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FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  nati onal  e l ectrotechn i cal  comm i ttees  ( I EC  Nati onal  Comm i ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi 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  o ther  acti vi t i es ,  I EC  publ i shes  I n ternat i onal  Standards ,  Techn i cal  Speci fi cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nati onal  Commi ttee  i n terested  
i n  the  subject  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y  
wi th  the  I n ternat i onal  Organ i zati on  fo r Standard i zat i on  ( I SO)  i n  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 reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternati onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for  i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Comm i ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  used  or  for  any 
m i s i n terpretati on  by  any end  u ser.  

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

5)  I EC  i tse l f  does  no t  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty  
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by i ndependen t  certi f i cat i on  bod i es .  

6)  Al l  u sers  shou ld  ensu re  that  they have  the  l ates t  ed i t i on  o f  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,  servan ts  or  agen ts  i n cl u d i ng  i nd 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  
o ther damage  o f  any natu re  whatsoever,  whether d i rect  or  i n d i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f ,  o r  re l i ance  upon ,  th i s  I EC  Publ i cati on  or  any o ther 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 cati on .  Use  o f  the  referenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

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

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

I EC  TR  61 850-90-3,  wh ich  i s  a  techn ical  report,  has  been  prepared  by I EC  techn ical  
commi ttee  57:  Power systems  management  and  associated  i n formation  exchange.  
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The  text  o f  th is  techn ical  report  i s  based  on  the  fo l lowing  documents:  

Enqu i ry  d raft  Report  on  vo ti ng  

57/1 522/DTR 57/1 654/RVC 

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

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

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

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

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ i cation  may be  i ssued  at  a  l ater  date.  

 

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

The  CMD  (Cond i ti on  Mon i toring  D iagnosis)  wh ich  d iagnoses  power g ri d  heal th  status  has  
been  one  of  the  major i ssues  to  improve  the  re l i abi l i ty  o f  the  power system  by preven ti ng  a  
poten tial  fai l u re  i n  advance.  S i nce  too  many d i fferen t  i n formation  model l i ng ,  i n formation  
exchange,  and  configuration  techn iques  for  CMD  i n  various  forms  from  many vendors  are  
cu rren tly  used ,  they need  to  be  standard ized  wi th in  the  IEC.  

I EC  61 850  i s  i n tended  to  be  used  to  commun icate  wi th  the  cond i ti on  mon i toring  equ ipment.  A 
seamless  commun ication  wi th  the  sensor network i s  al so  desi rable.  
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COMMUNICATION NETWORKS AND  
SYSTEMS FOR POWER UTILITY AUTOMATION –  

 
Part  90-3:  Using  IEC 61 850 for condi tion  moni toring   

d iagnosis  and  analysis  
 
 
 

1  Scope 

Since  the  ou tcome of  th is  work wi l l  affect  several  parts  of  I EC  61 850,  i n  a  f i rst  s tep,  th i s  
techn ical  report  has  been  prepared  to  address  the  topic  from  an  appl i cation  speci fi c  viewpoin t  
across  al l  affected  parts  of  I EC  61 850.  Th is  approach  i s  s im i lar  to  what  i s  done  as  an  example  
wi th  I EC  61 850-90-1  for the  commun ication  between  substations.  Once  th is  techn ical  report  
has  been  approved ,  the  affected  parts  of  the  standard  wi l l  be  amended  wi th  the  resu l ts  from  
the  report.  

The  major  part  o f  the  work wi l l  consist  i n  defi n i ng  new l og ical  nodes  that  con tain  the  
i n formation  for  cond i ti on  mon i tori ng .  I t  i s  importan t  that  the  existing  standards  are  analyzed  
wi th  regard  to  i n formation  that  i s  al ready avai lable  today.  The  i n formation  avai lable  i n  these  
l og ical  nodes  can  as  wel l  be  usefu l  for asset  management  systems.  

Another importan t  aspect  i s  a  homogenous  model l i ng  approach  that  i s  to  be  used  as  wel l  by 
other  domains  wi th  a  s im i lar  scope.  Therefore,  th i s  techn ical  report  wi l l  i nclude  a  chapter that  
describes  the  basic  model l i ng  approach  that  was  used .  

Th is  techn ical  report  wi l l  address  commun icati on  aspects  related  to  speci fi c  sensor networks  
that  are  widely  used  as  wel l  as  i n formation  exchange  towards  asset  management  systems  
where  the  IEEE  PC37.239  i s  appl i cable,  bu t  i t  i s  not  speci fi c  for  the  Cond i ti on  Based  
Mon i toring .  

Several  IEC  techn ical  commi ttees  cooperate  to  ach ieve  harmon ized  (un i fi ed)  models  for  CMD  
appl i cations.  Other  areas  of  I EC  work affected  by the  i n formation  con tained  i n  th i s  techn ical  
report  are:  Overhead  l i nes;  Power transformers;  Swi tchgear and  con tro lgear;  E lectrical  cables;  
I nstrument  transformers;  and  Wind  tu rbines.  

The  parameters  wh ich  are  i den ti fyi ng  th is  new namespace  are:  

•  Namespace  Version :  201 5  

•  Namespace  Revis ion :  A 

•  UML model  f i l e  wh ich  reflects  th is  namespace  ed i t ion :  wg1 0uml02v1 8a-wg1 8uml02v1 1 b-
wg1 7uml02v1 7c- jwg25uml02v04c.eap,  UML model  version  WG1 0UML02v1 8  

•  Namespace  release  date:  201 5-1 0-05  

•  Namespace  name:  “(Tr) IEC61 850-90-3:A”  

The  namespace  “(Tr) IEC61 850-90-3:A"  i s  considered  as  " transi t ional "  s i nce  the  models  are  
expected  to  be  i ncluded  i n  next  ed i ti ons  of  IEC  61 850-7-4xx I n ternational  Standards  ( IS) .  
Poten tial  extensions/mod i fi cations  may happen  i f/when  the  models  are  moved  to  the  
I n ternational  Standard  status.  On ly  the  new data objects  and  CDCs  wh ich  are  not  said  to  be  
i nheri ted  from  existi ng  LNs  wi l l  be  tagged  wi th  th i s  namespace  name.  The  others  shou ld  sti l l  
refer to  the  namespace  where  they are  primari l y  defi ned . "  

Clauses  1 3  th rough  1 5  and  thei r  subclauses  i nclud ing  XML enumerations  are  au tomatical l y  
generated  from  the  UML model .  
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2  Normative references 

The  fo l l owing  referenced  documents  are  i nd ispensable  for  the  appl i cation  of  th i s  document.  
For dated  references,  on ly  the  ed i ti on  ci ted  appl ies.  For undated  references,  the  latest  ed i ti on  
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  61 850-5:201 3,  Communication networks and systems for power utility automation – 
Part 5: Communication requirements for functions and devices models 3 

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

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

I EC  62271 -203:201 1 ,  High-voltage switchgear and controlgear – Part 203: Gas-insulated 
metal-enclosed switchgear for rated voltages above 52 kV 

3  Terms,  defin i tions,  abbreviations,  acronyms and  conventions 

3.1  Terms and  defin i t ions 

For the  pu rposes  of  th i s  document,  the  terms  and  defin i t ions  provided  i n  I EC  TS  61 850-2  and  
the  fo l l owing  apply.  

3.1 .1   
sensor 
device  that  measures  a  physical  quan ti ty  and  converts  i t  i n to  a  (d ig i tal )  s ignal  wh ich  can  be  
read  by an  observer or  by  an  i nstrument.  

3.1 .2   
expert  system 
computer  that  con tains  the  knowledge  and  analyti cal  ski l l s  of  one  or  more  human  experts,  
re lated  to  a  speci fi c  subject  

3.1 .3   
water tree 
phenomenon  that  cou ld  l ead  to  i nsu lation  degradation  or  breakdown  by penetrati on  of  water 
or fore ign  materials  i n to  cable  j acket   

3.1 .4   
l i ne  sensor un i t  
sensor un i t  composed  of  curren t,  temperatu re,  and  wind ,  etc.  to  supervise  the  overhead  l i ne   

3.1 .5   
cable  
a bund le  of  i nsu lated  wi res  th rough  wh ich  an  e lectric  cu rrent  can  be  passed .  Cable  types  are  
gas,  o i l ,  so l id  s tate,  etc.  

3.1 .6   
overhead  l ine 
wire  th rough  wh ich  an  e lectri c  cu rrent  can  be  passed  
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3.1 .7   
wire 
usual l y  p l iable  metal l i c  s trand  or  rod  made  i n  many leng ths  and  d iameters,  sometimes  clad  
and  often  e lectrical l y  i nsu lated ,  used  ch iefl y  to  conduct  e lectri ci ty.  

3.1 .8   
ERP 
Enterprise  Resource  P lann ing  
amalgamation  of  a  company's  i n formation  systems  designed  to  b ind  more  closely  a  variety  of  
company functi ons  i nclud ing  human  resources,  i nven tories  and  fi nancials  wh i l e  
s imu l taneously l i nking  the  company to  customers  and  vendors  

3.1 .9   
asset  management  
process  that  i nvolves  various  th ings  i n  the  company both  i n  the  form  of  asset  or human  
resources  who  work there;  a  col lecti ve  i nvestment whose  objecti ve  i s  to  provide  maximum  
resu l ts  at  m in imum  investment  or  l ow cost  

3.2  Abbreviations,  acronyms and  conventions 

The  fo l lowing  terms  are  used  to  bu i ld  concatenated  data object  names.  For  example,  ChNum  
i s  constructed  by us ing  two  terms  "Ch"  wh ich  stands  for "Channel "  and  "Num"  wh ich  stands  
for  "Number" .  Thus  the  concatenated  name represen ts  a  "channel  number" .  

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

Table  1  – Normative  abbreviations  for  data  object  names 

Term  Description  

A Cu rren t;  phase  A  (L1 )  

AC  AC,  al ternati ng  cu rren t  

AWatt  Wattmetri c  componen t  o f  cu rren t  

Abr Abrasi on  

Abs  Absol u te  

Absb  Absorbi ng  

Acc  Accu racy;  accel erati on  

Accm  Accumu lated  

Ack Acknowledgemen t,  acknowledge  

Acs  Access  

Act  Acti on ,  acti vi ty,  acti ve,  act i vate  

Actr  Actuator  

Acu  Acousti c  

Ad j  Ad j ustmen t  

Adp  Adapter,  adaptati on  

Aff  Affected  

Age  Agei ng  

Ah r Ampere  hou rs  

Ai r  Ai r  

Al g  Al gori thm  

Alm  Al arm  

Al s  Al arm  set  

Al t  Al t i tude  

http://www.investorwords.com/1711/Enterprise_Resource_Planning.html
http://www.investorwords.com/189/amalgamation.html
http://www.businessdictionary.com/definition/information-system.html
http://www.businessdictionary.com/definition/bind.html
http://www.investorwords.com/992/company.html
http://www.businessdictionary.com/definition/function.html
http://www.businessdictionary.com/definition/human-resource.html
http://www.investorwords.com/2589/inventory.html
http://www.investorwords.com/5572/financial.html
http://www.investorwords.com/5877/customer.html
http://www.investorwords.com/5234/vendor.html
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Term  Description  

Amnt  Amount  

Amp  Ampere,  cu rren t  DC  or  non -phase-rel ated  AC  

An  Analogue  

Anc Anci l l ary  

Ane  Anemometer 

Ang  Ang le  

Ap  Access  po i n t  

Apc Analogue  po i n t  con tro l  

App  Apparen t  

Ar  Amperes  reacti ve  ( reacti ve  cu rren t)  

Arc  Arc  

Area Area 

Arr  Array  

At  At  

Asyn  Asynch ronous  

Au th  Au thori sati on  

Au to  Au tomati c  

Aux  Auxi l i ary  

Av Average  

Avl  Avai l abi l i ty  

Ax  Axi al  

Az i  Az imu th  

B  Bush i ng ;  phase  B  (L2)  

BG  Before  Gai n  

Bac B i nary-con tro l l ed  anal ogue  val ue  

Bar Barri er  

Base  Base  

Bat  Battery  

Bck Backup  

Bec Beacon  

Beh  Behaviou r 

Ber B i t  e rror  rate  

B i as  B i as  

B l  B l ade  

B l b  Bu l b  

B l k B l ock,  b l ocked  

B l ow B l owby 

Bnd  Band ,  bandwid th  

Bo i l  Bo i l er  

Bot  Bottom  

Brcb  Bu ffered  report  con tro l  b l ock 

Brg  Beari ng  

Brk Brake  

Bsc  B i nary s tatus  con tro l  
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Term  Description  

Bst  Boost  

B t  Heartbeat  

Bub  Bubbl i ng  

Bus  Bus  

Byp  Bypass  

C  Carbon ;  phase  C  (L3)  

C2H2  Acetyl ene  

C2H4  E thyl ene  

C2H6  E thane  

CB  C i rcu i t  breaker 

CE  Cool i n g  equ i pmen t  (see  al so  C l )  

CG  Core  g round  

CH4  Methane  

CHP  Combined  heat  and  power 

CO Carbon  monoxide  

CO2  Carbon  d i oxi de  

Cab  Cable  

Cal  Cal ori e ,  cal ori c  

Cam  Cam,  e . g .  rotati ng  non -ci rcu l ar  d i sk 

Cap  Capabi l i ty,  capaci ty  

Capac Capaci tance  

Car  Carri er  

Cbr  Cal i brati on  

Ccw Coun ter  c l ockwi se  

Ccy  Cu rrency 

Cds  Condensati on  

Cei l  Ce i l i ng  

Cel  Ce l l  

C f  Crest  factor  

Cff  Coeffi ci en t  

Cfg  Con fi gu rati on  

Cg  Combusted  Gas  

Ch  Channel  

Cha Charger 

Chg  Change  

Chk Check 

Ch r  Characteri s t i c  

C i rc  C i rcu l at i ng ,  c i rcu i t  

C l  Coo l i n g ,  coo l an t,  cool i ng  system  (see  al so  CE)  

C l c  Cal cu l ate ,  cal cu l ated  

C loud  C l oud  

C l r  C l ear 

C l s  C l ose,  cl osed  

Cm  Cen timetres  
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Term  Description  

Cmbu  Combusti b l e ,  combusti on  

Cmd  Command  

Cmpl  Completed ,  complet i on ,  complete  

Cmu t  Commute,  commu tator  

Cndct  Conducti vi ty  

Cn t  Coun ter  

Cn tt  Con tractual  

Cnv Converter  

Co l  Co i l  

Comm  Commun icati on  

Comp Compensati on  

Con fRev Con fi gu rati on  revi s i on  (con fRev from  IEC  61 850-7-2)  

Conn  Connected ,  connecti ons  

Cons  Constan t  (general )  

Cor  Correcti on  

Core  Core  

Cost  Cost  

Crank Crank 

Crd  Coord i nati on  

Cri t  Cri t i cal  

Crl  Corre l ati on  

Crp  Creepi ng ,  s l ow movemen t  

Crv Cu rve  

Csmp Consumpti on ,  consumed  

Ctl  Con tro l  

C tr  Cen ter  

Cum  Cumu lati ve  

Cu r  Cu rren t  

Cu t  Cu t,  cu t-ou t,  cu t- i n  

Cvr Cover,  cover l evel  

Cw Cl ockwise  

Cwb  Crowbar 

Cyc  Cycl e  

D  Deri vate  

DC  DC,  d i rect  cu rren t  

DER D i stri bu ted  energy resou rce  

DExt  De-exci tat i on  

DPCSO Double  po i n t  con tro l l ab le  s tatus  ou tpu t  

DQ0  D i rect,  quadratu re ,  and  zero  axi s  quan ti t i es  

DS  Devi ce  s tate  

DT Dayl i gh t  savi ng  t ime  

Dam  Dam  

Damp Damping  

Date  Date,  date  and  t ime  o f  act i on  
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Term  Description  

Day Day 

Db  Deadband  

Dcl  DC- l i nk 

Dct  D i rect  

De  De  (prefi x)  

Dea Dead  

Dec  Decrease  

Deg  Deg ree  

Dehum  De-hum id i f i er  

De l  De l ta  

Den  Densi ty  

Dep  Dependen t  

Det  Detected  

Detun  Detun i ng  

Dev Devi ce  

Dew Dew 

D ff  D i ffu se  

D fl  Def l ector  (used  i n  Pel ton  tu rbi nes)  

D ia  D i aph ragm  

D iag  D i agnosti cs  

D i f  D i fferen ti al ,  d i fference  

D i g  D i g i tal  

D i p  D i p  

D i r  D i recti on  

D i s  D i stance  

D i st  D i stri bu ti on  

D i th  D i ther 

D l  De l ay 

D l t  De l ete  

D l v  De l i very  

Dmd  Demand  

Dn  Down ,  downstream  

Dpc Double  po i n t  con tro l  

Dpt  Departu re  

Drag  Drag  hand  

Dropou t  Dropou t  

Drp  Droop  

Drt  Derate  

Drtb  Draft  tube  

Drv Dri ve  

Dsc  D i screpancy 

Dsch  D i scharge  

Dscon  D i sconnected  

Dsp  D i splacemen t  
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Term  Description  

Dtc  Detecti on  

Du r  Du rat ion  

Dust  Dust  

Dv Devi ati on  

Dyn  Dynam ic  

Dw Del ta  Omega 

ECP  E l ectri cal  connecti on  po i n t  

EE  External  equ i pmen t  

EF  Earth  fau l t  

EFN  Earth - fau l t  n eu tri l i zer  (Petersen  co i l )  

EV E l ectri cal  Veh i cl e  

EVSE  EV Suppl y Equ ipmen t  

Echo  Echo  

E fc  E ffi ci ency 

E l  E l evati on  

E l a  E l asti c i ty  

Em  Em iss i on  

Emg  Emergency 

En  Energy 

Ena Enabl ed ,  enable ,  al l ow operati on  

Enc Enumerated  con tro l  

Encl  Encl osu re  

End  End  

Eng  Eng i ne  

Env Envi ronmen t  

Eq  Equal i zat i on ,  equal ,  equ i val en t  

E rr  E rror  

Est  Est imated  

Ev Eval uat ion  

Evn  Even  

Evt  Even t  

Ex  External  

ExIm  Export/import  

Exc  Exceeded  

Excl  Excl u s i on  

Exp  Expi red  

Exps  Expansi on  

Expt  Export  

Ext  Exci tati on  

F  Fl oat  

FA Fau l t  arc  

FPM  Fue l  process i ng  modu l e  

Fa  "Fi re  al l "  sequence  ( to  thyri s tors)  

Fact  Factor  
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Term  Description  

Fai l  Fai l u re  

Fan  Fan  

Fbc  Fi e l d  breaker con fi gu rati on  

Fer  Frame  error  rate  

F i l  F i l ter,  f i l t rat i on  system  

Fi re  Fi re  

F i sh  Fi sh  

F i x  Fi xed  

F l d  Fi e l d  

F l l  Fal l  

F lm  Fl ame  

Fl ood  Fl ood  

F l sh  Fl ash ,  f l ash i ng  

F l t  Fau l t  

F l u sh  Fl ush  

F lw Fl ow,  f l owing  

Fo l  Fo l l ower,  fo l l owi ng  

Forc  Forced  

Fu  Fuse  

Fuel  Fue l  

Fu l l  Fu l l  

Fwd  Forward  

Gai n  Gai n  

Gas  Gas  

Gbx  Gearbox  

Gdv Gu i de  vane  

Gen  General  

Gn  Generator 

Gnd  Ground  

GoCBRef  GOOSE  con tro l  b l ock reference  

Gocb  GOOSE  con tro l  b l ock 

G r  Group  

Gra  Grad i en t  

G rd  Guard  

G ri  G ri d  

G ross  Gross  

Gs  Grease  

G te  Gate  

Gust  Gust  

H  Harmon i cs  (phase-rel ated )  

H2  Hydrogen  

H2O Water (chem ical  aspect:  l i qu i d ,  s team,  e tc. )  

HP  Hot  po i n t  

HPh  Harmon ics  phase  
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Term  Description  

Ha Harmon i cs  (non -phase-re l ated  AC)  

Hd  Head  

Hdr  Hydro l og i cal ,  hydro ,  water  

Heal th  Heal th  

Heat  Heater,  h eati ng ,  h eat  (see  al so  H t)  

H i  H i gh ,  h i ghest  

H l f  Hal f  

Ho l d  Ho l d  

Hor  Hori zon tal  

Horn  Horn  

H t  Heat i ng ,  heati ng  system  (see  al so  Heat)  

H tex  Heat-exchanger 

Hub  Hub  

Hum  Hum id i ty  

H y Hydrau l i c,  h yd rau l i c  system  

Hyd  Hydro l og i cal ,  hydro ,  water  

H ys  Hysteres i s  

H z  Frequency 

Hz1  Frequency at  s i de  1  

H z2  Frequency at  s i de  2  

I  I n teg ral ,  i n teg rat i on  

I SCSO I n teger s tatus  con tro l l abl e  s tatu s  ou tpu t  

I a  I n formati on  avai l abl e  

I afm  I n formati on  avai l abl e  force  majeu re  

I ano  I n formati on  avai l abl e  non -operati ve  

I anofo  I n formati on  avai l abl e  non -operati ve  forced  ou tage  

I anopca I n formati on  avai l abl e  non -operati ve  p l anned  correcti ve  act i on  

I anos  I n formati on  avai l abl e  non -operati ve  suspended  

I anosm  I n formati on  avai l abl e  non -operati ve  schedu l ed  mai n tenance  

I ao  I n formati on  avai l abl e  operati ve  

I aog  I n formati on  avai l abl e  operati ve  generati ng  

I aog fp  I n formati on  avai l abl e  operati ve  generati ng  wi th  fu l l  performance  

I aogpp  I n formati on  avai l abl e  operati ve  generati ng  wi th  parti al  performance  

I aong  I n formati on  avai l abl e  operati ve  non -generati ng  

I aongel  I n formati on  avai l abl e  operati ve  non -generati ng  ou t  o f  e l ectri cal  speci fi cat i on  

I aongen  I n formati on  avai l abl e  operati ve  non -generati ng  ou t  o f  envi ronmen t  speci fi cat i on  

I aong rs  I n formati on  avai l abl e  operati ve  non -generati ng  requested  shu tdown  

I aong ts  I n formati on  avai l abl e  operati ve  non -generati ng  techn i cal  standby 

I ce  I ce  

I d  I den ti ty,  i den ti f i er  

I mb  Imbalance  

Imp  Impedance  non -phase-rel ated  AC  

Impact  Impact  

Impt  Import  
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I n  I npu t  

I na I nact i vi ty  

I nc  I n teger con tro l  

I ncl  I ncl i nati on  

I ncr I ncremen t,  i n crease  

I nd  I nd i cat i on  

I ndp  I ndependen t  

I ner  I nerti a  

I nh  I nh i b i t  

I n l  I n l i ne  

I n l et  I n l et  

I nn  I nner 

I n s  I n su l at i on  

I nsol  I n sol at i on  

I nst  I n s tan taneous  

I n t  I n teger 

I n tn  I n ternal  

I n tr  I n terrupt,  i n terrupti on  

I n tv  I n terval  

I nv  I nverter,  i nverted ,  i nverse  

I sc  I n teger s tatus  con tro l  

I s l d  I s l anded  

I so  I so l ati on  

I u  I n formati on  unavai labl e  

I x  I ndex 

Jmp  Jump 

J n t  J o i n t  

K  Constan t  ( regu lat i on )  

K0Fact  Zero-sequence  ( res i dual )  compensati on  factor  

KFact  K  factor  (harmon i cs)  

Kck Ki cker 

Key Key,  phys i cal  con tro l  devi ce  

L  Lower (acti on )  

LDC  Li ne  d rop  compensat i on  

LDCR  Li ne  d rop  compensat i on  res i s tance  

LDCX Li ne  d rop  compensati on  reactance  

LDCZ Li ne  d rop  compensat i on  impedance  

LED  Li gh t-em i tt i ng  d i ode  

LTC  Load  tap  changer  

Last  Last  

Ld  Lead  

Len  Leng th  

Let  Let- th ru  

Lev Level  
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Lft  Li ft i ng ,  l i f t  

Lg  Lag  

Li fe  Li fet ime  

Lim  Lim i t  

L i n  Li ne  

Li v  Li ve  

Lkd  Locked  

Lkg  Leakage  

Ll  Last  l ong  ( i n terval )  

Lo  Low (state  or  val ue)  

Loc  Local  

Locb  Log  con tro l  b l ock 

Lod  Load ,  l oad i ng  

Log  Log  

Lok (u se  Lkd  i ns tead )  Locked  

Loop  Loop  

Los  Loss  

Ls  Last  short  ( i n terval )  

Ls t  Li s t  

Lu  Lubri cati on  

Lub  Lubri cati on  

Lum  Lum inosi ty  

M  M i nu tes  

Made  Made  

Mag  Magneti c,  magn i tude  

Mai n t  Mai n tenance  

Man  Manual  

Mat  Materi al  

Max  Maximum  

Mbr Membrane  

Md  Motor  d ri ve  

Mdu l  Modu le  

Mech  Mechan i cal  

Med ia  Med ia  

Mem  Memory 

M i n  M i n imum  

M l t  Mu l t i pl e  

Mns  Mai ns  

Mod  Mode  

Mot  Motor 

M rk Market  

M rg  Marg i n  

Mst  Mo i s tu re  

Msvcb  Mu l t i cast  sampled  val ues  con tro l  b l ock 
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Mth  Method  

Mu l t  Mu l t i pl i er  

Mvm  Movemen t,  movi ng  

Mx  Maximum  

N2  N i trogen  

NOx  N i trogen  oxi de  

NQS  Average  part i al  d i scharge  cu rren t  

Nam  Name  

Name  Name  ( reserved  for  use  i n  data  obj ects  EEName  and  LNName  on l y)  

Nd l  Need le  (used  i n  Pel ton  tu rbi nes)  

NdsCom  Needs  commiss i on i ng  

Neu t  Neu tral  

N g  Negati ve  

Nhd  Net  head  

N i g h t  N i gh t  

No  No,  not  

Nom  Nom inal ,  n ormal i s i ng  

Num  Number 

Nxt  Next  

O2  Oxygen  

O3  Ozon ,  t ri oxygen  

Obl  Obl i gati on  

Oc  Open  ci rcu i t  

Odd  Odd  

Of  Off l i ne  

Off  Off,  devi ce  d i sengaged ,  not  ru nn i ng  

Ofs  Offset  

Oi l  Oi l  

On  On ,  devi ce  appl i ed ,  ru nn i ng  

Oo  Ou t  o f  

Op  Operate,  operat i ng ,  operati on  

Operate  Operate  order to  any devi ce  

Opn  Open ,  opened  

Ou t  Ou tpu t  

Ov  Over,  overri de ,  overf l ow 

Ovl  Overl oad  

Ox  Oxi dan t  

P  Proporti onal  

PF  Power factor  

PH  Aci d i ty,  val ue  of  pH  

PNV Phase- to-neu tral  vo l tage  

POW Poi n t  on  wave  swi tch i ng  

PP  Phase  to  phase  

PPV Phase  to  phase  vo l tage  
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PT1  Low-pass  exponen ti al  t ime  rate  f i l ter  

Pa Parti al  

Pai r  Pai r,  pai red  

Pap  Paper 

Par Paral l e l  

Pas  Passi ve  

Pcb  Power qual i ty  qual i f i er  b i n  

Pct  Percen t,  percen tage  

Pdm  Power qual i ty  demodu lati on  

Pe  E l ectri c  Power 

Per Peri od i c,  peri od  

Ph  Phase  to  reference  

Phs  Phase  

Phy Phys i cal  

P i  I n s tan taneous  real  power  

P i n  P i n  

P i pe  P i pe  

Pk Peak 

P l  P l an t  

P l g  P l ug  

P l s  Pu l se  

P l t  P l ate;  l ong - term  f l i cker  severi ty  

Pmp  Pump 

Po  Po lar  

Po l  Po l ari z i ng  

Po l ytr  Po l ytroph i c  

Pos  Posi t i on  

Pot  Poten ti ometer 

Prc  Pri ce,  pri ci ng  

Pre  Pre-  

Prec  Precond i t i on ,  i n i t i al  s tatus  

Pres  Pressu re  

Prg  Prog ress,  i n  prog ress  

Prm  Perm i ssi ve  

Prs  Presence  

Pro  Pro tecti on  

Proc  Process  

Proxy  Proxy 

Prt  Parts ,  part  

Ps  Posi t i ve  

Psk Penstock 

Pss  PSS,  power system  stabi l i ser  funct i on  

Pst  Post,  short- term  f l i cker  severi ty  

P t  Po i n t  
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Pth  P i tch  

Pwr Power 

Qty  Quan t i ty  

Qu  Queue  

Qud  Quad  

R  Rai se,  i ncrease  

Rad  Rad iat i on  

Ral  Rai l  

Ramp Ramp 

Rat  Rat i o  

Rb  Runner  bl ade  

Rcd  Record ,  record i ng  

Rch  Reach  

Rcl  Reclaim  

Rct  Reacti on  

Rdy  Ready 

Re  Retry  

React  Reactance,  reacti ve  

Rec  Recl ose  

Rec1  Recl ose  after  s i n g l e  phase  fau l t  

Rec1 3  Recl ose  after  evol vi ng  fau l t  

Rec3  Recl ose  after  th ree  phase  fau l t  

Recha Recharge ,  recharg i ng  

Rect  Recti f i er 

Red  Redundan t;  (deprecated  mean ing )  reducti on  

Ref  Reference  

Reg  Regu lati on  

Rel  Re l ease  

Req  Requested  

Res  Resi dual  

Reso  Resonance  

Rf  Refreshmen t  

R i d th  R i de- th rough  

R i s  Resi stance  

R l  Re l at i on ,  re l ati ve  

Rm  Mu tual  res i stance  

Rmp Ramping ,  ramp 

Rms  Root  mean  square  

Rn  Rai n  

Rnbk Runback 

Rng  Range  

Rod  Rod  

Root  Root  

Rot  Rotati on ,  ro tor 
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Rpt  Repeat,  repeti t i on  

Rs  Reset,  resettabl e  

Rs l  Resu l t  

Rst  Restrai n t ,  restri cti on  

Rsv Reserve  

Rte  Rate  

Rtg  Rat i ng  

Run  Run  

Rv Reverse  

Rvrt  Revert  

Rwy Runaway,  e . g .  i n  runaway speed  

Rx Recei ve,  rece i ved  

S1 0  Coeffi ci en t  S1 . 0  

S1 2  Coeffi ci en t  S1 . 2  

SM  Servo,  servo-motor 

SNL Speed-no- l oad ,  connected  bu t  not  g enerati ng  

SOx Su l phu r oxi de  

SPCSO S i ng l e  po i n t  con tro l l abl e  s tatus  ou tpu t  

SPl  S i ng l e  po l e/phase  

ST Standard  t ime  

Saf  Safety  

Sag  Sag  

Sar Su rge  arrestor  

Sat  Satu rati on  

Sc  Short  c i rcu i t  

Scal e  Scal e  

Schd  Schedu le  

Sco  Suppl y  change  over 

Sec Secu ri ty  

Se l  Se l ect  

Se l f  Se l f  

Seq  Sequence  

Ser Seri es ,  seri al  

Set  Setti n g  

Sq  Square  

Sgcb  Sett i ng  g roup  con tro l  b l ock 

Sh  Shun t  

Shar Shared  

Sh ft  Shaft  

S i g  S i gnal  

S i gn  S i gn  

S im  S imu lat i on ,  s imu lated  

S l d  So l i d i ty  

S l n t  Sal i n i ty,  sal i ne  con ten t  
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Slp  S l eep;  s l i p  

Smok Smoke  

Smp Sampl i ng  

Snd  Sound  pressu re  

Snpt  Snapshot  

Sn r S i gnal  to  n o i se  rat i o  

Snw Snow 

Soc State  o f  charge  

Sof  Swi tch  on  to  fau l t  

Spc S i ng l e  po i n t  con tro l  

Spcf  Speci fi c  

Spd  Speed  

Spec  Spectra 

Spi r  Spi ral  

Spt  Setpo i n t  

Src  Sou rce  

Srfc  Su rface  

St  S tatus ,  s tate  

Sta Stati on ,  functi on  at  p l an t  l evel  

S tab  Stabi l i zer  

S tat  S tat i s t i cs  

S tc  S tack 

Std  S tandard  

Stdby Standby 

Step  Step  

Stk S troke  

St l  S t i l l ,  n ot  movi ng  

Stnd  Stand ,  s tand i ng  

Sto  Storage,  e . g .  acti vi ty  o f  s tori ng  data  

Stop  Stop  

Storm  Storm  

Stow Stow 

Str S tart  

S trg  S tri ng  

S tt  S tator 

S tuck Stuck,  cannot  move  

Sub  Sub  

Sum  Sum  

Sup  Suppl y  

Sv Sampled  val ue  

SvCBRef  SV con tro l  b l ock reference  

Svc  Service  

Sw Swi tch ,  swi tched  

Swg  Swi ng  
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Swl  Power qual i ty  even t  swel l  

Syn  Synch ron i sati on ,  synch ronous,  synch ron i sm ,  synch rocheck 

Sys  System  

TP  Th ree  po l e/phase  

Ta  Armatu re  t ime  constan t  

Tag  Tag  (mai n tenance  work i n  prog ress)  

Tan  Tangen t  

Tap  Tap  

Task Task 

Td  Transformer  derat i ng  

Td0p  Td0 '  

Td0s  Td0 ' '  

Tdd  Total  demand  d i stort i on  

Td f  Transformer  derati ng  factor  

Tdp  Td '  

Tds  Td ' '  

Tech  Technol ogy 

Term  Term i nati on  

Test  Test  

Tg t  Target  

Thd  Total  harmon i c  d i s tort i on  

Thm  Thermal  

Ti  Te l ephone  i n f l uence  

Ti l t  Ti l t  

Tm  Time  

Tm1  Time  constan t  1  

Tm2  Time  constan t  2  

Tm3  Time  constan t  3  

Tmh  Time  i n  h  

Tmm  Time  i n  m i n  

Tmms  Time  i n  ms  

Tmp  Temperatu re  ( °C)  

Tms  Time  i n  s  

Tnk Tank 

Tns  Tensi on  (s tress)  

Torq  Torque  

Tot  Total  

Tow Tower  

Tp  Test  Poi n t  

Tpc  Te l eprotect i on  

Tq0p  Tq0 '  

Tq0s  Tq0 ' '  

Tqp  Tq '  

Tqs  Tq ' '  
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Tr Tri p  (e l ectri cal  protecti on  fu ncti on )  

Trb  Tu rbi ne  

Trf  Transformer 

Trg  Tri gger 

Tri p  Tri p  (non -e lectri cal  fu ncti on )  

Trk Track,  tracki ng  

Trs  Transi en t  

Ts  Total  s i g ned  

Tu  Total  u ns i gned  

Tun  Tun i ng  

Tu r  Tu rbi ne  

Tx  Transm i t ,  t ransm i tted  

Typ  Type  

Ups  Un i n terrupti bl e  power suppl y  

Uh f  U l tra-h i gh -frequency 

Un  Un - ;  u nder 

Unav Unavai l abl e  

Unb  Unbalanced  

Un l d  Un l oad  

Un t  Un i t,  producti on  u n i t  

Up  Up,  upstream  

Ups  Un i n terrupti bl e  Power Suppl y  

U rcb  Unbu ffered  report  con tro l  b l ock 

Use  Use  

Used  Used  

Usvcb  Un i cast  sampled  val ues  con tro l  b l ock 

U t i l  U t i l i ty  

V  Vo l tage  

V1  Vo l tage  at  s i de  1  

V2  Vo l tage  at  s i de  2  

VA Apparen t  power  (vo l t  amperes)  

VAh  Apparen t  energy  

VAr Reacti ve  power (vo l t  amperes  reacti ve)  

VArh  Reacti ve  energy  

Va Variat i on  

Vac Vacuum  

Val  Val ue  

Vbr Vi brati on  

Ver Verti cal  

Vi o l  Vi o l ati on  

Vi s  Vi s i b i l i ty  

Vi sc  Vi scosi ty  

Vlm  Vo l ume  

Vl v  Valve  
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Vol  Vo l tage  DC  or  n on -phase-rel ated  AC  

Vo lAmpr Non -phase-rel ated  AC  reacti ve  power 

W Acti ve  power 

W200  Watts  peak at  200  W/m2  

Wac Watchdog  

Wash  Washou t  

Watt  Acti ve  power non -phase-re lated  AC  

Wav Wave,  waveform  

Wd  Wind  

Week Week 

Wei  Weak end  i n feed  

Wet  Wet  

Wg t  Weigh t  

Wh  Watt  hou rs  

Wi d  Wi d th  

Wi n  Wi ndow 

Wnd  Wind i ng  

Wkup Wake  up  

Wld  Weld i ng  

Wrm  Warm  

Wrn  Warn i ng  

Wrs  Warn i ng  set  

Wtr Water (phys i cal  aspect:  ri ver,  coo l i ng ,  e tc. )  

Wup  Windup  

X  Reactance  ( imag i nary part  o f  impedance)  

X0  Zero  sequence  reactance  

X1  Posi t i ve  sequence  reactance  

X2  Negati ve  sequence  reactance  X2  

Xd  Synch ronous  reactance  Xd  

Xd i r  X-d i recti on  

Xdp  Transi en t  synch ronous  reactance  Xd '  

Xds  Subtransien t  reactance  Xd ' '  

Xm  Mu tual  reactance  

Xq  Synch ronous  reactance  Xq  

Xqp  Transi en t  synch ronous  reactance  Xq '  

Xqs  Subtransien t  reactance  Xq ' '  

Xsec  Cross-secti on  

Yd i r  Y-d i recti on  

Yw Yaw 

Z  Impedance  

Zer  Zero  

Zero  (u se  'Zer'  i ns tead )  Zero  

Zm  Mu tual  impedance  

Zn  Zone  
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Zro  Zero  sequence  

km  Ki l ometre  

ppm  Parts  per  m i l l i on  

 

4 Use cases  

The  IEC  61 850  based  CMD model l i ng  concept  i s  shown  i n  Figu re  1 ,  i n  wh ich  the  model l i ng  i s  
done  h ierarch ical l y  from  the  bottom,  the  sensor device  l evel  to  the  upper l evel ,  the  
management  decis ion  l evel .  Any use  case  i n  CMD  shares  the  same  design ing  concept  wh ich  
starts  from  cond i ti on  mon i tori ng  th rough  sensors  to  detect  i n i t i al  alarm  (warn ing )  poin ts  at  the  
sensor l evel .  I n  some  cases,  the  CMD  eng ine  needs  to  process  those  sensed  data stati sti cal l y  
to  decide  another alarm  (warn ing )  poin t.  The  processing  may i nvolve  another level  o f  data 
crunch ing .  I n  add i t ion ,  the  structu red  CMD  in formation  shal l  be  provided  for  the  asset  
management  i n  RCC and/or NCC.  

 

Figure  1  – CMD Model l ing  Concept  

5  GIS (Gas Insu lated  Swi tchgear)  

5.1  Summary 

Th is  clause  describes  d i fferen t  use  cases  for  cond i t ion  mon i tori ng  of  gas  i nsu lated  swi tchgear  
(G IS) .  

A cond i ti on  mon i toring  system  for  G IS  acqu i res  cond i ti on  data from  sensors  that  are  i nstal led  
at  the  d i fferen t  G IS  componen ts.  Typical l y  the  fo l lowing  G IS  componen ts  are  of  i n terest:   

•  The  ci rcu i t  breaker i nclud ing  main  con tacts  

•  The  operati ng  mechan ism  of  the  ci rcu i t  breaker  

•  Al l  SF6  gas  compartments  

IEC  

Diagnosi s  /   
Anal ys i s ,  
Mai n tenance,  and  
Schedu l e  

Fau l t/Even t  Cause  Anal ys i s  and  D iagnosi s ,  Mai n tenance  
Schedu l e ,  System  Con fi gu rati on  h i story  

Supervi s i ng  
and  
Stati s ti cal  
process i ng  

Supervi s i ng  th rough  Processed  Data  and  H i s tori cal  Data  

Data  Acqu i s i t i on  
and  
Man ipu lati on  

Data  Measu ri ng ,  Acqu i s i t i on  and  Man i pu l at i on  

Phys i cal  Sensor  Devi ce  Devi ce  Sensi ng  
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•  Other  HV swi tches  of  the  G IS  as  d isconnector  or  earth  swi tches  

The  use  cases  described  i n  th is  document are  d ivi ded  i n   

•  Gas  compartments  

•  C i rcu i t  Breakers  and  Swi tches   

•  Operating  Mechan ism   

Due  to  d i fferen t  technolog ies  of  G IS  componen ts  the  type  and  amoun t  of  mon i toring  data can  
vary.  Today especial l y  for  operating  mechan isms  several  varian ts  exist  on  the  markets.  Below 
are  g iven  some  examples  of  possible  technolog ies  for  speci fi c  components:  

•  Energy storing  principle   

– Mechan ical  (spring )  

– Hydrau l i c  (gas  med ia)  

– E lectrical  (capaci tors)  

•  L i nkage  between  energy storage  and  pi ston  

– Mechan ical  

– Hydrau l i c  

I n  I EC  61 850-7-4:201 0  the  Log ical  Nodes  SSWI ,  SCBR,  SOPM  and  SIMG  are  presen ted  for 
G IS  mon i tori ng .  These  Log ical  Nodes  cover al l  the  possible  data for  d i fferen t  technolog ies.  
Nevertheless  some  new LNs  are  necessary to  cover the  sensor.  

