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Part 90-1 7:  Using  IEC 61 850  to transmit power qual i ty data  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ ization  for s tandard ization  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC Nati ona l  Commi ttees).  The  ob ject  of I EC i s  to  promote  i n terna-
ti onal  co-operation  on  a l l  questions  concern i ng  standard izati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds .  To  th i s  
end  and  i n  add i ti on  to  other acti vi ti es ,  I EC publ i shes  I n ternational  S tandards,  Techn ical  Speci fi cations,  Tech-
n ical  Reports ,  Publ i cl y Avai l able  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC Publ i ca-
ti on(s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  i n  the  
subject  deal t  wi th  may parti cipate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non-governmental  
organ i zati ons  l i a i s i ng  wi th  the  I EC a l so  parti cipate  i n  th i s  preparati on .  I EC col l aborates  cl ose ly wi th  the  I n terna-
ti onal  Organ i zation  for Standard ization  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by agreement between  
the  two organ i zations.  

2)  The  formal  decis ions  or ag reements  of I EC on  techn ical  matters  express,  as  nearl y as  possi ble,  an  i n ternational  
consensus  of opi n ion  on  the  re levant subjects  s i nce  each  techn ical  commi ttee  has  represen tation  from  a l l  i n ter-
ested  I EC National  Commi ttees.   

3)  I EC Publ i cati ons  have  the  form  of recommendations  for i n ternati onal  use  and  are  accepted  by  I EC National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accurate,  I EC cannot  be  hel d  responsibl e  for the  way i n  wh ich  they are  used  or for any m is i n ter-
pretation  by any end  user.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Publ i cati ons  
transparen tl y to  the  maximum  extent  poss ib le  i n  thei r nati onal  and  reg ional  publ i cati ons.  Any d i vergence  be-
tween  any I EC Publ i cati on  and  the  correspond ing  national  or reg i onal  publ i cation  shal l  be  cl earl y i nd icated  i n  
the  l atter.  

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

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

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

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

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

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

I EC 61 850-90-1 7,  wh ich  i s  a  techn ica l  report,  has  been  prepared  by I EC techn ical  committee  
57:  Power systems management and  associated  i n formation  exchange,  i n  cooperation  wi th  
I EC techn ica l  committee  85:  Measuring  equ ipment for e lectrical  and  e lectromagnetic quanti -
ti es .  
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The  text of th is  techn ical  report i s  based  on  the  fo l l owing  documents :  

Enqu i ry d raft  Report  on  voti ng  

57/1 676/DTR 57/1 836/RVDTR 

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  techn ica l  report can  be  found  i n  the  re-
port on  voti ng  i nd icated  i n  the  above  table.  

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

A l i st  of a l l  parts  of the  I EC 61 850  series,  under the  general  t i tle  Communication networks and 
systems for power utility automation ,  can  be  found  on  the  I EC websi te.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i ti on ,  or 

•  amended .  

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

 

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

Power qual i ty (PQ)  measurement methods  are  defined  i n  I EC  61 000-4-30.  

Power qual i ty measurement i nstruments  are  used  to  evaluate  the  qual i ty of e l ectrici ty (vol tage  
characteristics)  suppl ied  by d is tribu tion  and  transm ission  systems  and  to  evaluate  the  perfor-
mance (em iss ion)  of equ ipment.  

These  instruments  provide  d i fferent types  of data  for d i fferent appl ications  of PQ  data:  

•  Power qual i ty mon i toring :  

– Continu i ty of suppl y mon i toring ,  

– Mon i toring  of d i fferen t vol tage  characteristics :  Vol tage  qual i ty (VQ)  covers  a  wide  
range  of vol tage  d isturbances  and  deviations  in  vol tage  magn i tude  or waveform  from  
the  optimum  values.  

•  Power qual i ty compl iance  reporting :  

– Continuous  mon i toring  and  compl iance  reporti ng  of d i fferent vol tage  characteristics  at  
poin t  of connection .  

– Add i ti onal  data  are  he lpfu l  for:  

a)  Deta i l ed  problem  anal ys is  (e. g .  waveform  or trans ien t records) ,  

b)  F lexib le  data  evaluation  (e. g .  g ri d  codes  for data  post  process ing) .  

NOTE  See  al so  “Document on  Gu i del i nes  of Good  Practi ce  on  the  Implementation  and  Use  of Vol tage  Qual i ty 
Mon i tori ng  Systems  for Regu l atory Purposes,  wh ich  has  been  j oi n tl y devel oped  by CEER and  the  ECRB”  (C1 2 -
EQS-51 -03)  and  CI GRÉ/CIRED  Join t  Working  Group  (JWG) C4. 1 1 2:  “Gu idel i nes  for Power qual i ty  mon i tori ng  – 
measurement  l ocations,  process ing  and  presentation  of data” .  

I EC 61 850  provides  the  services  and  data  model i ng  for transm iss ion  of PQ re lated  data  from  
i nstruments  to  substation /SCADA systems.  

There  is  a  des i re  to  have  a  communication  mechan ism  that i s  compl iant to  the  concept of 
I EC 61 850.  Th is  document l ays  ou t how th is  shal l  be  done.  

F i l e  based  transm iss ion  of PQ data  i s  based  on  the  fo l lowing  standards:  

•  I EC 60255-24/I EEE Std .  C37. 1 1 1 ,  Measuring relays and protection equipment – Part 24: 
Common format for transient data exchange (COMTRADE)  for power systems for fault 
records,  

•  IEEE Std.  1 1 59.3,  PQDIF for PQ records (events,  measurements,  records).  

During  model l i ng  of PQ appl ications  I EC 61 850-7-4  and  I EC 61 850-7-3  wi l l  be  reviewed .  
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COMMUNICATION  NETWORKS AND SYSTEMS  
FOR POWER UTILITY AUTOMATION  –  

 
Part 90-1 7:  Using  IEC 61 850  to  transmit power qual i ty data  

 
 
 

1  Scope  

This  part of I EC  61 850,  wh ich  i s  a  techn ica l  report,  provides  a  way of exchang ing  power qual i -
ty data  between  i nstruments  whose functions  i nclude  measuring ,  record ing  and  poss ibl y mon i -
toring  power qual i ty phenomena  in  power supply systems,  and  cl ients  us ing  them  in  a  way 
that  i s  compl ian t to  the  concepts  of I EC  61 850.  

The  main  goal  i s  the  i n teroperabi l i ty of power qual i ty i nstruments .  

NOTE  1  The  measurement  of PQ phenomena  maybe  provi ded  by commun ication  e. g .  I EC 61 850-9-2  or i nstru -
ment  transformers.  Thei r appl i cation  i s  ou ts i de  of the  scope  of th i s  document.  

NOTE  2  Th i s  document does  not  set  any l im i ts  for power qual i ty  val ues,  bu t  on l y repeats  l im i ts  from  other sou rces  
(e. g .  EN  501 60,  I EC TS  62749)  as  su i table  examples.  

NOTE  3  Th i s  document provides  recommendations  for nam ing  conventions  for PQ measurements  provi ded  by 
power qual i ty i nstruments  to  man i fest  the  usage  of Power qual i ty measurement  methods  and  to  ensure  i n teropera-
bi l i ty.  

This  document provides  

•  Gu idel ines  for us ing  of I EC 61 850  for power qual i ty domain ,  

•  Name space  extens ions  based  on  power qual i ty function  assessment,  

•  Profi l e  for us ing  I EC  61 850  in  the  speci fic context of I EC  61 000-4-30.  

Speci fic  power qual i ty requ irements  that cannot be  whol l y covered  wi th  existi ng  Log ica l  
Nodes  (LN)  or Common  Data  Classes  (CDC)  (e. g .  LN  for con ti nuous  power qual i ty recorders,  
LN  for RVC,  etc. )  wi l l  be  addressed  and  added  i n  the  next ed i tions  of I EC 61 850-7-3  and  
I EC 61 850-7-4.  

NOTE  4  Th i s  document references  to/i s  compl iance  wi th  the  fu tu re  61 850  amendment 2 . 1 ,  and  a l so  bri ng  the  
needed  e lements  wh ich  are  mandatory to  u nderstand  the  document;  at  l east  the  new presence  cond i ti ons  ru l es,  as  
wel l  as  the  enumeration  model s .  

The  namespace i n troduced  by th is  document  i n  C lause  7  has  the  fo l lowing  properties:  

•  Namespace Vers ion :  201 6  

•  Namespace Revis ion :  

•  UML model  fi l e  wh ich  reflects  th is  namespace ed i tion :  wg1 0um l02v20draftPQ00-
wg1 8um l02v1 1 b-wg1 7uml02v1 7c-jwg25um l02v04c-tc1 7um lv0-tc38um lv0. eap,  UML model  
vers ion  WG1 0UML02v20DraftUpdate  

•  Namespace re lease  date:  201 7-01 -1 7  

•  Namespace name:  “(Tr)I EC61 850-90-1 7: 201 6”  

Th is  name space is  cons idered  as  " trans i ti onal "  s i nce  the  models  are  expected  to  be  i ncluded  
i n  fu ture  ed i ti ons  of I EC 61 850-7-4xx.  Potentia l  extens ions/mod ifications  may happen  i f/when  
the  models  are  moved  to  I n ternational  Standard  s tatus .  On l y the  new data  obj ects  and  CDCs  
wh ich  are  represented  i n  bold - i ta l ic  wi l l  be  tagged  wi th  th is  namespace name.  The  others  s ti l l  
refer to  the  namespace  where  they are  primari l y defined .  
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The  Profi l e  (set of add i tional  ru les)  for us ing  I EC 61 850  i n  the  speci fic con text of 
I EC 61 000-4-30,  i n troduced  i n  th is  document i n  C lause  6  i s  named   
“Profi l e_61 000-4-30_(Tr)IEC61 850-90-1 7: 201 6”.  

2  Normative references  

The  fol lowing  documents  are  referred  to  in  the  text i n  such  a  way that some or a l l  of their con-
tent consti tu tes  requ i rements  of th is  document.  For dated  references,  on ly the  ed i ti on  ci ted  
appl ies .  For undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies .  

I EC TR 61 000-3-6,  Electromagnetic compatibility (EMC)  – Part 3-6: Limits – Assessment of 
emission limits for the connection  of distorting installations to MV,  HV and EHV power sys-
tems 

I EC TR 61 000-3-7,  Electromagnetic compatibility (EMC)  – Part 3-7: Limits – Assessment of 
emission limits for the connection of fluctuating installations to MV,  HV and EHV power sys-
tems 

I EC TR 61 000-3-1 3 ,  Electromagnetic compatibility (EMC)  – Part 3-13: Limits – Assessment of 
emission limits for the connection of unbalanced installations to MV,  HV and EHV power sys-
tems 

IEC TR 61 000-3-1 4,  Electromagnetic compatibility (EMC)  – Part 3-14: Assessment of emis-
sion limits for harmonics,  interharmonics,  voltage fluctuations and unbalance for the connec-
tion of disturbing installations to LV power systems 

IEC 61 000-4-7: 2009,  Electromagnetic compatibility (EMC)  – Part 4-7: Testing and measure-
ment techniques – General guide on harmonics and interharmonics measurements and in-
strumentation,  for power supply systems and equipment connected thereto 

IEC 61 000-4-1 5:201 0,  Electromagnetic compatibility (EMC)  – Part 4-15:  Testing and meas-
urement techniques – Flickermeter – Functional and design specifications 

IEC 61 000-4-30:201 5,  Electromagnetic compatibility (EMC)  – Part 4-30:  Testing and meas-
urement techniques – Power quality measurement methods 

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

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

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

IEC 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 

IEC 61 850-8-1 : 201 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 

IEC TR 61 850-90-2 ,  Communication networks and systems for power utility automation –   
Part 90-2:  Using IEC 61850 for the  communication between substations and control centres 
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IEC 62586-1 : 201 3,  Power quality measurement in  power supply systems – Part 1 :  Power 
quality instruments (PQI)  

I EC TS  62749: 201 5,  Assessment of power quality – Characteristics of electricity supplied by 
public networks 

I EEE  Std .  1 1 59. 3: 2003,  Power Quality Data Interchange Format (PQDIF)  

EN  51 060,  Voltage characteristics in  public distribution systems 

3 Terms and  defin i tions  

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

I SO  and  I EC main tain  term inolog ical  databases  for use  i n  standard ization  at the  fo l lowing  
addresses:  

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

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

3. 1   
power qual i ty i nstrument 
PQI  
i nstrument accord ing  to  I EC  62586-1  whose main  function  i s  to  measure,  record  and  poss ib l y 
mon i tor power qual i ty parameters  i n  power supply systems,  and  whose  measuring  methods  
(class  A or class  S)  are  defined  i n  I EC  61 000-4-30  

3.2   
power qual i ty i nstrument class  A 
PQI -A 
PQI  accord ing  to  I EC  62586-1  whose measuring  methods  comply wi th  cl ass  A of I EC  61 000-
4-30  

3.3   
channel  

i nd ividual  measurement path  through  an  i nstrument  

Note  1  to  en try:  “Channel ”  and  “phase”  are  not  the  same.   A vol tage  channel  i s  by defi n i ti on  the  d i fference  i n  
potential  between  2  conductors.  Phase  refers  to  a  s i ng le  conductor.  On  polyphase  systems,  a  channel  may be  
between  2  phases,  or between  a  phase  and  neutral ,  or between  a  phase  and  earth ,  or between  neu tral  and  earth .  

3.4  
power qual i ty i nstrument class  S  
PQI -S  
PQI  accord ing  to  I EC  62586-1  whose measuring  methods  comply wi th  cl ass  S  of I EC  61 000-
4-30  

3.5   
declared  input  vol tage  
Ud in  
value  obtained  from  the  declared  suppl y vol tage  by a  transducer ratio  

3.6   
declared  supply vol tage  
Uc  
nom inal  vol tage  Un  of the  system  

http://electropedia.org/
http://www.iso.org/obp
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Note  1  to  en try:  I f by ag reement between  the  suppl i er and  the  customer a  vol tage  d i fferen t from  the  nom inal  vol t-
age  i s  appl i ed  to  the  term inal s ,  then  th i s  vol tage  i s  the  declared  supply vol tage  Uc.  

3.7   
fl i cker 
impress ion  of unstead iness  of visual  sensation  i nduced  by a  l i gh t  stimu lus  whose l um inance 
or spectral  d istribu tion  fl uctuates  wi th  time  

[SOURCE:  I EC 60050-1 61 : 1 990,  1 61 -08-1 3]  

3.8   
power qual i ty 
characteristics  of the  e lectrici ty at  a  g iven  poin t  on  an  e lectrica l  system ,  evaluated  against  a  
set  of reference  techn ical  parameters  

Note  1  to  en try:  These  parameters  m igh t,  i n  some  cases,  rel ate  to  the  compatibi l i ty between  e lectri ci ty  suppl i ed  
on  a  network and  the  l oads  connected  to  that  network.  

3.9   
r.m.s.  (root-mean-square)  value  
square  root of the  ari thmetic mean  of the  squares  of the  i nstantaneous  values  of a  quan ti ty 
taken  over a  speci fied  time in terval  and  a  speci fied  bandwid th  

4 Abbreviated  terms  

For the  purposes  of th i s  document,  the  abbreviated  terms  g iven  i n  I EC TS  61 850-2  and  
IEC 61 850-7-2  and  the  fo l lowing  appl y.  

ACSI  Abstract commun ication  service  i n terface  

CDC Common  Data  Class  

COMFEDE  Common  format for even t data  exchange  

COMTRADE  Common  format for trans ient  d ata  exchange  

Ds  deri ved  stati s ti cs  

DB  Database  

DMS  Distri bu tion  Management System  

DO  Data  Object  

EHV Extra  h i gh  vo l tage  

EMS  Energy management system  

EMC E lectromagneti c  Compatibi l i ty  

F  E lement  i s  forbidden  

GMS  Generati on  Management  System  

HV H igh  vo l tage  (>  35  kV)  

I ED  I n te l l i gen t E lectron ic Device  

I P  I n ternet Protocol  

LAN  Local  Area  Network  

LD  Log ica l  Device  

LN  Log ica l  Node  

LV Low vol tage  (<  1  kV)  

M  E lement  i s  mandatory 

MMS  Manufactu ri ng  Messag i ng  Speci fi cation .  See  I EC 61 850-8-1  

M-O-C  mandatory – optional  – cond i ti onal  

MS  Management System  

MSV Mai ns  s i gna l l i n g  vol tage  (ri pple  con trol )  

MV Med ium  vol tage  (1  kV to  35  kV)  

n /a  Not appl i cable  
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nds  not  deri ved  stati sti cs  

O  E lement i s  optional .  

P i nst  I nstantaneous  fl i cker sensation .  See  I EC 61 000-4-1 5  

P l t  Long-term  fl i cker eva luati on .  See  I EC 61 000-4-1 5  

PQ Power Qual i ty  

PQI  Power Qual i ty I nstrument.  See  I EC 62586-1  

PQDIF  Qual i ty Data  I n terchange  Format 

Pst Short-term  fl i cker evaluation  based  on  an  observati on  period  of 1 0  m inu tes.  See  I EC 61 000-4-1 5  

PQI  Power Qual i ty I nstrument  

RMS  root-mean-square  val ue  

r.m . s .  root-mean-square  val ue  

RVC Rapi d  vol tage  change  

SAIFI  System  Average  I n terruption  Frequency I ndex 

SBM  Speci fi ed  by manufactu rer 

SCADA Supervisory Control  and  Data  Acqu is i ti on  

SCD  Substation  Configu rati on  Description  

SCL  Substation  Configu rati on  Language  

TCP  Transm iss ion  Contro l  Protocol  

THD  Total  Harmon ic  D i storti on  

TR Techn ical  Report  

TS  Techn ical  Speci fi cation  

Uc Declared  suppl y vol tage  

Ud in  Declared  i npu t  vol tage  

Un  Nom inal  vol tage  

XML  Extensib le  Markup  Language  

 

NOTE  Abbreviations  used  for the  i den ti fi cation  of the  common  data  cl asses/Log ical  Nodes  (LN )  and  as  names  of 
the  attri bu tes  are  speci fi ed  i n  the  speci fi c  cl auses  of th i s  d ocument and  are  not  repeated  here.  

5 Uses  cases  and  requirements:  Appl ication  of power qual i ty data  

5. 1  General  

Model l i ng  of power qual i ty i nstruments  i ncludes  a l l  methods  to  transfer power qual i ty i n for-
mation  from  I ED  (e. g .  PQI )  to  an  appl ication  i n  the  substation ,  control  centre  or main tenance  
cen tre.  

5.2  Constraints  / assumptions  /  design  considerations  

The I ED  i s  equ ipped  wi th  a  commun ication  i n terface  to  send  the  power qual i ty i n formation  to  
the  substation ,  control  cen tre  or main tenance centre.  Add i ti onal l y the  I ED  may store  power 
qual i ty i n formation  in  l ocal  records  that can  be  retrieved  from  the  substation ,  con trol  centre  or 
main tenance  centre.  

Power qual i ty i n formation  i s  used  e i ther for operational  pu rpose  and  /  or for offl i ne  ana l ys is  
and  gri d  code  evaluation :  

1 )  SCADA-Control  and  PQ Mon i toring :  

•  Provide  measurements  of power qual i ty values  (1 0  s,  1 0/1 2  cycle ,  1 50/1 80  cycle,  e tc. )  
i n  order to  make operational  decis ions:  obtain  i n formation  to  evaluate  PQ trends  (wi th -
ou t PQ  l im i t vio lations,  e. g .  i ncrease  of harmon ics,  THD,  unbalance,  etc. )  

•  Conti nu i ty of suppl y mon i toring :  detect and  transm it vol tage  events  (a larm ing  or cri tical  
l im i t  vio lation)  i n  real -time (1 /2  cycle  or 1  cycle)  i n  order to  make an  operational  deci -
s ion  by network operator.  
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NOTE:  Precis ion  Time  Protocol  (PTP)  accord i ng  to  I EEE  1 588/I EC 61 588  i s  not  requ i red  for power qual -
i ty measurement  or eval uation .  The  requ i rements  for time  clock uncertain ty are  speci fi ed  i n  
I EC 61 000-4-30.  

2)  power qual i ty mon i toring  systems  (database  dri ven  anal ys is):  

•  Period ic reporti ng  of power qual i ty i nd ices,  aggregated  power qual i ty va lues  over a  de-
fined  survey period ,  

•  supports  compl iance  reports  based  on  contracts  between  parties  i n  the  e lectrica l  sys-
tem  at connection  poin t,  

•  commenting  of PQ events,  reports  on  PQ-related  d isturbances,  g rid  code  compl iance  
measurements  etc. ,  

•  i n form  customers  wi th  equ ipment and  processes  that are  sensi ti ve  to  PQ d i sturbances ,  

•  obtain  i n formation  to  determ ine  the  need  and  d imension ing  of re inforcement or recon-
struction  of supply networks,  

•  Large  i nstal lations:   con trol  of em issions  levels,  implement methods  to  improve power 
qual i ty 

•  Manufacturer of mass  market products :  reduce  em iss ion  

– em ission  requ i rements  in  standards  are  updated  to  take  i n to  account the  develop-
ment of markets  and  changes  i n  technolog ies  

•  Network operators:  reduce  em ission  

– Set reasonable  em iss ion  l im i ts  for network users  

a)  L im i ts  on  em ission  from  i nd ividual  customers  are  necessary to  main ta in  the  
vol tage  d isturbance  l evels  be low the  vol tage  qual i ty requ i rements  wi thou t ex-
cess ive  costs  for other customers.  The  l im i ts  on  em ission  shou ld  be  reasonable  
for both  the  network operator and  the  customers  causing  the  em iss ion ,  

b)  based  on  p lann ing  l evels  and  I EC TR 61 000-3-6,  I EC  TR 61 000-3-7,  I EC  TR 
61 000-3-1 3  and /or I EC TR 61 000-3-1 4.  

