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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
POWER QUALITY MEASUREMENT IN  POWER SUPPLY SYSTEMS –  

 
Part 2:  Functional  tests  and  uncertainty requirements  

 
FOREWORD 

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

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  poss ible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.   

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

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

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

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

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agents  i ncl ud i ng  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi 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 i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cation  or any other I EC  
Publ i cations.   

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

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

I n ternational  Standard  I EC  62586-2  has  been  prepared  by I EC  techn ical  comm ittee  85:  
Measuring  equ ipment for e l ectrical  and  e lectromagnetic  quanti ties.  

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  in  201 3.  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .  

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

a)  test procedures  for RVC and  current have  been  added ;  

b)  m istakes  have  been  fixed .  
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The  text of th is  s tandard  i s  based  on  the  fol lowing  documents:  

CDV Report  on  voti ng  

85/525/CDV 85/571 /RVC 

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

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

A l i st  of a l l  parts  of the  I EC  62586  series,  publ i shed  under the  general  ti tle  Power quality 
measurement in  power supply systems,  can  be  found  on  the  I EC websi te.  

The  con ten ts  of the  corrigendum  of November 201 4  have  been  i ncluded  i n  th is  copy.  

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

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

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

 

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

Power qual i ty i s  more  and  more  importan t worldwide  i n  power suppl y systems  and  i s  general l y 
assessed  by power qual i ty i nstruments.  

Th is  part  of I EC 62586  speci fies  functional  and  uncertain ty tests  i n tended  to  veri fy the  
compl iance  of a  product to  class  A and  class  S  measurement methods  defined  i n  
IEC 61 000-4-30.  

Th is  document therefore  complements  I EC 61 000-4-30.  
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POWER QUALITY MEASUREMENT IN  POWER SUPPLY SYSTEMS –  
 

Part 2:  Functional  tests  and  uncertainty requirements  
 
 
 

1  Scope 

This  part of I EC 62586  speci fies  functional  tests  and  uncertain ty requ irements  for i nstruments  
whose functions  i nclude  measuring ,  record ing ,  and  poss ib l y mon i toring  power qual i ty 
parameters  in  power suppl y systems,  and  whose measuring  methods  (class  A or class  S)  are  
defined  i n  I EC  61 000-4-30.  

Th is  document appl ies  to  power qual i ty i nstruments  complying  wi th  I EC  62586-1 .  

Th is  document can  a lso  be  referred  to  by other product standards  (e. g .  d i g i ta l  fau l t  recorders ,  
revenue meters,  MV or HV protection  re lays)  speci fying  devices  embedd ing  class  A or class  
S  power qual i ty functions  accord ing  to  I EC  61 000-4-30.  

These  requ irements  are  appl icable  i n  s i ng le-,  d ual -  (sp l i t  phase)  and  3-phase  AC  power 
suppl y systems  at 50  Hz or 60  Hz.  

I t  i s  not  the  i n tent  of th i s  document to  address  user i n terface  or topics  unrelated  to  device  
measurement performance.  

The  document does  not  cover post-process ing  and  in terpretation  of the  data,  for example  wi th  
ded icated  software.  

2  Normative references  

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

I EC 61 000-2-4,  Electromagnetic compatibility (EMC)  – Part 2-4:  Environment – Compatibility 
levels in  industrial plants for low-frequency conducted disturbances 

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

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

I EC 61 000-4-30:201 5,  Electromagnetic compatibility (EMC)  – Part 4-30: Testing and 
measurement techniques – Power quality measurement methodsI EC 62586-1 : 201 3,  Power 
quality measurement in  power supply systems – Part 1 :  Power quality instruments (PQI)  

ISO/I EC  Gu ide  98-3 :2008,  Uncertainty of measurement – Part 3:  Guide to  the  expression of 
uncertainty in  measurement (GUM:1995)  
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3 Terms,  defin i tions,  abbreviated  terms,  notations  and  symbols  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g i ven  i n  I EC  61 000-4-30  and  the  
fol lowing  appl y.  

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

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

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

3. 1  General  terms and  defin i tions  

3. 1 . 1   
l im i t  range  of operation  
extreme cond i tions  that a  measuring  i nstrument can  wi thstand  wi thou t damage and  
degradation  of i ts  metrolog ical  characteristics  when  i t  i s  subsequen tl y operated  wi th in  i ts  
rated  operating  cond i ti ons  

Note  1  to  en try:  The  measuri ng  i nstrument shou l d  be  abl e  to  functi on  wi th i n  the  l im i t  range  of operation .  

3. 1 .2   
rated  range of operation  
range  of va lues  of a  s i ng le  in fluence quan ti ty that forms  a  part of the  rated  operating  
cond i ti ons  

Note  1  to  en try:  Uncertain ty shou l d  be  met  wi th i n  the  rated  range  of operation .  

3.2  Terms and  defin i tions  related  to  uncertainty 

3.2. 1   
in trinsic  uncertainty 

uncerta in ty of a  measuring  i nstrument when  used  under reference  cond i ti ons   

Note  1  to  en try:  I n  th i s  s tandard ,  i t  i s  a  percentage  of the  measured  val ue  defi ned  i n  i ts  rated  range  and  wi th  a l l  
i n fl uence  q uanti ti es  under reference  cond i ti ons,  un less  otherwise  stated .  

[SOURCE:  I EC 60359: 2001 ,  3 . 2 . 1 0 ,  mod i fied  – Note  1  to  entry has  been  added . ]  

3.2.2   
influence quanti ty 
quanti ty wh ich  i s  not the  subj ect of the  measurement and  whose  change  affects  the  
re lationsh ip  between  the  i nd ication  and  the  resu l t of the  measurement  

Note  1  to  en try:  I n fl uence  q uanti ti es  can  ori g i nate  from  the  measured  system ,  the  measuring  equ ipment or the  
envi ronment  [ I EV] .  

Note  2  to  en try:  As  the  cal i bration  d i ag ram  depends  on  the  i n fl uence  quan ti ti es,  i n  order to  ass ign  the  resu l t  of a  
measurement  i t  i s  necessary to  know whether the  re levant i n fl uence  quan ti ti es  l i e  wi th i n  the  speci fi ed  range  [ I EV] .  

Note  3  to  en try:  An  i n fl uence  quanti ty i s  said  to  l i e  wi th i n  a  range  C’ to  C” when  the  resu l ts  of i ts  measurement 

sati sfy the  re lati onsh i p:  C’ ≤  V − U <  V +  U ≤  C”.  

[SOURCE:  I EC 60359: 2001 ,  3 . 1 . 1 4]  

3.2.3   
variation   
variation  due to  a  s ing le  influence quanti ty 
d i fference  between  the  value  measured  under reference cond i tions  and  any value  measured  
wi th in  the  rated  operating  range (for th is  speci fic i n fluence  quan ti ty)  
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Note  1  to  en try:  The  other performance  characteri sti cs  and  the  other i n fl uence  quan ti ti es  shou ld  stay wi th i n  the  
ranges  speci fi ed  for the  reference  cond i ti ons.  

3.2.4   
rated  operating  cond i tions  
set  of cond i ti ons  that  shal l  be  fu l fi l l ed  during  the  measurement i n  order that a  ca l i bration  
d iagram  may be  val i d  

Note  1  to  en try:  Beside  the  speci fi ed  measu ring  range  and  rated  operati ng  ranges  for the  i n fl uence  q uan ti ti es,  the  
cond i ti ons  may i ncl ude  speci fi ed  ranges  for other performance  characteri sti cs  and  other i n d ications  that  cannot be  
expressed  as  ranges  of quanti t i es .  

[SOURCE:  I EC 60359: 2001 ,  3 . 3 . 1 3]  

3.2.5   
operating  uncertainty 
uncertain ty under the  rated  operating  cond i ti ons  

Note  1  to  en try:  The  operati ng  i nstrumental  u ncertain ty,  l i ke  the  i n tri ns ic  one,  i s  not  eval uated  by  the  user of the  
i nstrument,  bu t  i s  s tated  by i ts  manufacturer or cal i brator.  The  statement  may be  expressed  by means  of an  
a l gebraic re l ati on  i n vol vi ng  the  i n tri ns ic  i nstrumenta l  uncertai n ty and  the  val ues  of one  or several  i n fl uence  
quan ti ti es,  bu t  such  a  re l ati on  i s  j ust  a  conven ien t  means  of expressing  a  set  of operati ng  i nstrumental  
uncertai n ti es  under d i fferen t  operati ng  cond i ti ons,  not  a  functional  re l ati on  to  be  u sed  for eval uati ng  the  
propagation  of u ncertain ty i ns i de  the  i nstrument.  

[SOURCE:  I EC 60359: 2001 ,  3. 2. 1 1 ,  mod i fied  – The  word  “ instrumental ”  has  been  removed  
from  both  the  term  and  the  defin i tion . ]  

3.2.6   
overal l  system  uncertainty 
uncerta in ty i nclud ing  the  instrumental  uncertain ty of a l l  components  re lated  to  the  
measurement system  (sensors,  wi res,  measuring  i nstrument,  etc. )  u nder the  rated  operati ng  
cond i tion  

3.2.7   
nominal  value  of current input In  
the  fu l l  sca le  RMS value  speci fied  by the  manufacturer as  defined  in  I EC 61 000-4-30  

3.3  Notations  

3.3. 1  Functions  

See  the  functions  defined  i n  I EC  61 000-4-30:201 5.  

3.3.2  Symbols  and  abbreviated  terms  

N .R.  not requested  

N.A.  not appl icable  

3.3.3  Ind ices  

min  min imum  value  

max maximum  va lue  

4 Requirements  

4.1  Requirements  for products  complying  with  class  A 

Products  compl ian t wi th  cl ass  A of I EC  61 000-4-30  shal l  comply wi th  the  fol l owing  
requ i rements:  

– compl iance  wi th  cl ass  A operational  uncertain ty,  based  on  testing ,  as  defined  in  C lause  8 ;  
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–  compl iance  wi th  cl ass  A functional  tests  as  defined  in  C lause  6 ,  based  on  common  
requ i rements  defined  i n  Clause  5.  A summary of those  tests  is  provided  in  Table  1 .  

Table  1  – Summary of type tests  for class  A 

Power system  
influence  
quanti ties  

Clause  Measurement 
method  

Measurement uncertainty and  
measuring  range  

Measurement 
evaluation  

Measurement 
aggregation

 

Uncertainty 
under 

reference 
cond i tions  

Variations  due  
to  i n fluence  
quanti ti es  

Power frequency 6. 1  6 . 1 . 2  6 . 1 . 3 . 1  6 . 1 . 3 . 2  6 . 1 . 4  N .A.  

Magn i tude  of 
suppl y vol tage   

6 . 2  6 . 2 . 1  6 . 2 . 2 . 1  6 . 2 . 2 . 2  N .A.  6 . 2 . 4  

F l i cker 6 . 3  See  
I EC 61 000-4-
1 5  

See  
I EC 61 000-4-  
1 5  

N .A.  N .A.  N .A.  

Suppl y vol tage  
i n terruptions,  
d i ps  and  swel l s  

6 . 4  6 . 4  6 . 4  6 . 4  N .A.  6 . 4  

Suppl y vol tage  
unbalance  

6. 5  6 . 5  6 . 5  N .A.  N .A.  N .A.  

Vol tage  
harmon ics  

6 . 6  6 . 6. 1  6 . 6 . 2 . 1  6 . 6 . 2 . 2  N .A.  6 . 6. 4  

Vol tage  
i n terharmon ics  

6 . 7  6 . 7. 1  6 . 7 . 2 . 1  6 . 7 . 2 . 2  N .A.  6 . 7. 4  

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

6. 8  6 . 8  6 . 8  6 . 8. 2 . 2  N .A.  6 . 8  

Under-over 
deviations  

6. 9  6 . 9  6 . 9  6 . 9  N .A.  6 . 9  

F l agg ing   6 . 1 0  6 . 1 0  N .A.  N .A.  N .A.  N .A.  

Clock 
uncertain ty 
testi ng  

6 . 1 1  N .A.  6 . 1 1  N .A.  N .A.  N .A.  

Variati ons  due  to  
external  
i n fl uence  
quan ti ti es  

6 . 1 2  N .A.  N .A.  6 . 1 2  N .A.  N .A.  

Rapi d  vol tage  
changes  

6. 1 3  6 . 1 3. 2             
6 . 1 3 . 3      
6 . 1 3. 4      
6 . 1 3. 5      
6 . 1 3. 6        
6 . 1 3 . 7   

N .A.  N .A.  N .A.  N .A.  

Magn i tude  of 
cu rren t  

6 . 1 4  6 . 2 . 1  6 . 2 . 2 . 1  6 . 2 . 2 . 2  N .A.  N .A.  

Harmon ic 
cu rren t  

6 . 1 5  6 . 6. 1  6 . 6 . 2 . 1  6 . 6 . 2 . 2  N .A.  6 . 6 . 4  

I n terharmon ic  
cu rren ts  

6 . 1 6  6 . 7. 1  6 . 7 . 2 . 1  6 . 7 . 2 . 2  N .A.  6 . 7 . 4  

Curren t 
unbalance  

6. 1 7  6 . 1 7. 2  6 . 1 7. 2  N .A.  N .A.  N .A.  

 

4.2  Requirements  for products  complying  with  class  S  

The testing  procedure  for class  S  instruments  i s  i dentical  to  class  A i nstruments ,  i f class  A 
measurement methods  are  implemented  (see  Clause  6) .  However,  the  measurement range  
and  measuring  uncertain ty are  expected  to  meet or exceed  the  performance  requ irements  
defined  i n  I EC  61 000-4-30  for class  S  i nstruments.  
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Products  compl ian t wi th  class  S  of I EC  61 000-4-30  shal l  comply wi th  the  fol l owing  
requ i rements :  

– compl iance  wi th  cl ass  S  operational  uncertain ty,  based  on  testi ng ,  as  defined  in  C lause  8 ;  

– compl iance  wi th  cl ass  S  functional  tests  as  defined  in  C lause  7 ,  based  on  common  
requ i rements  defined  i n  Clause  5.  A summary of those  tests  i s  provided  in  Table  2 .  

Table  2  – Summary of type tests  for class  S  

Power system  
i nfluence 
quanti ti es  

Clause  Measurement 
method  

Measurement uncertainty 
and  measuring  range  

Measurement 
evaluation  

Measurement 
aggregation

 

Uncertainty 
under 

reference  
condi tions  

Variations  
due  to  

i n fluence 
quanti ti es  

Power 
frequency 

7 . 1  7 . 1 . 2  7 . 1 . 3 . 1  7 . 1 . 3 . 2  7 . 1 . 4  N .A.  

Magn i tude  of 
suppl y vol tage   

7 . 2  7 . 2 . 1  7 . 2 . 2 . 1  7 . 2 . 2 . 2  N .A.  7 . 2 . 4  

F l i cker 7 . 3  N .A.  N .A.  N .A.  N .A.  N .A.  

Suppl y vol tage  
i n terrupti ons,  
d i ps  and  swel l s  

7 . 4  7 . 4  7 . 4  7 . 4  7 . 4  N .A.  

Suppl y vol tage  
unbalance  

7 . 5  7 . 5. 2  7 . 5. 2  N .A.  N .A.  7 . 5. 3  

Vol tage  
harmon ics  

7 . 6  7 . 6 . 2  7 . 6 . 3 . 1  7 . 6 . 3 . 2  N .A.  7 . 6. 5  

Vol tage  
i n terharmon ics  

7 . 7  7 . 7  7 . 7  7 . 7  N .A.  7 . 7  

Mai ns  
s i gnal l i ng  
vol tage  

7 . 8  7 . 8 . 2  7 . 8 . 3 . 1  N .A.  N .A.  N .A.  

Under-over 
deviations  

7 . 9  N .A.  N .A.  N .A.  N .A.  N .A.  

F l agg ing   7 . 1 0  N .A.  N .A.  N .A.  N .A.  N .A.  

Clock 
uncertain ty 
testi ng  

7 . 1 1  N .A.  N .A.  N .A.  N .A.  N .A.  

Variati ons  due  
to  external  
i n fl uence  
quan ti ti es  

7 . 1 2  N .A.  N .A.  N .A.  N .A.  N .A.  

Rapi d  vol tage  
changes  

7. 1 3  6 . 1 3. 2 . 1 ,  
6 . 1 3. 3 ,  
6 . 1 3. 4 ,  
6 . 1 3. 5,  
6 . 1 3. 6 ,   
6 . 1 3. 7   

N .A.  N .A.  N .A.  N .A.  

Magn i tude  of 
curren t  

7 . 1 4  7 . 2 . 1  7 . 2 . 2 . 1  7 . 2 . 2 . 2  N .A.  N .A.  

Harmon ic 
curren ts  

7 . 1 5  7 . 6 . 2  7 . 6 . 3 . 1  7 . 6 . 3 . 2  N .A.  7 . 6. 5  

I n terharmon ic  
curren ts  

7 . 1 6  7 . 7  7 . 7  7 . 7  N .A.  7 . 7  

Curren t 
unbalance  

7 . 1 7  7 . 1 7. 2  7 . 1 7. 2  N .A.  N .A.  N .A.  
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5 Functional  type tests  common  requirements  

5.1  General  ph i losophy for testing  

5. 1 . 1  System  topology 

I n  case  of measuring  devices  for th ree  phase  systems,  the  test sha l l  be  based  on  a  4-wi re  
topology whenever i n fluence quanti ti es  address  vol tage  d ips ,  swel ls ,  and  unbalance  (see  
6. 4. 2 ,  6 . 4. 3 ,  6 . 5,  7 . 4 . 2,  7 . 4 . 3  and  7. 5)  

5.1 .2  Stabi l ization  time  

The time duration  speci fi ed  for each  test  i n  th is  document does  not i nclude  the  stabi l i zation  
time of both  the  test equ ipment and  the  device  under test.   

5.1 .3  Measuring  ranges  

Table  3  be low defines  the  d i fferen t  testing  poin ts  that shal l  be  appl i ed  accord ing  to  the  test 
procedures  defined  i n  C lause  6  and  Clause  7  for checking  the  uncertain ty over the  measuring  
range.  
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Table  3  – Testing  points  for each  measured  parameter 

Measured  
parameter 

Class  Testing  
point P1  a  

Testing  
point P2  a  

Testing  
point P3  a  

Testing  poin t 
P4 a  

Testing  poin t 
P5  a

 

Frequency 
50  H z b  (covers  
50  Hz)  

A or S  42, 5  H z  50, 05  H z  57, 5  H z  50  Hz  N .A.  

Frequency 
60  H z b  (covers  
60  Hz)  

A or S  51  Hz  59, 95  Hz  69  Hz  60  Hz  N .A.  

Vol tage  
magn i tude  

A 1 0  %  U
d i n
 45  %  U

d i n  
 80  %  U

d i n
 1 1 5  %  U

d i n  
 1 50  %  U

d i n
 

S  20  %  U
d i n
 45  %  U

d i n  
 70  %  U

d i n
 95  %  U

d i n  
 1 20  %  U

d i n
 

Magn i tude  of 
cu rren t  

A or S  1 0  %  I
n  

45  %  I
n  

80  %  I
n  

1 00  %  I
n  

N.A.  

Swel l s  c  A Threshold  
swel l  −   d  

Threshold  

swel l  +   d   

1 1 0  %  U
d i n
 1 20  %  U

d i n
 200  %  U

d i n
 

S  Threshold  
swel l  −   d  

Threshold  

swel l  +   d   

1 1 0  %  U
d i n
 1 20  %  U

d i n
 1 50  %  U

d i n
 

D i ps  c  

 

A Threshold  
d ip   +   d  

Threshold   
d i p  −   d  

20  %  U
d i n
 60  %  U

d i n  
 85  %  U

d i n
 

S  Threshold  
d ip   +   d  

Threshold   
d i p  −   d  

20  %  U
d i n
 60  %  U

d i n  
 85  %  U

d i n
 

Harmon ics  f  A  Fundamental  
as  speci fi ed  

5  %  on  the  
2nd  harmon ic  

Fundamental  
as  speci fi ed  

1 0  %  on  the  
3 rd  harmon ic  

Fundamental  
as  speci fi ed  

1  %  on  the  
50 th  
harmon ic  

Fundamental  
as  speci fi ed  

Di storti on  on  
a l l  harmon ics  
s imu l taneousl y 
up  to  the  50 th  
order at  1 0  %  
of cl ass  3  
compatib i l i ty 
l evel s  from  
I EC 61 000-2-4  

Fundamental  
as  speci fi ed  

D i storti on  on  
a l l  harmon ics  
s imu l taneous l y 
up  to  the  50 th  
order at  200  %  
of cl ass  3  
compatibi l i ty 
l evel s  from  
I EC 61 000-2-4  

S  Fundamental  
as  speci fi ed  

5  %  on  the  
2nd  harmon ic  

Fundamental  
as  speci fi ed  

1 0  %  on  the  
3 rd  harmon ic  

Fundamental  
as  speci fi ed  

1  %  on  the  
40 th  
harmon ic  

Fundamental  
as  speci fi ed  

Di storti on  on  
a l l  harmon ics  
s imu l taneousl y 
up  to  the  40 th  
order at  1 0  %  
of cl ass  3  
compatib i l i ty 
l evel s  from  
I EC 61 000-2-4  

Fundamental  
as  speci fi ed  

D i storti on  on  
a l l  harmon ics  
s imu l taneous l y 
up  to  the  40 th  
order at  1 00  %  
of cl ass  3  
compatibi l i ty 
l evel s  from  
I EC 61 000-2-4  

I n terharmon ics  f  A Fundamental  
as  speci fi ed  

5  %  on  the  
i n terharmo-
n i c at  

1 , 5  ×  the  
fundamental  
frequency 

Fundamental  
as  speci fi ed  

1 0  %  on  the  
i n terharmo-
n i c at  
7 , 5  ×  the  
fundamental  
frequency 

Fundamental  
as  speci fi ed  

1  %  on  the  
i n terharmo-
n ic at  
49, 5  ×  the  
fundamental  
frequency 

Fundamental  
as  speci fi ed  

Di storti on  on  4  
selected  
i n terharmo-
n ics  e  up  to  the  
50 th  o rder at  
1 0  %  of cl ass  
3  compatib i l i ty 
l evel s  from  
I EC 61 000-2-4  

Fundamental  
as  speci fi ed  

D i storti on  on  4  
selected  
i n terharmo-
n ics  e  up  to  the  
50 th  o rder at  
200  %  of cl ass  
3  compatib i l i ty 
l evel s  from  
I EC 61 000-2-4  

S  N .A.  N .A.  N .A.  N .A.  N .A.  

MsV A Ud i n  appl i ed  
at  the  
fundamental  
frequency,  
wi th  0  %  Ud i n  
a t  the  
speci fi ed  
carri er 
frequency 

Ud i n  appl i ed  
at  the  
fundamental  
frequency,  
wi th  1  %  Ud i n  
a t  the  
speci fi ed  
carri er 
frequency 

Ud i n  appl i ed  
at  the  
fundamental  
frequency,  
wi th  3  %  Ud i n  
a t  the  
speci fi ed  
carri er 
frequency 

Ud i n  appl i ed  at  
the  
fundamental  
frequency,  wi th  
9  %  Ud i n  a t  the  
speci fi ed  
carri er 
frequency 

Ud i n  appl i ed  at  
the  
fundamental  
frequency,  wi th  
1 5  %  Ud i n  a t  
the  speci fied  
carri er 
frequency 

S  N .A.  N .A.  N .A.  N .A.  N .A.  
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a   Measured  parameters  shal l  be  considered  i n d ivi dual l y,  e . g .  testi ng  poi n t  P1  for frequency,  testi ng  poi n t  P2  
for fl i cker,  etc.  

b   I nstruments  i n tended  to  work at  50  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz” .  
I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 60  Hz” .  
I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz  shal l  u se  the  fi gu res  provi ded  i n  l i nes  “Frequency 
50  Hz”  and  “Frequency 60  Hz”.  

c   See  detai l s  i n  Annex D.   

d   Th reshold  swel l  +  =  l owest threshold  for swel l s  declared  by manufacturer +  u ncertai n ty of res idual  vol tage  

measurement +  hysteresi s  

 Threshold  swel l  −  =  l owest th reshold  for swel l s  declared  by manufacturer −  u ncertain ty of res idual  vol tage  
measurement −  h ysteresis  

 Threshold  d i p  +  =  l owest  th reshold  for d i ps  decl ared  by manufacturer +  u ncertain ty of res idual  vol tage  

measurement  +  h ysteresis  

 Threshold  d ip  −  =  l owest threshold  for d i ps  decl ared  by manufacturer −  u ncertain ty of res idual  vol tage  
measurement  −  h ysteresis  

e   The  manufactu rer may sel ect  the  i n terharmon ics  bu t  sha l l  report  them  i n  the  type  test  report.  

f  Harmon ics  and  i n terharmon ics  phase  ang l es  shal l  not  be  sh i fted  from  the  fundamental .  

NOTE  Th is  tabl e  i s  deri ved  from  Clause  6  of I EC 61 000-4-30: 201 5.  

 

5.1 .4  Single  "power-system  influence  quanti ties"  

Table  4  speci fies  i n  detai l  the  test poin ts  defi ned  for power-system  in fl uence quanti ties ,  
cons isten t wi th  a  subset of the  requ irements  of 6 . 1  of I EC 61 000-4-30: 2008.   

NOTE  Requ i rements  of 6 . 1  were  removed  i n  I EC 61 000-4-30: 201 5  

Table  4  speci fi es  the  testi ng  states '  m in ,  mean  and  max for each  power-system  i n fl uence  
quanti ty,  and  for each  performance class.  Testing  s tates  wi l l  have  to  be  cons idered  for each  
power-system  i n fl uence quanti ty independentl y and  not as  a  whole  set.  These  test poin ts  are  
i n tended  to  be  appl i ed  accord ing  to  the  test procedures  defined  in  C lause  6  and  Clause  7 .  
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Table  4 – List  of sing le  "power-system  in fluence quanti ties"  

Power system  
in fluence  
quanti ti es  

Class  Testing  state  S1  a  Testing  state  S2  a  Testing  state  S3  a  Testing  state  S4 a  

Frequency 
50  H z e  (covers  
50  H z)  

A or S  

 

42 , 5  H z  

 

50  Hz  

 

57 , 5  H z  

 

N .A.  

Frequency 
60  Hz e  (covers  
60  H z)  

A or S  

 

51  H z  

 

60  Hz  

 

69  Hz  

 

N .A.  

Vol tage  
magn i tude  

A 1 0  %  U
d i n
 N.A.  200  %  U

d i n
 N.A.  

S  1 0  %  U
d i n
 N.A.  1 50  %  U

d i n
 N.A.  

Magn i tude  of 
current  

A or S  1 0  %  I
n  

N.A.  1 00  %  I
n  

N.A.  

Harmon ics  ( i n  
add i ti on  to  the  
speci fi ed  
fundamental  
s i gnal )  

A or S  
c 

% 
fundamental  
s i gnal  

H 1 :  1 00%  

H3:  1 0%  1 80°  

H7:  1 0%  1 80°  

H 1 1 :  1 0%  
1 80°  

H 1 5:  4%  1 80°  

H 1 9:  5%  1 80°  

H23:  5%  1 80°  

d  

% 
fundamental  
s i gnal  

H 1 :  1 00%  

H3:  60%  
1 80°  

H5:  55%  0°  

H7:  50%  
1 80°  

H9:  41 %  0°  

N .A.  N.A.  N .A.  

I n terharmon ics  b  

( i ncl ud ing  ranks  
below 
fundamental )  

A N .A.  Frequency =  1 , 5  ×  
fundamental  
frequency;  9  %  of 
U
d i n
 

Frequency =  0 , 5  ×  
fundamental  
frequency;  2 , 5  %  of 
U
d i n
 

Distorti on  appl i ed  
at  two  
i n terharmon ic 
frequenci es  
s imu l taneous l y:  

1 )  Frequency =  2nd  
harmon ic  p l us  
5  Hz (1 05  Hz at  
50  Hz,  and /or 
1 25  Hz at  60  Hz),  
Magn i tude  =  4  %  
of U

d i n
 

2 )  Frequency =  2nd  
harmon ic  p l us  
1 0  Hz (1 1 0  Hz at  
50  Hz,  and /or 1 30  
Hz at  60  Hz),  
Magn i tude  =  6  %  
of U

d i n
 

S  N .A.  Frequency =  

1 , 5  ×  fundamental  
frequency;  2 , 5  %  of 
U
d i n
 

Frequency =  

0 , 5  ×  fundamental  
frequency;  2 , 5  %  of 
U
d i n
 

N.A.  

a   I n fl uence  quanti ti es  shal l  be  cons idered  i nd ivi dual l y,  e . g .  testi ng  s tate  S1  for frequency,  testi ng  state  S2  for fl i cker,  etc.  
Other i n fl uence  q uan ti ti es  shal l  s tay i n  reference  cond i ti ons  for testi ng .  

b   Mai ns  s i gnal i ng  vo l tages  may be  used  l i ke  i n terharmon ics  as  an  i n fl uence  quan ti ty.  

c  Th is  s i gnal  represents  a  crest  factor of 2 .  

d   Th i s  s i gnal  represents  a  crest  factor of 3 .  

e   I nstruments  i n tended  to  work a t  50  H z shal l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz” .  I nstruments  i n tended  to  
work at  60  Hz shal l  use  the  fi gures  provided  i n  the  l i ne  “Frequency 60  Hz” .  I nstruments  i n tended  to  work both  at  50  Hz and  
60  Hz shal l  u se  the  fi gu res  provided  i n  l i nes  “Frequency 50  Hz”  and  “Frequency 60  Hz” .  
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5.1 .5  "External  i nfluence quanti ti es"  

Table  5  and  Table  6  speci fy the  d i fferent  testing  s tates  re lated  to  temperature  and  power 
suppl y vol tage.  

Table  5  – Influence of temperature  

I n fluence quanti ties  Testing  state  ET1  Testing  state  ET2  Testing  state  ET3  

Temperatu re  a  M i n imum  temperature  of 
the  rated  range  of 
operati on .  b  

Bathe  time  as  needed  to  
ach ieve  equ i l i bri um ,  
m in imum  1  h .  

Worst  case  as  defi ned  by 
the  manufacturer i n  the  
range  0  °C  to  45  °C.  b  

Bathe  time  as  needed  to  
ach ieve  equ i l i bri um ,  
m in imum  1  h .  

Maximum  temperatu re  of 
the  rated  range  of 
operati on .  b  

Bathe  time  as  needed  to  
ach ieve  equ i l i bri um ,  
m in imum  1  h .  

a   Circu l ati ng  a i r may be  forced  i n to  the  testi ng  chamber,  l owering  the  impact  of product  sel f-heati ng .  I f 
ci rcu lati ng  a i r i s  forced ,  then  the  temperature  l im i t  shal l  be  ad justed  to  take  i n to  account  the  impact  of the  
forced  a i r on  the  i n ternal  temperatu re  of the  device  under test.  I f the  user of the  s tandard  makes  such  
accommodations,  the  user shal l  provide  su ffi cien t  d etai l s  of th i s  accommodation  so  that  the  test  can  be  
reproduced .   

b   For PQI  products,  th i s  rated  range  of operation  i s  speci fi ed  i n  I EC 62586-1 .  Each  manufacturer or product  
standard  referri ng  to  I EC 62586-2  wi l l  h ave  to  speci fy the  rated  temperature  range  of operation .  