5.2  G IS  overview 

A G IS  consists  of  several  components  as  ci rcu i t  breakers,  d i sconnector  swi tches,  earth ing  
swi tches  and  i nstrument  transformers.  Al l  h igh  vo l tage  parts  are  encapsu lated  i n  separate  
compartments  that  con tain  the  i nsu lati ng  med ium.  Typical l y  th i s  i nsu lati ng  med ium  i s  SF6  or 
gas  m ixtu re.  

The  i nsu lati on  management i s  importan t  and ,  usual l y  two  th resholds  are  used  per 
compartment  for  con tro l  i ssues.  I n  few cases  i n  one  phase  encapsu lated  G IS  a  pipe  can  l i nk 
the  th ree  compartments  and  on ly one  sensor i s  used .  I n  th i s  case  th i s  use  of  th is  
pri nciple  preven ts  the  use  of  smart  algori thms  to  detect  l eakage  at  the  earl y stage  or to  detect  
an  i n ternal  fau l t  based  on  the  pressure  study as  there  i s  on ly  one  sensor.  

The  G IS  i n terfaces  to  a  con trol  system  that  i ncludes  securi ty  functions  as  blocking  and  
i n terlocking  based  on  the  i nsu lation  th reshold .  To  contro l  the  G IS  one  or  more  operator HMIs  
(human  mach ine  i n terface)  are  accessible  at  d i fferen t  con trol  l evels  (e . g .  l ocal ,  s tation  level  
th rough  network con trol ) .  

I n  most  cases  a  G IS  Mon i toring  system  i s  i nstal led  i n  paral l e l  to  the  con tro l  system.  However 
i t  i s  al so  possible  that  the  mon i toring  system  i s  i ncluded  e . g .  i n  a  bay con tro l  device.  I n  case  
of  con tro l  real  t ime  has  to  be  used  for  the  th reshold  (around  one  second  i s  su ffi cien t) .  

The  mon i tori ng  system  gets  s i gnals  from  the  G IS  th rough  sensors  and/or i nd ications  and  
con tro l  s i gnals.  The  resu l ts  of  the  mon i toring  system  can  be  sen t  to  the  operator HMI ,  a  
special  mon i toring  (or  main tenance)  HMI .  

The  mon i toring  system  can  also  help  users  to  respect  the  l ast  changes  brough t  i n  the  cu rren t  
revis ion  of  IEC  62271 -203:201 1 ,  wh ich  defines  that  “Hand l i ng  losses  du ri ng  i nstal lation ,  on -
s i te  tests  and  main tenance  shal l  be  recorded”.  Each  refi l l i ng  shal l  be  recorded  wi th  i nd ication  
of  add i ti onal  SF6  mass  fi l l ed  i n  the  compartment”.  F igu re  2  shows the  overview of  the  G IS  
CMD.  
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Wi th in  th is  document  i t  i s  assumed  that  the  mon i tori ng  system  i s  connected  to  an  I EC  61 850  
station  bus  to  present  the  resu l ts  to  main tenance  HMI  or  o ther consuming  systems.  

I n  add i t ion ,  the  connection  to  the  G IS  can  be  accompl i shed  us ing  an  IEC  61 850  process  bus.  

 
IEC 

Figure  2  – G IS CMD Overview 

5.3  G IS use case d iagrams 

5.3.1  Gas  compartments 

The  fo l l owing  use  cases  are  appl ied  to  al l  Gas  compartments  i nside  the  substation .  I n  
pri nciple  besides  SF6  other i nsu lating  med ia  can  be  used .  

The  goal  o f  the  Mon i toring  i s  to  detect  l eakages  i n  an  early  stage.  I n  case  of  a  l eakage  i t  
noti fi es  main tenance  plann ing .  Fu rthermore  i t  g i ves  add i tional  i n formation  to  support  repai r  
works  (see  Figu re  3) .  
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Figure 3  – G IS  use  case d iagram 



 – 36  – I EC  TR  61 850-90-3:201 6  © IEC  201 6  

Actor(s):  

Name Role  description  

Gas  sensor Measu res  the  pressu re  and  temperatu re  i n s i de  a  gas  compartmen t  o f  the  G IS .  
Densi ty  cal cu l at i on  i s  performed  by the  sensor  i tse l f  o r  by the  I ED ’s .  

PD  sensor Measu res  the  ph i -q -N  for  part i al  d i scharge  i ns i de  a  g as  compartment  o f  the  G IS  

UHF  sensor Measu re  the  PD  act i vi ty  u s i ng  the  UHF s i gnal  treatmen t.  As  the  UHF  sensor i s  
f i tted  on  a  compartmen t,  the  UHF  s i gnal  l ocal i zati on  i s  not  d i rectl y  associ ated  to  
th i s  compartmen t.  

Other  sensors  Depend i ng  on  the  techno l ogy add i t i onal  sensors  can  be  u sed .  

Measu res  the  mo i s tu re  /  SO
2
,  e tc.  

Mai n tenance  worker I n spects  and  repai rs  the  G IS   

Mai n tenance  p lanner Schedu l es  main tenance  work 

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

 

Use case(s):  

Name Service  or  i n formation  provided  

Measu re  gas  i nsu l at i on  (SF6)  D i agnose  the  s tatus  o f  the  g as  wi th  predefi ned  sett i n g  val ue  

Measu re  PD  D i agnose  the  s tatus  o f  the  part i al  d i scharge  wi th  predefi ned  sett i n g  val ue  

Get  i nsu l at i on  s tatus  D i agnose  the  s tatus  o f  the  i n su l ati on  us i ng  actual  dens i ty,  dens i ty  h i s tory,  SF6  
wi th  predefi ned  sett i ng  val ue  

Get  t ime  to  bl ock (con tro l )  Cal cu l ate  the  t ime  u n ti l  th e  bl ocki ng  l evel  i s  reached  to  the  predefi ned  sett i ng  
val ue  and  provi de  resu l ts  to  the  u ser  

Get  l eakage  trend   Cal cu l ate  the  l eakage  trend  and  compare  wi th  predefi ned  sett i ngs  val ue  (0 , 5  % 
per  year)  

Get  g as  l ost  (asset  
managemen t)  

The  mass  o f  gas  l ost  i s  cal cu l ated  from  the  compartmen t  vo l ume  and  the  
l eakage  trend  

Temperatu re  supervi s i on  Recei ve  temperatu re  from  each  compartmen t  sensor;  g enerate  al arm  when  
val ue  i s  beyond  prog rammed  l im i t  

 

Basic  flow:  

Measure  gas  i nsu lation  (SF6)  

Use case step  Description  

Step  1  Measu re  the  densi ty  i f  a  densi ty  sensor  i s  u sed  or  measu re  the  pressu re  and  
temperatu re  of  the  i nsu lati ng  med i um  (SF6)   

and /or  measu re  the  moi stu re  or  o ther  parameters  

Step  2  Compare  the  measu red  val ue  o f  dens i ty  /  pressu re  /  temperatu re  /moi stu re  /…  
to  l im i ts  and  s tore  resu l ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser.  

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed .  
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Measure  PD  method  1  

Use case step  Description  

Step  1  Measu re  the  ph i -q -N  for  parti al  d i scharge  i ns i de  G IS  compartmen t  

S tep  2  Compare  the  measu red  val ue  to  l im i ts  and  s tore  resu l ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  PD  method2  

Use case step  Description  

Step  1  Measu re  the  UHF  s i g nal s  from  sensors  (wi de  band  or  narrow band )  

S tep  2  Depend i ng  on  the  pri nci pl e ,  cal cu l ate  the  average  and  the  vari ance  of  the  
val ues  

Step  3  Compare  the  measu red  val ue  to  l im i ts  and  s tore  resu l ts  

S tep  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Get i nsu lation  status  

Use case step  Description  

Step  1  Get  the  resu l ts  o f  dens i ty  measu remen t/cal cu l ati on  

– actual  dens i ty  val ue  

– h i s tory  o f  dens i ty  val ue  

Step  2  Get  the  resu l ts  o f  temperatu re  measu rement   

– actual  temperatu re  val ue  

– h i s tory  o f  temperatu re  val ue  

Step  3  Get  the  resu l ts  o f  pressu re  measu remen t   

– actual  dens i ty  val ue  

– h i s tory  o f  dens i ty  val ue  

Step  4  Get  the  resu l ts  o f  o ther  measuremen ts  (moi s tu re,  qual i ty,  e tc. )   

– actual  val ue  

– h i s tory  o f  val ue  
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Get  t ime  to  b lock 

Use case step  Description  

Step  1  Get  the  resu l ts  o f  dens i ty  measu remen t  and  s tore  them  

Step  2  Cal cu l ate  a  l eakage  rate  based  on  s tored  val ues  

Step  3  Cal cu l ate  the  t ime  u n ti l  b l ocki ng  l evel  i s  reached  based  on  l eakage  rate,  actual  
dens i ty  val ue  and  bl ocki ng  l im i t  

S tep  4  Provi de  the  resu l t  to  the  user 

Send  a  noti f i cat i on  i f  t ime  to  b l ock i s  be l ow a  certai n  l im i t   

 

Get l eakage  trend  (Asset  management)  

Use case step  Description  

Step  1  Get  the  resu l ts  o f  dens i ty  measu remen t  and  s tore  them  

Step  2  Cal cu l ate  a  l eakage  trend  based  on  s tored  val ues  

Step  3  Provi de  the  resu l t  to  the  user   

 

Get gas  lost  (Asset  management)  

Use case step  Description  

Step  1  Get  the  resu l ts  o f  l eakage  trend  per  compartmen t  and  s tore  them  

Step  2  Cal cu l ate  the  gas  mass  l ost  wi th  the  knowledge  o f  the  compartmen t  vo l ume  and  
the  l eakage  trend  

Step  3  Provi de  the  resu l t  to  the  user   

 

Measure  temperatu re  

Use case step  Description  

Step  1  Recei ve  temperatu re  from  sensors  

Step  2  Generate  al arm  when  measu red  or  cal cu l ated  val ue  i s  beyond  prog rammed  l im i t  

 

Pre-condi tions:   

I n  order  to  have  a  better resu l t  the  densi ty  calcu lation  has  to  be  performed  when  the  G IS  i s  i n  
s table  cond i ti on  ( f i ve  o ’clock i n  the  morn ing  for  example) .  

5.3.2  Ci rcu i t  breaker and  switches 

5.3.2.1  General  

The  fo l l owing  use  cases  are  appl ied  to  al l  h igh  vol tage  swi tch ing  devices  i ns ide  the  substati on .  
Typical l y  abrasion  mon i tori ng  i s  appl ied  on ly  to  ci rcu i t  breakers.  
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5.3.2.2  Abrasion  moni toring  

Goal  of  abrasion  mon i tori ng ,  as  shown  i n  Figure  4,  i s  to  calcu late  the  effecti ve  wear on  the  
main  con tacts,  especial l y  for  ci rcu i t  breakers.  

 
IEC 

Figure  4  – Abrasion  moni toring  use  case 

Actor(s):  

Name Role  description  

Primary cu rren t  sensor Measu res  the  primary cu rren t  f l ow th rough  mai n  con tacts  o f  the  ci rcu i t  breaker  

Travel  sensor Measu res  the  movemen t  o f  the  mai n  con tact  o f  the  ci rcu i t  breaker  

Other  sensors  Depend i ng  on  the  techno l ogy add i t i onal  sensors  can  be  u sed .  

Mai n tenance  worker I n spects  and  repai rs  the  swi tch  g ear   

 

Use case(s):  

Name Service  or  i n formation  provided  

Abrasi on  calcu lat i on  Measu res  the  cu rren t  and  con tact  movement,  cal cu l ates  the  abrasi on ,  and  
sends  no ti f i cat i on  to  the  u ser 

Get  abrasi on  Get  resu l ts  from  Abrasi on  cal cu l ati on  

Update  mechan i cal  behavi ou r  Measu re  the  movemen t  o f  the  con tact  and  provide  resu l ts  

 



 – 40  – I EC  TR  61 850-90-3:201 6  © I EC  201 6  

Basic  flow:  

Abrasion  calcu lation  

Use case step  Description  

Step  1  On  each  operati on   

– Measu re  the  cu rren t  f l ow th rough  each  con tact  

– Measu re  the  con tact  movement  ( travel )  

– Opti onal :  measu re  add i t i onal  s i gnal s ,  e . g .  vo l tage  

Step  2  Cal cu l ate  the  abrasion  o f  each  con tact  fo r  th i s  operati on  

Step  3  Accumu late  the  abrasi on  

Step  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Get abrasion   

Use case step  Description  

Step  1  Get  resu l ts  from  Abrasi on  cal cu l at i on  

 

Update  mechan ical  behaviour  

Use case step  Description  

Step  1  On  each  operati on  

– Measu re  the  movemen t  of  the  con tact   

– Opti onal :  Measu re  the  movemen t  o f  the  p i ston ,  energy l evel ,  motor  cu rren t  
e tc.  

S tep  2  Compare  the  measu remen ts  wi th  normal  behaviou r 

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

5.3.2.3  Switch  moni toring  

Swi tch  mon i toring ,  as  shown  i n  Fi gu re  5 ,  al lows  the  user to  detect  abnormal  cond i ti ons  on  the  
swi tch  before  a  regu lar main tenance  i s  carried  ou t.  Fu rthermore  i t  provides  i n formation  to  
support  main tenance  plann ing .  
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Figure  5  – Switch  moni toring  use  case 

Actor(s):  

Name Role  description  

Swi tch  S i g nal i ze  the  swi tch  pos i t i on  to  the  mon i tori ng  system  

Travel  sensor Measu res  the  movemen t  o f  the  swi tch  

Other  sensors  Depend i ng  on  the  technol ogy add i t i onal  sensors  can  be  used .  

Mai n tenance  worker I n spects  and  repai rs  the  swi tch  g ear   

 

Use cases:  

Name Service  or  i n formation  provided  

Update  operati on  coun ter  Coun t  the  number  o f  operati ons  and  not i fy  the  u ser i f  the  n umber  o f  operati ons  
exceeds  the  predefi ned  l im i t .  

Cal cu l ate  mechan i cal  heal th  From  the  co l l ected  i n formati on ,  i . e . ,  travel  sensor and  other sensors,  cal cu late  
the  mechan i cal  heal th .  

Cal cu l at i ng  l i fe time  From  the  co l l ected  i n formati on ,  i . e . ,  abras i on  and  operati on  coun ter,  cal cu l ate  
the  remai n i ng  l i fe  t ime  based  on  exi s ti ng  wear and  heal th .  
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Basic  flow:  

Update  Operation  coun ter 

Use case step  Description  

Step  1  Wai t  for  a  pos i t i on  change  – or  – Wai t  for  operat i on  command  

Step  2  I ncremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Calcu late  mechan ical  heal th  

Use case step  Description  

Step  1  Get  i n formati on  on  the  componen t  

Swi tch  

Travel  sensor 

Other  sensors ,  e . g . ,  for  motor  cu rren t  

S tep  2  Cal cu l at i ng  mechan i cal  h eal th  

S tep  3  Provi de  the  resu l ts  to  the  mai n tenance  worker 

 

Calcu lati ng  Li fetime  

Use case step  Description  

Step  1  Get  i n formati on  on  the  componen t  

Li fet ime  

Abrasi on  

Operati on  coun t  

S tep  2  Cal cu l at i ng  remai n i ng  l i fe time  based  on  previous  operati on  du ty  

S tep  3  Cal cu l at i ng  remai n i ng  l i fe time  based  on  exi s ti ng  wear  and  heal th  

S tep  4  Estimate  the  t ime  to  overhau l  or  replacemen t  

S tep  5  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

5.3.3  Operating  mechanism  

5.3.3.1  Operating  mechanism  moni toring  

Operati ng  mechan ism  as  shown  i n  Figu re  6  i s  main ly  i n tended  to  he lp  the  operator  to  check 
the  equ ipment's  operating  status.  
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Figure  6  – Operating  mechanism  moni toring  use  case 
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Actor(s):  

Name Role  description  

Energy sensor Measu res  the  remain i ng  energy i n  the  operati ng  mechan i sm .  Typi cal  operati ng  
mechan i sms  today u se  spri ng ,  h ydrau l i cs ,  o r  gas  based  energy s torage.  

Hydrau l i c  l evel  sensor Measu res  the  hyd rau l i c  l evel  i n s i de  the  operati ng  mechan i sm .  Hydrau l i cs  can  
be  used  e i ther  to  transfer  energy from  energy  s torage  to  the  mai n  con tact  or  to  
real i ze  the  energy s torage  i tse l f .   

H ydrau l i c  temperatu re  sensor Measu res  the  temperatu re  o f  the  hydrau l i c  

Motor  cu rrent  sensor Measu res  the  cu rren t  o f  a)  the  charg i ng  motor  for  the  energy  s torage  or b )  the  
d ri ve  motor 

Hum id i ty  sensor  Measu res  the  hum id i ty  

Hydrau l i c  pressu re  sensor Measu re  the  pressu re  of  the  hydrau l i c  

Hydrau l i c  pump sensor Mon i tor  the  normal /abnormal  s tatus  o f  the  hydrau l i c  pump  

Swi tch  pos i t i on  I nd i cates  the  posi t i on  of  the  connected  swi tch   

Operator  A  speci al  mon i tori ng  (or  mai n tenance)  HM I  

Mai n tenance  worker I n spects  and  repai rs  the  G IS  

 

Use cases:  

Name Service  or  i n formation  provided  

Measu re  energy l eve l  Measu re  the  energy l evel ,  cal cu l ate  the  b l ocki ng  l evel s ,  and  send  a  not i f i cati on  
i f  a  l im i t  has  been  passed  

Measu re  hydrau l i c  l evel  Measu re  the  h yd rau l i c  l eve l  and  provi de  resu l ts  to  the  user  

Measu re  hydrau l i c  
temperatu re  

Measu re  the  hydrau l i c  temperatu re  and  send  a  noti f i cat i on  i f  a  l im i t  h as  been  
passed  

Measu re  hum id i ty  Measu re  the  hum id i ty  i n  swi tchgear  and  send  a  noti f i cat i on  i f  a  l im i t  has  been  
passed  

Measu re  motor ru n time  Measu re  the  motor  run time  for  spri ng  or  h ydrau l i c  charg i ng  and  send  a  
not i f i cat i on  i f  a  l im i t  has  been  passed  

Measu re  motor cu rren t  Measu re  the  motor  cu rren t  and  send  a  no ti f i cat i on  i f  a  l im i t  has  been  passed  

Calcu l ate  motor  operati on  I ncrease  the  operat i on  coun ter  and  send  a  noti f i cat i on  i f  a  l im i t  has  been  
passed  

Measu re  hydrau l i c  pressu re  Measu re  the  hydrau l i c  pressu re  and  send  a  not i f i cati on  i f  a  l im i t  h as  been  
passed  

Mon i tor  pump  status  Mon i tor  the  pump  status  and  send  a  not i f i cat i on  i f  the  s tatus  i s  abnormal  

Coun t  pump operat i ons  I ncrease  the  operati on  coun ter  and  send  a  noti f i cat i on  i f  a  l im i t  has  been  
passed  

Measu re  charg i ng  i n terval  Measu re  the  t ime  between  each  motor  acti vati on ,  determ i ne  the  cause  o f  motor  
act i vati on ,  send  a  not i f i cat i on  i f  a  l im i t  has  been  passed  

Get  equ i pment  heal th  Get  heal th  i n formati on  from  the  energy l evel ,  Hydrau l i c  l evel ,  H yd rau l i c  
temperatu re,  Motor  ru n time,  Motor  cu rren t,  Operati on  coun t  and  Charg i ng  
i n terval  
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Basic  flow:  

Measure  energy level  

Use  case step  Description  

Step  1  Measu re  the  energy l evel  

S tep  2  Cal cu l ate  b l ocki ng  l evel s  

S tep  3  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  the  hydrau l i c  l evel  

Use  case step  Description  

Step  1  Measu re  the  hydrau l i c  l eve l  

S tep  2  Cal cu l ate  b l ocki ng  l evel s  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  hydrau l ic  temperatu re  

Use  case step  Description  

Step  1  Measu re  the  hydrau l i c  temperatu re  

Step  2  Compare  to  l im i ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  hum id i ty  

Use  case step  Description  

Step  1  Measu re  the  hum id i ty  i n  swi tchgear  

S tep  2  Compare  to  l im i ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  
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Measure  motor run time  

Use  case step  Description  

Step  1  On  each  operati on  measu re  the  motor  run t ime  for  spri ng  or  h ydrau l i c  charg i ng  

Step  2  Compare  run time  to  l im i ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  motor cu rren t  

Use  case step  Description  

Step  1  On  each  operati on  measu re  the  motor  cu rren t  (e i ther  r.  m .  s . ,  peak or  o ther 
certai n  cri teri a)  

S tep  2  Compare  cu rren t  to  l im i ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Calcu late  motor operations  

Use  case step  Description  

Step  1  Wai t  for  a  operat i on   

S tep  2  I ncremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Measure  charg ing  i n terval  

Use  case step  Description  

Step  1  Measu re  the  t ime  between  each  motor  acti vati on  =  charg i ng  i n terval  

S tep  2  Determ i ne  the  cause  of  motor  acti vati on  (operat i on  or  energy l ow) .  I f  cause  i s  
operati on  then  abort  

S tep  3  Compare  charg i ng  i n terval  to  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  
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Measure  hydrau l ic  pressu re  

Use  case step  Description  

Step  1  Measu re  the  hydrau l i c  pressu re  

Step  2  Compare  to  l im i ts  

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Mon i tor  pump status  

Use  case step  Description  

Step  1  Mon i tor  the  hydrau l i c  pump  statu s  (normal  or  abnormal )  

S tep  2  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  the  s tatus  i s  abnormal  

 

Count  pump operati ons  

Use  case step  Description  

Step  1  Wai t  for  a  operat i on   

S tep  2  I ncremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Get equ ipment  heal th  

Use  case step  Description  

Step  1  Get  resu l ts  from  Energy l evel ,  Hydrau l i c  l eve l ,  H ydrau l i c  temperatu re ,  Motor  
ru n t ime,  Motor  cu rren t,  Operati on  coun t  and  Charg i ng  i n terval  

S tep  2  Compare  the  resu l ts  from  step  1  wi th  normal  behavi ou r 

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

5.3.3.2  Maintenance planning  

Main tenance  plann ing  as  shown  i n  Figu re  7  i s  main ly  i n tended  to  calcu late  t ime  to  
main tenance.  
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Figure 7  – Maintenance plann ing  use  case 

Actor(s):  

Name Role  description  

Main tenance  p lanner Schedu l es  main tenance  work 

 

Use  case:  

Name Service  or  i n formation  provided  

Get  l i fe t ime  Get  cu rren t  l i fe  t ime  

Calcu l ate  motor  operati on  Calcu l ate  the  motor  operati on  coun ter  to   

Get  equ i pment  h eal th  Check the  equ ipmen t  heal th  

Cal cu l ate  t ime  to  
mai n tenance  

Calcu l ate  the  mai n tenance  t ime  to  send  a  mon i tori ng  s i gnal .  

 

Basic  flow 

Get l i fetime  

Use  case step  Description  

Step  1  S tore  the  i n stal l ati on  or  commiss i on i ng  date .  

S tep  2  Cal cu l ate  d i fference  to  actual  data.  

S tep  3  Provi de  the  resu l ts  to  the  u ser.  

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed .  
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Calcu late  motor operations  

Use  case step  Description  

Step  1  Wai t  for  a  operat i on   

S tep  2  I ncremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Get equ ipment  heal th  

Use  case step  Description  

Step  1  Get  resu l ts  from  Energy l evel ,  Hydrau l i c  l eve l ,  H ydrau l i c  temperatu re ,  Motor  
ru n t ime,  Motor  cu rren t,  Operati on  coun t  and  Charg i ng  i n terval  

S tep  2  Compare  the  resu l ts  from  step  1  wi th  normal  behavi ou r 

S tep  3  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Calcu late  time  to  main tenance  

Use  case step  Description  

Step  1  S tore  data  o f  l ast  main tenance  (overhau l ,  i nspecti on  or  commiss i on i ng )  

S tep  2  Get  resu l ts  o f  

Cal cu l ate  motor  operati on  s i nce  l ast  mai n tenance   

L i fet ime  s i nce  l ast  mai n tenance  

Equ ipment  heal th  

S tep  3  Cal cu l ate  t ime  to  main tenance  based  on  data  from  s tep  2  and  actual  date  

Step  4  Provi de  the  resu l ts  to  the  u ser 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

5.3.4  Moni toring  i ssues  for  POW (Point-on-wave switch ing  control ler)   

The  poin t  on  wave  i s  used  and  described  i n  detai l  i n  Subclause  7.7  of  I EC  TR  61 850-7-500 1 .  

I n  the  po in t-on-wave  swi tch ing  the  phases  are  i ndependen tl y operated  at  the  most  favorable  
t ime  i nstan t.  Th is  resu l ts  i n  better  power qual i ty  and  reduces  the  e lectrical  s tresses  on  the  
equ ipment  wh ich  i n  tu rn  al lows  for  l onger main tenance  i n tervals.  

Speci fi c  mon i tori ng  i n formation  for process  con trol  i s  requ i red  to  pred ict  the  operating  t ime  of  
the  ci rcu i t  breaker considering  the  parameters  that  have  impact  on  CB  clos ing /open ing  t ime.  

_____________ 

1  Under  cons i derat i on .  
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Speci fi c  mon i tori ng  i n formation  such  as  operation  count  comes  from  the  CMD  that  are  not  the  
goal  o f  th is  part  o f  I EC  61 850.  

C i rcu i t  breaker operating  mon i toring  as  shown  i n  Figu re  8  i s  i n tended  to  he lp  the  operator or  
the  main tenance  worker to  pred ict  operating  time.  

 
IEC 

Figure  8  – CB  operating  t ime moni toring  use  case 
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Actor(s):  

Name Role  description  

Coi l  vo l tage  Measu res  the  vo l tage  of  the  CB  co i l  

Hydrau l i c  pressu re  sensor Measu res  the  hyd rau l i c  pressu re  i ns i de  the  operati ng  mechan i sm  

Dri ve  temperatu re  Measu res  the  temperatu re  o f  the  d ri ve  

Swi tch  pos i t i on  I nd i cates  the  t ime  o f  the  l ast  pos i t i on  of  the  connected  swi tch  

Operator  A  speci al  mon i tori ng  (or  mai n tenance)  HM I  

Mai n tenance  worker I n spects  and  repai rs  the  G IS  

Con fi gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  

Travel  sensor Measu res  the  movemen t  o f  the  swi tch  

 

Use case:  

Name Service  or  i n formation  provided  

Measu re  co i l  vo l tage  Measu re  the  co i l  vo l tage ,  cal cu l ate  the  CB  operati ng  o ffset  t ime  due  to  vo l tage  
l eve l  

Measu re  hydrau l i c  pressu re  Measu re  the  hydrau l i c  pressu re  and  calcu late  the  CB  operati ng  o ffset  t ime  due  
to  h yd rau l i c  pressu re  

Measu re  d ri ve  temperatu re  Measu re  the  d ri ve  temperatu re  and  cal cu late  the  CB  operati ng  o ffset  t ime  due  
to  the  temperatu re  

Coun t  the  number o f  
operati ons  

Coun t  the  number o f  operati ons,  record  the  t ime  stamp  of  each  operati on  and  
s tore  them  

Get  CB  operati ng  t ime  
i n terval  

Cal cu l ate  the  CB  i n terval  t ime  between  the  l ast  operati on  ( I f  h ydrau l i cs  
cal cu l ate  the  CB  operat i ng  offset  t ime  due  to  i d l e  t ime)  

Get  pred i ct  t ime  Calcu l ate  the  pred i ct  t ime  of  the  next  operati on  

Calcu l ate  travel  t ime  Calcu l ate  the  travel  t ime  o f  c i rcu i t  swi tch  

Con fi gu rati on  parameters  Accept,  val i date  and  manage  con fi gu rati on  parameters  

H i story  l og  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Basic  flow 

Measure  co i l  vo l tage  

Use  case step  Description  

Step  1  Measu re  the  vo l tage  

Step  2  Cal cu l ate  the  CB  operati ng  offset  t ime  due  to  vo l tage  l eve l  

S tep  3  Provi de  the  CB  o ffset  t ime  1  
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Measure  hydrau l i c  pressu re  

Use  case step  Description  

Step  1  Measu re  the  pressu re  

Step  2  Cal cu l ate  the  CB  operati ng  offset  t ime  due  to  hydrau l i c  pressu re  

Step  3  Provi de  the  CB  o ffset  t ime  2  

 

Measure  drive  temperatu re  

Use  case step  Description  

Step  1  Measu re  the  temperatu re  

Step  2  Cal cu l ate  the  CB  operati ng  offset  t ime  due  to  the  temperatu re  

Step  3  Provi de  the  CB  o ffset  t ime  3  

 

Swi tch  posi ti on  

Use  case step  Description  

Step  1  S tore  the  t ime  s tamp  of  connected  swi tches  

Step  2  Coun t  the  number o f  operati ons,  record  the  t ime  s tamp  of  each  operati on  and  
s tore  them  

 

Get CB  operating  time  i n terval  

Use  case step  Description  

Step  1  When  a  CB  operat i on  i s  requ i red  

Calcu l ate  the  CB  i n terval  t ime  between  the  l ast  operati on  ( I f  h ydrau l i cs  
cal cu late  the  CB  operati ng  offset  t ime  due  to  i d l e  t ime)  

S tep  2  Provi de  the  CB  o ffset  t ime  4  

 

Get pred ict  t ime  

Use  case step  Description  

Step  1  When  the  CB  operat ion  i s  requ i red  cal cu l ate  wi th  al l  o ffset  t ime  the  pred i ct  
operati on  t ime  based  on  CB  offset  t ime  1  to  4  

S tep  2  Get  pred i ct  t ime  
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Calcu late  travel  t ime  

Use  case step  Description  

Step  1  Measu re  the  travel  t ime  o f  c i rcu i t   

S tep  2  Cal cu l ate  the  travel i n g  pos i t i on  o f  c i rcu i t  breaker  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi gu rati on  parameters  

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

5.4  Prel iminary model l ing  approach  

5.4.1  G IS  data  model l ing  example 

Figure  9  shows  a  G IS  i n ternal  s tructure  as  an  example  to  improve  understand ing .  

CUSTOMER  
NAMES  

DESIGNATION  

 

Q0  C I RCU IT  BREAKER  

Q1  ELECTRICAL  BUSBAR  SELECTION  D I SCONNECTOR SWITCH  

Q2  ELECTRICAL  BUSBAR  SELECTION  D I SCONNECTOR SWITCH  

Q9  ELECTRICAL  D I SCONNECTOR  SWITCH  

Q51  ELECTRICAL  EARTH ING  SWITCH  

Q52  ELECTRICAL  EARTH ING  SWITCH  

Q8  H I GH  SPEED  ELECTRICAL  EARTH ING  SWITCH  

T1  CURRENT TRANSFORMERS  

T2  CURRENT TRANSFORMERS  

T5  VOLTAGE  TRANSFORMERS  

G0  C I RCU IT  BREAKER  GAS  COMPARTMENT 

G 1  BUSBAR  A  GAS  COMPARTMENT 

G2  BUSBAR  B  GAS  COMPARTMENT 

G4  FEEDER  GAS  COMPARTMENT 

G6  VOLTAGE  TRANSFORMERS  GAS  COMPARTMENT 

G8  CABLE  BOX GAS  COMPARTMENT  

G9  GAS  COMPARTMENT 

IEC 

Figure  9  – G IS in ternal  structure 

5.4.2  G IS gas  model l ing   

The  gas  mon i tori ng  system  can  be  model led  as  a  l og ical  device  i n  wh ich  the  l og ical  nodes  
shown  i n  Figure  1 0  are  implemented  (“S”  nodes,  supervis ion  nodes,  are  represented  i n  a  
ye l low box) :  
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Figure  1 0  – Example  of  3  phases  compartment  model l ing  

The  LNs  TTMP and  TPRS al l ow measuri ng  a  s ing le  temperatu re  measurement  and  the  
absolu te  pressure  of  a  med ium  respectively.  

The  LN  THUM  i s  used  to  represent  measurement  of  hum id i ty  i n  the  med ia  that  i s  mon i tored .  

The  LN  SIMG  i s  used  for i nsu lation  med ium  gas  and  al l ows  mon i toring  the  i nsu lation  gas  
densi ty,  the  i nsu lation  gas  pressure  and  the  i nsu lation  gas  temperature.  

The  LN  STMP provides  the  temperatu re  measurement.  I t  provides  alarm  and  trip/shu tdown  
functi ons.  Th is  LN  shal l  be  i nstan tiated  for  each  sensor i f  more  than  one  sensor i s  connected .  

The  LN  SARC al lows  supervision  of  the  gas  volumes  of  G IS  regard ing  arcs  swi tch ing  or  fau l t  
arcs.  

The  log ical  node  MHET for  heat  measurement can  also  be  implemented  i n  th is  gas  l og ical  
device  i n  order  to  measure  the  heat  of  the  G IS  material .  The  temperature  can  also  be  read  
us ing  STMP i f  the  sensor also  g i ves  the  temperatu re.  

The  LN  LPHD  i s  used  for  physical  device  i n formation  wh i le  the  l og ical  node  LLN0  i s  u sed  to  
address  common  i ssues  for  the  l og ical  device.  

5.4.3  Ci rcu i t  breaker model l ing   

The  CB  system  cou ld  be  model led  as  shown  i n  Figu re  1 1 :  

 

Figure 1 1  – Example of  3  phases  CB  model l ing  

The  LN  TANG  al lows  measurement  of  the  ang le  between  the  main  sharp  and  the  reference.  

The  LNs  TCTR and  TVTR al low the  send ing  of  the  cu rren t  and  the  vo l tage  respecti vely  to  the  
I ED  wh ich  con tro ls  the  ci rcu i t  breaker.  

The  LN  SCBR provides  the  data to  mon i tor  the  ci rcu i t  breaker such  as  status  i n formation ,  
con tact  abrasion  alarm,  con tact  abrasion  warn ing  and  cu rren t  coi l .  

IEC  

LPHD  

  TTMP  

LLN0  

  S IMG  

  TPRS  
  TTMP  

  MHET 

  STMP    SARC 
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LPHD  

  TANG  

LLN0  

  SCBR 

  TCTR  
  TVTR  

  SOPM    SCBR 
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A data object  for  the  vol tage  co i l  i s  not  defi ned  i n  th is  l og ical  node  so  a  data object  for  th is  
parameter wi l l  be  created  i n  order to  mon i tor  the  vo l tage  of  the  co i l .  Th is  vol tage  coi l  i s  
mandatory i n  case  of  POW.   

Data object  for  “con tro l  vo l tage  of  co i l ”  i s  not  avai lable  i n  SCBR.  A new data object  to  
measure  the  coi l  vo l tage  i s  added:  “Coi lV”  wi th  MV CDC.  

The  LN  SOPM  i s  used  for  supervis ion  of  operati ng  mechan ism  for  swi tches  l i ke  a  ci rcu i t  
breaker.  I t  i s  used  to  assess  the  cond i ti on  of  the  operating  mechan ism  and  can  be  used  to  
i nd icate  a  possible  mal function  i n  the  fu tu re.   

5.4.4  Switches  model l ing   

A swi tch  model l i ng  i s  shown  i n  Figu re  1 2 .  

 

Figure  1 2  – Example  of  3  phases switch  model l ing  

I f  one  apparatus  i s  needed  per phase,  the  LN  TCTR and  LN  SSWI  have  to  be  i nstan tiated .  

The  LN  TCTR provides  the  motor  swi tch  cu rren t.  

5.4.5  PD  moni toring  by UHF method  

 

Figure  1 3  – Example of  PD  moni toring  model l ing  

The  UHF an tenna l ocation  i s  the  key of  the  PD  mon i toring ;  the  UHF generated  by the  PD  
s ignal  i s  complete ly  i ndependen t  of  the  G IS  bay and  can  be  measured  by several  UHF 
an tennas.  The  conversion  from  UHF ampl i tude  to  a  charge  i n  pC  (pico  Cou lomb)  cannot  be  
made.  I n  case  of  alarm ,  the  location  i n  the  G IS  has  to  be  considered .  Figu re  1 3  shows a  
model l i ng  example  for  PD  mon i toring .  

The  LN  TUHF i s  used  to  measure  the  UHF s ignal  and  return  the  analogue  value.  

Wi th  th i s  LN  the  s i x  UHF acqu is i t ion  channels  and  the  external  UHF channel  of  the  UHF 
modu le  wou ld  be  set.  

The  LN  SPDC i s  used  to  measure  the  partial  d i scharges  i n  the  G IS.  I EC  60270  cannot  be  
appl i ed  i n  real - time  by the  UHF method .  
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6 Power transformer 

6.1  Summary 

Th is  clause  describes  several  d i fferen t  use  cases  for CMD (Condi ti on  Mon i toring  and  
D iagnostics)  i n  transformers.  Al l  u se  cases  i n  CMD share  the  same design  concept  wh ich  
starts  from  cond i ti on  mon i tori ng  th rough  sensors  to  detect  i n i t i al  alarm  (warn ing )  poin ts  at  the  
sensor level .  I n  various  cases,  the  CMD  eng ine  calcu lates  other importan t  transformer data  
us ing  the  sensed  data and  transformer constan ts  en tered  th rough  con fi gu ration .  The  CMD 
eng ine  also  processes  data stati stical l y  to  generate  other alarm  (warn ing )  po in ts.  The  data 
processing  may be  execu ted  at  d i fferen t  l evels.  

CMD for transformer varies  accord ing  to  d i fferen t  users  cri teria.  There  i s  more  than  one  way 
to  mon i tor  and  d iagnose  the  transformer components.  Choice  depends  on  user/coun try 
accepted  practi ces,  cri t i cal i ty  of  transformer,  previous  h i story of  fai lu re  for  certain  transformer 
fami l i es/designs,  etc.  

The  transformer has  th ree  major CMD  components:  

•  Core  and  coi l  

•  Bush ings  

•  Cool ing  system  

NOTE  CMD  for  LTC  i s  treated  i n  a  separate  chapter  o f  th i s  documen t.  

6.2  Transformer overview 

 
IEC 

Figure  1 4  – Transformer principle  

The  basic  principle  of  a  transformer i s  very s imple.  An  al ternating  cu rren t  ci rcu lating  on  a  
wind ing  around  a ferromagnetic  core  produces  a magnetic  f l ux that  wi l l  i n  tu rn  produce  a  
cu rren t  on  a  secondary wind ing .  The  vo l tage  level  on  the  secondary i s  proportional  to  the  ratio  
of  tu rns  of  the  primary wind ing  re lati ve  to  the  secondary wind ing  (see  Figu re  1 4) .  

The  s imple  transformer as  presen ted  i n  the  description  above  i s  not  practical  i n  real  l i fe .  A 
power transformer i s  i n  fact  a  complex system  (see  Figu re  1 5) .  Special  conductors  i so lated  
wi th  special  paper are  used  for  the  wind ings;  the  core  i s  l am inated  to  reduce  l osses,  a  cool i ng  
system  i s  necessary to  main tain  operation  on  h igh  loads  and  h igh  temperatu re,  o i l  i s  normal ly  
used  as  i nsu lation  means  as  wel l  as  a  cool ing  means.  Fans  and  pumps  are  also  used  to  cool  
and  ci rcu late  the  o i l .  Bush ings  are  used  to  provide  external  connections  to  the  various  vol tage  
l evels.  Several  sensors  are  i nstal led  for  protection  and  mon i tori ng  of  the  transformer.   
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A tap-changer i s  frequently  used  i n  generati on  and  transmission  transformers  to  vary the  ratio  
of  tu rns  from  primary to  secondary wi th  the  aim  of  vo l tage  regu lati on .  There  are  d i fferen t  
types  of  tap-changers,  some  i n ternal  to  the  transformer and  some  external .  There  i s  a  speci fi c  
session  i n  th i s  techn ical  report  that  deals  wi th  LTCs.  