5.3  Actors  

The power qual i ty mon i toring  use  case  requ i res  the  actors  shown  in  Table  1 :  

Table  1  – Actors  and  roles  

Name  Role  Description  

I ED  Has  got  a l l  necessary i n formati on  to  manage  speci fi cal l y the  power q ual i ty data.  

User Cou l d  be:  

•  Con trol  centre  wh ich  i s  a  p l ace  where  a  master stati on  i s  l ocated .  The  control  
cen tre  (SCADA,  EMS,  DMS,  GMS,  g ri d  operators)  rece ives  and  processes  
data  com ing  from  I ED.  

•  Mai n tenance  centre  wh ich  i s  a  p l ace  from  where  main tenance,  management  
of asset,  d i sturbance  anal ys i s  and  the  metering  are  managed .  

•  A  l ocal  user wh ich  i s  a  techn i cian  having  to  i n tervene  on  the  substati on  au -
tomation  system .  

•  a  m icrogrid  con trol l er can  use  power q ual i ty data  to  tri gger i n tentional  i s l and -
i ng  ( i . e .  d i sconnect from  the  g ri d ),  and  i t  wi l l  have  to  regu l ate  power qual i ty 
i n ternal l y (take  action  based  on  l ocal  power qual i ty d ata).  

 

5.4 Use case  d iagram  

Figure  1  shows a  power qual i ty use  case  d iagram .  
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Figure 1  – Use  cases  related  to  Power Qual i ty moni toring  appl ication  

5.5  Use  cases  description  

Table  2  g i ves  descriptions  of use  cases  and  appl ications.  

Table  2  – Use  cases  and  appl ications  

Name  Service  or i n formation  provided  

Request  for power qual i ty 
measurements  

After recei ved  request from  control  centre  and /or main tenance  centre,  I ED  
sends  the  ri gh t  i n formation  to  u ser:  PQ measurements  and  cal cu lations  

Send i ng  of power qual i ty 
events/l im i t  vi o l ati ons  

The  user defi nes  setti ngs  for PQ l im i ts .  

Power qual i ty even ts  or l im i t  vi ol ati ons  measured/ca lcu lated  i n  the  I ED  wi l l  be  
transferred  to  the  user spon taneousl y:  PQ events  

Retri eve  power qual i ty rec-
ords  

H i stori c  Power qual i ty i n formation  that  has  been  stored  i n  the  I ED  can  be  re-
tri eved  on  request of the  substation  or con trol  centre  vi a  fi l e  transfer:  PQ rec-
ords,  PQ events  and /or PQ reports  

 

5.6  Sequence  d iagram  

5.6. 1  Request  for power qual i ty measurements  

Table  3  shows  a  use  case  "Request for power qual i ty measurements".  

Table  3  – Use  case  "Request for power qual i ty measurements"  

Use Case  step  Description  

Step  1  User sends  a  request  to  get  measurements  related  to  power qual i ty management.  

S tep  2  I ED  transm i ts  the  i n formation  to  the  user.  

 

Figure  2  shows a  use  case  "Request for power qual i ty measurements" .  

uc PowerQual i ty  
Request for  
power qual i ty 

measurements  

User  IED  

Retrieve  
power qual i ty 

records  

Sending  of  
power qual i ty 
even ts/ l im i t  

violations   

IEC 
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Figure 2  – Use  case "Request for power qual i ty measurements”  

5.6.2  Send ing  of power qual i ty events/l im it violations  

Table  4  shows  a  use  case  "Send ing  of power qual i ty events/l im i ts  vio lations".  

Table  4 – Use  case  "Sending  of power qual i ty events/l imi ts  violations"  

Use Case step  Description  

Step  1  The  user defi nes  setti ngs  for PQ l im i ts .  

S tep  2  I ED  acqu i res  power qual i ty even t or l im i t  vi ol ati on .  

Step  3  The  power q ual i ty event  or l im i t  vi o l ati on  i s  sent  wi th  time  stamp,  cause  of transm ission ,  
etc.  to  the  user.  

Step  3a  (opti onal )  A m icrogri d  control l er takes  action  based  on  l ocal  power qual i ty data.  

 

Figure  3  shows a  use  case  "Send ing  of power qual i ty even ts/l im i ts  vio lations".  

 
IEC 

Figure 3  – Use  case "Sending  of power qual i ty event/l im i t violation”  

IEC 
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5.6.3  Retrieve power qual i ty records  

Table  5  shows a  use  case  "Retrieve  power qual i ty records".  

Table  5  – Use  case  "Retrieve  power qual i ty records"  

Use Case step  Description  

Step  1  User sends  a  request  to  get  power qual i ty records  stored  i n  the  I ED.  

Step  2  I ED  transm i ts  the  i n formation  to  the  user.  

 

Figure  4  shows a  use  case  "Retrieve  power qual i ty records".  

 
IEC 

Figure 4 – Use  case "Retrieve  power qual i ty records”  

NOTE  The  generati on  of PQ reports  i n  the  I ED  and  transm ission  of PQ reports  i nstead  of PQ l ong  term  records  
and  PQ events  i s  not  i n  the  scope  of th i s  document.  

5.7  Classification  and  concepts  for power qual i ty measurements  

5.7. 1  General  

Table  6  describes  the  characteristic PQ measurements  respectivel y requ i red  i n  
I EC 61 000-4-30:201 5,  I EC TS  62749  and  EN  501 60  and  maps  accord ing  to  the  three  use  
cases  i den ti fi ed  to  I EC  61 850-7-1 .  From  PQ data  appl ication  view three  d i fferen t kinds  of 
functions  are  needed :  

1 )  PQ  data  measurement (on l i ne  mon toring ),  

2)  PQ  event  mon i toring  (d iscon tinuous  phenomena/events/l im i t  vio lations) ,  

3)  PQ  compl iance  reporti ng/anal ys is  (Continuous  phenomena/records,  fi l e  transfer).  
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Table  6  – Mapping  between  PQ measurement  methods,  evaluation/reporting  requ irements  and  IEC  61 850  model l ing  

IEC  61 000-4-30: 201 5  IEEE  Std .  1 1 59: 2009  EN  501 60:  201 0  IEC  TS  62749: 201 5  IEC  61 850-7-4 Ed .  2 . 1 1  

Electromagneti c  compatibi l i ty (EMC)  
– Part  4 -30:  Testi ng  and  measure-
ment  techn i ques  – Power qual i ty 
measurement  methods  

I EEE  Recommended  Practi ce  
for Mon i tori ng  E lectri c  Power 
Qual i ty  

Vol tage  characteri sti cs  of e l ec-
tri ci ty suppl i ed  by publ i c  d i stri -
bu tion  networks  

Assessment of power qual i ty – 
Characteri sti cs  of e l ectri ci ty 
suppl i ed  by publ i c  networks  

Commun ication  networks  and  systems  
for power u ti l i ty au tomation  – Part  7 -4:  
Basic  commun ication  structure  – Com-
patib l e  l og ical  node  cl asses  and  data  
cl asses  

 Table  2  LV:  ch  4 ;  MV:  ch .  5 ;  HV:  ch .  6    

5 . 1  Power frequency 7 . 0  Power frequency 
variati ons  

ch .  x. 2 . 1  Power frequency FREQUENCY DEVIATION  6 . 20. 1 4  LN :  Measu rement:  MMXU  

6. 22. 4  LN :  Frequency Variation :  QFVR 

5. 2  Magn i tude  of the  suppl y vo l tage  6 . 0  Vol tage  fl uctuations  ch .  x. 2 . 2  Suppl y vol tage  varia-
ti ons  

SUPPLY VOLTAGE  variati ons  6 . 20. 1 4  LN :  Measu rement:  MMXU  

5. 3  F l i cker 6 . 0  Vol tage  fl uctuations  ch .  x. 2 . 3. 2  F l i cker severi ty  VOLTAGE  FLUCTUATION  and  
FLICKER 

6. 20. 5  LN :  F l i cker Measu rement  un i t:  
MFLK 

NOTE  2  

5 . 4  Supply vol tage  d ips  and  swel l s .  2 . 0  Short-duration  root-mean -
square  (rms)  vari ati ons  

3 . 0  Long  d u ration  rms  vari a-
ti ons  

ch . 3. 2  Supply vol tage  
d ips/swel l s  

VOLTAGE  DIPS  and  SWELLS  6 . 22. 9  LN :  Vol tage  Variati on :  QVVR 

5. 5  Vol tage  i n terruptions  2 . 2 . 1  I n terrupti on  

2 . 3 . 1  I n terrupti on  

3 . 1  I n terruption ,  sustained  

ch . 3. 1  I n terruptions  of the  sup-
ply vol tage  

SUPPLY I NTERRUPTION  6 . 22. 9  LN :  Vol tage  Variati on :  QVVR 

5. 6  Trans ient  vo l tages  1 . 0  Trans ients  ch . 3. 3  Transien t  overvol tages  TRANSIENT OVERVOLTAG-
ES  (optional )  

6 . 22. 7  LN :  Vol tage  Transien t:  QVTR 

NOTE  3  

5 . 7  Supply vol tage  unbal ance  4 . 1  Vol tage  imbalance  ch . x. 2 . 4  Suppl y vol tage  u nbal -
ance  

VOLTAGE  UNBALANCE  6. 20. 1 5  LN :  Sequence  and  imbalance  
MSQI  

6 . 22. 8  LN :  Vol tage  Unbalance  Variati on :  
QVUB  

5. 8  Vol tage  harmon ics  5 . 2  Harmon ics  ch . x. 2 . 5  Harmon ic vol tage  HARMONIC VOLTAGE  6. 20. 6  LN :  Harmon ics  or i n terharmon ics:  
MHAI /MHAN  

 
5 . 9  Vol tage  i n terharmon ics  5 . 3  I n terharmon ics  ch . x. 2 . 6  I n terharmon ic vol tages  I NTERHARMONIC VOLTAGE  

5. 1 0  Mai ns  s i gna l l i n g  vol tage  on  the  
suppl y vol tage  

-  ch . x. 2 . 7  Mai ns  s i gna l l i n g  vol t-
ages  

MAINS  S IGNALLING  VOLT-
AGES  NOTE  4  

___________ 

1   Under preparati on .  Stage  at  time  of publ i cation :  I EC/FDIS  61 850-7-4: 201 7.  
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IEC  61 000-4-30: 201 5  IEEE  Std .  1 1 59: 2009  EN  501 60:  201 0  IEC  TS  62749: 201 5  IEC  61 850-7-4 Ed .  2 . 1 1  

5. 1 1  Rapi d  Vol tage  Changes  (RVC)  6 . 0  Vol tage  fl uctuations  ch . x. 2 . 3  I n d ivi dual  rapi d  vol tage  
changes  

RAPID  VOLTAGE  CHANGES  NOTE  5  

5 . 1 2  Underdeviati on  and  overdevi a-
ti on  

NOTE  6  

5 . 1 3. 1  Magn i tude  of current  3 . 4  Cu rren t overl oad  – – 6 . 20. 1 4  LN :  Measu rement:  MMXU  

5. 1 3. 2  Cu rrent  record i ng  -  – – 6 . 23. xx LN :  Conti nuous  PQ recorder 
function :  RPQ  

5. 1 3. 3  Harmon ic currents  5 . 2  Harmon ics  – – 6 . 20. 6  LN :  Harmon ics  or i n terharmon ics:  
MHAI /MHAN  

5. 1 3. 4  I n terharmon ic  curren ts  5 . 3  I n terharmon ics  – – 6 . 20. 6  LN :  Harmon ics  or i n terharmon ics:  
MHAI /MHAN  

5. 1 3. 5  Cu rrent  u nba lance  4 . 2  Cu rren t imbalance  – – 6 . 22. 6  LN :  Current  Unbal ance  Variati on :  
QIUB  

6.20.1 5 LN:  Sequence and imbalance MSQI  

NOTE  1  PQDIF  fi l e  format wi l l  be  added  to  I EC 61 850-7-4  Ed . 3 2 

NOTE  2  LN  QFLK wi l l  be  added  to  I EC 61 850-7-4  Ed . 3  

NOTE  3  Optional  functi on  

NOTE  4  LN  QVHA wi l l  be  added  to  I EC 61 850-7-4  Ed . 3  

NOTE  5  LN  QRVC wi l l  be  added  to  I EC 61 850-7-4  Ed . 3  

NOTE  6  Optional  function  (moved  to  Annex D  of I EC 61 000-4-30: 201 5)  

 

 

___________ 

2  Under considerati on .  
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Table  7  identi fies  the  requ irements  accord ing  to  the  3  use  cases  and  h i gh l igh ts  the  proposed  
extensions  of I EC 61 850-7-4.  

Table  7  – Relation  between  LN  and  PQ use  cases  
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LN  group  M :  Metering  and  measurement  

Log ica l  node  for vol tage,  cu rrent,  frequency and  power (opti onal )  reporti ng :  
MMXU  

   

Log i ca l  node  for harmon ics/i n terharmon ics/THD  reporti ng :  MHAI /MHAN     

Log i ca l  node  for fl i cker reporti ng :  MFLK     

Log i ca l  node  for imbalance  cal cu lations:  MSQI     

Logical node for emissions in  the range from 2 kHz to 150 kHz: MHFE     

LN  group  R:  Protection  related  functions  

Log ica l  node  for fau l t  record  a l arm ing :  RDRE  (COMTRADE)     

MMX F i l e  transfer for fau l t  records  (COMTRADE)     

LN  group  Q:  Power qual i ty event detection  or evaluation  related  

Log ica l  node  for vol tage  variati on  reporti ng :  QVVR     

Log i ca l  node  for frequency vari ati on  reporti ng :  QFVR     

Log i ca l  node  for vol tage  u nbal ance  variati on  reporti ng :  QVUB     

Log i ca l  node  for cu rren t unbal ance  vari ati on  reporti ng :  QI UB     

Log i ca l  node  for vol tage  trans i en ts  reporti ng :  QVTR     

Log i ca l  node  for cu rren t trans ien ts  reporti ng :  QI TR     

Logical node for supply voltage changes: QSVV    

Logical node for RVC (Rapid Voltage Changes):  QRVC    

Logical node for harmonics/interharmonics/THD variation  reporting: QVHA    

Logical node for flicker variation reporting: QFLK    

Logical node for continuous PQ records QCPR (PQDIF)     

MMX File transfer for PQ records (PQDIF)     

Bold-italic: new data objects required 

  Optional ,  add i ti onal  
i n formation  for network 
operators  

  

 requested  by standards  
such  as  I EC 62586-1  
(PQI -A)  or EN  501 60  

 

5.8  PQ devices  classification  

Two d i fferent  classes  of devices  are  defined  i n  I EC 61 000-4-30:  

•  C l ass  A:  

Th is  cl ass  i s  used  where  precise  measurements  are  necessary,  for example,  for contrac-
tua l  appl ications  that may requ ire  resolving  d ispu tes,  veri fying  compl iance  wi th  standards,  
etc.  Any measurements  of a  parameter carried  ou t wi th  two d i fferent instruments  compl y-
i ng  wi th  the  requ i rements  of Class  A,  when  measuring  the  same signals,  wi l l  produce 
match ing  resu l ts  wi th in  the  speci fied  uncerta in ty for that parameter.  
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•  Cl ass  S :  

Th is  class  i s  used  for statis tica l  appl ications  such  as  surveys  or power qual i ty assessment,  
poss ib l y wi th  a  l im i ted  subset of parameters.  Al though  i t  uses  equ ivalen t i n tervals  of 
measurement as  class  A,  the  class  S  process ing  requ irements  are  much  l ower.  

Th is  TR wi l l  focus  on  class  A devices  to  cover the  maximum  of functions  and  state  of the  art 
data  model l i ng .  

5.9  PQ records  

5.9. 1  General  

Table  8  shows  PQ  records  for Class  A and  Class  S  devices.  

Table  8  – PQ records  for Class  A and  Class  S  devices  

Function  PQ records  Class  A Class  S  F lagg ing  

Power Frequency 1 0  sec measurement  M  M  X 

Magni tude  of the  Suppl y Vol tage  

1 0  m in  aggregation  measurement  

2  h  aggregation  measurement  (op-
ti onal )  

M  M  X 

Supply vol tage  unbal ance  M  M  X 

Vol tage  Harmonics  M  O  X 

Vol tage  I n terharmonics  M  O  X 

Fl icker 1 0  m in  Pst  va l ue  

2  h  P l t  va l ue  
M  O  X 

Mains  S ignal l ing  Vol tage MSV(t)  
(1 0/1 2-cycle  r.m . s .  va l ue  i n terhar-
mon ic b i n )  

M  O  X 

Magni tude  of the  curren ts  

1 0  m in  aggregation  measurement  

2  h  aggregation  measu rement  (op-
ti onal )  

O  O  X 

Current unbalance  O O  X 

Current Harmonics  O O  X 

Current I n terharmonics  O O  X 

Current records  Triggered  by vol tage  even ts,  such  
as  d ips  and  swel l s  and  RVC (sam-
ples,  ½ cycle  r.m . s.  va l ues,  etc. )  

O  O  -  

Conducted  emissions  i n  the  fre-
quency range 2  kHz to  1 50  kHz 

1 0  m in  aggregation  measurement  
O  O  -  

M :   Requested  by I EC 62586-1 ,  

O:   not  requested  by I EC 62586-1  

 

PQ records  are  mandatory l ong  term  records  i n  power qual i ty i nstruments  accord ing  to  
I EC 62586-1 .  I EC 61 000-4-30  provides  the  power qual i ty measurement methods,  measure-
ment ranges  and  accuracy requ i rements.  

PQ  records  are  used  for power qual i ty evaluation  accord ing  to  s tandards,  wh ich  define  l im i ts  
for power qual i ty va lues  (e. g .  EN  501 60)  or power qual i ty i nd ices  (e. g .  I EC TS  62749).  

PQ records  are  s tored  i n  mass  storage  of i nstruments.  I t  i s  necessary to  transm it PQ l ong  
term  records  for evaluation  (external  post processing  of PQ data)  or to  transm i t PQ reports  
from  I ED  to  user ( i n ternal  post process ing) .  

NOTE  I EC 61 400-21  provides  a  u n i form  methodol ogy that  wi l l  ensu re  consistency and  accuracy i n  the  presenta-
ti on ,  testi ng  and  assessment  of power q ual i ty characteri sti cs  of g ri d  connected  wi nd  tu rbi nes  (WTs).  

Figure  5  shows fi l e  transfer of PQ records  from  I EC to  user.  
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Figure 5  – Fi le  transfer of PQ records  from  IED to  user 

Figu re  6  shows  fi l e  transfer of PQ reports  from  I EC to  user.  

 
IEC 

Figure 6  – Fi le  transfer of PQ reports  from  IED  to  user 

Table  9  shows  transfer of PQ records  vs.  transfer of PQ reports.  

Table  9  – Transfer of PQ records  vs.  transfer of PQ reports  

 Transfer of PQ records  Transfer of PQ reports  

Evaluation  setti ngs  F lexi ble,  adaptation  to  various  gri d  
codes  possib l e  

F i x setti ngs  are  parameters  i n  
fi rmware  

F i l e  format  S tandard i zed :  I EEE  Std .  1 1 59. 3/  
I EC 60255-24/I EEE  Std .  C37. 1 1 1  

Manufactu rer speci fi c  

 

Figure  7  shows a  vol tage  record  example  (6  h ) :  1 0  m in  r.m . s  values  of magn i tude  of supply 
vol tage  and  add i tional  record  con tain ing  vol tage  variations  ( 1 /2  cycle  r.m . s.  va lues)  i n  a  s i ng le  
phase  LV system  (Ud in  =  230  V) .  
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Figure 7  – Vol tage record  example  (6  h ) :  1 0  m in  r.m .s  values  of magn i tude  of supply 
vol tage  and  add i tional  record  contain ing  vol tage variations   

(1 /2  cycle  r.m.s.  values)  in  a  sing le  phase LV system  (Ud in  =  230  V)  

PQ records  contain  mandatory measurements  accord ing  to  I EC 61 000-4-30  and  m ight conta in  
add i ti onal  i n formation  (e. g .  fau l t records  or ½ cycle  r.m .s.  value  records).  

5.9.2  Evaluation  of PQ records  

5.9.3  Power frequency 

Requ irements  from  I EC  61 000-4-30:  

•  data  storage  in terval :  1 0  s  

– 1  week =  60  480  values  

– 1  year =  3  1 53  600  values  

•  I EC  61 000-4-30:201 5:  1 0/1 2  cycles  (wind  turbines),  1  s  (national  standards)  

F igure  8  shows a  one-month  power frequency record  (1 0  s)  and  l im i ts  of frequency deviation  
50  Hz ±  1  %  accord ing  to  EN  501 60.  

 
IEC 

Figure 8  – One-month  power frequency record  (1 0  s)  and  l im its   
of frequency deviation  50  Hz  ±  1  %  according  to  EN  501 60  

Evaluation  accord ing  to  EN  501 60  (LV (<  1  kV),  MV (1  kV to  36  kV) ,  HV (36  kV to  1 50  kV)  

Mean  value  of the  fundamenta l  frequency measured  over 1 0  s  shal l  be  wi th in  a  range  of 

•  for systems wi th  synchronous  connection  to  an  in terconnected  system :  

– 50  Hz ±  1  %  ( i . e.  49, 5  Hz to  50,5  Hz)  during  99, 5  %  of a  year;  (0, 5  %  of a  year =  
43 , 8  h )  
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–  50  Hz +  4  %  / – 6  %  ( i . e.  47  Hz to  52  Hz)  during  1 00  %  of the  time;  

•  for systems  wi th  no  synchronous  connection  to  an  i n terconnected  system  (e. g .  suppl y sys-
tems  on  certain  i s lands) :  

– 50  Hz ±  2  %  ( i . e.  49  Hz to  51  Hz)  du ring  95  %  of a  week;  

– 50  Hz ±  1 5  %  ( i . e .  42 , 5  Hz to  57, 5  Hz)  during  1 00  %  of the  time.  

