)

StrTm .setT ime  =  UTC (8:00  that day)

StrTm0.setCal .mn  =  1 5

StrTm0.setCal .occPer =  'Hour'

StrTm0.setCal .occT ime  =  'T ime'

Val ING1  =  1

Val ING2  =  3

Val ING3  =  2

notes

Schedule_1  host

FSCC1

tags

Ctl En t =  ->. . .Yaaa1 /Abcd  (ORG)

Schd1  =  ->  FSCH1 (ORG)

Schd2  =  ->FSCH2(ORG)

notes

Schedule controller for the

object Abcd (of INC or ING type)

of the LN "Yaaa1"

FSCH2

tags

EvTrg  =  0  (FALSE)

Schd In tv =  1  800  000  (ms)

SchdReuse  =  0  (FALSE)

StrTm0.setCal .h r =  7

StrTm0.setCal .mn  =  30

StrTm0.setCal .occPer =  'Day'

StrTm0.setCal .occType  =  'T ime'

Val ING1  =  4

Val ING2  =  5

notes

Schedule_2 host

Yaaa1

tags

Abcd  =  Schedu l abl e  en ti ty (INC or ING)

Client1

notes

Schedule_1

enablor

Client2

notes

Schedule_2

enablor

SchdSt

« fl ow»
Val INS

«fl ow»

Val INS

«fl ow»

Val INS

«fl ow»

SchdSt

« fl ow»

EnaReq EnaReq

ActSchdRef

« fl ow»
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NOTE  For some  d rawing  constrain ts ,  the  t ime  scale  on  th i s  d rawing  i s  coun ted  i n  quarters  of hou r,  s tarti ng  at  6 : 00  
– equ i valen t  to  0  on  the  t ime  axi s ,  thus  6 : 45  equals  3 ,  7 : 00  equal s  4 ,  7 : 1 5  equal s  5,  and  so  on .  

Figure E.2  – Timel ines  associated  to  the  example  

___________ 
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