 

Figure 1 5  – Typical  power transformer 

6.3  Transformer CMD use case d iagram  

6.3.1  Dissolved  gas  and  moisture in  oi l  supervision  

Dissolved  Gas  Analysis  (DGA)  i s  considered  by most  transformer experts  as  the  s i ng le  most  
importan t  techn ique  for  CMD  i n  transformers.  I t  detects  problems  main ly  i n  the  core  and  coi l  
components  of  the  transformer.  On l ine  DGA i s  now very popu lar and  adopted  worldwide  for 
transformers  rang ing  from  large  transmission  substations  to  smal ler d istribu tion .  Several  
manu facturers  offer  products  that  measure  from  a s ing le  key gas  to  al l  combustible  gases.  A 
good  percentage  of  on l ine  DGA analyzers  avai lable  also  measure  re lati ve  hum id i ty.  Rate  of  
change  of  gas  concen trations  i s  considered  a  very importan t  i nd icator.  Figu re  1 6  shows  a  use  
case  for  d i ssolved  gas  and  moistu re  i n  o i l .  

IEC  

Oi l  reservoi r  

Bush i ng  

Rad iators  and  fans  

Con tro l  pane l  

LTC  

Tank  
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Figure  1 6  – Use case for  oi l  supervision  

Actor(s):  

Name Role  description  

Dissolved  gas  and  moi stu re  
sensor 

Measu re  d i ssol ved  gas  concen trati on  ( ranges  from  one  to  mu l t i pl e  g ases)  

Re lat i ve  hum id i ty  (RH )  
sensor 

Measu re  re l at i ve  hum id i ty  i n  o i l  

Oi l  temperatu re  sensor Measu re  temperatu re  o f  the  o i l  at  the  l ocati on  o f  the  hum id i ty  sensor  

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i stori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  
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Use cases:  

Name Services  or  i n formation  provided  

Measu re  d i ssol ved  gas  and  
moi s tu re  i n  o i l  

Recei ve  gas  concen trati on  data  from  on l i ne  DGA sensor,  g enerate  alarm  when  
val ue  i s  beyond  prog rammed  l im i t  

Cal cu l ate  rate  o f  change  and  generate  al arm  when  val ue  i s  beyond  prog rammed  
l im i t  

Recei ve  moi s tu re  i n  %  RH  from  moi stu re  sensor,  recei ve  the  temperatu re  o f  o i l  
at  the  po i n t  o f  mo i s tu re  measu remen t,  cal cu late  moi s tu re  i n  ppm  from  previous  
val ues  and  generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t   

Accept  change  o f  al arm  l im i ts  by  operati on  i n  add i t i on  to  se tt i n gs  done  by  
con fi gu rati on  managemen t  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Measure  d i ssolved  gas  i n  o i l  

Use  case step  Description  

Step  1  Recei ve  d i ssol ved  gas,  re l ati ve  h um id i ty  and  o i l  temperatu re  at  RH  sensor data  
from  sensors  or  I ED  

Step  2  Cal cu l ate  rate  o f  change  for  each  gas  concen trati on  accord i ng  to  peri od  
constan t  con fi gu red  and  rati os  

S tep  3  Accept  change  o f  al arm  l im i ts  by  operati on  

Step  4  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi gu rati on  parameters  

 

6.3.2  Partial  d ischarge (PD)  supervision  

Various  users  prefer  to  use  partial  d i scharge  analysis  i nstead  of  on l i ne  DGA.  Others  combine  
both  techn iques  when  mon i toring  cri t i cal  transformers.  There  are  d i fferen t  techn iques  for 
detection  of  PD:  acousti c  detection  and  e lectri c  detection .  PD  detects  problems  i n  the  core  
and  co i l  and  bush ing  componen ts  of  the  transformer.  Several  manu factu rers  offer  products  
that  measure  and  analyze  PD  i n  the  transformer.  Figu re  1 7  shows  a  PD  use  case.  
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Figure  1 7  – Partial  d ischarge (PD)  use  case 

Actor(s):  

Name Role  description  

Parti al  d i scharge  sensor  Measu re  part i al  d i scharge  i n  the  transformer 

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  

 

Use cases:  

Name Services  or  i n formation  provided  

Measu re  part i al  d i scharge  Recei ve  part i al  d i scharge  data from  PD  sensor,  g enerate  al arm  when  val ue  i s  
beyond  prog rammed  l im i t  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  
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Basic  flow:  

Measure  partial  d i scharge  

Use  case step  Description  

Step  1  Recei ve  PD  data  from  sensor or  I ED  

Step  2  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.3.3  Temperature  supervision  

Most  transformer componen ts  and  sub-componen ts  are  g reatl y  affected  by temperature.  
H igher temperatures  wi l l  cause  an  accelerated  ag ing  of  the  transformer and  a  much  h i gher 
ri sk of  fai lu re.  Fi gure  1 8  shows  a  temperatu re  supervis ion  use  case.  
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Figure  1 8  – Use  case for  temperature  supervision  

Actor(s):  

Name Role  description  

Di rect  wi nd i ng  temp  sensor Measu re  wi nd i ng  temperatu re  d i rectl y   

Load  cu rren t  sensor Measu re  the  transformer  l oad  cu rren t  

Top  o i l  temperatu re  sensor Measu re  the  transformer  o i l  temperatu re  at  the  top  o f  the  tank 

Bottom  o i l  temperatu re  
sensor 

Measu re  the  transformer  o i l  temperatu re  at  the  bottom  of  the  tank 

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  
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Use cases:  

Name Services  or  i n formation  provided  

Temperatu re  measu re  Recei ve  wi nd i ng  hot  spot  temperatu re;  g enerate  al arm  when  val ue  i s  beyond  
prog rammed  l im i t  

Recei ve  l oad  cu rren t,  top  o i l  temperatu re,  bottom  o i l  temperatu re ,  cal cu l ate  
wi nd i ng  hot  spot  temperatu re  and  g enerate  al arm  when  val ue  i s  beyond  
prog rammed  l im i t  

Accept  change  o f  al arm  l im i ts  by  operati on  i n  add i t i on  to  con fi g u rati on  
managemen t  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Temperatu re  measure  

Use  case step  Description  

Step  1  Recei ve  wi nd i ng  temperatu re  from  sensor or  I ED  

Step  2  Recei ve  l oad  cu rren t  from  sensor  or  I ED  

Step  3  Recei ve  top  o i l  temperatu re  from  sensor or  I ED  

Step  4  Recei ve  bottom  o i l  temperatu re  from  sensor o r  I ED  

Step  5  Cal cu l ate  wi nd i ng  hot  spot  temperatu re  

Step  6  Generate  al arm  when  measu red  o r  cal cu l ated  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.3.4  Sol id  insu lation  ag ing  supervision  

Contrary to  o i l  ag ing ,  so l i d  i nsu lati on  ag ing  i s  an  i rreversible  process  due  to  the  deg radation  
of  cel lu lose,  wh ich  i s  the  basic  material  of  paper and  barriers.  Th is  ag ing  depends  on  several  
factors  such  as  o i l  and  wind ing  temperatu re,  moistu re  and  presence  of  oxygen .  I t  i s  very easy 
to  measure  moistu re  i n  o i l  bu t  i t  i s  very unpracti cal ,  i f  not  impossible,  to  measure  on l ine  the  
moistu re  con ten t  i n  the  paper or  i n  the  barriers.  Calcu lations  are  requ i red  to  obtain  those  
values.  Figu re  1 9  shows  a  use  case  for  so l i d  i nsu lation  supervis ion .  
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Figure 1 9  – Use  case for  sol id  insu lation  ag ing  supervision  

Actor(s):  

Name Role  description  

Bottom  o i l  temperatu re  Measu re  the  o i l  temperatu re  at  the  bottom  of  the  tank 

Relat i ve  hum id i ty  (RH )  
sensor 

Measu re  re l at i ve  hum id i ty  i n  o i l  

Oi l  temperatu re  sensor Measu re  temperatu re  o f  the  o i l  at  the  l ocati on  o f  the  hum id i ty  sensor  

Wind i ng  hot  spot  temperatu re  Measu red  or  cal cu l ated ,  i t  i s  the  temperatu re  o f  the  ho ttest  po i n t  o f  the  
transformer  wi nd i ng  (see  Temperatu re  supervi s i on  use  case)  

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  
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Use cases:  

Name Services  or  i n formation  provided  

Moistu re  con ten t  i n  paper 
and  i n  barri er  cal cu lati on  

U se  bottom  o i l  temperatu re,  re lati ve  h um id i ty,  o i l  temperatu re  at  RH  sensor and  
wi nd i ng  hot  spot  temperatu re  to  cal cu l ate  moi stu re  con ten t  i n  paper  and  i n  
barri ers  

Thermal ,  moi s tu re  and  
overal l  ag i ng  cal cu lat i on  

U se  re l at i ve  hum id i ty,  o i l  temperatu re  at  RH  sensor  and  wi nd i ng  hot  spot  
temperatu re  to  cal cu l ate  ag i ng  o f  the  so l i d  i n su l ati on  due  to  thermal  and  
moi s tu re  e ffects  and  the  total  ag i ng  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Moistu re  con ten t  i n  paper and  i n  barrier  calcu lation  

Use  case step  Description  

Step  1  Recei ve  bottom  o i l  temperatu re  from  sensor o r  I ED  

Step  2  Recei ve  moi s tu re  i n  %  RH  from  sensor or  I ED  

Step  3  Recei ve  o i l  temperatu re  at  RH  sensor data  from  sensor or  I ED  

Step  4  Recei ve  wi nd i ng  hot  spot  temperatu re  from  sensor  or  I ED  (measu red  o r  
cal cu l ated )  

S tep  5  Cal cu l ate  moi stu re  con ten t  i n  paper and  i n  the  barri ers  

S tep  6  Generate  al arm  when  measu red  o r  cal cu l ated  val ue  i s  beyond  prog rammed  l im i t  

 

Thermal ,  moisture  and  overal l  ag ing  calcu lation  

Use  case step  Description  

Step  1  Recei ve  moi s tu re  i n  %  RH  from  sensor or  I ED  

Step  2  Recei ve  o i l  temperatu re  at  RH  sensor data  from  sensor or  I ED  

Step  3  Recei ve  wi nd i ng  hot  spot  temperatu re  from  sensor  or  I ED  (measu red  or  
cal cu l ated )  

S tep  4  Cal cu l ate  ag i ng  o f  the  so l i d  i n su l ati on  due  to  thermal  and  moi s tu re  e ffects  and  
the  total  ag i ng  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  
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Configu rati on  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.3.5  Bubbl ing  temperature  supervision  

Bubbl i ng  i s  very dangerous  for  the  i n tegri ty  of  the  transformer and  shou ld  be  avoided .  
Bubbl i ng  i s  affected  by moisture  i n  the  transformer and  by the  transformer temperature.  The  
bubbl i ng  th reshold  temperatu re  can  be  calcu lated  for  g i ven  moistu re  cond i ti ons.  Figu re  20  
shows  a  use  case  for  bubbl i ng  temperatu re  supervis ion .  
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Figure  20  – Use  case for  bubbl ing  temperature supervision  

Actor(s):  

Name Role  description  

Relati ve  hum id i ty  (RH )  
sensor 

Measu re  re l at i ve  hum id i ty  i n  o i l  

Oi l  temperatu re  sensor Measu re  temperatu re  o f  the  o i l  at  the  l ocati on  o f  the  hum id i ty  sensor  

Wind i ng  hot  spot  temperatu re  Measu red  or  cal cu l ated ,  i t  i s  the  temperatu re  o f  the  ho ttest  po i n t  o f  the  
transformer  wi nd i ng  (see  Temperatu re  supervi s i on  use  case)  

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  
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Use cases:  

Name Services  or  i n formation  provided  

Bubbl i ng  temperatu re  
cal cu l at i on  

Read  re l ati ve  hum id i ty,  o i l  temperatu re  at  RH  sensor and  wi nd i ng  ho t  spot  
temperatu re  to  cal cu l ate  the  bubbl i ng  temperatu re  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Bubbl i ng  temperatu re  calcu lation  

Use  case step  Description  

Step  1  Recei ve  moi s tu re  i n  %  RH  from  sensor or  I ED  

Step  2  Recei ve  o i l  temperatu re  at  RH  sensor data  from  sensor or  I ED  

Step  3  Recei ve  wi nd i ng  hot  spot  temperatu re  from  sensor  or  I ED  (measu red  or  
cal cu l ated )  

S tep  4  Cal cu l ate  bubbl i ng  temperatu re  

Step  5  Generate  al arm  when  measu red  o r  cal cu l ated  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  cal cu lated  data to  appropri ate  cl i en t(s )  i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

6.3.6  Bush ing  supervision  

Bush ing  fai lu res  are  responsible  for a  very l arge  number of  transformer fai lu res.  The  use  of  
bush ing  mon i tori ng  i s  i ncreasing .  There  are  d i fferen t  techn iques;  o ther than  PD  method  
al ready described ,  the  most  popu lar  are  the  mon i toring  of tan  δ,  sum  of  cu rren ts,  bush ing  
capaci tance.  Figu re  21  shows  a  use  case  for  bush ing  supervis ion .  
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Figure  21  – Use case for  bush ing  supervision  

Actor(s):  

Name Role  description  

Curren t  sensor Measu re  bush i ng  l eakage  cu rren t  

Vo l tage  sensor Measu re  bush i ng  vo l tage  from  capaci t i ve  coupl er 

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  

 

Use cases:  

Name Services  or  i n formation  provided  

Supervi se  tan  δ ,  capaci tance,  
sum  of  cu rren ts  

Read  bush i ng  l eakage  cu rren t and  bush i ng  vol tage  and  ca l cu l ate  tan  δ ,  
capaci tance  and  sum  of  cu rren ts ;  g enerate  al arm  when  val ue  i s  beyond  
prog rammed  l im i t  

Data  send i ng  Send  t ime  seri es  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  
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Basic  flow:  

Supervise  tan  δ,  capaci tance  and  sum  of  curren ts  

Use  case step  Description  

Step  1  Read  bush i ng  l eakage  cu rren t  and  bush i ng  vo l tage  

Step  2  Calcu l ate  tan  δ,  capaci tance  and  sum  of cu rren ts  

S tep  3  Generate  al arm  when  cal cu lated  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.3.7  Cool ing  supervision  

H igh  temperatures  wi l l  cause  ag ing  acceleration  i n  the  transformer.  Load ing  capaci ty  i s  al so  
affected  by h i gh  temperatu res.  Moreover the  peak l oad  period  occu rs  during  summer i n  
various  countri es.  Cool ing  i s  then  a very importan t  componen t  of  a  transformer.  I ts  effi ciency 
can  be  calcu lated  by us ing  a  thermal  model  and  also  banks,  pumps  and  fans  can  be  
mon i tored  for  various  cond i ti ons.  Figu re  22  shows  a  use  case  for  cool ing  supervis ion .  
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Figure  22  – Use  case for  cool ing  supervision  
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Actor(s):  

Name Role  description  

Load  cu rren t  sensor Measu re  the  transformer  l oad  cu rren t  

Ambien t  temperatu re  sensor Measu re  ambien t  temperatu re  

Top  o i l  temperatu re  sensor Measu re  the  transformer  o i l  temperatu re  at  the  top  o f  the  tank 

Cool i n g  bank s tatu s  sensor  D i g i tal  sensor  that  detects  i f  a  cool i ng  bank i s  i n  operati on  

Pump/fan  cu rren t  sensor Measu re  the  pump/fan  cu rren t  

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  

 

Use cases:  

Name Services  or  i n formation  provided  

Measu re  cool i ng  e ffi c i ency Read  l oad  cu rren t,  ambi en t  temperatu re,  top  o i l  temperatu re  and  the  s tatus  o f  
the  cool i ng  banks  or  the  cu rren ts  o f  fans  and  pumps  and  cal cu l ate  the  coo l i ng  
e ff i ci ency;  g enerate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  

Measu re  cool i ng  banks  
s tatus  and  operat i on  t ime  

Read  the  s tatus  o f  the  coo l i ng  banks  o r  the  cu rren ts  o f  fans  and  pumps  and  
accumu late  the  operati on  t ime  per  bank 

Measu re  pump/fan  heal th  Measu re  pump/fan  cu rren t  to  compare  wi th  s i gnatu re;  g enerate  al arm  when  
val ue  i s  beyond  prog rammed  l im i t  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Measure  cool i ng  effi ciency 

Use  case step  Description  

Step  1  Measu re  l oad  cu rren t,  ambi en t  temperatu re,  top  o i l  temperatu re  and  read  the  
s tatus  o f  cool i ng  banks  or  the  cu rren ts  o f  fans  and  pumps  

Step  2  Cal cu l ate  coo l i ng  e ff i ci ency  

Step  3  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  

 

Measure  cool i ng  banks  status  and  operation  time  

Use  case step  Description  

Step  1  Read  the  s tatus  o f  the  coo l i ng  banks  or  the  cu rren ts  o f  fans  and  pumps  

Step  2  Accumu late  the  operati on  t ime  per bank 

Step  3  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  
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Measure  pump/fan  heal th  

Use  case step  Description  

Step  1  Measu re  pump/fan  cu rren t  

S tep  2  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.3.8  Anci l lary sensors  supervision  

There  are  several  o ther anci l lary  sensors  i n  transformers.  Thei r  uses  vary accord ing  to  the  
design ,  s i ze,  age  and  other factors.  Figure  23  shows  a use  case  for  anci l lary sensor 
supervis ion .  
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IEC 

Figure  23  – Use  case for  anci l lary sensors  supervision  

Actor(s):  

Name Role  description  

Buchhol z  re lay Relay that  detects  sudden  pressu re  and  gas  accumu lati on .  I t  i s  no t  a  pred i ct i ve  
sensor 

Oi l  l evel  sensor Measu re  the  l evel  o f  the  o i l  to  mon i tor  o i l  l eaks  

Pressu re  sensor  Measu re  pressu re  to  detect  l eaks  o r  expansion  o f  gases  

Conservator membrane  
ruptu re  detector  

Detect  a  ruptu re  i n  the  membrane  o f  the  conservator  

Asset  managemen t  System  used  for  asset  managemen t  (Expert  system ,  h i s tori an ,  mai n tenance  
p l anner,  etc. )  

Operati on  System  used  for  asset  operati on  (SCADA,  DMS,  SAS,  etc. )  

Con f i gu rati on  managemen t  System  used  to  con fi g u re  parameters  o f  I ED  and  manage  con fi gu rati ons  
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Use cases:  

Name Services  or  i n formation  provided  

Measu re  anci l l ary sensors  Detect  s tatus  of  Buchho l z  re l ay and  conservator  membrane  ruptu re  detector,  
measu re  o i l  l eve l ,  measu re  o i l  pressu re;  g enerate  al arms  when  val ue  i s  beyond  
prog rammed  l im i t  o r  s tatus  i s  i n  al arm  

Data  send i ng  Send  t ime  seri es  data  and  al arms  

H i story  l ogs  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

Con fi gu rati on  parameters  Accept  and  val i date  con fi gu rati on  parameters  

 

Basic  flow:  

Measure  anci l lary sensors  

Use  case step  Description  

Step  1  Detect  s tatu s  of  Buchhol z  re l ay and  conservator  membrane  ruptu re  detector,  
measu re  o i l  l eve l  and  pressu re  

Step  2  Generate  al arm  when  val ue  i s  beyond  prog rammed  l im i t  o r  s tatus  i s  i n  al arm  

 

Data send ing  

Use  case step  Description  

Step  1  Send  measu red  data,  cal cu l ated  data  and  al arms  to  appropriate  c l i en t(s )  
i ncl ud i ng  t imestamp 

 

H istory logs  

Use  case step  Description  

Step  1  Log  measu red  val ues ,  cal cu lated  val ues  and  even ts  wi th  t imestamps  

 

Configuration  parameters  

Use  case step  Description  

Step  1  Accept,  val i date  and  manage  con fi g u rati on  parameters  

 

6.4  Prel iminary model l ing  approach  

6.4.1  Dissolved  gas  and  moisture  in  oi l  supervision  

 

For a  description  of  th is  LN ,  see  IEC  61 850-5.  The  i nsu lation  med ium  i s  a  l i qu id  such  as  o i l  
used  for example  for  some  transformers  and  tap  changers.  

IEC  

  S IML 
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6.4.2  Partial  d ischarge (PD)  supervision  

 

SPDC i s  a  LN  for  mon i toring  and  d iagnosti cs  for  partial  d i scharges.   

6.4.3  Transformer supervision  

 

Th is  LN  i s  used  for  supervis ion  of  power transformer.  I t  i s  used  to  assess  the  cond i ti on  of  the  
power transformer.  

6.4.4  Sol id  insu lation  ag ing  supervision  

 

Th is  LN  i s  used  for  supervis ion  of  i nsu lation  med ium  i n  so l id  state.  

6.4.5  Bubbl ing  temperature  supervision  (use  SIML)  

 

Th i s  LN  i s  used  for  supervis ion  of  bubbl i ng  temperatu re,  and  i t  has  been  merged  i n to  a  new 
LN  SSTP in  I EC  TR  61 850-90-3  to  supervise  saturation  temperatu re  i nclud ing  condensation  
as  wel l  as  bubbl i ng  temperatu re.  

IEC  

  SPDC 

IEC  

  SPTR  

IEC  

  SIMS  

IEC  

  SBTP  



 – 76  – I EC  TR  61 850-90-3:201 6  © I EC  201 6  

6.4.6  Bush ing  supervision  

 

Th i s  LN  i s  used  to  supervi se  bush ing  parts.  

6.4.7  Cool ing  supervision  

 

Th i s  LN  i s  used  to  con tro l  cool i ng  equ ipment  i n  I EC  61 850-7-4.  I n  I EC  TR  61 850-90-3,  a  new 
LN  SCGR i s  used  to  supervise  cool ing  g roup.  

6.4.8  Anci l lary sensors  supervision  

 

The  anci l lary  equ ipment i s  supervised  th rough  TFLW ( l i qu id  f low sensor) ,  TLVL med ia  l evel  
sensor) ,  TPRS (pressure  sensor) ,  TTMP ( temperature  sensor) ,  and  TGSN  (generic  sensor i f  
there  i s  no  speci fi c  sensor avai lable)  along  wi th  SIML ( l i qu id  med ium  supervis ion ) .  

7 Load  tap  changer (LTC)  

7.1  Summary 

Th is  chapter i l l ustrates  use  cases  and  data fl ow for  the  fo l l owing  CMD  functions  related  to  
LTC  (on-Load  Tap  Changer) .  

a)  Mon i toring  LTC  operation  properties  

b)  Mon i toring  LTC  operation  coun ts  

c)  Mon i toring  con tact  abrasion  

d )  Mon i toring  LTC  o i l  temperature  

e)  Mon i toring  operation  of  o i l  f i l ter  un i t  

P lease  note  that  the  fo l l owing  functi ons  shou ld  be  categorized  i n to  CMD  for  power 
transformers.  We  do  not  d iscuss  them  i n  th is  c lause.   

IEC  

  SBSH  

IEC  

  CCGR 

IEC  

  S IML 
  TFLW 
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  TPRS  
  TTMP  

  TGSN  
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f)  Mon i toring  o i l  temperature   

g )  Mon i toring  o i l  l eak 

h )  Mon i toring  gas  con tained  i n  o i l  

i )  Mon i toring  bush ing   

7.2  Load  tap  changer overview 

The  on- load  tap-changer i s  a  device  for  chang ing  the  tap  of  a  wind ing ,  su i table  for  operation  
wh i le  the  transformer i s  energ ized  or  on  l oad .  The  featu res  are  as  fo l l ows:  

•  Chang ing  the  tap  wh i le  the  transformer i s  on  l oad  

•  Requ i rement  for  l ong  l i fe  t ime  al though  i t  has  some parts  such  as  con tact  that  i s  
consumed  by many operations.   

•  Cooperation  wi th  the  transformer i n  the  case  of  power system  fau l t  or  overload .  

 

Figure  24  – Structure  of  load  tap  changer 

Figure  24  shows  a  typical  s tructu re  of  l oad  tap  changer:  

•  D i verter swi tch :  Swi tch ing  device  used  i n  con junction  wi th  a  tap  se lector to  carry,  make  or  
break currents  i n  ci rcu i ts  wh ich  have  al ready been  selected .  

•  Tap  selector:  Device  designed  to  carry (bu t  not  to  make  or  break)  cu rren t,  used  i n  
con junction  wi th  a  d i verter swi tch  to  se lect  tap  connections.   

•  Change-over se lector:  Device  designed  to  carry (bu t  not  to  make  or  break)  cu rren t,  used  
i n  con junction  wi th  the  tap  selector or  selector  swi tch  to  enable  i ts  con tacts  and  the  
connection  taps  to  be  used  more  than  once  when  moving  from  one  extreme  posi ti on  to  the  
other.  

•  Motor d ri ve  mechan ism:  Drivi ng  mechan ism  wh ich  i ncorporates  an  e lectri c  motor and  a  
con tro l  ci rcu i t  

•  Oi l  f i l ter  un i t:  Device  pu ri fyi ng  i nsu lated  o i l  

7.3  Constraints/assumptions/design  considerations 

We assume a  system  con figu ration  for  CMD  as  depicted  i n  Fi gu re  25.  I t  i s  assumed  that  use  
cases  are  related  to  the  IEDs  su rrounded  by the  dotted  l i ne  i n  Fi gu re  25.  

IEC  
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History of power 
system operation

Equipment 
supervision

Meteorological  
information Maintenance planning  

support

Design  of target 
equipment

Configuration  
management

IED (Station  
Computer)

Sensor
Condition
monitoring
Date

Other Systems CMD database Appl ications

LTC
 

IEC 

Figure  25  – Configuration  of  LTC CMD system  

•  Sensor:  measures  various  i n formation  from  a  target  equ ipment,  and  sends  s ignals  to  an  
IED.   

•  I ED  ( I n tel l i gen t  E lectron ic  Device) :  Stores  data accord ing  to  t ime  sequence.  Processes  
several  data from  sensors  to  new data such  as  percen tage  of  con tact  abrasion .  Judges  
whether a  data i s  wi th in  the  normal  range  or  not.   

•  I ED  (Station  Computer/Gateway)  exchanges  data wi th  CMD database  or o ther compu ters  
via  WAN.  

•  CMD  database:  s tores  data from  IEDs  and  provides  them  to  appl i cations.  

The  fo l lowing  appl ications  are  assumed  to  process  CMD  data.  

a)  Equ ipment  supervis ion  

Th is  appl i cati on  supervises  status  of  target  equ ipment.  

b)  Main tenance  plann ing  support  

Th is  appl i cation  supports  the  plann ing  of  main tenance  work.  Th is  plann ing  i ncludes  
i nspection /repai r  schedu l ing  and  l i fetime  pred icti on  as  wel l  as  i den ti fyi ng  the  fau l t  cause.   

c)  Con fi guration  management  

Th is  appl icati on  manages  speci fi cations,  connecti vi ty  and  h istories  of  target  equ ipment.  
H i stories  i nclude  records  of  i nspection ,  main tenance,  fau l t  and  repai r.  

These  appl ications  may acqu i re  data from  other systems  i n  order to  accompl ish  thei r  functi ons.  
Examples  of  these  data are:  

•  H i story of  power system  operati ons  

•  Meteorolog ical  i n formation  

•  Design  of  target  equ ipment 
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7.4  Data  flow 

Figures  26,  27  and  28  show data fl ows  for  LTC  mon i toring :  

 

Figure  26  – Data  flows for LTC CMD (part  1 )  
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Figure  27  – Data  flows for LTC CMD (part  2)  

 

Figure  28  – Data  flows for  LTC CMD (part  3)  

7.5  Use  case d iagram 

Th is  subclause  shows  use  cases  for the  CMD functions  that  have  been  described  i n  the  
summary section .  A use  case  as  shown  i n  Figu re  29  i l l ustrates  functions  i n  the  system  to  be  
designed  and  the  actors  of  the  system.  
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7.5.1  Moni toring  LTC operation  properties  

 
IEC 

Figure 29  – Use  case for  moni toring  LTC operation  properties  

Actor(s):  

Name Role  description  

Motor-d ri vi ng  cu rren t  sensor Measu re  the  motor  d ri vi ng  cu rren t.  

Torque  sensor Measu re  the  d ri ve  torque .  

Tap  pos i t i on  sensor I nd i cate  tap  pos i t i on  of  LTC.   

LTC  operati on  s i g nal  Sensor Detect  s tart/end  t ime  of  LTC  operati on .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  
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Use cases:  

Name Service  or  i n formation  provided  

Measu re  motor-d ri vi ng  

Cu rren t  

Read  motor-d ri vi ng  cu rren t  val ue  from  sensor  

S tore  the  data  accord i ng  to  t ime  sequence  

Measu re  d ri ve  torque  Read  d ri ve  to rque  val ue  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Read  tap  pos i t i on  Read  tap  pos i t i on  from  d i al  swi tch  

S tore  the  data  accord i ng  to  t ime  sequence  

Detect  operati on  

du rati on  

Detect  an  LTC  operati on  s i gnal  from  sensor 

Save  the  operati on  wi th  i ts  t ime  s tamp  

Calcu l ate  du rati on  u s i ng  s tart-up  and  completi on  t ime  s tamps  

Store  the  du rati ons  accord i ng  to  t ime  sequence  

Provi de  operati on  

properti es  

P rovi de  the  s tored  data 

Send  a  no ti f i cat i on  i f  some  o f  the  s tored  data i s  not  wi th i n  the  normal  range  

 

Basic  flow:  

Measure  motor-driving  cu rren t  

Use  case step  Description  

Step  1  Read  motor-d ri vi ng  cu rren t  val ue  from  sensor.  

S tep  2  S tore  the  data  accord i ng  to  t ime  sequence.  

 

Measure  drive  torque  

Use  case step  Description  

Step  1  Read  d ri ve  torque  val ue  from  sensor.  

S tep  2  S tore  the  data  accord i ng  to  t ime  sequence.  

 

Read  tap  posi ti on  

Use  case step  Description  

Step1  Read  tap  pos i t i on  from  d i al  swi tch .  

S tep2  Store  the  data  accord i ng  to  t ime  sequence.  

 

Detect  operation  du ration  

Use  case step  Description  

Step  1  Detect  s tart-up  s i g nal  from  sensor  and  save  the  t ime.  

S tep  2  Detect  complet i on  s i gnal  from  sensor  and  save  the  t ime.  

S tep  3  Cal cu l ate  du rati on  u s i ng  s tart-up  and  completi on  t ime  s tamp.  

S tep  4  S tore  the  du rati ons  accord i ng  to  t ime  sequence.  
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Provide  operation  properties  

Use  case step  Description  

Step  1  Make  data set  u s i ng  operati on  t ime  s tamp.  

Th i s  data  set  con tai ns  motor-d ri vi ng  cu rren t,  shaft  torque ,  tap  pos i t i on  and  
operati on  du rati on .  

S tep  2  Provi de  a  set  o f  data  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  

 

7.5.2  Moni toring  LTC operation  counts  

Figure  30  shows  a  use  case  for  mon i toring  LTC  operation  coun ts.  

 
IEC 

Figure  30  – Use case for  moni toring  LTC operation  counts  

Actor(s):  

Name Role  description  

LTC  operati on  s i g nal  Sensor Detect  s tart/end  t ime  of  LTC  operati on .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  
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Use case:  

Name Service  or  i n formation  provided  

Coun t  operati ons  Detect  an  LTC  operati on  s i gnal  

Cal cu l ate  the  operati on  coun t  

Provi de  operati on  

coun ts  

P rovi de  the  operati on  coun t  

Send  a  no ti f i cat i on  i f  the  operati on  coun ts  exceeds  the  reset  th reshol d  

 

Basic  flow:  

Count  operati ons  

Use  case step  Description  

Step  1  Detect  an  LTC  operati on  s i g nal .   

S tep  2  Cal cu l ate  the  operat i on  coun ts.  

 

Provide  operation  coun ts  

Use  case step  Description  

Step  1  Provi de  the  operat i on  coun ts .  I f  the  operati on  coun ts  exceed  the  pre-set  
th resho ld ,  a  n ot i f i cat i on  i s  provi ded  wi th  the  operati on  coun ts .  

7.5.3  Moni toring  contact  abrasion  

Figure  31  shows  a  use  case  for  mon i tori ng  LTC  con tact  abrasion .  

 
IEC 

Figure 31  – Use  case for  moni toring  contact  abrasion  
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Actor(s):  

Name Role  description  

Load  cu rren t  sensor 

（ CT embedded  i n  bush i ng）  

Measu re  l oad  cu rren t.   

LTC  operati on  s i g nal  sensor Detect  s tart/end  t ime  of  LTC  operati on .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Detect  LTC  operati on  S i g nal  Detect  an  LTC  operati on  s i gnal  from  sensor 

Save  the  operati ons  wi th  i ts  t ime  s tamp  

Measu re  l oad  cu rren t  Read  l oad  cu rren t  val ue  from  CT 

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  con tact  abrasion  Calcu l ate  con tact  abrasi on  

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  the  s tored  data 

Send  a  noti f i cat i on  i f  a  certain  number o f  the  data  i s  n ot  wi th i n  the  normal  range  

 

Basic  flow:   

Detect  LTC  operati on  s i gnal  

Use  case step  Description  

Step  1  Detect  an  operat i on  s tart-up  s i gnal  from  sensor.  

S tep  2  Save  the  operat i on  s tart-up  data  wi th  i ts  t ime  s tamp.  

S tep  3  Detect  operati on  completi on  s i g nal  from  sensor.  

S tep  4  Save  the  operat i on  completi on  data  wi th  i ts  t ime  s tamp.  

 

Measure  load  cu rren t  

Use  case step  Description  

Step1  Read  l oad  cu rren t  val ue  from  CT.  

S tep2  Store  the  data  accord i ng  to  t ime  sequence.  
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Provide  con tact  abrasion  

Use  case step  Description  

Step  1  I n teg rate  l oad  cu rren t  from  LTC  start-up  to  complet i on .  

S tep  2  Cal cu l ate  the  percen tage  of  con tact  abrasi on  based  on  the  i n teg rated  l oad  
cu rren t.  

S tep  3  S tore  the  percen tage  accord i ng  to  t ime  sequence.  

S tep  4  Provi de  the  percen tage.  I f  th e  data  i s  n ot  wi th i n  the  normal  range  a  no ti f i cati on  
i s  attached  to  the  data.  

 

7.5.4  Moni toring  LTC oi l  temperature  and  flow 

Figure  32  shows  a  use  case  for  mon i toring  LTC  oi l  temperatu re  and  flow.  

 
IEC 

Figure  32  – Use  case for  moni toring  LTC oi l  temperature  and  flow  
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Actor(s):  

Name Role  description  

LTC  o i l  temperatu re  sensor Measu re  temperatu re  o f  LTC  o i l .   

Transformer o i l  temperatu re  
sensor 

Measu re  temperatu re  o f  transformer o i l .   

LTC  o i l  f l ow re lay  Detect  LTC  o i l  f l ow re lay operati on  caused  by  gas  produced  by  arc  d i scharge.  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Measu re  LTC  o i l  temperatu re  Read  LTC  o i l  temperatu re  value  from  sensor  

S tore  these  data  accord i ng  to  t ime  sequence  

Measu re  transformer  o i l  
temperatu re  

Read  transformer o i l  temperatu re  val ue  from  sensor  

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  temperatu re  
properti es  

Calcu l ate  LTC  o i l  temperatu re  d i fference  

S tore  LTC  o i l  temperatu re  and  LTC  o i l  temperatu re  d i fference  data  accord ing  to  
t ime  sequence  

Provi de  the  s tored  data 

Send  a  noti f i cat i on  i f  these  data  exceed  the  preset  th reshol d  

Detect  LTC  o i l  f l ow Detect  LTC  o i l  f l ow re lay operati on  caused  by  gas  

Send  a  no ti f i cat i on  when  LTC  o i l  f l ow i s  detected  

 

Basic  flow:   

Supervise  LTC  o i l  temperature  

Use  case step  Description  

Step1  Read  LTC  o i l  temperatu re  val ue  from  sensor  

S tep2  Store  the  data  accord i ng  to  t ime  sequence.  

 

Supervise  o i l  temperatu re  

Use  case step  Description  

Step1  Read  transformer  o i l  temperatu re  val ue  from  sensor  

S tep2  Store  the  data  accord i ng  to  t ime  sequence.  
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Provide  temperatu re  properties  

Use  case step  Description  

Step  1  Cal cu l ate  LTC  o i l  temperatu re  d i fference  from  LTC  o i l  temperatu re  and  
transformer  o i l  temperatu re  

Step  2  S tore  LTC  o i l  temperatu re  and  LTC  o i l  temperatu re  d i fference  data  accord i ng  to  
t ime  sequence  

Step  3  Provi de  the  s tored  data.  I f  these  exceed  the  preset  th reshold ,  a  noti f i cat i on  i s  
attached  to  the  data.  

 

Detect  LTC  o i l  f l ow 

Use  case step  Description  

Step1  Detect  LTC  o i l  f l ow re lay operati on  caused  by  gas  

Step2  Send  a  not i f i cat i on  when  LTC  o i l  f l ow i s  detected  

 

7.5.5  Moni toring  operation  of  oi l  fi l ter  un i t  

Figure  33  shows  a  use  case  for  mon i tori ng  the  operation  of  the  LTC  o i l  f i l ter un i t.  

 
IEC 

Figure  33  – Use  case for  moni toring  operation  of  oi l  fi l ter  un i t  
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Actor(s):  

Name Role  description  

OFU  (Oi l  F i l ter  Un i t)  
operati on  s i gnal  sensor 

Detect  s tart/end  t ime  of  OFU  operati on .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Detect  OFU  operati on  s i gnal  Detect  an  OFU  (Oi l  Fi l ter  Un i t )  operati on  s i gnal  

I ncremen t  operati on  coun t  

Operati on  coun ts  P rovi de  the  operati on  coun ts  

Send  a  no ti f i cat i on  i f  the  operati on  coun ts  exceed  the  
pre-set  th resho l d  

 

Basic  flow:  

Detect  OFU  operation  s ignal  

Use  case step  Description  

Step  1  Detect  an  OFU  (Oi l  F i l ter  Un i t)  operati on  s i g nal .  

S tep  2  I n cremen t  operat i on  coun t.  

 

Operation  coun ts  

Use  case step  Description  

Step1  Provi de  operat i on  coun ts .  I f  the  coun ts  exceed  the  preset  th reshol d  a  
n ot i f i cat i on  i s  attached  to  the  data.  

 

7.6  Data  description  table 

7.6.1  Moni toring  operation  property 

Supervisory data table  

Supervisor  I tem  Data  Data  description  CDC M/O/C  

Supervi sory devi ce  MotDrvA Motor  d ri vi ng  cu rren t  MV O  

Torq  Dri ve  torque  MV O  

TapPos  Tap  pos i t i on  I NS  O  

OpDur  LTC  operati on  du rati on  MV O  

 



 – 90  – I EC  TR  61 850-90-3:201 6  © I EC  201 6  

Supervisory status  data table  

Status  I tem  Data  Data  description  CDC M/O/C 

Supervi sory  devi ce  MDAAlm  Motor d ri vi ng  cu rren t  al arm  
i n formati on  

SPS  O  

MDAWrn  Motor  d ri vi ng  cu rren t  warn i ng  
i n formati on  

SPS  O  

TorqAlm  Dri ve  to rque  alarm  i n formati on  SPS  O  

TorqWrn  Dri ve  to rque  warn i ng  i n formati on  SPS  O  

EndPosR End  pos i t i on  reached  wh i l e  rai s i ng  o r  
h i ghest  al l owed  tap  pos i t i on  reached  

SPS  O  

EndPosL End  pos i t i on  reached  wh i l e  l oweri ng  
or  l owest  al l owed  tap  pos i t i on  reached  

SPS  O  

OpDu rAlm  LTC  operati on  du rati on  al arm  
i n formati on  

SPS  O  

OpDu rWrn  LTC  operati on  du rati on  warn i ng  
i n formati on  

SPS  O  

 

Supervisory th reshold  data table  

Threshold  I tem  Data  Data  description  CDC M/O/C  

Supervi sory  devi ce  MDAAlmSet  Motor  d ri vi ng  cu rren t  th resho ld  fo r  
al arm  

ASG  O  

MDAWrnSet  Motor  d ri vi ng  cu rren t  th resho ld  fo r  
warn i ng  

ASG  O  

TorqAlmSet  Dri ve  torque  th reshol d  for  al arm  ASG  O  

TorqWrnSet  Dri ve  torque  th reshol d  for  warn i ng  ASG  O  

OpDurAlmSet  LTC  operati on  du rat i on  th resho l d  for  
al arm  

ASG  O  

OpDurWrnSet  LTC  operati on  du rat i on  th resho l d  for  
warn i ng  

ASG  O  

 

Motor dri vi ng  cu rren t  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(Motor  d ri vi ng  cu rren t  
sensor)   

AmpSv Motor  d ri ve  cu rren t  SAV O  

 

Shaft  torque  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(Shaft  torque  sensor)   

TrqSv Torque  SAV O  
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Tap  Posi tion  data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(Tap  pos i t i on  sensor)  

TapPos  Change  tap  pos i t i on  to  ded i cated  
pos i t i on  

I SC  C  

TapChg  Change  tap  pos i t i on  (stop,  h i gher,  
l ower)  

BSC C  

 

Cond i ti on  C:  depend ing  on  the  tap-change  method ,  at  l east  one  of  the  two  con tro ls  TapChg  
and  TapPos  shal l  be  used .  