Evaluation  accord ing  to  I EC  TS  62749:  

•  The  frequency shal l  be  main tained  wi th in  a  g i ven  deviation  from  the  speci fi ed  va lue,  50  Hz 
or 60  Hz.  

– e. g .  J apan  ±  0 , 2  Hz  

Table  1 0  g i ves  an  evaluation  of power frequency accord ing  to  EN  501 60.  

Table  1 0  – Evaluation  of power frequency data  accord ing  to  EN  501 60  

Uni t  Component  Cutoff value  

(Devi ation  of 50  Hz)  

Value  

min  

Value  

max 

Values  out of 
bounds  

% 99, 50  ±  1  %  -0, 1 32  %  0 , 1 32  %  -  

Hz   49, 50  Hz to  50, 50  Hz  49, 93  Hz  50, 07  Hz  -  

%  1 00  -6  %  to  +4  %  -0, 252  %  0, 1 97  %  -  

Hz   47, 00  Hz to  52, 00  Hz  49, 93  Hz  50, 07  H z  -  

 

5.9.4  Magnitude of power supply vol tage  

Requ irements  from  IEC 61 000-4-30:  

•  data  s torage  I n terval :  

–  1 0  m in  

•  52  560  va lues/channel /year 

•  1  008  values/channel /week 

•  1 44  values/channel /day 

•  6  va lues/channel /hour 

– (2  h )  

•  4  380  values/channel /year 

•  84  values/channel /week 

•  1 2  values/channel /day 

F igure  9  g ives  an  example  of a  one  day,  1 0  m in  vol tage  r.m .s  record  i n  a  s i ng le  phase  LV 
system  (Ud in  =  230  V)  wi th  d ip  (90  %)  and  swel l  (1 1 0  %)  l im i ts .  
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Figure 9  – Example  of a  one  day 1 0  m in  vol tage  r.m .s  record  in  a  sing le  phase  LV sys-
tem  (Udin  =  230  V)  wi th  d ip  (90  %)  and  swel l  (1 1 0  %)  l imi ts  

Evaluation  accord ing  to  EN  501 60:  

1 )  LV (<  1  kV):  

•  during  each  period  of one  week 

– 95  %  of the  1 0  m in  mean  r.m . s,  va lues  of the  supply vol tage  shal l  be  wi th in  the  
range  of Un  ±  1 0  %  and  

– a l l  1 0  m ín  mean  r.m .s.  va lues  of the  suppl y vol tage  shal l  be  wi th in  the  range  of Un  
+1 0  %/ -1 5  %.  

2)  MV (1  kV to  36  kV)  

•  suppl y vol tage  variations  

– shou ld  not exceed  ±  1 0  %  of the  declared  vol tage  Uc measurement period  of at  
l east one  week 

– at l east 99  %  of the  1 0  m in  mean  r.m .s.  va lues  of the  suppl y vol tage  shal l  be  wi th in  
the  l im i ts  

– none  of the  1 0  m in  mean  r.m .s.  va lues  of the  supply vol tage  shal l  be  ou tside  the  
l im i ts  ±  1 5  %  of Uc  

3)  HV (36  kV to  1 50  kV)  

•  not defi ned  

Evaluation  accord ing  to  I EC  TS  62749  

1 )  LV 

•  d uri ng  each  period  of one  week,  the  1 0  m in  r.m .s.  va lues  of the  vol tage  at  the  suppl y 
term inals  (U ),  exclud ing  period  wi th  i n terruptions,  shou ld  comply wi th  the  fol lowing  
cond i ti ons:  

– vol tage  percenti le  Uρ  %  does  not exceed  Un  +  1 0  %  

– vol tage  percenti le  Uβ  %  i s  not  lower than  Un  – 1 0  %  

ρ having  a  value  in  the  range  (99,  1 00)  accord ing  to  national  cond i tions  

β  having  a  value  of 5  or i n  the  range  of (0 ,  1 )  accord ing  to  national  cond i ti ons  

–  and  vol tage  percenti l e  U (1 00-ρ)  %  not  be ing  lower than  Un  – 1 5  %  
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2)  MV (1  kV to  35  kV)  

•  during  each  period  of one  week,  the  1 0  m in  r.m .s.  va lues  of the  vol tage  at  the  suppl y 
term inals  (U ),  exclud ing  the  periods  of i n terruption ,  shou ld  comply wi th  the  fol lowing  
cond i ti ons:  

– vol tage  percen ti le  U99  %  does  not exceed  Uc +  1 0  %;  

– vol tage  percenti le  U 1  %  i s  not  l ower than  Uc – 1 0  %,  

– vol tage  percenti le  U0  %  not be ing  l ower than  Un  – 1 5;  

3)  HV (35  kV to  230  kV)  

•  during  each  period  of one  1  week,  the  1 0  m in  r.m .s.  values  of the  vol tage  at the  suppl y 
term inals  (U ),  exclud ing  the  periods  of i n terruption ,  shou ld  comply wi th  the  fo l lowing  
cond i ti ons:  

– vol tage  percen ti le  U99  %  does  not exceed  Uc +  1 0  %;  

– vol tage  percenti le  U 1  %  i s  not  l ower than  Uc – 1 0  %;  

Table  1 1  shows  the  evaluation  of a  vol tage  magn i tude  record  (s ing le  phase,  LV:  230  V).  

Table  1 1  – Evaluation  of a  vol tage magni tude record  (sing le  phase,  LV:  230  V)  

 

 

5.9.5  Supply vol tage  unbalance  

Requ irements  from  I EC 61 000-4-30:  measurement:  

•  C l ass  A:  u2,  u0  

– data  storage  I n terval :  1 0  m in  

•  1 051 20  va lues/year 

•  201 6  va lues/week 

•  288  values/day 

•  1 2  values/hour 

– data  storage  I n terval :  2  h  

•  8760  va lues/year 

•  1 68  values/week 

•  24  values/day 

Vol tage  imbalance  ratios  are  percent  values  to  be  calcu lated  as  fol l ows:  
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Evaluation  accord ing  to  EN  501 60  or I EC TS  62749  

LV,  MV (1  kV …  36  kV),  (HV in  I EC  TS  62749)  

•  During  each  period  of one  week,  95  %  of the  1 0  m in  mean  r.m .s.  va lues  of the  negative  
phase  sequence componen t (fundamental )  of the  supply vol tage  shal l  be  wi th in  the  range  
0  %  to  2  %  of the  posi ti ve  phase  sequence  component (fundamenta l )  

•  HV in  EN  501 60  (36  kV to  1 50  kV):  not defined  

5.9.6  Vol tage  Harmonics  

Requ irements  from  IEC 61 000-4-30:  

•  Data  storage  i n terval :  

–  1 0  m in  (harmon ic  subgroup  1  to  50)  

•  2  628  000  va lues/channel /year 

•  50  400  values/channel /week 

•  7  200  values/channel /day 

•  300  values/channel /hour 

– 2  h  (harmon ic subgroup  1  to  50)  

•  21 9  000  va lues/channel /year 

•  4  200  va lues/channel /week 

•  600  va lues/channel /day 

•  1 0/1 2-cycle  gapless  harmon ic sub-group measurement,  denoted  Gsg , n  

F igure  1 0  shows the  harmon ic subgroup calcu lation  method  accord ing  to  I EC  61 000-4-
7/I EC  61 000-4-30.  

 

Figure 1 0  – Harmon ic  subgroup  calcu lation  method  accord ing   
to  IEC  61 000-4-7/IEC  61 000-4-30  

Figure  1 1  g ives  an  example  of a  1 0  m in  3 rd  harmon ic record  (s i ng le  phase,  LV 230  V) ,  5  
weeks.  

IEC  

Harmon ic 
order  

h  h  +  1  h  +  2  

h  +  2  h  +  4  

h  +  3  h  +  4  h  +  5  h  +  6  

DFT ou tpu t  
Yc  

Harmon ic 
subgroup  

I n terharmon ic cen tred  
subgroup  
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NOTE  Y-axis :  0 , 4  V to  2 , 3  V (0, 1 74  %  to  1  %  of Ud in ) .  

Figure 1 1  – Example  of 1 0  m in  3
rd
 harmon ic  record   

(sing le  phase,  LV 230  V) ,  5  weeks  

Evaluation  accord ing  to  EN  501 60:  

1 )  (LV (<  1  kV),  MV (1  kV to  36  kV)  

•  during  each  period  of one  week,  95  %  of the  1 0  m in  mean  r.m . s.  va lues  of each  i nd i -
vidual  harmon ic vol tage  shal l  be  l ess  than  or equal  to  the  g i ven  values,  

•  the  total  harmon ic  d is tortion  (THD)  of the  suppl y vol tage  shou ld  be  l ess  than  or equal  
to  8  % .  

Table  1 2  shows  the  l im i ts  for harmon ics  i n  LV/MV networks.  

Table  1 2  – Limi ts  for harmonics  in  LV/MV networks  

Odd  harmonics  
Even  harmonics  

Not mu l ti pl es  of 3  Mu l ti p l es  of 3  

Order 
h  

Relati ve  
vol tage  (Un )  

Order 
h  

Relati ve  
vol tage  (Un )  

Order 
h  

Relati ve  
vol tage  (Un )  

5  6 , 0  %  3  5, 0  %  2  2 , 0  %  

7  5, 0  %  9  1 , 5  %  4  1 , 0  %  

1 1  3 , 5  %  1 5  0 , 5  %  6  to  24  0 , 5  %  

1 3  3 , 0  %  21  0 , 5  %    

1 7  2 , 0  %      

1 9  1 , 5  %      

23  1 , 5  %      

25  1 , 5  %      

NOTE  No  val ues  are  g i ven  for harmon ics  of order h i gher than  25,  as  they are  usual l y smal l ,  bu t  l argel y unpre-
d ictable  due  to  resonance  effects .  

 

2)  HV (36  kV to  1 50  kV)  

Table  1 3  shows  the  l im i ts  for harmon ics  i n  HV networks.  
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Table  1 3  – Limi ts  for harmonics  in  HV networks  

Odd  harmonics  Even  harmonics  

Not mu l ti p l es  of 3  Mu l ti p l es  of 3  

Order  
h  

Relati ve  

vol tage  

Order  
h  

Relati ve  vo l tage  Order  
h  

Relati ve  

vol tage  

5  4  %  3a)  3  %  2  1 , 9  %  

7  3  %  9  1 , 3  %  4  1  %  

1 1  2  %  1 5  0 , 5  %  6  to  24  0 , 5  %  

1 3  1 , 8  %  21  0 , 5  %    

1 7  1 , 5  %      

1 9  1 , 3  %      

23  1  %      

25  0 , 9  %      

NOTE  No  val ues  are  g i ven  for harmon ics  of order h i gher than  25,  as  they are  usual l y smal l ,  bu t  l argel y unpre-
d ictable  due  to  resonance  effects.  

a)  Depend ing  on  the  network desi gn  the  val ue  for the  th i rd  harmon ic order can  be  substantial l y  l ower.  

 

Evaluation  accord ing  to  I EC  TS  62749:  

3)  LV 

•  d uri ng  each  period  of one  week,  the  vol tage  percen ti le  Uh95  %  of the  1 0  m inu te  r.m .s.  
va lues  of each  i nd ividual  harmon ic vol tage  shou ld  be  less  than  or equal  to  the  g i ven  
values.  

•  the  total  harmon ic  d is tortion  (THD)  of the  suppl y vol tage  shou ld  be  l ess  than  or equal  
to  8  % .  

Table  1 4  shows the  LV/MV network l im i ts  for harmon ics/i n terharmon ics  accord ing  to  
I EC TS  62749.  

Table  1 4  – LV/MV network l im i ts  for harmon ics/interharmonics   
accord ing  to  IEC  TS  62749  
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NOTE  Depend ing  on  the  type  of neu tral  g round i ng  systems  and  transformer connections  i n  some  coun tries,  more  
tri p l e  harmon ics  wi l l  fl ow i n  neu tral  conductors  and  may cause  h i gher harmon ic  vol tages.  I n  these  cases,  the  h i gh-
est  val ue  i n  brackets  wi l l  better characteri ze  the  system  harmon ic  vol tages.  

4)  MV (1  kV to  35  kV)  

•  during  each  period  of one  week,  the  vol tage  percen ti le  Uh95  %  of the  1 0  m in  r.m .s.  va l -
ues  of each  ind ividual  harmon ic vol tage  shou ld  be  l ess  than  or equal  to  the  g i ven  val -
ues  in  Table  1 4.  The  tota l  harmon ic d istortion  (THD)  of the  supply vol tage  shou ld  be  
l ess  than  or equal  to  6, 5  % .  

5)  HV 

•  d uri ng  each  period  of one  week,  the  vol tage  percenti le  Uh95  %  of the  1 0  m in  r.m .s.  va l -
ues  of each  ind ividual  harmon ic vol tage  shou ld  be  l ess  than  or equal  to  the  g i ven  va l -
ues.  

•  The  tota l  harmon ic d istortion  (THD)  of the  suppl y vol tage  shal l  be  l im i ted  under a  value  
wi th in  3  %  to  5  %  ( i nclud ing  harmon ics  for orders  up  to  50).  

Table  1 5  shows  HV network l im i ts  for harmon ics/i n terharmon ics  accord ing  to  I EC TS  62749.  

Table  1 5  – HV network l imi ts  for harmonics/interharmon ics  according  to  IEC  TS  62749  

Odd  harmonics  Even  harmonics  

Not mu l tiples  of 3  Mu l tiples  of 3  

Order  Order  Order  

h  Uh  h  Uh  h  Uh  

5  2 , 0  %  to  5 , 0  %  3  2 , 0  %  to  3 , 0  %  2  1 , 5  %  to  1 , 9  %  

7  2 , 0  %  to  4 , 0  %  9  1 , 0  %  to  2 , 0  %  4  0 , 8  %  to  1 , 0  %  

1 1  1 , 5  %  to  3 , 0  %  1 5   6  to  1 2  0 , 5  %  

1 3  1 , 5  %  to  2 , 5  %      

 

NOTE  Lim i ts  for i nd i vi dual  harmon ic  vol tage  h i gher than  1 3  are  under consideration  due  to  l im i ted  accuracy of 
vol tage  transformers  curren tl y i n  use  on  HV systems.  

5.9.7  In terharmonics  

Requ irements  from  IEC 61 000-4-30:  

•  Data  storage  I n terval :  

–  1 0  m in  ( in terharmon ic centred  subgroup  1  to  50)  

•  2  628  000  values/channel /year 

•  50  400  va lues/channel /week 

•  7  200  values/channel /day 

•  300  values/channel /hour 

– 2  h  ( i n terharmon ic cen tred  subgroup  1  to  50)  

•  21 9  000  values/channel /year 

•  4  200  va lues/channel /week 

•  600  values/channel /day 

•  1 0 /1 2-cycle  gapless  i n terharmon ic  cen tred  subgroup  measurements ,  denoted  C i sg , n  

F i gu re  1 2  shows  the  i n terharmon ic cen tred  subgroup ca lcu lation  method  accord ing  to   
I EC 61 000-4-7  and  I EC  61 000-4-30.  
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Figure 1 2  – In terharmonic  centred  subgroup calcu lation   
method  according  to  IEC  61 000-4-7  and  IEC  61 000-4-30  

Evaluation  accord ing  to  EN  501 60  (LV (<  1  kV),  MV (1  kV to  36  kV),  HV (36  kV to  1 50  kV) :  

•  Levels  are  under consideration ,  pend ing  more  experience  

Evaluation  accord ing  to  I EC TS  62749  (LV (<  1  kV),  MV (1  kV to  36  kV) ,  HV (36  kV to  
1 50  kV):  

•  Same l evels  as  for harmon ics  

5.9.8  Mains  s ignal l ing  vol tages  

Requ irements  from  IEC  61 000-4-30  (for mains  s ignal l i ng  frequencies  below 3  kHz) :  

•  Raw data:  1 0/1 2-cycle  (harmon ic/i n terharmon ic/frequency b in )  

•  Optional  MSV records  up  to  1 20  s  ( th reshold  tri gger)  600  values/channel /record  

•  1 50/1 80-cylce  for EN  501 60  evaluation :  

– 2  coun ters  for dai l y MSV evaluation :  

– Counter C1 :  r.m .s.  va lue  i s  l ess  than  or equal  vol tage  l evel  g i ven  i n  F igure  1 3  

– Counter C2:  r.m . s.  va lue  i s  h i gher than  vol tage  l evel  g i ven  i n  F igure  1 3  

Requ irements  from  EN  501 60:  For 99  %  of a  day the  3  s  mean  value  of s i gnal  vol tages  shal l  
be  l ess  than  or equal  to  the  values  g i ven  i n  F igure  1 3.  I t  i s  fu l fi l l ed ,  i f the  ratio  C2/C1 *1 00  %  
for one  day i s  h i gher than  99  % .  
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h  h  +  1  h  +  2  
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Figure 1 3  – Vol tage l evels  of signal  frequencies  in  percent of nominal  vol tage  Un   

used  in  publ ic LV and  MV networks  from  EN  501 60  standard  

5.9.9  F l icker 

Requ irements  from  I EC 61 000-4-30:  

•  data  storage  I n terval :  

–  1 0  m in  Pst  

•  52  560  values/channel /year 

•  1  008  va lues/channel /week 

•  1 44  values/channel /day 

•  6  va lues/channel /hour 

– 2  h  P l t  

•  4  380  values/channel /year 

•  84  values/channel /week 

•  1 2  values/channel /day 

F igure  1 4  g i ves  an  example  of a  one  month  long  term  Fl icker record  (s ing le  phase,  230  V) .  
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Figure 1 4 – Example  of a  one  month  long  term  Fl icker record  (s ing le  phase,  230  V)  

Requ irements  from  EN  501 60  (LV (<  1  kV) ,  MV (1  kV to  36  kV),  HV (36  kV to  1 50  kV) :  

•  During  each  period  of one  week the  long  term  fl icker severi ty P l t  caused  by vol tage  fluctu-
ation  shou ld  be  less  than  or equal  to  1  for 95  %  of the  time  

Requ i rements  from  IEC TS  62749  are  shown  i n  Tables  1 6  and  1 7:  

Table  1 6  – F l icker severi ty Pl t  recommended  values  

 

Table  1 7  – Evaluation  of a  Fl icker record  (single  phase,  nominal  vol tage 230  V)  

 

 

5.9. 1 0  Conducted  emission  in  the  2  kHz to  9  kHz range  

Speci fication  of experimental  method  described  i n  i n formative  annex B  of I EC 61 000-4-7.  
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Data  storage  I n terval :  

•  1 0  m in  (200  Hz harmon ic b in  1  to  35)  

– 1  799  280  values/channel /year 

– 35  280  va lues/channel /week 

– 5  040  va lues/channel /day 

– 21 0  values/channel /hour 

Figure  1 5  shows  the  grouping  of 5  Hz frequencies  to  200  Hz frequency bands  Y.  

 

Figure 1 5 – Grouping  of 5  Hz  frequencies  to  200  Hz frequency bands  Y 

Table  1 8  g ives  the  requ irements  from  I EC  61 000-4-7: 2009.  

Table  1 8  – Requ irements  from  IEC  61 000-4-7: 2009  

Bin  No.  center 
frequency f 

[kHz]  

ou tput Y  
(rms)  

   

1  2 , 1  

    2  2 , 3  

    3  2 , 5  

    4  2 , 7  

    5  2 , 9  

    6  3 , 1  

    7  3 , 3  

  

200  Hz bi ns  

 8  3 , 5  

    9  3 , 7  

    1 0  3 , 9  

  

35  val ues  per phase  

1 1  4 , 1  

  

1 75  
val ues  per sec-
ond  and  phase  

:  :  :  

   35  8 , 9  

     

I n formation  about em ission  magn i tudes  i n  the  2  kHz to  9  kHz band  can  be  found  i n  
I EC 61 000-2-4: 2002,  C.3,  where,  for example,  on  systems  wi th  U d i n  =  230  V,  “few troubles  
were  reported  on  networks  having”  em iss ions  i n  the  range  0 , 46  V to  3 , 45  V.  For the  same  
2  kHz to  9  kHz band ,  I EC 61 000-2-2: 2002,  B. 2. 3 ,  suggests  a  reference l evel  for any 200  Hz 
bandwid th  of 0 , 69  V.  
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5.9. 1 1  Conducted  emissions  in  the  9  kHz to  1 50  kHz range  

Speci fication  of experimental  method  described  i n  C. 3  of IEC 61 000-4-30:201 5:  For 9  kHz to  
1 50  kHz,  at each  1 0/1 2  cycle  i n terval ,  32  sets  of these  71  b i ns  are  avai l ab le .  At each  1 0/1 2-
cycle  i n terval ,  the  m in imum,  average,  and  maximum  va lue  of the  32  r.m . s.  magn i tudes  of each  
of these  71  b ins  cou ld  be  reported .  I n  add i ti on ,  at  each  1 0/1 2-cycle  i n terval ,  a  s i ng le  r.m . s.  
maximum  va lue  of a l l  71  b ins  across  a l l  channels  cou ld  be  reported .  

Requ i rements  from  I EC  61 000-4-30: 201 5:  

•  Data  storage  i n terval :  

– 1 0  m in  (2  kHz harmon ic  b in  1 … 71 )  

•  21 5  880  va lues/channel /week 

•  30  840  values/channel /day 

•  1  285  va lues/channel /hour 

Table  1 9  g i ves  the  requ i rements  from  I EC  61 000-4-30: 201 5.  