 

Table  6  – In fluence of auxi l i ary power supply vol tage  

I n fluence quan ti ties  Testing  state  EV1  Testing  state  EV2  

Auxi l i ary power suppl y vol tage  U
mi n
 as  speci fi ed  by manufactu rer U

max
 as  speci fi ed  by manufacturer 

 

5.1 .6  Test cri teria  

Table  7  speci fi es  the  d i fferen t generic test cri teria  used  i n  Clause  6  and  Clause  7 .  
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Table  7  – List of generic test cri teria  

Test cri teria  No.  Defin i tion  

TC1 0s(unc)  Every 1 0  s  frequency measurement shal l  be  wi th i n  i ts  speci fi ed  u ncerta in ty.  

TC1 0s(sam)  Every 1 0  s  frequency measurement shal l  be  the  same (wi th i n  twice  the  i n tri ns ic  
uncertain ty).  

TC(1 1 ≤  N ≤1 3)  Counter of frequency read ings  i n  2  m in :  1 1  ≤  N ≤  1 3  

TC1 0/1 2(unc)  Every bas ic 1 0/1 2-cycl e  measurement shal l  be  wi th i n  i ts  speci fi ed  u ncerta in ty.  

TC1 50/1 80(unc)  Every 1 50/1 80-cycle  agg regati on  measurement  shal l  be  wi th i n  i ts  speci fi ed  
uncertain ty.  

TC1 0/1 2(unc)-harm  For the  harmon ic order(s)  being  tested ,  every bas ic 1 0/1 2-cycle  measurement 
shal l  be  wi th i n  the  uncertain ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

TC1 50/1 80(unc)-harm  For the  harmon ic order(s)  being  tested ,  every 1 50/1 80-cycl e  agg regation  
measurement  shal l  be  wi th i n  the  uncertai n ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

TC1 0  m in (unc)-harm  For the  harmon ic order(s)  being  tested ,  every 1 0  m in  agg regation  measurement  
shal l  be  wi th i n  the  uncertain ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

TC1 50/1 80(unc)-thd  The  total  harmon ic  d i storti on  i s  cal cu lated  accord ing  to  the  defi n i ti on  for subgroup  
total  harmon ic  d i storti on  (THDS)  i n  I EC 61 000-4-7.  

TC1 0/1 2(unc)-i n terharm  For the  i n terharmon ics  order(s)  being  tested ,  every basic 1 0/1 2-cycl e  
measurement shal l  be  wi th i n  the  uncertai n ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

TC1 50/1 80(unc)-i n terharm  For the  i n terharmon ics  order(s)  being  tested ,  every 1 50/1 80-cycle  agg regation  
measurement  shal l  be  wi th i n  the  uncertai n ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

TC1 0  m in (unc)-i n terharm  For the  i n terharmon ics  order(s)  being  tested ,  every 1 0  m in  aggregati on  
measurement shal l  be  wi th i n  the  uncertai n ty speci fi ed  i n  I EC 61 000-4-7  cl ass  I .  

The  manufacturer may proceed  wi th  several  repeti ti ons  of the  same test  i n  sequence  to  ensure  that  the  resu l ts  
are  repeatabl e.  

 

5.2  Testing  procedure  

5.2. 1  Device under test  

The device  under test  sha l l  be  representati ve  of the  device  i n  producti on .  

5.2.2  Testing  condi tions  

Reference  cond i tions  for testing  defined  i n  the  re lated  product standard  shal l  appl y un less  
otherwise  speci fied .  For PQI  products,  these  reference  cond i ti ons  are  speci fi ed  i n   
I EC 62586-1 .  

5.2.3  Testing  equ ipment 

Testing  equ ipment and  i ts  ca l ibration  date  shal l  be  speci fi ed  i n  the  test report  and  in  the 
certi ficate.  

For class  A testing ,  an  external  synchron isation  device  shal l  be  used .  

NOTE  Some gu idance  i s  provided  i n  Annex H .  

6 Functional  testing  procedure for instruments  complying  wi th  class  A 
according  to  IEC 61 000-4-30  

6.1  Power frequency 

6. 1 . 1  General  

Frequency measurement shal l  be  made  on  the  reference  channel .  
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6.1 .2  Measurement method  

Each  test  shal l  l ast  at  l east 2  m in .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A1 . 1 . 1  Check that  averag ing  
i n terva l  i s  1 0  s  

Loop  (see  g raph  
below):  

P1 -P3  tri ang le  

Duration :  5  s  

P3-P1  tri ang le  

Duration :  5  s  

Count the  number of 
frequency read ings  i n  
2  m in  (N)  

 

TC1 0s(sam)  

 

TC(1 1 ≤  N ≤1 3)  

 

 

5 s 1 0 s 1 5 s

f Hz

P1

P3

 

 

6.1 .3  Measurement uncertain ty and  measuring  range  

6. 1 . 3. 1  Uncertainty under reference  cond i tions  

Each  test  shal l  l ast  at  l east 1  m in .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  (i f 
test i s  appl i cable)  

A1 . 2 . 1  Check measuring  range  P1  for frequency a  N .A.  TC1 0s(unc)  

A1 . 2 . 2  Check measuring  range  P2  for frequency a  N .A.  TC1 0s(unc)  

A1 . 2 . 3  Check measuring  range  P3  for frequency a  N .A.  TC1 0s(unc)  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 
60  H z”  i n  Tabl e  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provi ded  both  
l i nes  “Frequency 50  Hz”  and  “Frequency 60  H z” .  

 

6.1 .3.2  Variations  due  to  single  influence  quanti ties  

Each  test  shal l  l ast  at  l east 1  m in .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  (i f 
test i s  appl i cable)  

A1 . 3. 1  Measure  i n fl uence  of 
vol tage  magn i tude  on  
measurement uncertain ty 
(for fu rther calcu l ations  as  
requ i red  i n  7 . 1 3).  

P2  for frequency a  b  S 1  for vol tage  
magn i tude.  

TC1 0s(unc)  

A1 . 3 . 2  Measure  i n fl uence  of 
harmon ics  on  measurement  
uncertai n ty (for fu rther 
calcu lations  as  requ i red  i n  
7 . 1 3).  

P2  for frequency a  b   S 1  for harmon ics  TC1 0s(unc)  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gures  provi ded  i n  the  l i ne  “Frequency 
60  Hz”  i n  Tabl e  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provi ded  both  
i n  l i nes  “Frequency 50  Hz”  and  “Frequency 60  H z” .  

b   Frequency measurement i s  made  on  the  reference  channel .  

 

6.1 .4  Measurement evaluation  

No.  Target of the  test  Test  

A1 . 4. 1  Reference  channel  I t  shal l  be  checked  that  the  frequency measurement  i s  made  on  the  
reference  channel .  

 

6.1 .5  Measurement aggregation  

Aggregation  i s  not requ i red  for power frequency.  

6.2  Magnitude of supply vol tage  

6.2. 1  Measurement method  

Each  test  shal l  l ast  at  l east 20  s.   

No.  Target of the  test  Test  

A2. 1 . 1  Check gapless  and  non-
overl app ing  measu rement  

A test  shal l  be  carried  ou t  accord i ng  to  the  requ i rements  of Annex F .  

NOTE  The  fol l owi ng  tests  are  not  l i s ted  here  because  they are  covered  by other tests :  checking  true  RMS  
measurement (covered  by other tests),  checking  basic accuracy of 1 0/1 2-cycle  measu rement (covered  by other 
tests).  

 

6.2.2  Measurement uncertain ty and  measuring  range  

6.2.2 . 1  Uncertainty under reference  cond i tions  

Each  test  shal l  l ast  at  l east 1  s .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
cond i tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A2. 2 . 1  Check measuring  range  P1  for vol tage  
magn i tude   

N .A.  TC1 0/1 2(unc)  

A2. 2 . 2  Check measuring  range  P3  for vol tage  
magn i tude  

N .A.  TC1 0/1 2(unc)  

A2. 2 . 3  Check measuring  range  P5  for vol tage  
magn i tude  

N .A.  TC1 0/1 2(unc)  
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6.2.2 .2  Variations  due to  single  influence  quanti ties  

Each  test sha l l  l ast  at  l east 1  s .  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  ( i f 
test i s  appl i cable)  

A2.3. 1  Measure  i n fl uence  of 
frequency on  measu rement  
uncertain ty (for fu rther 
calcu lations  as  requ i red  i n  
7 . 1 3).  

P3  for vol tage  
magn i tude  

S1  for frequency N .A.  

S3  for frequency N .A.  

  

A2. 3. 2  Measure  i n fl uence  of 
harmon ics  on  measurement 
uncertain ty (for fu rther 
calcu lations  as  requ i red  i n  
7 . 1 3).  

P3  for vol tage  
magn i tude  

S1  for harmon ics  

 

TC1 0/1 2(unc)  on  
ch1  compared  to  a  
reference  vol tage  

 

6.2.3  Measurement evaluation  

Not appl icable.  

6.2.4  Measurement aggregation  

6.2.4.1  1 0/1 2  cycles  wi th  1 0  min  synchronisation  

Each  test shal l  l ast  at  l east  1 1  m in ,  and  shal l  contain  at  l east two  consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

A2.4. 1  Check aggregation  overl ap  1  P3  for vol tage  
magn i tude  

f =  59, 99  Hz (covering  
60  Hz)  or f =  49, 99  Hz 
(coveri ng  50  Hz)”  

Test  du ration  =  1 1  m in  

Test the  time  tag ,  
and  the  sequence  
number of b l ocks  
for proper re-
synchron i zati on  to  
the  1 0  m in  ti ck as  
speci fi ed  i n  
I EC 61 000-4-30.  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  t ime  i n terval  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  Hz =  (2  999, 5  /  600)  ×  1 0  

 

6.2.4.2  1 50/1 80-cycle- aggregation  with  1 0  m in  synchron isation  

Each  test shal l  l ast a t least 1 1  m in ,  and  shal l  contain  at l east  two consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A2.5. 1  Check aggregation  overl ap  2  Loop  (see  g raph  
below):  

– vol tage  chang ing  
l i nearl y from  P1  to  
P3  for 1  m in  i n  
du ration ,  then  

– l i nearl y from  P3  to  
P1  for 1  m in  i n  
du ration .  

f =  50 , 1 25  Hz 
(coveri ng  50  Hz)  
and /or 60, 1 5  Hz 
(coveri ng  60  Hz)  
depend ing  on  
manufacturer 
selection .  

Test  the  
aggregation  of 
1 0/1 2-cycl e  data  
i n to  1 50/1 80-cycle  
i n terva l  re lati ve  to  
the  1 0  m in  t i ck as  
speci fi ed  i n  
I EC 61 000-4-30.  

1  min 2 min 3 min

U (V)

P1

P3

 

NOTE  1  The  time  on  the  x-axis  i s  not  
necessari l y synchron ised  on  the  1 0  m in  t i ck 

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 50/1 80-cycle  time  i n terval  number 201 .  

NOTE  2  50, 1 25  Hz =  (200, 5  /  600)  ×  1 50;  60 , 1 5  Hz =  (200, 5  /  600)  ×  1 80  

 

6.2.4.3  1 0  m in  aggregation  

Each  test shal l  l ast at  l east 1 1  m in ,  and  shal l  conta in  at least two consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  

A2.6. 1  Check 1 0  m in  aggregati on  Loop  (see  g raph  
below):  

– vol tage  chang ing  
l i nearl y from  P1  to  
P3  for 1  m in  i n  
du ration ,  then  

– l i nearl y from  P3  to  
P1  for 1  m in  i n  
du ration .  

S2  for frequency 

 

Test  the  
agg regation  of 
1 0/1 2-cycl e  data  
i n to  1 0  m in  i n terval  
re l ati ve  to  the  
1 0  m in  t i ck as  
speci fi ed  i n  
I EC 61 000-4-30.  

1  min 2 min 3 min

U (V)

P1

P3

 

NOTE  The  time  on  x-axis  i s  not  necessari l y 
synchron ised  on  the  1 0  m in  t i ck 

 

6.2.4.4  2-h  aggregation  

When  appl icable,  the  test sha l l  be  carried  ou t accord ing  to  the  tab le  below:  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A2.7. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment  under test.  

 

6.3  F l icker 

Test shal l  be  performed  accord ing  to  I EC  61 000-4-1 5  testing  requ irements.  

6.4 Supply vol tage  i n terruptions,  d ips  and  swel ls  

6.4. 1  General  

NOTE  Further gu i dance  for testi ng  i s  provi ded  i n  Annex D  and  Annex E .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

A4. 1 . 1  Check U
rms(½)

 are  
i ndependentl y synch ron ized  
on  each  channel  on  zero  
crossing .  

P4  for frequency  a  for 
at  l east  1 5  s  d  .  

Vol tage  step  shou ld  
be  made  on  zero  
crossing .  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

– At  T1 ,  i n j ect  0  %  U
d i n
 

i n terruption  of 
duration  2  cycles  
fol l owed  by a  step  at  
90  %  U

d i n
 and  of 2  

cycles,  then  a  steady 
state  at  94  %  U

d i n
 on  

channel  1  

– At  T1  +  1 0cycles  +  
1 /3  cycle,  appl y the  
same profi l e  on  
channel  2 .  

– At  T1  +  20cycles−1 /3  
cycle,  apply the  
same  profi l e  on  
channel  3 .  

See  F igure  1  and  
F igu re  2 .  

– Check,  for each  
channel ,  that  the  
sequence  of 
U
rms(½)

 i n  the  
i nstrument 
compl ies  to  the  
sequence  defi ned  
i n  F i gu re  4 .  

– Check time  tag  of 

U
rms(½)

 (N +  1 )  on  

channel  1 :  T1  +  
½  cycle.  

– Check that  time  
tag  of U

rms(½)
 

(N +  1 )  on  
channel2  i s  

T1  +  1 0 , 5  

cycles  ±  ½  cycle  

– Check that  t ime  
tag  of U

rms(½)
 

(N +  1 )  on  
channel  3  i s  

T1  +  20 , 5  cycl es  

±  ½  cycle.   

A4. 1 . 2  Check ampl i tude  and  
du ration  accuracy 
requ i rement d  

P5  for swel l s .  b  

P4  for frequency a
 

Th is  test  does  not  
requ i re  a  synchron i zed  
generator.  

The  change  of s i gnal  
ampl i tude  to  create  
d ips/swel l s/i n terruption  
wi l l  be  s imu l taneous  i n  
t ime.  

Test  shal l  be  ach ieved  
wi th  the  fol l owing  
durations:  1 ;  1 , 5;  2 , 5;  
1 0;  30  and  1 50  cycles .  

See  F igure  5,  F i gu re  6 ,  
F i gu re  7  and  F i gu re  8  

Check that  a l l  
durations  and  
ampl i tudes  reported  
on  the  
d ips/swel l s/i n terrup
tion  measurements  
comply wi th  5. 4. 5. 1  
(ampl i tude  
accuracy 
requ i rement)  of 
I EC 61 000-4-
30: 201 5    and  
5 . 4 . 5. 2  (du rati on  
accuracy 
requ i rement)  

The  expected  
duration  resu l ts  are  

I n j ected  d uration  ±  
1  cycle,  see  F i gure  
5  and  F igu re  6  
where  the  expected  
du ration  i s  3  cycles  

±  1  cycle.  

The  expected  
ampl i tude  resu l ts  
are  i n j ected  testi ng  
poin t  Px  ampl i tu de  

±  0 , 2  %  U
d i n
 (Px  

bei ng  P5  or P3).  

P3  for d i ps/I n t.  b  

P4  for frequency a  

A4. 1 . 3  Check th reshol d  P2  for swel l s  b  c  

P4  for frequency a  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

The  change  of s i gnal  
ampl i tude  to  create  
d ips/swel l s/i n terruption
s  wi l l  be  s imu l taneous  
i n  time.  

Test  shal l  be  carri ed  
ou t  wi th  the  fol l owi ng  
du ration :  2 , 5  cycles.  

Check the  d u ration  
accuracy compl ies  
wi th  I EC 61 000-4-
30: 201 5,  5. 4. 5. 2 .  

The  expected  
duration  resu l t  i s  

2 , 5  cycles  ±  1  
cycle.  

 

P1  for swel l s  b  c  

P4  for frequency a  

P2  for d i ps/I n t.  b  c  

P4  for frequency a  

P1  for d i ps/i n t.  b  c  

P4  for frequency a  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

A4. 1 . 4  Check i n fl uence  of mains  
frequency.  

P1  for frequency a  

P3  for d i ps/i n t.  b  

Th i s  test  does  not  
requ i re  synchron i zed  
generator.  

The  change  of s i gnal  
ampl i tude  to  create  
d ips/swel l s/i n terruption  
wi l l  be  s imu l taneous  i n  
time.  

Test  shal l  be  ach ieved  
wi th  the  fol l owing  
durations:  2  and  30  
cycles.  

Check the  d uration  
accuracy compl ies  
wi th  5 . 4 . 5. 2  of 
I EC 61 000-4-
30: 201 5   

The  expected  
du ration  resu l t  i s  
respecti vel y 2  and  

30  cycles  ±  1  cycle.   

 

P3  for frequency  a  

P3  for d i ps/i n t.  b  

A4. 1 . 5  Check d ips  /  i n terrupti ons  /  
swel l s  i n  a  pol yphase  
system  

A test  shal l  be  ach i eved  accord ing  to  the  requ i rements  of 6 . 4 . 2  and  
6 . 4 . 3 .  

A4. 1 . 6  Check s l i d i ng  vol tage  
reference  – s teady-state  
operati on  e  

1 )  Confi guration :  
se lect  s l i d i ng  
reference  vol tage,  d i p  
th reshold  set  to  
90  %  U

sr
,  h ysteresis  =  

2  %  U
d i n
.  

2 )  I n j ect  s teady state  
vol tage  at  U

d i n
 for at  

l east  5  m in .  Then  
decrease  vol tage  
ampl i tude  by to  95  %  
U
d i n
 for 5  m in .  Then  

87  %  U
d i n
 for 5  m in .   

See  F igure  9  No  d i p  shou ld  be  
detected .  

 

3 )  I n j ect  d i p  of 5  
cycles  duration  at  
50  %  U

d i n
.  

Veri fy that  
i nstrument i s  
detecti ng  a  d i p  at  
57, 5  %  of U

ref
.  

NOTE  57, 5  %  =  
50/87  ×  1 00  %  

A4. 1 . 7  Check s l i d i ng  vol tage  
reference  – S l i d i ng  
reference  start  up  
cond i ti on  e  

1 )  Confi guration :  
se lect  s l i d i ng  
reference  vol tage,  d i p  
th reshold  set  to  90  %  
U
d i n
,  hysteres is  =  2  %  

U
d i n
.  

2 )  Tu rn  on  the  
i nstrument wi th  0V 
i n j ected  at  the  vol tage  
i npu ts .   

See  F igure  1 0  The  i nstrument 
shal l  detect an  
i n terruption  s tart.  

3)  After 5  m in  +  
i n strument  boot up  
t ime,  i n j ect  vol tage  =  
U
d i n
 

NOTE  2  The  
purpose  i s  to  check 
that  the  s l i d i ng  
reference  vol tage  i s  
bu i l t  from  an  i n i ti a l  
va l ue  of U

d i n
,  not  

refreshed  un ti l  the  
vol tage  i s  appl i ed .  

Veri fy that  the  
i nstrument has  
detected  an  end  of 
i n terruption  
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a   I nstruments  i n tended  to  work at  50  Hz shal l  use  the  fi gu res  provi ded  i n  l i ne  “Frequency 50  Hz”  i n  Table  3 .  
I nstruments  i n tended  to  work at  60  Hz shal l  use  the  fi gu res  provi ded  i n  l i ne  “Frequency 60  Hz”  i n  Table  3 .  
I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provi ded  both  i n  the  l i ne  
“Frequency 50  Hz”  and  i n  the  l i ne  “Frequency 60  Hz” .  

b   Test  poin ts  P1 ,  P2 ,  P3,  P4  and  P5  as  described  i n  Table 3 .  

c   Test  poin t  P1  shal l  not  be  i d en ti fi ed  as  a  d i p/swel l ,  and  testi ng  poin t  P2  shal l  be  i denti fi ed  as  a  d i p/swel l .  

d   Recommended  value  for th reshold  d ip  i s  90  %  U
d i n
,  for swel l  th reshold ,  1 1 0  %  U

d i n
,  h ysteresis  =  2  % .  

e   The  use  of s l i d i ng  reference  vol tage  i s  opti onal .  Th i s  test  i s  appl i cabl e  on ly i f the  manufacturer implements  
s l i d i ng  reference  vol tage.  
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Figure  1  – Overview of test  for d ips  according  to  test  A4. 1 .1  
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Figure  2  – Detai l  1  of waveform  for test  of d ips  according  to  test A4. 1 . 1  
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Figure 3  – Detai l  2  of waveform  for tests  of d ips  accord ing  to  A4. 1 . 1  
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U
rms(½)

  
N 

U
rms(½)

  

N +  1  

U
rms(½)

  

 N +  2  

U
rms(½)
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U
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U
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Figure  4 – Detai l  3  of waveform  for tests  of d ips  accord ing  to  test  A4. 1 .1  

 

Figure 5  – Detai l  1  of waveform  for test  of d ips  according  to  test A4. 1 .2  
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Figure 6  – Detai l  2  of waveform  for tests  of d ips  accord ing  to  test  A4. 1 .2  

 

Figure 7  – Detai l  1  of waveform  for test  of swel ls  according  to  test A4. 1 .2  
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Figure 8  – Detai l  2  of waveform  for tests  of swel ls  accord ing  to  test A4. 1 .2  
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Figure  9  – S l id ing  reference  vol tage test  
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Figure  1 0  – S l id ing  reference  start up  condition  

6.4.2  Check d ips  / i n terruptions  in  polyphase system  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f test i s  
appl icable)  

A4.2 . 1  Check that  d i ps  and  
i n terruptions  are  properl y 
detected  i n  a  pol yphase  
system ,  by appl ying  a  
s i ng le  test  wi th  a  3 -phase  
non -synchronous  
d i s tu rbance  that  con ta ins  
both  a  d i p  and  an  
i n terruption .  

P4  for frequency for at  
l east  1 5  s .  

D ip  th reshold  =  90  %  
U
d i n ,  hysteresis  =  2  %  
U
d i n
 

I n terrupti on  th reshold  =  
1 0  %  U

d i n ,  hysteresis  
=2  %  U

d i n
 

Vol tage  steps  shou l d  be  
made  on  zero  cross ing  
for each  phase.  

Th i s  test  does  not  requ i re  
a  synch ron i zed  
generator.  

– Beg in  the  test  wi th  a l l  
th ree  phases  set  to  
U
d i n .
 

–  At  t1  (synch ron ized  to  
zero  crossing  on  phase  
1 ) ,  i n j ect  0  %  U

d i n
 on  

phase  1 .  

– At  t1  +  1 cycl e  
(synch ron i zed  to  zero  
crossing  on  phase  2 ),  
i n j ect  0  %  U

d i n
 on  

phase  2 .  

– At  t2  (synch ron ized  to  
zero  cross ing  on  phase  
3),  i n j ect  0  %  U

d i n
 on  

phase  3 .  

– At  t3  (synch ron ized  to  
zero  crossing  on  phase  
3),  i n j ect  1 00  %  U

d i n
 on  

phase  3 .  

– At  t3  +  1 cycle  
(synch ron i zed  to  zero  
crossing  on  phase  2 ),  
i n j ect  1 00  %  U

d i n
 on  

phase  2 .  

– At  t4  (synchron ized  to  
zero  cross ing  on  phase  
1 ) ,  i n j ect  1 00  %  U

d i n
 on  

phase  1 .  

See  F igure  1 1 ,  F i gure  1 2  
and  F i gu re  1 3.  

– For each  channe l ,  
check that  the  
sequence  of U

rms (½)
 i n  

the  i nstrument 
compl ies  to  the  
sequence  defi ned  i n  
F i gu re  1 3.  

– Check that  the  
pol yphase  d i p  du rati on  
i s  correctl y reported  as  
6 , 5  cycles  (wi th i n  the  
tim ing  accuracy 
defi ned  i n  I EC 61 000-
4-30).  

– Check that  the  
pol yphase  i n terruption  
du ration  i s  correctl y 
reported  as  1 , 5  cycles  
(wi th i n  the  tim ing  
accuracy defi ned  i n  
I EC 61 000-4-30).  

– Check that  the  
remain ing  vol tage  for 
the  d i p  measurement  i s  
correctl y reported  as  
0  %  U

d i n
 (wi th i n  the  

magn i tude  accuracy 
defi ned  i n  I EC 61 000-
4-30).   
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NOTE  The  fi gu re  i s  not  d rawn  to  scale.  

Figure 1 1  – Detai l  1  of waveform  for test  of polyphase d ips/interruptions  

 

Figure 1 2  – Detai l  2  of waveform  for test  of polyphase d ips/interruptions  
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Figure 1 3  – Detai l  3  of waveform  for test  of polyphase d ips/interruptions  

6.4.3  Check swel ls  i n  polyphase  system  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri teria  (i f test i s  
appl icable)  

A4.3. 1
.  

Check that  swel l s  are  
properl y detected  i n  a  
pol yphase  system  by 
appl yi ng  a  s i ng le  test  
wi th  a  3 -phase  non -
synchronous  swel l  
i n j ection .  

P4  for frequency for at  
l east  1 5  s .  

Swel l  th reshold  =  
1 1 0  %  U

d i n ,  h ysteresis  
=  2  %  U

d i n
 

Vol tage  steps  shal l  be  
made  on  zero  crossing  
for each  phase.  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

– Beg in  the  test  wi th  
a l l  th ree  phases  set  
to  U

d i n .
 

– At  t1  (synch ron ized  
to  zero  crossing  on  
phase  1 ),  i n j ect  
1 30  %  U

d i n
 on  

phase  1 .  

– At  t1  +  1 cycle  
(synch ron i zed  to  
zero  crossing  on  
phase  2),  i n j ect  
1 30  %  U

d i n
 on  

phase  2 .  

– At  t1  +  2cycles  
(synch ron i zed  to  
zero  crossing  on  
phase  3),  i n j ect  
1 50  %  U

d i n
 on  

phase  3 .  

– At  t1  +  4cycles  
(synch ron i zed  to  
zero  crossings  on  
phase  1  and  phase  
3),  i n j ect  1 00  %  
U
d i n
 on  both  phase  

1  and  phase  3 .  

– At  t3  (synch ron ized  
to  zero  crossing  on  
phase  2),  i n j ect  
1 00  %  U

d i n
 on  

phase  2 .  

See  F igure  1 4  and  
F igu re  1 5  .  

– For each  channe l ,  
check that  the  
sequence  of U

rms (½)
 

i n  the  i nstrument 
compl ies  wi th  the  
sequence  defi ned  i n  
F i gu re  1 5.  

– Check that  the  
pol yphase  swel l  
duration  i s  correctl y 
reported  as  6 , 5  
cycles  (wi th i n  the  
t im ing  accuracy 
defi ned  i n  
I EC 61 000-4-30).  

– Check that  the  
pol yphase  swel l  
ampl i tude  i s  correctl y 
reported  as  1 50  %  
U
d i n
 (wi th i n  the  

magn i tude  accuracy 
defi ned  i n  
I EC 61 000-4-30).   
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Figure 1 4 – Detai l  1  of waveform  for test  of polyphase swel ls  
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Figure 1 5 – Detai l  2  of waveform  for test  of polyphase swel ls  

6.5  Supply vol tage  unbalance  

6.5. 1  General  

Use  a  3-channel  AC  power sou rce  that meets  or exceeds  the  fo l l owing  stabi l i ty rati ngs  under  

the  reference  cond i tions:  vo l tage  ±0,05  % .  

NOTE  Reference  cond i ti ons  for PQI  are  defi ned  i n  I EC 62586-1 .  
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6.5.2  Measurement method ,  measurement uncertain ty and  measuring  range   

No.  Target of the  test  Testing  condi tions  Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A5. 1 . 1  Check accuracy of 
unbalance  
measurement 

Connect a  3 -channe l  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
1 00  %  of Ud i n  

Channel  2  (L2  to  N )  to  
1 00  %  of Ud i n  

Channel  3  (L3  to  N )  to  
1 00  %  of Ud i n   

N .A.  Check i f u
0
 and  u

2
 i s  

between  0  %  and   
0 , 1 5  %  

 

A5. 1 . 2  Check accuracy of 
unbalance  
measurement 

Connect the  3 -channel  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
73  %  of Ud i n  

Channel  2  (L2  to  N )  to  
80  %  of Ud i n  

Channel  3  (L3  to  N )  to  
87  %  of Ud i n   

N . A.  Check i f u
0
 and  u

2
 i s  

between  4 , 9  %  and  
5, 2  %  

 

A5. 1 . 3  Check accuracy of 
unbalance  
measurement 

Connect the  3 -channel  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
1 52  %  of Ud i n  

Channel  2  (L2  to  N )  to  
1 40  %  of Ud i n  

Channel  3  (L3  to  N )  to  
1 28  %  of Ud i n   

N .A.  Check i f u
0
 and  u

2
 i s  

between  4 , 8  %  and  
5, 1  %  

 

A5. 1 . 4  Check accuracy of 
unbalance  
measurement wi th  
phase  d i splacement  
wi th  a  4 -wi re  system .  

Connect a  3 -channe l  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
1 00  %  of Ud i n  ,  0°  

Channel  2  (L2  to  N )  to  
90  %  of Ud i n  ,  - 1 22°  

Channel  3  (L3  to  N )  to  

1 00  %  of Ud i n  ,  +1 1 8°  

N .A.  Check i f u
2
 =  2 , 47  %  ±  

0 , 1 5  %  

and  u
0
 =  4 , 52  %  ±  

0 , 1 5  %  

 

 

6.5.3  Aggregation  

I t  shal l  be  veri fied  that  the  aggregated  values  are  provided  by the  equ ipment under test.  An  
accuracy test  of the  aggregated  values  is  not requ ired .  

6.6  Vol tage  harmon ics  

6.6. 1  Measurement method  

Each  test  shal l  l ast  at  l east 1 0  s.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6. 1 . 1  Check that  the  1 0/1 2-cycle  
measurement i n terval s  are  
gapl ess  and  non -
overl app ing  

A test  shal l  be  carried  ou t  accord i ng  to  the  requ i rements  of Annex F  

A6. 1 . 2  Check that  the  1 0/1 2-cycle  
measurements  use  the  
harmon ic  subgroup  
measurement (U

sg. n
)  from  

I EC 61 000-4-7  

Apply reference  
cond i ti ons,  p l us  P1  for 
harmon ics  (veri fy basic  
subgroup  
measurement)  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  5  %)  

Apply reference  
cond i ti ons,  p l us  P1  for 
i n terharmon ics)  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (no  
s i gn i fi can t con ten t 
detected )  

Apply reference  
cond i ti ons,  p l us  S4  for 
i n terharmon ics   

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  4  %)  

A6. 1 . 3  Check that  measurements  
are  made  at  l east  up  to  the  
50 th  o rder 

N .A.  N .A.  Veri fy that  at  l east  
50  harmon ics  are  
provi ded  by the  
device  

A6. 1 . 4  I f total  harmon ic d i s torti on  i s  
ca l cu lated ,  check that  i t  i s  
the  subgroup  tota l  harmon ic 
d i storti on  (THDS)  from  
I EC 61 000-4-7  

Apply reference  
cond i ti ons  pl us  P5  for 
harmon ics  

N .A.  TC1 50/1 80(unc)-
thd  (s i gn i fi can t 
d i storti on  detected )  

Apply reference  
cond i ti ons  pl us  P5  for 
i n terharmon ics  

N .A.  TC1 50/1 80(unc)-
thd  (no  s i gn i fi can t 
d i storti on  detected )  

A6. 1 . 5  Check that  a  crest  factor of 
at  l east  2  i s  supported  by 
the  device  

Apply reference  
cond i ti ons  pl us  S1  for 
harmon ics  (crest  
factor of 2 )  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  

A6. 1 . 6  Check that  a  properl y 
designed  an ti -a l i as ing  fi l ter 
i s  used  on  the  device,  
provi d i ng  ( i n  combination  
wi th  oversampl i ng )  an  
attenuati on  exceed ing  50  dB  
for any frequency producing  
an  al i as  bel ow or u p  to  the  
50 th  h armon ic.  