LTC  operation  s i gnal  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(LTC operati on  s i gnal  
sensor)   

TapPos  Change  tap  pos i t i on  to  ded i cated  
pos i t i on  

I SC  C  

TapChg  Change  tap  pos i t i on  (stop,  h i gher,  
l ower)  

BSC C  

 

Cond i ti on  C:  depend ing  on  the  tap-change  method ,  at  l east  one  of  the  two  con tro ls  TapChg  
and  TapPos  shal l  be  used .  

7.6.2  Moni toring  operation  counts  

Supervisory data table  

Supervisor  I tem  Data  Data  description  CDC M/O/C  

Supervi sory  devi ce  OpCn tRs  Resettabl e  operat i on  coun ter  I NC  O  

 

Supervisory status  data table  

Status  I tem  Data  Data  description  CDC M/O/C 

Supervi sory devi ce  OpCn tAlm  Operati on  coun ts  al arm  SPS  O  

OpCn tWrn  Operati on  coun ts  warn i ng  SPS  O  

 

Supervisory th reshold  data table  

Threshold  I tem  Data  Data  description  CDC M/O/C 

Supervi sory  devi ce  OpCn tAlmSet  Operati on  coun ts  th reshol d  for  
al arm  

I NG  O  

OpCn tWrnSet  Operati on  coun ts  i n  a  m i nu te  
th resho ld  fo r warn i ng  

I NG  O  

 

LTC operation  s i gnal  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(LTC operati on  s i gnal  
sensor)   

TapPos  Change  tap  pos i t i on  to  ded i cated  
pos i t i on  

I SC  C  

TapChg  Change  tap  pos i t i on  (stop,  h i gher,  
l ower)  

BSC C  
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Cond i ti on  C:  depending  on  the  tap-change  method ,  at  l east  one  of  the  two  con trols  TapChg  
and  TapPos  shal l  be  used .  

7.6.3  Moni toring  contact  abrasion  

Supervisory data table  

Supervisor  I tem  Data  Data  description  CDC M/O/C  

Supervi sory  devi ce  AbrPrt  Abrasi on  ( i n  %)  o f  parts  subject  to  
wear  

MV O  

 

Supervisory status  data table  

Status  I tem  Data  Data  description  CDC M/O/C 

Supervi sory devi ce  AbrPrtAlm  Abrasi on  al arm  SPS  O  

AbrPrtWrn  Abrasi on  warn i ng  SPS  O  

 

Supervisory th reshold  data table  

Threshold  I tem  Data  Data  description  CDC M/O/C 

Supervi sory  devi ce  AbrPrtAlmSet  Abrasi on  th resho l d  for  al arm  I NG  O  

AbrPrtWrnSet  Abrasi on  th resho l d  for  warn i ng  I NG  O  

 

LTC operation  s i gnal  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(LTC operati on  s i gnal  
sensor)   

TapPos  Change  tap  pos i t i on  to  ded i cated  
pos i t i on  

I SC  C  

TapChg  Change  tap  pos i t i on  (stop,  h i gher,  
l ower)  

BSC C  

 

Cond i ti on  C:  depend ing  on  the  tap-change  method ,  at  l east  one  of  the  two  con tro ls  TapChg  
and  TapPos  shal l  be  used .  

Load  cu rren t  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(Load  cu rren t  sensor)   

AmpSv Load  cu rren t  SAV O  

 

7.6.4  Moni toring  LTC oi l  temperature  and  flow 

Supervisory data table  

Supervisor  I tem  Data  Data  description  CDC M/O/C  

Supervi sory  devi ce  Tmp  LTC  o i l  temperatu re  MV O  

OTDi f  Temperatu re  d i fference  between  LTC  
o i l  and  transformer  o i l  

MV O  
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Supervisory status  data table  

Status  I tem  Data  Data  description  CDC M/O/C 

Supervi sory devi ce  TmpAlm  I nsu l at i on  l i qu i d  temperatu re  al arm  SPS  O  

TmpWrn  I nsu l at i on  l i qu i d  temperatu re  warn i ng  SPS  O  

OTDi fAlm  Temperatu re  d i f ference  al arm  SPS  O  

OTDi fWrn  Temperatu re  d i f ference  warn i ng  SPS  O  

GasFlwTr I nsu l at i on  l i qu id  f l ow tri p  because  o f  
gas  

SPS  O  

 

Supervisory th reshold  data table  

Threshold  I tem  Data  Data  description  CDC M/O/C 

Supervi sory  devi ce  

 

TmpAlmSet  Temperatu re  alarm  l evel  sett i ng  ASG  O  

TmpWrnSet  Temperatu re  warn i ng  l evel  sett i n g  ASG  O  

OTDi fAlmSet  Temperatu re  d i fference  th resho l d  for  
al arm  

I NG  O  

OTDi fWrnSet  Temperatu re  d i f ference  th resho l d  for  
warn i ng  

I NG  O  

 

LTC o i l  temperatu re  sensor / Transformer o i l  temperature  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(LTC o i l  temperatu re  
sensor)  

TmpSv LTC  o i l  temperatu re  SAV O  

 

7.6.5  Moni toring  operation  of  oi l  fi l ter  un i t  

Supervisory data table  

Supervisor  I tem  Data  Data  description  CDC M/O/C  

Supervi sory  devi ce  OFCn t  Oi l  f i l ter  coun ts  I NS  O  

 

Supervisory status  data table  

Status  I tem  Data  Data  description  CDC M/O/C 

Supervi sory devi ce  OFCn tAlm  Oi l  f i l ter  coun ts  a l arm  SPS  O  

OFCn tWrn  Oi l  f i l ter  coun ts  warn i ng  SPS  O  

 

Supervisory th reshold  data table  

Threshold  I tem  Data  Data  description  CDC M/O/C 

Supervi sory  devi ce  OFCn tAlmSet  Oi l  f i l ter  coun ts  th reshol d  for  al arm  I NG  O  

OFCn tAlmWrnSet  Oi l  f i l ter  coun ts  th reshol d  for  warn i ng  I NG  O  
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Oi l  f i l ter  operati on  s i gnal  sensor data table  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Data  acqu i s i t i on  
devi ce  

(Oi l  f i l ter operati on  
s i gnal  sensor)   

OpCtl  Operate  f i l ter  SPC O  

 

8 Underground  cable  (UGC)  

8.1  Summary 

A cond i ti on  mon i toring  system  for  underground  cables  acqu i res  cond i t ion  data from  sensors  
that  are  i nstal led  i n to ,  on  or  around  the  cables  to  be  mon i tored .  A typical  system  con figu ration  
i s  i l l ustrated  i n  Figure  34.  

 

Figure  34  – An  on l ine  system  moni toring  OF (Oi l  Fi l led)  cable  condi tions 

(Th is  fi gu re  taken  from  Figure  4-3-38  i n  reference  [1 ] 2)  

8.2  Underground  cable  overview 

8.2.1  General  

There  are  two  major  types  of  under-g round  cables  described  as  fo l l ows.  Therefore  th i s  
document  i s  focused  on  CMD  for  these  types.   

8.2.2  XLPE (cross-l inked  polyethylene insu lated)  cable  

Th is  subclause  mentions  the  characteristics  of  XLPE  cable  from  the  viewpoin ts  of  jacket,  
term inal  and  connection .  

_____________ 

2 Numbers  i n  square  brackets  refer  to  the  bi b l i og raphy.  

IEC  
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l ine  

Conduit 
l ine  

Conduit 
l ine  

Monitoring  
system  

Substation  

Optical  fiber for temperature sensing  
Optical  fiber for strain  sensing  
Heat flow sensor  

Core displacement  
sensor  

Optical  sensor of 
cable extension  

Optical  fiber for 
data transmission  
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A cable  has  two  major parts,  core  and  jacket.  Core  i s  usual l y  made  of  metal  to  carry  e lectrici ty.  
On  the  other hand ,  jacket  i s  made  of  XLPE  to  i nsu late  the  core  from  surround ings  e lectrical l y.  
I t  covers  the  core  as  i l l ustrated  i n  Figu re  35.  

 

Figure  35  – Cable  cross-section  drawing  

Several  methodolog ies  have  been  appl ied  to  construct  a  cable  term inal .  A prefabrication  
method  i s  one  of  the  most  popu lar  ways  to  construct  a  cable  term inal .  I t  provides  easy 
construction  as  wel l  as  superior  i nsu lation .  Oi l  immersion  method  i s  another one  that  used  to  
be  appl i ed  for  h i gh  vo l tage  cables.  I t  i s  superior  i n  terms  of  i nsu lation .  Other methods  i nclude  
taping  method,  p lugg ing - in  method  and  semi -prefabrication  method .  

Cables  are  connected  us ing  the  same  methods  as  for  term inal .  I n  add i ti on ,  mold  processing  
or a  method  us ing  rubber block i s  appl i ed  to  cable  connection .  

8.2.3  OF (Oi l  Fi l led)  cable 

Oi l  i s  f i l l ed  between  core  wi re  and  jacket  i n  th i s  type  of  cables.  Th is  means  that  supervis ion  of  
OF cable  i s  same as  or  s im i lar  to  that  for  o i l  i n  power transformer.  

8.3  Constraints/assumptions/design  considerations 

Th is  clause  describes  use  cases  and  related  i n formation  for  CMD  of  UGC i tsel f.  P lease  note  
that  we  make  no  reference  to  UGC-related  faci l i t i es  such  as  an  o i l  pump or  tunnel .   

We  d i scuss  the  data that  are  mon i tored  by an  on l ine  system.  The  mean ing  of  “on l i ne  system”  
i n  th i s  document  i s  that  sensors  are  always  or temporal l y  i nstal led  to  cables  and  data from  
sensors  i s  transferred  to  a  remote  IED  via a  commun ication  network.  Th is  document  does  not  
d i scuss  the  data that  a  crew acqu i res  by a  testi ng  device.  

8.4  Data  flow 

Figure  36  i l l ustrates  supervis ions  of  underg round  cables  and  thei r  data f lows.  They are  
common  for XLPE  cables  and  OF cables.  The  use  cases  men tioned  i n  the  fo l lowing  
subclauses  assume  the  data described  i n  Figu re  36.  

IEC  

Conductive shielding  layer  

Outer-semiconducting  layer  
(for partial  discharge suppression)  

Inner-semiconducting  layer 
(for partial  discharge suppression)  

Conductor 
(cupper,  aluminium)  

Insulator 
(crossl inked polyethylene)  

Sheath  



  
–
 9
6
 –
 

IE
C
 T
R
 6
1
8
5
0
-9
0
-3
:2
0
1
6
 ©

 IE
C
 2
0
1
6
 

Themal  aging
Earth  fault

without breaker trip

Statistical  processing
and  abnormal  d iagnosis

Data  assembl ing
and  structuring

Cable surface
temperature

Cable position
Current on

earthing  conductor
Partial

d ischarge
Appl ied
voltage

Harmonic
current on  cable

Zero-phase-
sequence
current

Zero-phase-
sequence
voltage

Temperature d istribution
(trend)

Cable d isplacement
(trend)

Dielectric tangent
(trend)

Partial  d ischarge
(trend)

Harmonic
current on  cable

(trend)

Ground  fault with
high  fault resistance

(trend)

Intermittent
earth  fault
(trend)

Temperature d istribution
(time series)

Cable d isplacement
(time series)

Dielectric tangent
(time series)

Partial  d ischarge
(time series)

Harmonic
current on  cable
(time series)

Ground  fault with
high  fault resistance

(time series)

Intermittent
earth  fault
(time series)

Sensor data

reading

Cracking
Insulation  aging

supervision
Water tree
supervision

 
IEC 

Figure  36  – Supervisions  of  UGC and  thei r  data  flows 
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Fi gu re  37  depicts  supervi s ions  of  OF cables  and  thei r  data f l ows.  They are  not  appl ied  to  
supervis ions  for  XLPE  cables.  Some use  cases  mentioned  i n  the  fo l l owing  subclauses  
assume the  data described  i n  Figu re  37.  
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Oil  level
Sensor data

reading
 

IEC 

Figure  37 – Supervisions  of  OF cables  and  thei r  data  flows 

8.5  Use  case d iagram 

8.5.1  General  

Th is  subclause  shows  use  cases  for the  CMD functions  that  have  been  described  i n  the  
summary section .  The  use  case  i n  Fi gu re  38  i l l ustrates  functi ons  i n  the  system  to  be  designed  
and  the  actors  of  the  system.  

8.5.2  Thermal  ag ing  supervision  

 
IEC 

Figure 38  – Use  case for  thermal  ag ing  supervision  
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Actor(s):  

Name Role  description  

Temperatu re  sensor Measu re  temperatu re  on  cable  su rface.  I t  cou l d  measu re  temperatu re  at  one  
po i n t,  o r  mu l t i pl e  po i n ts .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Read  cabl e  temperatu re  Read  temperatu re  val ue  from  sensors .  

S tore  these  data  accord i ng  to  t ime  sequence.  

Provi de  thermal  ag i ng  
i n formati on  

P rocess  i n formati on  re l ated  to  thermal  ag i ng  o f  cabl e  based  on  the  s tored  data.  

P rovi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  of  the  data  i s  not  wi th i n  the  normal  range  

 

Basic  flow:  

Read  cable  temperatu re  

Use  case step  Description  

Step  1  Read  temperatu re  val ue  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  thermal  ag ing  i n formation  

Use  case step  Description  

Step  1  Anal yze  temperatu re  d i s tri bu ti ons  on  the  supervi sed  cabl e .  

S tep  2  J udge  the  temperatu re  d i s tri bu t i ons  are  wi th i n  the  normal  range  or  not .  

S tep  3  Provi de  the  data  set  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  

 

8.5.3  Supervision  of  cable  parts  cracking  

The  l eng th  of  UGC varies  accord ing  to  i ts  temperature,  so  that  a  force  i s  appl i ed  to  parts  of  a  
cable  such  as  connection .  I f  a  force  exceeds  the  proof  streng th  of  cable  parts,  they are  
cracked.  Cable  d isplacement  i s  though t  to  have  a  re lation  to  a  force  appl ied  to  a  cable.  

A sensor shown  i n  Figu re  39  has  been  proposed  for  measurement of  cable  d i splacement i n  
th ree  d imensions.  A system  for  CMD  of  UGC cou ld  acqu i re  data from  such  a  sensor.  
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Figure 39  – A sensor detecting  cable  posi tions in  3  d imensions 

Figure  40  shows  a  use  case  for  supervis ion  of  cable  parts  cracking .  

 
IEC 

Figure 40  – Use  case for  supervision  of  cable  parts  cracking  
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Actor(s):  

Name Role  description  

Posi t i on  sensor  Measu re  how l ong  a  cabl e  i s  d i splaced  from  a  reference  po i n t.  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  support  Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cati ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Read  cabl e  pos i t i on  Read  a  cabl e  pos i t i on  val ue  (3 -d imensi onal )  from  sensors .  

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  cable  d i splacemen t  Process  i n formati on  re l ated  to  cabl e  d i spl acemen t  based  on  the  
s tored  data.  

Provi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  o f  the  data  i s  not  wi th i n  the  normal  
range  

 

Basic  flow:  

Read  cable  posi ti on  

Use  case step  Description  

Step  1  Read  a  cabl e  posi t i on  val ue  (3-d imensi onal )  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  cable  d isplacement 

Use  case step  Description  

Step  1  Anal yze  d i spl acement  on  the  supervi sed  cabl e  based  on  the  s tored  data.  

S tep  2  J udge  the  d i splacemen t  data  i s  wi th i n  the  normal  range  or  not .  

S tep  3  Provi de  the  data  set  to  a  u ser.  

Send  a  no ti f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  no t  wi th i n  the  normal  
range.  
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8.5.4  Insu lation  ag ing  supervision  

Figure  41  shows  a  use  case  for  i nsu lation  ag ing  supervis ion .  

 
IEC 

Figure  41  – Use case for  insu lation  ag ing  supervision  

Actor(s):  

Name Role  description  

Parti al  d i scharge  sensor  Measu re  part i al  d i scharge  from  a  cabl e .  

Vo l tage  sensor Measu re  vo l tage  appl i ed  to  a  conductor.  

Cu rren t  sensor  Measu re  cu rren t  appl i ed  to  a  conductor.  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Read  parti al  d i scharge  Read  parti al  d i scharge  val ue  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Read  d i e l ectri c  tangen t  Read  val ues  o f  appl i ed  vo l tage  and  cu rren t  on  earth i ng  conductor  from  sensors  

S tore  these  data  accord i ng  to  t ime  sequence.  

Provi de  i nsu l at i on  ag i ng  
i n formati on  

P rocess  i n formati on  re l ated  to  i nsu l ati on  ag i ng  based  on  the  s tored  data.  

P rovi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  o f  the  data  i s  n ot  wi th i n  the  normal  range  
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Basic  flow:  

Read  partial  d i scharge  

Use  case step  Description  

Step  1  Read  parti al  d i scharge  val ue  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Read  d ie lectric  tangent  

Use  case step  Description  

Step  1  Read  values  o f  appl i ed  vo l tage  and  cu rren t  on  earth i ng  conductor  from  sensors  

Step  2  Cal cu l ate  d i e l ectri c  tangen t  from  the  val ues  o f  vo l tage  and  cu rren t.  

S tep  3  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  i nsu lation  ag ing  i n formation  

Use  case step  Description  

Step  1  Anal yze  parti al  d i scharge  and  d i e l ectri c  tangen t  on  the  supervi sed  cable  based  
on  the  s tored  data.  

S tep  2  J udge  the  i n su lat i on  ag i ng  o f  the  cable  i s  wi th i n  the  normal  range  or  not .  

S tep  3  Provi de  the  data  set  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  

 

8.5.5  Water-tree  supervision  

Figure  42  shows  a  use  case  for  water- tree  supervis ion .  

 
IEC 

Figure  42  – Use case for  water-tree supervision  
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Actor(s):  

Name Role  description  

Curren t  sensor Measu re  harmon i c  cu rren t  on  cabl e  su rface.  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Read  harmon i c  cu rren t  Read  harmon i c  cu rren t  val ue  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  water- tree  
i n formati on  

P rocess  i n formati on  re l ated  to  water- tree  based  on  the  s tored  data.  

P rovi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  o f  the  data  i s  n ot  wi th i n  the  normal  range  

 

Basic  flow:  

Read  harmon ic  cu rren t  

Use  case step  Description  

Step  1  Read  harmon i c  cu rren t  val ue  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  water- tree  i n formation  

Use  case step  Description  

Step  1  Anal yze  water- tree  i n i t i at i on  on  the  supervi sed  cabl e  based  on  the  s tored  data.  

S tep  2  J udge  the  water- tree  i n i t i at i on  data  i s  wi th i n  the  normal  range  or  not .  

S tep  3  Provi de  the  data  set  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  
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8.5.6  Supervision  of  earth  fau l t  wi thout  ci rcu i t  breaker trip  

Figure  43  shows  a  use  case  for  supervis ion  of  earth  fau l t  wi thou t  ci rcu i t  breaker trip.  

 
IEC 

Figure  43  – Use case for  supervision  of  earth  fau l t  wi thout  ci rcu i t  breaker trip  

Actor(s):  

Name Role  description  

Curren t  sensor Measu re  zero-phase-sequence  cu rren t  

Vo l tage  sensor Measu re  zero-phase-sequence  vo l tage  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  
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Use case:  

Name Service  or  i n formation  provided  

Read  earth  fau l t  wi th  h i gh  
fau l t  res i stance  

Read  cu rren t  and  vo l tage  val ues  from  sensor  

J udge  whether  an  earth  fau l t  occu rs  or  n ot.  

S tore  these  data  accord i ng  to  t ime  sequence  

Read  i n term i tten t  earth  fau l t  Read  cu rren t  and  vo l tage  val ues  from  sensor 

J udge  whether  an  earth  fau l t  occu rs  or  not .  

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  earth  
fau l t  i n formati on  

P rocess  i n formati on  re l ated  to  earth  fau l t  based  on  the  s tored  data.  

P rovi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  of  the  data  i s  n ot  wi th i n  the  normal  range  

 

Basic  flow:  

Read  earth  fau l t  wi th  h i gh  fau l t  res istance  

Use  case step  Description  

Step  1  Read  cu rren t  and  vo l tage  val ues  from  sensor 

S tep  2  J udge  whether  the  earth  fau l t  occu rs  o r  not.  

S tep  3  S tore  these  data  accord i ng  to  t ime  sequence  

 

Read  i n termi tten t  earth  fau l t  

Use  case step  Description  

Step  1  Read  cu rren t  and  vo l tage  val ues  from  sensor 

S tep  2  J udge  whether  the  earth  fau l t  occu rs  o r  not.  

S tep  3  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  earth  fau l t  i n formation  

Use  case step  Description  

Step  1  Anal yze  earth  fau l ts  on  the  supervi sed  cabl e  based  on  the  s tored  data.  

S tep  2  Provi de  the  data  set  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  
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8.5.7 Oi l  ag ing  supervision  

Figure  44  shows  a  use  case  for  o i l  ag ing  supervis ion .  

 
IEC 

Figure  44  – Use  case for  oi l  ag ing  supervision  

Actor(s):  

Name Role  description  

Gas  sensor Measu re  densi ty  o f  a  parti cu l ar  gas.  

Another type  o f  sensor  wou l d  be  i n stal l ed  for another  sort  o f  g as .  

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Measu re  gas  densi ty  Read  the  val ue  o f  gas  dens i ty  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  o i l  ag i ng  i n formati on  P rocess  i n formati on  re l ated  to  o i l  ag i ng  based  on  the  s tored  data.  

P rovi de  the  s tored  or  processed  data  

Send  a  noti f i cat i on  i f  some  o f  the  data  i s  n ot  wi th i n  the  normal  range  
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Basic  flow:  

Measure  gas  densi ty  

Use  case step  Description  

Step  1  Read  the  val ue  o f  g as  densi ty  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Provide  o i l  ag ing  i n formation  

Use  case step  Description  

Step  1  Anal yze  o i l  ag i ng  on  the  supervi sed  cable  based  on  the  s tored  data.  

S tep  2  J udge  the  o i l  ag i ng  data i s  wi th i n  the  normal  range  or  no t.  

S tep  3  Provi de  the  data  set  to  a  user.  

Send  a  not i f i cat i on  i f  a  certai n  number o f  the  s tored  data  i s  not  wi th i n  the  
normal  range.  

 

8.5.8  Oi l  l eak supervision  

Figure  45  shows  a  use  case  for  o i l  l eak supervis ion .  

 
IEC 

Figure 45  – Use  case for  oi l  l eak supervision  
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Actor(s):  

Name Role  description  

Oi l  pressu re  sensor Measu re  pressu re  o f  o i l  i n j ected  i n to  a  cabl e .  

Oi l  l evel  sensor Measu re  o i l  l eve l  i n  a  tank.  

Temperatu re  sensor Measu re  ambien t  temperatu re  around  a  tank 

Equ ipment  supervi s i on  Supervi se  s tatus  o f  target  equ ipmen t.  

Mai n tenance  p lann i ng  
support  

Support  p l ann i ng  mai n tenance  work.  

Asset  managemen t  Manage  speci fi cat i ons  and  h i stori es  of  target  equ i pmen t.  

 

Use case:  

Name Service  or  i n formation  provided  

Measu re  o i l  pressu re  Read  the  val ue  o f  o i l  pressu re  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Measu re  o i l  l eve l  Read  the  val ue  o f  o i l  l eve l  from  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Measu re  ambien t  
temperatu re  

Read  the  val ue  o f  temperatu re  sensor 

S tore  these  data  accord i ng  to  t ime  sequence  

Provi de  o i l  l eak i n formati on  Process  i n formati on  re l ated  to  o i l  l eak based  on  the  stored  data.  

Provi de  the  s tored  or  processed  data  

Send  a  no ti f i cat i on  i f  some  of  the  data  i s  n ot  wi th i n  the  normal  range  

 

Basic  flow:  

Measure  o i l  pressure  

Use  case step  Description  

Step  1  Read  the  val ue  o f  o i l  pressu re  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Measure  o i l  l evel  

Use  case step  Description  

Step  1  Read  the  val ue  o f  o i l  l eve l  from  sensor 

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  

 

Measure  ambien t  temperature  

Use  case step  Description  

Step  1  Read  the  val ue  o f  temperatu re  sensor  

S tep  2  S tore  these  data  accord i ng  to  t ime  sequence  
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Provide  o i l  l eak i n formation  

Use case step  Description  

Step  1  Analyze  o i l  l eak on  the  supervi sed  cabl e  based  on  the  s tored  data.  

S tep  2  J udge  the  o i l  l eak data  i s  wi th i n  the  normal  range  or  not.  

S tep  3  Provi de  the  data  set  to  a  user.  

Send  a  noti f i cat i on  i f  a  certai n  n umber o f  the  s tored  data  i s  not  wi th i n  the  normal  
range.  

 

References:  [8] ,  [9 ] ,  [1 0]  

8.6  Data  description  table 

8.6.1  Sensor i tems held  in  existing  LNs 

Sensor  I tem  Data  Data  description  CDC M/O/C 

Curren t  sensor AmpSv Cu rren t  (sampled  val ue)  SAV C  

Temperatu re  sensor TmpSv Temperatu re  [°C]  SAV C  

Posi t i on  sensor  AxDspSv Total  axial  d i spl acement  SAV C  

Vo l tage  sensor Vo lSv Vo l tage  (sampled  val ue)  SAV C  

Pressu re  sensor  P resSv Pressu re  o f  med i a  [Pa]  SAV C  

Level  sensor LevPctSv Level  [%]  SAV C  

 

8.6.2  Sensor i tems requ iring  a  new LN  

Sensor  I tem  Data  Data  description  CDC M/O/C 

Densi ty  sensor DenSv Densi ty  (mo l /L)  

Th i s  type  o f  sampled  val ues  ho l ds  gas  dens i ty.  

A  new LN  cou ld  be  named  TDEN .  

SAV C  
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8.6.3  Supervising  i tems held  in  existing  LNs 

Supervising  I tem  Data  Data  description  CDC M/O/C 

Parti al  d i scharge  AcuPaDsch  Acousti c  l evel  o f  parti al  
d i scharge  

MV C  

AppPaDsch  Apparen t  charge  o f  parti al  
d i scharge ,  peak l eve l  (PD)  

MV C  

NQS  Average  d i scharge  cu rren t  MV C  

Uh fPaDsch  UHF  l evel  o f  part i al  d i scharge  MV C  

Harmon i c  cu rren t  HA Sequence  o f  harmon i cs  o r i n ter  
harmon i cs  cu rren t  

HWYE  O 

Earth  fau l t  wi th  h i gh  
res i s tance  

Str  S tart  ACD  M  

I n term i tten t  earth  fau l t  S tr  S tart  ACD  M  

Gases  densi ty  H2ppm,  
N2ppm,  e tc.  

Measu remen t  of  Hydrogen  (H2  i n  
ppm) .  

Measu remen t  of  N2  i n  ppm .  

Gas  fracti on  cou l d  be  
represen ted  u s i ng  these  DOs.  

MV O  

Oi l  l evel  Lev I nsu l at i on  l i qu i d  l evel  (usual l y  i n  
m )  

MV O  

 

8.6.4  Supervising  i tems requ i ring  new DO’s  in  an  existing  LN  

Supervising  I tem  Data  Data  description  CDC M/O/C 

Variat i on  of  combusti b l e  
gases  densi ty  

CGasppmVar The  vari at i on  (amoun t  o f  
change)  o f  combusti bl e  gases  

MV O  

Temperatu re  d i stri bu ti on  TmpDis  Temperatu re  d i s tri bu ti on  on  
cabl e  

MV O  

Cable  d i spl acemen t  DspDi s  Cabl e  d i spl acemen t  from  i ts  
proper  posi t i on  

MV O  

 

8.6.5  Supervising  i tems requ i ring  a  new LN   

Supervising  I tem  Data  Data  description  CDC M/O/C 

Diel ectri c  tangen t  TanLosAng  Tangen t  o f  l oss  ang l e  of  the  
mon i tored  cable  

MV O  

 

9  Transmission  l ine  (TL)  

9.1  Summary 

Th is  document  describes  TL (Transmission  Line)  use  cases  and  data model l i ng  for  CMD 
(Cond i ti on  Mon i toring  analysis  and  D iagnostics) .  Any use  case  i n  CMD  shares  the  same  
design ing  concept  wh ich  starts  from  cond i t ion  mon i tori ng  th rough  sensors  to  detect  i n i t ial  
alarm  (warn ing )  po in ts  at  the  sensor l evel .  I n  some  cases,  a  CMD eng ine  i s  needed  to  
process  those  sensed  data statistical l y  to  decide  another alarm  poin t.  The  processing  may 
requ i re  another l evel  of  data processing  h ierarch ical l y.  I n  add i tion ,  the  structu red  CMD  
i n formation  can  be  provided  to  the  RCC (Reg ional  Con tro l  Centre)  and/or NCC  (National  
Con tro l  Cen tre)  for  the  asset  management.  

TL has  4  major CMD  componen ts:  

a)  Transmission  l i ne  componen t  – Line  between  towers,  
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b)  Transmission  tower componen t  – Tower frame and  g round  base,  

c)  I nsu lator componen t  – I nsu lator  between  tower and  l i ne,  

d )  Transmission  tower surround ing  area componen t – Tower su rround ing  area i nclud ing  
trees  and  natu ral  cond i ti ons,   

9.2  Transmission  l ine  overview 

9.2.1  Overhead  transmission  l ine  (OHTL)  

TL CMD  can  be  clustered  as  shown  i n  Fi gu re  46.  Transmission  l i ne  data are  managed  based  
on  the  cluster.  I n  each  tower cluster,  CMD servers  process  the  col lected  data from  each  
sensor to  send  alarm .  The  CMD  manager supervi ses  l i ne,  tower and  i nsu lator  soundness  and  
can  be  also  used  for  main tenance  at  the  asset  management.  The  CMD  server statistical l y  
processes  the  col lected  data,  analyses  and  d iagnoses  the  processed  data.  I n  case  of  a  
vio lation  of  the  predefined  setti ng  value,  the  CMD  server sends  an  alarm  even t  and  stati stics  
to  the  CMD  manager.  Figu re  46  depicts  the  general  TL CMD functional i t i es  i n  h ierarchy.  

The  OHTL cond i ti on  i n formation  can  be  g rouped  as  l i ne  cond i ti on  i n formation ,  tower cond i ti on  
i n formation ,  i nsu lator cond i ti on  i n formation ,  meteorolog ical  i n formation  and  other material  
i n formation  for l i ne  and  tower.  

The  l i ne  cond i ti on  i n formation  i s  composed  of  the  l i ne  cu rren t  and  d i rection ,  temperature,  
s lope  and  l ocation .  

The  tower cond i ti on  i n formation  comes  from  the  tension ,  the  amoun t  of  earth  rod  corrosion ,  
the  i ncl ination ,  the  vibration ,  the  meteorolog ical  data and  the  tower construction  material .  

The  i nsu lator cond i t ion  i n formation  gets  data from  the  corona,  the  i nsu lator  l eakage  cu rren t  
and  the  acoustics.   
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Figure  46  – Example  configuration  of  OHTL tower cluster 

9.2.2  Line  sensor un i t  

The  TL sensor un i t  col lects  the  l i ne  cu rren t  and  d i rection ,  l i ne  temperatu re,  i nner ambien t  
temperatu re,  d i rection  and  veloci ty  of  the  wind ,  l i ne  s lope  and  GPS in formation .  Figu re  47  
shows  the  componen t  of  the  l i ne  sensor un i t.  

 

Figure  47  – Line  sensor un i t  

The  l i ne  sensor un i t  co l lects  the  sampled  data,  wh ich  are  fi l tered  and  processed ,  to  be  sen t  to  
the  l i ne  cond i tion  server th rough  commun ication  i n terfaces.  

IEC  

+Acousti c/l eakage/ 
corona sensor  

+Acousti c/ 
Leakage/ 
Corona 
Sensor 

Use  case general  overview 
transmission  l i ne  CMD 

Cond i t i on ing  i n fo   
tower c l u ster  CMDM  

CMD manager  
- l i ne  and  tower,  i nsu lator  
soundness  

- mai n tenance  schedu l e  
- system  con fi gu rati on   
h i s tory 

Line  cond i t ion  i n fo  
- l i ne  cu rren t  and  d i recti on  
- l i ne  temperatu re  
- l i ne  i ncl i nat i on  
- GPS  i n formati on  
( l ati tude/l ong i tude/ 
l ati tude)  

Tower  cond i tion  i n fo  
- tensi on  from  cal cu l at i on  
- tower  frame  i ncl i nati on  
- tower  base  frame   
i ncl i nati on  
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- l eak cu rren t  
- acousti c  
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- snowfal l  
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- sal t  

OPGW:  opti cal  f i ber  compos i te  overhead  g round  wi re  

+  l i ne  sensor  
Assembl y  

- cu rren t  
- temperatu re  
- s l ope  
- l ocati on  

+  tens i on   
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+  tower  i nd i cat i on  sensor  

+  frame  corros i ve  sensor 
+  earth  corros i ve  sensor  
+  l eakage  cu rren t  sensor 
+  base  i nd i cati on  sensor  

IEC  

Li ne  sensor 
+  t ransm iss i on  l i ne  

Temperatu re  Cu rren t  I ncl i ne  sensor Wi nd  speed  
d i recti on  

Gps  sensor 
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9.3  TL  CMD use case d iagram 

9.3.1  Line  condi tion  supervisor 

The  l i ne  cond i ti on  server co l lects  l i ne  cond i ti on  data from  sensors.  The  l i ne  cond i tion  server 
(LCS)  d iagnoses  the  status  of  the  transmission  l i ne  by comparing  co l lected  and  processed  
data wi th  predefined  setti ng  values.  I f  a  vi o lati on  of  the  predefined  setti ng  value  i s  found ,  the  
l i ne  cond i t ion  server sends  an  alarm  even t  and  stati stical  data to  the  NCC/RCC.  Figure  48  
shows  a  use  case  for  l i ne  cond i t ion  supervisor.  

 
IEC 

Figure  48  – Use  case for  l ine  condi tion  supervisor 

Actor(s):  

Name Role  description  

Li ne  sensor Measu re  l i n e  cu rren t,  cu rren t  d i recti on ,  temperatu re  and  s l ope  and  send  them  to  
the  l i n e  cond i t i on  server.  

Meteoro l og i cal  sensor Measu re  wi nd  ve loci ty/d i recti on ,  h um id i ty,  ambi en t  temperatu re,  snowfal l  and  
i n su lati on .  

Con f i gu rati on  managemen t  P rovi de  the  predefi ned  sett i n g  val ues  wi th  l i ne  i n formati on .  

The  predefi ned  data  val ues  are  l i ne  bund l e ,  l i n e  d i ameter,  l i ne  metal  qual i ty,  
l i n e  tens i on ,  l i ne  l eng th ,  e tc.  

Asset  managemen t  Mon i tor  the  transm iss i on  l i n e.  I n  case  o f  predefi ned  sett i ng  val ue  vi o l ati on  at  the  
l i n e  cond i t i on  server,  the  operat i on  cen ter  recei ves  an  al arm  message  wi th  
s tati s ti cal  data  from  the  l i n e  cond i t i on  server.  
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Use cases 

Name Services  or  i n formation  provided  

Data  recepti on  Recei ve  data  from  l i ne  sensor,  meteoro l og i cal  sensor  and  i n formati on   devi ce  
th rough  commun icati on  i n terface  

Calcu l at i on  and  s tat i s ti cal  
processi ng  

The  transm i ss i on  capabi l i ty  i s  cal cu lated  from  the  l i ne  cu rren t,  l i ne  vo l tage ,  l i ne  
temperatu re,  ambi en t  temperatu re ,  i nsu l ati on  and  l i ne  speci f i cati on  i n formati on .  

The  l i ne  sag /swi ng  i s  cal cu l ated  from  the  l i ne  l eng th  between  towers ,  tower  (or  
l i n e)  he i gh t,  l i ne  tens i on ,  l i ne  s l ope,  wi nd  d i rect i on ,  wi nd  speed ,  snowfal l  and  
l i n e  and  tower speci f i cat i on  i n formati on .  

The  l i ne  s tatus  i s  mon i tored  from  l i ne  cu rren t,  l i ne  s l ope,  l i ne  tens i on  to  check 
the  l i ne ’ s  phys i cal  fai l u re .  (on ,  o ff(cu t) ,  d roop,  . . )  

L i ne  supervi sory  D i agnose  the  s tatus  o f  transm iss i on  l i ne  (e . g . ,  transm i ss i on  capabi l i ty,  l i ne  
sag /swi ng  (hori zon tal ,  verti cal ) ,  fau l t  cu rren t,  su rge  fau l t  and  ou tage)  wi th  
predefi ned  sett i ng  val ues.  

Send i ng  an  al arm  message  
and  s tati s ti cal  data  

I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  l i ne  cond i t i on  server  
sends  an  al arm  message  and  s tati s ti cal  data  to  the  NCC/RCC  

 

Basic  flow:  

Data reception  

Use  case step  Description  

Step  1  Recei ve  data  u s i ng  commun i cati on  i n terface  

Step  2  S tore  the  data 

 

Calcu lation  and  stati stical  processing  

Use  case step  Description  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  S tati s ti cal  process i ng  for  supervi s i on  and  d i agnosi s  

 

Line  supervisory 

Use  case step  Description  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  Supervi se  and  d i agnose  the  s tatus  o f  l i ne  by  compari ng  the  processed  data wi th  
predefi ned  sett i ng  val ue  

 

Send ing  alarm  message  or s tati stical  data 

Use  case step  Description  

Step  1  I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  l i n e  cond i t i on  server  
retri eves  data  or  processed  data  resu l t .  

S tep  2  Send  an  al arm  message  and  s tat i s ti cal  data  to  the  NCC/RCC  

 

9.3.2  Tower condi tion  supervisor 

The  tower cond i ti on  server col l ects  tower cond i ti on  data from  sensors.  The  tower cond i tion  
server (TCS)  d iagnoses  the  status  of  the  transmission  tower by comparing  col lected  and  
processed  data wi th  the  predefined  setting  value.  I n  case  of  the  predefi ned  setting  value  
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being  vio lated ,  the  tower cond i tion  server sends  an  alarm  message  and  stati stical  data to  the  
operati on  cen ter (NCC/RCC) .  Fi gu re  49  shows  a  use  case  for  tower cond i ti on  supervisor.  

 
IEC 

Figure  49  – Use  case for  tower condi tion  supervisor 

Actor(s):  

Name Rol e  descri pti on  

Meteorol og i cal  sensor Provi de  wi nd  ve l oci ty/d i recti on ,  rai n fal l  and  snowfal l .  

Tensi on  sensor Provi de  tens i on  from  l oad  ce l l  be tween  transm iss i on  l i ne  and  tower.  

I ncl i nati on  sensor Provi de  s l ope  data  o f  I ncl i nati on  sensor.  

GPS  sensor Provi de  l ocat i on  i n formati on ,  i . e . ,  a l t i tude,  l ati tude,  l ong i tude  and  UTC  Time.  

Con fi gu rati on  managemen t  Provi de  the  predefi ned  sett i ng  val ue  for  tower.  

The  predefi ned  data  are  l eng th  between  tower,  tower  type,  tower metal  qual i ty,  
tower  we i gh t ,  e tc.  

Asset  managemen t  Mon i tor  s tatus  o f  the  transm iss i on  tower.  I n  case  o f  the  predefi ned  sett i ng  val ue  
be i ng  vi o l ated ,  the  operati on  cen ter  (RCC/NCC)  recei ves  an  a larm  message  
wi th  s tat i s t i cal  data  from  the  tower  cond i t i on  server.  
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Use cases:  

Name Servi ces  or  i n formati on  provi ded  

Data  recepti on  Recei ves  data  from  meteorol og i cal  sensor,  tensi on  sensor,  i n cl i nati on  sensor,  
GPS  sensor and  o ther i n formati on  devi ces  th rough  commun icati on  i n terfaces.  

Cal cu lati on  and  s tat i s ti cal  
process i ng   

The  tower  cond i t i onal  s tat i s ti cal  data  i s  mon i tored  from  the  wi nd /d i recti on ,  
rai n fal l ,  snowfal l ,  tower g rad i en t  ang l e ,  g round  base  i ncl i nat i on  ang l e ,  tens i on  
and  o ther tower  i n formati on .  

The  tower s tatus  i s  mon i tored  th rough  the  tens i on  vari ati on  rate  and  s l ope  
vari ati on  rate  to  detect  co l l apse.  

Tower supervi sory  D i agnoses  the  s tatus  o f  transm iss i on  tower  ( tower cond i t i onal  data)  wi th  
predefi ned  sett i n g  val ues.  