Table  1 9  – Requ irements  from  IEC  61 000-4-30: 201 5  

Bin  No.  f1 [kHz]  f2 [kHz]  m in  avg  max 

 

max (over al l  71  bins)  

 1  8  1 0  

      2  1 0  1 2  

      3  1 2  1 4  

    

m i n ,  avg ,  max:  

 4  1 4  1 6  

    

ca l cu lated  over x 51 2  pt.  FFT for 1 0/1 2  cycle  

5  1 6  1 8  

      6  1 8  20  

    

x  =  32  (31  or 37  or 41 )  

 7  20  22  

    

2  kHz b i ns  

 8  22  24  

      9  24  26  

      1 0  26  28  

    

21 4  val ues  per phase  

1 1  28  30  

    

1 066  val ues  per second  and  phase  

1 2  30  32  

      1 3  32  34  

      :  :  :  

      71  1 48  1 50  

       

5.9. 1 2  Magnitude of current  

Requ irements  from  IEC 61 000-4-30: 201 5:  

•  data  s torage  in terval :  

–  1 0  m in  

•  52  560  va lues/channel /year 

•  1  008  values/channel /week 

•  1 44  values/channel /day 

•  6  va lues/channel /hour 

– (2  h )  

•  4  380  values/channel /year 

•  84  values/channel /week 

•  1 2  values/channel /day 



I EC TR 61 850-90-1 7: 201 7  © I EC  201 7  – 37  –  

 

5.9. 1 3  Current  unbalance  

Requ irements  from  IEC 61 000-4-30: 201 5:  measurement:  

•  C l ass  A:  u2,  u0  

– data  s torage  in terval :  1 0  m in  

•  1 05  1 20  values/year 

•  2  01 6  values/week 

•  288  values/day 

•  1 2  values/hour 

– (data  s torage  I n terval :  2  h )  

•  8  760  va lues/year 

•  1 68  values/week 

•  24  values/day 

5.9. 1 4  Current  harmon ics  

Requ irements  from  IEC  61 000-4-30: 201 5:  

•  Data  storage  i n terval :  

– 1 0  m in  (harmon ic  subgroup  1  to  50)  

•  2  628  000  values/channel /year 

•  50  400  va lues/channel /week 

•  7  200  values/channel /day 

•  300  va lues/channel /hour 

– (2  h  (harmon ic subgroup 1  to  50))  

•  21 9  000  va lues/channel /year 

•  4  200  va lues/channel /week 

•  600  values/channel /day 

5.9. 1 5  Current  i n terharmonics  

Requ irements  from  IEC  61 000-4-30: 201 5:  

•  Data  storage  i n terval :  

– 1 0  m in  (harmon ic  subgroup  1  to  50)  

•  2  628  000  va lues/channel /year 

•  50  400  values/channel /week 

•  7  200  va lues/channel /day 

•  300  values/channel /hour 

– (2  h  (harmon ic subgroup  1  to  50))  

•  21 9  000  va lues/channel /year 

•  4  200  values/channel /week 

•  600  va lues/channel /day 

5.9. 1 6  Current  record ing  

Requ irements  from  I EC 61 000-4-30: 201 5:  



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

 

Whenever an  rms  vol tage  channel  i s  recorded ,  the  correspond ing  rms  current channel  shal l  
a lso  be  recorded  at an  equ ivalent aggregation  l evel .  Th is  appl ies  both  to  tri ggered  vol tage  
even ts,  such  as  d ips  and  swel ls  and  RVC,  and  to  con tinu ing  aggregation ,  such  as  1 0-m in  and  
2-h r.  

5.1 0  PQ events  

5. 1 0. 1  General  

Table  20  g i ves  a  PQ  event overview.  

Table  20  – PQ event overview 

Function  Triggered  events  F lagg ing  

Suppl y vol tage  d i ps  and   i n terrup-
ti ons  

Residual  vol tage  U  r.m . s.  (1 /2)  or 
depth  and  time   s tamps  (durati on)  

N .A.  

(sou rce  of fl agg ing)  

Suppl y vol tage  swel l s  maximum  swel l  magn i tude  and  time   
s tamps  (duration)  

N .A.  

(sou rce  of fl agg ing)  

Vol tage  transients  
a  

– 

Rapi d  vol tage  changes  New topic from  I EC 61 000-4-
30: 201 5  and  I EC TS  62749  

– 

a  Measurement of transi ent  vol tages  can  be  usefu l  bu t  i s  not  mandatory.  

 

5. 1 0.2  Supply vol tage  d ips  and   i n terruptions  

NOTE  1  Power q ual i ty mon i tori ng  for vol tage  i n terruptions,  d i ps  and  swel l s  mon i tor vol tage  s i gnal s  i n  a  s im i l ar 
way to  over-vol tage  or u nder-vol tage  protection  functions,  however they use  d i fferent  i n ternal  a l gori thms  wi th  d i f-
feren t types  of setti ngs.  

NOTE  2  Power q ual i ty mon i tori ng  for vol tage  i n terruptions,  d i ps  and  swel l s  mon i tor vol tage  s i gnal s  i n  a  s im i l ar 
way to  over-vol tage  or u nder-vol tage  protection  functions,  however they use  d i fferen t i n ternal  a l gori thms  wi th  d i f-
feren t types  of setti ngs.  Base  a l gori thm  for PQ event  detection  i s  r.m . s .  vol tage  refreshed  each  hal f-cycle  (Urms(½)  
val ue  of the  r.m . s.  vol tage  measured  over 1  cycle,  commencing  at  a  fundamental  zero  cross ing ,  and  refreshed  
each  hal f-cycl e  (for cl ass  A devices).  

Figure  1 6  expla ins  power qual i ty vol tage  variations.  

t

1 00 % (Udin  or Uc)

Start StartEnd End

Permissible 
range

DipStrVal  (90 %)

SwlStrVal  (1 1 0%)

Hysteresis range

SwlStrVal  - HysVolVal

DipStrVal  +  HysVolVal

VVaTm
(swell)

VVaTm
(dip)

Vva  (swel l )

Vva  (d ip)

 
IEC 

Figure 1 6  – Vol tage events  wi th  hysteresis  explanation  

NOTE  3  Hysteresis  i s  used  for d i ps,  swel l s  and  i n terruptions.  Typical l y,  the  hysteres is  i s  equal  to  2  %  of Ud in .  

Magn i tude-duration  table  accord ing  to  EN  501 60:  
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•  Vol tage  D ips  (see  Table  21 :  5  thresholds  wi th  each  5  timers)  

•  Vol tage  Swel ls  (see  Table  21 :  2  thresholds  wi th  each  3  timers)  

Magn i tude-duration  table  acc.  I EC  TS  62749:  

•  D ips ,  swel ls,  i n terruptions  (see  Table  22 :  8  thresholds  wi th  each  5  timers)  

5. 1 0.3  Evaluation  of vol tage  events:  Magnitude-duration  table(s)  

Table  21  shows  the  vol tage  d ip/i n terruption  and  swel l  cl assi fication  accord ing  to  EN  501 60.  

Table  21  – Vol tage  d ip/in terruption  and  swel l  classi fication  accord ing  to  EN  501 60  

Residual  Vol tage U  
[% ]  

Duration  t  [ms]  

 20  ≤  t  ≤  200  200  <  t  ≤  500  500  <  t  ≤  1  000  1  000  <  t  ≤  5  000  5  000  <  t  ≤  60  000  

90  >  u  >  =  80  CELL A1  CELL  A2  CELL A3  CELL A4  CELL A5  

80  >  u  >  =  70  CELL B1  CELL  B2  CELL B3  CELL B4  CELL  B5  

70  >  u  >  =  40  CELL C1  CELL  C2  CELL C3  CELL C4  CELL C5  

40  >  u  >  =  5  CELL D1  CELL  D2  CELL D3  CELL D4  CELL D5  

5  >  u  CELL  X1  CELL  X2  CELL X3  CELL X4  CELL X5  

Swel l  vol tage  U  [%]  Duration  t  [ms]  

 20  ≤  t  ≤  500  500  <  t  ≤   5  000  5  000  <  t  ≤  60  000  

U  >  =  1 20  CELL S1  CELL  S2  CELL  S3  

1 20  >  u  >  =  1 1 0  CELL T1  CELL T2  CELL T3  

 

Table  22  shows  the  vol tage  event  class i fication  accord ing  to  I EC TS  62749.  

Table  22  – Vol tage  event classification  accord ing  to  IEC  TS  62749  

Residual  vol tage U  
[% ]  

Duration  t   
[ms]  

 
20  ≤  t  ≤  200  200  <  t  ≤  500  500  <  t  ≤  1  000  1  000  <  t  ≤  5  000  5  000  <  t  ≤  60  000  

u  ≥  1 20  
     

1 20  >  u  ≥  1 1 0  
     

90  >  u  ≥  80  
     

80  >  u  ≥  70  
     

70  >  u  ≥  40  
 

1  
   

40  >  u  ≥  1 0  
     

1 0  >  u  
     

Vol tage  i n terruption  
     

 

Example:  the  event shown  i n  Table  23  wou ld  be  added  to  the  b lue  marked  fie l d  i n  Table  22 .  
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Table  23  – Example of single event assessment according  to  IEC  TS  62749  

Event attribution  Detai ls  

Locati on  B l nW5 230  V 

Time  s tamp 201 3-07-1 8  1 7 : 23: 1 5, 39  

Capturi ng  Th reshold  90  %  

Residual  Vol tage  55, 3  %  

Time  durati on  247  ms  

RMS  Variati on  Shape  See  F igure  1 7  

Poin t  on  Wave  See  F igure  1 8  

 

 
IEC 

Figure 1 7  – Example  of a  vol tage  event:  vol tage  d ip  wi th  l im its   
(d ip,  swel l ,  in terruption ) ,  hysteresis  =  2  %  of Ud in  and  add i tional   

record  of vol tage variations  (1 /2  cycle  r.m.s.  values)  

 
IEC 

Figure 1 8  – Vol tage d ip  event wi th  add i tional  fau l t  record  
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5.1 0.4  Flagging  

During  a  d ip,  swel l ,  or i n terruption ,  the  measurement al gori thm  for other parameters  (for ex-
ample,  frequency measurement)  m ight produce  an  unre l iab le  va lue.  The  fl agg ing  concept 
therefore  avoids  coun ting  a  s ing le  event more  than  once  i n  d i fferent  parameters .  

F lagg ing  is  on l y triggered  by d ips,  swel ls ,  and  i n terruptions.  The  detection  of d ips  and  swel ls  
i s  dependen t on  the  threshold  selected  by the  user,  and  th is  se lection  wi l l  i n fluence  wh ich  
data  are  fl agged .  

The  flagg ing  concept i s  appl icable  for cl ass  A and  class  S  during  measurement of power fre-
quency,  vol tage  magn i tude,  fl i cker,  suppl y vol tage  unbalance,  vol tage  harmon ics ,  vol tage  
i n terharmon ics  and  mains  s i gnal ing .  

F lagg ing  of data  and  usage  of flagged  data  i n  power qual i ty reports  are  decided  by users.  The  
generation  of add i ti onal  flagg ing  i n formation  in  I ED  and  I EC  61 850  model l i ng  i s  not neces-
sary.  

Table  24  shows  fl agg ing  requ i rements  versus  use  cases  accord ing  to  F igure  1 .  

Table  24 – F lagg ing  requ irements  vs.  use cases  accord ing  to  Figure  1  

Request for power qual i ty 
measurements  

Flagg ing  of operational  measured  val ues  i s  not  necessary 

Retrieve  power qual i ty rec-
ords  

Flagg ing  can  be  deri ved  from  combination  of l ong  term  records  and  event  l i s t  
or can  be  added  i n  PQDIF  fi l e  

Sending  of power qual i ty 
even ts/l im i t violations  

Events  are  sou rce  of fl agg i ng ,  bu t  time  resolu ti on  of event  d etection  and  
measurement  agg regati on  are  d i fferent.  I t  i s  not  necessary to  add  qual i ty 
i n formation  to  operational  measured  va l ues,  even  i f they are  not  transm i tted  
cycl i cal l y,  on l y after val ue  change.  

 

Figure  1 9  shows  fl agged  data.  

indicates that an  aggregated value 

might be unreliable

Flagging:  triggered by dips,  swells,  

and interruptions

1 0 min  interval  n 1 0 min  interval  n+1 1 0 min  interval  n+21 0 min  
interval  n-1

 
IEC 

Figure 1 9  – F lagged  data:  supply vol tage  magn itude is  flagged  i f a  vol tage  d ip   
occurred  in  aggregation  in terval  
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5. 1 0.5  Rapid  vol tage changes  (RVC)  

A rapid  vol tage  change i s  defi ned  as  the  change  in  the  r.m .s.  va lue  of a  vol tage  s ignal  that 
moves  from  a  steady s tate  value  to  a  maximum  change  and  then  gradual l y varies  and  settl es  
at a  new l evel  determ ined  by Δ Vsteadystate .  I t  i s  characterized  by maximum  depth  Δ Vmax,  
duration  (T)  and  new steady state  va lue  (see  F igure  20) .  I n  order for the  even t to  be  class i fi ed  
as  an  RVC,  Δ Vmax  shou ld  be  l ess  than  ± 1 0%  of Vn  d eclared .  Vol tage  changes  wi th  l arger 
depth  are  general l y class i fi ed  as  vol tage  d ips.  

The  RVC hysteres is  i s  set by the  user accord ing  to  the  appl ication ,  and  shal l  be  less  than  the  
RVC threshold .  

NOTE  Hysteres is  i n  the  range  of 50  %  of the  RVC th reshold  m ight  be  considered .  

I t  i s  usefu l  to  coun t the  number of RVC events  per hour,  or per day,  or both .  

F i gure  20  shows  RVC characterization .  

 

Figure 20  – RVC  characterization  

Requ irements  from  I EC  TS  62749:  Rapid  vol tage  change  ind icati ve  values  are  in  the  range  of 
3  %  to  5  %  of Udin  (UC)  for LV,  MV and  HV.  

6 IEC 61 850  information  models  for power qual i ty profi les  

6. 1  Power qual i ty model l ing  name conventions  

The fol lowing  name conven tions  are  used  for PQ LNs.  LN  prefix and  numbering  are  related  to  
the  aggregation  methods  of I EC  61 000-4-30:  

•  PQy0xxxx for 1 0/1 2  cycles  r.m .s.  va lues  accord ing  to  I EC  61 000-4-30  (see  Notes  1  and  2)  

•  PQy1 xxxx for 1 50/1 80  cycles  aggregated  va lues  accord ing  to  I EC 61 000-4-30  

•  PQy2xxxx for 1 0  m in  aggregated  va lues  accord ing  to  I EC  61 000-4-30  

•  PQy3xxxx for 2  h  aggregated  va lues  accord ing  to  I EC 61 000-4-30  

•  PQy4xxxx for 1 0  s  va lues  accord ing  to  I EC 61 000-4-30  (frequency)  

NOTE  1  PQy prefi x for LN :  

– PQA i s  used  for cl ass  A I EDs;  

– PQS  i s  used  for cl ass  S  I EDs.  

NOTE  2  PQy0xxxx 

– the  1 0/1 2  cycles  val ues  are  avai l able  i n  the  fu l l  database,  that  wi l l  be  down loaded ;  

– however,  the  user may need  to  get  a  1 0/1 2  cycl es  val ues  from  time  to  t ime.  

Add i ti onal  in formation  i nd icates  the  calcu lation  methods,  modes  and  in tervals.  

IEC  

∆
V
m
a
x

 

Vn  declared  

∆Vsteadystate  ∆Vsteadystate  

Vn  d eclared  

T 
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Table  25  g ives  calcu lation  methods  for power qual i ty values  accord ing  to  I EC 61 000-4-30.  

Table  25  – Calcu lation  methods  for power qual i ty values  accord ing  to  IEC  61 000-4-30  

 

ClcMth  ClcMod  ClcIntvTyp  ClcIntvPer ClcSrc  comment 

PQy0xxxx TRUE_RMS 3  PERIOD  CYCLE  1 0  or 1 2  -  1 0/1 2  cycles  

PQy1 xxxx4  AVG  PERIOD  CYCLE  1 50  or 1 80  PQy0xxxx 1 50/1 80  cycles  

PQy2xxxx AVG 5  PERIOD  MS  1 0*60*1 000  

(600  000)  

PQy0xxxx or 

PQy1 xxxx 

1 0  m in  

PQy3xxxx AVG  PERIOD  MS  2*3600*1 000  

(7  800  000)  

PQy2xxxx 2  h  

PQy4xxxx FREQUENCY PERIOD  MS  1 0  000  -  1 0  s  

 

NOTE  3  ClcMth :  

– TRUE_RMS  for vol tage  magn i tude  

– RMS  for harmon ics/i n terharmon ics  and  u nba lance  (u0,  u2 )  

NOTE  4  푃푃푃1푥푥푥푥  =  � (PQy0xxxx(n)/15)
15

푛=1
 

NOTE  5  F l i cker l evel  for F l i cker Pst.  

Many countries  have  national  requ i rements  that partia l l y replace  those  in  EN  501 60.  For ex-
ample  1  m in  values  for vol tage  i n  Norway or 1 0-m in  g l i d ing  PLT-value  i n  Netherlands.  

For mod i fied  PQ  values  the  manufacturer shal l  speci fy the  cycle(s)  (a) ,  average  values  (b  to  
e)  and /or ClcSrc.  

Table  26  shows  calcu lation  methods  for mod i fied  power qual i ty values.  

Table  26  – Calcu lation  methods  for modified  power qual i ty values  

 

ClcMth  ClcMod  ClcIntvTyp  ClcIntvPer ClcSrc  comment  

PQyaxxxx TRUE_RMS PERIOD  CYCLE  a  -  a  cycle(s )  

PQybxxxx AVG  PERIOD  CYCLE  b*ClcI n tvPer(
PQyaxxxx)  

SBM  b  cycle(s )  

PQycxxxx AVG  PERIOD  MS  c*60*1 000  SBM  c m in (s)  

PQydxxxx AVG  PERIOD  MS  d *3600*1 000  SBM  d  h (s)  

PQyexxxx AVG  PERIOD  MS  e  -  e  s(s)  

SBM  =  Speci fi ed  by manufactu rer  

 

6.2  Model l ing  of a  Class  A power qual i ty i nstrument 

6.2. 1  Use case  1 :  Request for power qual i ty measurements  

Figure  21  shows state  of the  art model ing  for use  case  “Request for power qual i ty measure-
ments” .  
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PQA0MSQI

1 0/1 2 cycle Symmetrical  Components U2,  U0,  I2,  I0
according to IEC 61 000-4-30

PQA0MHAI

1 0/1 2 cycle harmonics and interharmonics
according  to IEC 61 000-4-30

PQA0MMXU

1 0/1 2 cycle voltage and current magnitude 
according to IEC 61 000-4-30

PQA4MMXU

1 0 s frequency according  to IEC 61 000-4-30

PQA1MMXU

1 50/1 80 cycle voltage and  current magnitude
according to IEC 61 000-4-30

PQA2MMXU

1 0 minute voltage and  current magnitude
according to IEC 61 000-4-30

PQA3MMXU

2 hour voltage and  current magnitude
according to IEC 61 000-4-30

PQA1MSQI

1 50/1 80 cycle Symmetrical  Components U2,  U0,  I2,  I0
according to IEC 61 000-4-30

PQA2MSQI

1 0 minute Symmetrical  Components U2,  U0,  I2,  I0
according to IEC 61 000-4-30

PQA3MSQI

2 hour Symmetrical  Components U2,  U0,  I2,  I0
according to IEC 61 000-4-30

PQA2MFLK

1 0 minute Pst according to IEC 61 000-4-30

PQA3MFLK

2 hour Plt according to IEC 61 000-4-30

PQA1MHAI

1 50/1 80 cycle harmonics and  interharmonics
according  to IEC 61 000-4-30

PQA2MHAI

1 0 minute harmonics and interharmonics
according  to IEC 61 000-4-30

PQA3MHAI

2 hour voltage magnitude harmonics and  interharmonics
according  to IEC 61 000-4-30

Frequency

Voltage and current 

unbalance

Magnitude of the supply 

voltage,  currents

Flicker

Voltage/current

Harmonics/Interharmonics

THD
Mains signall ing voltage

IED

PQI-A

TCTR

TVTR

Voltage transformer(s)

Current transformer(s)

according  to IEC 61 000-4-30 Ed.  3

PQA0MHFE

1 0/1 2 cycle harmon ics  i n  the  frequency range  
from  2  kHz to  1 50  kHz 

PQA1MHFE

1 50/1 80 cycle harmon i cs  i n  the  frequency range  
from  2  kHz  to  1 50  kHz 

PQA2MHFE

1 0 minute harmon ics  i n  the  frequency range  
from  2  kHz to  1 50  kHz 

Voltage harmonics  in  the  

frequency range  

from  2  kHz to  1 50  kHz

(optional)

Direct voltage measurement 

in  LV systems

 
IEC 

Figure  21  – State  of the  art data model ing  for use  case “Request for power qual i ty 
measurements”  (new in  IEC  61 000-4-30: 201 5)  

6. 2.2  Use case  2:  Sending  of power qual i ty events/l imit violations  

Figure  22  shows  state  of the  art model ing  for use  case  "PQ a larm ing" .  
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PQ events

PQA_QVVR

Dips,  Swells and Interruptions
according  to IEC 61 000-4-30

Supply Voltage variations 

Dips,  swells,  interruptions

IED

PQI-A

Rapid voltage changes
PQA_QRVC

RVC start time,  duration,  ΔUmax,  ΔUss
according  to IEC 61 000-4-30

PQA_QFVR

Frequency variation
according to IEC 61 000-4-30 Frequency variations

PQA_QVUB/PQA_QIUB

Voltage/current unbalance
according to IEC 61 000-4-30

Voltage/current unbalance 

l imit violation

PQA_QFLK

Flicker
according to IEC 61 000-4-1 5 Flicker l imit violation

PQA_QHAI/PQA_QHAN

Harmonics/Interharmonics/Mains signall ing  voltage
according to IEC 61 000-4-7

Harmonics/Interharmonics l imit violation

(voltages and currents)

MSV limit violation 

TCTR

TVTR

Voltage transformer(s)

Current transformer(s)

according  to IEC 61 000-4-30 Ed.  3

PQA4MMXU

PQAzMSQI

PQAzMHAI or

PQAzMHAN

PQA2MFLK 

PQA3MFLK

PQA2MMXU

PQA3MMXU

PQA_QSVV

Supply voltage variation
according to IEC 61 000-4-30 Supply voltage variations

 
IEC 

Figure  22  – State  of the  art data model ing  for use  case "Sending  of power qual i ty 
events/l imi t  violations"  (new in  IEC  61 000-4-30: 201 5)  

6. 2.3  Use case  3:  Retrieve  power qual i ty records  

Figure  23  shows  state  of the  art model ing  for use  case  “Retrieve  power qual i ty records" .  