Apply reference  
cond i ti ons  pl us  1 0  %  
of Ud i n  a t  75, 0  ×  the  
fundamental  
frequency a  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  (no  
a l i as ing  detected )  

Apply reference  
cond i ti ons  pl us  1 0  %  
of Ud i n  a t  1 50, 0  ×  the  
fundamental  
frequency a  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  (no  
a l i as ing  detected )  

Apply reference  
cond i ti ons  pl us  1 0  %  
of Ud i n  a t  501 , 0  ×  the  
fundamental  
frequency a

 

N.A.  TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  (no  
a l i as ing  detected )  

a   Only three  mandatory an ti -al i as ing  test  poi n ts  are  defi ned  here  to  s impl i fy the  m in imum  testi ng  requ i rement.  
However,  depend ing  on  the  sampl i ng  rate  and  fi l ter characteri sti cs  of the  device  under test,  other spectral  
conten t may be  requ i red  to  properl y evaluate  the  operation  of an  an ti -a l i as i ng  fi l ter.  The  test  l ab  appl ying  th i s  
procedu re  may add i ti onal l y choose  to  appl y a  set  of broad  spectrum  s i gnal s  as  a  more  exhausti ve  test  of the  
an ti -al i as i ng  fi l ter,  us i ng  a  network anal yser or other s im i l ar equ i pment.  

 

6.6.2  Measurement uncertain ty and  measuring  range  

6.6.2 . 1  Uncertainty under reference  cond itions  

Each  test  shal l  l ast  at  l east 1 0  s.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6. 2 . 1  Check measuring  
uncertain ty – s i ng le  even  
harmon ic  

Reference  cond i ti ons  
p l us  P1  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

A6. 2 . 2  Check measuring  
uncertain ty – s i ng le  odd  
harmon ic  

Reference  cond i ti ons  
p l us  P2  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

A6. 2 . 3  Check measuring  
uncertain ty – s i ng le  h i gh  
harmon ic  

Reference  cond i ti ons  
p l us  P3  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

A6. 2 . 4  Check measuring  range  – 
l ow end  

Reference  cond i ti ons  
p l us  P4  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

A6. 2 . 5  Check measuring  range  – 
h i gh  end  

Reference  cond i ti ons  
p l us  P5  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

NOTE  The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of data  extraction ,  as  i t  wi l l  be  necessary 
to  extract measurement  data  for a l l  50  harmon ics ,  and  th i s  i s  easier to  do  i n  a  3 -s  window than  a  shorter one.  

 

6.6.2 .2  Variations  due  to  single  influence  quanti ties  

Each  test  shal l  l ast  at  l east 1 0  s.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  (i f 
test i s  appl i cable)  

A6.3. 1  Check i n fl uence  of 
frequency on  measu rement  
uncertain ty 

Reference  cond i ti ons  
p l us  P1  for harmon ics  
( l owest harmon ic 
order)  

S1  for frequency 
( l owest  frequency)  

TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  

Reference  cond i ti ons  
p l us  P3  for harmon ics  
(h i ghest harmon ic 
order)  

S3  for frequency 
(h i ghest frequency)  

TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  

A6. 3. 2  Check i n fl uence  of vo l tage  
magn i tude  on  measurement 
uncertain ty 

Reference  cond i ti ons  
p l us  P2  for harmon ics  

S1  for vol tage  
magn i tude  ( l owest  
bound )  

TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  

Reference  cond i ti ons  
p l us  P2  for harmon ics  

S3  for vol tage  
magn i tude  (h i ghest 
vol tage)  

TC1 50/1 80(unc)-
harm  for a l l  50  
harmon ics  

NOTE  The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of data  extraction ,  as  i t  wi l l  be  necessary 
to  extract measurement  data  for a l l  50  harmon ics ,  and  th i s  i s  easier to  do  i n  a  3 -s  window than  a  shorter one.  

 

6.6.3  Measurement evaluation  

Not appl icable.  

6.6.4  Measurement aggregation  

6.6.4.1  1 0/1 2  cycles  wi th  1 0  min  synchronization  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6.4. 1  Check aggregation  overl ap  
1 .  

Reference  cond i ti ons  
p l us  P2  for harmon ics .   

f =  49, 99  Hz or 
59, 99  Hz  

Test  duration  =  1 1  m in  

Test  the  t ime  tag ,  
and  the  sequence  
number of b l ocks  
for the  3 rd  
harmon ic.  

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  time  i n terva l  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  H z =  (2  999, 5  /  600)  ×  1 0  

 

6.6.4.2  1 50/1 80-cycle  aggregation  wi th  1 0  min  synchronization  

Each  test sha l l  l ast  at  l east  1 1  m in ,  and  shal l  conta in  at  l east two  consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6.5. 1  Check aggregation  overl ap  2  Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constant  fundamental  
component),  and  add  
varyi ng  harmon ic  
con tent  as  d escribed :  

– start  at  P2  for 
harmon ics ;  

– ramp the  harmon ic  
conten t d own  by 
1  % /s  un ti l  i t  
reaches  0  % ;  

– ramp  the  harmon ic 
conten t u p  by 1  % /s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  50 , 1 25  Hz 
(coveri ng  50  Hz)  or 
60, 1 5  Hz (covering  
60  Hz)  depend ing  on  
manufacturer selection  

 

TC1 50/1 80(unc)-
harm  for the  3 rd  
harmon ic,  wi th  
correct agg regation  
of the  1 0/1 2 -cycle  
val ues  for each  of 
the  two overl apping  
1 50/1 80-cycle  
agg regation  
i n terva l s  

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 50/1 80  cycl e  time  i n terval  n umber 201 .  

NOTE  50, 1 25  Hz =  (200, 5  /  600)  ×  1 50;  60 , 1 5  Hz =  (200, 5  /  600)  ×  1 80  

 

6.6.4.3  1 0  m in  aggregation  

Each  test shal l  l ast at  l east 1 1  m in ,  and  shal l  conta in  at least two consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6.6. 1  Check 1 0  m in  aggregati on  Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constant  fundamental  
component),  and  add  
varyi ng  harmon ic 
conten t as  d escribed :  

– start  at  P2  for 
harmon ics ;  

– ramp the  harmon ic 
conten t d own  by 
1  %/s  un ti l  i t  
reaches  0  % ;  

– ramp  the  harmon ic 
con ten t u p  by 1  % /s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  49, 99  Hz or 
59, 99  Hz  

Test  duration  =  1 1  m in  

TC1 0  m in (unc)-
harm  for the  th i rd  
harmon ic,  wi th  
correct agg regation  
of the  1 0/1 2-cycle  
val ues  based  on  
the  b l ock sequence  
numbers  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 0/1 2  cycle  time  i n terval  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5/600)  ×  1 2 ;  49, 99  Hz =  (2  999, 5/600)  ×  1 0  

 

6.6.4.4  2-h  aggregation  

When  appl icable,  the  test sha l l  be  carried  ou t  accord ing  to  the  below table:  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary 
test condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A6.7. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment under test.  

 

6.7  Vol tage  i n terharmonics  

6.7. 1  Measurement method  

Each  test sha l l  l ast  at  l east 1 0  s .  

International  Electrotechnical  Commission

 



 – 44  – I EC 62586-2: 201 7  © I EC  201 7  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A7. 1 . 1  Check that  the  1 0/1 2-cycle  
measurement i n terval s  are  
gapl ess  and  non -
overl app ing  

A test  shal l  be  ach i eved  accord ing  to  the  requ i rements  of Annex F  

A7. 1 . 2  Check that  the  1 0/1 2-cycle  
measurements  use  the  
i n terharmon ics  subgroup  
measurement (U

isg. h
)  from  

I EC 61 000-4-7  

Apply reference  
cond i ti ons,  p l us  P1  for 
harmon ics  

N .A.  TC1 0/1 2(unc)-
i n terharm  for the  
two  i n terharmon ics  
su rround ing  the  2nd  
harmon ic (no  
s i gn i fi cant  con ten t 
on  e i ther 
i n terharmon ics)  

Apply reference  
cond i ti ons,  p l us  P1  for 
i n terharmon ics  

N .A.  TC1 0/1 2(unc)-
i n terharm  for the  
i n terharmon ic 
between  the  
fundamental  and  
the  2nd  harmon ic 
( i n terharmon ic i s  
present)  

A7. 1 . 3  Check that  measurements  
are  made  at  l east  up  to  the  
50 th  o rder 

N .A.  N .A.  Veri fy that  at  l east  
50  i n terharmon ics  
are  provi ded  by the  
device  

 

6.7.2  Measurement uncertain ty and  measuring  range  

6.7.2 . 1  Uncertainty under reference  cond itions  

Each  test  shal l  l ast  at  l east 1 0  s.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A7. 2 . 1  Check measuring  
uncertain ty – no  
i n terharmon ics  

Reference  cond i ti ons  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 2 . 2  Check measuring  
uncertain ty – s i ng le  l ow 
order i n terharmon ic  

P1  for i n terharmon ics  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 2 . 3  Check measuring  
uncertain ty – s i ng le  
med ium  order 
i n terharmon ic  

P2  for i n terharmon ics  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 2 . 4  Check measuring  
uncertain ty – s i ng le  
h i gh  order 
i n terharmon ic  

P3  for i n terharmon ics  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 2 . 5  Check measuring  
range  – l ow end  

P4  for i n terharmon ics  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 2 . 6  Check measuring  
range  – h i gh  end  

P5  for i n terharmon ics  N .A.  TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of d ata  extraction ,  as  i t  wi l l  be  necessary to  
extract  measurement data  for a l l  50  i n terharmon ics,  and  th i s  i s  eas ier to  do  i n  a  3 -s  window than  a  shorter one.  

 

6.7.2 .2  Variations  due  to  single  influence  quanti ti es  

Each  test  shal l  l ast  at  l east 1 0  s.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  

A7.3. 1  Check i n fl uence  of 
frequency on  
measurement 
uncertain ty  

P1  for i n terharmon ics  
( l owest i n terharmon ic 
order 

S1  for frequency 
( l owest frequency)  

TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

P3  for i n terharmon ics  
(h i ghest i n terharmon ic 
order)  

S3  for frequency 
(h i ghest frequency)  

TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

A7. 3. 2  Check i n fl uence  of 
vol tage  magn i tude  on  
measurement 
uncertain ty  

P2  for i n terharmon ics  S1  for vol tage  
magn i tude  ( l owest 
bound )  

TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

P2  for i n terharmon ics  S3  for vol tage  
magn i tude  (h i ghest  
bound )  

TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  

The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of d ata  extraction ,  as  i t  wi l l  be  necessary to  
extract measurement  data  for a l l  50  i n terharmon ics,  and  th i s  i s  eas ier to  do  i n  a  3 -s  window than  a  shorter one.  

 

6.7.3  Measurement evaluation  

Not appl icable.  

6.7.4  Measurement aggregation  

6.7.4.1  1 0/1 2  cycles  wi th  1 0  min  synchronization  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A7.4. 1  Check aggregation  
overl ap  1  

P2  for i n terharmon ics   f =  49, 99  Hz or 
59, 99  Hz  

Test du ration  =  1 1  m in  

Test the  time  tag ,  and  
the  sequence  number 
of b l ocks  for the  
i n terharmon ic at  7 , 5  ×  
the  fundamental  
frequency.  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  t ime  i n terva l  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  Hz =  (2  999, 5  /  600)  ×  1 0  

 

6.7.4.2  1 50/1 80-cycle  aggregation  wi th  1 0  min  synchronization  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two consecutive  RTC 1 0  m in  
ticks.  

International  Electrotechnical  Commission

 



 – 46  – I EC 62586-2: 201 7  © I EC  201 7  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A7.5. 1  Check aggregation  
overl ap  2  

Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constan t fundamental  
component),  and  add  
varyi ng  i n terharmon ic  
con tent  as  d escribed :  

– s tart  at  P2  for 
i n terharmon ics  

– ramp  the  
i n terharmon ic  
con tent  d own  by 
1  % /s  un ti l  i t  reaches  
0  %  

– ramp the  
i n terharmon ic 
conten t u p  by 1  %/s  
un ti l  i t  reaches  P2  

– repeat  

f =  50, 1 25  H z (covering  
50  Hz)  or 60, 1 5  Hz 
(coveri ng  60  Hz)  
depend ing  on  
manufacturer selection  

TC1 50/1 80(unc)-
i n terharm  for the  
i n terharmon ic at  7 , 5  ×  
the  fundamental  
frequency,  wi th  correct 
agg regation  of the  
1 0/1 2-cycl e  val ues  for 
each  of the  two  
overl app ing  1 50/1 80-
cycle  aggregati on  
i n terva l s  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 50/1 80-cycle  t ime  i n terval  number 201 .  

NOTE  50, 1 25  H z =  (200, 5  /  600)  ×  1 50;  60, 1 5  Hz =  (200, 5  /  600)  ×  1 80  

 

6.7.4.3  1 0  m in  aggregation  

Each  test shal l  l ast at  l east 1 1  m in ,  and  shal l  conta in  at least two consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri teria  (i f test i s  
appl icable)  

A7.6. 1  Check 1 0  m in  
agg regation  

Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constan t fundamental  
component),  and  add  
varyi ng  i n terharmon ic  
con tent  as  d escribed :  

– s tart  at  P2  for 
i n terharmon ics;  

– ramp  the  
i n terharmon ic  
con tent  d own  by 
1  % /s  un ti l  i t  reaches  
0  % ;  

– ramp the  
i n terharmon ic 
conten t u p  by 1  %/s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  49, 99  or 59, 99  Hz 
Test  duration  =  1 1  m in  

 

TC1 0  m in (unc)-
i n terharm  for the  

i n terharmon ic  at  7 , 5  ×  
the  fundamental  
frequency,  wi th  correct  
agg regation  of t  

TC1 50/1 80(unc)-
i n terharm  for a l l  50  
i n terharmon ics  he  
1 0/1 2-cycl e  val ues  
based  on  the  b l ock 
sequence  numbers  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  t ime  i n terva l  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  Hz =  (2  999, 5  /  600)  ×  1 0  

 

6.7.4.4  2-h  aggregation  

When  appl icable,  the  test sha l l  be  carried  ou t accord ing  to  the  tab le  below:  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A7.7. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment  under test.  

 

6.8  Mains  s ignal l ing  vol tages  on  the  supply vol tage  

6.8. 1  Measurement method  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A8. 1 . 1  Veri fy that  the  user can  
speci fy the  carrier 
frequency to  mon i tor,  
up  to  3  kHz  

N .A.  N .A.  Product  a l l ows  the  user 
to  confi gu re  mon i tored  
carri er frequencies  up  
to  3  kHz  

A8. 1 . 2  Veri fy that  the  user can  
speci fy the  detection  
th reshold  (above  0 , 3  %  
Ud i n)  and  l ength  of 
record i ng  peri od  (up  to  
1 20s)  

N .A.  N .A.  Product a l l ows  the  user 
to  confi gu re  detection  
threshold  and  
record i ng  peri od  as  
speci fi ed  

A8. 1 . 3  I f method  1 a  i s  
implemented ,  veri fy 
proper implementation  

Confi gu re  the  product  
to  mon i tor a  carri er 
frequency of 1   060  H z.  

Apply the  fol l owi ng  test  
poin ts  for mains  
s i gnal l i ng ,  each  of 
wh ich  appl y two  
i n terharmon ic 
frequenci es  
s imu l taneous l y on  the  
same  s i gnal  under 
reference  cond i ti ons.  

N .A.  N .A.  

1   060  H z b i n  on l y 
(shou ld  count  toward  
MsV):  

  P3 at  1   060  H z  

N .A.  TC1 0/1 2(unc),  where  
the  expected  val ue  i s  
the  RMS  vol tage  for 
the  component at  
1   060  H z on l y  

Two  ad j acent b i ns  
(shou ld  not  count  
toward  MsV):  

  P3 at  1   055  H z,  and  

  P3 at  1   065  H z  

N .A.  TC1 0/1 2(unc),  where  
the  expected  val ue  i s  
the  RMS  vol tage  for 
the  component at  
1   060  H z on l y  

A8. 1 . 4  I f method  2b  i s  
implemented ,  veri fy 
proper implementation  

Confi gu re  the  product  
to  mon i tor a  carri er 
frequency of 
31 6, 67  Hz.  

Apply the  fol l owi ng  test  
poin ts  for mains  
s i gnal l i ng ,  each  of 
wh ich  appl y two  
i n terharmon ic 
frequenci es  
s imu l taneous l y on  the  
same  s i gnal  under 
reference  cond i ti ons.  

N .A.  N .A.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

Midd le  two  bi ns  (shou ld  
both  count  toward  
MsV):  

  P3  at  31 5  Hz and  

  P3  at  320  Hz  

N .A.  TC1 0/1 2(unc),  where  
the  expected  val ue  i s  
the  root  of the  sum  of 
squares  for the  fou r 
b i ns  cl osest to  the  
mon i tored  frequency 
on l y:  

 31 0  Hz  

 31 5  H z  

 320  Hz  

 325  Hz  

Outer two  bi ns  (shou ld  
both  count  toward  
MsV):  

  P3  at  31 0  Hz and  

  P3  at  325  Hz  

N .A.  TC1 0/1 2(unc),  where  
the  expected  val ue  i s  
the  root  of the  sum  of 
squares  for the  fou r 
b i ns  cl osest to  the  
mon i tored  frequency 
on l y:  

 31 0  Hz  

 31 5  H z  

 320  Hz  

 325  Hz  

Two b i ns  ad j acent to  
the  calcu lati on  range  
(shou ld  not  coun t 
toward  MsV):  

  P3  at  305  Hz and  

  P3  at  330  Hz  

N .A.  TC1 0/1 2(unc),  where  
the  expected  val ue  i s  
the  root  of the  sum  of 
squares  for the  fou r 
b i ns  cl osest to  the  
mon i tored  frequency 
on l y:  

 31 0  Hz  

 31 5  H z  

 320  Hz  

 325  Hz  

A8. 1 . 5  I f method  1 a  and  
method  2b  a re  both  
implemented ,  and  the  
manufacturer cl a ims  to  
dynam ical l y select  the  
method  based  on  the  
user-speci fi ed  
frequency ( I EC 61 000-
4-30  cal l s  th i s  the  
“preferred ”  approach ),  
veri fy that  the  product  
uses  the  appropriate  
method  

Same tests  as  test  no.  
A8. 1 . 3  and  A8. 1 . 4,  bu t  
appl i ed  sequential l y 
wi thou t manual  
i n tervention  (other than  
speci fying  the  carri er 
frequency)  

N .A.  Product  passes  both  
test  no.  A8. 1 . 3  and  
A8. 1 . 4  wi thou t manual  
i n terven tion  

A8. 1 . 6  Veri fy that the  product 
i nd icates  when  a  s i gnal  
exceeds  the  detection  
threshold  

Confi gu re  the  product  
to  use  a  d etection  
threshold  of 0 , 5  % ,  and  
to  mon i tor a  carri er 
frequency of 
31 6, 67  H z,  then  appl y 
the  two tests  bel ow.  

N .A.  N .A.  

a)  App ly P1  for mains  
s i gnal l i ng  (carrier 
frequency of 
31 6, 67  Hz).  

N .A.  The  product does  not  
i nd icate  that  the  s i gnal  
has  exceeded  the  
detection  th reshol d  

b)  Apply P2  for Mai ns  
S ignal l i ng  (carri er 
frequency of 
31 6, 67  Hz).  

N .A.  The  product does  
i nd icate  that  the  s i gnal  
has  exceeded  the  
detection  th reshol d  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A8. 1 . 7  Veri fy that  the  product  
can  record  the  1 0/1 2-
cycle  s i gna l  vol tage  
val ues  du ri ng  the  
record i ng  peri od  
fol l owing  the  detection ,  
to  g i ve  the  maximum  
l evel  of the  s i gnal  
vol tage  du ri ng  th i s  
time.  

Confi gu re  the  product  
to  use  a  record ing  
peri od  of 1 20  s ,  and  
then  appl y the  same  
test  as  8. 1 . 6  b) .  

N .A.  The  maximum  l evel  of 
the  s i gnal  vol tage  
du ri ng  the  1 20  s  
record i ng  peri od  can  
be  determ ined  from  the  
recorded  1 0/1 2-cycle  
val ues.  

a   “Method  1 ”  refers  to  the  method  based  on  “ the  correspond i ng  1 0/1 2-cycl e  RMS  value  i n terharmon ic b i n ” .  

b   “Method  2”  refers  to  the  method  based  on  “ the  root of the  sum  of the  squares  of the  4  nearest 1 0/1 2-cycl e  
RMS  val ue  i n terharmon ic  b i ns” .  

 

6.8.2  Measurement uncertain ty and  measuring  range  

6.8.2 . 1  Uncertainty under reference  cond i tions  

Each  test  shal l  l ast  at  l east 1  s .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  (i f test 
i s  appl icabl e)  

A8. 2. 1  Veri fy measu rement 
uncertain ty for a  
carri er frequency of 
31 6, 67  Hz  

P2  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P3  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P4  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P5  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

A8. 2. 2  Veri fy measu rement 
uncertain ty for a  
carri er frequency of 
1   060  H z  

P2  for mains  s i gnal l i ng  
(carrier frequency of 
1   060  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P3  for mains  s i gnal l i ng  
(carrier frequency of 
1   060  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P4  for mains  s i gnal l i ng  
(carrier frequency of 
1   060  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P5  for mains  s i gnal l i ng  
(carrier frequency of 
1   060  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

A8. 2. 3  Veri fy measu rement 
uncertain ty for a  
carri er frequency of 
2   975  H z  

P2  for mains  s i gnal l i ng  
(carrier frequency of 
2   975  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P3  for mains  s i gnal l i ng  
(carrier frequency of 
2   975  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P4  for mains  s i gnal l i ng  
(carrier frequency of 
2   975  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  

P5  for mains  s i gnal l i ng  
(carrier frequency of 
2   975  H z)  

N .A.  TC1 0/1 2(unc)  for the  
chosen  method  
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6.8.2 .2  Variations  due to  single  in fluence  quanti ties  

Each  test shal l  l ast  at  l east 1  s .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  ( i f test 
i s  appl icabl e)  

A8.3. 1  Check i n fl uence  of 
frequency on  
measurement 
uncertain ty 

P3  for mains  s i gnal l i ng  
(carrier frequency of 
2  975  H z)  

S1  for frequency TC1 0/1 2(unc)  for the  
chosen  method  

P3  for mains  s i gnal l i ng  
(carrier frequency of 
1   060  H z)  

S3  for frequency TC1 0/1 2(unc)  for the  
chosen  method  

A8. 3. 2  Check i n fl uence  of 
vol tage  magn i tude  on  
measurement 
uncertain ty 

P3  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

S1  for vol tage  
magn i tude  

TC1 0/1 2(unc)  for the  
chosen  method  

 

P3  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

S3  for vol tage  
magn i tude  

TC1 0/1 2(unc)  for the  
chosen  method  

A8. 3. 4  Check i n fl uence  of 
harmon ics  on  
measurement 
uncertain ty 

P3  for mains  s i gnal l i ng  
(carrier frequency of 
31 6, 67  Hz)  

S1  for harmon ics  TC1 0/1 2(unc)  for the  
chosen  method  

P3  for mains  s i gnal l i ng  
(carrier frequency of 
1  060  H z)  

S1  for harmon ics  TC1 0/1 2(unc)  for the  
chosen  method  

 

6.8.2 .3  Measurement evaluation  

Not appl icable.  

6.8.3  Aggregation  

Not appl icable.  

6.9  Measurement of underdeviation  and  overdeviation  parameters  

6.9. 1  Measurement method  

Tests  for the  measurement method  are  speci fi ed  i n  the  tab le  below for 1 0/1 2-cycle  values  
on l y (aggregation  i s  speci fi ed  i n  a  l ater section).  

I EC 61 000-4-30:201 5  describes  i n  an  i n formative  annex the  measurement method  for  
Urms-under, i  and  Urms-over, i  based  on  the  1 0/1 2-cycle  RMS  value  Urms-200ms, i,  where  i  denotes  
the  speci fic  1 0/1 2-cycle  i n terval .  However,  the  underdeviation  (Uunder)  and  overdeviation  
(Uover)  are  on l y described  wi th in  the  aggregation  section .  The  table  below assumes  that 
Uunder  and  Uover  may a lso  be  calcu lated  for every 1 0/1 2-cycle  i n terval ,  us ing  the  same 

formu la  from  the  aggregation  section  to  aggregate  a  s i ng le  1 0/1 2-cycle  value.  

For the  1 0/1 2-cycle  i n terval ,  a  device  shal l  make avai lable  at  l east one  of Uunder  and  
Urms-under,  and  at l east one  of Uover and  Urms-over.  Al l  the  values  that  are  made  avai l ab le  shal l  

comply wi th  the  requ irements  s tated  below.  

Each  test shal l  l ast  at  l east 1  s .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A9. 1 . 1  S teady-state  test  – check for 
proper calcu lati on  of 
U
rms-under

,  U
under

,  U
rms -over

 

and  U
over

 when  U
rms-200ms

 >  
U
d i n
  

P5  for magn i tude  of 
suppl y vol tage  
(vol tage  i s  1 50  %  of 
U
d i n
 )  

N .A.  For every 1 0/1 2-
cycle  val ue:  

U
rms-under

 =  U
d i n
 

U
under

 =  0  %  

U
rms-over

 =  
U
rms-200ms

 

U
over

 =  (U
rms-over

 −  
U
d i n
)  /  U

d i n
 [approx 

50  % ]  

A9. 1 . 2  Steady-state  test  – check for 
proper calcu lati on  of U

rms-

u nder
,  U

under
,  U

rms -over
 and  

U
over 

when  U
rms-200ms

 =  U
d i n
  

Reference  cond i ti ons  
(magn i tude  of suppl y 

vol tage  i s  U
d i n
 ±  1  %)  

N .A.  For every 1 0/1 2-
cycle  val ue:  

U
rms-under

 =  U
d i n
 or 

U
rms-200ms

,  
wh ichever i s  l ower 

U
under

 =  (U
d i n
 −  

U
rms-under

)  /  U
d i n  

[approx 0  % ]  

U
rms-over

 =  U
d i n
 or 

U
rms-200ms

,  
wh ichever i s  h i gher 

U
over

 =  (U
rms-over

 −  
U
d i n
 )  /  U

d i n
 [approx 

0  % ]  

A9. 1 . 3  Steady-state  test  – check for 
proper calcu lati on  of U

rms-

u nder
,  U

under
,  U

rms -over
 and  

U
over

 when  U
rms-200ms

 <  U
d i n
  

P1  for magn i tude  of 
suppl y vol tage  
(vol tage  i s  1 0  %  of 
U
d i n
 )  

N .A.  For every 1 0/1 2-
cycle  val ue:  

U
rms-under

 =  U
rms-

200ms
 ( the  

magn i tude  of 
suppl y vol tage)  

U
under

 =  (U
d i n
 −  

U
rms-under

)  /  U
d i n
 

[approx.  90  % ]  

U
rms-over

 =  U
d i n
 

U
over 

=  0  %  

A9. 1 . 4  Non -steady-state  test  – 
check that  a l l  1 0/1 2-cycle  
val ues  are  calcu l ated  
wi thou t gaps  

 

P3  (1 00%)

 

P5  (1 50%) 

Vr.m.s
 

20/24cycles 40/48 cycles 60/72 cycles 80/96 cycles 

1 2

3 4

1 2

3 4

 

Sequence  of 
expected  val ues:  

1 0/1 2-cycl e  val ues  
wi l l  repeat  i n  
g roups  of four 
states:  

1 .  U
under

 =  0  %  

2 .  U
under

 =  0  %  

3.  U
under

 =  50  %  

4.  U
under

 =  50  %  

NOTE  Those  
val ues  can  deviate  
depend ing  on  
1 0/1 2-cycl e  
synchron isati on  
accuracy.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A9. 1 . 5  Non -steady-state  test  – 
check that  a l l  1 0/1 2 -cycle  
val ues  are  calcu l ated  
wi thout  gaps  

 

P3  (1 00%)

 P1  (1 0%) 

Vr.m.s
 

20/24cycles 40/48 cycles 60/72 cycles 80/96 cycles 

1 2

3 4

1 2

3 4

 

Sequence  of 
expected  val ues:  

1 0/1 2-cycl e  val ues  
wi l l  repeat  i n  
g roups  of four 
states:  

1 .  U
under

 =  0  %  

2 .  U
under

 =  0  %  

3.  U
under

 =  90  %  

4.  U
under

 =  90  %  

NOTE  Those  
val ues  can  deviate  
depend ing  on  
1 0/1 2-cycl e  
synchron isati on  
accuracy.  

A9. 1 . 6  Veri fy number of va l ues  
produced  

N .A.  N .A.  On  s i ng l e-phase  
systems,  1  va l ue  i s  
provi ded  for each  
of U

rms-under
 and  

U
rms-over

.  

On  3-phase  3-wi re  
systems,  3  val ues  
are  provi ded  for 
each  of U

rms -under
 

and  U
rms-over

.  

On  3-phase  4-wi re  
systems,  e i ther 6  
va l ues  or 3  val ues  
are  provi ded  for 
each  of U

rms -under
 

and  U
rms-over

.  

 

6.9.2  Measurement uncertain ty and  measuring  range  

6.9.2 . 1  General  

For underdeviation  and  overdeviation ,  the  calcu lated  va lues  are  dependent on  the  underl ying  
1 0/1 2-cycle  RMS va lues,  as  speci fi ed  for the  magn i tude  of suppl y vol tage.  The  relevant tests  
i n  6. 2. 4 . 1  are  considered  necessary and  sufficien t  to  veri fy the  measurement uncertain ty and  
measuring  range,  as  described  i n  6 . 9 . 2. 2  and  6 . 9. 2. 3.  

6.9.2 .2  Uncertainty under reference  cond i tions  

Covered  by 6 . 2. 4 . 1 .  

I t  i s  sufficien t to  veri fy that  the  underl ying  1 0/1 2-cycle  calcu lations  for magn i tude  of suppl y 
vol tage  meet the  re levant  accuracy and  range  requ i rements.  

6.9.2 .3  Variations  due to  single  in fluence  quanti ties  

Covered  by 6. 2. 4 . 1 .  

I t  i s  sufficien t  to  veri fy that the  underl ying  1 0/1 2-cycle  calcu lations  for magn i tude  of suppl y 
vol tage  meet the  re levant  accuracy and  range  requ i rements.  
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6.9.3  Measurement evaluation  

Not appl icable.  

6.9.4  Measurement aggregation  

6.9.4.1  General  

IEC 61 000-4-30  speci fies  the  aggregation  method  for underdeviation  and  overdeviation  i n  a  
s l igh tl y d i fferent manner than  for other parameters.  The  fo l l owing  tests  are  i n tended  to  veri fy 
that these  aggregation  methods  are  implemented  properl y.  

6.9.4.2  1 0/1 2-cycle  wi th  1 0  min  synchron isation  

Covered  by 6. 2 . 2 .  