Send i ng  an  al arm  message  
and  s tat i s t i cal  data 

I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  tower  cond i t i on  
server sends  an  a larm  message  and  s tat i s t i cal  data  to  the  NCC/RCC 

 

Basic  flow:  

Data reception  

Use  case  s tep  Descri pt i on  

Step  1  Recei ve  data  us i ng  commun i cati on  i n terface  

Step  2  S tore  the  data  on  correspond i ng  data  DB  

 

Calcu lation  and  stati stical  processing  

Use  case  s tep  Descri pt i on  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  S tat i s t i cal  process i ng  for supervi s i on  (d i agnosi s )  

 

Line  supervisory 

Use  case  s tep  Descri pt i on  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  Supervi se  and  d i agnose  the  s tatu s  o f  tower  by  compari ng  the  processed  data  
wi th  predefi ned  sett i n g  val ue  

 

Send ing  alarm  message  or s tati sti cal  data 

Use  case  s tep  Descri pt i on  

Step  1  I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  tower  cond i t i on  
server re tri eves  data  or  processed  data  resu l t .  

S tep  2  Send  an  al arm  message  and  s tat i s ti cal  data  to  the  NCC/RCC  

 

9.3.3  Insu lator condi tion  supervisor 

The  i nsu lator cond i t ion  server co l lects  i nsu lator related  data from  sensors.  The  i nsu lator  
cond i ti on  server ( ICS)  d iagnoses  the  status  of  i nsu lator by comparing  col lected  and  processed  
data wi th  predefined  setti ng  values.  I n  case  of  a  vi o lation  of  the  predefined  setting  value,  the  
i nsu lator cond i ti on  server sends  an  alarm  event  and  statisti cal  data to  the  operation  cen ter  
(NCC/RCC) .  Figu re  50  shows  a  use  case  for  i nsu lator cond i ti on  supervisor.  
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Figure  50  – Use  case for  insu lator condi tion  supervisor 

Actor(s):  

Name Role  description  

Meteoro l og i cal  sensor P rovi de  wi nd  ve l oci ty/d i rect i on ,  rai n fal l ,  snowfal l  and  sal t .  

Parti al  d i scharge  sensor  Provi de  PD  data  (acousti c,  UHF)   

Temperatu re  sensor P rovi de  i nsu l ator  temperatu re  

Cu rren t  l eakage  sensor P rovi de  cu rren t  l eakage  data  

Con fi gu rati on  managemen t  P rovi de  the  predefi ned  sett i n g  val ues   

Asset  managemen t  Mon i tor  s tatu s  o f  the  i n su l ator.  I n  case  o f  the  predefi ned  sett i ng  val ue  be i ng  
vi o l ated ,  the  operati on  cen ter (RCC/NCC)  rece i ves  an  al arm  message  wi th  
s tati s ti cal  data  from  the  i nsu lator  cond i t i on  server.  
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Use cases 

Name Services  or  i n formation  provided  

Data  recepti on  Recei ves  data from  meteorol og ical  sensor,  acousti c  sensor,  cu rren t  sensor  and  
i n formati on  devi ce  th rough  commun i cati on  i n terfaces.  

Cal cu l at i on  and  s tat i s ti cal  
processi ng   

The  i nsu l ator  cond i t i on  i s  mon i tored  by acousti c  and  cu rren t  l eakage  data.  

A  bad  i nsu l ator i s  detected  th rough  the  con ti nual  h i gh  hum id i ty  val ue  even  after  
rai n  s tops.  

The  i nsu l ator  s tatus  change  i s  mon i tored  and  tri g gered  from  the  cu rren t,  
acousti c  and  hum id i ty  data.  

Li ne  supervi sory  Supervi se  the  s tatus  o f  the  i n su l ator  wi th  predefi ned  sett i ng  val ues .  

Send i ng  an  al arm  message  
and  s tati s ti cal  data  

I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  i nsu l ator  cond i t i on  
server  sends  an  alarm  message  and  s tati s t i cal  data  to  the  NCC/RCC 

 

Basic  flow:  

Data reception  

Use  case step  Description  

Step  1  Recei ve  data  u s i ng  commun i cati on  i n terface  

Step  2  S tore  the  data 

 

Calcu lation  and  stati stical  processing  

Use  case step  Description  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  S tati s ti cal  process i ng  for  supervi s i on  (d i agnos i s )  

 

Line  supervisory 

Use  case step  Description  

Step  1  Retri eve  s tored  data  for  supervi s i on  

Step  2  Supervi se  and  d i agnose  the  s tatus  o f  i nsu l ator  by  compari ng  the  processed  
data  wi th  predefi ned  sett i ng  val ue  

 

Send ing  alarm  message  or s tati sti cal  data 

Use  case step  Description  

Step  1  I n  case  o f  the  predefi ned  sett i ng  val ue  bei ng  vi o l ated ,  the  i n su l ator  cond i t i on  
server  re tri eves  data  o r processed  data  resu l t .  

S tep  2  Send  an  al arm  even t  and  s tati s ti cal  data to  the  NCC/RCC 

 

9.3.4  Surrounding  area  supervisor 

The  surround ing  area server sends  a f i re  alarm  message  to  the  operati on  cen ter (NCC/RCC)  
on  detecting  the  fi re  th rough  the  fi re  sensor.  Figu re  51  shows  a use  case  for  su rround ing  area 
supervisor.  
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Figure  51  – Use  case for  surrounding  area  supervisor 

Actor(s):  

Name Rol e  descri pti on  

F i re  sensor Detect  f i re  around  tower.  

Image  sensor Captu re  su rround i ng  area image  

Con fi gu rati on  managemen t  Provi de  the  predefi ned  sett i ng  val ues  

Asset  managemen t  Read  the  image  data for  on - l i ne  supervi sor.  The  operati on  cen ter  (RCC/NCC)  
recei ves  an  al arm  message  wi th  image  data from  the  su rround i ng  area server.  

 

Use cases 

Name Servi ces  or  i n formati on  provi ded  

Data  recepti on  Recei ve  f i re  al arm  

Stati s ti cal  process i ng   S tat i s t i cal  process i ng  o f  captu red  images  

Send i ng  an  al arm  message  
and  s tat i s t i cal  data 

Send  f i re  al arm  to  the  NCC/RCC  

 

Basic  flow:  

Data reception  

Use  case  s tep  Descri pt i on  

Step  1  Recei ve  f i re  al arm  data  us i ng  commun icat i on  i n terface  

Step  2  S tore  the  data  
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Statisti cal  processing  

Use  case  s tep  Descri pt i on  

Step  1  N /A 

Step  2  N /A 

 

Send ing  alarm  message  or s tati sti cal  data 

Use  case  s tep  Descri pt i on  

Step  1  Su rround i ng  area supervi sor  re tri eves  al arm  data.  

S tep  2  Send  a  f i re  al arm  message  and  s tati s t i cal  data  to  the  NCC/RCC  
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9.4  Data  description  table 

Log ical  
Node  

Data  Data  description  CDC M/O/C 

Tower 

(KTOW,  New)  

TowTns  Tower tens i on  MV O  

TowI nclAng  Tower i ncl i nati on  ang l e :   

( -90  to  90  deg ree)  

MV O  

BaseI nclAng  G round  base  i ncl i nat i on  ang le  (0  -90  
deg ree)  

MV O  

TnsSv Tensi on  between  l i n e  and  tower  (N )  SAV O  

F i re  al arm  sensor  

(SFIR,  New)  

Alm  Fi re  al arm  SPS  M  

Overhead  l i ne  

(ZLIN ,  DO added )  

DynCu rRtg  Dynam ic  cu rren t  rati ng  o f  overhead  l i ne  
(%)  

Measu ri ng  dynam ic  rat i ng  (cal cu l ated  
ou tpu t)  

MV M  

 

DynWRtg  Dynam ic  power rat i ng  of  overhead  l i ne  
(%)  

Measu ri ng  dynam ic  rat i ng  (cal cu l ated  
ou tpu t)  

MV O  

Li nSag  Li ne  sag  o f  overhead  l i ne  (m )  

Measu ri ng  sag  (cal cu l ated  ou tpu t)  

MV O  

Li nHorSwg  Max  deg ree  o f  l i ne  hori zon tal  swi ng  
(deg ree)  

Measu ri ng  swi ng  

MV 

O  

Li nVerSwg  Max  deg ree  o f  l i ne  verti cal  swi ng  
(deg ree)  

Measu ri ng  swi ng  

MV O  

Li nCu r Overhead  l i ne  cu rren t  MV O  

Li nTmp Overhead  l i ne  temperatu re  MV O  

I nnTmp I nner temperatu re  o f  l i ne  sensor  MV O  

Li n I nclAng  Overhead  l i ne  i ncl i nati on  ang le  ( -90  to  
90  deg ree)  

MV O  

MaxCu rCpy Desi gned  max cu rren t  capaci ty  (A)  ASG  O  

MaxVCpy Desi gned  max vo l tage  capaci ty  (kV)  ASG  O  

Li nWg t  Li ne  wei gh t  per km  (kg /km)  ASG  O  

Li nE la  Modu l u s  o f  e l asti ci ty  (kg /mm 2 )  ASG  O  

Li nCffExps  Coeffi ci en t  l i near  expansi on  ( 1 /deg ree)  ASG  O  

Meteorol og i cal  
data  (MMET,  DO 
added )  

I ceCvr I ce  cover  i n  we i gh t  (kg )  MV O  

 

1 0  Auxi l iary power system  

1 0.1  Summary 

Th is  secti on  i n tends  to  describe  the  needed  requ i rement  to  support  cond i ti on  mon i tori ng  of  
the  auxi l i ary power sub-systems  of  a  Power U ti l i ty  Au tomation  System.  

Auxi l i ary power i s  wi th  no  con test  a  key part  o f  any Power U ti l i ty  Au tomation  system  and  any 
fai lu re  on  such  part  may have  cri t i cal  impacts  to  i ts  good  working .  
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I t  describes  the  main  use  cases,  the  need  for  data exchange  and  concludes  on  data model l i ng .  

I n  the  considered  scope,  we  have  embraced  al l  the  means  wh ich  cou ld  provide,  con tro l  and  
mon i tor  the  auxi l i ary  power and  i ts  associated  e lectri cal  network,  cou ld  be  AC or DC.  I t  
i ncludes  also  Un in terruptible  Power Supply  System  (UPS) .  

1 0.2  Auxi l iary power system  overview 

1 0.2.1  General  

The  typical  auxi l i ary  power system  we  have  considered  i n  th i s  section :  

•  Secured  DC system  from  AC  i npu t  power 

•  Secured  AC  system  from  DC  inpu t  wi th  AC  backup  

•  Secured  AC  system  from  AC  i npu t  wi th  AC  backup 

These  th ree  cases  cover the  most  common  cases  of  producing  auxi l i ary power i n  Power U ti l i ty  
Au tomation .  

The  typical  e lectri cal  d iag rams  of  each  of  these  cases  are  g iven  i n  Figure  52:  

1 0.2.2  Legend  of  d iagrams 

Symbol  Con ten t  

 

AC  to  DC  recti fi er  

 

DC  to  AC  i nverter 

 

Variable  ratio  transformer 

 

Con tro l lable  fast  AC  swi tches  

 

Power storage  

 
Contro l lable  swi tch  

IEC  

Figure  52  – Legend  of  d iagrams 

1 0.2.3  Secured  DC system  from  AC input  power 

Figure  53  depicts  a  secured  DC  system  from  AC  inpu t  power.  
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Figure 53  – Secured  DC system  from  AC input  power 

1 0.2.4  Secured  AC system  from  DC input  wi th  AC backup 

Figure  54  depicts  a  secured  AC system  from  DC  inpu t  wi th  AC  backup.  

 

Figure  54  – Secured  AC system  from  DC input  wi th  AC backup 

1 0.2.5  Secured  AC system  from  AC input  wi th  AC backup 

Figure  55  depicts  a  secured  AC system  from  AC  i npu t  wi th  AC  backup.  

IEC  

Power ou tpu t  

Power i npu t  

IEC  

Power ou tpu t  

Power i npu t  
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Figure 55  – Secured  AC system  from  AC input  wi th  AC backup 

1 0.3  Data  flow 

A fi rst  layer  of  data fl ows  acqu i res  i n formation  for power i npu t  and  power i npu t  backup fl ows,  
as  wel l  as  power storage  status.  I t  al so  mon i tors  the  status  of  the  auxi l iary power ou tpu t  and  
poten tial  swi tches  used  for swi tch ing  from  one  sou rce  to  another.  

Depend ing  on  cond i ti ons,  some  au tomation  (auxi l i ary power system  management)  may decide  
to  con tro l  the  above  men tioned  swi tches  (ou t  o f  the  scope  of  th i s  s tudy) .   

The  auxi l i ary power system  wi l l  then  e laborate  summarized  i n formation  of  the  l ocal  auxi l iary  
power system  ( includ ing  forecasting  cond i ti ons  depend ing  on  storage  capabi l i ti es)  and  expose  
them  e i ther to  remote  systems,  as  wel l  as  l ocal  l oads  (power auxi l i ary l oads  – i nclud ing  I EDs)  
wh ich  may decide  on  speci fi c  behaviours,  as  shown  i n  Figu re  56.  

Auxil iary power system
management

Power input
sensors

Back-up
power input

sensors

Auxil iary
power input

sensors

Power storage
sensors

Auxil iary power
switches

Power auxi l iary
loads (IEDs)

Conditions
info

Remote system (operator)

 
IEC 

Figure  56  – Data  flow of  auxi l iary power system  

1 0.4  Use case d iagram 

Figure  57  shows  a  use  case  for  auxi l i ary  power system.  

IEC  

Power ou tpu t  

Power i npu t  
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IEC 

Figure 57  – Use  case for  auxi l iary power system  

Actor(s):  

Name Role  description  

Main  power i npu t  Act  as  the  mai n  power i npu t  to  feed  l oads  wi th  auxi l i ary  power 

Backup  power i npu t  Act  as  the  backup  power i npu t  to  feed  l oads  wi th  auxi l i ary power  

Power sou rce  swi tches  Swi tches  wh i ch  wi l l  be  operated  by  the  “Mon i tor  and  con tro l ”  system  of  the  
auxi l i ary  power system  to  se l ect  the  heal thy  sou rce  

Power s torage  Act  as  the  system  where  power wi l l  be  s tored  (act  as  a  l oad)  and  extracted  (act  
as  a  generator)  to  feed  l oads  wi th  auxi l i ary  power i n  case  o f  absence  o f  mai n  
and  backup  power.  

Power auxi l i ary l oads  Act  as  the  system  of  l oads  and  associ ated  power d i stri bu t i on  mean ,  fed  by  the  
Auxi l i ary  power system .  These  l oads  may be  “smart”  and  react  au tomati cal l y  
depend i ng  on  the  i n formati on  de l i vered  by the  auxi l i ary  power system  

Remote  operators  Act  as  the  remote  operators ,  who  wan t  to  be  i n formed  on  the  auxi l i ary  power 
system  s tatus  and  on  even ts  i n  case  o f  external  or  i n ternal  fai l u res  
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Use case:  

Use cases  Use  cases  description  

Mon i tor  the  main  power i npu t  Depend i ng  on  sett i ng s,  detect  the  l oss  o f  the  mai n  power.  

E l aborate  the  mai n  power I npu t  s tatus  and  qual i ty  i n formati on ,  on  a  con ti nuous  
basi s  and  on  the  l oss  o f  power  even t  occu rrence.  

Mon i tor  the  backup  power 
i npu t  

Depend i ng  on  sett i ng s,  detect  the  l oss  o f  the  backup  power.  

E l aborate  the  backup  power I npu t  s tatus  and  qual i ty  i n formati on ,  on  a  
con ti nuous  basi s  and  on  the  l oss  o f  power  even t  occu rrence.  

Mon i tor  the  auxi l i ary  power 
de l i vered  

E l aborate  the  auxi l i ary  power ou tpu t  s tatus  and  qual i ty  i n formation ,  on  a  
con ti nuous  basi s  and  on  the  l oss  o f  power  even t  occu rrence.  

Mon i tor  and  con tro l  power 
s torage  

Mon i tor  the  power s torage  system  status  and  heal th  (battery) ,   

Con tro l  i ts  charg i ng  from  the  avai l able  power.  

Eval uate  the  remai n i ng  l oad  of  the  power s torage  and  remai n i ng  du rati on  o f  
poweri ng .  

Mon i tor  and  con tro l  sou rce  
power swi tches  

Mon i tor  the  power swi tch  s tatu s  and  heal th  (cou l d  be  a  s tat i c  swi tch )  

Con tro l  i ts  ( thei r)  pos i t i on (s) .  

Mon i tor  and  con tro l  the  
auxi l i ary  power system  status  

Mon i tor  the  s tatus  o f  each  e l emen ts  o f  the  auxi l i ary  power system  and  
depend i ng  on  the  measu red  cond i t i ons  and  sett i n gs ,  con tro l  th e  componen ts  i n  
order  to  de l i ver auxi l i ary power to  l oads .  

De l i ver  i n formati on  to  the  
operator  

Expose  mon i tori ng  and  s tatus  data  for  remote  operator.  

De l i ver  i n formati on  to  the  
connected  l oads  

Expose  mon i tori ng  s tatus  data  for  the  connected  l oads  

 

NOTE  Th i s  anal ys i s  opens  the  door  of  h and l i ng  the  fu l l  secondary network and  equ i pmen t  model l i ng  i n to  
I EC  61 850,  bu t  i t  i s  ou t  o f  the  cu rren t  scope  of  th i s  re l ease  o f  the  documen t.  

1 0.5  Data  model l ing  

1 0.5.1  Functional  breakdown  

1 0.5.1 . 1  General  

Before  going  i n to  fu rther detai l ,  i t  i s  importan t  to  consider the  functional  breakdown  of  such  a 
system  and  the  requ i rements  for  covering  al l  the  considered  functions  i n to  a  cond i t ioned  
mon i toring  appl ication .  

1 0.5.1 .2  Secured  DC system  from  AC input  power 

I EC  61 850  proposed  LN  breakdown  (requ i rement) ,  as  i l l ustrated  i n  Figu re  58:  
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Figure  58  – Secured  DC system  from  AC input  power 

Where:  

•  ZUPS represen t  the  overal l  Auxi l i ary Power system  status  

•  MMXU,  QVVR,  ZCON(Recti fi er)  cover the  AC  inpu t  mon i toring  and  recti fier  conversion  

•  ZBTC and  ZBAT cover the  energy storage  system  mon i toring  and  con trol  (opti onal )  

•  MMDC i s  used  to  mon i tor  the  DC  ou tpu t  

•  ZAXN  i s  used  to  mon i tor  the  auxi l i ary power at  consumer l evel  

1 0.5.1 .3  Secured  AC system  from  DC input  wi th  AC backup 

I EC  61 850  proposed  LN  breakdown  (requ i rement) ,  as  i l l ustrated  i n  Figu re  59:  

 

Figure  59  – Secured  AC system  from  DC input  wi th  AC backup 

Where:  

•  ZUPS represent  the  overal l  auxi l i ary power system  status  

•  MMDC,  QVVR,  ZCON(Inverter)  cover the  DC  i npu t  mon i toring  and  i nverter  conversion  

•  MMXU,  QVVR,  YPTR cover AC  i npu t  mon i toring  and  conversion  

•  XSWI  i s  used  to  au tomati cal l y  bypass  the  DC  i npu t  by the  backup AC one  

•  MMXU  i s  used  to  mon i tor  the  AC  ou tpu t   

•  ZAXN  i s  used  to  mon i tor  the  auxi l i ary power at  consumer l evel  
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1 0.5.1 .4  Secured  AC system  from  AC input  wi th  AC backup 

Figure  60  shows  how LNs  can  be  used  for  a  secured  AC system  from  AC  i npu t  wi th  AC  
backup.  

 

Figure 60  – Secured  AC system  from  AC input  wi th  AC backup 

Where:  

•  ZUPS  represen t  the  overal l  Auxi l iary Power system  status  

•  MMXU ,  QVVR,  ZCON(Recti fi er) ,  ZCON(Inverter)  cover the  secured  AC  inpu t  mon i toring  
and  conversion   

•  MMXU ,  QVVR,  YPTR cover the  bypass  AC  i npu t  mon i toring  and  conversion   

•  XSWI  i s  used  to  au tomatical l y  bypass  the  secured  main  path  by the  backup AC one  

•  MMXU  i s  used  to  mon i tor  the  AC  ou tpu t   

•  ZAXN  i s  used  to  mon i tor  the  auxi l i ary power at  consumer l evel  

1 1  Communication  Requirements 

CMD IEDs  or  sensors  can  vary from  powerfu l  I EDs  that  generate  a  large  amount  of  data to  a  
t i ny d istribu ted  sensor wi th  m in imum  i n formation .  Also  they can  vary from  devices  that  are  
normal l y  i nstal led  close  to  an  avai lable  LAN/WAN  or devices  scattered  th rough  a  larger 
geograph ic  reg ion  and/or s i tuation  where  i t  i s  not  easy or  practi cal  to  use  Ethernet.  

1 1 .1  General  i ssues 

Commun ication  arch i tecture  for  CMD  compartments  i s  shown  i n  Figure  61 .  Sensing  data 
acqu i red  by the  numerous  sensors  are  col lected  at  the  IEC  61 850  term inal  node  us ing  various  
commun ication  protocols.  Commun ication  protocols  and  data model  between  the  sensor 
nodes  and  the  I EC  61 850  term inal  node  can  be  any protocol ,  e . g . ,  Zigbee  or  Bluetooth ,  or  
proprietary protocol .  Data fl ow between  the  sensor node  to  the  IEC  61 850  term inal  node  i s  
un id i rectional ,  from  sensor to  I EC  61 850  term inal  node.  The  IEC  61 850  term inal  node,  wh ich  
converts  the  received  sensing  data to  I EC  61 850  data model  defined  i n  IEC  61 850-7-4  or i n  
th i s  techn ical  report,  i s  the  starting  po in t  o f  I EC  61 850  based  commun ication .  The  IEC  61 850  
term inal  node  shal l  have  al l  T  LNs  and  S  LNs  or T LNs  and  S  LNs  cou ld  be  i n  the  d i fferen t  
device.  The  T LNs  shal l  have  EEHeal th  attribu te  to  mon i tor  the  status  of  sensor networks’  
commun ication  l i nks.  Thus  the  IEC  61 850  term inal  nodes  shal l  be  i ncluded  i n  the  eng ineering  
process  defined  i n  IEC  61 850-6.  Commun icati on  between  the  IEC  61 850  terminal  node  and  
RCC fo l lows  the  requ i rements  defined  i n  IEC  61 850-5.  
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Figure  61  – Communication  arch i tecture  for  CMD 

1 1 .2  Response behaviour requ irements  (6.4  of  IEC 61 850-5:201 3)  

Since  i n teroperabi l i ty i s  claimed  for a  proper runn ing  of  functions  also,  the  reaction  of  the  
appl i cation  i n  the  receiving  node  has  to  be  considered .  

a)  The  reacti on  of  the  receiving  node  has  to  f i t  i n to  the  overal l  requ i rement of  the  d i stribu ted  
functi on  to  be  performed.  

b)  The  basic  behaviou r of  the  functions  i n  any degraded  case,  i . e .  i n  case  of  erroneous  
messages,  l ost  data by commun ication  i n terrupts,  resource  l im i tations,  ou t  o f  range  data,  
etc.  has  to  be  speci fi ed .  Th is  i s  importan t  i f  the  overal l  task cannot  be  closed  successfu l l y,  
e . g .  i f  the  remote  node  does  not  respond  or  react  i n  a  proper way.  

c)  The  external  commun ication  system  has  to  f i t  i n to  the  overal l  requ i rements  of  the  
d istribu ted  function  to  be  performed.  

These  requ i rements  are  functi on  re lated  l ocal  i ssues  and ,  therefore,  ou ts ide  the  scope  of  th is  
commun ication  standard .  Bu t  the  requ i rement  l eft  for  th i s  s tandard  i s  the  provis ion  of  proper 
qual i ty  attribu tes  to  be  transferred  wi th  the  data under consideration .  Most  of  alarms defi ned  
i n  90-3  are  "status  on ly"  and  not  resettable.  The  BRCB subscription  i s  recommended  for  such  
usage.  

1 1 .3  Requi rements  for  data  in tegri ty (Clause 1 4  of  IEC  61 850-5:201 3)  

I n tegri ty  means  that  for a  g i ven  background  noi se  the  resu l t i ng  errors  are  below a certain  
acceptable  l im i t.  I n  I EC  61 850-3,  the  th ree  i n teg ri ty  classes  accord ing  to  I EC  60870-4  are  
referenced.  I n tegri ty  was  also  i n troduced  as  PICOM  attri bu te  i n  1 0 . 1 . 2  of  I EC  61 850-5:2003.  
Al l  safety related  messages  l i ke  commands  and  trips  wi th  d i rect  impact  on  the  process  shal l  
have  the  h i ghest  i n teg ri ty  class,  i . e . ,  class  3 .  Al l  o ther messages  may be  transmi tted  wi th  a  
l ower data i n tegri ty  bu t  not  l ower than  class  2 .  Normal l y,  the  no ise  level  i s  g i ven  and  cannot  
be  i n fl uenced.  Nevertheless,  to  reach  i n tegri ty  th ree  g roups  of  known  measures  exist  to  l im i t  
i ts  impact.  

a)  Proper design  of  devices  and  the  commun ication  system,  e . g .  protecti ng  enclosures  and  
the  use  of  fi ber  optic  l i nks  

b)  Apply  an  appropriate  cod ing ,  i . e .  a  Hamming  d istance  

1 1 .4  Communication  requ irements  for  the  WAN  

WAN  may be  used  for  the  commun ication  from  the  I EC 61 850  term inal  node  to  asset  
management  or  between  the  term inal  nodes.  The  commun ication  aspect  of  the  WAN  wi l l  
fo l low the  commun icati on  arch i tectu re  defi ned  i n  IEC  61 850-90-1 2.    
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1 1 .5  Performance issue 

Performance  requ i rements  on  the  commun ication  of  CMD  appl icati on  depends  on  the  
appl i cation  i tse l f.  General l y,  i f  not  speci fi ed ,  performance  requ i rements  fo l low the  
commun ication  requ i rements  speci fied  i n  I EC  61 850-5.  To  satisfy  the  t im ing  requ i rements  for 
speci fi c  appl i cation ,  the  user needs  to  defi ne  the  commun ication  requ i rements.  

1 1 .6  Plug  and  Play 

Sensors  for CMD  m igh t  often  be  attached  on to  or  detached  from  the  system  because  they 
shou ld  be  attached  on to  the  target  equ ipment  on ly  when  the  mon i toring  i s  needed.  Therefore,  
CMD systems  requ i re  such  functions  that  can  deal  wi th  sensor's  attachment  or  detachment.  
The  speci fi cation  to  ach ieve  them  wi l l  be  d iscussed  i n  the  system  management  of  I EC  61 850.  

1 2  Asset  Management 

1 2.1  Defin i tion  

Asset  management  can  be  defined  as  the  management  of  physical  i n frastructure  assets  that  
form  the  primary e lement  of  the  e lectric  u ti l i ty  network wi th  the  objecti ve  of  ensuring  and  
demonstrating  that  the  assets  del i ver  the  requ i red  function  and  l evel  o f  performance  i n  terms  
of  service  or  producti on ,  i n  a  sustainable  manner,  at  an  optimum  cost  wi thou t  compromis ing  
heal th ,  safety,  envi ronmental  performance  or  the  organ ization 's  repu tation .  I t  i nvolves  the  
processes  of  acqu is i ti on ,  operation ,  main tenance,  improvements,  and  d i sposal  o f  an  asset.  
Modern  asset  management  optim izes  the  assets  considering  use  of  capi tal ,  capabi l i ty  of  
generating  revenue,  use  of  resources,  evaluation  of  r i sks,  compl iance  to  standards  and  
regu lations,  l i fecycle  extension ,  and  many more  factors  i n  order to  f i nd  the  ri gh t  balance.  

1 2.2  Comparison  of  asset  management  to  other systems 

Asset  management  systems  are  very d i fferen t  i n  natu re  from  substati on  au tomation ,  EMS,  
DMS,  and  SCADA where  on l i ne  and  on- time  i n formation  i s  o f  the  essence.  
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 SCADA,  DMS,  EMS Substation  Au tomation  Asset  Management  

Cl i en t  G ri d  operati on  Local  operati on  Main tenance,  p l ann i ng ,  
f i nance,  operati on  

Mai n  pu rpose  Opt im i ze  g ri d  operati on  Optim i ze  l ocal  operati on  Optim i ze  asset  

Number  of  poi n ts  
acqu i red  from  CMD  I EDs  

Smal l  Smal l  to  med i um  Large  

Type  o f  system  
process i ng  

Con ti nuous  Con t i nuous  Batch  or  con t i nuous  

Type  o f  data  acqu i s i t i on  On l i ne,  real - t ime  On l i ne,  real - t ime  •   Deferred  t ime-seri es  
acqu i s i t i on  

•   Manual  en try  

•   On l i ne  

•   Real  Time  

Sou rce  o f  i n formati on  SA,  I EDs,  primary 
equ i pmen t  

I EDs,  primary equ i pmen t  I EDs,  primary equ i pmen t,  
o ff l i ne  test  reports ,  
SCADA,  DMS,  EMS,  SA,  
H i stori an ,  ERP  systems  

Data  exchange  SCADA pro toco l s  SCADA protoco l s  •   f i l e  import/export  

•   database  connecti vi ty  

•   l im i ted  u se  o f  SCADA 
protoco ls  

Data  h i s tori ans  

Abnormal  cond i t i on  
detecti on  

Al arm  th resholds  Al arm  th resho lds  Advanced  al gori thms  to  
detect  anomal i es,  
cal cu l ate  ag i ng ;  s tati s t i cal  
treatmen t  of  assets  o f  
s im i l ar  c l ass,  make  and  
model ;  se l f- l earn i ng  

On l i ne  systems  can  send  
pre-prog rammed  alarms  
and  s tatus  

D i scrim i nati on  o f  
cri t i cal i ty  

No  No  Ranki ng  o f  assets  for  a  
combi nati on  of  ri sk and  
cri t i cal i ty  

 

1 2.3  IEC 61 850  services  for  Asset  Management  

1 2.3.1  General  

I EC  61 850  al ready defines  services  that  can  be  used  by asset  management  systems.  The  
services  shown  i n  Figure  62  are  described .  
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Figure  62  – Reporting  and  logg ing  model  (conceptual )  from  IEC 61 850-7-1  

1 2.3.2  Data  set  

Data set  permi ts  the  g rouping  of  data and  data attri bu tes.  Used  for d i rect  access  and  for 
reporting  and  l ogg ing .  

1 2.3.3  Log  

The  Log  service  l ogs  en tries  accord ing  to  defi n i t ions  of  l og  con trol  block (LCB) .  The  LCB 
con tro ls  wh ich  data values  to  l og  and  when  these  data values  are  to  be  stored.  The  l og  
en tries  are  stored  i n to  the  l og  as  they arri ve  and  the  logs  are  stored  i n  t ime  sequence  order.  
Logs  can  be  queried  to  al l ow a  deferred  retrieval  of  sequence  of  events  (SOE) .  The  l og  i s  
organ ized  as  a  ci rcu lar  bu ffer and  the  number of  en tries  that  can  be  stored  depend  on  the  s i ze  
of  l og  en tri es  and  on  the  bu ffer s i ze.  

Logs  are  very su i table  to  feed  deferred  t ime-series  or  sequence  of  even ts  data to  asset  
management  systems  that  may or  may not  carry permanent  connections  to  CMD  equ ipment.  
Logs  can  be  set  to  requ i re  very l ow bandwid th .  There  i s  no  possibi l i ty  of  l osi ng  changes  of  
data and  mu l ti ple  cl i en ts  can  receive  the  i n formation .  

1 2.3.4  Report  

Report  comprises  an  ag reed,  or  cl i en t  defi ned ,  set  o f  data compi led  by an  IED  for  
transmission  to  a  cl ien t  at  regu lar,  or  speci fied  t ime  i n tervals,  or  on  demand.  A report  may 
also  be  generated  as  a  resu l t  o f  one  or  more  tri gger cond i t ions  that  may be  e i ther pre-set  or 
pre-defined  by the  cl i en t.  Reports  may be  tri ggered  by changes  of  process  data values  ( for 
example,  s tate  change  or dead  band)  or  by  qual i ty  changes.  Reports  may be  sen t  immediately 
i n  the  case  of  Un-bu ffered  Reports  or  deferred  i n  the  case  of  Bu ffered  Reports.  Bu ffered  
Reports  provide  change-of-state  and  sequence-of  even ts  i n formation  exchange.  Un-bu ffered  
reports  have  the  poten tial  to  l ose  changes  of  data wh ich  does  not  occur wi th  Bu ffered  reports.  

IEC  
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1 2.3.5  Pol l ing  

Pol l i ng  of  data values  i s  also  avai lable  for  I EC  61 850  cl ien ts.  Po l l i ng  can  l ose  changes  of  
values  of  data and  may be  bandwidth  consuming  i f  used  for  a  l arge  number of  poin ts.  

1 2.3.6  SCSM 

The  Speci fi c  Commun ication  Service  Mapping  al lows  fu tu re  mapping  of  I EC  61 850  to  
protocols  other  than  MMS.  That  guaran tees  the  evolu tion  of  the  standard  (e . g .  shou ld  CMD 
commun ications  need  to  support  scattered  sensors  commun icating  over t i ny footprin t  
protocols) .  

1 2.4  CMD 

CMD devices  and  systems  are  very importan t  sources  of  i n formation  for  asset  management 
systems.  I t  varies  g reatly  i n  terms  of  what  the  arch i tects  of  an  asset  management  wi l l  requ i re  
i n  terms  of  i n formation  and  wi th  respect  to  particu lar detai l s  o f  certain  i nstal lations  or  users.  
CMD  can  provide  i n formation  on  asset  cond i tion  and  rate  of  deterioration  (ageing )  to  
effecti vely project  fu tu re  of  assets  and  ensu re  most  adequate  asset  i nvestment  p lann ing .  

Normal ly  asset  management  systems  are  i n terested  i n  ageing ,  e i ther  t ime  re lated  (e . g .  seals  
getti ng  bri tt l e  over t ime)  or  usage  related  (e . g .  tears  and  wear of  ci rcu i t  breaker con tacts  
du ring  operation ) .  I n  usage  related  ageing ,  fu rther  d istinctions  can  be  made  to  normal  usage  
related  ageing  (e . g .  transformer ageing  due  to  normal  operation)  and  stress  re lated  ageing  
(e. g .  transformer ageing  due  to  operation  beyond  i ts  design  characteristics) .  Ageing  i s  
normal l y  i n fluenced  by factors  such  as  ambien t  temperatu re,  l oad ing ,  vibrati on ,  etc.  

CMD  i n formation  also  helps  to  determ ine  optimum  time  for  main tenance  and  repai rs  that  act  
i n  the  opposi te  d i rection  of  ageing  i n  certain  assets.  However there  are  some componen t  
ageing  that  cannot  be  reversed  (e. g .  paper i nsu lation  on  transformer wind ings) .  Asset  
management  systems  compu te  that  to  calcu late  the  remain ing  l i fe  of  the  various  assets.  

1 2.5  Conclusion  

Asset  management  i s  a  business  approach  designed  to  al i gn  the  management  of  asset-
related  spend ing  to  corporate  goals.   I t  i s  a  framework for  making  data-dri ven  i n frastructu re  
i nvestment  decis ions  so  that  l i fe-cycle  costs  are  m in im ized  wh i le  sati sfying  performance,  ri sk 
to lerance,  budget,  and  other organ izational  goals.   Stated  s imply,  asset  management  i s  a  
corporate  strategy that  seeks  to  balance  performance,  cost,  and  ri sk.   I t  al so  requ i res  the  
corporate  cu l tu re,  business  processes,  and  i n formation  systems  capable  of  making  ri gorous  
and  consisten t  spend ing  decis ions  based  on  asset- l evel  data.   A  h igher l evel  of  performance  
requ i res  h igher cost.   By  capi tal i z i ng  on  the  i n formation  avai lable  i n  CMD the  asset  manager 
wi l l  be  able  to  very speci fi cal l y  determ ine  the  heal th  and  performance  of  speci fi c  assets  and  
the  system  cond i ti ons  the  asset  experiences.  One  can  envis ion  a  much  h i gher cal ibre  asset  
management  process  and  also  a  much  more  au tomated  one.  

1 2.6  Maintenance 

Main tenance  occurs  typical l y  at  a  period ic  t ime  base  or  – at  the  best  – the  equ ipment  i tse l f  
cal l s  for  main tenance.  Goal  o f  the  main tenance  plann ing  i s  to  optim ize  the  main tenance  
schedu le  based  on  the  cond i ti on  on  several  components  i ns ide  the  substation .  Add i t ional l y  
the  Mon i toring  System  supports  repai r  work by provid ing  add i ti onal  i n formation .  Figu re  63  
shows  a  use  case  for  main tenance.  
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Figure  63  – Use  case for  maintenance 

Actor(s):  

Name Role  description  

Main tenance  Worker  I nspects  and  repai rs  the  G IS  

Mai n tenance  P lanner Schedu l es  main tenance  work 

 

Use cases 

Name Service  or  i n formation  provided  

Abrasi on  calcu lat i on  Measu res  the  cu rren t  and  con tact  movement,  cal cu l ates  the  abrasi on ,  and  
sends  no ti f i cat i on  to  the  u ser 

Update  operati on  coun ter  Coun t  the  number  o f  operati on  and  not i fy  to  the  user  i f  the  number  of  operat i on  
i s  exceed  the  predefi ned  l im i t .  

Cal cu l at i ng  l i fe time  From  the  co l l ected  i n formati on ,  cal cu late  the  remain i ng  l i fe  t ime  based  on  
exi st i ng  wear  and  heath .  

Cal cu l ate  mechan i cal  heal th  From  the  co l l ected  i n formati on ,  cal cu late  the  mechan i cal  heal th .  

Cal cu l ate  t ime  to  
mai n tenance  

Calcu l ate  the  mai n tenance  t ime  to  send  a  mon i tori ng  s i gnal  
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Basic  flow:  

Abrasion  Calcu lation  

Use Case  step  Description  

Step  1  On  each  operati on   

Measu re  the  cu rren t  f l ow th rough  each  con tact  

Measu re  the  con tact  movement  ( travel )  

Opti onal :  measu re  add i t i onal  s i gnal s ,  e . g .  vo l tage  

Step  2  Calcu l ate  the  abrasi on  o f  each  con tact  for  th i s  operati on  

Step  3  Accumu late  the  abrasi on  

Step  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Update  Operation  Coun ter 

Use Case  step  Description  

Step  1  Wai t  for  a  pos i t i on  change  – or  – Wai t  for  operati on  command  

Step  2  I n cremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Calcu lati ng  Li fetime  

Use Case  step  Description  

Step  1  Get  i n formati on  on  the  componen t  

– L i fet ime  

– Abrasi on  

– Operat i on  coun t  

S tep  2  Calcu l ati ng  remai n i ng  l i fe time  based  on  previous  operat ion  du ty  

S tep  3  Calcu l ati ng  remai n i ng  l i fe time  based  on  exi s ti ng  wear  and  heal th  

S tep  4  Estimate  the  t ime  to  overhau l  or  replacemen t  

S tep  5  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  
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Calcu late  Mechan ical  Heal th  

Use Case  step  Description  

Step  1  Get  i n formati on  on  the  componen t  

– Swi tch  

– Travel  sensor 

– Other  sensors ,  e . g . ,  fo r  motor  cu rren t  

S tep  2  Calcu l ati ng  mechan i cal  heal th  

S tep  3  Provi de  the  resu l ts  to  the  user 

 

Calcu late  Time  to  Main tenance  

Use Case  step  Description  

Step  1  S tore  data  o f  l ast  main tenance  (overhau l ,  i nspecti on  o r  commiss i on i ng )  

S tep  2  Get  resu l ts  o f  

Operati on  Coun t  s i nce  l ast  mai n tenance   

L i fet ime  s i n ce  l ast  mai n tenance  

Equ ipment  Heal th  

S tep  3  Calcu l ate  t ime  to  mai n tenance  based  on  data  from  s tep  2  and  actual  date  

Step  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Exceptions  /  Al ternate  Flow :  N /A 

Pre-condi tions :  N /A 

Post-cond i ti ons :  N /A 

1 2.7 ERP Update 

Goal  of  an  ERP  calcu lati on  i s  to  estimate  the  remain ing  i nvestment  value  of  the  substation .  
The  calcu lati on  i tsel f  i s  carried  ou t  us ing  special i zed  software.  The  mon i toring  system  may 
provide  i n formation  to  update  the  ERP  system  based  on  the  actual  s tatus.  Figu re  64  shows  a  
use  case  for ERP  update.  
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Figure  64  – Use  case for  ERP update 

Actor(s):  

Name Role  description  

ERP  system  Assess  the  i nvestmen t  o f  the  substati on   

 

Use cases 

Name Service  or  i n formation  provided  

Abrasi on  calcu lat i on  Measu res  the  cu rren t  and  con tact  movement,  cal cu l ates  the  abrasi on ,  and  
sends  no ti f i cat i on  to  the  u ser 

Update  operati on  coun ter  Coun t  the  number  o f  operati on  and  not i fy  to  the  user  i f  the  number  of  operat i on  
i s  exceed  the  predefi ned  l im i t .  