PQA4MMXU

1 0 s frequency according to IEC 61 000-4-30

PQA2MMXU

1 0 minute voltage and current magnitude
according  to IEC 61 000-4-30

PQA3MMXU

2 hour voltage and  current magnitude
according  to IEC 61 000-4-30

PQA2MSQI

1 0 minute Symmetrical  Components U2,  U0,  I2,  I0
according  to IEC 61 000-4-30

PQA3MSQI

2 hour Symmetrical  Components U2,  U0,  I2,  I0
according  to IEC 61 000-4-30

PQA2MFLK

1 0 minute Pst according to IEC 61 000-4-30

PQA3MFLK

2 hour Plt according to IEC 61 000-4-30

PQA1MHAI

1 50/1 80 cycle harmonics and interharmonics
according  to IEC 61 000-4-30

PQA2MHAI

1 0 minute harmonics and  interharmonics
according  to IEC 61 000-4-30

PQA3MHAI

2 hour voltage magnitude harmonics and interharmonics
according  to IEC 61 000-4-30

Frequency

Voltage and current 

unbalance

Magnitude of the supply 

voltage,  currents

Flicker

Voltage/current

Harmonics/Interharmonics

THD

Mains signalling voltage

IED

PQI-A

TCTR

TVTR

Voltage transformer(s)

Current transformer(s)

according  to IEC 61 000-4-30 Ed.  3

PQA_QCPR

Continuous  Power Qual i ty recorder

according  to IEC 61 850-7-4 Ed.  3

PQ long term 

records

PQA_RDRE

Fau l t  recorder
according  to IEC 61 850-7-4

PQA_RDRE

MSV recorder
according to IEC 61 000-4-7

fault records

 
IEC 

Figure  23  – State  of the  art data model l ing  for use  case “Retrieve power qual i ty  
records"  (new in  IEC  61 000-4-30: 201 5)  

6.3  IEC  61 850  PQ mapping  

Table  27  shows  a  mapping  between  power qual i ty measurements  and  appl ications.  
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Table  27  – PQ mapping  

 Measurement  Al arming  Evaluation  Reporting  

Power Frequency MMXU/MMXN  QFVR QFVR QCPR 

Magn i tude  of the  Suppl y Vol tage  MMXU/MMXN  QSVV QVVR QCPR 

Suppl y vol tage  u nbalance  MSQI  QVUB  QVUB  QCPR 

Vol tage  Harmon ics  MHAI /MHAN  QVHA QVHA  QCPR 

Vol tage  I n terharmon ics  MHAI /MHAN  QVHA QVHA  QCPR 

Fl i cker MFLK QFLK QFLK QCPR 

Mai ns  S i gnal l i n g  Vol tage  MHAI /MHAN  QMSV QMSV QCPR 

Emissions  2  kHz to  1 50  kHz  MHFE n/a  n /a  QCPR 

Magn i tude  of the  curren ts  MMXU/MMXN  n /a  n /a  QCPR 

Curren t unbal ance  MSQI  QIUB  QIUB  QCPR 

Curren t Harmon ics  MHAI /MHAN  n /a  n /a  QCPR 

Curren t I n terharmon ics  MHAI /MHAN  n /a  n /a  QCPR 

Vol tage  and  current  records  n/a  RDRE  n /a  RDRE  

Suppl y vol tage  d i ps  and   i n terruptions  n/a  QVVR QVVR QCPR 

Suppl y vol tage  swel l s  n/a  QVVR QVVR QCPR 

Vol tage  transients  n/a  QVTR n /a  QCPR 

Curren t transien ts  n/a  QI TR n /a  QCPR 

Rapi d  vol tage  changes  n/a  QRVC n/a  QCPR 

Bold italic: Qxxx: new data objects 

n/a:  no  l im i ts  g i ven  

 

6.4 PQ mon itoring  

6.4. 1  General  

Relevan t model ing  e lements  ( log ical  nodes)  of I EC  61 850  for PQ  measurement:  

•  Log ical  node  for vol tage,  curren t,  power and  frequency measurement:  MMXU/MMXN,  

•  Log ical  node  for harmon ics  measurement:  MHAI /MHAN,  

•  Log ical  node  for measurement of em iss ion  in  2  kHz to  9  kHz range:  MHF1 ,  

•  Log ical  node  for measurement of em iss ion  in  9  kHz to  1 50  kHz range:  MHF2  

•  Log ical  node  for fl icker measurement:  MFLK,  

•  Log ical  node  for unbalance  measurement:  MSQI .  

NOTE  1  Power qual i ty i nstruments  are  des igned  to  mon i tor a  s i ng le  phase  of a  power supply system  or to  mon i tor 
pol yphase  systems.  I EC 61 850-7-4  defi nes  two  sets  of l og i cal  nodes  to  do  th i s :  MMXN,  MHAN  for s i ng le  phase  
measurements  and  MMXU,  MHAI  for three  phase  measurements.  

6.4.2  Use of LN  MMXU/MMXN  

Appl ication :  

•  Frequency f ( 1 0  s) ,  

•  Magn i tude  of power suppl y vol tage  U  (1 0/1 2  cycle,  1 50/1 80  cycle,  1 0  m inu tes,  

•  2  h  (optional )) ,  

•  Currents  I  ( I EC 61 000-4-30: 201 5)  (1 0/1 2  cycle ,  1 50/1 80  cycle,  1 0  m in ,  2  h  (optional )) ,  

•  (optional ) :  Power (acti ve,  reactive,  apparen t),  1 0  m in .  

NOTE  1  Measurements  can  be  performed  on  s i ng l e-phase  or pol yphase  suppl y systems.  Depend ing  on  the  con -
text,  i t  may be  necessary to  measure  vol tages  between  phase  conductors  and  neutral  ( l i ne-to-neutral )  or between  
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phase  conductors  ( l i ne-to-l i ne)  or between  phase  conductors  or neu tral  and  earth  (phase-to-earth ,  neu tral -to-
earth ).  

NOTE  2  Phase–to-phase  i nstan taneous  val ues  can  be  measured  d i rectl y or deri ved  from  i nstantaneous  phase–to-
neutral  measured  val ues.  

NOTE  3  Current  measu remen t  i s  performed  on  each  conductor of suppl y systems,  i ncl ud ing  the  neu tral  conductor 
and  the  protecti ve  earth  conductor.  

NOTE  4  MMXU  i s  used  for po lyphase  systems.  

NOTE  5  MMXN  i s  used  for s i ng le-phase  systems.  

6.4.3  Use of LN  MHAI /MHAN  

Explanation  of the  power qual i ty specific  implementation  

An  array shal l  contain  the  harmon ic  and  i n terharmon ic values.  The  fi rst array element shal l  
con tain  the  dc componen t.  

By defin i ti on  of I EC  61 000-4-30  and  I EC 61 000-4-7,  specia l  g roupings  of harmon ics  and  
i n terharmon ics  are  used  for PQ appl ications :  harmon ic subgroups  and  i n terharmon ic  centred  
subgroups  (see  5. 9. 6 .  and  5. 9. 7) .  

Table  28  shows the  re lation  between  nom inal  frequency,  number of cycles  and  harmon-
ics/i n terharmon ics  grouping  for PQ appl ication .  
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Table  28  – Relation  between  nominal  frequency,  number of cycles  and  harmon-
ics/interharmon ics  g rouping  for PQ appl ication  

i ndex numCyc =  1 0  PQ grouping  PQ i ndex 

0  dc component   0  

1  0 , 1  x fu ndamental  frequency 

1 st  i n terharmon ic subgroup  1  

2  0 , 2  x fu ndamental  frequency 

3  0 , 3  x fu ndamental  frequency 

4  0 , 4  x fu ndamental  frequency 

5  0 , 5  x fu ndamental  frequency 

6  0 , 6  x fu ndamental  frequency 

7  0 , 7  x fu ndamental  frequency 

8  0 , 8  x fu ndamental  frequency 

9  0 , 9  x fu ndamental  frequency 

1 st  harmon ic  subgroup  2  1 0  1 st  harmon ic  =  fundamental  frequency 

1 1  1 , 1  x fundamental  frequency 

1 2  1 , 2  x fundamental  frequency 

2 nd  i n terharmon ic  subgroup  3  

1 3  1 , 3  x fu ndamental  frequency 

1 4  1 , 4  x fu ndamental  frequency 

1 5  1 , 5  x fu ndamental  frequency 

1 6  1 , 6  x fu ndamental  frequency 

1 7  1 , 7  x fu ndamental  frequency 

1 8  1 , 8  x fu ndamental  frequency 

1 9  1 , 9  x fu ndamental  frequency 

2nd  harmon ic subgroup  4  20  2nd  harmon ic 

21  2 , 1  x fu ndamental  frequency 

22  2 , 2  x fu ndamental  frequency 

3 rd  i n terharmon ic subgroup  5  23  2 , 3  x fu ndamental  frequency 

24  2 , 4  x fu ndamental  frequency 

:  :  :  :  

499  49, 9  x fundamental  frequency 
50 th  harmon ic subgroup  1 00  

500  50 th  harmon ic  

 Dc component  

 Harmon ics  

 I n terharmon ics  

 Subharmon ics  

 Harmon ic subgroup  

 I n terharmon ic  subgroup  
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Table  29  shows  the  order of DC,  harmon ics  and  i n terharmon ics  i n  MHAI  for PQ appl ication .  

Table  29  – Order of DC,  harmon ics  and  in terharmonics  in  MHAI  for PQ appl ication  

I ndex PQ Appl i cation  

0  dc  component  

1  1 st  i n terharmon ic  subgroup  

2  1 st  h armon ic  subgroup  

3  2nd  i n terharmon ic subgroup  

4  2nd  harmon ic   subg roup  

5  3 rd  i n terharmon ic   subg roup  

6  3 rd  harmon ic  subgroup  

7  4 th  i n terharmon ic   subg roup  

8  4 th  harmon ic  subg roup  

9  5 th  i n terharmon ic   subg roup  

1 0  5 th  harmon ic  subg roup  

1 1  6 th  i n terharmon ic   subg roup  

1 2  6 th  harmon ic  subg roup  

1 3  7 th  i n terharmon ic   subg roup  

1 4  7 th  harmon ic  subg roup  

1 5  8 th  i n terharmon ic   subg roup  

1 6  8 th  harmon ic  subg roup  

1 7  9 th  i n terharmon ic   subg roup  

1 8  9 th  harmon ic  subg roup  

1 9  1 0 th  i n terharmon ic  subgroup  

20  1 0 th  h armon ic  subgroup  

. . . 50  /  . . . 80  /. . . 1 00  . . . up  to  

25 th  o rder (EN  501 60)  

40 th  o rder ( I EC 61 000-4-30/I EC 62586  Class  S)  

50 th  order ( I EC 61 000-4-30/I EC 62586  Class  A)  

 

Appl ication :  

•  Harmon ics  and  in terharmon ics  measurement (vol tages  and  currents)  i n  pol y-phase  sys-
tems  

•  tota l  vo l tage/curren t harmon ic or in terharmon ic d i stortion  measurement 

Appl ication :  

•  Harmon ics ,  i n terharmon ics  (vol tages  and  currents)  i n  s ing le  phase  systems  

•  tota l  vo l tage/curren t harmon ic or in terharmon ic d i stortion  a larm ing  

6.4.4  Use of LN  MHFE – new LN  

•  Appl ication :  

– Measurement of harmon ics  i n  the  frequency range  from  2  kHz to  9  kHz accord ing  to  
I EC 61 000-4-7: 2009,  Annex B  

– Measurement of harmon ics  i n  the  frequency range  from  9  kHz to  1 50  kHz accord ing  to  
of experimental  method  described  i n  C. 3  of I EC  61 000-4-30:201 5  

6.4.5  Use of LN  MFLK 

Appl ication :  
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•  F l icker (PST ,  PLT ,  P i nst)  

6.4.6  Use of LN  MSQI  

Appl ication :  

•  Vol tage/current  unbalance  

6.5  PQ event mon itoring  and  PQ evaluation  

6.5. 1  General  

Add i ti onal l y the  prescribed  model ing  e lements  (Log ical  nodes)  of I EC  61 850-7-4  Ed .  2 . 1 3  are  
used  for PQ  events  and  PQ evaluation/reporti ng :  

•  Log ical  node  for vol tage  variation  reporti ng :  QVVR,  

•  Log ical  node  for frequency variation  reporting :  QFVR,  

•  Log ical  node  for vol tage  unbalance  variation  reporti ng :  QVUB,  

•  Log ical  node  for curren t unbalance  variation  reporti ng :  QIUB,  

•  QITRExt 

•  QVTRExt 

•  Log ical  node  for rapid  vol tage  changes  reporting :  QRVC,  

•  Log ical  node  for supply vol tage  variation  reporting :  QSVV,  

•  QFLK 

•  QVHA 

•  QMSV 

•  QCPR 

•  Log ical  node  for tota l  vo l tage/curren t harmon ic or i n terharmon ic d is tortion  alarm ing :  use  
ThdAVal  and/or ThdVVal  i n  MHAI /MHAN.  

6.5.2  Use of LN  QVVR vol tage variations  

Appl ication :  Vol tage  d ip,  swel l ,  i n terruption  mon i toring  

NOTE  LN  QVVR can  be  used  to  record  events  on  a  s i ng le  phase  context  or i n  a  th ree  phase  system  con text.  

EvtCnt HST:  C lass i fi er b i ns  of vol tage  event  coun ters  ( i . e. ,  the  number of times  that an  event 
detected  by the  l og ica l  node  occurred ).  

The  va lues  of the  hstVal  ARRAY 0 . . .maxPts-1  of data  type  INT32  are  the  counts  of periods  
wi th  a  variation  event  for the  speci fi ed  vol tage  u  (%),  and  time t  (ms).  

I n  the  example  i n  Table  30,  an  implementation  accord ing  to  Table  22  i s  shown .  

___________ 

3  Under preparati on .  Stage  at  the  time  of publ i cati on :  I EC/AFDI S  61 850-7-4: 201 7.  
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Table  30  – hstVal  ind ices  (e.g .  according  to  IEC  TS  62749)  

Residual  vol tage  

U  [% ]  

Duration  t   

[ms]  

 
20  ≤  t  ≤  200  200  <  t  ≤  500  500  <  t  ≤  1  000  1  000  <  t  ≤  5  000  5  000  <  t  ≤  60  000  

u  ≥  1 20  6  1 3  20  27  34  

1 20  >  u  ≥  1 1 0  5  1 2  1 9  26  33  

90  >  u  ≥  80  4  1 1  1 8  25  32  

80  >  u  ≥  70  3  1 0  1 7  24  31  

70  >  u  ≥  40  2  9  1 6  23  30  

40  >  u  ≥  1 0  1  8  1 5  22  29  

1 0  >  u  (vol tage   
i n terruption  l im i t)  

0  7  1 4  21  28  

 

Table  31  shows  the  arrangement of tables  and  rows  i n  array hstVal .  
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Table  31  – Array arrangement  for vol tage  events  

Index Vol tage  Time  [ms]  

hstVal  [0 ]  u  <  1 0  %  20  ≤  t  ≤  200  

hstVal  [1 ]  1 0  %  ≤  u  <  40  %  20  ≤  t  ≤  200  

hstVal  [2 ]  40  %  ≤  u  <  70  %  20  ≤  t  ≤  200  

hstVal  [3 ]  70  %  ≤  u  <  80  %  20  ≤  t  ≤  200  

hstVal  [4 ]  80  %  ≤  u  <  90  %  20  ≤  t  ≤  200  

hstVal  [5]  1 1 0  %  ≤  u  <  1 20  %  20  ≤  t  ≤  200  

hstVal  [6 ]  u  ≥ 1 20 %  20  ≤  t  ≤  200  

hstVal  [7 ]  u  <  1 0  %  200  ms  <  t  <  500  ms  

hstVal  [8 ]  1 0  %  ≤  u  <  40  %  200  ms  <  t  <  500  ms  

hstVal  [9 ]  40  %  ≤  u  <  70  %  200  ms  <  t  <  500  ms  

hstVal  [1 0]  70  %  ≤  u  <  80  %  200  ms  <  t  <  500  ms  

hstVal  [1 1 ]  80  %  ≤  u  <  90  %  200  ms  <  t  <  500  ms  

hstVal  [1 2]  1 1 0  %  ≤  u  <  1 20  %  200  ms  <  t  <  500  ms  

hstVal  [1 3]  u  ≥ 1 20 %  200  ms  <  t  <  500  ms  

hstVal  [1 4]  u  <  1 0  %  500  ms  <  t  <  1  000  ms  

hstVal  [1 5]  1 0  %  ≤  u  <  40  %  500  ms  <  t  <  1  000  ms  

hstVal  [1 6]  40  %  ≤  u  <  70  %  500  ms  <  t  <  1  000  ms  

hstVal  [1 7]  70  %  ≤  u  <  80  %  500  ms  <  t  <  1  000  ms  

hstVal  [1 8]  80  %  ≤  u  <  90  %  500  ms  <  t  <  1  000  ms  

hstVal  [1 9]  1 1 0  %  ≤  u  <  1 20  %  500  ms  <  t  <  1  000  ms  

hstVal  [20]  u  ≥ 1 20 %  500  ms  <  t  <  1  000  ms  

hstVal  [21 ]  u  <  1 0  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [22]  1 0  %  ≤  u  <  40  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [23]  40  %  ≤  u  <  70  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [24]  70  %  ≤  u  <  80  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [25]  80  %  ≤  u  <  90  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [26]  1 1 0  %  ≤  u  <  1 20  %  1 000  ms  <  t  <  5  000  ms  

hstVal  [27]  u  ≥ 1 20 %  1 000  ms  <  t  <  5  000  ms  

hstVal  [28]  u  <  1 0  %  5000  ms  <  t  <  60  000  ms  

hstVal  [29]  1 0  %  ≤  u  <  40  %  5000  ms  <  t  <  60  000  ms  

hstVal  [30]  40  %  ≤  u  <  70  %  5000  ms  <  t  <  60  000  ms  

hstVal  [31 ]  70  %  ≤  u  <  80  %  5000  ms  <  t  <  60  000  ms  

hstVal  [32]  80  %  ≤  u  <  90  %  5000  ms  <  t  <  60  000  ms  

hstVal  [33]  1 1 0  %  ≤  u  <  1 20  %  5000  ms  <  t  <  60  000  ms  

hstVal  [34]  u  ≥ 1 20 %  5000  ms  <  t  <  60  000  ms  

 

Figure  24  shows  the  model l i ng  of a  magn i tude-duration  tab le  for vol tage  even ts  wi th  h isto-
gram  HST.  
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Figure 24 – Model l ing  of magn itude-duration  table   
for vol tage events  wi th  h istogram  HST 

Figu re  25  shows a  visual i zation  of example  even t i n  F igure  1 7/F igure  1 8/F igure  24  in  I TI  
curve.  

 
IEC 

Figure  25  – Visual ization  of example  event i n  F igure  1 7/Figure  1 8/Figure  24 in  ITI  curve  
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6.5.3  Use of LN  QSVV Supply Vol tage Variations  – new LN  

NOTE  LN  QSVV wi l l  be  added  to  I EC 61 850-7-4  Ed . 3 4.  

Appl ication :  Supply vol tage  variation  mon i toring  (y =  {A,  S})  

•  PQy2QSVV wou ld  count the  number of 1 0  m in  in tervals  that the  PQy2MMXU  or 
PQy2MMXN  outpu ts  are  ou ts ide  vol tage  to lerance  band  (e. g .  ±1 0  %  acc.  EN  501 60)  

•  PQy3QSVV wou ld  count  the  number of 2  h  i n tervals  that the  PQy3MMXU  or PQy3MMXN  
ou tpu ts  are  ou ts ide  vol tage  to lerance band  

•  The  va lues  of the  hstVal  ARRAY 0 . .maxPts-1  of data  type  I NT32  have  the  fol l owing  mean-
ing  (periods  are  1 0  m in  or 2  h  in tervals)  

Index Mean ing  

EvtCnt.hstVal [0] Count number of periods with no voltage band violation  

hstVal  [1 ]  Count  of 1 0  m in  or 2  h  peri ods  wi th  a  vol tage  band  violati on  

hstVal  [2 ]  Count  of 1 0  m in  or 2  h  peri ods  wi th  a  forbi dden  vol tage  average  value  

 

Example:  EN  501 60  states:  

Under normal  operating  cond i ti ons:  

•  during  each  period  of one  week 95  %  of the  1 0  m in  mean  r.m . s,  va lues  of the  supply vol t-
age  shal l  be  wi th in  the  range  of Un  ±1 0  % ;  and  

•  a l l  1 0  m ín  mean  r.m .s.  va lues  of the  suppl y vol tage  shal l  be  wi th in  the  range  of 

•  Un  +1 0  %  and  −1 5  % .  

1  week =  1 008  *  1 0  m inu te  i n tervals  

To  fu l fi l l  EN  501 60  the  fol lowing  counter values  are  requ ired :  

•  hstVal  [0 ]  >  957  

•  hstVal  [1 ]  <  51  

•  hstVal  [2 ]  =  0  

6.5.4  Use of LN  QRVC rapid  vol tage  changes  – new LN  

NOTE  LN  QRVC wi l l  be  added  to  I EC 61 850-7-4  Ed . 3.  