I t  i s  su fficien t  to  veri fy that the  underl ying  1 0/1 2-cycle  calcu lations  for magn i tude  of suppl y 
vol tage  are  properl y synchron ized  at the  1 0  m in  tick.  
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6.9.4.3  1 50/1 80-cycle  aggregation  wi th  1 0  min  synchronisation  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

A9. 2 . 1  Veri fy proper agg regation  of 
U
under

 and  U
over

 for the  
1 50/1 80-cycle  i n terval  
I EC 61 000-4-30):  

 
 

 

 

Frequency =  50  H z /  60  Hz (or both  when  
appl i cabl e)  

Test  shal l  l ast  at  l east  1 0  s .  

The  1 0/1 2-cycle  
RMS  val ues  wi l l  
repeat  i n  g roups  of 
four,  as  per test  no.  
A9. 1 . 3.  

These  1 0/1 2-cycle  
RMS  val ues  shal l  
be  recorded ,  and  
synchron i zed  wi th  
the  associated  
1 50/1 80-cycle  
val ues  for U

under
 

and  U
over

.  

The  1 50/1 80-cycle  
val ues  must be  
cons istent  wi th  the  
theoreti cal  val ues  
deri ved  from  the  
1 0/1 2-cycl e  RMS  
val ues,  us i ng  
I EC 61 000-4-30  
equations.  

A9. 2 . 2  Veri fy that  the  1 50/1 80-cycl e  
agg regations  for U

under
 and  

U
over

 a re  re-synchron i zed  at  
the  1 0  m in  ti ck 

 

Frequency =  50, 1 25  Hz /  60, 1 5  Hz (or both  
when  appl i cable)  

Test  shal l  l ast  at  l east  1 1  m i n ,  and  shal l  con ta in  
at  l east  two  consecuti ve  RTC 1 0  m in  ti cks.  

The  1 0/1 2-cycle  
RMS  val ues  wi l l  
repeat  i n  g roups  of 
four,  as  per 9 . 1 . 3.  

These  1 0/1 2-cycle  
RMS  val ues  shal l  
be  recorded ,  and  
synchron i zed  wi th  
the  associated  
1 50/1 80-cycle  
val ues  for U

under
 

and  U
over

.  

The  fi nal  1 50/1 80-
cycle  val ue  i n  one  
1 0  m in  i n terva l  and  
the  fi rst  ( re-
synchron i zed)  
1 50/1 80-cycle  
val ue  i n  the  next  
1 0  m in  i n terva l  
shal l  both  be  
consistent  wi th  the  
theoreti cal  val ues  
deri ved  from  the  
1 0/1 2-cycl e  RMS  
val ues,  us i ng  
equations   from  
I EC 61 000-4-30  

1 0  m in  t i ck shou ld  occur i n  the  m idd le  of the  1 50/1 80-cycle  t ime  i n terval  number 201 .  

NOTE  50, 1 25  H z =  (200, 5  /  600)  ×  1 50;  60, 1 5  Hz =  (200, 5  /  600)  ×  1 80.  

 

6.9.4.4  1 0  m in  aggregation  

Each  test shal l  l ast  at  l east 1 1  m in ,  and  shal l  contain  at  l east  two  consecutive  RTC 1 0  m in  
ticks.  

P5  
(1 50 %) 

P1   
(1 0 %) 

P5  
(1 50 %) 

Vr.m . s.  

20/24  
cycl es  

40/48  
cycl es  

60/72  
cycl es  

80/96  
cycl es  

P1   
(1 0 %) 

Vr.m . s.  

20/24  
cycl es  

40/48  
cycl es  

60/72  
cycl es  

80/96  
cycl es  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

A9.3. 1  Veri fy proper agg regation  of 
U
under

 and  U
over

 for the  
1 0  m in  i n terva l  (accord i ng  to  
Equations  6  and  7  from  
I EC 61 000-4-30: 2008,  
shown  bel ow):  

 

 

Frequency =  50  H z /  60  Hz (or both  when  
appl i cabl e)  

Test  shal l  l ast  at  l east  1 1  m in ,  and  shal l  con ta in  
at  l east  two  consecuti ve  RTC 1 0  m in  t i cks.  

The  1 0/1 2-cycle  
RMS  val ues  wi l l  
repeat  i n  g roups  of 
four,  as  per test  no  
A9. 1 . 3.  

These  1 0/1 2-cycle  
RMS  val ues  shal l  
be  recorded  for the  
en ti re  1 0  m in  
i n terva l ,  and  l i ned  
up  wi th  the  
associated  1 0  m in  
val ues  for U

under
 

and  U
over

.  

The  1 0  m in  val ues  
must be  consisten t  
wi th  the  theoreti ca l  
val ues  deri ved  from  
the  1 0/1 2-cycle  
RMS  val ues,  us i ng  
equations  from  
I EC 61 000-4-30.  

 

6.9.4.5  2-h  aggregation  

When  appl icable,  the  test sha l l  be  carried  ou t accord ing  to  the  tab le  below:  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

A9.4. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment  under test.  

 

P1   
(1 0 %) 

P5  
(1 50 %) 

Vr.m .s.  

20/24  

cycl es  

40 /48  

cycl es  

60 /72  

cycl es  

80 /96  

cycl es  
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6. 1 0  Flagging  

No.  Target of the  test  Testing  poin ts   Test cri teria  (i f test i s  appl icable)  

A1 0. 1 . 1  Check fl agg ing  i s  not  set  
when  fl agg ing  cond i ti ons  
are  not  met  

Th i s  test  shal l  i ncl ude  at  
l east  1  complete  2 -h  
i n terva l .  

NOTE  Th is  test  can  be  
combined  wi th  another 
test  that  does  not  i ncl ude  
fl agg i ng  cond i ti ons.  

Check there  i s  no  fl agg i ng  i n  a l l  
agg regated  i n terval s .  

A1 0. 1 . 2  F l agg ing  i n  polyphase  
system  caused  by vol tage  
d ip  

For P
l t
 fl i cker 

D ip:  70  %  of Ud i n ,  1  
channel ,  L2 ,  du ration :  1 00  
ms  

Th is  test  shal l  i ncl ude  at  
l east  1  complete  2 -h  
i n terva l .  

Each  of the  parameters  l i s ted  below i s  
fl agged  wi th i n  each  of the  correspond ing  
measurement  i n terval s  that  con tain  the  
d ip/swel l /i n terrupti on  (as  i l l ustrated  i n  
F i gu re  34):  

– fl i cker (2 -h  P
l t
)  

NOTE  For reasons  of effi ciency,  th i s  test  
on l y exam ines  the  fl agg ing  of the  fl i cker 
(2-h  P

l t
 va l ues),  even  though  other 2 -h  

val ues  are  a l so  expected  to  be  fl agged .  

A1 0. 1 . 3  F l agg ing  i n  polyphase  
system  caused  by vol tage  
d ip  a  

D i p:  70  %  of Ud i n ,  1  
channel ,  L2 ,  du ration :  
1 00  ms  

Each  of the  parameters  l i s ted  below i s  
fl agged  wi th i n  each  of the  correspond ing  
measurement  i n terval s  that  con tain  the  
d ip/swel l /i n terrupti on  (as  i l l ustrated  i n   
F i gu re  1 6):  

– power frequency (1 0  s )  

– vol tage  magn i tude  (1 0/1 2 -cycl e,  
1 50/1 80-cycle,  1 0  m in )  

– fl i cker (1 0  m in  Pst)  

– suppl y vol tage  u nba lance  (1 0/1 2-cycl e,  
1 50/1 80-cycle,  1 0  m in )  

– vol tage  harmon ics  (1 0/1 2-cycl e ,  
1 50/1 80-cycle,  1 0  m i n )  

– vol tage  i n terharmon ics  (1 0/1 2-cycle,  
1 50/1 80-cycle,  1 0  m in )  

– mains  s i gnal l i n g  (1 0/1 2-cycl e)  

– underdeviati on  and  overdeviati on  
(1 0/1 2-cycle,  1 50/1 80-cycle,  1 0  m in )  

A1 0. 1 . 4  F l agg ing  i n  polyphase  
system  caused  by vol tage  
swel l  a  

Swel l :  1 20  %  of  Ud i n ,  2  

channels ,  L1  +  L3,  
du ration :  1 00  ms  

A1 0. 1 . 5  F lagg ing  i n  polyphase  
system  caused  by vol tage  
i n terruption  a  

I n terrupti on :  0  %  of Ud i n ,  

3  channels ,  L1  +  L2  +  L3,  
duration :  1 00  ms  

The  1 00  ms  d ip/swel l /i n terrupti on  shal l  beg in  and  end  wi th i n  the  same  1 0/1 2-cycle  i n terval ,  and  wi th i n  the  same 
1 0  s  i n terval  for frequency.  

a   For i nstruments  us ing  the  pol yphase  approach  for data  fl agg i ng ,  the  fl ag  i s  appl i ed  to  a l l  measured  phases.  
For i nstruments  us ing  the  channel  by channel  approach ,  the  fl ag  i s  appl i ed  on ly to  the  phase(s)  contain i ng  
the  d i p/swel l /i n terrupti on  even t.  The  pol yphase  approach  and  the  channel  by channel  approach  are  defi ned  
i n  I EC 62586-1 .  

NOTE  See  expl anation  i n  F i gure  1 6 .  
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RTC 

1 0-min  tick

3

1 0 min  interval  (x)

1 0/1 2 cycles

1 2

1 50/1 80 cycle time interval   (n+1  )

2 hour interval (y)

1 50/1 80 cycles  (n  )

1 /2 cycle rms

1 0/1 2 cycles 1 0/1 2 cycles

1 5

1 0/1 2 cycles

1

1 0/1 2 cycles

2

1 0/1 2 cycles

……..

Dip/swell/interruption

1 . .1 0 1 1 . .20 21 . .30 1 41 . .1 50 1 . .1 0 1 1 . .20

Voltage magnitude

Supply voltage unbalance

Voltage harmonics

Voltage interharmonics

Mains signal l ing

Underdeviation and  

overdeviation

Voltage magnitude,  Supply voltage unbalance,  Voltage harmonics,  Voltage interharmonics,  

Underdeviation  and  overdeviation,  Fl icker Pst

Fl icker Plt

1 0 s interval  (z)

Frequency

2 h  interval  (x)

Flagged  data

1 . .1 2 1 3. .24 25. .36 1 69. .1 80 1 . .1 2 1 3. .24

1 /2 cycle rms

RTC 

1 0-s tick

Test signalLegend
 

IEC 

Figure 1 6  – F lagg ing  test for class  A 
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6. 1 1  Clock uncertainty testing  

No.  Target of the  test  Test procedure  

A1 1 . 1 . 1  Check cl ock uncertain ty  1 )   Veri fy that  the  i nstrument i s  operati ng  wi th  cl ock synch ron ization  
(check device  status).  

2)   I n j ect  a  fi xed -du rati on  i n terruption  wi th  a  synchron i zed  s i gnal  
generator and  note  the  s tart  t ime  of i n terruption  T1 start.  

3)   Veri fy the  i nstrument  has  detected  an  i n terruption  and  note  the  
measured  start  t ime  (read ing)  T1 start_mes.  Check the  accu racy of 

T1 start_mes,  i t  shal l  be  T1 start  ±  1  cycle.  

4)   D i sconnect or d i sable  the  synchron i zation  and  l eave  the  
i nstrument  measuring  for at  l east  24  h .  

NOTE  Du ring  that  time,  the  device  i s  avai l able  to  be  used  for any 
test  not  requ i ri ng  synch ron i zati on .  

5)   I n j ect  a  fi xed  du ration  i n terruption  wi th  a  synchron i zed  s i gnal  
generator and  note  the  start  time  of i n terruption  T2start.  

6)   Veri fy the  i nstrument has  detected  an  i n terruption  and  note  the  
measured  start  time  (read ing)  T2start_mes.  

7)   Veri fy the  cl ock uncertai n ty:  

 Modu l us(T2start  −  T2start_mes)  <   
(T2start  −  T1 start)  ×  1  /  (3  600  ×  24)  

See  F igure  1 7.  

NOTE  1  The  i n j ected  i n terruption  2 )  and  5)  wi l l  have  an  arbi trary d uration  (e. g .  1  s) .  

NOTE  2  T1 start_mes  and  T2start_mes  have  a  resolu ti on  of ±20  ms.  

 

 

Figure 1 7  – Clock uncertain ty testing  

6. 1 2  Variations  due to  external  i nfluence quanti ties  

6. 1 2. 1  General  

The variations  shal l  on l y be  checked  for frequency measurement and  for vol tage  
measurement.  

Generator i n terrupt  
T1 start  

I nstrument read ing  
T1 start_mes  

I nstrument read ing  
T2start_mes  

Generator i n terrupt  
T2start  
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6.1 2.2  Influence of temperature  

Each  test  shal l  l ast  at  l east 1  m in .  

No.  Target of the  
test  

Testing  poin ts  
accord ing  Table  3  

Complementary 
test condi tions  
accord ing  to  

Table  5  

Test cri terion  (i f test i s  appl i cable)  

A1 2. 1 . 1  Check the  
i n fl uence  of l ow 
temperatu re   

P1  for frequency a  ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3)  

P2  for frequency a  ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3)  

P3  for frequency a  ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3)  

P1  for vol tage  
magn i tude  

ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0/1 2  cycles  
measurement  compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3)  

P3  for vol tage  
magn i tude  

ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0/1 2  cycles  
measurement  compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3)  

P5  for vol tage  
magn i tude  

ET1  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0/1 2  cycles  
measurement  compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3)  

Clock uncertai n ty 
(check d ri ft  on  an  
8-h  du ration )  

ET1  Less  than  333  ms  

A1 2. 1 . 2  Check the  
i n fl uence  of 
worst  case  
temperatu re   

P1  for frequency a  ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3)  

P2  for frequency a  ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3)  

P3  for frequency a  ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts  (e. g .  F i gure  
2  of I EC 62586-1 : 201 3).  
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No.  Target of the  
test  

Testing  poin ts  
accord ing  Table  3  

Complementary 
test condi tions  
accord ing  to  

Table  5  

Test cri terion  (i f test i s  appl i cable)  

P1  for vol tage  
magn i tude  

ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P3  for vol tage  
magn i tude  

ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P5  for vol tage  
magn i tude  

ET2  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

Clock uncertai n ty 
(check d ri ft  on  an  
8-h  du ration )  

ET2  Less  than  333  ms.  

A1 2. 1 . 3  Check the  
i n fl uence  of 
h i gh  
temperatu re   

P1  for frequency a  ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  1 0  s  
measurement compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3).  

P2  for frequency a  ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  1 0  s  
measurement compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3).  

P3  for frequency a  ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  1 0-s  
measurement  compl ies  wi th  the  
l im i ts  (e. g .  F i gure  2  of I EC 62586-
1 : 201 3).  

P1  for vol tage  
magn i tude  

ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P3  for vol tage  
magn i tude  

ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3)  

P5  for vol tage  
magn i tude  

ET3  Measurement  val ue  wi l l  be  used  for 
fu rther calcu l ation .  Check each  
1 0/1 2-cycl e  measurement  compl ies  
wi th  the  l im i ts  (e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

Clock uncertai n ty 
(check d ri ft  on  a  8 -
h  du ration)  

ET3  Less  than  333  ms.  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gures  provi ded  i n  the  l i ne  “Frequency 
60  Hz”  i n  Table  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz sha l l  use  the  fi gures  provided  i n  
both  the  l i nes  “Frequency 50  Hz”  and  “Frequency 60  Hz” .  
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6.1 2.3  Influence of power supply vol tage  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary 
test condi tions  
accord ing  to  

Table  5  

Test cri terion  ( i f test i s  
appl icable)  

A1 2. 2 . 1  Check i n fl uence  of 
l ow power suppl y 
vol tage   

P1  for frequency a  EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .   

P2  for frequency a  EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .   

P3  for frequency a  EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .   

P1  for vol tage  
magn i tude  

EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

P3  for vol tage  
magn i tude  

EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

P5  for vol tage  
magn i tude  

EV1  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

A1 2 . 2 . 2  Check i n fl uence  of 
h i gh  power suppl y 
vol tage   

P1  for frequency a  EV2  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .   

P2  for frequency a  EV2  
Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .   

P3  for frequency a  EV2  Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0  s  measurement  
compl ies  wi th  the  l im i ts .  

P1  for vol tage  
magn i tude  

EV2  
Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

P3  for vol tage  
magn i tude  

EV2  
Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

P5  for vol tage  
magn i tude  

EV2  
Measurement  val ue  wi l l  be  used  
for fu rther calcu lati on .  

Check each  1 0/1 2-cycle  
measurement  compl ies  wi th  the  
l im i ts .   

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gures  provi ded  i n  the  l i ne  “Frequency 
60  Hz”  i n  Table  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz sha l l  use  the  fi gures  provided  i n  
both  l i nes  “Frequency 50  Hz”  and  “Frequency 60  Hz”.  

 

International  Electrotechnical  Commission

 



 – 62  – I EC 62586-2: 201 7  © I EC  201 7  

6. 1 3  Rapid  vol tage changes  (RVC)  

6. 1 3. 1  RVC parameters  and  evaluation  

An  RVC event  i s  characterized  by four parameters:   

•  s tart t ime,   

•  du ration ,   

•  ∆Umax,  

•  ∆Uss .  

The  start time of an  RVC event sha l l  be  time-stamped  wi th  the  time at  wh ich  the  ‘ vol tage- is-
steady-state ’  l og ic  s ignal  became fa lse  and  in i ti ated  the  RVC event.   

The  event  duration  of an  RVC even t i s  1 00/1 20  hal f cycles  shorter than  the  durati on  that the  
‘vol tage-is-steady-state’  l og ic  s ignal  i s  fa lse.  

The  ∆Umax  of one  RVC event i s  the  maximum  absolu te  d i fference  between  any of the  Urms(½)  
va lues  during  the  RVC event,  and  the  fi nal  ari thmetic  mean  1 00/1 20  Urms(½)  value  j ust  prior to  

the  RVC event.  For pol yphase  systems,  the  ∆Umax  i s  the  l argest ∆Umax  on  any channel .  

The  RVC event  ∆Uss  of one  RVC event i s  the  absolu te  d i fference  between  the  fi nal  ari thmetic 
mean  1 00/1 20  Urms(½)  value  j ust  prior to  the  RVC even t,  and  the  fi rst  ari thmetic  mean  1 00/1 20 

Urms(½)  value  after the  RVC event.  For pol yphase systems,  the  ∆Uss  i s  the  largest ∆Uss   on  
any channel .  

“voltage is-steady-state” logic signal

Changes in “voltage-is-steady-state” logic signal are disabled

1 00/1 20 Urms(½)

RVC event duration
RVC threshold RVC threshold  

with  hysteresis applied

ΔUmax
ΔUss

Dip threshold

Time 

V
o
lt
a
g
e
 U

rm
s
  

1 00/1 20 Urms(½)

 Urms(½) values

Arithmetic mean 

of the previous 

1 00/1 20 Urms(½) values 

 

IEC 

Figure  1 8  – Example  of RVC event  

6. 1 3.2  General  

6. 1 3.2. 1  General  in tents  

The vol tage  test  s ignals  implemented  are  defined  i n  th is  chapter.  The  tests  focus  on  
showcasing  the  5  general  scenarios  of how RVC events  cou ld  be  detected ,  wh i lst  p lacing  
particu lar emphasis  on  the  fo l l owing  features:  ampl i tude,  d uration ,  start time  and  end  time,  
pol yphase system ,  etc.   
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The  test resu l ts  and  the  re levant  anal ys is  are  provided  here  as  wel l .  

NOTE  The  test  cases  below are  designed  for both  cl ass  A and  cl ass  S .  I f U
rms(1 )

 (one  cycl e)  i s  selected  for cl ass  
S  RVC,  then  1 00/1 20  hal f cycl es  shou ld  be  repl aced  th roughou t the  event  eval uation  wi th  50/60  fu l l  cycles .  

6.1 3.2.2  Uncertainty of resu l ts  

Magn i tude  measurement uncertain ty:  

•  cl ass  A:  the  measurement uncertain ty shal l  not  exceed  ±0,2  %  Ud in ;  

•  cl ass  S:  the  measurement uncerta in ty shal l  not  exceed  ±1 , 0  %  Ud in .  

Duration  measurement uncertain ty:  

•  cl ass  A:  ±1  cycle ,  commencement uncertain ty (ha l f cycle)  p l us  the  conclusion  uncerta in ty 
(hal f cycle);  

•  cl ass  S:  i f Urms(½)  i s  used ,  then  the  uncerta in ty i s  ±1  cycle.  I f Urms(1 )  i s  used ,  then  the   

uncerta in ty i s  ±2  cycles.  

6. 1 3.2.3  Setup  values  

•  RVC threshold   (5  %)  

•  RVC hysteresis  (2 , 5  %)  

•  Ud ip  th reshold  =  90  %  Ud i n  

•  U swel l  th reshold  =  1 1 0  %  Ud in  

6. 1 3.2.4  Type of functional  tests  

The  fol lowing  types  of tests  are  speci fi ed  hereafter:  

•  no  RVC tests  (s low change,  smal l  change,  b ig  change-d ips/swel ls) ;  

•  RVC setup  test (threshold ,  h ysteresis) ;  

•  RVC parameters  test  (start time,  ΔUmax;   ΔUss ,  d u ration );  

•  RVC pol yphase  test (start time,  ΔUmax;   ΔUss ,  d uration) ;  

•  VSS  (vol tage  i s  i n  s teady state)  test ru le:  a l l  the  immed iatel y preced ing  1 00/1 20  Urms(½)  

va lues  (1  s)  remain  wi th in  an  RVC threshold ,  reduced  by h ysteresis ,  from  the  ari thmetic 
mean  of those  1 00/1 20  Urms(½)  va lues.  

NOTE  1  On l y negati ve  RVC  events  and  on l y the  i n i ti a l  VSS  =  1 00%  U
d i n
 have  been  speci fi ed  i n  these  tests .  

However,  the  same resu l ts  shou ld  a l so  be  obtai ned  for posi ti ve  RVC events  and  i n i ti a l  VSS  > /<  1 00%  U
d i n
.  

NOTE  2  Al l  tests  are  more  q ual i tati ve  than  quan ti tati ve  tests.  Due  to  uncertain ty i n  s imu lati on  and  measurements,  
an  uncertai n ty of + /-  2  ha l f cycl es  on  resu l ts  i s  accepted .  
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6.1 3.3  “No  RVC”  tests  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f 
test i s  appl i cable)  

A1 3. 1 . 1  To  veri fy that  no  RVC event  
wi l l  be  detected  i f the  
vol tage  magn i tude  changes  
too  s l owl y.  
See  NOTE  1  

P4  for Frequency  

  

Test  shal l  be  
conducted  accord i ng  
to  Tabl e  8  

 

No  RVC shal l  be  
detected  

A1 3. 1 . 2  To  veri fy that  no  RVC event 
wi l l  be  detected  i f the  
vol tage  magn i tude  changes  
l ess  than  the  th reshold .  

See  NOTE  1  

P4  for Frequency  

  

Test  shal l  be  
conducted  accord ing  
to  Tabl e  9  

 

No  RVC shal l  be  
detected   

A1 3. 1 . 3  To  veri fy that  i f a  d i p/swel l  
i s  detected  d u ri ng  an  RVC 
event,  i ncl ud ing  the  
d i sabl ed  1 00/1 20  hal f 
cycles ,  then  the  RVC event  
wou l d  be  d i scarded  and  
recorded  as  a  d i p/swel l .  

See  NOTE  2  

P4  for Frequency  

  

Test  shal l  be  
conducted  accord ing  
to  Tabl e  1 0  

 

No  RVC shal l  be  
detected  

One  d i p  shal l  be  
detected  

NOTE  1  An  RMS  vol tage  i s  i n  a  s teady-state  cond i ti on  i f a l l  the  immed iatel y preced ing  1 00  U
rms(½)

 va l ues  (1  s)  
remain  wi th i n  RVC threshol d  from  the  ari thmetic  mean  of those  1 00  U

rms(½)
 va l ues.  

NOTE  2  I f a  vol tage  d ip  or vol tage  swel l  i s  detected  d u ri ng  an  RVC event,  i ncl ud ing  the  d i sab led  1 00  hal f 
cycles,  then  the  RVC event i s  d i scarded  because  the  even t i s  not  an  RVC event.  I t  i s  a  vol tage  d ip  or vol tage  
swel l .  

 

Table  8  – Specification  of test  A1 3. 1 . 1  

Test  
defi n i ti on  a  

t0  =  0   

(start  test)  

 

t1  =  1 00  hal f 
cycles  

(start  ramp 
down)  

t2  =  300  hal f 
cycl es  

t3  =  400  hal f 
cycles  

(s tart  ramp  
up)  

t4  =  600  hal f 
cycles  

t5  =  end  test  

U
vss
 1 00  %  U

d i n
 1 00  %  U

d i n
 92  %  U

d i n
 92  %  U

d i n
 1 00  %  U

d i n
 1 00  %  U

d i n
 

a   Th i s  sequence  of test  i s  descri bed  i n  F i gure  1 9;  Theoreti cal  l im i ts  are  descri bed  i n  F i gu re  20 .  
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Figure 1 9  – A1 3. 1 . 1  waveform  

 

Figure 20  – A1 3. 1 . 1  waveform  wi th  RVC  l im its  and  ari thmetic mean  
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Table  9  – Specification  of test  A1 3. 1 .2  

Test  
defi n i ti on  a  

t0  =  0   

(start  test)  

 

t1  =  1 00  hal f 
cycles  

(step  down )  

t2  =  1 50  hal f 
cycl es  

(step  up)  

tend   N .A.  N .A.  

U
vss
 1 00  %  U

d i n
 97  %  U

d i n
 1 00  %  U

d i n
 1 00  %  U

d i n
 N.A.  N .A.  

a   Th i s  sequence  of test  i s  descri bed  i n  F i gure  21 ;  Theoreti cal  l im i ts  are  descri bed  i n  F i gu re  22 .  

 

 

Figure 21  – A1 3. 1 .2  waveform  
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Figure 22  – A1 3. 1 .2  waveform  with  RVC  l im its  and  ari thmetic means  

Table  1 0  – Specification  of test  A1 3. 1 . 3  

Test  
defi n i ti on  a  

t0  =  0   

(start  test)  

t1  =  1 00  hal f 
cycles  

(1 s t   s tep  
down)  

t2  =  1 50  hal f 
cycles  

(2nd  s tep  
down)  

t3  =  250  hal f 
cycles  

(step  up)  

tend   N .A.  

U
vss
 1 00  %  U

d i n
 93  %  U

d i n
 85  %  U

d i n
 1 00  %  U

d i n
 1 00  %  U

d i n
 N.A.  

a   Th i s  sequence  of test  i s  descri bed  i n  F i gure  23;   

b   Theoreti cal  l im i ts  are  described  i n  F i gure  24.  
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Figure 23  – A1 3. 1 .3  waveform  

 

Figure 24 – A1 3. 1 .3  waveform  with  RVC  l im its  and  ari thmetic mean  

6. 1 3.4  “RVC threshold  and  setup”  test  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f 
test i s  appl i cable)  

A1 3. 2 . 1  To  veri fy that  the  RVC 
setup  val ues  as  speci fi ed  i n  
6 . 1 3. 2 . 3  are  val i d .   

RVC threshol d  cannot  be  
exactl y tested ,  bu t  to  veri fy 
i ts  TRUE  when  RVC 
ΔU

max
 >  RVC th reshol d .  

RVC hysteresis  can  be  
measured  i nd i rect  by 
measuring  RVC duration .  

P4  for Frequency  Test  shal l  be  
conducted  accord ing  
to  Tabl e  1 1  

One  RVC shal l  be  
detected :  

Start:  1 00  hal f 
cycles  

ΔU
max

:  7  %  U
d i n
 

ΔU
ss
:  7  %  U

d i n
  

Du ration :  63  hal f 
cycles  ±  2  ha l f 
cycles  
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Table  1 1  – Specification  of test  A1 3.2. 1  

Test  
defi n i ti on  a  

t0  =  0   

(start  test)  

 

t1  =  1 00  hal f 
cycles  

(step  down )  

tend   N .A.  N .A.  N .A.  

U
vss
 1 00  %  U

d i n
 93  %  U

d i n
 93  %  U

d i n
 N.A.  N .A.  N .A.  

a  Th i s  sequence  of test  i s  descri bed  i n  F i gure  25;   

b   Theoreti cal  l im i ts  are  described  i n  F i gure  26.  

 

 

Figure 25 – A1 3.2. 1  waveform  
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Figure  26  – A1 3.2.1  waveform  with  RVC  l im i ts  and  ari thmetic mean  

6.1 3.5  “RVC parameters”  test  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f 
test i s  appl i cable)  

A1 3. 3. 1  To  veri fy that  the  above  
mentioned  RVC parameters  
are  val i d .   

See  NOTE  

P4  for Frequency  

 

Test  shal l  be  
conducted  accord ing  
to  Tabl e  1 2  

 

One  RVC detected :  

Start:  1 00  hal f 
cycles  

ΔU
max

:  7%  U
d i n
  

ΔU
ss
:  3%  U

d i n
  

Du ration :  49  hal f 
cycles  ±  2  hal f 
cycles  

The  fol l owi ng  parameters  can  be  tested :  

– RVC start  t ime  stamp:  an  RVC event  shal l  be  time-stamped  wi th  the  t ime  at  wh ich  the  ‘ vol tage-i s-steady-  
state’  l og ic  s i gnal  became fal se  and  i n i ti ated  the  RVC event.  

– RVC ΔU
max

 i s  the  maximum  absolu te  d i fference  between  any of the  U
rms(½)

 va l ues  d u ri ng  the  RVC event 
and  the  fi na l  ari thmetic  mean  1 00/1 20  U

rms(½)
 va l ue  j ust  pri or to  the  RVC event.  For po lyphase  systems,  the  

ΔU
max

 i s  the  l argest ΔU
max

 on  any channel  

– RVC ΔU
ss
:  i s  the  absolu te  d i fference  between  the  fi nal  ari thmetic  mean  1 00/1 20  U

rms (½)
 va l ue  j ust  pri or to  

the  RVC event and  the  fi rst  ari thmetic  mean  1 00/1 20  U
rms(½)

 va l ue  after the  RVC event.  For pol yphase  
systems,  the  ΔU

ss
 i s  the  l argest  ΔU

ss
 on  any channel  

– RVC du rati on :  i s  1 00/1 20  hal f cycles  shorter than  the  l ength  of time  duri ng  wh ich  the  ‘ vol tage-i s-steady-
state’  l og ic  s i gnal  i s  fa l se.  
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Table  1 2  – Specification  of test  A1 3.3. 1  

Test  defi n i ti on  a  t0  =  0   

(start  test)  

t1  =  1 00  hal f cycl es  

(step  down )  

t2  =  1 50  hal f cycl es  

(s tep  up)  

tend   

U
vss
 1 00  %  U

d i n
 93  %  U

d i n
 97  %  U

d i n
 97  %  U

d i n
 

a  Th i s  sequence  of test  i s  descri bed  i n  F i gure  27;   

b   Theoreti cal  l im i ts  are  described  i n  F i gure  28.  

 

 

Figure  27  – A1 3.3.1  waveform  
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Figure  28  – A1 3.3.1  waveform  with  RVC  l imi ts  and  ari thmetic mean  

6. 1 3.6  “RVC polyphase”  tests  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f 
test i s  appl i cable)  

A1 3. 4. 1  To  veri fy that  i n  a  
pol yphase  system ,  RVC 
detection  depends  on  the  
combined  VSS  (vo l tage-i s -
steady-state)  l og ic  s i gnal .  
Th i s  s i gnal  i s  the  l og ical -
AND  of the  ‘ vol tage-i s -
steady-state’  l og ic  s i gnal  of 
each  phase.  