Cal cu l ate  l i fe  t ime  From  the  co l l ected  i n formati on ,  i . e . ,  abras i on  and  operati on  coun ter,  cal cu l ate  
the  remai n i ng  l i fe  t ime  based  on  exi s ti ng  wear and  heath .  

Cal cu l ate  mechan i cal  h eal th  From  the  co l l ected  i n formati on ,  cal cu l ate  the  mechan ical  heal th .  

Cal cu l ate  remain i ng  l i fe  and  
val ue  

Calcu l ate  the  remain i ng  l i fe  and  val ue  o f  the  system  
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Basic  flow:  

Abrasion  Calcu lation  

Use Case  step  Description  

Step  1  On  each  operati on   

Measu re  the  cu rren t  f l ow th rough  each  con tact  

Measu re  the  con tact  movement  ( travel )  

Opti onal :  measu re  add i t i onal  s i gnal s ,  e . g .  vo l tage  

Step  2  Calcu l ate  the  abrasi on  o f  each  con tact  for  th i s  operati on  

Step  3  Accumu late  the  abrasi on  

Step  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Update  Operation  Coun ter 

Use Case  step  Description  

Step  1  Wai t  for  a  pos i t i on  change  – or  – Wai t  for  operati on  command  

Step  2  I n cremen t  the  operati on  coun ter  

S tep  3  Compare  the  coun ter  to  g i ven  l im i ts  

S tep  4  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Calcu lati ng  Li fetime  

Use Case  step  Description  

Step  1  Get  i n formati on  on  the  componen t  

– L i fet ime  

– Abrasi on  

– Operat i on  coun t  

S tep  2  Calcu l ati ng  remai n i ng  l i fe time  based  on  previous  operat ion  du ty  

S tep  3  Calcu l ati ng  remai n i ng  l i fe time  based  on  exi s ti ng  wear  and  heal th  

S tep  4  Estimate  the  t ime  to  overhau l  or  replacemen t  

S tep  5  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  h as  been  passed  
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Calcu late  remain ing  Li fetime  and  value  

Use Case  step  Description  

Step  1  Get  i n formati on  on  the  componen t  

– L i fet ime  

– Abrasi on  

– Operat i on  coun t  

S tep  2  Calcu l ate  remai n i ng  l i fe time  based  on  previ ous  operati on  du ty  

S tep  3  Calcu l ate  remai n i ng  l i fe time  based  on  exi st i ng  wear and  heal th  

S tep  4  Estimate  the  t ime  to  overhau l  or  replacemen t  

S tep  5  Provi de  the  resu l ts  to  the  user 

Send  a  noti f i cat i on  i f  a  l im i t  has  been  passed  

 

Exceptions  /  Al ternate  Flow :  N /A 

Pre-condi tions :  N /A 

Post-cond i ti ons :  N /A 

1 3  Log ical  node classes 

1 3.1  General  

Th is  clause  speci fi es  log i cal  nodes  defined  i n  I EC  TR  61 850-90-3,  as  shown  i n  Figu re  65.  
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Figure  65  – Class  d iagram  Log icalNodes_90_3: :Log icalNodes_90_3 

1 3.2  Abstract  Log ical  Nodes (AbstractLNs_90_3)  

1 3.2.1  General  

Figure  66  depicts  class  d iag rams  for  abstract  LN  i n  th i s  part  o f  I EC  61 850.  
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Figure  66  – Class  d iagram  AbstractLNs_90_3: :AbstractLNs_90_3 

1 3.2.2  <<abstract>>  LN:  Battery Charger   Name:  BatteryChargerLN  

Abstract  type,  hold ing  common  attribu tes  of  the  battery charge  l og ical  nodes.  

Table  2  shows  al l  data objects  of  BatteryChargerLN .  
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Table  2  – Data  objects  of  BatteryChargerLN  

BatteryChargerLN  

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i nheri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

ChaTms  I NS   Charg i ng  t ime  s i nce  l ast  o ff/reset  ( i n  second )  O  /  O  

EEMod  ENS  
(ExternalDevi ceMode
Ki nd )  

 (con tro l l able )  Battery  charger  (external  devi ce)  
functi on i ng  mode  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i nheri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i nheri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

C l cExp  SPS  T  i nheri ted  from :  S tat i s t i csLN  O  /  O  

Beh  ENS  
(Behavi ou rModeKi nd )  

 i nheri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i nheri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

ChaA MV  Charg i ng  cu rren t  O  /  O  

ChaV MV  Charg i ng  vo l tage  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i nheri ted  from :  DomainLN  O  /  O  

Setti ngs  

BatChaPwr ASG   Battery  charg i ng  power requ i red  O  /  F  

BatChaTyp  ENG  
(BatteryChargerType9
0_3Ki nd )  

 Type  o f  battery  charger:  O  /  F  

RechaRte  ASG   Recharge  rate  ( i n  A/s)  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i nheri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmm
s  

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

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

I nRef  ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l t i  
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1 3.3  Log ical  nodes for  tanks (LNGroupK)  

1 3.3.1  General  

Th is  g roup  of  l og ical  nodes  represen ts  various  devices  that  can  be  supervised ,  con tro l led  or  
operated  bu t  that  are  not  primari l y  o f  e lectrical  natu re.  

NOTE  These  l og i cal  nodes  are  l i ke l y  to  be  i n cl u ded  i n  a  l ater  ed i t i on  of  I EC  61 850-7-4.  When  publ i shed ,  l og i cal  
nodes  speci fi ed  i n  I EC  61 850-7-4  are  to  take  precedence  over the  defi n i t i on  here.  
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Figure  67  – Class  d iagram  LNGroupK: :LNGroupK 

Figure  67  shows  al l  concrete  l og ical  nodes  of  th is  g roup,  wi th  the  supertypes  that  factor  thei r  
common  attribu tes.  
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1 3.3.2  LN:  Tank   Name:  KTNKExt  

Set of  i n formation  objects  to  extend  the  KTNK LN  to  supervi se  physical  devices  such  as  tank.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  

Table  3  shows  al l  data objects  of  KTNKExt.  

Table  3  – Data  objects  of  KTNKExt  

KTNKExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

LevH l fSt  SPS   i f  t rue ,  the  l evel  o f  the  tank i s  above  a  predefi ned  
Hal f  l evel  th resho l d ,  o therwi se  i s  fal se .  

O  /  F  

LevMaxAlm  SPS   I f  true,  a  predefi ned  alarm  l evel  o f  the  maximum  
l eve l  o f  the  tank has  been  reached  

O  /  F  

LevM inAlm  SPS   I f  true,  a  predefi ned  alarm  l evel  o f  the  maximum  
l eve l  o f  the  tank has  been  reached ,  and  the  l evel  i s  
be l ow the  th resho l d ,  o therwi se  fal se  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

B lk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

LevPct  MV  i nheri ted  from :  KTNK O  /  O  

Vlm  MV  i nheri ted  from :  KTNK O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

LevH l fSet  ASG   Hal f  l evel  th resho l d  sett i ng  for  a l arm  ( i n  m3)  O  /  F  

LevMaxAls  ASG   Maximum  l eve l  th resho ld  sett i ng  for  al arm  ( i n  m3)  O  /  F  

LevM inAls  ASG   M i n imum  l eve l  th resho ld  sett i ng  for  al arm  ( i n  m3)  O  /  F  

VlmCap ASG   i nheri ted  from :  KTNK O  /  F  

TnkTyp  ENG  (TankFi l lKi nd )   i n heri ted  from :  KTNK O  /  F  

B lkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  
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KTNKExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

ClcI n tvTyp  ENG  
(CalcI n tervalKind )  

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKind )  

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

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

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

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

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

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

 

1 3.3.3  LN:  Tower   Name:  KTOW 

Table  4  shows  al l  data objects  of  KTOW.  

Table  4  – Data  objects  of  KTOW 

KTOW 

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

B lk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

TowTns  MV  Tower tens i on  O  /  O  

TowI nclAng  MV  Tower i ncl i nati on  ang l e :  ( -90  to  90  deg ree)  O  /  O  

BaseI nclAng  MV  G round  base  i ncl i nat i on  ang le :  0  -90  deg ree  O  /  O  

TnsSv SAV  Tensi on  between  l i ne  and  tower:  N  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

BlkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  
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KTOW 

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

ClcMth  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  ENG  
(CalcI n tervalKind )  

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKind )  

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

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

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

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

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

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

 

1 3.4  Log ical  nodes for  metering  and  measurement  (LNGroupM)  

1 3.4.1  General  

NOTE  These  l og i cal  nodes  are  l i ke l y  to  be  i n cl u ded  i n  a  l ater  ed i t i on  of  I EC  61 850-7-4.  When  publ i shed ,  l og i cal  
nodes  speci fi ed  i n  I EC  61 850-7-4  are  to  take  precedence  over  the  defi n i t i on  here.  
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Figure  68  – Class  d iagram  LNGroupM::LNGroupM 

Figure  68  shows  the  second  part  o f  concrete  l og ical  nodes  of  th i s  g roup,  wi th  the  supertypes  
that  factor thei r  common  attribu tes.  

1 3.4.2  LN:  Meteorolog ical  in formation    Name:  MMETExt  

Set of  i n formation  objects  to  extend  the  MMET LN .  

Th is  l og ical  node  represen ts  meteorolog ical  i n formation ,  wh ich  can  come from  a 
meteorolog ical  station  i n formation  or  be  a  col lecti on  of  meteorolog ical  i n formation  from  many 
sources,  that  i s ,  from  sensors  l ocated  at  d i fferen t  places.  



I EC  TR  61 850-90-3:201 6  © I EC  201 6  – 1 49  – 

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  

Table  5  shows  al l  data objects  of  MMETExt.  

Table  5  – Data  objects  of  MMETExt  

MMETExt  

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

Blk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

I ceCvr MV  I ce  cover i n  we i g h t  (kg )  O  /  O  

EnvTmp MV  i nheri ted  from :  MMET O  /  O  

WetBlbTmp MV  i nheri ted  from :  MMET O  /  O  

C l oudCvr MV  i nheri ted  from :  MMET O  /  O  

EnvHum  MV  i nheri ted  from :  MMET O  /  O  

DewPt  MV  i nheri ted  from :  MMET O  /  O  

Dff I nso l  MV  i n heri ted  from :  MMET O  /  O  

DctI nsol  MV  i n heri ted  from :  MMET O  /  O  

D lDu r MV  i nheri ted  from :  MMET O  /  O  

HorI nso l  MV  i n heri ted  from :  MMET O  /  O  

HorWdDi r MV  i nheri ted  from :  MMET O  /  O  

HorWdSpd  MV  i nheri ted  from :  MMET O  /  O  

VerWdDi r  MV  i nheri ted  from :  MMET O  /  O  

VerWdSpd  MV  i nheri ted  from :  MMET O  /  O  

WdGustSpd  MV  i nheri ted  from :  MMET O  /  O  

EnvPres  MV  i nheri ted  from :  MMET O  /  O  

RnFl l  MV  i n heri ted  from :  MMET O  /  O  

SnwDen  MV  i nheri ted  from :  MMET O  /  O  

SnwTmp  MV  i nheri ted  from :  MMET O  /  O  

SnwCvr MV  i nheri ted  from :  MMET O  /  O  

SnwFl l  MV  i n heri ted  from :  MMET O  /  O  

SnwEq  MV  i nheri ted  from :  MMET O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  
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MMETExt  

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

BlkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.5  Log ical  nodes for  supervision  and  moni toring  (LNGroupS)  

1 3.5.1  General  

Th is  g roup  of  l og ical  nodes  represen ts:  A)  functi ons  that  are  re lated  to  e lectrical  protecti ons  
al though  not  protections  themselves  and  B)  protecti ve  functions  that  act  on  physical  
measurements  other than  electri cal  for  thei r  function .  The  l og ical  nodes  i n  th i s  g roup wi l l  
normal l y  provide  an  alarm  s ignal  i f  the  measured  l evel  passes  a  set  value.  They can  
optional l y  provide  a  trip  s i gnal .  

NOTE  These  l og i cal  nodes  are  l i ke l y  to  be  i n cl u ded  i n  a  l ater  ed i t i on  of  I EC  61 850-7-4.  When  publ i shed ,  l og i cal  
nodes  speci fi ed  i n  I EC  61 850-7-4  are  to  take  precedence  over the  defi n i t i on  here.  
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Figure  69  – Class  d iagram  LNGroupS: :LNGroupS1  

Figure  69  shows  al l  concrete  l og ical  nodes  of  th is  g roup,  wi th  the  supertypes  that  factor  thei r  
common  attribu tes.  
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Figure  70  – Class  d iagram  LNGroupS: :LNGroupS2 

The  d iagram  i n  Fi gure  70  shows  al l  concrete  log ical  nodes  of  th i s  g roup S,  wi th  the  
supertypes  that  factor thei r  common  attribu tes.  
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1 3.5.2  LN:  Battery   Name:  SBAT 

Th is  l og ical  node  represen ts  battery supervis ion .  

Table  6  shows  al l  data objects  of  SBAT.  
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Table  6  – Data  objects  of  SBAT 

SBAT 

Data  object  
name  

Common  data  c lass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

BatEF SPS   I f  true,  Battery  Earth  Fau l t  i s  presen t  O  /  F  

I n tnTmpAlm  SPS   I f  true,  a  predefi ned  th reshol d  fo r  the  battery 
i n ternal  temperatu re  as  defi ned  i n  I n tnTmpAls  has  
been  reached .  

O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

I n tnBatA MV  I n ternal  Battery  cu rren t  O  /  O  

I n tnBatV MV  I n ternal  battery  vo l tage  O  /  O  

I n tnBatTmp MV  Battery  i n ternal  temperatu re  ( i n  °C)  O  /  O  

Controls  

OpCntRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr  SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

I n tnTmpAls  ASG   I n ternal  battery  temperatu re  alarm  th resho l d  
sett i ng  ( i n  °C)  

O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmm
s  

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

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

I nRef  ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l t i  
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1 3.5.3  LN:  Ci rcu i t  breaker supervision    Name:  SCBRExt  

Set of  i n formation  objects  to  extend  the  SCBR LN .  

Th is  l og ical  node  i s  used  for  mon i tori ng  and  d iagnostics  for  ci rcu i t  breakers.  

The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model  

Table  7  shows  al l  data objects  of  SCBRExt.  

Table  7  – Data  objects  of  SCBRExt  

SCBRExt  

Data  object  
name 

Common  data  c lass  T Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

AccmTmh  BCR  Cumu lated  t ime  i n  Hou rs  o f  cu rren t  th rough  tri p  or  
recl ose  co i l  

O  /  O  

Co lOpn  SPS   i nheri ted  from :  SCBR M  /  F  

Co lAlm  SPS   i nheri ted  from :  SCBR O  /  F  

AbrAlm  SPS   i nheri ted  from :  SCBR O  /  F  

AbrWrn  SPS   i nheri ted  from :  SCBR O  /  F  

OpCn tAlm  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpCn tWrn  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmAlm  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmWrn  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

MechHeal th  ENS  (Heal thKind )   i n heri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmOpnAlm  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmClsAlm  SPS   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

ArcTm  MV  Arc  du rati on  t ime  O  /  O  

Co lV MV  Con tro l  vo l tage  o f  co i l  O  /  O  

PreArcTm  MV  Pre  arc  du rati on  t ime  O  /  O  

SwA MV  i nheri ted  from :  SCBR O  /  O  

ActAbr MV  i nheri ted  from :  SCBR O  /  O  

AccmAbr MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

AuxSwTmOpn  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

AuxSwTmCls  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

RctTmOpn  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  
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SCBRExt  

Data  object  
name 

Common  data  c lass  T Explanation  PresCond  
nds/ds  

RctTmCls  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OpSpdOpn  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OpSpdCls  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OpTmOpn  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OpTmCls  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

Stk MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OvStkOpn  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

OvStkCls  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

Co lA MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

Tmp  MV  i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  O  

Controls  

OpCn tRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr SPC  i nheri ted  from :  S tat i s t i csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

AbrAlmLev ASG   i nheri ted  from :  SCBR O  /  F  

AbrWrnLev ASG   i nheri ted  from :  SCBR O  /  F  

OpAlmTmh  I NG   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpWrnTmh  I NG   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpAlmNum  ING   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpWrnNum  ING   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmOpnSet  ASG   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

OpTmClsSet  ASG   i nheri ted  from :  Swi tchgearSupervi s i onLN  O  /  F  

B l kRef  ORG   i nheri ted  from :  Functi onLN  Omu l t i  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.5.4  LN:  Cool ing  Group Supervision    Name:  SCGR 

Log ical  node  ded icated  to  the  mon i toring  of  a  cool i ng  g roup ( for  generators  or  o ther)  
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Table  8  shows  al l  data objects  of  SCGR.  

Table  8  – Data  objects  of  SCGR 

SCGR 

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

ClPresAlm  SPS   I f  t ru e,  a  predefi ned  alarm  l evel  o f  the  pressu re  o f  
the  g enerator  coo l an t  has  been  reached  

O  /  F  

C lTmpAlm  SPS   i f  true,  a  predefi ned  alarm  l evel  o f  the  temperatu re  
o f  the  g enerator  cool an t  has  been  reached  

O  /  F  

Oi lPresAlm  SPS   I f  t ru e,  a  predefi ned  l eve l  o f  the  generator  o i l  
pressu re  has  been  reached  

O  /  F  

Oi l TmpAlm  SPS   I f  t ru e,  a  predefi ned  alarm  l evel  o f  the  Generator  
o i l  temperatu re  has  been  reached .  

O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

ClTmp MV  Generator  coolan t  temperatu re  i n  °C  O  /  O  

C lPres  MV  Generator  coolan t  pressu re  O  /  O  

Oi lPres  MV  Generator  o i l  pressu re  O  /  O  

Oi l Tmp MV  Oi l  Temperatu re  i n  °C  O  /  O  

Controls  

OpCn tRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr SPC  i nheri ted  from :  S tat i s t i csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

ClPresAls  ASG   Al arm  th reshold  sett i n g  fo r  the  Generator  coo l an t  
pressu re  

O  /  F  

C lTmpAls  ASG   Al arm  th reshold  sett i n g  fo r  the  Generator  coo l an t  
temperatu re  ( i n  °C)  

O  /  F  

Oi lPresAls  ASG   Generator  Oi l  P ressu re  Al arm  th reshol d  sett i n g  O  /  F  

Oi l TmpAl s  ASG   Generator  Oi l  temperatu re  th reshol d  sett i ng  for  
a l arm  ( i n  °C)  

O  /  F  

B l kRef  ORG   i nheri ted  from :  Functi onLN  Omu l t i  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

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

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

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

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

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

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

C l cSrc  ORG   i nheri ted  from :  S tat i s t i csLN  F  /  M  

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

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

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

 

1 3.5.5  LN:  Equ ipment  Ageing  Model    Name:  SEAM 

Equ ipment Ageing  Model  LN .  Con tains  setti ngs  and  ou tcome aim ing  at  determ in ing  the  real  
age  of  an  equ ipment,  based  on  i ts  operation  context.  

Table  9  shows  al l  data objects  of  SEAM.  

Table  9  – Data  objects  of  SEAM 

SEAM  

Data  object  
name  

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

CumEqAgeTmh  I NS   Cumu lati ve  equ i val en t  ag i ng  ( i n  h ou rs)  O  /  O  

OvlEqAgeTmh  I NS   Equ i val en t  ag i ng  for  the  overl oad i ng  du rat i on  ( i n  
hou rs)  

O  /  O  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

B l k SPS   i n heri ted  from :  Functi onLN  O  /  F  

C l cExp  SPS  T  i nheri ted  from :  S tat i s t i csLN  O  /  O  

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

MstAgeAcc MV  Mo i s tu re  ag i ng  accelerati on  factor  ( "none"  u n i t)  O  /  O  

ThmAgeAcc MV  Thermal  ag i ng  accelerati on  factor  ( "none"  u n i t)  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

SvcSetTmh  I NG   Service  t ime  sett i ng  ( i n  hou rs)  O  /  F  

B l kRef  ORG   i n heri ted  from :  Functi onLN  Omu l t i  /  F  
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SEAM  

Data  object  
name  

Common  data  class  T  Explanation  PresCond  
nds/ds  

ClcMth  ENG  
(CalcMethodKind )  

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

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

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

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

C l cI n tvPer I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

I nRef  ORG   i n heri ted  from :  DomainLN  Omu l t i  /  
Omu l t i  

 

1 3.5.6  LN:  Fi re  Supervision    Name:  SFIR  

Table  1 0  shows  al l  data objects  of  SFIR.  
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Table  1 0  – Data  objects  of  SFIR  

SFIR  

Data  object  
name  

Common  data  c lass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

Fi reAlm  SPS   I f  t ru e,  a  F i re  al arm  i s  occu rri ng ,  o therwi se  no  f i re  M  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

B l k SPS   i n heri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

BlkRef  ORG   i n heri ted  from :  Functi onLN  Omu l t i  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

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

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

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

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

NumSubI n tv  I NG   i nheri ted  from :  S tat i s t i csLN  O  /  O  

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

C l cRfPer I NG   i nheri ted  from :  S tat i s t i csLN  O  /  O  

C l cSrc  ORG   i n heri ted  from :  S tat i s t i csLN  F  /  M  

C l cNxtTmms  I NG   i nheri ted  from :  S tat i s t i csLN  O  /  O  

I nSyn  ORG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

I nRef  ORG   i n heri ted  from :  DomainLN  Omu l t i  /  
Omu l t i  

 

1 3.5.7 LN:  Insu lation  medium  supervision  (l iqu id )    Name:  SIMLExt  

Set of  i n formation  objects  to  extend  the  SIML LN .  

Th is  l og ical  node  i s  used  for  supervis ion  of  l i qu id  i nsu lation  med ium  such  as  o i l ,  l i ke  that  used  
for  example  for  some  transformers  and  tap  changers.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  
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Table  1 1  shows  al l  data objects  of  SIMLExt.  

Table  1 1  – Data  objects  of  SIMLExt  

SIMLExt  

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

C2H2Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H2  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

C2H2RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H2  rate  o f  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l ati on  l evel ) .  Sett i ng  
o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue .  The  
act i on  to  take  may be  to  ref i l l  the  i nsu lati on  
med i um .  

O  /  F  

C2H4Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H4 for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l eve l  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

C2H4RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H4 rate  o f  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l ati on  l evel ) .  Sett i ng  
o f  the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue .  The  
act i on  to  take  may be  to  ref i l l  the  i nsu lati on  
med i um .  

O  /  F  

C2H6Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H6  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l evel ) .  Setti ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

C2H6RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  C2H6  rate  o f  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l at i on  l evel ) .  Sett i n g  
o f  the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue .  The  
act i on  to  take  may be  to  ref i l l  the  i nsu lati on  
med i um .  

O  /  F  

CgAlm  SPS   I f  tru e,  a  predefi ned  l evel  l im i t  o f  Total  D i sso l ved  
Combusti b l e  Gases  for  the  i n su l ati on  med i um  has  
been  reached  ( for  example,  l ow i n su lati on  l eve l ) .  
Setti n g  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue .  
The  act i on  to  take  may be  to  ref i l l  the  i n su lati on  
med i um .  

O  /  F  

CgRteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  Total  D i sso l ved  
Gases  rate  o f  change  for  the  i n su l at i on  med i um  
has  been  reached  ( for  example,  l ow i nsu lat i on  
l eve l ) .  The  act i on  to  take  may be  to  re fi l l  the  
i nsu lati on  med i um .  

O  /  F  

CgRteWrn  SPS   I f  t ru e,  a  predefi ned  warn i ng  l evel  o f  Total  
D i ssol ved  Gases  rate  of  change  for  the  i nsu lat i on  
med i um  has  been  reached  ( for example ,  l ow 
i nsu lati on  l evel ) .  The  acti on  to  take  may be  to  re f i l l  
the  i n su lati on  med i um .  

O  /  F  

CgWrn  SPS   I f  t ru e,  a  predefi ned  warn i ng  l evel  l im i t  o f  To tal  
D i ssol ved  Combusti b l e  Gases  for  the  i n su l at i on  
med i um  has  been  reached  

O  /  F  
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SIMLExt  

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

CH4Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CH4  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

CH4RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CH4  rate  of  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l ati on  l evel ) .  Sett i ng  
o f  the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue .  The  
act i on  to  take  may be  to  re fi l l  the  i nsu lati on  
med i um .  

O  /  F  

CO2Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CO2  for the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

CO2RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CO2  ROC  or  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

COAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CO for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  

CORteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  CO rate  o f  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l ati on  l evel ) .  Sett i ng  
o f  the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue .  The  
act i on  to  take  may be  to  ref i l l  the  i nsu lati on  
med i um .  

O  /  F  

F l tGasAlm  SPS   I f  t ru e,  a  predefi ned  l evel  al arm  l im i t  F l tGasAls  o f  
fau l t  gas  i n  Buchho l z  re l ay has  been  reached  

O  /  F  

F l tGasRteAlm  SPS   I f  t ru e,  a  predefi ned  alarm  l evel  RteFGAlmSet  o f  
fau l t  gas  rate  i n  Buchhol z  re l ay been  reached  

O  /  F  

H2RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  H2  rate  of  change  
for  the  i n su l at i on  med i um  has  been  reached  ( for  
example,  l ow i nsu l ati on  l evel ) .  Setti ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  
take  may be  to  ref i l l  the  i n su l ati on  med i um .  

O  /  F  

MstRteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  Mo i stu re  rate  o f  
change  for  the  i nsu lati on  med i um  has  been  
reached  ( for  example ,  l ow i nsu l ati on  l evel ) .  The  
act i on  to  take  may be  to  ref i l l  the  i nsu lat i on  
med i um .  

O  /  F  

N2Alm  SPS   I f  tru e,  a  predefi ned  l evel  l im i t  o f  N2  for  the  
i n su lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l ati on  l evel ) .  Sett i ng  o f  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l at i on  med i um .  

O  /  F  

N2RteAlm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  N2  rate  of  change  
for  the  i n su l at i on  med i um  has  been  reached  ( for  
example,  l ow i nsu l ati on  l evel ) .  Setti ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  
take  may be  to  re f i l l  the  i n su l ati on  med i um .  

O  /  F  

O2Alm  SPS   I f  t ru e,  a  predefi ned  l evel  l im i t  o f  O2  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  
l ow i nsu l at i on  l eve l ) .  Sett i ng  of  the  predefi ned  l evel  
l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
ref i l l  the  i n su l ati on  med i um .  

O  /  F  
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O2RteAlm  SPS   I f  tru e,  a  predefi ned  l evel  l im i t  o f  O2  rate  o f  change  
for  the  i n su l at i on  med i um  has  been  reached  ( for  
example,  l ow i nsu l ati on  l evel ) .  Setti ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  
take  may be  to  re f i l l  the  i n su l at i on  med i um .  

O  /  F  

Oi lPresAlm  SPS   I f  t ru e,  the  predefi ned  al arm  l evel  l im i t  Oi l PAlmSet  
o f  Oi l  pressu re  for  the  i n su l at i on  med i um  has  been  
reached  

O  /  F  

Oi lPresWrn  SPS   I f  t ru e,  the  predefi ned  warn i ng  l eve l  l im i t  
Oi l PWrnSet  of  Oi l  pressu re  for  the  i nsu l ati on  
med i um  has  been  reached  

O  /  F  

TmpWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  
TmpWrnSet  fo r the  temperatu re  o f  LTC  has  been  
reached .  

O  /  F  

TmpAlm  SPS   i n heri ted  from :  S IML O  /  F  

GasI nsAlm  SPS   i n heri ted  from :  S IML O  /  F  

GasI nsTr  SPS   i n heri ted  from :  S IML O  /  F  

GasFlwTr SPS   i n heri ted  from :  S IML O  /  F  

H2Alm  SPS   i n heri ted  from :  S IML O  /  F  

H2Wrn  SPS   i n heri ted  from :  S IML O  /  F  

MstAlm  SPS   i n heri ted  from :  S IML O  /  F  

MstWrn  SPS   i n heri ted  from :  S IML O  /  F  

I n sAlm  SPS   i n heri ted  from :  Li neSupervi s i onLN  M  /  F  

I n sBlk SPS   i n heri ted  from :  Li neSupervi s i onLN  O  /  F  

I n sTr SPS   i n heri ted  from :  Li neSupervi s i onLN  O  /  F  

I n sLevMax SPS   i n heri ted  from :  Li neSupervi s i onLN  O  /  F  

I n sLevM in  SPS   i n heri ted  from :  Li neSupervi s i onLN  O  /  F  

B l k SPS   i n heri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi n
d )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

CgRte  MV  Rate  o f  change  o f  to tal  d i ssol ved  combusti bl e  
g ases  (TDCG)  ( i n  ppm/s)  

O  /  O  

CmbuGasRte  MV  Rate  o f  change  o f  to tal  d i ssol ved  combusti bl e  g as  
( i n  m3/s)  

O  /  O  

F l tGasRte  MV  Rate  o f  i n crease  o f  fau l t  gas  vo l ume  i n  Buchho l z  
re l ay (m3/s)  

O  /  O  

Fu l lGas  MV  Overal l  d i sso l ved  gas  ( i n  m3)  O  /  O  

Fu l lGasRte  MV  Rate  o f  i n crease  o f  overal l  d i ssol ved  gas  (m3/s)  O  /  O  

Mst  MV  Measu red  amoun t  o f  moi s tu re  i n  the  i n su l ati ng  
l i qu i d  i n  ppm  

O  /  O  

Lev MV  i n heri ted  from :  S IML O  /  O  

H2O MV  i n heri ted  from :  S IML O  /  O  

H2OPap MV  i n heri ted  from :  S IML O  /  O  
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H2OAi r MV  i n heri ted  from :  S IML O  /  O  

H2OTmp  MV  i n heri ted  from :  S IML O  /  O  

H2ppm  MV  i n heri ted  from :  S IML O  /  O  

N2ppm  MV  i n heri ted  from :  S IML O  /  O  

COppm  MV  i n heri ted  from :  S IML O  /  O  

CO2ppm  MV  i n heri ted  from :  S IML O  /  O  

CH4ppm  MV  i n heri ted  from :  S IML O  /  O  

C2H2ppm  MV  i n heri ted  from :  S IML O  /  O  

C2H4ppm  MV  i n heri ted  from :  S IML O  /  O  

C2H6ppm  MV  i n heri ted  from :  S IML O  /  O  

O2ppm  MV  i n heri ted  from :  S IML O  /  O  

CmbuGas  MV  i n heri ted  from :  S IML O  /  O  

F l tGas  MV  i n heri ted  from :  S IML O  /  O  

Pres  MV  i n heri ted  from :  Li neSupervi s i onLN  O  /  O  

Tmp  MV  i n heri ted  from :  Li neSupervi s i onLN  O  /  O  

Controls  

OpCntRs  I NC   i n heri ted  from :  Supervi s i onLN  O  /  O  

C l cStr SPC  i n heri ted  from :  S tat i s t i csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi n
d )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

C2H2Al s  ASG   C2H2  al arm  sett i ng  i n  ppm  O  /  F  

C2H2RteAls  ASG   C2H2  rate  o f  change  al arm  sett i ng  i n  ppm/s  O  /  F  

C2H4Al s  ASG   C2H4  al arm  sett i ng  i n  ppm  O  /  F  

C2H4RteAls  ASG   C2H4  rate  o f  change  al arm  sett i ng  i n  ppm/s  O  /  F  

C2H6Al s  ASG   C2H6  al arm  sett i ng  i n  ppm  O  /  F  

C2H6RteAls  ASG   C2H6  rate  o f  change  al arm  sett i ng  i n  ppm/s  O  /  F  

CgAls  ASG   Total  d i ssol ved  combust i b l e  gases  (TDCG)  alarm  
setti ng  i n  ppm  

O  /  F  

CgRteAls  ASG   Al arm  th resho ld  fo r  the  rate  o f  change  o f  Total  
D i sso l ved  Combusti bl e  Gas  ( i n  ppm/s)  

O  /  F  

CgRteWrs  ASG   Warn i ng  th resho l d  for  the  rate  o f  change  o f  Total  
D i sso l ved  Combusti bl e  Gas  ( i n  ppm/s)  

O  /  F  

CgWrs  ASG   Warn i ng  th resho l d  sett i ng  for  the  Total  D i sso l ved  
Combusti b l e  g as  (TDCG)  i n  ppm  

O  /  F  

CH4Als  ASG   CH4  alarm  sett i ng  i n  ppm  O  /  F  

CH4RteAls  ASG   CH4  rate  o f  change  al arm  sett i ng  i n  ppm/s  O  /  F  

CO2Als  ASG   CO2  alarm  setti n g  i n  ppm  O  /  F  

CO2RteAl s  ASG   CO2  Rate  of  change  al arm  setti ng  i n  ppm/s  O  /  F  

COAl s  ASG   CO al arm  setti ng  i n  ppm  O  /  F  

CORteAls  ASG   CO Rate  o f  change  al arm  sett i n g  i n  ppm/s  O  /  F  

F l tGasAl s  ASG   Al arm  th reshold  sett i n g  fo r  Fau l t  Gas  vo l ume  i n  
BuchHolz  re l ay ( i n  m3)  

O  /  F  

F l tGasRteAls  ASG   Al arm  th reshold  sett i n g  fo r  the  rate  o f  i ncrease  of  
Fau l t  Gas  vo l ume  i n  Bucho l z  re l ay 

O  /  F  
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H2Als  ASG   H2  alarm  sett i ng  i n  ppm  O  /  F  

H2RteAls  ASG   H2  Rate  o f  change  al arm  setti ng  i n  ppm/s  O  /  F  

MstAl s  ASG   Mo i s tu re  al arm  th resho ld  sett i ng  i n  ppm  O  /  F  

MstRteAls  ASG   Mo i s tu re  rate  of  change  alarm  th resho ld  sett i ng  i n  
ppm/s  

O  /  F  

N2Als  ASG   N2  alarm  sett i ng  i n  ppm  O  /  F  

N2RteAls  ASG   N2  rate  o f  change  alarm  sett i ng  i n  ppm/s  O  /  F  

O2Als  ASG   O2  al arm  setti ng  i n  ppm  O  /  F  

O2RteAls  ASG   O2  rate  o f  change  al arm  sett i ng  i n  ppm:s  O  /  F  

Oi lPresAls  ASG   Al arm  th reshold  sett i n g  fo r  the  Oi l  P ressu re  O  /  F  

Oi lPresWrs  ASG   Warn i ng  th resho l d  sett i ng  for  the  Oi l  P ressu re  O  /  F  

TmpAls  ASG   Temperatu re  alarm  th reshol d  sett i ng  ( i n  °C)  O  /  F  

TmpWrs  ASG   Temperatu re  warn i ng  th reshold  sett i n g  ( i n  °C)  O  /  F  

B l kRef  ORG   i n heri ted  from :  Functi onLN  Omu l t i  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  
(CalcModeKi nd)  

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

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

I nRef  ORG   i n heri ted  from :  DomainLN  Omu l t i  /  
Omu l t i  

 

1 3.5.8  LN:  Insu lation  moisture  supervision  (sol id)    Name:  SIMS 

Log ical  node  SIMS  i s  used  for  supervis ion  of  so l i d  i nsu lation  med ium.  I t  con tains  data objects  
to  mon i tor  d ie lectri c  tangen t  values  for d iagnosis.  

Table  1 2  shows  al l  data objects  of  SIMS.  
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Table  1 2  – Data  objects  of  SIMS 

SIMS 

Data  object  
name  

Common  data  c lass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

LosAngAlm  SPS   I f  true,  the  predefi ned  l evel  al arm  l im i t  LosAngAls  
for  the  tangen t  o f  l oss  ang l e  of  the  mon i tored  cabl e  
has  been  reached  

O  /  F  

LosAngWrn  SPS   I f  true,  the  predefi ned  l evel  warn i ng  l im i t  
LosAngWrs  for  the  tangen t  o f  l oss  ang l e  o f  the  
mon i tored  cable  has  been  reached  

O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

LosAng  MV  Tangen t  o f  l oss  ang l e  of  the  mon i tored  cabl e  (no  
un i t)  

O  /  O  

Controls  

OpCntRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr  SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

LosAngAls  ASG   Th reshold  fo r  al arm  s tate  o f  the  tangen t  of  l oss  
ang l e  (no  un i t)  

O  /  F  

LosAngWrs  ASG   Th reshold  fo r  warn i ng  s tate  o f  the  tangen t  o f  l oss  
ang l e  (no  u n i t)  

O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

C l cI n tvPer I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

NumSubI n tv  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmms  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

I nRef  ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l t i  
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1 3.5.9  LN:  Tap  changer supervision    Name:  SLTCExt  

Set of  i n formation  objects  to  extend  the  SLTC LN  for  cond i t i on  supervis ion  of  tap  changer.  

The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model  

Table  1 3  shows  al l  data objects  of  SLTCExt.  

Table  1 3  – Data  objects  of  SLTCExt  

SLTCExt  

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

AbrPrtAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  AbrPrtAl s  
for  the  Abrasi on  o f  parts  has  been  reached .  

O  /  F  

AbrPrtWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  AbrPrtWrs  
for  the  Abrasi on  o f  parts  has  been  reached .  

O  /  F  

F i lCn t  I NS   Oi l  F i l trati on  coun ter  O  /  O  

F i lCn tAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  F i lCn tAl s  for  
the  o i l  f i l trati on  coun ter  has  been  reached .  

O  /  F  

F i lCn tWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  F i lCn tWrs  
for  the  o i l  f i l t rati on  coun ter  has  been  reached .  

O  /  F  

MotTr SPS  T Tri p  o f  Load  tap  changer Motor  pro tecti on  O  /  F  

MdAAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  MdAAls  for  
the  motor  d ri ve  cu rren t  has  been  reached .  

O  /  F  

MdAWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  MdAWrs  
for  the  motor  d ri ve  cu rren t  has  been  reached .  

O  /  F  

Oi l TmpDi fAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  
Oi l TmpDi fAl s  for  the  o i l  temperatu re  d i fference  has  
been  reached .  

O  /  F  

Oi l TmpDi fWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  
Oi l TmpDi fWrs  for  the  o i l  temperatu re  d i fference  
has  been  reached .  

O  /  F  

OpCn tAlm  SPS   I f  true,  the  predefi ned  l evel  al arm  l im i t  OpCn tAls  
for  the  LTC  operat i ons  has  been  reached .  

O  /  F  

OpCn tWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  OpCn tWrs  
for  the  LTC  operat i ons  has  been  reached .  

O  /  F  

OpTmh  I NS   Operati on  t ime  o f  the  LTC   s i nce  s tart  o f  the  
operati on  ( i n  hou r)  

O  /  O  

OpTmhAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  OpTmhAls  
for  the  LTC  operat i on  du rati on  has  been  reached .  

O  /  F  

OpTmhWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  
OpTmhWrs  for  the  LTC  operati on  du rati on  has  
been  reached .  

O  /  F  

OvPresVl vPos  SPS   I f  t ru e,  the  val ve  pos i t i on  i s  i n  over pressu re  O  /  F  

SumSwAAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  SumSwAAls  
for  the  sum  of  commu ted  cu rren ts  has  been  
reached .  

O  /  F  

TapOp SPS   I f  t ru e,  the  tap  changer i s  operat i ng  O  /  F  

TapOpDurAlm  SPS   I f  t ru e,  the  tap  change  operati on  du rati on  has  
exceeded  the  th resho ld  defi ned  i n  TapOpDurAls  

O  /  F  
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SLTCExt  

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

TapOpDurWrn  SPS   I f  t ru e,  the  tap  change  operati on  du rati on  has  
exceeded  the  warn i ng  th resho l d  defi ned  i n  
TapOpDurWrs  

O  /  F  

TapTmh  HST  Cumu lated  operat i ng  t ime  o f  each  tap  pos i t i ons  ( i n  
h ou rs)  

O  /  F  

TorqAlm  SPS   I f  t ru e,  the  predefi ned  l evel  al arm  l im i t  TorqAls  for  
the  d ri ve  torque  has  been  reached .  

O  /  F  

TorqWrn  SPS   I f  t ru e,  the  predefi ned  l evel  warn i ng  l im i t  TorqWrs  
for  the  d ri ve  torque  has  been  reached .  