Appl ication :  

•  RVC mon i toring :  RVC s tart time,  duration ,  ΔUmax,  ΔUss  

•  EvtCnt HST Class i fi er b ins  of power qual i ty even t coun ters  for RVC coun ters  

•  The  va lues  of the  hstVal  ARRAY 0 . . .maxPts-1  of data  type  I NT32  have  the  fol l owing  
mean ing  

Index Mean ing  

hstVal  [0]  Counter for RVC events  per hour 

hstVal  [1 ]  Coun ter for RVC events  per day 

 

___________ 

4  Under cons iderati on .  
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6.5.5  Use of LN  QFVR frequency variations  

Appl ication :  

•  Frequency band  violation  reporti ng  

The  va lues  of the  hstVal  ARRAY 0. .maxPts-1  of data  type  I NT32  have  the  fol lowing  mean ing :  

(periods  are  1 0  s  i n tervals)  

Index Mean ing  

hstVal  [0]  Count  of periods  wi th  no  even ts  

hstVal  [1 ]  Count  of periods  wi th  an  u nderfrequency vari ati on  event  

hstVal  [2 ]  Count  of periods  wi th  an  overfrequency variati on  even t  

 

6.5.6  Use of LN  QVUB vol tage unbalance  

Appl ication :  Vol tage  unbalance  l im i t  vio lation  for pol y-phase  systems 

•  Refers  to  measured  va lues  (y =  {A,  S},  z  =  0  to  3)  

– PQyzMSQI . ImbNgV ( Imbalance  negative  sequence vol tage  (U2  / U 1 ))  

– PQyzMSQI . ImbZroV ( Imbalance  zero  sequence  vol tage  (U0  /  U 1 ))  

•  The  va lues  of the  hstVal  ARRAY 0 . .maxPts-1  of data  type  I NT32  have  the  fol l owing  mean-
ing  (periods  are  1 0  m in  or 2  h  in tervals)  

Index Mean ing  

hstVal  [0]  Count  of 1 0  m in  periods  wi th  no  events  

hstVal  [1 ]  Count  of 1 0  m in  periods  wi th  an  unbalance  l im i t  vi ol ati on  

hstVal  [2 ]  Count  of 2  h  periods  wi th  no  even ts  

hstVal  [3]  Count  of 2  h  periods  wi th  an  u nbal ance  l im i t  vi o l ati on  

 

6.5.7  Use of LN  QIUB  current  unbalance  

Appl ication :  Curren t unbalance  l im i t vio lation  for pol y-phase  systems ( IEC  61 000-4-30: 201 5)  

•  Refers  to  measured  values  (z =  0  to3)  

– PQyzMSQI . ImbNgA ( Imbalance  negative  sequence curren t ( I 2  / I 1 ))  

– PQyzMSQI . ImbZroA ( Imbalance  zero  sequence  current  ( I 0  /  I 1 ) )  

•  The  values  of the  hstVal  ARRAY 0 . .maxPts-1  of data  type  I NT32  have  the  fol l owing  mean-
ing  (periods  are  1 0  m in  or 2  h  i n tervals)  

Index Mean ing  

hstVal  [0]  Count  of 1 0  m in  periods  wi th  no  even ts  

hstVal  [1 ]  Count  of 1 0  m in  periods  wi th  an  unbalance  l im i t  vi o l ati on  

hstVal  [2 ]  Count  of 2  h  periods  wi th  no  even ts  

hstVal  [3]  Count  of 2  h  wi th  an  unbal ance  l im i t  vi ol ati on  

 

6.5.8  Use of LN  QFLK fl i cker l im it  violation  

NOTE  LN  QFLK wi l l  be  added  to  I EC 61 850-7-4  Ed . 3.  

Appl ication :  

•  F l icker l im i t vio lation  for pol y-phase  systems ( IEC  61 000-4-1 5: 201 0)  
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•  Refers  to  measured  va lues:  

– PQy2MFLK.PPPst:  Short-term  fl icker severi ties  of last complete  in terval  for phase  to  
phase  measured  values.  

– PQy2MFLK.PhPst:  Short-term  fl icker severi ti es  of last complete  i n terval  for phase  to  
ground /phase to  neutral  measured  values.  

– PQy3MFLK.PPPst:  Long -term  fl icker severi ties  of l ast complete  in terval  for phase  to  
phase  measured  values.  

– PQy3MFLK.PhPst:  Long-term  fl icker severi ti es  of l ast  complete  i n terval  for phase  to  
ground /phase  to  neutral  measured  values.  

•  EvtCnt HST Class i fi er b ins  of power qual i ty even t coun ters  for 

– short term/long  term  fl icker severi ty and  

– phase  to  phase/phase to  ground  fl icker measurement  

•  The  va lues  of the  hstVal  ARRAY 0 . .maxPts-1  of data  type  INT32  have  the  fo l lowing   
mean ing  

Index Mean ing  

hstVal  [0]  Count  of periods  wi th  short  term  or  l ong  term  fl i cker severi ty below th reshold  

hstVal  [1 ]  Count  of periods  wi th  short  term  or  l ong  term  fl i cker severi ty exceed i ng  th reshold  

 

6.5.9  Use of LN  QVHA harmonics/interharmon ics  l im i t  violation  – new LN  -  

NOTE  1  LN  QVHA wi l l  be  added  to  I EC 61 850-7-4  Ed . 3.  

NOTE  2  Th i s  document does  not  defi ne  the  number of harmon ics  that  must  be  measurabl e  wi th  MHAI /MHAN  and  
hence  abl e  to  be  checked  for l im i t  vi ol ati ons  wi th  QVHA.  EN501 60  defi nes  l im i ts  up  to  the  25th  harmon ic and  
I EC TS  62749  defi nes  l im i ts  up  to  50  harmon ics.  I EC 61 850-7-3  defi nes  a  ru l e  to  calcu late  the  maximum  number of 
harmon ics  'NumHar'  that  can  be  theoreti cal l y measured  as  a  function  of the  sample  rate,  eva luati on  time  and  fre-
quency.  

•  The  va lues  of the  hstVal  ARRAY 0 . . .maxPts-1  of data  type  I NT32  have  the  fol lowing  
mean ing  (periods  are  1 0  m in  or 2  h  i n tervals)  

Index Mean ing  

hstVal  [0]  Count  of 1 0  m in  or 2  h  peri ods  wi th  no  l im i t  vi ol ati on  

hstVal  [1 ]  Count  of 1 0  m in  or 2  h  peri ods  wi th  a  l im i t  vi ol ati on  

 

6.5. 1 0  Use of LN  QMSV mains  signal l ing  vol tage l imit  violation  – new LN  -  

NOTE  LN  QMSV wi l l  be  added  to  I EC 61 850-7-4  Ed . 3.  

Appl ication :  observation  of mains  s i gnal l ing  vol tage  i n jection  l im i ts  

•  The  va lues  of the  hstVal  ARRAY 0 . . .maxPts-1  of data  type  I NT32  have  the  fol lowing  
mean ing  (periods  are  1 50  or 1 80  cycle  i n tervals)  

Index Mean ing  

hstVal  [0]  Count  of 1 50/1 80  cycle  periods  wi th  no  l im i t  vi o l ati on  

hstVal  [1 ]  Count  of 1 50/1 80  cycle  periods  wi th  a  l im i t  vi o l ati on  

 

6.5. 1 1  Use of LN  QCPR continuous  power qual i ty recorder – new LN  -  

NOTE  LN  QCPR wi l l  be  added  to  I EC 61 850-7-4  Ed .  3 .  

I n  I EC  61 850-7-4  protection  re lated  fau l t recorder even t LN  (RDRE)  i s  avai lable.  The  fi l e  for-
mat to  transfer fau l t records  is  COMTRADE.  For power qual i ty appl ication  PQ long  term  re-
corders  are  requ i red .  They are  not s tarted  by network fau l t detection  a lgori thm .  PQ l ong  term  
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recorders  are  conti nuous  record ing  a l l  PQ re levan t data;  these  data  have  d i fferent time bases  
(e. g .  1 0  s  frequency records  or 1 0  m in  vol tage  magn i tude  records).  

The  con tinuous  power qual i ty recorder has  to  fu l fi l  fol l owing  requ irements :  

•  Start/stop  control  via  time control  (user setting ,  e. g .  1 2  h ,  1  day) ,  gapless  record ing ,  

•  Recorder con tains  a l l  re levan t data  for PQ reporting  by user.  Usual l y PQ  data  are  stored  
i n  PQ arch ives  (data  base)  after transm ission  on  user s i de.  To  combine  d i fferen t records  
to  a  gapless  PQ report wi th  d i fferen t evaluation  period  for s i ng le  record  l eng th  i ncreas ing  
record  numbers  (RecNum)  are  usefu l .  

•  The  fi l e  format shou ld  conform  to  I EEE  Std .  1 1 59. 3-2003,  Power Quality Data Interchange 
Format (PQDIF) .  

The  conti nuous  power qual i ty recorder function  shal l  usual l y be  model l ed  as  a  l og ica l  device  
wi th  fo l l owing  log ical  node  types:  

•  Exactl y one  instance  of QCPR for bas ic functions  (th is  l og ical  node  type) ;  

•  a  number of i nstances  of RADR and /or RBDR for analogue/binary channels  (to  se lect the  
channels  for record ing) ;  

•  one  i nstance  of LLN0,  as  an  i nherent  property of l og ica l  device;  and ,  

•  i f requ ired ,  other l og ica l  nodes  may be  added  to  the  log ical  device.  

Al l  enabled  channels  shal l  be  i ncluded  i n  the  record ing .  The  ou tpu t refers  to  
I EEE  Std .  1 1 59. 3,  Power Quality Data  Interchange Format (PQDIF)  (see  IEEE  Std .  1 1 59. 3-
2003).  

6.5. 1 2  Use of LN  QVTR vol tage transients  

Measurement of transien t vol tages  can  be  usefu l  bu t i s  not mandatory.  I n  
I EC 61 000-4-30:201 5  some of the  detection  methods  and  examples  of appl ication  are  g i ven .  
I n  I EC 61 850-7-4 : 201 0  LN  QVTR and  LN  QITR were  added  for transient detection  and  report-
ing .  

Appl ication :  

•  Vol tage  trans ients  

– Up  to  6  kV in  low vol tage  networks  

6.5. 1 3  Use of LN  QITR current transients  

Measurement of transien t curren ts  can  be  usefu l  bu t  i s  not mandatory.  

Appl ication :  

•  Current transient (peak)  reporti ng  

7 Data model  of namespace IEC  61 850-90-1 7  for power qual i ty 

7. 1  Namespace  name and  version  

The  namespace properties  are  g i ven  i n  section  1 .  

7.2  Abbreviated  terms  

Table  32  shows  normative  terms  that are  combined  to  create  data  obj ect  names.  
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Table  32  – Normative  abbreviations  for data  object  names  

Term  Description  

Flk F l i cker 

Har Harmon ic  

Hb  Harmon ic  b i n  

Msv Mai ns  s i gna l l i n g  vol tage  

Ord  Order 

Rvc Rapi d  vol tage  change  

Vss  S teady state  vol tage  

 

7.3  Logical  node classes  

7.3. 1  General  

This  clause  speci fi es  l og ica l  nodes  defined  i n  I EC  61 850-90-1 7.  

 
IEC 

Figure 26  – Class  d iagram  Log icalNodes_90_1 7: : LogicalNodes_90_1 7  

Figure  26 :  Th is  d iagram  shows an  overview of the  log ical  node  groups  of th is  techn ical  report,  
wi th  the ir contents.  

7.3.2  Package LNGroupM  

7.3.2 .1  General  

This  group  represen ts  extensions  of measurement functions.  
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Figure 27  – Class  d iagram  LNGroupM: :LNGroupM  

Figure  27 :  Th is  d iagram  shows a l l  l og ica l  nodes  of th is  g roup.  

7.3.2 .2  LN :  Harmon ics  in  the  range  from  2  to  1 50  kHz    Name:  MHFE  

Harmon ics  in  the  range  from  2  to  1 50  kHz wi th  2  main  appl ications:  

•  Measurement of harmon ics  i n  the  frequency range  from  2  kHz to  9  kHz accord ing  to  
I EC 61 000-4-7: 2009,  Annex B  

•  Measurement of harmon ics  i n  the  frequency range  from  9  kHz to  1 50  kHz accord ing  to  
I EC 61 000-4-30:201 5,  C. 3  

Table  33  shows  al l  data  obj ects  of MHFE.  

c l a s s  LN G r o u p M

LNDOM

«admin»

A b s t r a c t LN s C o mmo n : : Do ma i n LN

+  NamPlt:  LPL [0. .1 ]

+  Beh:  ENSBehaviourM ode

+  Heal th:  ENSHeal th  [0. .1 ]

+  M ir :  SPS [0. .1 ]

+  M od:  ENCBehaviourM ode [0. .1 ]

+  InRef:  ORG [0. .1 ]

constraints

{Omulti }

{M Ocond(1 )}

«admin»

A b s t r a c t LN s C o mmo n : : S t a t i s t i c s LN

+  ClcExp:  SPSTransient  [0. .1 ]

+  ClcStr :  SPC [0. .1 ]

+  ClcM th:  ENGCalcM ethod [0. .1 ]

+  ClcM od:  ENGCalcM ode [0. .1 ]

+  ClcIntvTyp:  ENGCalcInterval  [0. .1 ]

+  ClcIntvPer :  ING [0. .1 ]

+  NumSubIntv:  ING [0. .1 ]

+  ClcRfTyp:  ENGCalcInterval  [0. .1 ]

+  ClcRfPer :  ING [0. .1 ]

+  ClcSrc:  ORG [0. .1 ]

+  ClcNxtTmms:  ING [0. .1 ]

+  InSyn:  ORG [0. .1 ]

A b s t r a c t LN s C o mmo n :

: Fu n c t i o n LN

+  Blk:  SPS [0. .1 ]

+  BlkRef:  ORG [0. .1 ]

M H FE

+  HbPhV:  HWYE [0. .1 ]

+  HbPPV:  HDEL [0. .1 ]

+  HbPhVM in:  HWYE [0. .1 ]

+  HbPhVAv:  HWYE [0. .1 ]

+  HbPhVM ax:  HWYE [0. .1 ]

+  HbPPVM in:  HDEL [0. .1 ]

+  HbPPVAv:  HDEL [0. .1 ]

+  HbPPVM ax:  HDEL [0. .1 ]

+  HbVAbsM ax:  M V [0. .1 ]

+  GrHaPcb:  ENGFreqRangeGroup [0. .1 ]

+  NumHaPcb:  ENGNumHarmonicPcb [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]
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Table  33  – Data objects  of MHFE  

MHFE 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

Blk SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

HbPhV HWYE  Sequence  of harmon ic b i ns  of phase  to  
g round /phase  to  neu tral  vol tages  

O  /  O  

HbPPV HDEL   Sequence  of harmon ic b i ns  of phase  to  phase  
vol tages.  

O  /  O  

HbPhVMin  HWYE  Sequence  of m in imum  harmon ic b i ns  of phase  to  
g round /phase  to  neu tral  vol tages  

O  /  O  

HbPhVAv HWYE  Sequence  of average  harmon ic  b i ns  of phase  to  
g round /phase  to  neu tral  vol tages  

O  /  O  

HbPhVMax HWYE  Sequence  of maximum  harmon ic b i ns  of phase  to  
g round/phase  to  neu tral  vol tages  

O  /  O  

HbPPVMin  HDEL   Sequence  of m in imum  harmon ic b i ns  of phase  to  
phase  vol tages.  

O  /  O  

HbPPVAv HDEL   Sequence  of average  harmon ic  b i ns  of phase  to  
phase  vol tages.  

O  /  O  

HbPPVMax HDEL   Sequence  of maximum  harmon ic  b i ns  of phase  to  
phase  vol tages.  

O  /  O  

HbVAbsMax MV  Maximum  rms  vol tage  of a l l  max b i ns  O  /  O  

Control s  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

GrHaPcb  ENG  (FreqRange-
GroupKind )  

 Frequency range  enumerati on  

1  – 200  for (2  kHz to  9  kHz),  2-  2000  for (9  kHz to  
1 50  kHz)  

O  /  F  

NumHaPcb  ENG  (NumHarmon-
icPcbKind )  

 Number of b i ns  i n  harmon ic sequences  ,  enumera-
ti on  

1  – 35  for the  frequency range  from  2  kHz to  9  kHz  

2  – 71  for the  frequency range  from  9  kHz to  1 50  
kHz 

O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  
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MHFE 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  S tati s ti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3  Package LNGroupQ 

7.3.3.1  General  

This  group  represents  extens ions  of power qual i ty functions.  
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Figure 28  – Class  d iagram  LNGroupQ: : LNGroupQ1  

Figu re  28:  Th is  d iagram  shows  the  fi rst part  l og ica l  nodes  of group Q.  

c l a s s  LN G r o u p Q1

A b s t r a c t LN s G r o u p Q: :

P o w er Qu a l i t y LN

+  VaStr :  SPS [0. .1 ]

+  VaEnd:  SPSTransient  [0. .1 ]

+  OpCntRs:  INC [0. .1 ]

+  EvtCnt:  HST [0. .1 ]

LNDOM

«admin»

A b s t r a c t LN s C o mmo n : : Do ma i n LN

+  NamPlt:  LPL [0. .1 ]

+  Beh:  ENSBehaviourM ode

+  Heal th:  ENSHeal th  [0. .1 ]

+  M ir :  SPS [0. .1 ]

+  M od:  ENCBehaviourM ode [0. .1 ]

+  InRef:  ORG [0. .1 ]

constraints

{Omulti }

{M Ocond(1 )}

«admin»

A b s t r a c t LN s C o mmo n : : S t a t i s t i c s LN

+  ClcExp:  SPSTransient  [0. .1 ]

+  ClcStr :  SPC [0. .1 ]

+  ClcM th:  ENGCalcM ethod [0. .1 ]

+  ClcM od:  ENGCalcM ode [0. .1 ]

+  ClcIntvTyp:  ENGCalcInterval  [0. .1 ]

+  ClcIntvPer :  ING [0. .1 ]

+  NumSubIntv:  ING [0. .1 ]

+  ClcRfTyp:  ENGCalcInterval  [0. .1 ]

+  ClcRfPer :  ING [0. .1 ]

+  ClcSrc:  ORG [0. .1 ]

+  ClcNxtTmms:  ING [0. .1 ]

+  InSyn:  ORG [0. .1 ]

A b s t r a c t LN s C o mmo n :

: Fu n c t i o n LN

+  Blk:  SPS [0. .1 ]

+  BlkRef:  ORG [0. .1 ]

QSV V

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  AffPhs:  ENSAffectedPhases90-1 7 [0. .1 ]

+  StrVal :  ASG [0. .1 ]

+  OvStrVal :  ASG [0. .1 ]

+  UnStrVal :  ASG [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QRV C

+  RvcStr :  SPS [0. .1 ]  {bag}

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  AffPhs:  ENSAffectedPhases90-1 7 [0. .1 ]

+  Vss:  M V [0. .1 ]

+  RvcStrVal :  ASG [0. .1 ]

+  VVa:  M V [0. .1 ]

+  VVaTm:  M V [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QFLK

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  FlkStr :  SPS [0. .1 ]

+  AffPhs:  ENSAffectedPhases90-1 7 [0. .1 ]

+  M axVFlk:  M V [0. .1 ]

+  VFlkTm:  M V [0. .1 ]

+  StrVal :  ASG [0. .1 ]

+  FlkClcM th:  ENGFl ickerCalcM ethod [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QV H A

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  HzOrd:  ING [0. .1 ]

+  HzOrdVal :  ASG [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QM SV

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  HzM sv:  ASG [0. .1 ]

+  VM sv:  ASG [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QC P R

+  RecNum:  INS

+  M emUsed:  INS [0. .1 ]

+  M emFul lLev:  ING [0. .1 ]

+  M axNumRcd:  ING [0. .1 ]

+  PerTrgTms:  ING [0. .1 ]

+  RcdM od:  ENGRecordingM ode [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]
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Figure 29  – Class  d iagram  LNGroupQ: : LNGroupQ2  

Figu re  29:  Th is  d iagram  shows the  second  part l og ica l  nodes  of group  Q.  

c l a s s  LN G r o u p Q2

A b s t r a c t LN s G r o u p Q: :

P o w er Qu a l i t y LN

+  VaStr :  SPS [0. .1 ]

+  VaEnd:  SPSTransient  [0. .1 ]

+  OpCntRs:  INC [0. .1 ]

+  EvtCnt:  HST [0. .1 ]

LN G r o u p Q: : QV V R

+  DipStr :  SPS [0. .1 ]

+  SwlStr :  SPS [0. .1 ]

+  IntrStr :  SPS [0. .1 ]

+  AffPhs:  ENSAffectedPhases90-1 7 [0. .1 ]

+  VVa:  M V [0. .1 ]

+  VVaTm:  M V [0. .1 ]

+  DipStrVal :  ASG [0. .1 ]

+  SwlStrVal :  ASG [0. .1 ]

+  IntrStrVal :  ASG [0. .1 ]

+  IntrDetM th:  ENGVoltInterruptDetection [0. .1 ]

LNDOM

«admin»

A b s t r a c t LN s C o mmo n : : Do ma i n LN

+  NamPlt:  LPL [0. .1 ]

+  Beh:  ENSBehaviourM ode

+  Heal th:  ENSHeal th  [0. .1 ]

+  M ir :  SPS [0. .1 ]

+  M od:  ENCBehaviourM ode [0. .1 ]

+  InRef:  ORG [0. .1 ]

constraints

{Omulti }

{M Ocond(1 )}

«admin»

A b s t r a c t LN s C o mmo n : : S t a t i s t i c s LN

+  ClcExp:  SPSTransient  [0. .1 ]

+  ClcStr :  SPC [0. .1 ]

+  ClcM th:  ENGCalcM ethod [0. .1 ]

+  ClcM od:  ENGCalcM ode [0. .1 ]

+  ClcIntvTyp:  ENGCalcInterval  [0. .1 ]

+  ClcIntvPer :  ING [0. .1 ]

+  NumSubIntv:  ING [0. .1 ]

+  ClcRfTyp:  ENGCalcInterval  [0. .1 ]

+  ClcRfPer :  ING [0. .1 ]

+  ClcSrc:  ORG [0. .1 ]

+  ClcNxtTmms:  ING [0. .1 ]

+  InSyn:  ORG [0. .1 ]

A b s t r a c t LN s C o mmo n :

: Fu n c t i o n LN

+  Blk:  SPS [0. .1 ]

+  BlkRef:  ORG [0. .1 ]

QV V Rex t

+  HysVolVal :  ASG [0. .1 ]

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  AffPhs:  ENSAffectedPhases90-1 7 [0. .1 ]

+  IntrDetM th:  ENGVoltInterruptDetection90-1 7 [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

LN G r o u p Q: : QFV R

+  UnHzStr :  SPS [0. .1 ]

+  OvHzStr :  SPS [0. .1 ]

+  HzVaTm:  M V [0. .1 ]

+  HzVaM ag:  M V [0. .1 ]

+  UnHzStrVal :  ASG [0. .1 ]

+  OvHzStrVal :  ASG [0. .1 ]

LN G r o u p Q: : QI TR

+  ATrsTm:  M V [0. .1 ]

+  M axATrs:  M V [0. .1 ]

+  StrVal :  ASG [0. .1 ]

LN G r o u p Q: : QI U B

+  AVaTm:  M V [0. .1 ]

+  M axAVa:  M V [0. .1 ]

LN G r o u p Q: : QV TR

+  VTrsTm:  M V [0. .1 ]

+  M axVTrs:  M V [0. .1 ]

+  StrVal :  ASG [0. .1 ]

LN G r o u p Q: : QV U B

+  VVaTm:  M V [0. .1 ]

+  M axVVa:  M V [0. .1 ]

A b s t r a c t LN s G r o u p Q: :

U n b a l a n c eDet ec t i o n LN

+  UnbDetM th:  ENGUnbalanceDetection [0. .1 ]

+  StrVal :  ASG [0. .1 ]

QFV Rex t

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QI TRex t

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QV U B ex t

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  UnbStr :  SPS [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QI U B ex t

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  UnbStr :  SPS [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]

QV TRex t

+  EvtCntRs:  SPCTransient  [0. .1 ]

+  ClcM th:  ENGCalcM ethod90-1 7 [0. .1 ]
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7.3.3.2  LN :  Fl icker l im i t  violation  Name:  QCPR 

Fl icker l im i t vio lation  for pol y-phase  systems  (typica l l y as  defined  in  I EC  61 000-4-1 5: 201 0).  
Refers  to  measure  e laborated  by MFLK.  