See  NOTE  

P4  for Frequency  

  

Test  shal l  be  
conducted  accord i ng  
to  Tabl e  1 3  

 

One  pol yphase  
RVC shal l  be  
detected :  

Start:  1 00  hal f 
cycles  

ΔU
max

:  8  %  U
d i n
 

ΔU
ss
:   4  %  U

d i n
  

Duration :  59  hal f 
cycles  ±  2  hal f 
cycles  

For po lyphase  systems,  the  combined  ‘ vol tage- i s-steady-state’  l og ic  s i gnal  shal l  be  the  l og ical -AND  of the  
‘ vol tage-i s-steady-state’  l og ic  s i gna l  of each  vol tage  channel .  The  fol l owi ng  parameter can  be  tested :  

– RVC start  time  stamp:  an  RVC event  shal l  be  time-stamped  wi th  the  t ime  at  wh ich  the  combined  ‘ vol tage- i s-
steady-  state’  l og ic  s i gnal  became fa l se  and  i n i ti ated  the  RVC event.  

– RVC ΔU
max

:  For pol yphase  systems,  the  ΔU
max

 i s  the  l argest ΔU
max

 on  any channel .  

– RVC ΔU
ss
:  For pol yphase  systems,  the  ΔU

ss
 i s  the  l argest  ΔU

ss
 on  any channel .  

– RVC duration :  i s  1 00/1 20  hal f cycles  shorter than  the  l ength  of time  duri ng  wh ich  the  combined  ‘ vol tage-i s -
steady-state’  l og ic  s i gnal  i s  fa l se.  

 

IEC  

+  RVC l im i t  

I npu t  

– RVC l im i t  

Ari thmetic  mean  

International  Electrotechnical  Commission

 



I EC 62586-2: 201 7  © I EC  201 7  – 73  –  

 

Table  1 3  – Specification  of test  A1 3.4. 1  

Test  
defi n i ti on  a  

t0  =  0   

(start  test)  

t1  =  1 00  hal f 
cycles  

t2  =  1 20  hal f 
cycl es  

t3  =  1 40  hal f 
cycles  

t4  =  1 60  hal f 
cycles  

t5  =  1 80  hal f 
cycles  

U
vss  phase  1

 1 00  %  U
d i n
 97  %  U

d i n
 97  %  U

d i n
 97  %  U

d i n
 97  %  U

d i n
 97  %  U

d i n
 

U
vss  phase  2

 1 00  %  U
d i n
 1 00  %  U

d i n
 93  %  U

d i n
 93  %  U

d i n
 93  %  U

d i n
 96  %  U

d i n
 

U
vss  phase  3

 1 00  %  U
d i n
 1 00  %  U

d i n
 1 00  %  U

d i n
 92  %  U

d i n
 1 00  %  U

d i n
 1 00  %  U

d i n
 

Test  

defi n i ti on  
a
 

t6  =  200  hal f 
cycl es  

tend   N .A.  N .A.  N .A.  N .A.  

U
vss  phase  1

 1 00  %  U
d i n
 1 00  %  U

d i n
 N.A.  N .A.  N .A.  N .A.  

U
vss  phase  2

 96  %  U
d i n

 96  %  U
d i n

 N.A.  N .A.  N .A.  N .A.  

U
vss  phase  3

 1 00  %  U
d i n
 1 00  %  U

d i n
 N.A.  N .A.  N .A.  N .A.  

a   Th i s  sequence  of test  i s  descri bed  i n  F i gure  29.  

 

 

Figure 29  – A1 3.4.1  waveform  
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6.1 3.7  “Voltage  i s  in  steady-state  cond i tion”  tests  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f 
test i s  appl i cable)  

A1 3. 5. 1  To  veri fy that,  i f the  second  
RVC event  s tarts  before  the  
VSS  (vol tage-i s-steady-
state)  l og ic  s i gnal  changes  
to  true,  on l y one  RVC event 
wi l l  be  detected .  

To  veri fy that  meter does  
not  return  VSS  to  true  i f 
period  =  90  hal f cycles  
(<  1 00).  a  

 

P4  for Frequency  Test  shal l  be  
conducted  accord ing  
to  Tabl e  1 4  

One  RVC detected :  

Start:  1 00  hal f 
cycles  

ΔU
max

:  9  %  U
d i n
 

ΔU
ss
:  6  %  U

d i n
  

Du ration :  1 70  hal f 
cycles  ±  2  ha l f 
cycles  

VSS  >  90  hal f 
cycles  

A1 3. 5. 2  To  veri fy that  i f,  the  second  
RVC event  s tarts  after the  
VS  (vol tage-i s-steady-state)  
l og ic  s i gnal  changes  to  true,  
two  RVC events  shal l  be  
detected .   

To  veri fy that  meter does  
retu rn  VSS  to  true  i f 
period  =  1 1 0  hal f cycl es  
(>  1 00).  b  

 

Frequency 50  Hz  

P4  for Frequency  

Test  shal l  be  
conducted  accord ing  
to  Tabl e  1 5  

Two RVC detected :  

RVC1 :  

Start:  1 00  hal f 
cycles  

ΔU
max

:  7  %  U
d i n
 

ΔU
ss
:  3  %  U

d i n
  

Du ration :  50  hal f 
cycles  ±  2  ha l f 
cycles  

RVC2:  

Start:  270  hal f 
cycles  

ΔU
max

:  6  %  U
d i n
 

ΔU
ss
:  3  %  U

d i n
  

Du ration :  57  hal f 
cycle  ±  2  hal f 
cycles  

VSS  <1 1 0  ha l f 
cycles   

a  Sing le  RVC shou ld  be  detected .  Th i s  test  wi l l  confi rm  that  the  meter does  not  return  VSS  to  true  before  1 00  
hal f cycles  (for the  test,  90  hal f cycles  are  used ).  

b  Two i ndependent RVCs  shou l d  be  detected .  Th i s  test  wi l l  confi rm  that  the  meter does  retu rn  VSS  to  true  
after 1 00  hal f cycles  (for the  test,  1 1 0  hal f cycl es  are  used ).  

 

Table  1 4  – Specification  of test  A1 3.5. 1  

Test  

defi n i ti on  
a  b

  

t0  =  0   

(start  test)  

t1  =  1 00  hal f 
cycles  

t2  =  1 50  hal f 
cycl es  

t3  =  240  hal f 
cycles  

t4  =  270  hal f 
cycles  

tend  

U
vss  
 1 00  %  U

d i n
 93  %  U

d i n
 97  %  U

d i n
 91  %  U

d i n
 94  %  U

d i n
 94  %  U

d i n
 

a   Th i s  sequence  of test  i s  shown  i n  F i gu re  30.  

b   The  theoreti cal  l im i ts  are  shown  i n  F i gure  31 .  

 

International  Electrotechnical  Commission

 



I EC 62586-2: 201 7  © I EC  201 7  – 75  –  

 

 

Figure 30  – A1 3.5.1  waveform  

 

Figure 31  –A1 3.5. 1  waveform  with  RVC  l imi ts  and  ari thmetic mean  
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Table  1 5  – Specification  of test  A1 3.5.2  

Test  

defi n i ti on  
a  b

  

t0  =  0   

(start  test)  

t1  =  1 00  hal f 
cycles  

t2  =  1 50  hal f 
cycl es  

t3  =  260  hal f 
cycles  

t4  =  320  hal f 
cycles  

tend  

U
vss  
 1 00  %  U

d i n
 93  %  U

d i n
 97  %  U

d i n
 91  %  U

d i n
 94  %  U

d i n
 94  %  U

d i n
 

a   Th i s  sequence  of test  i s  shown  i n  F i gu re  32 .  

b   The  theoreti cal  l im i ts  are  shown  i n  F i gure  33.  

 

 

Figure 32  – A1 3.5.2  waveform  
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Figure 33  – A1 3.5.2  waveform  with  RVC  l imi ts  and  ari thmetic mean  

6. 1 4  Magnitude of current  

The test procedure  speci fied  i n  6 . 2  shal l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

6.1 5  Harmonic  current  

The test procedure  speci fi ed  in  6 . 6  sha l l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“Magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

6.1 6  In terharmonic  currents  

The test procedure  speci fi ed  in  6 . 7  shal l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

6.1 7  Current  unbalance  

6. 1 7. 1  General  

Use  a  3-channel  AC  power sou rce  that meets  or exceeds  the  fo l l owing  stabi l i ty rati ngs  under 

the  reference  cond i tions:  vol tage  ±0,02  % ,  phase  ang le  ±0,02° .  

NOTE  1  Reference  cond i ti ons  for PQI  are  defi ned  i n  I EC 62586-1 .  

NOTE  2  I f I
n
 i s  speci fi ed  above  5A,  the  phase  current  can  be  chosen  i n  the  range  of 20  %  to  1 00  %  I

n  
bu t not  

below 5A.  

IEC  

Ari thmetic  mean  

+  RVC l im i t  

– RVC l im i t  

I npu t  
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6.1 7.2  Measurement method ,  measurement uncertain ty and  measuring  range   

No.  Target of the  test  Testing  condi tions  Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

A1 7. 1 . 1  Check uncertai n ty of 
unbalance  measurement  

Connect a  3 -channe l  AC 
power source  and  ad j ust  

Channel  1  to  1 00, 2  %  of 
I
n
,  0 , 00°  

Channel  2   to  99, 9  %  of 
I
n
,  -1 20, 00°  

Channel  3   to  99, 9  %  of 
I
n
,  1 20, 00°  

N .A.  Check i f i
0
 and  i

2
 are  

between  0  %  and  
0 , 35  %  

A1 7. 1 . 2  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

Channel  1  to  1 1 0  %  of 
I
n
,  0 , 00°  

Channel  2  to  95  %  of I
n
,  

-1 20, 00°  

Channel  3  to  95  %  of I
n
,  

1 20, 00°   

N .A.  Check i f i
0
 and  i

2
 are  

between  4 , 8  %  and  
5, 2  %  

A1 7. 1 . 3  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

Channel  1  to  1 00  %  of 
I
n
,  0 , 00°  

Channel  2  to  1 00  %  of 
I
n
,  -1 50, 00°  

Channel  3  to  1 00  %  of 
I
n
,  90 , 00°   

N .A.  Check i f i
0
 and  i

2
 are  

between  1 7, 5  %  and  
1 8, 1  %  

A1 7. 1 . 4  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

Channel  1  to  55  %  of I
n
,  

0 , 00°  

Channel  2  to  47, 5  %  of 
I
n
,  -1 20, 00°  

Channel  3  to  47, 5  %  of 
I
n
,  1 20, 00°   

N .A.  Check i f i
0
 and  i

2
 are  

between  4 , 7  %  and  
5, 3  %  

A1 7. 1 . 5  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

Channel  1  to  1 05  %  of 
I
n
,  0 , 00°  

Channel  2  to  97, 5  %  of 
I
n
,  -1 20, 5°   

Channel  3  to  97, 5  %  of 
I
n
,  1 20, 5°  

N .A.  Check i f i
0
 i s  between  

1 , 8  %  and  2 , 2  %  

Check i f i
2
 i s  between  

2 , 8  %  and  3, 2  %  

 

7 Functional  testing  procedure for instruments  complying  wi th  class  S  
according  to  IEC 61 000-4-30  

7. 1  Power frequency 

7. 1 . 1  General  

Frequency measurement shal l  be  made  on  the  reference channel .  
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7. 1 .2  Measurement method  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 2  m in .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S1 . 1 . 1  Check that  averag ing  
i n terval  i s  1 0  s  

Loop  (see  g raph  
below):  

P1 -P3  tri ang le  

Duration :  5  s  

P3-P1  tri ang le  

Duration :  5  s  

Count the  number of 
frequency read ings  i n  
2  m in  (N)  

TC1 0s(sam)  

TC(1 1 ≤  N ≤1 3)  

5 s 1 0 s 1 5 s

f Hz

P1

P3

 

 

7. 1 .3  Measurement uncertain ty and  measuring  range  

7. 1 . 3. 1  Uncertainty under reference  cond i tions  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 1  m in .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

S1 . 2 . 1  Check measuring  
range  

P1  for frequency a  N .A.  TC1 0s(unc)  

S1 . 2 . 2  Check measuring  
range  

P2  for frequency a  N .A.  TC1 0s(unc)  

S1 . 2 . 3  Check measuring  
range  

P3  for frequency a  N .A.  TC1 0s(unc)  

a   I nstruments  i n tended  to  work at  50  Hz shal l  u se  the  fi gu res  provi ded  l i ne  “Frequency 50  Hz”  i n  Tab le  3 .  
I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gu res  provi ded  i n  l i ne  “Frequency 60  Hz”  i n  Table  3 .  
I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gures  provided  both  i n  l i ne  “Frequency 
50  Hz”  and  i n  l i ne  “Frequency 60  Hz” .  

 

7. 1 .3.2  Variations  due  to  single  influence  quanti ties  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 1  m in .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

S1 . 3. 1  Measure  i n fl uence  of 
vol tage  magn i tude  on  
measurement 
uncertain ty (for fu rther 
calcu lations  as  
requ i red  i n  Cl ause  8).  

P2  for frequency a  b  S1  for vol tage  
magn i tude.  

TC1 0s(unc)  

S1 . 3 . 2  Measure  i n fl uence  of 
harmon ics  on  
measurement 
uncertain ty (for fu rther 
calcu lations  as  
requ i red  i n  Cl ause  8).  

P2  for frequency a  b   S1  for harmon ics  TC1 0s(unc)  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gures  provi ded  i n  the  l i ne  “Frequency 
60  Hz”  i n  Tabl e  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provi ded  both  
i n  l i ne  “Frequency 50  Hz”  and  i n  l i ne  “Frequency 60  Hz”.  

b   Frequency measurement i s  made  on  the  reference  channel .  

 

7. 1 .4  Measurement evaluation  

No.  Target of the  test  Test  

S1 . 4. 1  Reference  channel  I t  shal l  be  checked  that  the  frequency measurement  i s  made  on  the  
reference  channel  

 

7. 1 .5  Measurement aggregation  

Aggregation  i s  not requ i red  for power frequency.  

7.2  Magnitude of the  supply vol tage  

7.2. 1  Measurement method  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 1  s .  

No.  Target of the  test  Test  

S2. 1 . 1  Check gapless  and  non-
overl app ing  measu rement  

A test  shal l  be  carried  ou t  accord i ng  to  the  requ i rements  of Annex F .  

NOTE  The  fol l owing  tests  are  not  l i s ted  here  because  they are  covered  by other tests :  checking  of true  RMS  
measurement (covered  by other tests),  checking  of basic  accuracy of 1 0/1 2-cycle  measu rement  (covered  by 
other tests).  

 

7.2.2  Measurement uncertain ty and  measuring  range  

7.2.2 . 1  Uncertainty under reference  cond i tions  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 1  s .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri terion  (i f test 
i s  appl icabl e)  

S2. 2 . 1  Check measuring  
range  

P1  for vol tage  
magn i tude   

N .A.  TC1 0/1 2(unc)  

S2. 2 . 2  Check measuring  
range  

P3  for vol tage  
magn i tude  

N .A.  TC1 0/1 2(unc)  

S2. 2 . 3  Check measuring  
range  

P5  for vol tage  
magn i tude  

N .A.  TC1 0/1 2(unc)  

 

7.2.2 .2  Variations  due  to  single  influence  quanti ties  

The testing  procedure  i s  i den tical  to  the  one  defined  for class  A.  

Each  test  shal l  l ast  at  l east 1  s .  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  (i f test 
i s  appl icabl e)  

S2. 3. 1  Measure  i n fl uence  of 
frequency on  
measurement 
uncertain ty (for fu rther 
calcu lations  as  
requ i red  i n  8).  

P3  for vol tage  
magn i tude  

S1  for frequency TC1 0/1 2(unc)  

S3  for frequency TC1 0/1 2(unc)  

 

S2. 3. 2  Measure  i n fl uence  of 
harmon ics  on  
measurement 
uncertain ty (for fu rther 
calcu lations  as  
requ i red  i n  8).  

P3  for vol tage  
magn i tude  

S1  for harmon ics  TC1 0/1 2(unc)  on  ch 1  
compared  to  a  
reference  vol tage  

 

7.2.3  Measurement evaluation  

Not appl icable.  

7.2.4  Measurement aggregation  

7.2.4.1  1 0/1 2  cycles  wi th  1 0  min  synchronisation  

Not requ i red  for class  S.  

Class  S  requ i res  gapless  and  non-overlapping  1 0/1 2-cycle  b locks  (test S2. 1 . 1 ) .  There  i s  no  
further requ i rement for 1 0  m in  synchron ization .  

7.2.4.2  1 50/1 80-cycle  aggregation  with  1 0-min  synchronisation  

Each  test shal l  l ast at  l east 1 1  m in ,  and  shal l  conta in  at least two  consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S2. 5. 1  Check gapless  
implementation  

Loop  (see  g raph  
below):  

– vol tage  chang ing  
l i nearl y from  P1  to  
P3  for 1  m in  i n  
duration ,  then  

– l i nearl y from  P3  to  
P1  for 1  m in  i n  
du ration  

f =  50 , 1 25  Hz 
(coveri ng  50  Hz)  
and /or 60, 1 5  Hz 
(coveri ng  60  Hz)  
depend ing  on  
manufacturer selection  

Check 1 50/1 80-
cycle  aggregati on  
compl ies  wi th  
I EC 61 000-4-30  

1  min 2 min 3 min

U (V)

P1

P3

 

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 50/1 80-cycle  time  i n terval  number 201 .  

NOTE  50, 1 25  Hz =  (200, 5  /  600)  ×  1 50;  60 , 1 5  Hz =  (200, 5  /  600)  ×  1 80  

 

7.2.4.3  1 0  m in  aggregation  

Each  test shal l  l ast at  l east 1 1  m in ,  and  shal l  conta in  at least two consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  

S2. 6. 1  Check 1 0  m in  aggregati on  Loop  (see  g raph  
below):  

– vol tage  chang ing  
l i nearl y from  P1  to  
P3  for 1  m in  i n  
duration ,  then  

– l i nearl y from  P3  to  
P1  for 1  m in  i n  
du ration  

S2  for frequency Check 1 0  m in  
aggregation  
compl ies  wi th  
I EC 61 000-4-30  

1  min 2 min 3 min

U (V)

P1

P3

 

 

7.2.4.4  2-h  aggregation  

When  appl icable,  test shal l  be  ach ieved  accord ing  to  the  below table:  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Table  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S2. 7. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment  under test.  

 

7.3  F l icker 

Tests  shal l  be  performed  accord ing  to  I EC 61 000-4-1 5  testi ng  requ i rements.  

7.4  Supply vol tage  i n terruptions,  d ips  and  swel ls  

NOTE  Further gu i dance  for testi ng  i s  provi ded  i n  Annex D  and  Annex E .  
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7.4. 1  General  requ irements  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

S4. 1 . 1  Veri fy that  the  appropri ate  
U
rms(1 )

 or U
rms(½)

 are  
used .  

I f U
rms(½)

 i s  u sed ,  check 
U
rms(½)

 a re  i n dependentl y 
synchron i zed  on  each  
channel  on  zero  cross ing .   

P4  for frequency a  for 
at  l east  1 5  s  d .   

Vol tage  step  shou ld  be  
made  on  zero  cross ing .   

Th i s  test  does  not  
requ i re  synchron i zed  
generator.   

– At  t1 ,  i n j ect  0  %  U
d i n
 

i n terruption  of 
duration  2  cycles  
fol l owed  by a  step  at  
90  %  U

d i n
 and  of 2  

cycles,  then  a  
steady state  at  94  %  
UV on  channel  1 .   

– At  t1  +  1 0  cycles  +  
1 /3  cycle,  appl y the  
same  profi l e  on  
channel  2 .   

– At  t1  +  20  cycles  −  
1 /3  cycle,  appl y the  
same profi l e  on  
channel  3 .   

See  F igure  1  and  
F igu re  2 .   

For U
rms (1 )

 
implementation ,  
veri fy that  the  
U
rms(1 )

 sequence  
con tains  at  l east  
one  val ue  on  each  
phase  that  has  the  
ampl i tude  of the  
i n terrupti on  i n j ected  
(wi th i n  the  
magn i tude  accuracy 
defi ned  i n  
I EC 61 000-4-30).  

For U
rms (½)

:   

–  check,  for each  
channel ,  that  the  
sequence  of 
U
rms(½)

 i n  the  
i nstrument  
compl ies  to  the  
sequence  
defi ned  i n  F i gu re  
4 ;   

– check time  tag  of 

U
rms(½)

 (N + 1 )  
on  channe l  1 :  

t1  +  ½  cycle;   

– check that  t ime  
tag  of U

rms(½)
 

(N + 1 )  on  
channel2  i s  

t1  + 1 0, 5  

cycles  ±1 /2cycle;   

– check that  t ime  
tag  of U

rms(½)
 

(N + 1 )  on  
channel  3  i s  

t1  + 20, 5  cycl es  

±1 /2cycle.   

S4. 1 . 2  Check ampl i tude  and  
du ration  accuracy 
requ i rement  d  

P5  for swel l s .  b  

P4  for frequency a
 

Th is  test  does  not  
requ i re  a  synchron i zed  
generator.  

The  s i gnal  change  i n  
ampl i tude  to  create.  
d i ps/swel l s/i n terruption  
wi l l  be  s imu l taneous  i n  
time.  

Test  shal l  be  ach ieved  
wi th  the  fol l owing  
du rations:  1 ;  1 , 5 ;  2 , 5;  
1 0 ;  30  and  1 50  cycles.  

NOTE  For U
rms  

(1 )  
test  poin ts  1  and  1 , 5  
are  excl uded .  

See  F igure  34  and  
F igu re  36  for s i gnal  
i n j ection  detai l s ,  see  
F igu re  35,  and  F igu re  
37  for expected  
sequence  of U

rms  
(1 /2 ).  

For U
rms  

(1 )  
implementations,  the  
expected  sequence  i s  
dependent  on  the  

Check that  a l l  
du rations  and  
ampl i tudes  reported  
on  the  d ips/  swel l s/  
i n terruption  
measurements  
comply wi th  
I EC 61 000-4-
30: 201 5,  5. 4 . 5. 1  
(ampl i tude  
accuracy 
requ i rement)  and  
5. 4. 5. 2  (du rati on  
accuracy 
requ i rement).  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

P3  for d i ps/i n t.  b  

P4  for frequency a  

a l i g nment of the  U
rms
 

wi ndow,  wh ich  may not  
be  synchron i zed  wi th  
zero  crossings.  

S4. 1 . 3  Check threshol d  P2  for swel l s  b  c  

P4  for frequency a  

Th i s  test  does  not  
requ i re  synchron i zed  
generator.  

The  s i gnal  change  i n  
ampl i tude  to  create  
d ips/swel l s/i n terruption  
wi l l  be  s imu l taneous  i n  
time.  

Test  shal l  be  ach ieved  
wi th  the  fol l owing  
du ration :  2 , 5  cycles .  

Check the  d uration  
accuracy compl ies  
wi th  
I EC 61 000-4-30:  
201 5,  5 . 4 . 5. 2 .  

P1  for swel l s  b  c  

P4  for frequency a  

P2  for d i ps/I n t.  b  c  

P4  for frequency a  

P1  for d i ps/I n t.  b  c  

P4  for frequency a  

S4 . 1 . 4  Check i n fl uence  of mains  
frequency.  

P1  for frequency a  

P2  for d i ps/I n t.  b  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

The  s i gnal  change  i n  
ampl i tude  to  create  
d ips/swel l s/i n terruption  
wi l l  be  s imu l taneous  i n  
time.  

Test  shal l  be  ach ieved  
wi th  the  fol l owing  
du rations:  2  and  30  
cycles.  

Check the  d u ration  
accuracy compl ies  
wi th  
I EC 61 000-4-30:  
201 5,  5. 4. 5. 2 .  

P3  for frequency a  

P2  for d i ps/I n t.  b  

S4 . 1 . 5  Check 
d ips/i n terrupti ons/swel l s  i n  
a  pol yphase  system  

A test  shal l  be  carried  ou t  accord i ng  to  the  requ i rements  of 7 . 4 . 2  and  
7. 4. 3.  

S4. 1 . 6  Check s l i d i ng  vol tage  
reference  – S teady-state  
operati on  

1 )  Confi guration :  select  
s l i d i ng  reference 
vol tage,  d i p  th reshold  
set  to  90  %  U

sr
,  

hysteresis  =  2  %  Ud i n .  

2 )  I n j ect  s teady-state  
vol tage  at  Ud i n  for at  
l east  5  m in .  Then  
decrease  vol tage  
ampl i tude  to  95  %  Ud i n  
for 5  m in .  Then  to  87  %  
Ud i n  for 5  m in .   

See  F igure  38.  No  d i p  shou ld  be  
detected .  

3)  I n j ect  d i p  of 5  cycles  
i n  du rati on  at  50  %  
Ud i n .  

Veri fy that  the  
i nstrument  i s  
detecti ng  a  d i p  at  
57, 5  %  U

ref
.  

NOTE  1  57, 5  %  =  

50/87  ×  1 00  %  

S4. 1 . 7  Check s l i d i ng  vol tage  
reference  – S l i d i ng  
reference  start  u p  
cond i ti on  

1 )  Confi guration :  se lect  
s l i d i ng  reference  
vol tage,  d i p  th reshold  
set  to  90  %  Ud i n ,  
hysteresis  =  2  %  Ud i n .  

2 )  Tu rn  on  the  
i nstrument wi th  0V 
i n j ected  at  the  vol tage  
i npu ts.   

See  F igure  39  The  i nstrument  
shal l  detect  an  
i n terruption  start.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

3)  After 5  m in  +  
i nstrument boot up  
time,  i n j ect  vol tage  =  
Ud i n  

NOTE  2  The  purpose  
i s  to  check that  the  
s l i d i ng  reference  
vol tage  i s  bu i l t  from  an  
i n i ti a l  va l ue  of Ud i n ,  not  
refreshed  un ti l  the  
vol tage  i s  appl i ed .  

Veri fy that  the  
i nstrument  has  
detected  an  end  of 
i n terruption .  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 
60  H z”  i n  Tabl e  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  use  the  fi gures  provi ded  both  
i n  l i ne  “Frequency 50  Hz”  and  i n  l i ne  “Frequency 60  Hz” .  

b   Test  poin ts  P1 ,  P2 ,  P3,  P4  and  P5  as  described  i n  Table 3  and  i n  I EC 61 000-4-30: 201 5  Table  D. 1 .  

c   Test  poin t  P1  shal l  not  be  i d en ti fi ed  as  a  d i p/swel l ,  and  testi ng  poin ts  P2  shal l  be  i denti fi ed  as  a  d i p/swel l .  

d   Recommended  value  for th reshold  d ip  i s  90  %  U
d i n
,  for swel l  th reshold  i s  1 1 0  %  U

d i n
,  hysteresis  =  2  % .  

 

 

Figure 34 – Detai l  1  of waveform  for test  of d ips  accord ing  to  test S4. 1 .2  

IEC  

1 50  
Vol ts  Test  s i gnal :  d i p  60  % ,  2 , 5  cycl es  

1 00  

50  

0  

–50  

–1 00  

–1 50  
0  1  2  3  4  5  6  Cycles  
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Figure 35  – Detai l  2  of waveform  for tests  of d ips  accord ing  to  test S4. 1 .2  

 

Figure  36  – Detai l  1  of waveform  for test  of swel ls  accord ing  to  test S4. 1 .2  

IEC  

300  
Vol ts  Test s i gnal :  swel l  200  % ,  2 , 5  cycles  

200  

1 00  

0  

–1 00  

–200  

–300  
0  1  2  3  4  5  6  Cycles  

IEC  

1 20  
Vol ts  1 /2  cycl e  RMS  

1 00  

80  

60  

40  

20  

0  
0  1  2  3  4  5  6  Cycles  
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Figure 37  – Detai l  2  of waveform  for tests  of swel ls  accord ing  to  test  S4. 1 .2  

 

 

 

 

87 % Udin
 

 

Udin 

50 % Udin

95 % Udin

U/V

Time

 

IEC 

Figure  38  – S l id ing  reference  vol tage test  

 

IEC  

200  
Vol ts  1 /2  cycl e  RMS  

1 60  

1 20  

1 00  

60  

20  

0  
0  1  2  3  4  5  6  Cycles  

1 80  

1 40  

80  

40  
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 Udin  
U/V

Time

 

IEC 

Figure 39  – S l id ing  reference  start-up  cond i tion  

7.4.2  Check d ips  / in terruptions  in  polyphase system  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f test 
i s  appl icabl e)  

S4.2 . 1  Check that  d i ps  and  
i n terruptions  are  properl y 
detected  i n  a  pol yphase  
system ,  by appl ying  a  s i ng le  
test  wi th  a  3 -phase  non  
synchronous  d i s tu rbance  that  
contains  both  a  d i p  and  an  
i n terruption .  

P4  for frequency for at  
l east  1 5  s .  

D ip  th reshold  =  90  %  
U
d i n ,  hysteresis  =  2  %  

U
d i n .
 

I n terrupti on  th reshol d  =  
1 0  %  U

d i n ,  hysteresis  
=2  %  U

d i n .
 

Vol tage  steps  shou l d  be  
made  on  zero  crossing  
for each  phase.  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

– Beg in  the  test  wi th  a l l  
th ree  phases  set  to  
U
d i n .
 

–  At  t1  (synch ron ized  to  
zero  crossing  on  
phase  1 ) ,  i n j ect  0  %  
U
d i n
 on  phase  1 .  

– At  t1  +  1 cycle  
(synch ron i zed  to  zero  
crossing  on  phase  2 ),  
i n j ect  0  %  U

d i n
 on  

phase  2 .  

– At  t2  (synch ron ized  to  
zero  crossing  on  
phase  3),  i n j ect  0  %  
U
d i n
 on  phase  3 .  

– At  t3  (synch ron ized  to  
zero  crossing  on  
phase  3),  i n j ect  
1 00  %  U

d i n
 on  phase  

3.  

– At  t3  +  1 cycle  
(synch ron i zed  to  zero  
crossing  on  phase  2 ),  
i n j ect  1 00  %  U

d i n
 on  

phase  2 .  

– At  t4  (synch ron ized  to  
zero  crossing  on  
phase  1 ) ,  i n j ect  
1 00  %  U

d i n
 on  phase  

1 .  

See  F igure  40,  F i gure  41  
and  F i gu re  42.  

– I f U
rms(½)

 i s  
implemented ,  
check for each  
channel  that  the  
sequence of 
U
rms(½)

 i n  the  
i nstrument  
compl ies  to  the  
sequence  defi ned  
i n  F i gu re  42.  

– Check that  the  
pol yphase  d i p  
duration  i s  correctl y 
reported  as  6 , 5  
cycles  (wi th i n  the  
t im ing  accuracy 
defi ned  i n  
I EC 61 000-4-30).  

– Check that  the  
pol yphase  
i n terruption  
duration  i s  correctl y 
reported  as  1 , 5  
cycles  (wi th i n  the  
t im ing  accuracy 
defi ned  i n  
I EC 61 000-4-30).  