O  /  F  

Oi l Fi l  SPS   i n heri ted  from :  SLTC O  /  F  

MotDrvBlk SPS   i n heri ted  from :  SLTC O  /  F  

VacCelAlm  SPS   i n heri ted  from :  SLTC O  /  F  

Oi l Fi l Tr  SPS   i n heri ted  from :  SLTC O  /  F  

B l k SPS   i n heri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi n
d )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

Oi lTmpDi f  MV  Oi l  Temperatu re  D i fference  between  LTC  o i l  and  
Transformer o i l  ( i n  °C)  

O  /  O  

TapOpDur MV  Du rati on  o f  the  l atest  tap  change  operati on  ( i n  s )  O  /  O  

ThmOvlCap  MV  Cal cu l ated  thermal  overl oad  capabi l i ty  ( i n  Amp)  O  /  O  

Torq  MV  i n heri ted  from :  SLTC O  /  O  

MotDrvA MV  i n heri ted  from :  SLTC O  /  O  

AbrPrt  MV  i n heri ted  from :  SLTC O  /  O  

Controls  

SumSwA APC  (con trol l abl e)  Sum  of  commu ted  cu rren ts  o f  LTC  i n  
Amp.  I t  can  be  reset  o r  set  to  any val ue.  

O  /  O  

OpCn tRs  I NC   i n heri ted  from :  Supervi s i onLN  O  /  O  

C l cStr SPC  i n heri ted  from :  S tat i s t i csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi n
d )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

AbrPrtAl s  ASG   Abrasi on  o f  parts  ( i n  %)   th resho l d  sett i ng  for  
a l arm  

O  /  F  

AbrPrtWrs  ASG   Abrasi on  o f  parts  ( i n  %)  th resho l d  sett i ng  for  
warn i ng  

O  /  F  

F i lCn tAl s  I NG   Oi l  f i l t rat i on  coun ts  th reshol d  sett i ng  fo r al arm  O  /  F  

F i lCn tWrs  I NG   Oi l  f i l trat i on  coun ts  th reshol d  sett i ng  fo r warn i ng  O  /  F  

MdAAls  ASG   Motor  d ri ve  Cu rran t  al arm  th reshol d  sett i ng  O  /  F  

MdAWrs  ASG   Motor  d ri ve  cu rren t  th resho l d  sett i ng  for  warn i ng  O  /  F  

Oi l TmpDi fAl s  ASG   Oi l  Temperatu re  d i fference  th reshol d  sett i ng  for  
a l arm  ( i n  °C)  

O  /  F  
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SLTCExt  

Data  object  
name  

Common  data  
class  

T  Explanation  PresCond  
nds/ds  

Oi lTmpDi fWrs  ASG   Oi l  Temperatu re  d i fference  th reshol d  sett i ng  for  
warn i ng  ( i n  °C)  

O  /  F  

OpCn tAl s  I NG   LTC  Operati on  Coun ts  th reshol d  sett i ng  fo r al arm  O  /  F  

OpCn tWrs  I NG   LTC  Operati on  Coun ts  th reshol d  sett i ng  fo r 
warn i ng  

O  /  F  

OpTmhAls  I NG   LTC  operati on  du rati on  th resho l d  sett i n g  fo r  al arm  
( i n  h ou rs)  

O  /  F  

OpTmhWrs  I NG   LTC  operati on  du rati on  th resho l d  sett i n g  fo r  
warn i ng  ( i n  hou rs)  

O  /  F  

SumSwAAls  ASG   Al arm  th reshold  sett i n g  for  the  sum  o f  commu ted  
cu rren ts  by  LTC  ( i n  Amp)  

O  /  F  

TapOpDurAls  ASG   Th reshol d  for  the  tap  change  operati on  du rati on  
a l arm  

O  /  F  

TapOpDurWrs  ASG   Th reshol d  for  the  tap  change  operati on  du rati on  
a l arm  

O  /  F  

TorqAls  ASG   Dri ve  torque  th resho l d  sett i n g  for  al arm  O  /  F  

TorqWrs  ASG   D ri ve  torque  th reshol d  sett i n g  fo r  warn i ng  O  /  F  

B l kRef  ORG   i n heri ted  from :  Functi onLN  Omu l t i  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  
(CalcModeKi nd)  

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

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

I nRef  ORG   i n heri ted  from :  DomainLN  Omu l t i  /  
Omu l t i  

 

1 3.5.1 0  LN:  Power Transformer supervision    Name:  SPTRExt  

Set of  i n formation  objects  to  extend  the  SPTR LN  for  Power Transformer supervis ion .  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model .  

Table  1 4  shows  al l  data objects  of  SPTRExt.  
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Table  1 4  – Data  objects  of  SPTRExt  

SPTRExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

Oi lVlvOpn  SPS   i f  t rue ,  the  pressu re  Oi l  Val ve  i s  opened  o therwi se  
c l osed  

O  /  F  

OvPresVl vO
pn  

SPS   i f  t rue ,  the   OverPressu re  Valve  i s  opened  
o therwi se  cl osed  

O  /  F  

HPTmpAlm  SPS   i nheri ted  from :  SPTR O  /  F  

HPTmpOp SPS   i nheri ted  from :  SPTR O  /  F  

HPTmpTr SPS  T  i nheri ted  from :  SPTR O  /  F  

MbrAlm  SPS   i nheri ted  from :  SPTR O  /  F  

CGAlm  SPS   i nheri ted  from :  SPTR O  /  F  

HeatAlm  SPS   i nheri ted  from :  SPTR O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

AgeRte  MV  i nheri ted  from :  SPTR O  /  O  

BotTmp MV  i nheri ted  from :  SPTR O  /  O  

CoreTmp MV  i nheri ted  from :  SPTR O  /  O  

HPTmpClc  MV  i nheri ted  from :  SPTR O  /  O  

Controls  

SumSqA APC   Sum  of  square  o f  short  c i rcu i t  cu rren ts  o f  the  
transformer,  expressed  i n  Amp square  

O  /  O  

OpCn tRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr  SPC   i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

BlkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

ClcNxtTmms  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

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

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

 

1 3.5.1 1  LN:  Saturation  temperature supervision    Name:  SSTP 

Saturation  temperatu re  supervis ion  LN  

Table  1 5  shows  al l  data objects  of  SSTP.  

Table  1 5  – Data  objects  of  SSTP 

SSTP 

Data  object  
name 

Common  data  c lass T Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

BubTmpAlm  SPS   I f  t rue,  the  predefi ned  l evel  al arm  l im i t  
BubTmpAls  fo r  the  bubbl i n g  temperatu re  has  
been  reached .  

O  /  F  

BubTmpMrgAlm  SPS   I f  t rue,  the  Bubbl i ng  temperatu re  marg i n  al arm  
th resho ld  defi ned  i n  BubTmpMrgAl s  has  been  
reached .  

O  /  F  

CdsTmpAlm  SPS   I f  t rue,  Water  condensati on  temperatu re  has  
reached  the  al arm  th reshol d  defi ned  i n  
CdsTmpAls  

O  /  F  

MstBarAlm  SPS   i f  true,  Moi stu re  con ten t  i n  barri er  has  reached  
an  al arm i ng  l eve l  

O  /  F  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

BubTmp MV  Bubbl i ng  temperatu re  ( i n  °C)  O  /  O  

BubTmpMrg  MV  Bubbl i ng  temperatu re  marg i n  ( i n  °C)  O  /  O  

CdsTmp MV  Condensati on  temperatu re  ( i n  °C)  O  /  O  

MstOi l  MV  Mo i s tu re  con ten t  i n  o i l  ( i n  ppm)  O  /  O  

MstPapWnd  MV  Mo i s tu re  con ten t  i n  wi nd i ng  paper  ( i n  ppm )  O  /  O  

R lSatStdTmp MV  Re l ati ve  satu rati on  at  a  s tandard  temperatu re  
(%)  

O  /  O  

TmpCdsOi l  MV  Temperatu re  o f  water  condensati on  i n  o i l   
( i n  °C)  

O  /  O  

WtrDewPtTmp MV  Dew po i n t  o f  water  ( i n  °C)  O  /  O  

Controls  
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SSTP 

Data  object  
name 

Common  data  c lass T Explanation  PresCond  
nds/ds  

OpCntRs  I NC   i nheri ted  from :  Supervi s i onLN  O  /  O  

C l cStr  SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

BubTmpAls  ASG   Bubbl i ng  Temperatu re  al arm  th reshol d  sett i ng  
( i n  °C)  

O  /  F  

BubTmpMrgAls  ASG   Bubbl i ng  temperatu re  marg i n  Al arm  th reshol d  
sett i ng  ( i n  °C)  

O  /  F  

CdsTmpAls  ASG   Condensati on  temperatu re  al arm  th reshol d  
sett i ng  ( i n  °C)  

O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.6  Log ical  nodes for  instrument  transformers  and  sensors  (LNGroupT)  

1 3.6.1  General  

Th is  g roup of  l og ical  nodes  represents  the  sensors  for  al l  the  d i fferen t  values  wh ich  have  to  
be  con tinuously  sampled  for  mon i toring  thei r  behaviour over t ime.  These  samples  are  used  
e i ther by ded icated  processing  log ical  node  classes  as  for  protection  (see  LN  Group  P)  or  by 
the  re lated  supervis ion  log ical  node  classes  (see  LN  g roup  S) .  

NOTE  These  l og i cal  nodes  are  l i ke l y  to  be  i n cl u ded  i n  a  l ater  ed i t i on  of  I EC  61 850-7-4.  When  publ i shed ,  l og i cal  
nodes  speci fi ed  i n  I EC  61 850-7-4  are  to  take  precedence  over the  defi n i t i on  here.  
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Figure  71  – Class  d iagram  LNGroupT: :LNGroupT 

Figure  71  shows  al l  concrete  l og ical  nodes  of  th is  g roup,  wi th  the  supertypes  that  factor  thei r  
common  attribu tes.  

1 3.6.2  LN:  Densi ty Sensor   Name:  TDEN  

Log ical  node  TDEN  shal l  be  used  to  expose  densi ty  value  from  densi ty sensor.  Any ki nd  of  
materials  cou ld  be  mon i tored  using  th i s  LN .  

Table  1 6  shows  al l  data objects  of  TDEN.  
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Table  1 6  – Data  objects  of  TDEN  

TDEN  

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

DenSv SAV  Densi ty  (mol /L)  Sample  Val ue  

Th i s  type  o f  sampled  val ue  ho l ds  g as  densi ty.  

O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

SmpRte  I NG   i nheri ted  from :  SensorLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.6.3  LN:  Torque   Name:  TTRQ 

Torque  sensor LN .  

Table  1 7  shows  al l  data objects  of  TTRQ.  
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Table  1 7  – Data  objects  of  TTRQ 

TTRQ 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

TorqSv SAV  Torque  (sampled  val ue)  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

SmpRte  I NG   i nheri ted  from :  SensorLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.6.4  LN:  UHF Sensor   Name:  TUHF 

Table  1 8  shows  al l  data objects  of  TUHF.  
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Table  1 8  – Data  objects  of  TUHF 

TUHF 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

UhfSv SAV  UHF  s i gnal  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

SmpRte  I NG   i n heri ted  from :  SensorLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

NumSubI n tv  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmms  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

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

 

1 3.7 Log ical  nodes for  power transformers  (LNGroupY)  

1 3.7.1  General  

Th is  g roup  of  l og ical  nodes  provides  data needed  to  represen t  the  power transformer and  
re lated  swi tchgear equ ipment i n  the  au tomation  system.  Note:  These  log i cal  nodes  are  l i ke ly 
to  be  i ncluded  i n  a  l ater ed i ti on  of  I EC  61 850-7-4.  When  publ i shed ,  l og ical  nodes  speci fi ed  i n  
I EC  61 850-7-4  shal l  take  precedence  over defi n i t i on  here.  
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Figure  72  – Class  d iagram  LNGroupY: :LNGroupY 

Figure  72  shows  al l  concrete  l og ical  nodes  of  th is  g roup,  wi th  the  supertypes  that  factor  thei r  
common  attribu tes.  

1 3.7.2  LN:  Power Transformer Supervision    Name:  YPTRExt  

Set of  i n formation  objects  to  extend  the  YPTR LN  for  model l i ng  Power Transformer.  

The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model .  
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Table  1 9  shows  al l  data objects  of  YPTRExt.  

Table  1 9  – Data  objects  of  YPTRExt  

YPTRExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

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

Status  i n formation  

OpNoLod  SPS   i nheri ted  from :  YPTR  O  /  F  

OpOvA SPS   i nheri ted  from :  YPTR  O  /  F  

OpOvV SPS   i nheri ted  from :  YPTR  O  /  F  

OpUnV SPS   i nheri ted  from :  YPTR  O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

LodFact  MV  i nheri ted  from :  YPTR  O  /  O  

MaxVA MV  i nheri ted  from :  YPTR  O  /  O  

OvlTm  MV  i nheri ted  from :  YPTR  O  /  O  

OvlTmEmg  MV  i nheri ted  from :  YPTR  O  /  O  

Controls  

CmdBlk SPC   i nheri ted  from :  CmdEqu i pmen tI n terfaceLN  O  /  F  

C l cStr  SPC   i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

MaxASet  ASG   Maximum  perm i ss i bl e  cu rren t  se tt i ng  O  /  F  

MaxVSet  ASG   Maximum  perm i ss i bl e  vo l tage  sett i ng  O  /  F  

M i nVSet  ASG   M i n imum  perm iss i bl e  vo l tage  sett i ng  O  /  F  

H iVRtg  ASG   i nheri ted  from :  YPTR  O  /  F  

LoVRtg  ASG   i nheri ted  from :  YPTR  O  /  F  

VARtg  ASG   i nheri ted  from :  YPTR  O  /  F  

MaxVASet  ASG   i nheri ted  from :  YPTR  O  /  F  

OvlTmSet  ASG   i nheri ted  from :  YPTR  O  /  F  

OvlTmEmgS
et  

ASG   i nheri ted  from :  YPTR  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

ClcMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.8  Log ical  nodes for  further power system  equ ipment  (LNGroupZ)  

1 3.8.1  General  

Th is  g roup of  l og ical  nodes  refers  al l  to  power system  objects  wh ich  are  reusable  i n  o ther 
power systems  domains  bu t  not  model led  i n  other l og ical  node  g roups  of  th is  s tandard.  

NOTE  These  l og i cal  nodes  are  l i ke l y  to  be  i n cl u ded  i n  a  l ater  ed i t i on  of  I EC  61 850-7-4.  When  publ i shed ,  l og i cal  
nodes  speci fi ed  i n  I EC  61 850-7-4  are  to  take  precedence  over the  defi n i t i on  here.  
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Figure  73  – Class  d iagram  LNGroupZ: :LNGroupZ1  

The  d iagram  i n  Figure  73  shows  class  d iag rams  of  LN  g roup  Z.  
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Figure  74  – Class  d iagram  LNGroupZ: :LNGroupZ2 
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Fi gu re  74  shows  the  f i rst  part  o f  the  concrete  l og ical  nodes  of  th is  g roup,  wi th  the  supertypes  
that  factor thei r  common  attribu tes.  

1 3.8.2  LN:  Auxi l iary network   Name:  ZAXNExt  

Set  of  i n formation  objects  to  extend  the  ZAXN  LN .  

Th is  l og ical  node  i s  used  to  model  auxi l i ary  networks,  wh ich  belong  to  the  power supply 
system  of  substations  and  other power systems  i nstal lations.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  

Table  20  shows  al l  data objects  of  ZAXNExt.  

Table  20  – Data  objects  of  ZAXNExt  

ZAXNExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

VPrs  SPS   i f  true,  i nd i cate  that  Vo l tage  has  reached  a  l evel  
over the  m i n imum  th reshol d  poss i bl y  defi ned  i n  
Vo lM i n  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

Vol  MV  i nheri ted  from :  ZAXN  O  /  O  

Amp MV  i nheri ted  from :  ZAXN  O  /  O  

Controls  

OpCtl  SPC  (con trol l abl e)  I f  true,  the  i n terface  to  the  
cons i dered  auxi l i ary  network i s  runn i ng ,  u n t i l  
s topped  wi th  val ue  fal se .  I ts  u sage  makes  sense  
mostl y  i n  case  o f  mu l t i pl e  auxi l i ary  networks .  

O  /  F  

C l cStr SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

VolM i n  ASG   Vo l tage  th resho l d  above  wh i ch  auxi l i ary  network 
vo l tage  i s  declared  presen t.  

O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.8.3  LN:  Battery   Name:  ZBATExt  

Set of  i n formation  objects  to  extend  the  ZBAT LN .  

Th is  l og ical  node  i s  used  to  model  batteries.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  

Table  21  shows  al l  data objects  of  ZBATExt.  

Table  21  – Data  objects  of  ZBATExt  

ZBATExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

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

Status  i n formation  

BatChaI nd  I NS   Battery Charge  l evel  i nd i cator  ( i n  %  of  A. h  rati ng  – 
Ah rRtg )  

O  /  O  

BatRunTmm  INS   Expected  battery  remai n i ng  run t ime.  The  expected  
battery remain i ng  run t ime  i s  expected  to  be  
cal cu l ated  by  a  vendor speci f i c  al gori thm .  Typi cal l y  
the  cal cu l at i on  i s  based  on  the  battery charger  
i nd i cati on  l evel  and  the  battery d rai n  cu rren t.  

O  /  O  

BatTestRsl  ENS  
(BatteryTestResu l t90
-3Ki nd )  

 Battery test  resu l ts  O  /  F  

TestRs l  SPS   i nheri ted  from :  ZBAT O  /  F  

BatH i  SPS   i nheri ted  from :  BatteryLN  O  /  F  

BatLo  SPS   i nheri ted  from :  BatteryLN  O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  O  
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ZBATExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Blk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

VolChgRte  MV  i nheri ted  from :  BatteryLN  O  /  O  

Vo l  MV  i n heri ted  from :  BatteryLN  O  /  O  

Amp MV  i nheri ted  from :  BatteryLN  O  /  O  

Controls  

BatTest  SPC  T  i nheri ted  from :  ZBAT O  /  F  

C l cStr  SPC   i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

AhrRtg  ASG   Amp-hou r capaci ty  rat i n g  sett i ng  ( i n  Ah )  O  /  F  

BatTyp  ENG  
(BatteryType90_3Kin
d )  

 Type  of  battery  O  /  F  

BatVNom  ASG   Nom inal  vo l tage  o f  battery  O  /  F  

DschRte  ASG   Se l f  d i scharge  rate  O  /  F  

MaxChaV ASG   Maximum  battery charge  vo l tage  rati ng .  O  /  F  

MaxDschA ASG   Maximum  battery d i scharge  cu rren t  rat i ng .  O  /  F  

M i nAhrRtg  ASG   Sett i ng  represen ti ng  the  m i n imum  rest i n g  amp. hou r  
capaci ty  rat i ng  a l l owed  ( i n  A. h )  

O  /  F  

H iBatVol  ASG   i nheri ted  from :  BatteryLN  O  /  F  

LoBatVol  ASG   i nheri ted  from :  BatteryLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

I nRef  ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l t i  
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1 3.8.4  LN:  Bush ing    Name:  ZBSHExt  

Set of  i n formation  objects  to  extend  the  ZBSH  LN .  

Th is  l og ical  node  i s  used  to  model  bush ing .  

The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model .  

Table  22  shows  al l  data objects  of  ZBSHExt.  

Table  22  – Data  objects  of  ZBSHExt  

ZBSHExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

LosFactAlm  SPS   i f  true,  the  l oss  factor  ( tan  del ta)  has  reached  a  
predefi ned  th reshol d  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

React  MV  i nheri ted  from :  ZBSH  O  /  O  

AbsReact  MV  i nheri ted  from :  ZBSH  O  /  O  

LosFact  MV  i nheri ted  from :  ZBSH  O  /  O  

Vo l  MV  i n heri ted  from :  ZBSH  O  /  O  

DspA MV  i nheri ted  from :  ZBSH  O  /  O  

LkgA MV  i nheri ted  from :  ZBSH  O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

RefReact  ASG   i nheri ted  from :  ZBSH  O  /  F  

RefPF ASG   i nheri ted  from :  ZBSH  O  /  F  

RefV ASG   i nheri ted  from :  ZBSH  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  
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ZBSHExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcI n tvTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.8.5  LN:  Battery Charger   Name:  ZBTC 

General  purpose  Battery Charger (mostly  to  be  used  i n  con junction  wi th  ZBAT)  as  the  charger 
associated  to  a  battery model led  wi th  ZBAT 

Table  23  shows  al l  data objects  of  ZBTC.  

Table  23  – Data  objects  of  ZBTC 

ZBTC 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

ChaOp ENS  
(ChargerOperat i onKi
nd )  

 Cu rren t  Battery  Charg i ng  method  O  /  F  

ChaTms  I NS   i n heri ted  from :  BatteryChargerLN  O  /  O  

EEMod  ENS  
(ExternalDevi ceMode
Ki nd )  

 i n heri ted  from :  BatteryChargerLN  O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

ChaA MV  i nheri ted  from :  BatteryChargerLN  O  /  O  

ChaV MV  i nheri ted  from :  BatteryChargerLN  O  /  O  
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ZBTC 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

BatChaPwr ASG   i nheri ted  from :  BatteryChargerLN  O  /  F  

BatChaTyp  ENG  
(BatteryChargerType
90_3Ki nd )  

 i n heri ted  from :  BatteryChargerLN  O  /  F  

RechaRte  ASG   i nheri ted  from :  BatteryChargerLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

C l cI n tvPer I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmms  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

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

 

1 3.8.6  LN:  Power cable    Name:  ZCABExt  

Set of  i n formation  objects  to  extend  the  ZCAB LN .  

Th is  l og ical  node  i s  used  to  model  power cable.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  pu rpose  and  i s  not  presen t  
i n  the  real  model  

Table  24  shows  al l  data objects  of  ZCABExt.  
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Table  24  – Data  objects  of  ZCABExt  

ZCABExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

DspAlm  SPS   I f  true,  the  cable  d i spl acemen t  has  reached  the  
al arm  th reshol d   defi ned  by  DspAlmSet  

O  /  F  

DspWrn  SPS   I f  true,  the  cable  d i spl acemen t  has  reached  the  
warn i ng  th resho l d  defi ned  by  DspWrnSet  

O  /  F  

TmpAlm  SPS   I f  true,  the  cable  su rface  temperatu re  has  reached  
the  al arm  th resho l d  defi ned  by TmpAlmSet.  

O  /  F  

TmpWrn  SPS   I f  true,  the  cable  su rface  temperatu re  has  reached  
the  warn i ng  th reshol d  defi ned  by  TmpWrnSet.  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  O  

B lk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

DspDi st  MV  Cable  d i spl acemen t  d i stri bu ti on  ( i n  m )  O  /  O  

TmpDist  MV  Su rface  temperatu re  d i s tri bu ti on  o f  the  cabl e  i n  
( °C)  

O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

DspAls  ASG   Th reshol d  fo r  al arm  s tate  o f  cabl e  d i spl acemen t  ( i n  
m )  

O  /  F  

DspWrs  ASG   Th reshol d  fo r  warn i ng  s tate  o f  d i splacemen t  ( i n  m ) .  O  /  F  

TmpAls  ASG   Th reshol d  fo r  al arm  s tate  o f  cabl e  su rface  
temperatu re   ( i n  °C)  

O  /  F  

TmpWrs  ASG   Th reshol d  fo r  warn i ng  s tate  o f  cabl e  su rface  
temperatu re  ( i n  °C)  

O  /  F  

L i nLenkm  ASG   i nheri ted  from :  ConductorLN  O  /  F  

RPs  ASG   i nheri ted  from :  ConductorLN  O  /  F  

XPs  ASG   i n heri ted  from :  ConductorLN  O  /  F  

ZPsMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZPsAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  

RZer  ASG   i nheri ted  from :  ConductorLN  O  /  F  

XZer  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZZerMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZZerAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  
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ZCABExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

RmZer ASG   i nheri ted  from :  ConductorLN  O  /  F  

XmZer ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZmZerMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZmZerAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  

B lkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  ENG  
(CalcI n tervalKind )  

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKind )  

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

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

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

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

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

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

 

1 3.8.7 LN:  Converter   Name:  ZCONExt  

Set of  i n formation  objects  to  extend  the  ZCON  LN .  

Th is  l og ical  node  i s  used  to  model  power converters.  

The  "Ext"  su ffi x  attached  to  the  LN  name  i s  on ly  there  for  ed i torial  purpose  and  i s  not  present  
i n  the  real  model .  

Table  25  shows  al l  data objects  of  ZCONExt.  
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Table  25  – Data  objects  of  ZCONExt  

ZCONExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

OutALimAlm  SPS   I f  t rue,  a  predefi ned  alarm  l im i t  for  ou tpu t  cu rren t  
has  been  reached .  

O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKind )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Controls  

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

Mod  ENC  
(Behavi ou rModeKind )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

OutALim  ASG   Ou tpu t  cu rren t  l im i t  al arm  set  O  /  F  

VArRtg  ASG   i nheri ted  from :  BaseConverterLN  O  /  F  

VRtg  ASG   i nheri ted  from :  BaseConverterLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.8.8  LN:  Generator    Name:  ZGENExt  

Set of  i n formation  objects  to  extend  the  ZGEN  LN .  

Th is  l og ical  node  i s  used  to  model  generators.  
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The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model  

Table  26  shows  al l  data objects  of  ZGENExt.  

Table  26  – Data  objects  of  ZGENExt  

ZGENExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

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

Status  i n formation  

GnSt  ENS  
(Rotati ngMach ineStat
eKi nd )  

 i n heri ted  from :  ZGEN  M  /  F  

OpNoLod  SPS   i nheri ted  from :  ZGEN  M  /  F  

RotD i r  ENS  
(Rotati onalD i recti onK
i nd )  

 i n heri ted  from :  ZGEN  M  /  F  

OpUnExt  SPS   i nheri ted  from :  ZGEN  M  /  F  

OpOvExt  SPS   i nheri ted  from :  ZGEN  M  /  F  

LosOi l  SPS   i nheri ted  from :  ZGEN  O  /  F  

LosVac SPS   i nheri ted  from :  ZGEN  O  /  F  

P resAlm  SPS   i nheri ted  from :  ZGEN  O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmen tI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

B lk SPS   i nheri ted  from :  Functi onLN  O  /  F  

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

GnSpd  MV  i nheri ted  from :  ZGEN  O  /  O  

Controls  

EmgStop  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i t i ates  
s toppi ng  the  generator  due  to  emergency i ssue;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
o f  i ts  status  val ue  i s  a  l ocal  i ssue.  

O  /  F  

GnCtl  DPC   i nheri ted  from :  ZGEN  O  /  F  

DExt  SPC  i nheri ted  from :  ZGEN  O  /  F  

AuxSco  SPC  i nheri ted  from :  ZGEN  O  /  F  

VArR  SPC  i nheri ted  from :  ZGEN  O  /  F  

VArL  SPC  i nheri ted  from :  ZGEN  O  /  F  

CmdBlk SPC  i nheri ted  from :  CmdEqu i pmen tI n terfaceLN  O  /  F  

C l cStr  SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  
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ZGENExt  

Data  object  
name 

Common  data  class  T Explanation  PresCond  
nds/ds  

Sett ings  

OpFai lSt  ENG  
(Operati onFai l u reMod
eKi nd )  

 Operati on  fai l u re  mode  state  O  /  F  

DmdW ASG   i nheri ted  from :  ZGEN  O  /  F  

WRtg  ASG   i nheri ted  from :  ZGEN  O  /  F  

VARtg  ASG   i nheri ted  from :  ZGEN  O  /  F  

VRtg  ASG   i nheri ted  from :  ZGEN  O  /  F  

B lkRef  ORG   i nheri ted  from :  Functi onLN  Omu l ti  /  F  

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

C l cI n tvTyp  ENG  
(CalcI n tervalKind )  

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKind )  

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

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

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

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

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

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

 

1 3.8.9  LN:  Power overhead  l ine    Name:  ZLINExt  

Set of  i n formation  objects  to  extend  the  ZLIN  LN .  

Th is  l og ical  node  i s  used  to  model  overhead  l i ne  wi th  al l  physical  characteri stics.  

The  "Ext"  su ffi x  attached  to  the  LN  name i s  on ly  there  for  ed i torial  purpose  and  i s  not  presen t  
i n  the  real  model .  

Table  27  shows  al l  data objects  of  ZLINExt.  
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Table  27  – Data  objects  of  ZLINExt  

ZLINExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKind )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Measured  and  metered  values  

DynARtg  MV  Dynam ic  cu rren t  rat i n g  o f  overhead  l i ne  expressed  
as  a  percen tage  o f  the  maximum  cu rren t  rati ng  o f  
the  l i ne  MaxARtg  (%)  – Measured  dynam ic  rati ng  
(cal cu l ated  ou tpu t)  

O  /  O  

DynWRtg  MV  Dynam ic  power rat i n g  of  overhead  l i ne  expressed  
as  a  percen tage  o f  the  maximum  power rati ng  o f  
the  l i ne  (%) .  

Measu red  dynam ic  rati n g  (cal cu l ated  ou tpu t)  

O  /  O  

I n nTmp MV  I nner  temperatu re  o f  l i ne  ( °C)  O  /  O  

Li nHorSwg  MV  Max  deg ree  o f  l i ne  hori zon tal  swi ng  (Deg ree)  – 
measu red  swi ng  

O  /  O  

Li n I nclAng  MV  Overhead  l i ne  i ncl i nati on  ang le :  ( -90  to  90  deg ree)  O  /  O  

Li nSag  MV  L i ne  sag  o f  overhead  l i n e  (m ) .  Measu red  sag  
(cal cu l ated  ou tpu t)  

O  /  O  

Li nTmp MV  Overhead  l i ne  temperatu re  O  /  O  

Li nVerSwg  MV  Max  deg ree  o f  l i ne  verti cal  swi ng  (deg ree)  – 
measu red  swi ng  

O  /  O  

Controls  

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

Mod  ENC  
(Behavi ou rModeKind )  

 i n heri ted  from :  DomainLN  O  /  O  

Setti ngs  

Li nCffExps  ASG   Coeff i ci en t  l i near expansion  ( i n  1 /°C)  O  /  F  

Li nE la  ASG   Modu l us  o f  e last i ci ty  ( i n  Pascal  – Pa)  O  /  F  

Li nWg t  ASG   L i ne  wei gh t  per  m  i n  kg /m  O  /  F  

MaxARtg  ASG   Desi gned  s tat i c  maximum  cu rren t  rati n g  (A)  O  /  F  

MaxVRtg  ASG   Desi gned  maximum  vol tage  rat i ng .  O  /  F  

Li nLenkm  ASG   i nheri ted  from :  ConductorLN  O  /  F  

RPs  ASG   i nheri ted  from :  ConductorLN  O  /  F  

XPs  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZPsMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZPsAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  
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ZLINExt  

Data  object  
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

RZer ASG   i nheri ted  from :  ConductorLN  O  /  F  

XZer  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZZerMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZZerAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  

RmZer ASG   i nheri ted  from :  ConductorLN  O  /  F  

XmZer ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZmZerMag  ASG   i nheri ted  from :  ConductorLN  O  /  F  

ZmZerAng  ASG   i nheri ted  from :  ConductorLN  O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

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

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

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

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

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

 

1 3.8.1 0  LN:  UPS (Un interruptable  Power Supply)    Name:  ZUPS 

Table  28  shows  al l  data objects  of  ZUPS.  
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Table  28  – Data  objects  of  ZUPS 

ZUPS 

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

Descriptions  

EEName  DPL  i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

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

Status  i n formation  

EmgPwrOff  SPS   I f  true,  the  functi on  cu rren t  s tatus  i s  Emergency 
Power Off  (EPO)  s tate,  i . e  has  been  requested  to  
power o ff .  

O  /  F  

FanFai l  SPS   I f  true,  a  fai l u re  re l ated  to  UPS  fans  i s  occu rri ng ,  
o therwi se  fal se  

O  /  F  

GenBypFl t  SPS   I f  true,  a  General  Bypass  fau l t  i s  occu rri ng ,  
o therwi se  i s  fal se  

O  /  F  

GenMnsFl t  SPS   I f  true,  a  General  Mains  fau l t  i s  occu rri ng ,  
o therwi se  i s  fal se  

O  /  F  

GenOu tFl t  SPS   I f  true,  a  General  Ou tpu t  fau l t  i s  occu rri ng ,  
o therwi se  i s  fal se  

O  /  F  

I nvAsyn  SPS   i f  true  UPS  I nverter  i s  runn i ng  asynch ronousl y,  
o therwi se  i s  fal se  

O  /  F  

Ou tALimAlm  SPS   I f  true,  a  predefi ned  alarm  l im i t  o f  the  ou tpu t  
cu rren t  has  been  reached  

O  /  F  

TmpAlm  SPS   I f  true,  a  predefi ned  alarm  l evel  for  the  UPS  
temperatu re  defi ned  i n  OvTmpAls  has  been  
reached  

O  /  F  

UpsModSt  ENS  
(SystemOperati onMo
deKind )  

 System  operati on  mode  status  O  /  F  

EEHeal th  ENS  (Heal thKind )   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  F  

OpTmh  I NS   i n heri ted  from :  Equ ipmentI n terfaceLN  O  /  O  

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

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

Beh  ENS  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  M  /  M  

Heal th  ENS  (Heal thKind )   i n heri ted  from :  DomainLN  O  /  O  

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

Controls  

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

Mod  ENC  
(Behavi ou rModeKi nd )  

 i n heri ted  from :  DomainLN  O  /  O  

Settings  

OutALim  ASG   Maximum  ou tpu t  cu rren t  th resho l d   l im i t  for  al arm  O  /  F  

TmpAls  ASG   Maximum  temperatu re  al arm  th resho ld  fo r  al arm  
( i n  °C)  

O  /  F  

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

C l cM th  ENG  
(CalcMethodKind )  

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

C l cMod  ENG  (CalcModeKi nd )   i n heri ted  from :  S tati s ti csLN  O  /  O  

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

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

Data  object  
name 

Common  data  class  T  Explanation  PresCond  
nds/ds  

ClcI n tvPer I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

C l cRfTyp  ENG  
(CalcI n tervalKi nd )  

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

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

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

C l cNxtTmms  I NG   i n heri ted  from :  S tat i s t i csLN  O  /  O  

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

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

 

1 4  Data  object  name semantics  and  enumerations 

1 4.1  Data  semantics  

Table  29  shows  al l  attri bu tes  defined  on  classes  of  Log icalNodes_90_3  package.  

Table  29  – Attributes  defined  on  classes  of  Log icalNodes_90_3  package 

Name Type  (Used  i n )  Description  

AbrPrtAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  AbrPrtAl s  for  the  
Abrasi on  o f  parts  has  been  reached .  

AbrPrtAls  ASG  (SLTCExt)  Abrasi on  of  parts  ( i n  %)   th reshold  sett i ng  for  al arm  

AbrPrtWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  AbrPrtWrs  for  the  
Abrasi on  o f  parts  has  been  reached .  

AbrPrtWrs  ASG  (SLTCExt)  Abrasi on  of  parts  ( i n  %)  th reshol d  sett i ng  for  warn i ng  

AccmTmh  BCR (SCBRExt)  Cumu lated  t ime  i n  Hou rs  o f  cu rren t  th rough  tri p  or  recl ose  
co i l  

Ah rRtg  ASG  (ZBATExt)  Amp-hou r  capaci ty  rat i ng  sett i ng  ( i n  Ah )  

ArcTm  MV (SCBRExt)  Arc  du rati on  t ime  

BaseI nclAng  MV (KTOW)  Ground  base  i ncl i nati on  ang l e :  0  -90  deg ree  

BatChaI nd  I NS  (ZBATExt)  Battery Charge  l eve l  i n d i cator  ( i n  %  o f  A. h  rati ng  – Ah rRtg )  

BatChaPwr ASG  (BatteryChargerLN )  Battery  charg i ng  power requ i red  

BatChaTyp  ENG  
(BatteryCharger
Type90_3Kind )  

(BatteryChargerLN )  Type  o f  battery  charger:  

BatEF SPS  (SBAT)  I f  t rue ,  Battery  Earth  Fau l t  i s  presen t  

BatRunTmm  I NS  (ZBATExt)  Expected  battery  remain i ng  run t ime.  The  expected  battery  
remai n i ng  run time  i s  expected  to  be  cal cu l ated  by  a  vendor speci fi c  
al gori thm .  Typi cal l y  the  cal cu lat i on  i s  based  on  the  battery  charger 
i nd i cati on  l evel  and  the  battery d rai n  cu rren t.  

BatTestRsl  ENS  
(BatteryTestRes
u l t90-3Ki nd )  

(ZBATExt)  Battery test  resu l ts  

BatTyp  ENG  
(BatteryType90_
3Ki nd )  

(ZBATExt)  Type  o f  battery  

BatVNom  ASG  (ZBATExt)  Nom inal  vo l tage  o f  battery  

BubTmp MV (SSTP)  Bubbl i ng  temperatu re  ( i n  °C)  
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Name Type  (Used  i n )  Description  

BubTmpAlm  SPS  (SSTP)  I f  t rue ,  the  predefi ned  l eve l  al arm  l im i t  BubTmpAls  for  the  
bubbl i ng  temperatu re  has  been  reached .  

BubTmpAls  ASG  (SSTP)  Bubbl i ng  Temperatu re  al arm  th reshol d  sett i ng  ( i n  °C)  

BubTmpMrg  MV (SSTP)  Bubbl i ng  temperatu re  marg i n  ( i n  °C)  

BubTmpMrgAlm  SPS  (SSTP)  I f  t rue ,  the  Bubbl i ng  temperatu re  marg i n  a l arm  th resho l d  defi ned  
i n  BubTmpMrgAls  has  been  reached .  

BubTmpMrgAl s  ASG  (SSTP)  Bubbl i ng  temperatu re  marg i n  Al arm  th reshol d  sett i ng  ( i n  °C)  

C2H2Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H2  for  the  i nsu l ati on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  of  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

C2H2Al s  ASG  (S IMLExt)  C2H2  alarm  sett i ng  i n  ppm  

C2H2RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H2  rate  o f  change  for the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

C2H2RteAls  ASG  (S IMLExt)  C2H2  rate  o f  change  alarm  sett i ng  i n  ppm/s  

C2H4Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H4  for  the  i nsu l ati on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  of  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

C2H4Al s  ASG  (S IMLExt)  C2H4  alarm  sett i ng  i n  ppm  

C2H4RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H4  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

C2H4RteAls  ASG  (S IMLExt)  C2H4  rate  o f  change  alarm  sett i ng  i n  ppm/s  

C2H6Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H6  for  the  i nsu l ati on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  of  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

C2H6Al s  ASG  (S IMLExt)  C2H6  alarm  sett i ng  i n  ppm  

C2H6RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  C2H6  rate  o f  change  for the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

C2H6RteAls  ASG  (S IMLExt)  C2H6  rate  o f  change  alarm  sett i ng  i n  ppm/s  

CH4Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CH4  for  the  i n su lat i on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  o f  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

CH4Als  ASG  (S IMLExt)  CH4  al arm  setti ng  i n  ppm  

CH4RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CH4  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

CH4RteAls  ASG  (S IMLExt)  CH4  rate  of  change  al arm  sett i ng  i n  ppm/s  

CO2Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CO2  for  the  i n su lat i on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  of  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

CO2Als  ASG  (S IMLExt)  CO2  al arm  setti n g  i n  ppm  

CO2RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CO2  ROC or  the  i n su lati on  
med i um  has  been  reached  ( for  example,  l ow i n su l ati on  l evel ) .  Sett i ng  of  
the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  may be  to  
re f i l l  the  i n su l ati on  med i um .  

CO2RteAl s  ASG  (S IMLExt)  CO2  Rate  of  change  alarm  sett i ng  i n  ppm/s  
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Name Type  (Used  i n )  Description  

COAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CO  for  the  i nsu l at i on  med i um  
has  been  reached  ( for  example,  l ow i nsu lati on  l evel ) .  Sett i ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  take  may be  to  re fi l l  
the  i nsu lat i on  med i um .  

COAls  ASG  (S IMLExt)  CO al arm  setti ng  i n  ppm  

CORteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  CO  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

CORteAls  ASG  (S IMLExt)  CO Rate  o f  change  al arm  setti ng  i n  ppm/s  

CdsTmp MV (SSTP)  Condensati on  temperatu re  ( i n  °C)  

CdsTmpAlm  SPS  (SSTP)  I f  t rue ,  Water  condensati on  temperatu re  has  reached  the  alarm  
th resho ld  defi ned  i n  CdsTmpAl s  

CdsTmpAls  ASG  (SSTP)  Condensati on  temperatu re  al arm  th reshol d  sett i ng  ( i n  °C)  

CgAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  Total  D i ssol ved  Combusti b l e  
Gases  for  the  i n su l ati on  med i um  has  been  reached  ( for  example,  l ow 
i nsu lati on  l evel ) .  Sett i n g  of  the  predefi ned  l eve l  l im i t  i s  a  l ocal  i ssue .  The  
acti on  to  take  may be  to  refi l l  th e  i nsu lat i on  med i um .  

CgAls  ASG  (S IMLExt)  Total  d i ssol ved  combusti b l e  gases  (TDCG)  al arm  sett i ng  i n  
ppm  

CgRte  MV (S IMLExt)  Rate  o f  change  o f  to tal  d i ssol ved  combusti b l e  gases  (TDCG)  
( i n  ppm/s)  

CgRteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  Total  D i ssol ved  Gases  rate  
o f  change  for  the  i n su l at i on  med i um  has  been  reached  ( for  example,  l ow 
i nsu lati on  l evel ) .  The  acti on  to  take  may be  to  ref i l l  the  i n su lat i on  
med i um .  