Table  34  shows  al l  d ata  obj ects  of QCPR.  

Table  34  – Data  objects  of QCPR 

QCPR 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

RecNum  I NS   Record  number;  number a l l ocation  i s  a  l ocal  i ssue  M  /  O  

MemUsed  I NS   Amount  of the  storage  memory used  [%] .  O  /  O  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Control s  

ClcStr SPC  i nheri ted  from :  S tati s ti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

MemFu l l Lev  I NG   Level  at  wh ich  to  i nd icate  that  the  s torage  memory 
i s  fu l l  [% ] .  

O  /  F  

MaxNum-
Rcd  

I NG   Maximum  number of records  that  can  be  recorded  O  /  F  

PerTrgTms I NG   Period ic  tri gger time  ( i n  s )  O  /  F  

RcdMod  ENG  (Record ing-
ModeKind )  

 Record ing  mode.  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 



I EC TR 61 850-90-1 7: 201 7  © I EC  201 7  – 65  –  

 

7.3.3.3  LN :  Fl icker l im i t  violation  Name:  QFLK 

Fl icker l im i t vio lation  for pol y-phase  systems  (typica l l y as  defined  in  I EC  61 000-4-1 5: 201 0).  
Refers  to  measure  e laborated  by MFLK.  

Table  35  shows  al l  d ata  obj ects  of QFLK.  

Table  35  – Data  objects  of QFLK 

QFLK 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

FlkStr SPS   I f true,  the  fl i cker l im i t  vi o l ati on  event  i s  i n  pro-
gress.  

O  /  F  

AffPhs  ENS  (Affect-
edPhases90-1 7Ki nd )  

 Affected  Phases  O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

MaxVFlk  MV  Maximum  fl i cker deviati on  of the  l ast  completed  
even t  

O  /  O  

VFlkTm  MV  F l i cker l im i t  vi ol ati on  d u ration  of the  l ast  completed  
even t ( i n  s)  

O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

StrVal  ASG   F l i cker l im i t  vi ol ati on  s tart  val ue  setti ng  O  /  F  

F l kClcMth  ENG  (F l i ckerCalcMe-
thodKind )  

 F l i cker calcu lati on  method  sel ection  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance. i nheri ted  from :  S tati s ti csLN  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  
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QFLK 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3.4  LN :  Frequency variation  Name:  QFVRext 

Set of i n formation  obj ects  to  extend  the  QFVR LN  for Frequency variations  capturing .  

The  "Ext"  suffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  is  not present 
i n  the  real  model .  

Table  36  shows  al l  d ata  obj ects  of QFVRext.  
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Table  36  – Data objects  of QFVRext  

QFVRext  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

UnHzStr SPS   i nheri ted  from :  QFVR O  /  F  

OvHzStr SPS   i nheri ted  from :  QFVR O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati s ti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

HzVaTm  MV  i nheri ted  from :  QFVR O  /  O  

HzVaMag  MV  i nheri ted  from :  QFVR O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

UnHzStrVal  ASG   i nheri ted  from :  QFVR O  /  F  

OvHzStrVal  ASG   i nheri ted  from :  QFVR O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  
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7.3.3.5  LN :  Current transient  Name:  QITRext  

Set of i n formation  obj ects  to  extend  the  QITR LN  for Curren t trans ients  capturing .  

The  "Ext"  suffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  i s  not present 
i n  the  real  model .  

Table  37  shows  al l  d ata  obj ects  of QITRext.  

Table  37  – Data objects  of QITRext  

QITRext  

Data  ob-
ject name  

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS  T  i nheri ted  from :  Stati sti csLN  O  /  O  

Beh  ENS  (Behavi ou rMode-
Kind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

ATrsTm  MV  i nheri ted  from :  QI TR O  /  O  

MaxATrs  MV  i nheri ted  from :  QI TR O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (BehaviourMode-
Kind )  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

StrVal  ASG   i nheri ted  from :  QI TR O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  ca l cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

NumSub-
I n tv  

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  
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7.3.3.6  LN :  Current unbalance  variation  Name:  QIUBext 

Set of i n formation  obj ects  to  extend  the  QIUB  LN  for Curren t unbalance  variations  capturing .  

The  "Ext"  suffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  is  not presen t 
i n  the  real  model .  

Table  38  shows  al l  d ata  obj ects  of QIUBext.  
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Table  38  – Data objects  of QIUBext  

QIUBext  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

UnbStr SPS   I f true,  the  cu rren t unbalance  vari ati on  event  i s  i n  
progress.  

O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

AVaTm  MV  i nheri ted  from :  QIUB  O  /  O  

MaxAVa  MV  i nheri ted  from :  QIUB  O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  S tati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

UnbDetMth  ENG  (UnbalanceDe-
tectionKind)  

 i nheri ted  from :  UnbalanceDetectionLN  O  /  F  

StrVal  ASG   i nheri ted  from :  UnbalanceDetectionLN  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  
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7.3.3.7  LN :  Mains  s ignal l i ng  vol tage  l im it violation  Name:  QMSV 

Observation  of mains  s i gnal l i ng  vol tage  i n jection  l im i ts  

Table  39  shows  al l  d ata  obj ects  of QMSV.  

Table  39  – Data objects  of QMSV 

QMSV 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS  T  i nheri ted  from :  Stati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  S tati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind )  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

HzMsv ASG   Frequency of the  mains  s i gnal l i ng  vol tage  setti ng .  
I n  Hz  

O  /  F  

VMsv ASG   RMS  vol tage  l im i t  for sel ected  frequency (e. g .  9  %)  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  
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7.3.3.8  LN :  Rapid  Vol tage  Changes  Name:  QRVC  

Rapid  Vol tage  Changes  (RVC)  mon i toring :  

RVC start  time,  duration ,  ΔUmax,  ΔUss  

Table  40  shows  al l  d ata  obj ects  of QRVC.  

Table  40  – Data objects  of QRVC  

QRVC  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

RvcStr SPS   I f true,  the  RVC event i s  i n  progress  O  /  F  

AffPhs  ENS  (Affect-
edPhases90-1 7Ki nd )  

 Phases  affected  by the  event  O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

Vss  MV  S teady s tate  vol tage  val ue  after l ast  completed  
RVC event  

O  /  O  

VVa  MV  Maximum  vol tage  variati on  of the  l ast  completed  
RVC event  

O  /  O  

VVaTm  MV  RVC du rati on  of the  l ast  completed  RVC event  ( i n  s )  O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

RvcStrVal  ASG   Rapi d  Vol tage  Change  (RVC)  function  start  vo l tage  
val ue  setti ng .  When  the  vo l tage  i n  at  l east  one  
phase  goes  below th i s  setti ng ,  i t  wi l l  s tart  the  RVC 
detection  function  and  the  timer that  wi l l  measure  
the  du rati on  of the  RVC.  The  RVC ends  when  
mon i tored  phase  vol tages  reach  a  new steady 
state  vol tage  l evel .  

I f RVC event ends,  the  RVC start  va l ue  RvcStrVal  
i s  set  to  measure  steady s tate  vol tage  Vss.  

O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  
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QRVC  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3.9  LN :  Supply Vol tage Variations  Name:  QSVV 

This  LN  a l lows  counting  the  number of defined  duration  i n tervals  that the  measurement ou t-
pu ts  (MMXN  or MMXU)  are  ou ts ide  vol tage  tolerance band  (e . g .  ±1 0  %  acc.  EN  501 60)  

Table  41  shows  al l  d ata  obj ects  of QSVV.  
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Table  41  – Data objects  of QSVV 

QSVV 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

AffPhs  ENS  (Affect-
edPhases90-1 7Ki nd )  

 Affected  Phases  O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS  T  i nheri ted  from :  Stati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind )  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

StrVal  ASG   Vol tage  band  start  va l ue  setti ng  (e. g .  ±1 0  %)  O  /  F  

OvStrVal  ASG   Vol tage  band  upper forbi dden  range  setti ng  (e. g .  
+1 0  %)  

O  /  F  

UnStrVal  ASG   Vol tage  band  l ower forbidden  range  setti ng  (e. g .  -
1 5  %)  

O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  S tati s ti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3.1 0  LN :  Harmon ics  l imi t  violation  Name:  QVHA 

Capture  Harmon ics/in terharmon ics  l im i t vio lations  

Table  42  shows  al l  d ata  obj ects  of QVHA.  
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Table  42  – Data  objects  of QVHA 

QVHA 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS  T  i nheri ted  from :  Stati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind )  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

HzOrd  I NG   Order n umber of harmon ics/i n terharmon ics  to  be  
observed  

O  /  F  

HzOrdVal  ASG   RMS  l im i t  for selected  frequency (e. g .  0 , 5  %)  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati s ti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3.1 1  LN :  Vol tage transient  Name:  QVTRext  

Set of i n formation  obj ects  to  extend  the  QVTR LN  forVol tage  trans ien ts  capturing .  

The  "Ext"  suffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  i s  not present 
i n  the  rea l  model .  

Table  43  shows  al l  d ata  obj ects  of QVTRext.  
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Table  43  – Data objects  of QVTRext  

QVTRext  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS  T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS  T  i nheri ted  from :  Stati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

VTrsTm  MV  i nheri ted  from :  QVTR O  /  O  

MaxVTrs  MV  i nheri ted  from :  QVTR O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind )  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

StrVal  ASG   i nheri ted  from :  QVTR O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.3.3.1 2  LN :  Vol tage unbalance  variation  Name:  QVUBext  

Set of i n formation  obj ects  to  extend  the  QVUB LN  for Vol tage  unbalance  variations  capturing .  

The  "Ext"  suffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  i s  not present 
i n  the  rea l  model .  

Table  44  shows  al l  d ata  obj ects  of QVUBext.  
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Table  44 – Data  objects  of QVUBext  

QVUBext  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

UnbStr SPS   I f true,  the  vol tage  unbalance  vari ati on  even t i s  i n  
progress.  

O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

VVaTm  MV  i nheri ted  from :  QVUB  O  /  O  

MaxVVa  MV  i nheri ted  from :  QVUB  O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  Stati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

UnbDetMth  ENG  (UnbalanceDe-
tectionKind)  

 i nheri ted  from :  UnbalanceDetectionLN  O  /  F  

StrVal  ASG   i nheri ted  from :  UnbalanceDetectionLN  O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind )  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu l ated .  The  cal cu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  
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7.3.3.1 3  LN :  Vol tage variation  Name:  QVVRext  

Set of i n formation  obj ects  to  extend  the  QVVR LN  for Vol tage  variations  capturing .  

The  "Ext"  su ffix attached  to  the  LN  name is  on l y there  for ed i toria l  purpose  and  i s  not present 
i n  the  rea l  model .  

 

Figure  30  – Vol tage events  wi th  hysteresis  explanation  

Figure  30  expla ins  power qual i ty vol tage  variations.  

Table  45  shows  al l  data  obj ects  of QVVRext.  

IEC  

custom  Vol tage  even ts  wi th  hysteresis  explanati on  

SwlStrVal  ( 1 1 0  %)  
SwlStrVal  – HysVolVal  

1 00  %  (Ud i n  or Uc)  

D ipStrVal  +  HysVolVal  
D lpStrVal  (90%)  

VVaTm   
(swel l )  

VVaTm   
(d i p)  

S tart  End  End  Start  

t  

Vva  (d ip)  

Vva  (swel l )  

Perm issib le  
range  

Hysteres is  range  
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Table  45  – Data objects  of QVVRext  

QVVRext  

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

Descriptions  

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

Status  i n formation  

DipStr SPS   i nheri ted  from :  QVVR O  /  F  

SwlStr SPS   i nheri ted  from :  QVVR O  /  F  

I n trStr SPS   i nheri ted  from :  QVVR O  /  F  

AffPhs  ENS  (Affect-
edPhases90-1 7Ki nd )  

 i nheri ted  from :  QVVR O  /  F  

VaStr SPS   i nheri ted  from :  PowerQual i tyLN  O  /  F  

VaEnd  SPS T  i nheri ted  from :  PowerQual i tyLN  O  /  F  

EvtCnt  HST  i nheri ted  from :  PowerQual i tyLN  O  /  F  

B l k  SPS   i nheri ted  from :  FunctionLN  O  /  F  

ClcExp  SPS T  i nheri ted  from :  S tati sti csLN  O  /  O  

Beh  ENS  (Behavi ou r-
ModeKind )  

 i nheri ted  from :  DomainLN  M  /  M  

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

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

Measured  and  metered  values  

VVa MV  i nheri ted  from :  QVVR O  /  O  

VVaTm  MV  i nheri ted  from :  QVVR O  /  O  

Control s  

EvtCntRs  SPC T (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  
resetti ng  of the  even t coun ter EvtCnt,  i f present;  
operati ng  wi th  val ue  fal se  i s  i g nored .  The  change  
of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

O  /  F  

OpCntRs  I NC   i nheri ted  from :  PowerQual i tyLN  O  /  O  

ClcStr SPC  i nheri ted  from :  S tati sti csLN  O  /  O  

Mod  ENC (Behaviour-
ModeKind)  

 i nheri ted  from :  DomainLN  O  /  O  

Settings  

HysVolVal  ASG   Hysteresis  vo l tage  val ue  setti ng  ( i n  V)  O  /  F  

D ipStrVal  ASG   i nheri ted  from :  QVVR O  /  F  

SwlStrVal  ASG   i nheri ted  from :  QVVR O  /  F  

I n trStrVal  ASG   i nheri ted  from :  QVVR O  /  F  

I n trDetMth  ENG  (Vol tI n terruptDe-
tection90-1 7Kind)  

 i nheri ted  from :  QVVR O  /  F  

B l kRef ORG   i nheri ted  from :  FunctionLN  Omu l ti  /  F  

Cl cMth  ENG  (CalcMethod90-
1 7Kind)  

 Ki nd  of s tati s ti cal  cal cu lati on ,  speci fyi ng  how the  
data  attri bu tes  that  represent  analogue  values  
have  been  calcu lated .  The  calcu lation  method  sha l l  
be  the  same for a l l  data  ob jects  of the  l og ica l  node  
i nstance.  

O  /  M  

ClcMod  ENG  (CalcModeKind )   i nheri ted  from :  S tati sti csLN  O  /  O  

ClcI n tvTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  Stati sti csLN  O  /  O  

ClcI n tvPer I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

NumSubI n tv  I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcRfTyp  ENG  (CalcI n ter-
valKi nd )  

 i nheri ted  from :  S tati sti csLN  O  /  O  

ClcRfPer I NG   i nheri ted  from :  Stati sti csLN  O  /  O  

ClcSrc ORG   i nheri ted  from :  Stati sti csLN  F  /  M  
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QVVRext 

Data  object 
name 

Common  data  cl ass  T  Explanation  PresCond  
nds/ds  

ClcNxtT-
mms 

I NG   i nheri ted  from :  S tati sti csLN  O  /  O  

I nSyn  ORG   i nheri ted  from :  Stati sti csLN  O  /  O  

I nRef ORG   i nheri ted  from :  DomainLN  Omu l ti  /  
Omu l ti  

 

7.4 Data semantics  

Table  46  shows  al l  a ttri butes  defined  on  classes  of Log ica lNodes_90_1 7  package.  
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Table  46  – Attributes  defined  on  classes  of Log icalNodes_90_1 7  package  

Name  Type  (Used  in )  Description  

AffPhs  ENS  (Affect-
edPhases90-
1 7Kind)  

(QFLK)  Affected  Phases  

(QRVC)  Phases  affected  by the  event  

(QSVV)  Affected  Phases  

ClcMth  ENG  (CalcMeth -
od90-1 7Kind )  

(MHFE)  Kind  of s tati s ti cal  cal cu lation ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QVVRext)  Ki nd  of s tati s ti cal  cal cu lati on ,  speci fying  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu la-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og i cal  node  
i nstance.  

(QFVRext)  Kind  of s tati sti cal  cal cu lati on ,  speci fying  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu la-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og i cal  node  
i nstance.  

(QI TRext)  Kind  of s tati sti cal  ca l cu lation ,  speci fyi ng  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu l a-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og ical  node  
i nstance.  

(QVTRext)  Kind  of s tati sti cal  ca l cu l ati on ,  speci fying  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu l a-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og ical  node  
i nstance.  

(QIUBext)  Ki nd  of s tati sti cal  ca l cu lation ,  speci fyi ng  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu l a-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og ical  node  
i nstance.  

(QVUBext)  Ki nd  of s tati s ti cal  cal cu lati on ,  speci fying  how the  data  attri b-
u tes  that  represent  anal ogue  values  have  been  calcu lated .  The  calcu la-
ti on  method  sha l l  be  the  same for a l l  data  obj ects  of the  l og i cal  node  
i nstance.  

(QSVV)  Kind  of s tati sti cal  ca l cu lation ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QRVC)  Kind  of s tati s ti cal  cal cu lation ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QFLK)  Kind  of s tati s ti cal  cal cu lation ,  speci fying  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QVHA)  Ki nd  of s tati sti cal  cal cu lati on ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QMSV)  Kind  of s tati s ti cal  cal cu lation ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same  for a l l  data  objects  of the  l og ica l  node  i n -
stance.  

(QCPR)  Kind  of s tati sti cal  ca l cu lation ,  speci fyi ng  how the  data  attri bu tes  
that  represent anal ogue  values  have  been  calcu lated .  The  cal cu lation  
method  shal l  be  the  same for a l l  data  objects  of the  l og ica l  node  i n -
stance.  
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Name  Type  (Used  i n )  Description  

EvtCntRs  SPC (T)  (QIUBext)  (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  event  counter EvtCnt,  i f present;  operati ng  wi th  val ue  fa l se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QVUBext)  (control l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  event  counter EvtCnt,  i f present;  operati ng  wi th  val ue  fa l se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QFVRext)  (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  event  counter EvtCnt,  i f present;  operati ng  wi th  val ue  fa l se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QI TRext)  (con trol l ab le)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  event  counter EvtCnt,  i f present;  operati ng  wi th  val ue  fal se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QVTRext)  (control l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  even t counter EvtCnt,  i f present;  operati ng  wi th  val ue  fa l se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QVVRext)  (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of 
the  even t coun ter EvtCnt,  i f present;  operati ng  wi th  val ue  fa l se  i s  i g -
nored .  The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QFLK)  (con trol l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of the  
even t coun ter EvtCnt,  i f presen t;  operati ng  wi th  val ue  fa l se  i s  i gnored .  
The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QMSV)  (con tro l l able)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of the  
even t coun ter EvtCnt,  i f presen t;  operati ng  wi th  val ue  fa l se  i s  i gnored .  
The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QRVC)  (con trol l able)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of the  
even t coun ter EvtCnt,  i f presen t;  operati ng  wi th  val ue  fa l se  i s  i gnored .  
The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QSVV)  (contro l l ab le)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of the  
even t coun ter EvtCnt,  i f presen t;  operati ng  wi th  val ue  fa l se  i s  i gnored .  
The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

(QVHA)  (control l abl e)  Operati ng  wi th  val ue  true  i n i ti ates  resetti ng  of the  
even t coun ter EvtCnt,  i f presen t;  operati ng  wi th  val ue  fa l se  i s  i gnored .  
The  change  of i ts  s tatus  val ue  i s  a  l ocal  i ssue.  

F l kClcMth  ENG  (F l i cker-
CalcMethodKind )  

(QFLK)  F l i cker calcu l ation  method  sel ection  

F l kStr SPS  (QFLK)  I f true,  the  fl i cker l im i t  vi o l ati on  even t i s  i n  progress.  