– Check that  the  
remain ing  vol tage  
for the  d ip  
measurement i s  
correctly reported  
as  0  %  U

d i n
 (wi th i n  

the  magn i tude  
accuracy defi ned  i n  
I EC 61 000-4-30).   
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Interruption  threshold

 

Dip threshold 

DDIP duration  

 

 

t2 t3  

t4
 

 

 t1

DINT duration  

Phase 1
Phase 2
Phase 3

Dip starts

Interruption  starts
 

IEC 

NOTE  The  fi gu re  i s  not  d rawn  to  scale  

Figure 40  – Detai l  1  of waveform  for test  of polyphase d ips/interruptions  

 

Figure 41  – Detai l  2  of waveform  for test  of polyphase d ips/interruptions  

IEC  

Time  
t4  t3  t2  t1  

Phase  1  

Phase  2  

Phase  3  
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 U
rms(½)

  
N 

U
rms(½)

 

N +  1  

(start  of 
d i p)  

U
rms(½)

 

 N +  2  

U
rms(½)

 

N +  3  

U
rms(½)

 

N +  4  

U
rms(½)

 

N +  5  

U
rms(½)

 

N +  6  

(start  of 
i n terrupt. )  

U
rms(½)

 

N +  7  

Phase  1  1 00  70  0  0  0  0  0  0  

Phase  2  1 00  1 00  1 00  70  0  0  0  0  

Phase  3  1 00  1 00  1 00  1 00  1 00  70  0  0  

         

 U
rms(½)

 

N +  8  

U
rms(½)

  

N +  9  

(end  of 
i n terrupt. )  

U
rms(½)

 

 N +  1 0  

U
rms(½)

 

N +  1 1  

U
rms(½)

 

N +  1 2  

U
rms(½)

 

N +  1 3  

U
rms(½)

 

N +  1 4  

(end  of 
d i p)  

U
rms(½)

 

N +  1 5  

Phase  1  0  0  0  0  0  70  1 00  1 00  

Phase  2  0  0  0  70  1 00  1 00  1 00  1 00  

Phase  3  0  70  1 00  1 00  1 00  1 00  1 00  1 00  

IEC 

Figure 42  – Detai l  3  of waveform  for test  of polyphase d ips/interruptions  

7.4.3  Check swel ls  i n  polyphase  system  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri teria  ( i f 
test i s  appl i cable)  

S4. 3. 1 .  Check that  swel l s  are  
properl y detected  i n  a  
pol yphase  system ,  by 
appl yi ng  a  s i ng le  test  wi th  a  
3-phase  non  synch ronous  
swel l  i n j ection .  

P4  for frequency for at  
l east  1 5  s .  

Swel l  th reshold  =  
1 1 0  %  U

d i n ,  h ysteres is  
=  2  %  U

d i n .
 

Vol tage  steps  shou l d  
be  made  on  zero  
crossing  for each  
phase.  

Th i s  test  does  not  
requ i re  a  synchron i zed  
generator.  

– Beg in  the  test  wi th  
a l l  th ree  phases  
set  to  U

d i n .
 

–  At  t1  (synchron ized  
to  zero  crossing  on  
phase  1 ),  i n j ect  
1 30  %  U

d i n
 on  

phase  1 .  

– At  t1  +  1  cycle  
(synch ron i zed  to  
zero  cross ing  on  
phase  2),  i n j ect  
1 30  %  U

d i n
 on  

phase  2 .  

– At  t1  +  2  cycl es  
(synch ron i zed  to  
zero  cross ing  on  
phase  3),  i n j ect  
1 30  %  U

d i n
 on  

phase  3 .  

– At  t1  +  4  cycles  
(synch ron i zed  to  
zero  crossings  on  
phase  1  and  phase  
3),  i n j ect  1 00  %  
U
d i n
 on  both  phase  

1  and  phase  3.  

– At  t3  (synch ron ized  
to  zero  cross ing  on  
phase  2),  i n j ect  
1 00  %  U

d i n
 on  

phase  2 .  

See  F igure  43  and  
F igu re  44.  

– I f U
rms(½)

 i s  
implemented  ,  
check for each  
channel ,  that  the  
sequence  of 
U
rms(½)

 i n  the  
i nstrument  
compl ies  to  the  
sequence  defi ned  
i n  F i gu re  44.  

– Check that  the  
pol yphase  swel l  
du ration  i s  
correctly reported  
as  6 , 5  cycl es  
(wi th i n  the  tim ing  
accuracy defi ned  
i n  I EC 61 000-4-
30).  

– Check that  the  
pol yphase  swel l  
ampl i tude  i s  
correctly reported  
as  1 30  %  U

d i n
 

(wi th i n  the  
magn i tude  
accuracy defi ned  
i n  I EC 61 000-4-
30).   
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Swell  threshold  
 

Swell  
amplitude 

t1  
 t3  

DPOLYSWL =  t3- t1   

Phase 1
Phase 2

Phase 3

Swell  starts

 
IEC 

Figure 43  – Detai l  1  of waveform  for test  of polyphase swel ls  

 U
rms(½)

  
N 

U
rms(½)

 

N +  1  

(start  of 
swel l )  

U
rms(½)

 

 N +  2  

U
rms(½)

 

N +  3  

U
rms(½)

 

N +  4  

U
rms(½)

 

N +  5  

U
rms(½)

 

N +  6  

U
rms(½)

 

N +  7  

Phase  1  1 00  1 1 6  1 30  1 30  1 30  1 30  1 30  1 30  

Phase  2  1 00  1 00  1 00  1 1 6  1 30  1 30  1 30  1 30  

Phase  3  1 00  1 00  1 00  1 00  1 00  1 1 6  1 30  1 30  

         

 U
rms(½)

 

N +  8  

U
rms(½)

 

N +  9  

U
rms(½)

 

 N +  1 0  

U
rms(½)

 

N +  1 1  

U
rms(½)

 

N +  1 2  

U
rms(½)

 

N +  1 3  

U
rms(½)

 

N +  1 4  

(end  of 
swel l )  

U
rms(½)

 

N +  1 5  

Phase  1  1 30  1 1 6  1 00  1 00  1 00  1 00  1 00  1 00  

Phase  2  1 30  1 30  1 30  1 30  1 30  1 1 6  1 00  1 00  

Phase  3  1 30  1 1 6  1 00  1 00  1 00  1 00  1 00  1 00  

IEC 

Figure 44 – Detai l  2  of waveform  for test  of polyphase swel ls  

7.5  Supply vol tage  unbalance  

7.5. 1  General   

This  test  i s  i dentical  to  the  one  defined  for cl ass  A,  except on  the  accuracy performance 
requ irement.  The  assessment of zero  sequence component (u0)  i s  optional .  

Use  a  3-channel  AC  power source  that meets  or exceeds  the  fo l l owing  stabi l i ty rati ngs  under 

reference  cond i tions:  ±0, 05  % .  
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7.5.2  Measurement method ,  measurement uncertain ty and  measuring  range  

No.  Target of the  test  Testing  condi tions  Complementary test 
condi tions  

Test cri teria  ( i f 
test i s  appl i cable)  

S5. 1 . 1  Check accuracy of 
unbalance  measurement  

Connect a  3 -channe l  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
1 00  %  of U

d i n
 

Channel  2  (L2  to  N )  to  
1 00  %  of U

d i n
 

Channel  3  (L3  to  N )  to  
1 00  %  of U

d i n
  

N .A.  Check i f u
2
 i s  

between  0  %  and  
0 , 3  %  

Check i f u
0  
i s  

between  0  %  and  
0 , 3  % ,  i f eval uated  

S5. 1 . 2  Check accuracy of 
unbalance  measurement  

Connect the  3 -
channel  AC power 
source  and  ad just  

Channel  1  (L1  to  N )  to  
73  %  of U

d i n
 

Channel  2  (L2  to  N )  to  
80  %  of U

d i n
 

Channel  3  (L3  to  N )  to  
87  %  of U

d i n
  

N . A.  Check i f u
2
 i s  

between  4 , 75  %  
and  5, 35  %  

Check i f u
0
 i s  

between  4 , 75  %  
and  5, 35  %,  i f 
eva luated  

S5. 1 . 3  Check accuracy of 
unbalance  measurement  

Connect the  3 -
channel  AC power 
source  and  ad just  

Channel  1  (L1  to  N )  to  
1 52  %  of U

d i n
 

Channel  2  (L2  to  N )  to  
1 40  %  of U

d i n
 

Channel  3  (L3  to  N )  to  
1 28  %  of U

d i n
  

N .A.  Check i f u
2
 i s  

between  4 , 65  %  
and  5, 25  %  

Check i f u
0
 i s  

between  4 , 65  %  
and  5, 25  %,  i f 
eva luated  

S5. 1 . 4  Check accuracy of 
unbalance  measurement  
wi th  phase  d i splacement  
wi th  a  4 -wi re  system .  

Connect a  3 -channe l  
AC power source  and  
ad just  

Channel  1  (L1  to  N )  to  
1 00  %  of U

d i n
,  0°  

Channel  2  (L2  to  N )  to  
90  %  of U

d i n
,  − 1 22°  

Channel  3  (L3  to  N )  to  

1 00  %  of U
d i n
,  +1 1 8°  

N .A.  Check i f u
2
 =  

2 , 47  %  ±  0 , 1 5  %  

and  u
0
 =  4 , 52  %  ±  

0 , 1 5  %,  i f 
eva luated  

 

7.5.3  Aggregation  

I t  shal l  be  veri fied  that  the  aggregated  values  are  provided  by the  equ ipment under test.  An  
accuracy test  of the  aggregated  values  is  not requ ired .  

7.6  Vol tage  harmon ics  

7.6. 1  General  

The  manufacturer shal l  speci fy i f the  implementation  of aggregation  uses  gapless  or gapped  
1 0/1 2-cycle  data  i n tervals.  

•  Gapless  implementation  wi l l  be  tested  wi th  test S6. 1 . 1 .  

•  Gapped  implementation  wi l l  be  tested  wi th  test S6. 1 . 2 .  

The  manufacturer shal l  speci fy i f the  implementation  of 1 0/1 2-cycle  data  uses  groups  (Ug . h )  or 
subgroups  of harmon ics  (Usg . h) .  
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•  Subgroup  implementation  wi l l  be  tested  wi th  test S6. 1 . 3.  

•  G roup  implementation  wi l l  be  tested  wi th  test  S6. 1 . 4.  

7.6.2  Measurement method  

Each  test  shal l  l ast  at  l east 1 0  s.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 1 . 1  I f the  manufacturer has  
implemented  a  gapless  
measurement method :  

check that  the  1 0/1 2-cycle  
measurement i n terval s  are  
gapl ess  and  non -
overl app ing  

A test  shal l  be  carried  ou t  accord i ng  to  the  requ i rements  of Annex F  

S6. 1 . 2  I f the  manufacturer has  
implemented  a  gapped  
measurement method :  

check that  at  l east  one  
1 0/1 2-cycl e  val ue  i s  
ca l cu lated  every 50/60  
cycles  

Apply reference  
cond i ti ons  ( i ncl ud i ng  a  
constant  fundamental  
component),  and  add  
varyi ng  vol tage  
harmon ic  content  as  
described :  

– start  at  P2  for 
harmon ics  (1 0  %  on  
the  3 rd  h armon ic);  

– ramp the  harmon ic  
content d own  by 
1  %/s  un ti l  i t  
reaches  0  % ;  

– ramp  the  harmon ic 
content up  by 1  % /s  
un ti l  i t  reaches  P2;  

– repeat.  

Appl y th i s  test  s i gnal  
for a  m in imum  of 1 0  
m in  ( to  ensure  that  
l arger gaps  are  not  
seen  d u ri ng  1 0  m in  
agg regation  
calcu lations).  

S2  for frequency 
(50/60Hz)  

Test  the  t ime  tag ,  
the  sequence  
number and  the  
vol tage  magn i tude  
of the  1 0/1 2 -cycle  
b l ocks  for the  3 rd  
harmon ic.  

Veri fy that:  

– 1 0/1 2-cycl e  
i n terva l s  are  
consistentl y 
provi ded  at  a  
m in imum  rate  
of one  per 
second  
th roughout  the  
test;  

– the  1 0/1 2-cycle  
i n terva l s  show 
at  l east  1 0  
un i que  val ues  
between  0  %  
and  1 0  %  for 
every ramping  
period ;  

– the  sequence  of 
1 0/1 2-cycl e  
i n terva l s  show 
val ues  that  
repeat  every 
20  s .  

S6. 1 . 3  I f the  manufacturer has  
implemented  harmon ic  
subgroup  measurement  
(U

sg , h
):  

Check that  the  1 0/1 2-cycle  
measurements  use  the  
harmon ic  subgroup  
measurement (U

sg . h
)  from  

I EC 61 000-4-7.  

Apply reference  
cond i ti ons,  p l us  P1  for 
harmon ics  (veri fy basic  
subgroup  
measurement).  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  5  %).  

Apply reference  
cond i ti ons,  p l us  P1  for 
i n terharmon ics  
(el im inate  i ncorrect 
use  of U

g , h
)  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (no  
s i gn i fi can t con ten t 
detected ).  

Apply reference  
cond i ti ons,  p l us  S4  for 
i n terharmon ics  
(el im inate  i ncorrect  
use  of U

g
)  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  4  %).  

S6. 1 . 4  I f the  manufacturer has  
implemented  harmon ic 
g roup  measurement  (U

g , h
):  

Check that  the  1 0/1 2-cycle  

Apply reference  
cond i ti ons,  p l us  P1  for 
harmon ics  (veri fy basi c 
g roup  measurement).  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  5  %).  

International  Electrotechnical  Commission

 



I EC 62586-2: 201 7  © I EC  201 7  – 95  –  

 

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

measurements  use  harmon ic 
g roup  measurement (U

g , h
)  

from  I EC 61 000-4-7.  

Apply reference  
cond i ti ons,  p l us  S4  for 
i n terharmon ics  
(el im inate  i ncorrect 
use  of U

g
 o r U

sg , h
).  

N .A.  TC1 0/1 2(unc)-harm  
for the  2nd  
harmon ic  (2nd  
harmon ic i s  
present  at  
approximately 
7 , 2  %).  

S6. 1 . 5  Check that  measurements  
are  made  at  l east  up  to  the  
40 th  o rder.  

N .A.  N .A.  Veri fy that  at  l east  
40  harmon ics  are  
provi ded  by the  
device.  

S6. 1 . 6  I f total  harmon ic d i storti on  i s  
cal cu lated ,  and  i f the  
manufacturer has  
implemented  harmon ic 
subgroup  measurement  
(U

sg , h
):  

Check that  i t  i s  the  subgroup  
total  harmon ic  d i storti on  
(THDS)  from  I EC 61 000-4-7.  

Apply reference  
cond i ti ons  p l us  P5  for 
harmon ics  

N .A.  TC1 50/1 80(unc)-
thd  (s i gn i fi cant  
d i s torti on  
detected ).  

Apply reference  
cond i ti ons  p l us  P5  for 
i n terharmon ics  

N .A.  TC1 50/1 80(unc)-
thd  (no  s i gn i fi cant  
d i s torti on  
detected ).  

S6. 1 . 7  Check that  a  crest  factor of 
at  l east  2  i s  supported  by 
the  device.  

Apply reference  
cond i ti ons  p l us  S1  for 
harmon ics  (crest  
factor of 2 ).  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics .  

S6. 1 . 8  Check that  a  properl y 
des igned  an ti -al i as ing  fi l ter 
i s  used  on  the  device,  
provi d i ng  ( i n  combination  
wi th  oversampl i ng )  
attenuation  of a l l  
frequenci es  above  the  40 th  
harmon ic  exceed ing  50  
dB .  b  

a  Apply reference  
cond i ti ons  pl us  1 0  %  

of Ud i n  a t  75, 0  ×  the  
fundamental  
frequency.  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  (no  
a l i as ing  detected ).  

Apply reference  
cond i ti ons  pl us  1 0  %  

of Ud i n  a t  1 50, 0  ×  the  
fundamental  
frequency.  

N .A.  TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  (no  
a l i as ing  detected ).  

Apply reference  
cond i ti ons  pl us  1 0  %  

of Ud i n  a t  501 , 0  ×  the  
fundamental  
frequency.

 

N.A.  TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  (no  
a l i as ing  detected ).  

a   On ly  th ree  mandatory an ti -a l i as ing  test  poin ts  are  defi ned  here  to  s impl i fy the  m in imum  testi ng  requ i rement.  
However,  depend ing  on  the  sampl i ng  rate  and  fi l ter characteri sti cs  of the  device  under test,  other spectral  
con tent  may be  requ i red  to  properl y evaluate  the  operation  of an  an ti -a l i as i ng  fi l ter.  The  test  l ab  appl ying  th i s  
procedu re  may add i ti onal l y choose  to  appl y a  set  of broad  spectrum  s i gnal s  as  a  more  exhausti ve  test  of the  
an ti -al i as i ng  fi l ter,  us i ng  a  network anal yser or other s im i l ar equ i pment.  

b   Th is  test  on l y appl i es  i f the  manufactu rer has  chosen  to  implement  the  optional  an ti -al i as i ng  fi l ter.  

 

7.6.3  Measurement method ,  measurement uncertain ty and  measuring  range  

7.6.3.1  Measurement uncertain ty and  measuring  range  

Each  test shal l  l ast  at  l east 1 0  s .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 2 . 1  Check measuring  
uncertain ty – s i ng le  even  
harmon ic  

Reference  cond i ti ons  
p l us  P1  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

S6. 2 . 2  Check measuring  
uncertain ty – s i ng le  odd  
harmon ic  

Reference  cond i ti ons  
p l us  P2  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

S6. 2 . 3  Check measuring  
uncertain ty – s i ng le  h i gh  
harmon ic  

Reference  cond i ti ons  
p l us  P3  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

S6. 2 . 4  Check measuring  range  – 
m in imum  harmon ic 
magn i tudes  

Reference  cond i ti ons  
p l us  P4  for harmon ics  

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

S6. 2 . 5  Check measuring  range  – 
maximum  harmon ic 
magn i tudes  

Reference  cond i ti ons  
p l us  P5  for harmon ics  
 

N .A.  TC1 50/1 80(unc)-
harm  for appl i cable  
harmon ics  

The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of d ata  extraction ,  as  i t  wi l l  be  necessary to  
extract  measurement data  for a l l  50  harmon ics ,  and  th i s  i s  easier to  d o  i n  a  3-s  wi ndow than  i n  a  shorter one.  

 

7.6.3.2  Variations  due  to  single  influence  quanti ties  

Each  test  shal l  l ast  at  l east 1 0  s.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  

to  Table  4  

Test cri terion  (i f 
test i s  appl i cable)  

S6. 3. 1  Check i n fl uence  of 
frequency on  measu rement 
uncertain ty  

Reference  cond i ti ons  
p l us  P1  for harmon ics  
( l owest harmon ic 
order)  

S1  for frequency 
( l owest  frequency)  

TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  

Reference  cond i ti ons  
p l us  P3  for harmon ics  
(h i ghest harmon ic 
order)  

S3  for frequency 
(h i ghest  frequency)  

TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  

S6. 3. 2  Check i n fl uence  of vo l tage  
magn i tude  on  measurement  
uncertain ty  

Reference  cond i ti ons  
p l us  P2  for harmon ics  

S1  for vol tage  
magn i tude  ( l owest  
bound )  

TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  

Reference  cond i ti ons  
p l us  P2  for harmon ics  

S3  for vol tage  
magn i tude  (h i ghest 
vol tage)  

TC1 50/1 80(unc)-
harm  for a l l  40  
harmon ics  

The  1 50/1 80-cycle  val ues  are  selected  for these  tests  for ease  of d ata  extraction ,  as  i t  wi l l  be  necessary to  
extract  measurement data  for a l l  40  harmon ics,  and  th i s  i s  eas ier to  d o  i n  a  3-s  wi ndow than  i n  a  shorter one.  

 

7.6.4  Measurement evaluation  

Not appl icable.  

7.6.5  Measurement aggregation  

7.6.5.1  1 0/1 2-cycle  wi th  1 0  min  synchron ization  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two consecutive  RTC 1 0  m in  
ticks.  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 4. 1  Check aggregation  overl ap  1  Reference  cond i ti ons  
p l us  P2  for harmon ics   

f =  49, 99  or 59, 99  Hz  

Test du ration  =  1 1  m in  

Test the  time  tag ,  
and  the  sequence  
number of b l ocks  
for the  3 rd  
harmon ic.  

Resynchron i zati on  
wi th  the  1 0  m in  ti ck 
i s  perm i tted  bu t  not  
requ i red .  

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  time  i n terva l  number 3  000.  

NOTE  59, 99  Hz =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  H z =  (2  999, 5  /  600)  ×  1 0  

 

7.6.5.2  1 50/1 80-cycle  aggregation  wi th  1 0  min  synchronization  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 5. 1  I f the  manufacturer has  
implemented  a  gapless  
measurement method :  

check gapless  1 50/1 80-
cycle  aggregati on .  

Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constant  fundamental  
component),  and  add  
varyi ng  harmon ic  
con tent  as  d escribed :  

– start  at  P2  for 
harmon ics ;  

– ramp the  harmon ic  
conten t d own  by 
1  % /s  un ti l  i t  
reaches  0  % ;  

– ramp  the  harmon ic 
conten t u p  by 1  % /s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  50 , 1 25  Hz 
(coveri ng  50  Hz)  or 
60, 1 5  H z (covering  
60  H z)  depend ing  on  
manufacturer 
selection .  

TC1 50/1 80(unc)-
harm  for the  3 rd  
harmon ic,  wi th  
correct agg regation  
of a l l  of the  gapless  
1 0/1 2-cycl e  val ues.  

Resynchron i zati on  
wi th  the  1 0  m in  ti ck 
i s  perm i tted  bu t  not  
requ i red .   

S6. 5. 2  I f the  manufacturer has  
implemented  a  gapped  
measurement  method :  

check that  a  m in imum  of 
th ree  1 0/1 2-cycle  val ues  i s  
used  i n  each  1 50/1 80-cycle  
i n terva l  

Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constan t fundamental  
component),  and  add  
varyi ng  harmon ic 
conten t as  d escribed :  

– start  at  P2  for 
harmon ics;  

– ramp  the  harmon ic 
con tent  d own  by 
1  %/s  un ti l  i t  
reaches  0  % ;  

– ramp the  harmon ic  
con tent  u p  by 1  %/s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  50, 1 25  Hz 
(coveri ng  50  Hz)  or 
60, 1 5  Hz (covering  
60  Hz)  depend ing  on  
manufacturer 
selection .  

TC1 50/1 80(unc)-
harm  for the  3 rd  
harmon ic,  wi th  
correct agg regation  
of a l l  of the  
reported  1 0/1 2-
cycle  val ues  ( i t  i s  
a l ready proven  i n  
test  no.  S6. 1 . 2  that  
at  l east  th ree  
val ues  are  reported  
every 1 50/1 80-
cycle  i n terval ) .  

Resynchron i zati on  
wi th  the  1 0  m in  t i ck 
i s  perm i tted  bu t  not  
requ i red .  

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 50/1 80-cycle  time  i n terval  number 201 .  

NOTE  50, 1 25  Hz =  (200, 5  /  600)  ×  1 50;  60 , 1 5  Hz =  (200, 5  /  600)  ×  1 80  
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7.6.5.3  1 0  m in  aggregation  

Each  test shal l  l ast at least 1 1  m in ,  and  shal l  contain  at least  two  consecutive  RTC 1 0  m in  
ticks.  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
cond i tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 6. 1  Check 1 0  m in  aggregati on  Mai n tai n  reference  
cond i ti ons  ( i ncl ud i ng  a  
constant  fundamental  
component),  and  add  
varyi ng  harmon ic 
conten t as  d escribed :  

– start  at  P2  for 
harmon ics ;  

– ramp the  harmon ic 
conten t d own  by 
1  %/s  un ti l  i t  
reaches  0  % ;  

– ramp  the  harmon ic 
con ten t u p  by 1  % /s  
un ti l  i t  reaches  P2;  

– repeat.  

f =  49, 99  or 59, 99  Hz 
Test du ration  =  1 1  m in  

 

TC1 0  m in (unc)-
harm  for the  3 rd  
harmon ic,  wi th  
correct agg regation  
of the  1 0/1 2 -cycle  
val ues  based  on  
the  b l ock sequence  
numbers  

1 0  m in  ti ck shou ld  occur i n  the  m idd le  of the  1 0/1 2-cycl e  time  i n terva l  number 3  000.  

NOTE  59, 99  H z =  (2  999, 5  /  600)  ×  1 2 ;  49, 99  Hz =  (2  999, 5  /  600)  ×  1 0  

 

7.6.5.4  2-h  aggregation  

When  appl icable,  the  test sha l l  be  carried  ou t accord ing  to  the  tab le  below:  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary 
test condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S6. 7. 1  Check 2-h  aggregation  I t  shal l  be  checked  that  the  2-h  agg regated  va l ue  i s  provi ded  by the  
equ i pment  under test.  

 

7.7  Vol tage  i n terharmonics  

I f the  manufacturer implements  i n terharmon ics ,  then  i t  sha l l  speci fy the  method  and  the  
accuracy performance.  The  test wi l l  veri fy the  avai labi l i ty of the  data  and  i ts  accuracy 
accord ing  to  the  manufacturer's  speci fication .  

7.8  Mains  s ignal l ing  vol tages  on  the  supply vol tage  

7.8. 1  General  

I f the  manufacturer implements  mains  s ignal l i ng  vol tage,  then  i t  shal l  speci fy the  method  and  
the  accuracy performance.  The  test  wi l l  veri fy the  avai l abi l i ty of the  data  and  i ts  accuracy 
accord ing  to  the  manufacturer's  speci fication .  
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7.8.2  Measurement method  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions   

Test cri terion  ( i f 
test i s  appl i cable)  

S8. 1 . 1  Veri fy that  the  user can  
speci fy the  carrier frequency 
to  mon i tor,  accord ing  to  the  
manufacturer's  speci fi cation .  

N .A.  N .A.  Product  a l l ows  the  
user to  confi gu re  
mon i tored  carrier 
frequenci es  
accord i ng  to  the  
manufacturer 
speci fi cation .  

 

7.8.3  Measurement uncertain ty and  measuring  range  

7.8.3. 1  Uncertainty under reference  cond i tions  

Not appl icable.  

7.8.3.2  Measurement evaluation  

Not appl icable.  

7.8.4  Aggregation  

Not appl icable.  

7.9  Measurement of underdeviation  and  overdeviation  parameters  

Not requ ired  for class  S  i nstruments.  

7. 1 0  Flagging  

The tests  requ irements  are  i dentica l  to  those  defined  for class  A for the  appl icable  parameters.  
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No.  Target of the  test  Testing  poin ts   Test cri teria  ( i f test i s  appl icable)  

S1 0. 1 . 1  F l agg ing  i n  polyphase  
system  caused  by vol tage  
d i pfor P

l t
 fl i cker 

Dip:  70  %  of Ud i n ,  1  
channel ,  L2 ,  
Duration :  1 00  ms 

Each  of the  parameters  l i s ted  below i s  
fl agged  wi th i n  each  of the  correspond ing  
measurement i n terval s  that  contain  the  
d ip/swel l /i n terrupti on  (as  i l l ustrated  i n   
F i gu re  1 8):  

– fl i cker (2 -h  P
l t
) .  

S1 0. 1 . 2  F l agg ing  i n  polyphase  
system  caused  by vol tage  
d ip  a  

D i p:  70  %  of Ud i n ,  1  
channel ,  L2 .  
Duration :  1 00  ms.  

Each  of the  parameters  l i s ted  below i s  
fl agged  wi th i n  each  of the  correspond ing  
measurement i n terval s  that  contain  the  
d ip/swel l /i n terrupti on  (as  i l l ustrated  i n   
F i gu re  1 8):  

– power frequency (1 0  s) ;  

– vol tage  magn i tude  (1 0/1 2-cycl e,  
1 50/1 80-cycle,  1 0  m in );  

– fl i cker (1 0  m in  P
st
) ;  

– suppl y vol tage  u nba lance  (1 0/1 2-cycl e,  
1 50/1 80-cycle,  1 0  m in );  

– vol tage  harmon ics  (1 0/1 2-cycl e ,  
1 50/1 80-cycle,  1 0  m in );  

– vol tage  i n terharmon ics  (1 0/1 2-cycle,  
1 50/1 80-cycle,  1 0  m in );  

– mains  s i gnal l i n g  (1 0/1 2-cycl e)  

– underdeviati on  and  overdeviati on  (1 0/1 2-
cycle,  1 50/1 80-cycl e,  1 0  m in ).  

S1 0. 1 . 3  F l agg ing  i n  polyphase  
system  caused  by vol tage  
swel l  a  

Swel l :  1 20  %  of Ud i n ,  

2  channels ,  L1  +  L3.  
Duration :  1 00  ms.  

S1 0. 1 . 4  F l agg ing  i n  polyphase  
system  caused  by vol tage  
i n terruption  a  

I n terrupti on :  0  %  of 
Ud i n ,  3  channe ls ,  

L1  +  L2  +  L3 .  
Duration :  1 00  ms.  

The  1 00ms  d ip/swel l /i n terrupti on  shal l  beg in  and  end  wi th i n  the  same  1 0/1 2-cycl e  i n terval ,  and  wi th i n  the  same  
1 0  second  i n terval  for frequency.  

The  test  shou l d  l ast  6  h ,  because  three  2-h  aggregations  shou ld  be  evaluated .  

a   For i nstruments  us ing  the  pol yphase  approach  accord ing  to  I EC 62586-1 ,  the  fl ag  i s  appl i ed  to  a l l  measured  
phases.  For i nstruments  us ing  the  channel  by channel  approach  accord ing  to  I EC 62586-1 ,  the  fl ag  i s  
appl i ed  on l y to  the  phase(s)  contain i ng  the  d i p/swel l /i n terrupti on  event.  

NOTE  See  expl anation  i n  F i gure  45  below.  
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1 0-s tick

Test signalLegend
 

IEC 

Figure 45 – F lagg ing  test for class  S  

7. 1 1  Clock uncertainty testing  

The test requ i rements  are  i dentica l  to  those  defined  for cl ass  A,  except for the  maximum  dri ft  
a l l owed .   

International  Electrotechnical  Commission

 



 – 1 02  – I EC 62586-2: 201 7  © I EC  201 7  

No.  Target of the  test  Test procedure  

S1 1 . 1 . 1  Check cl ock uncertain ty  1 )   Veri fy that  the  i nstrument i s  operati ng  wi th  cl ock synch ron ization  
(check device  status).  

2 )   I n j ect  a  fi xed -du rati on  i n terruption  wi th  a  synchron i zed  s i gnal  
generator and  note  the  s tart  t ime  of the  i n terruption  T1 start.  

3)   Veri fy that  the  i nstrument  has  detected  an  i n terruption  and  note  
the  measured  start  time  (read i ng)  T1 start_mes.  Check the  

accuracy of T1  start_mes  i s  T1 start  ±  1  cycle.  

4)   D i sconnect or d i sable  the  synchron i zation  and  l eave  the  
i nstrument measuring  for at  l east  24  h .  

NOTE  1  Du ring  that  t ime,  the  device  i s  avai l abl e  to  be  used  for tests  
not  requ i ri ng  synchron i zati on .  

5)   I n j ect  a  fi xed -du rati on  i n terruption  wi th  a  synchron i zed  s i gnal  
generator and  note  the  start  time  of the  i n terruption  T2start.  

6)   Veri fy that  the  i nstrument has  detected  an  i n terruption  and  note  
the  measured  s tart  t ime  (read i ng)  T2start_mes.  

7)   Veri fy the  cl ock uncertai n ty:  

 Modu l us(T2start    −  T2start_mes)  <   
(T2start  −  T1 start)  ×  5  /  (3  600  ×  24).  

See  F igure  46.  

NOTE  2  The  i n j ected  i n terrupti ons  2)  and  5)  wi l l  h ave  arbi trary d urations  (e. g .  1  s) .  