CgRteAls  ASG  (S IMLExt)  Alarm  th reshol d  for  the  rate  o f  change  o f  Total  D i sso l ved  
Combusti b l e  Gas  ( i n  ppm/s)  

CgRteWrn  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  warn i ng  l eve l  o f  Total  D i sso l ved  Gases  
rate  o f  change  for  the  i n su l at i on  med i um  has  been  reached  ( for  example ,  
l ow i nsu l ati on  l evel ) .  The  act i on  to  take  may be  to  ref i l l  the  i nsu l ati on  
med i um .  

CgRteWrs  ASG  (S IMLExt)  Warn i ng  th reshol d  for  the  rate  of  change  of  Total  D i ssol ved  
Combusti b l e  Gas  ( i n  ppm/s)  

CgWrn  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  warn i ng  l eve l  l im i t  o f  Total  D i sso l ved  
Combusti b l e  Gases  for the  i n su l at i on  med i um  has  been  reached  

CgWrs  ASG  (S IMLExt)  Warn i ng  th reshol d  sett i ng  for  the  Total  D i ssol ved  Combusti bl e  
gas  (TDCG)  i n  ppm  

ChaA MV (BatteryChargerLN )  Charg i ng  cu rren t  

ChaOp ENS  
(ChargerOperati
onKind )  

(ZBTC)  Cu rren t  Battery  Charg i ng  method  

ChaTms  I NS  (BatteryChargerLN )  Charg i ng  t ime  s i nce  l ast  o ff/reset  ( i n  second )  

ChaV MV (BatteryChargerLN )  Charg i ng  vo l tage  

C lPres  MV (SCGR)  Generator  cool an t  pressu re  

C lPresAlm  SPS  (SCGR)  I f  t rue ,  a  predefi ned  al arm  l evel  o f  the  pressu re  o f  the  generator  
cool an t  has  been  reached  

C lPresAls  ASG  (SCGR)  Alarm  th resho ld  sett i ng  fo r  the  Generator  cool an t  pressu re  

C lTmp MV (SCGR)  Generator  cool an t  temperatu re  i n  °C  

C lTmpAlm  SPS  (SCGR)  i f  true,  a  predefi ned  al arm  l evel  o f  the  temperatu re  o f  the  
generator  coo lan t  has  been  reached  

C lTmpAls  ASG  (SCGR)  Alarm  th resho ld  sett i ng  fo r  the  Generator  cool an t  temperatu re  
( i n  °C)  

CmbuGasRte  MV (S IMLExt)  Rate  o f  change  o f  to tal  d i ssol ved  combusti b l e  gas  ( i n  m3/s)  

Co lV MV (SCBRExt)  Con tro l  vo l tage  of  co i l  
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CumEqAgeTmh  I NS  (SEAM)  Cumu lati ve  equ i val en t  ag i ng  ( i n  h ou rs)  

DenSv SAV (TDEN)  Dens i ty  (mol /L)  Sample  Value  

Th i s  type  o f  sampled  val ue  ho l ds  gas  densi ty.  

DschRte  ASG  (ZBATExt)  Se l f  d i scharge  rate  

DspAlm  SPS  (ZCABExt)  I f  true,  the  cabl e  d i spl acemen t  has  reached  the  al arm  
th resho ld   defi ned  by  DspAlmSet  

DspAls  ASG  (ZCABExt)  Th reshol d  for  al arm  state  o f  cable  d i spl acemen t  ( i n  m )  

DspDi st  MV (ZCABExt)  Cabl e  d i spl acement  d i s tri bu t i on  ( i n  m )  

DspWrn  SPS  (ZCABExt)  I f  true,  the  cabl e  d i spl acemen t  has  reached  the  warn i ng  
th resho ld  defi ned  by  DspWrnSet  

DspWrs  ASG  (ZCABExt)  Th reshol d  for  warn i ng  s tate  of  d i sp lacemen t  ( i n  m ) .  

DynARtg  MV (ZLINExt)  Dynam ic  cu rren t  rat i ng  o f  overhead  l i n e  expressed  as  a  
percen tage  o f  the  maximum  cu rren t  rati ng  o f  the  l i ne  MaxARtg  (%)  – 
Measu red  dynam ic  rati ng  (cal cu lated  ou tpu t)  

DynWRtg  MV (ZLINExt)  Dynam ic  power rati ng  o f  overhead  l i ne  expressed  as  a  
percen tage  o f  the  maximum  power rat i ng  o f  the  l i n e  (%) .  

Measu red  dynam ic  rati ng  (cal cu lated  ou tpu t)  

EEMod  ENS  
(ExternalDevi ce
ModeKi nd )  

(BatteryChargerLN )  (con tro l l abl e)  Battery charger  (external  devi ce)  
functi on i ng  mode  

EmgPwrOff  SPS  (ZUPS)  I f  true,  the  funct i on  cu rren t  s tatu s  i s  Emergency Power Off  (EPO)  
s tate ,  i . e  has  been  requested  to  power o ff.  

EmgStop  SPC  (T)  (ZGENExt)  (con tro l l abl e)  Operat i ng  wi th  val ue  true  i n i t i ates  s toppi ng  the  
generator  due  to  emergency i ssue;  operat i ng  wi th  val ue  fal se  i s  i g nored .  
The  change  o f  i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

FanFai l  SPS  (ZUPS)  I f  true,  a  fai l u re  re l ated  to  UPS  fans  i s  occu rri ng ,  o therwi se  fal se  

Fi lCn t  I NS  (SLTCExt)  Oi l  F i l trati on  coun ter  

Fi lCn tAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  Fi lCn tAl s  fo r  the  o i l  
f i l trat i on  coun ter  has  been  reached .  

Fi lCn tAl s  I NG  (SLTCExt)  Oi l  f i l trati on  coun ts  th resho ld  sett i ng  for  al arm  

Fi lCn tWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  F i lCn tWrs  for  the  o i l  
f i l trat i on  coun ter  has  been  reached .  

Fi lCn tWrs  I NG  (SLTCExt)  Oi l  f i l trati on  coun ts  th resho ld  sett i ng  for  warn i ng  

Fi reAlm  SPS  (SFIR)  I f  true,  a  F i re  al arm  i s  occu rri ng ,  o therwi se  no  f i re  

Fl tGasAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  al arm  l im i t  F l tGasAl s  o f  fau l t  gas  i n  
Buchho l z  re lay has  been  reached  

Fl tGasAl s  ASG  (S IMLExt)  Alarm  th reshol d  sett i n g  fo r  Fau l t  Gas  vo l ume  i n  BuchHolz  
re l ay ( i n  m3)  

Fl tGasRte  MV (S IMLExt)  Rate  o f  i ncrease  of  fau l t  g as  vo l ume  i n  Buchhol z  re l ay (m3/s)  

Fl tGasRteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  al arm  l eve l  RteFGAlmSet  of  fau l t  gas  rate  
i n  Buchhol z  re lay been  reached  

Fl tGasRteAls  ASG  (S IMLExt)  Alarm  th reshol d  sett i n g  fo r  the  rate  o f  i ncrease  of  Fau l t  Gas  
vo l ume  i n  Bucho lz  re l ay 

Fu l lGas  MV (S IMLExt)  Overal l  d i ssol ved  gas  ( i n  m3)  

Fu l lGasRte  MV (S IMLExt)  Rate  o f  i ncrease  of  overal l  d i ssol ved  gas  (m3/s)  

GenBypFl t  SPS  (ZUPS)  I f  true,  a  General  Bypass  fau l t  i s  occu rri ng ,  o therwi se  i s  fal se  

GenMnsFl t  SPS  (ZUPS)  I f  true,  a  General  Mai ns  fau l t  i s  occu rri ng ,  o therwi se  i s  fal se  

GenOu tFl t  SPS  (ZUPS)  I f  true,  a  General  Ou tpu t  fau l t  i s  occu rri ng ,  o therwi se  i s  fal se  

H2Als  ASG  (S IMLExt)  H2  al arm  setti n g  i n  ppm  
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H2RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  H2  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

H2RteAls  ASG  (S IMLExt)  H2  Rate  o f  change  al arm  setti n g  i n  ppm/s  

I ceCvr MV (MMETExt)  I ce  cover  i n  we i gh t  (kg )  

I nnTmp MV (ZLINExt)  I nner temperatu re  o f  l i ne  (°C)  

I n tnBatA MV (SBAT)  I n ternal  Battery  cu rren t  

I n tnBatTmp MV (SBAT)  Battery  i n ternal  temperatu re  ( i n  °C)  

I n tnBatV MV (SBAT)  I n ternal  battery  vo l tage  

I n tnTmpAlm  SPS  (SBAT)  I f  t rue ,  a  predefi ned  th reshol d  for  the  battery  i n ternal  temperatu re  
as  defi ned  i n  I n tnTmpAls  has  been  reached .  

I n tnTmpAls  ASG  (SBAT)  I n ternal  battery  temperatu re  al arm  th reshol d  sett i ng  ( i n  °C)  

I nvAsyn  SPS  (ZUPS)  i f  true  UPS  I nverter  i s  runn i ng  asynch ronous l y,  o therwi se  i s  fal se  

LevH l fSet  ASG  (KTNKExt)  Hal f  l evel  th resho ld  sett i ng  for  al arm  ( i n  m3)  

LevH l fS t  SPS  (KTNKExt)  i f  t rue ,  the  l eve l  o f  the  tank i s  above  a  predefi ned  Hal f  l eve l  
th resho ld ,  o therwi se  i s  fal se .  

LevMaxAlm  SPS  (KTNKExt)  I f  true,  a  predefi ned  alarm  l evel  o f  the  maximum  l evel  o f  the  
tank has  been  reached  

LevMaxAls  ASG  (KTNKExt)  Maximum  l evel  th reshol d  sett i ng  for  al arm  ( i n  m3)  

LevMinAlm  SPS  (KTNKExt)  I f  true,  a  predefi ned  alarm  l evel  o f  the  maximum  l evel  o f  the  
tank has  been  reached ,  and  the  l evel  i s  be l ow the  th reshol d ,  o therwi se  
fal se  

LevMinAls  ASG  (KTNKExt)  M i n imum  l eve l  th reshol d  sett i ng  for  al arm  ( i n  m3)  

Li nCffExps  ASG  (ZLINExt)  Coeff i ci en t  l i n ear expansi on  ( i n  1 /°C)  

Li nE la ASG  (ZLINExt)  Modu l us  of  e l asti ci ty  ( i n  Pascal  – Pa)  

Li nHorSwg  MV (ZLINExt)  Max  deg ree  of  l i ne  hori zon tal  swi ng  (Deg ree)  – measu red  
swi ng  

Li n I nclAng  MV (ZLINExt)  Overhead  l i ne  i ncl i nati on  ang le :  ( -90  to  90  deg ree)  

Li nSag  MV (ZLINExt)  Li ne  sag  o f  overhead  l i ne  (m ) .  Measu red  sag  (cal cu l ated  
ou tpu t)  

L i nTmp MV (ZLINExt)  Overhead  l i ne  temperatu re  

Li nVerSwg  MV (ZLINExt)  Max  deg ree  of  l i ne  vert i cal  swi ng  (deg ree)  – measu red  swi ng  

Li nWgt  ASG  (ZLINExt)  Li ne  wei gh t  per  m  i n  kg /m  

LosAng  MV (S IMS)  Tangen t  o f  l oss  ang l e  o f  the  mon i tored  cabl e  (no  un i t)  

LosAngAlm  SPS  (S IMS)  I f  true ,  the  predefi ned  l evel  al arm  l im i t  LosAngAls  for  the  tangen t  
o f  l oss  ang l e  of  the  mon i tored  cabl e  has  been  reached  

LosAngAls  ASG  (S IMS)  Th resho l d  for  al arm  state  o f  the  tangen t  o f  l oss  ang le  (no  un i t)  

LosAngWrn  SPS  (S IMS)  I f  true ,  the  predefi ned  l evel  warn i ng  l im i t  LosAngWrs  for  the  
tangen t  o f  l oss  ang l e  o f  the  mon i tored  cabl e  has  been  reached  

LosAngWrs  ASG  (S IMS)  Th resho l d  for  warn i ng  s tate  o f  the  tangen t  of  l oss  ang l e  (no  un i t )  

LosFactAlm  SPS  (ZBSHExt)  i f  t rue ,  the  l oss  factor  ( tan  del ta)  has  reached  a  predefi ned  
th resho ld  

MaxARtg  ASG  (ZLINExt)  Desi gned  s tat i c  maximum  cu rren t  rat i n g  (A)  

MaxASet  ASG  (YPTRExt)  Maximum  perm iss ib l e  cu rren t  sett i n g  

MaxChaV ASG  (ZBATExt)  Maximum  battery  charge  vo l tage  rat i ng .  

MaxDschA ASG  (ZBATExt)  Maximum  battery  d i scharge  cu rren t  rat i ng .  

MaxVRtg  ASG  (ZLINExt)  Desi gned  maximum  vol tage  rati n g .  

MaxVSet  ASG  (YPTRExt)  Maximum  perm iss ib l e  vo l tage  sett i ng  
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MdAAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  MdAAls  fo r  the  motor 
d ri ve  cu rren t  has  been  reached .  

MdAAls  ASG  (SLTCExt)  Motor  d ri ve  Cu rran t  al arm  th reshol d  sett i n g  

MdAWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  MdAWrs  for  the  
motor  d ri ve  cu rren t  has  been  reached .  

MdAWrs  ASG  (SLTCExt)  Motor  d ri ve  cu rren t  th reshol d  sett i ng  for  warn i ng  

M i nAhrRtg  ASG  (ZBATExt)  Setti ng  represen ti ng  the  m i n imum  resti ng  amp. hou r  capaci ty  
rat i ng  al l owed  ( i n  A. h )  

M i nVSet  ASG  (YPTRExt)  M i n imum  perm iss ibl e  vo l tage  sett i ng  

MotTr SPS  (T)  (SLTCExt)  Tri p  o f  Load  tap  changer  Motor  protecti on  

Mst  MV (S IMLExt)  Measu red  amoun t  o f  mo i stu re  i n  the  i nsu l ati ng  l i qu i d  i n  ppm  

MstAgeAcc MV (SEAM)  Moi stu re  ag i ng  accel erati on  factor  ( "none"  u n i t )  

MstAls  ASG  (S IMLExt)  Moi stu re  al arm  th reshol d  sett i n g  i n  ppm  

MstBarAlm  SPS  (SSTP)  i f  true,  Mo i s tu re  con ten t  i n  barri er  has  reached  an  alarm i ng  l eve l  

MstOi l  MV (SSTP)  Mo i stu re  con ten t  i n  o i l  ( i n  ppm)  

MstPapWnd  MV (SSTP)  Mo i stu re  con ten t  i n  wi nd i ng  paper ( i n  ppm )  

MstRteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  Mo i s tu re  rate  o f  change  for  
the  i nsu lat i on  med i um  has  been  reached  ( for example ,  l ow i nsu l at i on  
l eve l ) .  The  act i on  to  take  may be  to  refi l l  the  i n su lati on  med i um .  

MstRteAls  ASG  (S IMLExt)  Moi stu re  rate  o f  change  alarm  th reshol d  sett i n g  i n  ppm/s  

N2Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  N2  for  the  i nsu l at i on  med i um  
has  been  reached  ( for  example,  l ow i nsu lati on  l evel ) .  Sett i ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  take  may be  to  re fi l l  
the  i nsu lat i on  med i um .  

N2Als  ASG  (S IMLExt)  N2  al arm  setti n g  i n  ppm  

N2RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  N2  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

N2RteAls  ASG  (S IMLExt)  N2  rate  o f  change  al arm  setti n g  i n  ppm/s  

O2Alm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  O2  for  the  i n su lat i on  med i um  
has  been  reached  ( for  example,  l ow i nsu lati on  l evel ) .  Sett i ng  o f  the  
predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  act i on  to  take  may be  to  re fi l l  
the  i nsu lat i on  med i um .  

O2Als  ASG  (S IMLExt)  O2  al arm  setti ng  i n  ppm  

O2RteAlm  SPS  (S IMLExt)  I f  t rue,  a  predefi ned  l evel  l im i t  o f  O2  rate  o f  change  for  the  
i nsu lati on  med i um  has  been  reached  ( for  example,  l ow i nsu lat i on  l eve l ) .  
Setti ng  o f  the  predefi ned  l evel  l im i t  i s  a  l ocal  i ssue.  The  acti on  to  take  
may be  to  refi l l  the  i n su lati on  med i um .  

O2RteAls  ASG  (S IMLExt)  O2  rate  o f  change  al arm  setti ng  i n  ppm :s  

Oi lPres  MV (SCGR)  Generator  o i l  pressu re  

Oi lPresAlm  SPS  (S IMLExt)  I f  t rue,  the  predefi ned  alarm  l evel  l im i t  Oi lPAlmSet  o f  Oi l  
pressu re  for  the  i nsu l ati on  med i um  has  been  reached  

(SCGR)  I f  t rue ,  a  predefi ned  l evel  o f  the  generator  o i l  pressu re  has  been  
reached  

Oi lPresAls  ASG  (S IMLExt)  Alarm  th reshol d  sett i n g  fo r  the  Oi l  P ressu re  

(SCGR)  Generator  Oi l  P ressure  Al arm  th resho l d  sett i ng  

Oi lPresWrn  SPS  (S IMLExt)  I f  t rue,  the  predefi ned  warn i ng  l eve l  l im i t  Oi lPWrnSet  of  Oi l  
pressu re  for  the  i nsu l ati on  med i um  has  been  reached  

Oi lPresWrs  ASG  (S IMLExt)  Warn i ng  th reshol d  sett i ng  for  the  Oi l  P ressu re  

Oi l Tmp MV (SCGR)  Oi l  Temperatu re  i n  °C  

Oi l TmpAlm  SPS  (SCGR)  I f  t rue ,  a  predefi ned  al arm  l evel  o f  the  Generator  o i l  temperatu re  
has  been  reached .  
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Name Type  (Used  i n )  Description  

Oi lTmpAl s  ASG  (SCGR)  Generator  Oi l  temperatu re  th resho ld  sett i ng  for  al arm  ( i n  °C)  

Oi l TmpDi f  MV (SLTCExt)  Oi l  Temperatu re  D i fference  between  LTC  o i l  and  Transformer  
o i l  ( i n  °C)  

Oi l TmpDi fAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  Oi l TmpDi fAl s  for  the  o i l  
temperatu re  d i fference  has  been  reached .  

Oi l TmpDi fAl s  ASG  (SLTCExt)  Oi l  Temperatu re  d i f ference  th resho l d  sett i ng  for  a l arm  ( i n  °C)  

Oi l TmpDi fWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  Oi l TmpDi fWrs  for  the  
o i l  temperatu re  d i fference  has  been  reached .  

Oi l TmpDi fWrs  ASG  (SLTCExt)  Oi l  Temperatu re  d i f ference  th resho l d  sett i ng  for  warn i ng  
( i n  °C)  

Oi lVl vOpn  SPS  (SPTRExt)  i f  t rue ,  the  pressu re  Oi l  Val ve  i s  opened  otherwi se  cl osed  

OpCntAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  OpCntAl s  for  the  LTC  
operati ons  has  been  reached .  

OpCntAl s  I NG  (SLTCExt)  LTC  Operati on  Coun ts  th reshol d  sett i n g  fo r  al arm  

OpCntWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  OpCn tWrs  for  the  
LTC  operati ons  has  been  reached .  

OpCntWrs  I NG  (SLTCExt)  LTC  Operati on  Coun ts  th reshol d  sett i n g  fo r  warn i ng  

OpCtl  SPC (ZAXNExt)  (con tro l l abl e )  I f  t rue,  the  i n terface  to  the  cons i dered  auxi l i ary  
network i s  runn i ng ,  u n ti l  s topped  wi th  val ue  fal se.  I ts  u sage  makes  sense  
mostl y  i n  case  o f  mu l t i p l e  auxi l i ary  networks .  

OpFai lSt  ENG  
(Operat i onFai l u r
eModeKi nd )  

(ZGENExt)  Operati on  fai l u re  mode  s tate  

OpTmh  I NS  (SLTCExt)  Operati on  t ime  o f  the  LTC  s i nce  s tart  o f  the  operat i on  ( i n  
hou r)  

OpTmhAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  OpTmhAls  for  the  LTC  
operati on  du rati on  has  been  reached .  

OpTmhAls  I NG  (SLTCExt)  LTC  operati on  du rati on  th reshol d  sett i n g  fo r  al arm  ( i n  hou rs)  

OpTmhWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  OpTmhWrs  for  the  
LTC  operati on  du rat i on  has  been  reached .  

OpTmhWrs  I NG  (SLTCExt)  LTC  operati on  du rati on  th reshol d  sett i n g  fo r  warn i ng  ( i n  
hou rs)  

Ou tALim  ASG  (ZCONExt)  Ou tpu t  cu rren t  l im i t  al arm  set  

(ZUPS)  Maximum  ou tpu t  cu rren t  th resho l d  l im i t  for  al arm  

Ou tALimAlm  SPS  (ZCONExt)  I f  true ,  a  predefi ned  alarm  l im i t  for  ou tpu t  cu rren t  has  been  
reached .  

(ZUPS)  I f  true,  a  predefi ned  alarm  l im i t  o f  the  ou tpu t  cu rren t  has  been  
reached  

OvPresVl vOpn  SPS  (SPTRExt)  i f  t rue ,  the  OverPressu re  Valve  i s  opened  o therwi se  c l osed  

OvPresVl vPos  SPS  (SLTCExt)  I f  true,  the  val ve  pos i t i on  i s  i n  over  pressu re  

OvlEqAgeTmh  I NS  (SEAM)  Equ i val en t  ag i ng  for  the  overl oad i ng  du rati on  ( i n  hou rs)  

PreArcTm  MV (SCBRExt)  Pre  arc  du rati on  t ime  

RechaRte  ASG  (BatteryChargerLN )  Recharge  rate  ( i n  A/s)  

R lSatStdTmp MV (SSTP)  Relat i ve  satu rati on  at  a  s tandard  temperatu re  (%)  

SumSqA APC (SPTRExt)  Sum  of  square  o f  short  c i rcu i t  cu rren ts  o f  the  transformer,  
expressed  i n  Amp  square  

SumSwA APC (SLTCExt)  (con tro l l abl e )  Sum  of  commuted  cu rren ts  o f  LTC  i n  Amp.  I t  
can  be  reset  or  set  to  any val ue.  

SumSwAAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  SumSwAAls  for  the  
sum  o f  commu ted  cu rren ts  has  been  reached .  

SumSwAAls  ASG  (SLTCExt)  Al arm  th reshol d  sett i ng  for  the  sum  of  commu ted  cu rren ts  by 
LTC  ( i n  Amp)  
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Name Type  (Used  i n )  Description  

SvcSetTmh  I NG  (SEAM)  Servi ce  t ime  sett i ng  ( i n  hou rs)  

TapOp SPS  (SLTCExt)  I f  true,  the  tap  changer  i s  operati ng  

TapOpDur MV (SLTCExt)  Du rati on  o f  the  l atest  tap  change  operati on  ( i n  s )  

TapOpDurAlm  SPS  (SLTCExt)  I f  true,  the  tap  change  operati on  du rati on  has  exceeded  the  
th resho ld  defi ned  i n  TapOpDurAls  

TapOpDurAls  ASG  (SLTCExt)  Th reshol d  for  the  tap  change  operat i on  du rati on  al arm  

TapOpDurWrn  SPS  (SLTCExt)  I f  true,  the  tap  change  operati on  du rati on  has  exceeded  the  
warn i ng  th resho l d  defi ned  i n  TapOpDurWrs  

TapOpDurWrs  ASG  (SLTCExt)  Th reshol d  for  the  tap  change  operat i on  du rati on  al arm  

TapTmh  HST (SLTCExt)  Cumu lated  operati ng  t ime  o f  each  tap  pos i t i ons  ( i n  hou rs)  

ThmAgeAcc MV (SEAM)  Thermal  ag i ng  acce lerati on  factor ( "none"  u n i t )  

ThmOvlCap MV (SLTCExt)  Cal cu l ated  thermal  overl oad  capabi l i ty  ( i n  Amp)  

TmpAlm  SPS  (ZCABExt)  I f  true,  the  cabl e  su rface  temperatu re  has  reached  the  al arm  
th resho ld  defi ned  by  TmpAlmSet.  

(ZUPS)  I f  true,  a  predefi ned  alarm  l eve l  for  the  UPS  temperatu re  def i ned  
i n  OvTmpAls  has  been  reached  

TmpAls  ASG  (ZCABExt)  Th reshol d  for  al arm  state  o f  cable  su rface  temperatu re   
( i n  °C)  

(ZUPS)  Maximum  temperatu re  alarm  th resho l d  for  al arm  ( i n  °C)  

(S IMLExt)  Temperatu re  al arm  th resho ld  sett i ng  ( i n  °C)  

TmpCdsOi l  MV (SSTP)  Temperatu re  of  water  condensat i on  i n  o i l  ( i n  °C)  

TmpDist  MV (ZCABExt)  Su rface  temperatu re  d i s tri bu t i on  of  the  cabl e  i n  ( °C)  

TmpWrn  SPS  (ZCABExt)  I f  true,  the  cabl e  su rface  temperatu re  has  reached  the  
warn i ng  th resho l d  defi ned  by  TmpWrnSet.  

(S IMLExt)  I f  t rue,  the  predefi ned  l eve l  warn i ng  l im i t  TmpWrnSet  for  the  
temperatu re  of  LTC  has  been  reached .  

TmpWrs  ASG  (ZCABExt)  Th reshol d  for  warn i ng  s tate  o f  cabl e  su rface  temperatu re  
( i n  °C)  

(S IMLExt)  Temperatu re  warn i ng  th reshol d  sett i ng  ( i n  °C)  

TnsSv SAV (KTOW)  Tens i on  between  l i ne  and  tower:  N  

TorqAlm  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  al arm  l im i t  TorqAl s  for  the  d ri ve  
torque  has  been  reached .  

TorqAls  ASG  (SLTCExt)  Dri ve  torque  th resho l d  sett i ng  for  a l arm  

TorqSv SAV (TTRQ)  Torque  (sampled  val ue)  

TorqWrn  SPS  (SLTCExt)  I f  true,  the  predefi ned  l eve l  warn i ng  l im i t  TorqWrs  for the  d ri ve  
torque  has  been  reached .  

TorqWrs  ASG  (SLTCExt)  Dri ve  torque  th resho l d  sett i ng  for  warn i ng  

TowI nclAng  MV (KTOW)  Tower i ncl i nati on  ang le :  ( -90  to  90  deg ree)  

TowTns  MV (KTOW)  Tower tens i on  

Uh fSv SAV (TUHF)  UHF  s i gnal  

UpsModSt  ENS  
(SystemOperati o
nModeKi nd )  

(ZUPS)  System  operati on  mode  s tatus  

VPrs  SPS  (ZAXNExt)  i f  t rue ,  i nd i cate  that  Vol tage  has  reached  a  l evel  over  the  
m i n imum  th resho l d  poss i bl y  defi ned  i n  Vo lM in  

Vo lM in  ASG  (ZAXNExt)  Vol tage  th reshol d  above  wh i ch  Auxi l i ary  network vo l tage  i s  
decl ared  presen t.  

WtrDewPtTmp MV (SSTP)  Dew po i n t  o f  water  ( i n  °C)  
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1 4.2  Enumerated  data  attribute  types 

1 4.2.1  General  

Th is  subclause  con tains  expl ici t  defin i t i on  of  enumerated  types  used  i n  I EC  TR  61 850-90-3.  

 
IEC 

Figure  75  – Class  d iagram  DOEnums_90_3: :DOEnums_90_3 

The  d iagram  i n  Figu re  75  shows  class  d iag rams  of  DO enumerated  type.  

1 4.2.2  BatteryChargerType90_3Kind  enumeration  

Th is  enumeration  i s  i n tended  to  be  i den tical  to  the  enumeration  BatteryChargerType  present  
i n  the  second  ed i ti on  of  I EC  61 850-7-420 3,  bu t  must  have  a un ique  naming  because  of  the  
namespace  naming  ru les.  

Table  30  shows  al l  enumeration  i tems  of  BatteryChargerType90_3Kind .  

Table  30  – Li terals  of  BatteryChargerType90_3Kind  

BatteryChargerType90_3Kind  

enumeration  i tem  value  description  

Constan t  vo l tage  1  Constan t  vo l tage  

Constan t  cu rren t  2  Constan t  cu rren t  

Not  appl i cabl e/Unknown  98  Not  appl i cable/Unknown  

Other  99  Other  

 

_____________ 

3 To  be  publ i shed .  
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1 4.2.3  BatteryTestResu l t90-3Kind  enumeration  

Th is  enumeration  i s  i n tended  to  be  i den tical  to  the  enumeration  BatteryTestResu l tKind  
presen t  i n  the  second  ed i t i on  of  I EC  61 850-7-420,  bu t  must  have  a  un ique  naming  because  of  
the  namespace  naming  ru les.  

Table  31  shows  al l  enumeration  i tems  of  BatteryTestResu l t90-3Kind .  

Table  31  – Li terals  of  BatteryTestResu l t90-3Kind  

BatteryTestResu l t90-3Kind  

enumeration  i tem  value  description  

Al l  g ood  1  Al l  g ood  

Bad  2  Bad  

Not  appl i cabl e/Unknown  98  Not  appl i cable/Unknown  

Other  99  Other  

 

1 4.2.4  BatteryType90_3Kind  enumeration  

Th is  enumeration  i s  i n tended  to  be  i den tical  to  the  enumeration  BatteryTypeKind  presen t  i n  
the  second  ed i ti on  of  IEC  61 850-7-420,  bu t  must  have  a  un ique  naming  because  of  the  
namespace  naming  ru les.  

Table  32  shows  al l  enumeration  i tems  of  BatteryType90_3Kind .  

Table  32  – Li terals  of  BatteryType90_3Kind  

BatteryType90_3Kind  

enumeration  i tem  value  description  

Lead-aci d  1  Lead-aci d  

N i ckel -metal  h yd rate(N iMH )  2  N i ckel -metal  h ydrate(N iMH )  

N i ckel -cadm ium(N iCad)  3  N i ckel -cadm ium(N iCad)  

L i th i um  4  Li th i um  

Carbon  Zi nc  5  Carbon  Zi nc  

Zi nc  ch l ori de  6  Z i nc  ch lori de  

Al kal i ne  7  Al kal i ne  

Rechargeable  Al kal i ne  8  Rechargeable  Al kal i ne  

Sod i um  Su l fu r  (NaS)  9  Sod i um  Su l fu r  (NaS)  

F l ow 1 0  F l ow 

Not  appl i cable/Unknown  98  Not  appl i cabl e/Unknown  

Other  99  Other 

 

1 4.2.5  ChargerOperationKind  enumeration  

Type  of  gate  

Table  33  shows  al l  enumeration  i tems  of  ChargerOperationKind .  
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Table  33  – Li terals  of  ChargerOperationKind  

ChargerOperationKind  

enumeration  i tem  value  description  

I n i t i al  1  I n i t i al  

F l oat  2  F l oat  

Boost  3  Boost  

Cycl i c  4  Cycl i c  

 

1 4.2.6  ExternalDeviceModeKind  enumeration  

Type  of  gate  

Table  34  shows  al l  enumeration  i tems  of  ExternalDeviceModeKind .  

Table  34  – Li terals  of  ExternalDeviceModeKind  

ExternalDeviceModeKind  

enumeration  i tem  value  description  

Off  1  The  equ i pement  i s  Off  

Normal  mode  2  Normal  mode  

Test  Mode  3  The  equ i pmen t  i s  perform ing  some  i n ternal  tests ,  
then  some  o f  the  functi ons  or  performances  may 
be  affected .  

Mai n tenance  mode  4  The  equ i pmen t  i s  u nder mai n tenance  and  i s  no t  
operati onal .  

Not  appl i cabl e/Unknown  98  Not  appl i cabl e/Unknown  

Other  99  Other  

 

1 4.2.7 OperationFai lureModeKind  enumeration  

Enumerate  the  possible  fai lu re  mode  of  some  speci fi c  equ ipments  

Table  35  shows  al l  enumeration  i tems  of  OperationFai lu reModeKind .  

Table  35  – Li terals  of  OperationFai lureModeKind  

OperationFai lu reModeKind  

enumeration  i tem  value  description  

Not  fai l ed  1  Not  Fai l ed  

Fai l ed  to  s tart  2  Fai l ed  to  s tart  

Fai l ed  i n  operat i on  3  fai l ed  i n  operat i on  

  

1 4.2.8  SystemOperationModeKind  enumeration  

Type  of  gate  

Table  36  shows  al l  enumeration  i tems  of  SystemOperationModeKind .  
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Table  36  – Li terals  of  SystemOperationModeKind  

SystemOperationModeKind  

enumeration  i tem  value  description  

Standby 1  S tandby 

Normal  2  Normal  

On  Battery 3  On  Battery  

Bypass  4  Bypass  

 

1 5  SCL enumerations (from  DOEnums_90_3)  

<EnumType  i d="BatteryChargerType90_3Ki nd">  

    <EnumVal  ord="1 ">Constan t  vo l tage</EnumVal>  

    <EnumVal  ord="2">Constan t  cu rren t</EnumVal>  

    <EnumVal  ord="98">Not  appl i cabl e/Unknown</EnumVal>  

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

< /EnumType>  

<EnumType  i d="BatteryTestResu l t90-3Ki nd">  

    <EnumVal  ord="1 ">Al l  g ood</EnumVal>  

    <EnumVal  ord="2">Bad</EnumVal>  

    <EnumVal  ord="98">Not  appl i cabl e/Unknown</EnumVal>  

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

< /EnumType>  

<EnumType  i d="BatteryType90_3Ki nd">  

    <EnumVal  ord="1 ">Lead-aci d</EnumVal>  

    <EnumVal  ord="2">N ickel -metal  h ydrate(N iMH )</EnumVal>  

    <EnumVal  ord="3">N ickel -cadm ium(N iCad)</EnumVal>  

    <EnumVal  ord="4">Li th i um</EnumVal>  

    <EnumVal  ord="5">Carbon  Zi nc</EnumVal>  

    <EnumVal  ord="6">Zi nc  ch l ori de</EnumVal>  

    <EnumVal  ord="7">Alkal i ne</EnumVal>  

    <EnumVal  ord="8">Rechargeable  Al kal i ne</EnumVal>  

    <EnumVal  ord="9">Sod i um  Su l fu r (NaS)</EnumVal>  

    <EnumVal  ord="1 0">Fl ow</EnumVal>  

    <EnumVal  ord="98">Not  appl i cabl e/Unknown</EnumVal>  

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

< /EnumType>  

<EnumType  i d="ChargerOperat i onKi nd">  

    <EnumVal  ord="1 "> I n i t i al </EnumVal>  

    <EnumVal  ord="2">Float</EnumVal>  

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

    <EnumVal  ord="4">Cycl i c</EnumVal>  

< /EnumType>  

<EnumType  i d="ExternalDevi ceModeKi nd ">  

    <EnumVal  ord="1 ">Off< /EnumVal>  

    <EnumVal  ord="2">Normal  mode</EnumVal>  

    <EnumVal  ord="3">Test  Mode</EnumVal>  
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    <EnumVal  ord="4">Mai n tenance  mode</EnumVal>  

    <EnumVal  ord="98">Not  appl i cabl e/Unknown</EnumVal>  

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

< /EnumType>  

<EnumType  i d="Operati onFai l u reModeKi nd">  

    <EnumVal  ord="1 ">Not  fai l ed</EnumVal>  

    <EnumVal  ord="2">Fai l ed  to  s tart< /EnumVal>  

    <EnumVal  ord="3">Fai l ed  i n  operati on</EnumVal>  

< /EnumType>  

<EnumType  i d="SystemOperat i onModeKi nd">  

    <EnumVal  ord="1 ">Standby</EnumVal>  

    <EnumVal  ord="2">Normal</EnumVal>  

    <EnumVal  ord="3">On  Battery</EnumVal>  

    <EnumVal  ord="4">Bypass</EnumVal>  

< /EnumType>  
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Annex A 
( in formative)  

 
Usage of “T”  log ical  node and  “S”  log ical  node in  CMD appl ication  

For log ical  node  assignments  for  CMD  appl icati on ,  we  basical l y  obey the  fo l l owing  ph i l osophy:  

“T”  g roup  l og ical  nodes:  These  represent  sensors  and  measured  values  for  such  as  cu rren t,  
vo l tage,  temperature,  pressure,  etc. ,  wh ich  are  i npu ts  to  calcu late  CMD properties  such  as  
con tact  abrasion ,  etc.  “T”  l og ical  nodes  i tse l f  have  no  variable  abou t  CMD  properti es.   

“S”  g roup log ical  nodes:  These  represen t  CMD  properti es  wh ich  are  calcu lated  from  “T”  
l og ical  node  variables.  

Th is  ph i losophy i s  almost  the  same  as  for protection  and  con tro l  domain  described  i n  
I EC  61 850-5.  I n  Figu re  A. 1 ,  l og ical  nodes  for protection  and  measurement  and  these  for  
CT/VT are  clearl y  separated .  

 

Figure  A.1  – Decomposi tion  of  functions  into  interacting  LN  on  d i fferent  levels:  
Examples  for  generic  function  wi th  tele  control  in terface,  protection  function  and  

measuring /metering  function  (from  IEC 61 850-5:2003)  

Reference:  [4]  

  

IEC  

IHMI  IRTI  IRMI  IHMI  IARC IHMI  
LN  for  
s tat i on  l eve l  
fu ncti ons  

Human  
Mach i ne  
I n terface  

Arch i vi ng  
(on   
s tati on  l eve l )  

GAPC P· · ·  MMTR MMXU  
LN  for  
bay l eve l  
fu ncti ons  

Generi c_ 
Au tomati c  
Process  
Con tro l   
-  a  g eneri c  node  
for  al l  n on   
pre-defi ned  
functi ons  

Protecti on  
e . g .  PDIS  
D i stance  
Protecti on  

Measu ri ng  
fo r  
Operati on  

Meteri ng  
fo r  
Revenues  

GGIO TVTR TCTR 

LN  for  
process  
images  
(process  
equ i pmen t)  

Generi c  
I npu t  and  
Ou tpu t  
-  a  g eneri c  node  
for  al l  n on   
pre-defi ned  
process  devi ces  

Vo l tage  and  Curren t  I ns trument  Transformers  

TVTR TCTR 

Remote  
Te l econ tro l  
I n terface  

Remote  
Mon i tori ng  
I n terface  



 – 21 0  – I EC  TR  61 850-90-3:201 6  © IEC  201 6  

Bibl iography 

[1 ]  I EC  61 400-25-6,  Wind turbines – Part 25-6: Communications for monitoring and control 
of wind power plants – Logical node classes and data classes for condition monitoring 

[2 ]  I EC  61 850-6,  Communication networks and systems for power utility automation – 
Part 6: Configuration description language for communication in electrical substations 
related to IEDs  

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

[4 ]  I EC  61 850-5,  Communication networks and systems for power utility automation – 
Part 5: Communication requirements for functions and device models  

[5 ]  I EC  61 850-8-1 ,  Communication networks and systems for power utility automation – 
Part 8-1: Specific communication service mapping (SCSM) – Mappings to MMS (ISO 
9506-1  and ISO 9506-2) and to ISO/IEC 8802-3 

[6 ]  I EC  61 850-9-2,  Communication networks and systems for power utility automation – 
Part 9-2: Specific communication service mapping (SCSM) – Sampled values over 
ISO/IEC 8802-3 

[7 ]  I EC  61 850-90-1 2,  Communication networks and systems for power utility automation – 
Part 90-12: Wide area network engineering guidelines  

[8 ]  E lectri c  Technology Research  Association  i n  Japan :  “Underground  power transmission  
technolog ies  i n  21

s t
 cen tu ry, ”  Denki  kyodo  kenkyu ,  Vol .  58,  No.  1 ,  May,  2002  (wri tten  i n  

Japanese) .  

[9 ]  Yukih i ro  Yag i :  “Technolog ies  for  on l ine  d iagnosis  of  cables, ”  I EE  Journal ,  Vol . 1 27,  
No. 1 ,  pp. 1 0–1 2,  Jan .  2007  (wri tten  i n  Japanese) .  

[1 0 ]  Shodai  Takahash i  and  Tatsuki  Okamoto:  “Study on  on - l i ne  mon i tori ng  system  of  very 
smal l  deterioration  s i gnal  caused  by water tree  i n  XLPE  cables  – Veri fi cation  of  
compensation  method  for  l oad  cu rren t  using  model  s i gnals”,  CRIEPI  report  H0401 6,  
May 2006.  

 

____________ 





 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland 

 

Tel:  + 41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www. iec.ch  