GrHaPcb  ENG  
(FreqRange-
GroupKind)  

(MHFE)  Frequency range  enumeration  

1 -  200  for (2  kHz to  9  kHz),  2 -  2000  for (9  kHz to  1 50  kHz)  

HbPPV HDEL  (MHFE)  Sequence  of harmon ic  b i ns  of phase  to  phase  vol tages.  

HbPPVAv HDEL  (MHFE)  Sequence  of average  harmon ic b i ns  of phase  to  phase  vol tages.  

HbPPVMax HDEL  (MHFE)  Sequence  of maximum  harmon ic  b i ns  of phase  to  phase  vol tag-
es.  

HbPPVMin  HDEL  (MHFE)  Sequence  of m in imum  harmon ic b i ns  of phase  to  phase  vol tag-
es.  

HbPhV HWYE (MHFE)  Sequence  of harmon ic  b i ns  of phase  to  g round/phase  to  neu tral  
vol tages  

HbPhVAv HWYE (MHFE)  Sequence  of average  harmon ic  b i ns  of phase  to  g round /phase  to  
neu tral  vol tages  

HbPhVMax HWYE (MHFE)  Sequence  of maximum  harmon ic  b i ns  of phase  to  g round /phase  
to  neu tral  vol tages  

HbPhVMin  HWYE (MHFE)  Sequence  of m in imum  harmon ic  b i ns  of phase  to  g round /phase  
to  neu tral  vol tages  

HbVAbsMax MV (MHFE)  Maximum  rms  vol tage  of a l l  max b i ns  

HysVolVal  ASG  (QVVRext)  Hysteresis  vol tage  val ue  setti ng  ( i n  V)  

HzMsv ASG  (QMSV)  Frequency of the  mains  s i gnal l i n g  vol tage  setti ng .  I n  Hz  

HzOrd  I NG  (QVHA)  Order number of harmon ics/i n terharmon ics  to  be  observed  

HzOrdVal  ASG  (QVHA)  RMS  l im i t  for selected  frequency (e. g .  0 , 5  %)  

I n trDetMth  ENG  (Vol tI n ter-
ruptDetection90-
1 7Kind)  

(QVVRext)  Vo l tage  i n terrupti on  detection  method .  
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Name  Type  (Used  i n )  Description  

MaxNumRcd  I NG  (QCPR)  Maximum  number of records  that  can  be  recorded  

MaxVFlk  MV (QFLK)  Maximum  fl i cker devi ation  of the  l ast  completed  even t  

MemFu l l Lev I NG  (QCPR)  Level  at  wh ich  to  i nd icate  that  the  s torage  memory i s  fu l l  [% ] .  

MemUsed  I NS  (QCPR)  Amount  of the  storage  memory used  [%] .  

NumHaPcb  ENG  (NumHar-
mon icPcbKind )  

(MHFE)  Number of b i ns  i n  harmon ic sequences  ,  enumeration  

1  – 35  for the  frequency range  from  2  kHz to  9  kHz  

2-  71  for the  frequency range  from  9  kHz to  1 50  kHz  

OvStrVal  ASG  (QSVV)  Vol tage  band  upper forbidden  range  setti ng  (e. g .  +1 0  %)  

PerTrgTms I NG  (QCPR)  Period ic  tri gger t ime  ( i n  s)  

RcdMod  ENG  (Record-
i ngModeKind)  

(QCPR)  Record ing  mode.  

RecNum  I NS  (QCPR)  Record  number;  number a l l ocation  i s  a  l ocal  i ssue  

RvcStr SPS  (QRVC)  I f true,  the  RVC event i s  i n  progress  

RvcStrVal  ASG  (QRVC)  Rapi d  Vol tage  Change  (RVC)  function  s tart  vol tage  val ue  set-
ti ng .  When  the  vol tage  i n  at  l east  one  phase  goes  bel ow th i s  setti ng ,  i t  
wi l l  s tart  the  RVC detection  function  and  the  timer that  wi l l  measure  the  
duration  of the  RVC.  The  RVC ends  when  mon i tored  phase  vo l tages  
reach  a  new steady state  vol tage  l evel .  

I f RVC event  ends,  the  RVC start  val ue  RvcStrVal  i s  set  to  measure  
s teady state  vo l tage  Vss.  

StrVal  ASG  (QFLK)  F l i cker l im i t  vi ol ati on  start  va l ue  setti ng  

(QSVV)  Vol tage  band  s tart  val ue  setti ng  (e. g .  ±1 0  %)  

UnStrVal  ASG  (QSVV)  Vol tage  band  l ower forbidden  range  setti ng  (e. g .  -1 5  %)  

UnbStr SPS  (QIUBext)  I f true,  the  cu rren t unbal ance  variati on  even t i s  i n  prog ress.  

(QVUBext)  I f true,  the  vol tage  unbalance  vari ati on  even t i s  i n  progress.  

VF lkTm  MV (QFLK)  F l i cker l im i t  vi ol ati on  d urati on  of the  l ast  completed  even t ( i n  s)  

VMsv ASG  (QMSV)  RMS  vol tage  l im i t  for selected  frequency (e. g .  9  %)  

VVa  MV (QRVC)  Maximum  vol tage  vari ati on  of the  l ast  completed  RVC event  

VVaTm  MV (QRVC)  RVC du rati on  of the  l ast  completed  RVC event ( i n  s)  

Vss  MV (QRVC)  Steady s tate  vo l tage  val ue  after l ast  completed  RVC event  

 

7.5  Enumerated  data  attribute  types  

7.5. 1  General  

This  subclause  con tains  expl ici t  defin i tions  of enumerated  types  used  i n  I EC TR 61 850-90-1 7.  
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Figure 31  – Enumerated  data  attribute  types  

Figu re  31  shows  the  speci fic  enumerations  defined  wi th in  th is  namespace.  

7.5.2  AffectedPhases90-1 7Kind  enumeration  

Table  47  shows  al l  enumeration  i tems  of AffectedPhases90-1 7Kind .  

New enumeration in  IEC 61 850-90-1 7

Extensions in  IEC 61 850-90-1 7

Used from IEC 61 850-7-4

«enumeration»

DOEn ums : :

C a l c I n t er v a l K i n d

 «enum» MS =  1

 «enum» PER_CYCLE =  2

 «enum» CYCLE =  3

 «enum» DAY =  4

 «enum» WEEK =  5

 «enum» MONTH =  6

 «enum» YEAR =  7

 «enum» EXTERNAL =  8

«enumerati on»
DOEnums_90_1 7::CalcMethod90-1 7Kind

 « enum»  RMS_PQ =  1 4
 «enum»  FREQUENCY =  1 5

«enumeration»

DOEn ums : :

C a l cM od eK i n d

 «enum» TOTAL =  1

 «enum» PERIOD =  2

 «enum» SLIDING =  3

«enumeration»

DOEn ums _90_ 1 7 : :

Affec t ed P h a s es 90- 1 7K i n d

 «enum» PhaseABN =  9

 «enum» PhaseACN =  1 0

 «enum» PhaseBCN =  1 1

 «enum» PhaseABCN =  1 2

«enumeration»

DOEn ums : : Reco r d i n gM od eK i n d

 «enum» Overwr i te existing values  =  1

 «enum» Stop when ful l  or  saturated =  2

«enumeration»

DOEn ums : : U n ba l a n ceDet ec t i on K i n d

 «enum» Negative sequence =  1

 «enum» Zero sequence =  2

 «enum» Neg-pos sequence =  3

 «enum» Zero-pos sequence =  4

 «enum» Phase vector  compar ison =  5

 «enum» Others  =  6

«enumeration»

DOEn ums _90_ 1 7 : : Vo l t I n t er r u ptDet ec t i on 90- 1 7K i n d

 «enum» Power  Qual i ty  vol tage event  acc. IEC 61 000-4-30 =  9

«enumerati on»
DOEnums_90_1 7::

FreqRangeGroupKind

 « enum»  200  Hz =  1
 «enum»  2000  Hz =  2

«enumeration»

DOEn ums _90_ 1 7 : :

F l i cker C a l cM et h odK i n d

 «enum» Short  term fl i cker  Pl t  =  1

 «enum» Long term fl i cker  Pl t  =  2

«enumeration»

DOEn ums _90_ 1 7 : :

N umHa r mon i cP cbK i n d

 «enum» 35  bins  =  1

 «enum» 71  bins  =  2

«enumeration»

DOEn ums : :

Affec t ed P h a s es K i n d

 «enum» PhaseA =  1

 «enum» PhaseB =  2

 «enum» PhaseAB =  3

 «enum» PhaseC =  4

 «enum» PhaseAC =  5

 «enum» PhaseBC =  6

 «enum» PhaseABC =  7

 «enum» None =  8

«enumeration»

DOEn ums : : C a l cM et h odK i n d

 «enum» UNSPECIFIED =  1

 «enum» TRUE_RMS =  2

 «enum» PEAK_FUNDAMENTAL =  3

 «enum» RMS_FUNDAMENTAL =  4

 «enum» M IN =  5

 «enum» MAX =  6

 «enum» AVG =  7

 «enum» SDV =  8

 «enum» PREDICTION =  9

 «enum» RATE =  1 0

 «enum» P-CLASS =  1 1

 «enum» M-CLASS =  1 2

 «enum» DIFF =  1 3

«enumeration»

DOEn ums : : Vo l t I n t er r u ptDet ec t i on K i n d

 «enum» Vol tage =  1

 «enum» Vol tage and Current  =  2

 «enum» Vol tage and Normal ly  Open breaker  contact  =  3

 «enum» Vol tage and Normal ly  Closed breaker  contact  =  4

 «enum» Vol tage and Normal ly  Open and Normal ly  Closed breaker  contacts  =  5

 «enum» Normal ly  Open breaker  contact  =  6

 «enum» Normal ly  Closed breaker  contact  =  7

 «enum» Both Normal ly  Open and Normal ly  Closed breaker  contacts  =  8
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Table  47  – Li terals  of AffectedPhases90-1 7Kind  

AffectedPhases90-1 7Kind  

enumeration  i tem  value  description  

PhaseA 1  refer to  I EC 61 850-7-4(AffectedPhasesKind),  A  

PhaseB  2  refer to  I EC 61 850-7-4(AffectedPhasesKind),  B  

PhaseAB  3  refer to  I EC 61 850-7-4(AffectedPhasesKind),  AB  

PhaseC  4  refer to  I EC 61 850-7-4(AffectedPhasesKind),  C  

PhaseAC 5  refer to  I EC 61 850-7-4(AffectedPhasesKind),  BC  

PhaseBC  6  refer to  I EC 61 850-7-4(AffectedPhasesKind),  BC  

PhaseABC  7  refer to  I EC 61 850-7-4(AffectedPhasesKind),  ABC  

None  8  refer to  I EC 61 850-7-4(AffectedPhasesKind),  None  

PhaseABN  9  A-B-N  Wye (Y)  

PhaseACN  1 0  A-C-N  Wye  (Y)  

PhaseBCN  1 1  B-C-N  Wye  (Y)  

PhaseABCN  1 2  A-B-C-N  Wye (Y)  

 

7.5.3  CalcMethod90-1 7Kind  enumeration  

Table  48  shows  al l  enumeration  i tems  of CalcMethod90-1 7Kind .  
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Table  48  – Li terals  of CalcMethod90-1 7Kind  

CalcMethod90-1 7Kind  

enumeration  i tem  value  description  

UNSPECIFI ED  1  refer to  I EC 61 850-7-4(CalcMethodKind ),  Calcu -
l ati on  of the  anal ogue  values  i s  unspeci fi ed .  

TRUE_RMS 2  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  true  rms  values.  

PEAK_FUNDAMENTAL  3  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  peak fundamental  va l ues.  

RMS_FUNDAMENTAL  4  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  rms  fundamental  va l ues.  

M IN  5  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  m in imum  val ues.  

MAX 6  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  maximum  val ues.  

AVG  7  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  average  values.  

SDV 8  refer to  I EC 61 850-7-4(CalcMethodKind ),  Al l  
anal ogue  val ues  are  standard  deviation  val ues.  

PREDICTION  9  (deprecated )  refer to  I EC 61 850-7-4  (CalcMe-
thodKind)  Al l  ana logue  val ues  are  l ong  term  
changes  over time.  

RATE  1 0  (deprecated )  refer to  I EC 61 850-7-4  (CalcMe-
thodKind)   (use  'D I FF'  i nstead)  Al l  anal ogue  
val ues  are  actual  changes  over t ime  calcu lated  
wi th  the  actual  and  previ ous  va l ue.  

P-CLASS  1 1  refer to  I EC 61 850-7-4(CalcMethodKind)  .  Al l  
anal ogue  val ues  ( i . e. ,  a l l  common  attri bu tes  ' i '  
and  ' f' )  meet  the  sampl i ng  and  fi l teri ng  charac-
teri sti cs  speci fi ed  i n  I EEE  C37. 1 1 8. 1  for P-
CLASS.  

M-CLASS  1 2  refer to  I EC 61 850-7-4(CalcMethodKind ).  Al l  
anal ogue  val ues  ( i . e. ,  a l l  common  attri bu tes  ' i '  
and  ' f' )  meet  the  sampl i ng  and  fi l teri ng  charac-
teri sti cs  speci fi ed  i n  I EEE  C37. 1 1 8. 1  for M -
CLASS.  

D I FF  1 3  refer to  I EC 61 850-7-4(CalcMethodKind ).  Al l  
anal ogue  val ues  are  [F(t+T)-F(t)]  for a  ca l cu l a-
ti on  i n terval  T  ( i n  the  same un i t  as  the  ori g i nal  
en ti ty).  Note:  The  cl i en t  can  s ti l l  ca l cu late  rate  
so:  RATE  =  DI FF/T.  

RMS_PQ 1 4  RMS  of harmon ics  i n  PQ domain  

FREQUENCY 1 5  1 0  sec average  frequency i n  PQ domain  

 

7.5.4  Fl i ckerCalcMethodKind  enumeration  

Table  49  shows  al l  enumeration  i tems  of F l ickerCalcMethodKind .  

Table  49  – Li terals  of F l ickerCalcMethodKind  

Fl ickerCalcMethodKind  

enumeration  i tem  value  description  

Short  term  fl i cker P l t  1   

Long  term  fl i cker P l t  2   

 

7.5.5  FreqRangeGroupKind  enumeration  

Table  50  shows  al l  enumeration  i tems  of FreqRangeGroupKind .  
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Table  50  – Li terals  of FreqRangeGroupKind  

FreqRangeGroupKind  

enumeration  i tem  value  description  

200  Hz  1   

2000  Hz  2   

 

7.5.6  NumHarmonicPcbKind  enumeration  

Table  51  shows  al l  enumeration  i tems  of NumHarmonicPcbKind .  

Table  51  – Li terals  of NumHarmonicPcbKind  

NumHarmonicPcbKind  

enumeration  i tem  value  description  

35  b i ns  1   

71  b i ns  2   

 

7.5.7  Vol tIn terruptDetection90-1 7Kind  enumeration  

Table  52  shows  al l  enumeration  i tems  of Vol tI n terruptDetection90-1 7Kind .  

Table  52  – Li terals  of Vol tInterruptDetection90-1 7Kind  

Vol tIn terruptDetection90-1 7Kind  

enumeration  i tem  value  description  

Vol tage  1  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Vol tage  and  Cu rren t  2  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Vol tage  and  Normal l y Open  breaker con tact  3  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Vol tage  and  Normal l y C losed  breaker contact  4  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Vol tage  and  Normal l y Open  and  Normal l y Cl osed  
breaker contacts  

5  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Normal l y Open  breaker contact  6  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Normal l y Cl osed  breaker con tact  7  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Both  Normal l y Open  and  Normal l y Closed  break-
er con tacts  

8  refer to  I EC 61 850-7-4  (Vol tI n terruptDetection -
Kind )  

Power Qual i ty vol tage  even t accord i ng  to  
I EC 61 000-4-30  

9   

 

8 Communication  services  for data transfer 

Data transfer (mandatory) :  

The  services  for PQ records  are  implemented  in  I EC  61 850  by fi l e  transfer ( IEC 61 850-7-2  fi le  
transfer,  FTP)  of the  fo l l owing  fi l e  types:  

•  COMTRADE for fault records (I EC  60255-24/IEEE  Std .  C37. 1 1 1 ,  Measuring relays and pro-
tection equipment – Part 24: Common format for transient data exchange (COMTRADE)  
for power systems),  
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•  PQDIF:  PQ data shou ld  conform  to  IEEE Std.  1 1 59.3-2003,   Power Quality Data Interchange 
Format (PQDIF) .  

PQDIF  F ILES  

I EEE  Std .  1 1 59. 3  (PQDIF)  fi l es  shal l  be  con tained  wi th in  a  fi l e  d i rectory whose  name is  
“PQDIF” .  The  fi le  speci fi cations  shal l  be  cons istent wi th  the  nam ing  conventions  and  suffixes  
speci fied  i n  I EEE  Std .  1 1 59. 3.  

The  IEEE  PQDIF  speci fication  I EEE  Std .  1 1 59. 3  speci fies  the  use  of su ffix  pqd .  

The  PQDIF  d i rectories  shal l  be  l ocated  i n  the  appropriate  d i rectory path  (e. g .  wi th in  the  LD  
d i rectory or at  the  root  l evel ) .  

Optional  services:  

•  Logg ing :  Add i tional l y the  I EC 61 850  l ogg ing  service  i s  suggested  as  a  means  to  replace  
fi l e  transfer for PQ records,  s i nce  semantics  can  be  modeled  accord ing  to  I EC  61 850  us-
i ng  th is  service,  whereas  fi le  transfer from  a  viewpoint  of I EC  61 850  transfers  l arge  b inary 
objects  wi thout  any semantic  description  as  per I EC  61 850.  

– Advantage:  avoid  fi l e  transfer for PQ  records,  Import  PQ data  from/to  date/time  

•  COMFEDE:  Logged  event  data  in  an  I EC  61 850  I ED  cou ld  add i tional l y be  retrieved  by an  
XML fi l e  (Common  Format for Event Data  Exchange (COMFEDE)  for Power Systems 
( IEEE  Std .  C37. 239:201 0)  
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Annex A 
(normative)  

 
SCL enumerations  (IEC TR 61 850-90-1 7)  

A.1  SCL enumerations  (from  DOEnums_90_1 7)  

The  fol lowing  enumeration  extens ions  are  modeled  wi th in  the  namespace of I EC  61 850-90-
1 7.  

<EnumType  i d="AffectedPhases90-1 7Kind">  

<EnumVal  ord="1 ">PhaseA</EnumVal>  

<EnumVal  ord="2">PhaseB</EnumVal>  

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

<EnumVal  ord="4">PhaseC</EnumVal>  

<EnumVal  ord="5">PhaseAC</EnumVal>  

<EnumVal  ord="6">PhaseBC</EnumVal>  

<EnumVal  ord="7">PhaseABC</EnumVal>  

<EnumVal  ord="8">None</EnumVal>  

<EnumVal  ord="9">PhaseABN</EnumVal>  

<EnumVal  ord="1 0">PhaseACN</EnumVal>  

<EnumVal  ord="1 1 ">PhaseBCN</EnumVal>  

<EnumVal  ord="1 2">PhaseABCN</EnumVal>  

</EnumType>  

<EnumType  i d="CalcMethod90-1 7Ki nd ">  

<EnumVal  ord="1 ">UNSPECIF I ED</EnumVal>  

<EnumVal  ord="2">TRUE_RMS</EnumVal>  

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

<EnumVal  ord="4">RMS_FUNDAMENTAL</EnumVal>  

<EnumVal  ord="5">MI N</EnumVal>  

<EnumVal  ord="6">MAX</EnumVal>  

<EnumVal  ord="7">AVG</EnumVal>  

<EnumVal  ord="8">SDV</EnumVal>  

<EnumVal  ord="9">PREDICTION</EnumVal>  

<EnumVal  ord="1 0">RATE</EnumVal>  

<EnumVal  ord="1 1 ">P-CLASS</EnumVal>  

<EnumVal  ord="1 2">M-CLASS</EnumVal>  

<EnumVal  ord="1 3">DIFF</EnumVal>  

<EnumVal  ord="1 4">RMS_PQ</EnumVal>  

<EnumVal  ord="1 5">FREQUENCY</EnumVal>  

</EnumType>  

<EnumType  i d="Fl i ckerCalcMethodKind ">  

<EnumVal  ord="1 ">Short  term  fl i cker P l t< /EnumVal>  

<EnumVal  ord="2">Long  term  fl i cker P l t</EnumVal>  

</EnumType>  

<EnumType  i d="FreqRangeGroupKind ">  

<EnumVal  ord="1 ">200  Hz</EnumVal>  
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<EnumVal  ord="2">2000  Hz</EnumVal>  

</EnumType>  

<EnumType  i d="NumHarmon icPcbKind">  

<EnumVal  ord="1 ">35  b i ns</EnumVal>  

<EnumVal  ord="2">71  b i ns</EnumVal>  

</EnumType>  

<EnumType  i d="Vol tI n terruptDetection90-1 7Ki nd ">  

<EnumVal  ord="1 ">Vol tage</EnumVal>  

<EnumVal  ord="2">Vol tage  and  Current</EnumVal>  

<EnumVal  ord="3">Vol tage  and  Normal l y Open  breaker con tact</EnumVal>  

<EnumVal  ord="4">Vol tage  and  Normal l y Cl osed  breaker con tact</EnumVal>  

<EnumVal  ord="5">Vol tage  and  Normal l y Open  and  Normal l y  Closed  breaker con tacts</EnumVal>  

<EnumVal  ord="6">Normal l y Open  breaker contact</EnumVal >  

<EnumVal  ord="7">Normal l y C losed  breaker contact</EnumVal>  

<EnumVal  ord="8">Both  Normal l y Open  and  Normal l y Closed  breaker con tacts</EnumVal>  

<EnumVal  ord="9">Power Qua l i ty vol tage  even t acc. I EC 61 000-4-30</EnumVal>  

</EnumType>  

 

___________ 
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