NOTE  3  T1 start_mes  and  T2start_mes  have  a  resolu ti on  of ±20ms.  

 

 

Figure 46  – Clock uncertain ty testing  

7. 1 2  Variations  due to  external  i n fluence quanti ties  

7. 1 2. 1  General  

The test requ irements  are  i den tical  to  those  defined  for cl ass  A.  

The  variations  shal l  on l y be  checked  for frequency measurements  and  for vol tage  
measurements .  

Generator i n terrupt  
T1 start  

I nstrument read ing  
T1 start_mes  

I nstrument read ing  
T2start_mes  

Generator i n terrupt  
T2start  
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7. 1 2.2  Influence of temperature  

Each  test  shal l  l ast  at  l east 1  m in .  

No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  to  

Table  5  

Test cri terion  (i f test i s  
appl icable)  

S1 2. 1 . 1  Check i n fl uence  of l ow 
temperatu re   

P1  for frequency a  ET1  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl i es  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P2  for frequency a  ET1  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P3  for frequency a  ET1  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P1  for vol tage  magn i tude  ET1  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

P3  for vol tage  magn i tude  ET1  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

P5  for vol tage  magn i tude  ET1  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

C l ock uncertai n ty (check 
d ri ft  on  an  8 -h  du ration)  

ET1  Less  than  1 667  ms.  

S1 2 . 1 . 2  Check i n fl uence  of worst  
case  temperatu re   

P1  for frequency a  ET2  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P2  for frequency a  ET2  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P3  for frequency a  ET2  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P1  for vol tage  magn i tude  ET2  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

P3  for vol tage  magn i tude  ET2  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  
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No.  Target of the  test  Testing  poin ts  
accord ing  to  Tabl e  3  

Complementary test 
condi tions  accord ing  to  

Table  5  

Test cri terion  (i f test i s  
appl icable)  

P5 for vol tage  magn i tude  ET2  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

C l ock uncertai n ty (check 
d ri ft  on  an  8 -h  du ration)  

ET2  Less  than  1  667  ms.  

S1 2. 1 . 3  

 

Check i n fl uence  of h i gh  
temperatu re   

P1  for frequency a  ET3  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P2  for frequency a  ET3  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0  s  measurement 
compl ies  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P3  for frequency a  ET3  Measurement val ue  wi l l  
be  used  for fu rther 
calcu lation .  Check each  
1 0s  measurement  
compl i es  wi th  the  l im i ts  
(e. g .  F i gure  2  of 
I EC 62586-1 : 201 3).  

P1  for vol tage  magn i tude  ET3  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

P3  for vol tage  magn i tude  ET3  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

 

P5  for vol tage  magn i tude  ET3  Check each  1 0/1 2-cycle  
measurement  compl ies  
wi th  the  l im i ts .  

C l ock uncertai n ty (check 
d ri ft  on  an  8 -h  du ration)  

ET3  Less  than  1  667  ms.  

a   I nstruments  i n tended  to  work at  50  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”  i n  Table  3 .  
I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 60  Hz”  i n  Table  3 .  
I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provided  both  i n  the  l i ne  
“Frequency 50  Hz”  and  i n  the  l i ne  “Frequency 60  Hz" .  
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7. 1 2.3  Influence of power supply vol tage  

No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f test 
i s  appl icabl e)  

S1 2. 2 . 1  Check i n fl uence  of l ow 
power suppl y vol tage   

P1  for frequency a  EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  

P2  for frequency a  EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  

P3  for frequency a  EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  

P1  for vol tage  
magn i tude  

EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

P3  for vol tage  
magn i tude  

EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

P5  for vol tage  
magn i tude  

EV1  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

S1 2. 2 . 2   Check i n fl uence  of 
h i gh  power suppl y 
vol tage   

P1  for frequency a  EV2  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  

P2  for frequency a  EV2  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  

P3  for frequency a  EV2  Measurement  val ue  
wi l l  be  used  for fu rther 
calcu lation .  Check 
each  1 0  s  
measurement 
compl ies  wi th  the  
l im i ts .  
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No.  Target of the  test  Testing  poin ts  
accord ing  Table  3  

Complementary test 
condi tions  accord ing  

to  Table  5  

Test cri terion  (i f test 
i s  appl icabl e)  

P1  for Vol tage  
magn i tude  

EV2  Measurement val ue  
wi l l  be  used  for fu rther 
calcu lati on .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

P3  for Vol tage  
magn i tude  

EV2  Measurement val ue  
wi l l  be  used  for fu rther 
calcu lati on .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

P5  for Vol tage  
magn i tude  

EV2  Measurement val ue  
wi l l  be  used  for fu rther 
calcu lati on .  Check 
each  1 0/1 2-cycle  
measurement  
compl ies  wi th  the  
l im i ts .  

a   I nstruments  i n tended  to  work  at  50  Hz sha l l  use  the  fi gu res  provi ded  i n  the  l i ne  “Frequency 50  Hz”   
i n  Table  3 .  I nstruments  i n tended  to  work at  60  Hz shal l  u se  the  fi gures  provi ded  i n  the  l i ne  “Frequency 
60  Hz”  i n  Tabl e  3 .  I nstruments  i n tended  to  work both  at  50  Hz and  60  Hz shal l  u se  the  fi gu res  provi ded  both  
i n  the  l i ne  “Frequency 50  H z”  and  i n  the  l i ne  “Frequency 60  Hz” .  

 

7. 1 3  Rapid  vol tage changes  

Requ irements  speci fi ed  i n  6 . 1 3  shal l  appl y.  

7. 1 4 Magn itude of current  

The test procedure  speci fi ed  in  7 . 2  shal l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

7. 1 5  Harmonic  current  

The test procedure  speci fied  i n  7 . 6  shal l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

7. 1 6  In terharmonic  currents  

The  test procedure  speci fi ed  in  7 . 7  sha l l  be  used  (wh i le  replacing  “vol tage  magn i tude”  by 
“magn i tude  of curren t”)  i n  con j unction  wi th  the  appl icable  test  poin ts  speci fied  i n  Table  3  and  
Table  4 .  

7. 1 7  Current  unbalance  

7. 1 7. 1  General  

This  test  i s  i dentical  to  the  one  defined  for class  A,  except on  the  accuracy performance 
requ i rement.  The  assessment of the  zero  sequence  componen t (u0)  i s  optional .  

Use  a  3-channel  AC  power source  that meets  or exceeds  the  fol l owing  stabi l i ty ratings  under 
the  reference  cond i ti ons:  vo l tage  ±0 ,02  % ,  phase  ang le  ±0, 02° .  

NOTE  1  Reference  cond i ti ons  for PQI  are  defi ned  i n  I EC 62586-1 .   
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NOTE  2  I f I
n
 i s  speci fi ed  above  5A,  the  phase  curren t can  be  chosen  i n  the  range  of 20  %  to  1 00  %  I

n
,  bu t  not 

below 5A.  

7. 1 7.2  Measurement method ,  measurement uncertain ty and  measuring  range  

No.  Target of the  test  Testing  condi tions  Complementary test 
condi tions   

Test cri terion  ( i f test 
i s  appl icabl e)  

S1 7. 1 . 1  Check uncertai n ty of 
unbalance  measurement  

Connect a  3 -channe l  AC 
power source  and  ad j ust  

•  Channel  1  to  
1 00, 2  %  of I

n
,  

0 , 00° ,  

•  Channel  2  to  
99, 9  %  of I

n
,  

−1 20, 00° ,  

•  Channel  3  to  
99, 9  %  of I

n
,  

1 20, 00° .  

N .A.  Check i f i
0
 and  i

2
 are  

between  0  %  and  
0 , 55  % .  

S1 7. 1 . 2  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

•  Channel   1   to  
1 1 0  %  of I

n
,  0 , 00° ,  

•  Channel   2  to  95  %  
of I

n
,  −1 20, 00° ,  

•  Channel  3  to  95  %  
of I

n
,  1 20, 00° .   

N .A.  Check i f i
0
 and  i

2
 are  

between  4 , 6  %  and  
5, 5  % .  

S1 7. 1 . 3  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

•  Channel   1   to  
1 00  %  of I

n
,  0 , 00° ,  

•  Channel  2   to  
1 00  %  of I

n
,  

−1 50, 00° ,  

•  Channel   3   to  
1 00  %  of I

n
,  90, 00° .   

N .A.  Check i f i
0
 and  i

2
 are  

between  1 7, 3  %  and  
1 8, 3  % .  

S1 7. 1 . 4  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

•  Channel   1   to  55  %  
of I

n
,  0 , 00° ,  

•  Channel   2   to  
47, 5  %  of I

n
,  

−1 20, 00° ,  

•  Channel   3   to  
47, 5  %  of I

n
,  

1 20, 00° .   

N .A.  Check i f i
0
 and  i

2
 are  

between  4 , 5  %  and  
5, 5  % .  

S1 7. 1 . 5  Check uncertai n ty of 
unbalance  measurement  

Connect  the  3 -channel  
AC power source  and  
ad just  

Channel  1  to  1 05  %  of 
I
n
,  0 , 00°  

Channel  2  to  97, 5  %  of 
I
n
,  -1 20, 5°   

•  Channel  3  to  
97, 5  %  of I

n
,  

1 20, 5°  

N .A.  Check i f i
0
 i s  between  

1 , 8  %  and  2 , 2  %  

Check i f i
2
 i s  between  

2 , 8  %  and  3, 2  %  
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8 Calculation  of measurement uncertainty and  operating  uncertainty 

Measurement uncerta in ty and  operati ng  uncertain ty are  defined  in  Annex A.  

Measurement and  operati ng  uncerta in ty of magn i tude  of suppl y vol tage,  and  measurement 
and  operati ng  uncertain ty of frequency shal l  be  calcu lated  taking  i n to  accoun t uncertai n ty test  
resu l ts  on :  

•  i n trinsic  uncertain ty,  

•  variations  due  to  in fluence quanti ties .  

The  calcu lations  for measurement and  operati ng  uncertain ty for vol tage  magn i tude  and  
frequency shal l  take  i n to  account  two  s ing le  i n fl uence  quanti ties  (frequency and  harmon ics  for 
vol tage  magn i tude,  vol tage  magn i tude  and  harmon ics  for frequency)  and  two external  
i n fl uence quanti ties  ( temperature  and  power suppl y i n  both  cases) .  Fu rther gu idance  can  be  
found  in  the  calcu lation  examples  in  Annex C.  The  resu l ting  values  for operati ng  uncertain ty 
shal l  not  exceed  the  l im i ts  g i ven  in  Table  8 .  
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Table  1 6  – Uncertainty requ irements  

Requ i rement 
accord ing  to  

calcu lation  defined  
in  Annex C  

For devices  complying  wi th  class  A as  
defined  in  IEC  61 000-4-30  

For devices  complying  wi th  cl ass  S  as  
defined  in  IEC  61 000-4-30  

Maximum  
uncertain ty for 
magn i tude of 
suppl y vol tage  

Maximum  
uncertain ty for 

frequency at  50Hz 
and  60  Hz  

Maximum  
uncertain ty for 
magn i tude  of 
suppl y vol tage  

Maximum  
uncertain ty for 

frequency at  50Hz 
and  60  Hz  

Calcu l ation  1  for 
measurement 
uncertain ty 

±0, 1  %  of U
d i n
 a   ±1 0  mHz b  ±0, 5  %  of U

d i n
 c  ±50  mHz d  

Calcu l ation  2  for 
operati ng  
uncertain ty i  (wi th i n  
temperatu re  range  

0  °C  to  +45  °C)  

±0, 2  %  of U
d i n
 e  ±20  mHz f  ±1 , 0  %  of U

d i n
 g  ±1 00  mHz h  

Calcu l ation  3  for 
operati ng  
uncertain ty  j  

(ou ts ide  0  °C  to  

+45  °C  and  wi th i n  
rated  range  of 
operati on )  

±0, 3  %  of U
d i n

 e  ±30  mHz f  ±1 , 5  %  of U
d i n
 g  ±1 50  mHz h  

a   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  d efi ned  as  the  worst  uncertai n ty calcu l ated  i n  6 . 2 . 2 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tests  speci fi ed  i n  6 . 2 . 2 . 2 .  

b   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  6 . 1 . 3 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tes ts  speci fi ed  i n  6 . 1 . 3 . 2 .  

c   For th i s  cal cu lation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst  uncertain ty cal cu lated  i n  7 . 2 . 2 . 1 ,  
variati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tests  speci fi ed  i n  7 . 2 . 2 . 2 .  

d   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  7 . 1 . 3 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tests  speci fi ed  i n  7 . 1 . 3 . 2 .  

e   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  6 . 2 . 2 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tes ts  speci fi ed  i n  6 . 2 . 2 . 2 ,  
6 . 1 2 . 2  and  6 . 1 2. 3.  

f   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  6 . 1 . 3 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tes ts  speci fi ed  i n  6 . 1 . 3 . 2 ,  
6. 1 2 . 2  and  6 . 1 2. 3.  

g   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  7 . 2 . 2 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  cal cu lated  i n  each  of the  tests  speci fi ed  i n  7 . 2 . 2 . 2 ,  
7 . 1 2 . 2  and  7. 1 2 . 3.  

h   For th i s  cal cu l ation ,  i n tri ns ic  uncertai n ty wi l l  be  defi ned  as  the  worst uncertai n ty calcu l ated  i n  7 . 1 . 3 . 1 ,  
vari ati ons  wi l l  be  defi ned  as  the  worst  uncertain ti es  calcu lated  i n  each  of the  tes ts  speci fi ed  i n  7 . 1 . 3 . 2 ,  
7 . 1 2 . 2  and  7 . 1 2. 3.  

i   For products  complying  wi th  I EC 62586-1 ,  th i s  test  i s  appl i cab le  to  PQI -x-FI 1 ,  -F I 2 ,  -FO,  -PI  and  -PO.  

j   For products  complying  wi th  I EC 62586-1 ,  th i s  test  i s  appl i cable  to  PQI -x-FI 1 ,  -FO  and  -PO bu t  i s  not  
appl i cabl e  to  PQI -x-FI 2  or -P I .  
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Annex A 
(normative)  

 
In trinsic uncertainty and  operating  uncertainty,  

A.1  General  

The overal l  uncertain ty of a  PQI  i s  defined  by a  speci fication  of:  

– uncerta in ty l im i ts  over a  measuring  range  

– maximum  deviations  i n  the  presence of in fl uencing  quan ti ti es  (power system  
parameters  or external  cond i tions).  

Th is  annex provides  gu idance on  the  ca lcu lation  of measurement uncerta in ty and  operating  
uncerta in ty.  

F igu re  A. 1  below g ives  the  d i fferent kinds  of uncerta in ties.  

 

Intrinsic uncertainty

(See IEV and IEC 60359)

Uncertainty

under reference 

conditions

Uncertainty including  variations 

due to external  influence 

quantities (temperature,  …) 

Operating uncertainty

(See IEV and IEC 60359)

Uncertainty including  

variations due to 

power system electrical  

parameters (harmonics,  …)

Measurement uncertainty 

(See IEC 61 000-4-30)

 

IEC 

Figure A. 1  – Di fferent  kinds  of uncertainties  

A.2  Measurement uncertainty 

This  is  the  uncertain ty as  defined  in  I EC 61 000-4-30.  

Measurement uncertain ty shal l  i nclude  in trinsic  uncertain ty under reference  cond i tions  and  
the  maximum  variation  value  due  to  re levan t s i ng le  i n fl uence quanti ties.  
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A.3  Operating  uncertainty 

Operating  uncerta in ty shal l  i ncl ude  i n trins ic uncerta in ty under reference cond i tions,  the  
maximum  variation  value  due  to  re levant s ing le  i n fl uence  quanti ti es  and  the  maximum  
variation  va lue  due  to  re levan t external  in fluence  quanti ties.  

 

∑ ∑
= =

++

=

N

i

M

i1 1

222 quantity) influence external to due (variation
3

4
quantity) influence single to due (variation

3

4
y)uncertaint (Intrinsic

yuncertaint Operating
  

where  

N  i s  the  number of re levan t s i ng le  in fluence  quanti ties  and  

M  i s  the  number of re levan t external  i n fl uence quanti ti es .  

NOTE  Th is  formu la  i s  d eri ved  from  7 . 22  of I SO/I EC Gu ide  98-3: 2008,  taking  i n to  account  a  coverage  probabi l i ty 
of 95  % .  
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Annex B  
(informative)  

 
Overal l  system  uncertainty 

Overal l  system  uncertain ty shal l  i nclude  operati ng  uncertain ty,  uncertain ty due  to  impedance 
of wires  and  uncerta in ty due  to  sensors.  

The  formu la  g i ven  below is  a  s impl i fi ed  approach:  

 ∑
=

++=
N

i 1

22 y)uncertaint wiringyuncertaint (sensor
3

4
y)uncertaint (Operatingyuncertaint system Overall   

where  

N  i s  the  number of ki nd  of external  sensors  (vol tage  or curren t) .  

NOTE  1  N =  1  when  on l y a  curren t (or vol tage)  sensor i s  used ,  N =  2  when  a  cu rren t sensor and  a  vol tage  sensor 
are  used .  

NOTE  2  Th i s  formu la  i s  d eri ved  from  7 . 22  of I SO/I EC Gu ide  98-3: 2008,  taking  i n to  account  a  coverage  probabi l i ty 
of 95  % .  
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Annex C  
(normative)  

 
Calculation  of measurement and  operating  uncertainty 

for vol tage magni tude and  power frequency 

C.1  Selection  of test points  to  veri fy operating  uncertainty and  uncertainty 
under reference condi tions  

For each  relevant power qual i ty parameter,  the  manufacturer shal l  i den ti fy the  test poin ts  
having  the  greatest  uncerta in ty under reference  cond i tions  and  the  test poin ts  for s ing le  
i n fl uence quanti ties  having  the  greatest variation  to  be  used  for the  calcu lation  accord ing  to  
Annex C.  

To  veri fy compl iance  wi th  th is  document,  i t  i s  sufficien t that external  test  l aboratories  and/or 
faci l i ti es  ( th i rd -party test  l abs)  have  veri fied  the  manufacturer- i denti fied  test poin ts  and  the  
associated  calcu lations  for uncertain ty.  

Aggregations  shal l  be  tested  separatel y.  

NOTE  I n  case  of doubt,  the  manufacturer can  present  the  whole  summary of type  tests  to  the  test  house.  

C.2  Class  A calculation  examples  

C.2. 1  General  

The fo l l owing  clauses  speci fied  both  for the  magn i tude  of supply vol tage  and  for frequency 
are  based  on  Table  9.  For each ,  the  3  steps  of ca lcu lation  are  necessary to  assess  
uncertain ties.  

C.2.2  Parameter:  magni tude of supply vol tage,  Udin  =  230  V,  50/60Hz,  rated  range of 

temperature  −25  °C  to  +55  °C  

C.2.2. 1  Calcu lation  1  to  determine  the measurement uncertainty accord ing  to  
IEC  61 000-4-30   

Test vol tage  l evels  P1 ,  P3,  and  P5  accord ing  to  Table  3  of th is  standard  under reference  
cond i ti ons.  

•  Select the  h ighest i n trins ic uncertain ty,  e . g .  measured  at test poin t  P5  =  0 , 092  V (0 , 04  %  
of Ud in ) .  

•  U se  P3  for further determ ination  of in fluences  caused  by frequency and  harmon ics.  

•  Test i n fl uence of frequency on  Ud in  a t  test  poin ts  S1  and  S3  accord ing  to  Table  4  of th is  

standard  and  select the  h i ghest  variation  e . g .  measured  at test poin t S3  =  0 , 069  V (0 , 03  %  
of Ud in ) .  

•  Test i n fl uence  of harmon ics  on  Ud i n  a t  test  poin t  S1  accord ing  to  Table  4  of th is  document 
and  use  the  variation  for calcu lation  =  0 , 046  V (0 , 02  %  of Ud in ) .  

Measurement uncertain ty =  [ ]V)0,046(0,069
3

4
 0,092 222 +×+  

=  0 , 1 33  [V]  (0 , 06  %  of Ud in  mean ing  that measurement uncertain ty i s  wi th in  0 , 1  %  of Ud i n) .  
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C.2.2.2  Calcu lation  2  to  determine  the operating  uncertain ty wi th in  temperature  

range 0°C  to+45  °C,  taking  i n to  account a  possible  i nfluence caused  by the  
power supply variation  

•  Select the  h i ghest  i n trins ic uncerta in ty e. g .  measured  at test  poin t P5  =  0 , 092  V (0 , 04  %  of 
Ud in ) .  

•  Test i n fl uence  of temperature  at test  poin t  ET2  accord ing  to  Table  6  of th is  standard  and  
use  the  variation  caused  by ET2  for further calcu lation  =  0 , 23  V (0, 1  %  of Ud in) .  

•  Test i n fl uence  of power suppl y at  test  poin ts  EV1  and  EV2  accord ing  to  Table  7  of th is  
standard :  resu l t  no  variation .  

Operating  uncertain ty =  [ ]V)0,230,046(0,069
3

4
0,092 2222 ++×+  

=  0 , 297  [V]  (0 , 1 3  %  of Ud in  mean ing  that measurement uncerta in ty i s  wi th in  0 , 2  %  of Ud i n) .  

C.2.2.3  Calcu lation  3  to  determine  the operating  uncertain ty outside  a  temperature  

range of 0  °C ,  … ,  +  45  °C,  taking  in to  account a  possible  in fluence caused  by 
the  Power supply 

•  Select the  h i ghest  i n trins ic uncertain ty e. g .  measured  at test poin t P5  =  0 , 092  V (0 , 04  %  of 
Ud in ) .  

•  Test the  i n fl uence of temperature  at  test poin ts  ET1  and  ET3  accord ing  to  Table  6  of th is  
standard  and  use  the  greatest  variation  for further calcu lation  =  0 , 46  V  (0, 2  %  of Ud in ) .  

•  Take  the  values  for the  i n fl uence of the  power suppl y at  test  poin ts  EV1  and  EV2  from  
Calcu lation  2 .  

Operating  uncertain ty =  [ ]V)0,460,046(0,069
3

4
0,092 2222 ++×+  

=  0 , 548  [V]  (0 , 24  %  of Ud in  mean ing  that measurement uncertain ty i s  wi th in  0 , 3  %  of Ud i n) .  

C.2.3  Parameter:  power frequency 50/60  Hz,  rated  range  of temperature −25 °C  to  

+55 °C  

C.2.3. 1  Calcu lation  1  to  determine  the measurement uncertainty accord ing  to  
IEC  61 000-4-30   

Test frequency levels  P1 ,  P2,  P3  and  P4  accord ing  to  Table  3  of th is  s tandard  under 
reference  cond i tions.  

•  Select the  greatest  i n trinsic uncertain ty e. g .  measured  at test poin t P4  =  4  mHz.  

•  U se  P2  for further determ ination  of in fluences  caused  by vol tage  magn i tude  and  
harmon ics.   

•  Test i n fluence  of vol tage  magn i tude  at test poin t S1  accord ing  to  Table  4  of th is  standard  
is  3  mHz.  

•  Test i n fl uence of harmon ics  at  test  poin t  S1  accord ing  to  Table  4  of th is  s tandard  is  2  mHz.  

Measurement uncerta in ty =  [ ]mHz)3(3
3

4
4 222 +×+  

=  6 , 32   (<  ±1 0)  [mHz]  
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C.2.3.2  Calcu lation  2  to  determine  the operating  uncertain ty wi th in  temperature  
range 0  °C,  … ,  +  45  °C,  taking  i n to  account  a  possible  i nfluence caused  by 
the  power supply 

•  Select the  g reatest in trinsic uncertain ty e. g .  measured  at test poin t P4  =  4  mHz.  

•  Test i n fl uence  of temperature  at test  poin t  ET2  accord ing  to  Table  6  of th is  standard  and  
use  the  variation  of ET2  for fu rther calcu lation  =  5  mHz.  

•  Test i n fl uence  of power suppl y at  test  poin ts  EV1  and  EV2  accord ing  to  Table  7  of th is  
standard :  resu l t no  variation .  

Operating  uncerta in ty =  [ ]mHz)52(3
3

4
4 2222 ++×+  

=  8 , 1 65  (<  ±20)  [mHz]  

C.2.3.3  Calcu lation  3  to  determine  the  operating  uncertain ty outside  a  temperature  

range of 0  °C ,  … ,  +45 °C,  taking  in to  account a  possible  in fluence caused  by 
the  power supply 

•  Select the  greatest in trinsic u ncertain ty e. g .  measured  at test poin t P4  =  4  mHz.  

•  Test in fluence  of temperature  at  test  poin ts  ET1  and  ET3  accord ing  to  Table  6  of th is  
standard  and  use  the  greatest variation  for fu rther ca lcu lation  =  1 5  mHz.  

•  Take  the  values  for the  in fluence  of power suppl y at  test poin ts  EV1  and  EV2  from  
Calcu lation  2 .  

Operating  uncertain ty =  [ ]mHz)1 52(3
3

4
4 2222 ++×+  

=  1 8, 25  (<  ±30)  [mHz]  
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Annex D  
(informative)  

 
Further test on  d ips  (ampl i tude and  phase angles  changes)  

D.1  Phase-to-phase or phase-to-neutral  testing  

Phase-to-neu tral  testi ng  (see  F igure  D . 1 )  and  phase-to-phase  testi ng  (see  F igure  D. 2)  on  
three-phase  systems:  

 

NOTE  Phase-to-neu tral  testi ng  on  th ree-phase  systems  i s  performed  one  phase  at  a  time.  

Figure D. 1  – Phase-to-neutral  testing  on  three-phase systems  

 

NOTE  Phase-to-phase  testi ng  on  three-phase  phase  systems i s  a l so  performed  one  phase  at  a  time.  Both  (A)  and  
(B)  show a  70  %  d ip.  (A)  i s  preferred ,  bu t  (B)  i s  a l so  acceptab le.  

Figure D.2  – Phase-to-phase  testing  on  th ree-phase  systems  

D.2  Test method  

Objective:  to  ensure  the  correct measurement of parameters  by the  i nstrument during  fau l t  
cond i ti ons  that may typica l l y occur at i nsta l lation  s i tes  (e. g .  rad ia l  feeders),  where  
measurement devices  may be  exposed  to  mu l ti p le  re-closures.  

Successfu l  ou tcomes:  

•  i nstrument measures  parameters  in  accordance  wi th  I EC  61 000-4-30;  

•  number of events  are  correctl y i den ti fi ed /counted ;  

•  i nstrument main tains  functional i ty throughou t the  test.  

The  tests  shal l  be  performed  accord ing  to  Table  D. 1 :  

IEC  

70  %  70  %  

(A)  (B)  

IEC  

70  %  

70  %  

70  %  
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Table  D. 1  – Tests  pattern  

Time  
(s)  

Red  phase   
(%)  

Wh i te  phase   
(%)  

B l ue  phase  
(%)  

D ip  events  In terruption  
even ts  

0  1 00  1 00  1 00    

1  1 00  1 00  1 00    

2  1 00  1 00  1 00    

3  1 00  1 00  1 00    

4  1 00  1 00  0  S tart  d i p  1   

5  1 00  1 00  0  D ip  1   

6  1 00  1 00  0  D ip  1   

7  0  1 00  0  D ip  1   

8  0  1 00  0  D ip  1   

9  0  1 00  0  D ip  1   

1 0  1 00  1 00  1 00  End  d ip  1   

1 1  1 00  0  1 00  S tart  d i p  2   

1 2  1 00  0  1 00  D ip  2   

1 3  1 00  0  1 00  D ip  2   

1 4  0  0  1 00  D ip  2   

1 5  0  0  1 00  D ip  2   

1 6  0  0  1 00  D ip  2   

1 7  1 00  1 00  1 00  End  d ip  2   

1 8  1 00  1 00  0  S tart  d i p  3   

1 9  1 00  1 00  0  D ip  3   

20  1 00  1 00  0  D ip  3   

21  0  1 00  0  D ip  3   

22  0  1 00  0  D ip  3   

23  0  1 00  0  D ip  3   

24  1 00  1 00  1 00  End  d ip  3   

25  1 00  0  1 00  S tart  d i p  4   

26  1 00  0  1 00  D ip  4   

27  1 00  0  1 00  D ip  4   

28  0  0  1 00  D ip  4   

29  0  0  1 00  D ip  4   

30  0  0  1 00  D ip  4   

31  1 00  1 00  1 00  End  d ip  4   

32  1 00  1 00  0  S tart  d i p  5   

33  1 00  0  0  D ip  5   

34  1 00  0  0  D ip  5   

35  0  0  0  D ip  5  S tart  i n t  1  

36  0  0  0  D ip  5  I n t  1  

37  0  0  0  D ip  5  I n t  1  

38  1 00  0  1 00  D ip  5  End  i n t  1  

39  1 00  1 00  1 00  End  d ip  5   

40  1 00  1 00  1 00    

 

International  Electrotechnical  Commission

 



 – 1 1 8  – I EC 62586-2: 201 7  © I EC  201 7  

Annex E  
(informative)  

 
Further tests  on  d ips  (polyphase):  test procedure  

E.1  General  

a)  Prerequ is i tes  

The  equ ipment under test shou ld  be  properl y ca l i brated  (ampl i tude  accuracy)  and  i ts  cl ock 
shal l  be  properl y synchron ized .  

The  manufacturer shal l  provide  the  necessary compan ion  tools  to  a l l ow access  to  the  
d ips/swel ls/in terruption  (DSI )  i n formation  requ i red  to  perform  the  I EC  61 000-4-30  test 
protocol .  

The  ‘DSI ’  test  requ ires  the  veri fication  of the  time  tags,  duration  and  remain ing  vol tage  or 
depth  (d ips  or i n terruptions)  and /or ampl i tude  (for swel ls),  expressed  as  a  percentage  of 
Ud in  or i n  primary vol tage  un i ts  (for example  V or kV).  

b)  Test protocol  

The  ‘DSI ’  test wi l l  be  used  for each  of the  declared  Ud in  d eclared  by the  manufacturer,  and  
for each  of the  mains  frequencies  supported .  

c)  General  

I n j ection  of 3-phase  waveform  wi th  a  s teady s tate  pre-fau l t  and  post-fau l t  of a  m in imum  of 
30  s  at  Ud in .  Pre-fau l t  and  post-fau l t  sections  wi l l  be  ‘pure’  (nom inal l y s i ng le-frequency)  

s ine  waves  f(t)  =  Ud i n  s i n (2π  freq  t  +  φ)  wi th  a  maximum  d istortion  of 2  %.  

The  phase  ang le  φ  wi l l  be  chosen  so  that zero  cross ing  occurs  at  a  reference time tREF  
programmed  i n  the  i n j ection  test equ ipment.  

The  fau l t  wi l l  s tart at  s i gnal  zero  cross ing  ( tREF)  and  wi l l  term inate  at  zero  crossing,  
i ndependentl y for each  of the  3  phases.  Therefore  tREF_P2  for phase  2  wi l l  be  delayed  by 
1 20°  compared  to  tREF.  

The  i n j ected  fau l t  d uration  wi l l  l ast  an  i n teger number of cycles  (example  F igure  E. 1 ).  The  
duration  wi l l  be  accord ing  to  the  tests  RMS i n jections  described  be low.  

 

 
t INJ   +  N  cycle

 

t INJ  

 

IEC 

Figure E.1  – Example  for one  phase  of a  typical  N cycle  in jection  
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E.2  Phase vol tage d ips  and  interruptions  

Dip/in terruption  accuracy (ampl i tude  and  tim ing)  test:  

•  one  test  for each  of the  fol l owing  remain ing  vol tages  REMV:  85,  60,  40 ,  1 5  %  Ud in ;  

•  th resholds  wi l l  be  set above the  remain ing  vol tage  tested  and  hysteres is  i s  2  %  Ud i n ;  

•  3-phase  synchronous  waveforms,  in j ection  reference at  tI NJ  accord ing  to  F igure  E. 2  below:  

 

 

Threshold  +  hysteresis 

Threshold  

DDIP = 6 cycles  

D1  = 4  cycles  

t1  
t3  

REMV  

 

IEC 

What parameter to  check Name Expected  resu l t  

Time  tag  for beg inn ing  of d i p  t1  t1  (absolu te  UTC time  tag )  +  1 cycle  
 

Time  tag  for end  of d i p  t3  t1  +  7  cycles  (absolu te  UTC time  tag )  

D ip  du ration  DDIP  t3  – t1  =  6  cycles  

Remain ing  vol tage  REMV wi th i n  accuracy defi ned  i n  I EC 61 000-4-30  

NOTE  The  number of cycl es  (4 ,  6)  are  arbi trary val ues.  

Figure E.2  – D ip/in terruption  accuracy (ampl i tude and  tim ing)  test  

E.3  Phase swel ls  

Swel l  accuracy (ampl i tude  and  tim ing)  test:  

•  th resholds  wi l l  be  below the  remain ing  vol tage  tested  and  hysteresis  i s  2  %  Ud in ;  

•  3 -phase  synchronous  waveforms,  in j ection  reference at  tI NJ  accord ing  to  F igure  E. 3  below:  
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Threshold  +  hysteresis 

Threshold 

DDIP = 6 cycles  

t1  t3  

AMPL  

 
IEC 

Expected  resu l ts :  

What parameter  
to  check 

Name  Expected  resu l t  

Time tag  for beg inn ing  of swel l :  t1  t1  t
I N J
 (absol u te  UTC time  tag)  +  1 cycle  

Time  tag  for end  of swel l :  t3  t3  t
I N J  

+  7  cycl es  (absolu te  UTC time  tag ).  

Swel l  d uration :  DSWL DSWL t3  – t1  =  6  cycles  

Swel l  ampl i tude   AMPL  wi th i n  accuracy defi ned  i n  I EC 61 000-4-30  

NOTE  The  number of cycl es  (4 ,  6)  are  arbi trary val ues.  

Figure E.3  – Swel l  accuracy (ampl i tude and  tim ing)  test  
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Annex F  
(normative)  

 
Gapless  measurements  of vol tage ampl i tude and  harmonics  test 

F.1  Purpose of the test  

The purpose  of th is  test i s  to  check the  exact du ration  of the  1 0/1 2-cycle  basic time window 
and  a lso  the  gapless  and  non-overlapping  implementation  of the  measurements.  

F.2  Test set up  

The test shal l  not be  done  over a  1 0  m in  boundary.   

NOTE  A test  performed  over a  1 0  m in  boundary wi l l  cause  an  overlap  cond i ti on  due  to  the  agg regation  a l gori thm .  

The test sha l l  be  conducted  wi th  a  Ud i n  va lue  g i ving  the  best s i gnal  to  noise  ratio.  The  
manufacturer shal l  i nd icate  what the  optimal  Ud i n  va lue  for th is  test  i s .   

The  equ ipment under test (EUT)  shal l  provide  every 1 0/1 2-cycle  RMS value  and  harmon ics  
va lue  wi th  a  t imestamp wi th  a  h is tory depth  of at  l east 1 00  values.  

NOTE  1  The  EUT cou ld  e i ther provi de  a  l og  fi l e  or ou tpu t the  data  conti nuousl y on  a  commun ication  port,  or any 
other means  that  can  ach ieve  the  requ i red  h i story depth .  

NOTE  2  For cl ass  S  devices ,  on l y RMS  val ues  are  requ i red ,  because  harmon ic measurements  are  a l l owed  to  
have  gaps.  

NOTE  3  The  test  can  be  run  separatel y for harmon ics  and  vol tage  magn i tude  i f the  device  i s  not  abl e  to  produce  
1 0/1 2-cycl e  val ues  at  the  same  time  for harmon ics  and  vol tage  magn i tude.  

F.3  Vol tage ampl i tude  

F.3. 1  Test signal  

The fol l owing  test s i gnal  shal l  be  appl i ed  to  the  EUT:  

 ( ) ( )( )mmm111RMS π2cos1tπ2cos2)( ϕϕ ++×+= tfAfVts   

The  fo l lowing  requ i rements  apply to  the  test  s i gnal :  

 Value  Accuracy 

Fundamental  frequency (f
1
)  50  Hz or 60  Hz  50  ×  1 0−6   

Ampl i tude  of fundamental  component  (V
1
)  U

d i n
 0 , 5  %  

Modu l ati ng  frequency (f
m
)  2 , 3  Hz  1 00  ×  1 0−6   

Modu l ati ng  ampl i tude  (A
m
)  0 , 1  1  %  

Phases  (ϕ
1
 ,  ϕ

m
)  N .R.  N .R.  

 

F.3.2  Resu lt  evaluation  

The 1 0/1 2-cycle  RMS values  bu i l d  a  sequence Urms(0) ,  … ,  Urms(1 00).  From  th is  sequence,  

the  fol l owing  quanti ties  shal l  be  computed :  
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 ( ) 47 46, 45,
250

1
)(

99

0

1 00

-j2π

RMS == ∑
=

NekUNA

k

Nk

 
 

NOTE  Double  bar means  complex modu lus  

 
( )

( ) ( )22

2

rms
4745

46

AA

A
Q

+
=   

The  fol l owing  requ irements  shal l  be  met:  

•  Qrms  >  20 ;  

•  4 , 5  %  <  A (46)/V1  <  5 , 5  % ;  

•  t imestamp(U(1 00))  – t imestamp(U(0))  =  20  s  ±  6  ms.  

F.4 Harmonics  

F.4. 1  Test signal  

The fol l owing  test s i gnal  shal l  be  appl i ed  to  the  EUT:  

 ( ) ( )( ) ( )MtfMVtfAtfVt ϕϕϕ +×++++= 1Mmmm111H π2cos22πcos1π2cos2)(s   

The  fol l owing  requ irements  appl y to  the  test  s i gnal :  

 Value  Accuracy 

Fundamental  frequency (f
1
)  50  Hz or 60  Hz  50  ×  1 0−6   

Ampl i tude  of fundamental  component  (V
1
)  U

d i n
 0 , 5  %  

Modu l ati ng  frequency (f
m
)  2 , 3Hz  1 00  ×  1 0−6  

Modu l ati ng  ampl i tude  (A
m
)  0 , 3  1  %  

Harmon ic  n umber (M)  Any val ue  N .R.  

Ampl i tude  of harmon ic component  (V
M
)  0 , 1  ×  U

d i n
 1  %  

Phases  (ϕ
1
 ,  ϕ

m
 ,  ϕ

M
 )  N .R.  N .R.  

 

F.4.2  Resu lt  evaluation  

The 1 0/1 2-cycle  harmon ic values  for harmon ic  number M bu i l d  a  sequence  H(0,M) ,  … ,  
H(1 00,M).  From  th is  sequence,  the  fol l owing  quanti ti es  shal l  be  computed :  

 ( ) 47 46, 45,,
250

1
),(

99

0

1 00

-j2π

== ∑
=

NeMkHMNB

k

Nk

  

NOTE  1  Doubl e  bar means  complex modu lus  

 
( )

( ) ( )22

2

M47,M45,

M46,
)(

BB

B
MQH

+
=   

The  fo l l owing  requ i rements  shal l  be  met:  
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•  QH(M)>  20;  

•  1 3 , 5  %  <  B(46,M )/ VM <  1 6, 5  %;  

•  timestamp(H(1 00,M))  – t imestamp(H(0 ,M))  =  20  s  ±  6  ms.  

NOTE  2  See  Annex G  for exp lanati ons  about  the  method .  

F.5 Inter-harmonics  

F.5. 1  Test signal  

The fol l owing  test s i gnal  shal l  be  appl i ed  to  the  EUT:  

 ( ) ( )( ) ( )MtfMVtfAtfVt ϕϕϕ ++×++++= 1Mmmm111H )5,0(π2cos22πcos1π2cos2)(s   

The  fo l l owing  requ irements  appl y to  the  test s i gnal :  

 Value  Accuracy 

Fundamental  frequency (f
1
)  50  Hz or 60  Hz  50  ×  1 0−6   

Ampl i tude  of fundamental  component (V
1
)  U

d i n
 0 , 5  %  

Modu l ati ng  frequency (f
m
)  2 , 3Hz  1 00  ×  1 0−6  

Modu l ati ng  ampl i tude  (A
m
)  0 , 3  1  %  

I n ter-harmon ic  number (M)  Any val ue  N .R.  

Ampl i tude  of i n ter-harmon ic component  (V
M
)  0 , 1  ×  U

d i n
 1  %  

Phases  (ϕ
1
 ,  ϕ

m
 ,  ϕ

M
 )  N .R.  N .R.  

 

F.5.2  Resu lt  evaluation  

The 1 0/1 2-cycle  in ter-harmon ic values  for i n ter-harmon ic number M bu i l d  a  sequence  
IH(0 ,M),  … , IH(1 00,M).  From  th is  sequence,  the  fol l owing  quan ti ti es  shal l  be  compu ted :  

 ( ) 47 46, 45,,
250

1
),(

99

0

1 00

-j2π

== ∑
=

NeMkIHMNC

k

Nk

  

NOTE  1  Doubl e  bar means  complex modu lus  

 
( )

( ) ( )22

2

M47,M45,

M46,
)(

CC

C
MQIH

+
=   

The  fo l l owing  requ i rements  shal l  be  met:  

•  QIH(M)>  20 ;  

•  1 3 , 5  %  <  C(46,M)/ VM <  1 6, 5  %;  

•  timestamp(IH(1 00,M))  – timestamp(IH(0 ,M))  =  20  s  ±  6  ms.  
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Annex G  
(informative)  

 
Gapless  measurements  of vol tage ampl i tude and  harmonics  

I denti fication  of incorrect implementation  of the  gapless  and  non-overlapping  measurements  
of 1 0/1 2-cycle  RMS va lues  and  harmon ics  i s  a  d i fficu l t task when  trying  to  detect smal l  gaps  
or overlap,  or fi l tering  effects  (for example,  us ing  a  s l id i ng  window longer than  1 0/1 2  cycles  
wi th  an  ou tpu t every 1 0/1 2  cycles).  

The  fo l lowing  resu l ts  are  based  on  a  s imu lation  wi th  the  fol lowing  s imu lation  cond i tions  (see  
F igure  G . 1 ) :  

•  sampl ing  frequency:  1 0  240  Hz (fi rst  wel l -su i ted  frequency for harmon ic  anal ysis :  2  048  pts  
for 200  ms).  

•  No ise:  Gauss ian  wh i te  noise  at  0 , 01  ×  Ud in  RMS.  For a  steady-state  d is tortion-free  s ignal ,  

th is  noise  l evel  produces  200  ms  RMS va lue  in  the  range  Ud in  ±  0 , 1  %  Ud in .  Th is  noise  
l evel  s imu lates  a  device  j ust  at the  l im i t  of the  a l l owed  i n tri ns ic uncertain ty.  

 

Figure G .1  – S imu lated  signal  under noisy conditions  

The s ignal  used  for checking  a  gapless  RMS vol tage  measurement i s  a  fl uctuating  
fundamental  s ignal  wi th  the  fol lowing  setti ngs:  

•  s i ne  modu lation ;  

•  fundamental  ampl i tude:  1 00  %  of Ud in ;  

•  ±1 0  %  modu lation  depth ;  

•  modu lating  frequency:  2 , 3  Hz.  

With  the  above  setti ngs,  the  1 0/1 2-cycle  RMS  va lues  g i ve  the  kind  of waveform  i l l ustrated  i n  
F igu re  G . 2 :  
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Figure G .2  – Waveform  for checking  gapless  RMS vol tage  measurement 

For the  s imu lation  of a  theoretical  i deal  des ign ,  the  frequency of the  fl uctuation  i s  exactl y 
2, 3  Hz.  Us ing  an  FFT anal ysis ,  i t  i s  q u i te  easy to  detect gaps:  the  spectrum  in  F igure  G . 3  is  
obtained  wi th  a  1 00-pt rectangu lar anal ys is  window:  

 

Figure G .3  – 2,3  Hz frequency fluctuation  

I f there  is  on l y a  m iss ing  sample  between  two  measurements,  the  spectral  l eakage  effects  
become vis ible  as  shown  i n  the  fol l owing  figure:  i n  b l ue,  the  spectrum  wi th  gapless  
measurement;  i n  red ,  the  spectrum  wi th  j ust  one  m issing  sample  (ca.  1 00  µs)  between  
measurements ,  see  F igure  G . 4 :  
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Figure  G .4  – Spectral  leakage effects  for a  m issing  sample  

As an  i nd ication  for the  gap  (or overlap)  between  two  measurements,  we  can  use  the  
fol l owing  equation :  

 
22

2

1 )(1 )(

)(

++−
=

nAnA

nA
Q   

where  n  i s  the  FFT bin  correspond ing  to  the  modu lating  frequency and  A (n)  the  correspond ing  

ampl i tude  ( in  our case,  wi th  an  anal ys is  window of 1 00  RMS va lues  and  a  modu lating  
frequency of 2 , 3  Hz,  n=46,  assum ing  the  DC component as  an  i ndex of 0) .  

F i gu re  G . 5  shows  that th is  i nd icator has  a  very h igh  value  for exact  gapless  measurements  
and  decreases  very qu ickl y even  wi th  smal l  gaps  between  consecu tive  measurements  
(negative  m iss ing  samples  means  overlap  between  consecutive  measurements) .  
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NOTE  Q
RMS

 and  Q
H
 are  defi ned  i n  Annex F .  

Figure G .5  – I l lustration  of QRMS  for m issing  samples  

I f we  take  a  cl oser l ook at  the  range  [-5,  5 ] ,  we  can  see  that i t  i s  possib le  to  detect even  j ust 
one  m issing  sample.  See  F igure  G . 6.  

 

NOTE  Q
RMS  

and  Q
H
 a re  defi ned  i n  Annex F  .  

Figure G .6  – Detection  of a  sing le  missing  sample  

These resu l ts  are  val i d  for an  i deal  s ignal ,  i . e.  wi th  0  %  deviation  on  the  fundamenta l  
frequency as  wel l  as  the  modu lating  frequency,  and  a lso  wi th  perfectl y synchron ized  sampl i ng .  
I EC 61 000-4-7  to lerates  a  deviation  of 300  ×  1 0–6  of the  synchron isation  of the  1 0/1 2-cycle  
time window.  Shou ld  an  i deal  s i gnal  be  assumed ,  wh ich  i s  sampled  wi th  a  sampl i ng  frequency 
error of −300  ×  1 0−6 ,  the  resu l ts  are  shown  i n  F igure  G . 7:  
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NOTE  Q
RMS

 and  Q
H
 are  defi ned  i n  Annex F .  

Figure  G .7  – QRMS  for an  ideal  s ignal ,  sampl ing  error =  −300  ×  1 0−6  

I f we  add  ±  1 00  ×  1 0−6  d eviation  on  the  modu lating  frequency,  the  resu l ts  are  shown  i n   
F igu re  G . 8  and  F igure  G . 9:  

 

NOTE  Q
RMS

 and  Q
H
 are  defi ned  i n  Annex F .  

Figure G .8  – QRMS  for an  ideal  s ignal ,  sampl ing  error =  400  ×  1 0−6  
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NOTE  Q
RMS  

and  Q
H
 a re  defi ned  i n  Annex F .  

Figure G .9  – QRMS  for an  ideal  s ignal ,  sampl ing  error =  200  ×  1 0−6  

The value  of QRMS  cou ld  be  as  l ow as  30  wi th  perfect design .  I n  order to  keep  some safety 
marg in ,  we  chose  a  l im i t  value  of 20  for QRMS .  Under certain  cond i tions,  we  may declare  

conform  a  device  that has  a  gap  or overlap  of 1  or 2  samples,  bu t  th is  risk i s  very l ow.  

For harmon ics  and  in terharmon ics,  the  same considerations  appl y.  W i th  the  fol l owing  settings:  

•  fl uctuati ng  harmon ic settings  (example) ;  

•  s i ne  modu lation ;  

•  5 th  harmon ic;  

•  harmon ic  ampl i tude:  1 0  %  of Ud in ;  

•  ±30  %  modu lation  depth ;  

•  modu lating  frequency:  2 , 3  Hz.  

F i gure  G . 1 0  shows  the  resu l t  wi th  an  i deal  test s i gnal  and  perfect sampl ing  frequency 
synchron ization .  
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NOTE  Q
RMS  

and  Q
H
 a re  defi ned  i n  Annex F .  

Figure G .1 0  – QH (5)  wi th  ideal  test  s ignal  and  perfect  sampl ing  
frequency synchronization  

Figu re  G . 1 1  shows the  resu l t wi th  300  ×  1 0−6  sampl i ng  frequency error and  1 00  ×  1 0−6  
modu lation  frequency error.  

 

NOTE  Q
RMS  and

 Q
H
 are  defi ned  i n  Annex F .  

Figure G .1 1  – QH (5)  wi th  300  ×  1 0
−6  sampl ing  frequency error  

and  1 00  ×  1 0−6  modu lation  frequency error 

The l im i t QH (5)  >  20  i s  va l id  for the  harmon ic  test.  
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Th is  ind icator i s  not enough  to  detect fi l teri ng  effects:  the  fo l l owing  F igure  G . 1 2  shows  the  
resu l ts  obtained  wi th  a  20/24-cycle  s l i d i ng  window wi th  a  va lue  ou tpu t every 1 0/1 2  cycles:  

 

NOTE  Q
RMS  and

 Q
H
 are  defi ned  i n  Annex F .  

Figure G .1 2  – QRMS  wi th  a  20/24-cycle  s l id ing  window with  an  output every 1 0/1 2  cycles  

To detect th is  kind  of wrong  des ign ,  we  need  to  add  a  test  on  the  ampl i tude  of the  fluctuati ng  
component.   

F i gu re  G . 1 3  shows  i n  b l ue  the  correct implementation ,  and  shows  i n  red  the  wrong  one.  

  

Figure G .1 3  – Ampl i tude test for fl uctuating  component 

IEC  

 

 

B
(4
6
)/
V
N
  
(%
)  

0  
–1 00  –80  –60  –40  –20  0  20  40  60  80  1 00  

M iss ing  samples  

5  

1 0  

20  

 

 
 

 

IEC  

Q
H
  
(2
0
/2
4
 c
y
c
le
s
 w
in
d
o
w
)  

0  
–1 00  –80  –60  –40  –20  0  20  40  60  80  1 00  

M iss ing  samples  

50  

1 00  

1 50  

200  

250  

International  Electrotechnical  Commission

 



 – 1 32  – I EC 62586-2: 201 7  © I EC  201 7  

Th is  cond i ti on  on  the  value  of A (46)  for a  1 0/1 2-cycle  RMS value  and  B(46,M)  for harmon ics  i s  

a  good  way to  detect th is  kind  of fi l teri ng  effect.  
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Annex H  
(informative)  

 
Testing  equipment recommendations  

NOTE  Th i s  annex i s  i n formative,  bu t  may become normative  i n  the  next  ed i ti on  of th i s  s tandard .  

H.1  Testing  range  

For compl iance  testing ,  the  testi ng  equ ipment shou ld  support  the  range  of 200  %  Ud in  and  

shou ld  comply wi th  Table  H . 1 .  

Table  H . 1  – Testing  range  

Parameter Testing  range  

Vol tage  50  mV to  480  V a  

Current  1  mA to  1 20  A b  c  

Frequency 40  Hz to  70  Hz  

Vol tage  harmon ics  2nd  to  50 th  

Harmon ic curren t  2nd  to  50 th  

a   The  generati on  and  test  equ i pment vol tage  upper l im i t  can  be  l ower or h i gher as  l ong  as  i t  covers  200  %  of 
U
d i n
.  

b   The  generati on  and  test  equ ipment  cu rren t upper l im i t  can  be  l ower or h i gher as  l ong  as  i t  covers  1 00  %  of 
I
n
.  

c  The  maximum  current  of test  equ ipment shou ld  accommodate  wi th  crest  factor 3 .   

 

H.2  Uncertainty and  stabi l i ty of source and  reference meter 

H.2. 1  Uncertainty of source and  reference  meter 

The source  and  reference  meter shou ld  comply wi th  the  requ irements  of Table  H . 2 .  
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Table  H .2  – Uncertainty of source and  reference meter 

Parameter Range  and  uncertainty Source  Reference  meter 

Vol tage  Range  

Uncertain ty  

50  mV to  480  V  a  

0 , 05  %  

5  V to  480  V  a  

0 , 02  %  

Curren t   Range  

Uncertain ty  

1  mA to  20A  b  

0 , 05  %  

5  mA to  20A  b  

0 , 02  %  

Frequency  Range  

Uncertain ty 

40  H z to  70  Hz  

0 , 01  Hz  

40  Hz to  70  Hz  

0 , 02  %  

Vol tage  
harmon ics   

Range  for:  

2nd  to  9 th  

1 0 th  to  30 th  

31 st  to  50 th  

Sum  of harmon ics  

Uncertain ty 

 

max.  1 6  %  

max.  1 0  %  

max.  5  %  

5  %  

 

 

 

 

 

2  %  

Harmon ic curren t  

   

Range  for:  

2nd  to  9
t h
 

1 0 th  to  30 th   

31 st  to  50 th  

Sum  of harmon ics  

Uncertain ty 

 

max.  60  %  

max.  1 0  %  

max.  5  %  

5  %  

 

 

 

 

 

2  %  

a   Generati on  and  test  equ i pment  vol tage  upper l im i t  can  be  l ower or h i gher as  l ong  as  i t  covers  200  %  of U
d i n
.  

b   Generati on  and  test  equ i pment cu rrent  upper l im i t  can  be  l ower or h i gher as  l ong  as  i t  covers  1 00  %  of I
n
.  

 

H.2.2  Stabi l i ty of the  source  

The source  shou ld  comply wi th  the  requ irements  of Table  H . 3.  

Table  H .3  – Stabi l i ty of source  

Time period  Time base  Stabi l i ty a  over speci fied   
time  period  

1 0/1 2  cycles  1  cycle  500  ppm  
b
 

1 50/1 80  cycles  1 0  cycles  1 00  ppm  
b
 

1 0  m in  3  s  30  ppm  
b
 

2  h  1 0  m in  20  ppm  
b
 

a   Some  gu i dance  about  s tabi l i ty can  be  found  i n  GUM  (I SO/I EC  Gu ide  98-3: 2008).  

b
  ppm  stands  for parts  per m i l l i on  

 

H.3  Time synchronisation  

For some class  A tests,  the  testing  equ ipment needs  time synchron isation  wi th  a  sufficientl y 
accurate  time source.  

H.4 Power qual i ty functions  of source and  reference meter 

The source  and  the  reference  standard  shou ld  support the  power qual i ty functions  accord ing  
to  6 . 3. 1  of I EC 62586-1 : 201 3,  Table  6  (for PQI -A)  or Table  7  (for PQI -S).  
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H.5 Traceabi l i ty 

For sufficien t traceabi l i ty of the  measurement uncertain ty,  i t  i s  recommended  that the  
reference s tandard  be  ca l i brated  annual l y by an  accred i ted  cal ibration  l aboratory,  i . e.  
accord ing  to  I SO  1 7025.  
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Annex I  
(informative)  

 
Recommendations  related  to a  declaration  

of conformity (DoC)  and  a  test report 

I . 1  Defin i tions  

A DoC is  a  form  issued  by a  manufacturer,  based  on  a  sel f-assessment (or fi rst-party 
assessment) .  

Assessment usual l y resu l ts  i n  the  del i very of a  test  report.   

I .2  Recommendations  

DoC shou ld  be  accompan ied  wi th  a  fu l l  test  report.  Th is  fu l l  test  report  shou ld  at  l east contain  
tests  resu l ts  organ ized  around  each  of the  clauses  and  subclauses  of I EC 62586-2 ,  and  
shou ld  mention  the  test equ ipment used  (brand ,  model ,  and  traceabi l i ty i n formation) .  

I .3  Example of IEC 62586-1  declaration  of conformity 

Table  I . 1  provides  an  example  of a  DoC.  
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Table  I . 1  – Example  of a  DoC  related  to  compl iance wi th  IEC  62586-1  

I ssued  by Specify the name of the test lab here,  e. g. :  

PQ Laboratory,  Ci ty,  Country 

Date  Specify the date of issuance here,  e. g. :  

201 5-1 0-31  

Appl ican t  Specify the applicant here,  e. g. :  

PQAPPLICANT,  Ci ty,  Country 

Manufactu rer Specify the manufacturer here,  e. g. :  

PQMANUF,  Ci ty,  Country 

Model  under test  Specify the model that was tested (model number,  etc. )  here,  e. g. :  

PQDEV 

Fi rmware version  Specify the firmware version that was tested here,  e. g. :  

V1 . 1 . 1  

Kind  of device  submi tted  Specify the device and the power quality functions class here,  e. g. :  

PQI -A-FI 1   (power qual i ty i nstrument accord ing  to  IEC  62586-1 )  
embedding  IEC  61 000-4-30  cl ass  A power qual i ty functions.  

Characteri stics  of the  device  Temperature  Specify the temperature ranges here,  e. g. :  

Limi t range of operation :  –25  °C  to   +  55  °C  

Rated  range of operation :  –25 °C  to   +  55  °C  

Power supply range  Specify the power supply range here,  e. g. :  

1 1 0  V AC  to  250  V AC  

Reference vol tage  U
d i n

 Specify U
d i n
 here,  e. g. :  

230  V 

Frequency f
nom

 Specify the tested frequencies here,  e. g. :  

50  Hz  and  60  Hz  

Tests  were  performed  in  
accordance  wi th :  

– IEC  62586-1 : ,  Power quality measurement in power supply systems – 
Part 1:  Power Quality Instruments (PQI) .  

– IEC  62586-2,  Power quality measurement in power supply systems – 
Part 2:  Functional tests and uncertainty requirements.  

I EC  61 000-4-30  power qual i ty 
functions  tested:  

Specify the IEC 61000-4-30 functions that were tested here,  e. g. :  

– Power frequency 

– Magn i tude  of the  suppl y vol tage  

– F l i cker 

– Supply vol tage d ips  and  swel ls  

– Supply vol tage i n terruptions  

– Supply vol tage unbal ance  

– Vol tage  harmonics  

– Vol tage  i n terharmonics  

– Mains  s ignal l ing  vol tage  

– Under-/over-devi ation  

– RVC  

– Current-rel ated  parameters  
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Test reports  Specify the test reports here:   

EMC:  Laxxxx-yyy dated  201 5-1 0-01 ,  test l ab  

Safety:  Lsxxxx dated  201 5-1 0-01 ,  test l ab  

Cl imatic:  Lcxxxxx,  dated  201 5-1 0-01 ,  test l ab  

Mechan ical :  Lmxxxx,  dated  201 5-1 0-01 ,  test l ab  

Functional  tests:  Lfxxxxx,  dated  201 5-1 0-01 ,  test l ab  

 

I .4 Example of IEC 62586-2  declaration  

I . 4. 1  General  

Table  I . 2  provides  an  example  of DoC.  
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Table  I .2  – Example  of DoC  related  to  compl iance with  IEC  62586-2  

I ssued  by Specify the test lab name here,  e. g. :  

PQ Laboratory,  Ci ty,  Country 

Date  Specify the date of issuance here,  e. g. :  

201 5-1 0-31  

Appl ican t  Specify the applicant here,  e. g. :  

PQAPPLICANT,  Ci ty,  Country 

Manufactu rer Specify the manufacturer here,  e. g. :  

PQMANUF,  Ci ty,  Country 

Devi ce  under test  Specify the model that was tested (model number,  etc. )  here,  e. g. :  

PQDEV 

Fi rmware version  Specify the firmware version that was tested here,  e. g. :  

V1 . 1 . 1  

Kind  of device  Specify the device and the power quality functions class here,  e. g. :  

Meter embedding  IEC  61 000-4-30  class  S  power qual i ty functions  

Characteri stics  of the  device  Temperature  Specify the temperature ranges here,  e. g. :  

Limi t range of operation :  –25  °C  to   +  55  °C  

Rated  range of operation :  –25 °C  to   +  55  °C  

Power Supply range  Specify here power supply range,  e. g. :  

1 1 0  V AC  to  250  V AC  

Frequency f
nom

 Specify the tested frequencies here,  e. g. :  

50  Hz  and  60  Hz  

Tests  were  performed  in  
accordance  wi th :  

IEC 62586-2,  Power quality measurement in power supply systems –  
Part 2:  Functional tests and uncertainty requirements.  

IEC  61 000-4-30  Power Qual i ty 
functions  tested:  

Specify the IEC 61000-4-30 functions that were tested here,  e. g. :  

– Power frequency 

– Magn i tude  of the  suppl y vol tage  

– F l icker 

– Supply vol tage  d ips  and  swel ls  

– Supply vol tage i n terruptions  

– Supply vol tage unbal ance  

– Vol tage  harmonics  

– Vol tage  i n terharmonics  

– Mains  s ignal l ing  vol tage  

– Under-/over-devi ation  

– RVC  

– Current-rel ated  parameters  

Test report  Specify the test report references here:   

Laxxxx-yyy dated  201 5-1 0-01  

 

I . 4.2  Recommendation  for IEC  62586-2  test  report  

Test reports  shou ld  provide  a  section  wi th  test  summary,  a  section  wi th  test  equ ipment 
i n formation ,  and  a  section  wi th  deta i l s  of tested  functions.  
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I . 4.3  Recommendation  for IEC  62586-2  test  summary 

The test report shou ld  provide  a  tab le  showing  the  summary of functions  tested ,  i ncl ud ing :  

•  accuracy of measurement,  i f any;  

•  measuring  range  tested ,  i f any;  

•  aggregation  features  tested .  

I . 4.4  Recommendation  for IEC  62586-2  test  equ ipment i nformation  

The test report shou ld  provide  a  tab le  showing  the  summary of test  equ ipment used ,  i nclud ing :  

•  brand  and  model ;  

•  traceabi l i ty i n formation .  

I . 4.5  Recommendation  for IEC  62586-2  tested  functions   

The test report shal l  provide  the  l i st  of tests  carried  ou t,  i nclud ing :  

•  the  test number (as  speci fied  i n  tables  of I EC 62586-2);  

•  the  purpose  of the  test;  

•  the  test resu l t:  pass/fa i l  /not tested /not appl icable.  

 

International  Electrotechnical  Commission

 



I EC 62586-2: 201 7  © I EC  201 7  – 1 41  –  

 

Bibl iography 

I EC 60359,  Electrical and electronic measurement equipment –  Expression of performance 

I EC 61 000-4-30:2008,  Electromagnetic compatibility (EMC)  – Part 4-30: Testing and 
measurement techniques – Power quality measurement methods 

 

_____________ 

 

International  Electrotechnical  Commission

 



 

 

International  Electrotechnical  Commission

 



International  Electrotechnical  Commission

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

INTERNATIONAL 

ELECTROTECHNICAL 

COMMISSION 

 

3,  rue de Varembé 

PO Box 1 31  

CH-1 21 1  Geneva 20 

Switzerland  

 

Tel:  +  41  22 91 9 02 1 1  

Fax:  +  41  22 91 9 03 00 

info@iec.ch  

www. iec.ch  

International  Electrotechnical  Commission

 


