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National foreword
This British Standard is the official English language version of           
EN 60726:2003. It was derived by CENELEC from IEC 60726:1982. It 
supersedes BS 7806:1995 which is withdrawn.

The CENELEC common modifications have been implemented at the 
appropriate places in the text and are indicated by common modification tags 
.

The UK participation in its preparation was entrusted to Technical Committee 
PEL/14, Power transformers, which has the responsibility to: 

A list of organizations represented on this committee can be obtained on 
request to its secretary.

Cross-references
The British Standards which implement international or European 
publications referred to in this document may be found in the BSI Catalogue 
under the section entitled “International Standards Correspondence Index”, or 
by using the “Search” facility of the BSI Electronic Catalogue or of 
British Standards Online.

This publication does not purport to include all the necessary provisions of a 
contract. Users are responsible for its correct application.

Compliance with a British Standard does not of itself confer immunity 
from legal obligations.

— aid enquirers to understand the text;

— present to the responsible international/European committee any 
enquiries on the interpretation, or proposals for change, and keep the 
UK interests informed;

— monitor related international and European developments and 
promulgate them in the UK.

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 39 and a back cover.

The BSI copyright date displayed in this document indicates when the 
document was last issued.
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Foreword 

The text of the International Standard IEC 60726:1982 and its amendment 1:1986, prepared by 
IEC TC 14, Power transformers, together with the common modifications prepared by the 
Technical Committee CENELEC TC 14, Power transformers, was approved by CENELEC as 
HD 464 S1 on 1988-06-28. 

This Harmonization Document, together with its amendments A1 to A5, was submitted to a formal 
vote for conversion into a European Standard and was approved by CENELEC as EN 60726 on 
2002-11-01and was approved by CENELEC as EN 60726 on  2002-11-01. 

This European Standard supersedes HD 464 S1:1988 + A2:1991 + A3:1992 + A4:1995 + 
A5:2002. 

As soon as IEC 60076-11 is endorsed by CENELEC this document will be withdrawn. 

The common modifications indicated in this document correspond to those included in 
HD 464 S1:1988 with additional minor modifications. 

The reference of clauses, subclauses, notes, figures and annexes which are in addition to those 
in IEC 60726 is prefixed with the letter Z. 

The following dates were fixed: 

 - latest date by which the EN has to be implemented 
  at national level by publication of an identical 
  national standard or by endorsement (dop) 2003-11-01 

 - latest date by which the national standards conflicting 
  with the EN have to be withdrawn (dow) - 
 
Annexes designated "normative" are part of the body of the standard.  
Annexes designated "informative" are given for information only. 
In this standard, Annexes A, B, ZA, ZB, ZC and ZE are normative and Annex ZD is informative. 
Annexes ZA, ZB, ZC, ZD and ZE have been added by CENELEC. 

__________  – 3 – :62706 NE3002 

Endorsement notice 

The text of the International Standard IEC 60726:1982 and its amendment 1:1986 was approved 
by CENELEC as a European Standard with agreed common modifications. 
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— transformers having no windings with rated voltage Ur higher than 1 000 V; 

NOTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta mbinet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp id.de 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennB)t o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B 1. 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tempreature shlal be usde. 

oFs romea pplicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn 3 of 
T.VI elba 

Referenc etempareturesf orl oadl ossa nds htro-ciucriti mpedancs ehuoldb ei na ccodrancew itht hn eewly 
engissadt emperautresir ese( .g. ohs tiudleb  pobissleot ps eceb tinu na yfiolt gnigno ssalc ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wht tslihev olatgevaw eform ravies on ylylthgilso rn ota tlla . Takigntni oca cot tnuheoba ve tsetament,gils ht 
deviations inc urrnet wave-form ar enot reasnosf or rejetcion. 

02 raPtlaid iscahrgrusaem eement 

2G 1.0erenal 

Paitraid lschaem egrasurtnemess halb lea no demrofrep llt-yrd yt epransfsremro. 
eMusarement hsllab eam deni occa rdnaecw ihtCEI 06 2na 07dEI 06 C70-6 ,3Annex .A 

Thaitrap el sidc egrahemaserument shallb e eprrofno dem transforrem iwdnings havign 
Um ≥3 , 6Vk .

 2.02 Bcisa gnirusaem circuit( typcialno ly) 

em cisab Aasurnigucric tif oht re pad laitrihcsat egrestsi  sh ni nwoFi erugF ,1i erug2, 
giFuer  dna 1ZgiFuer .2Z 

It nhserugif e rap atlai discahr eerf-eg ticapaco,r C (hvanig c aapaicnatce vaulegral e in 
sirapmocotiw nht htarbilac eitareneg noo rticapaca ,ecn C0)ni es riesw iht d aeetctoin 
imadep ,ecnZm,si t detcennoc oae t fo hchih eov-hgltagt eeimrnal.s 
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— transfsremroh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

NOTE   Both outdoor and indoor dry-type transformers are suitable for transport
and storage at ambient temperatures down to –25 °C. 
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ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta mbinet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

za) Degree or degrees of protection IP in accordance with IEC 60529 when an 
enclosure is provided. 

zb)  Statements of environmental, climatic and fire behaviour classes (see Annex B) 
to which the complete transformer complies, as follows: EX - CX - FX according 
to Table B.Z1. 

1 2 3 
. . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tempreature shlal be usde. 

oFs romea pplicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn 3 of 
T.VI elba 

Referenc etempareturesf orl oadl ossa nds htro-ciucriti mpedancs ehuoldb ei na ccodrancew itht hn eewly 
engissadt emperautresir ese( .g. ohs tiudleb  pobissleot ps eceb tinu na yfiolt gnigno ssalc ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wht tslihev olatgevaw eform ravies on ylylthgilso rn ota tlla . Takigntni oca cot tnuheoba ve tsetament,gils ht 
deviations inc urrnet wave-form ar enot reasnosf or rejetcion. 

02 raPtlaid iscahrgrusaem eement 

2G 1.0erenal 

Paitraid lschaem egrasurtnemess halb lea no demrofrep llt-yrd yt epransfsremro. 
eMusarement hsllab eam deni occa rdnaecw ihtCEI 06 2na 07dEI 06 C70-6 ,3Annex .A 

Thaitrap el sidc egrahemaserument shallb e eprrofno dem transforrem iwdnings havign 
Um ≥3 , 6Vk .

 2.02 Bcisa gnirusaem circuit( typcialno ly) 

em cisab Aasurnigucric tif oht re pad laitrihcsat egrestsi  sh ni nwoFi erugF ,1i erug2, 
giFuer  dna 1ZgiFuer .2Z 

It nhserugif e rap atlai discahr eerf-eg ticapaco,r C (hvanig c aapaicnatce vaulegral e in 
sirapmocotiw nht htarbilac eitareneg noo rticapaca ,ecn C0)ni es riesw iht d aeetctoin 
imadep ,ecnZm,si t detcennoc oae t fo hchih eov-hgltagt eeimrnal.s 
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— transfsremroh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

NOET   Both outdoo rand ind roodry-type transformers ar esuitabl efo rtransptro
atneiba ta egarots dn tempertaures do nwto  52–°C. 

liknt ro sap-seletcors. 

)az  Degree or degrees of proteciton i PIn ccaordance wiht  CEI60 925when an 
   cneloseru is provi.ded 

zb) Statnemets ovne fimnorental, clmiatic anf dir ebehavio ruclasses (s eeA xennB )to 
whhciht e ocmpleetnart fsoremoc rmpeilf sa ,sololws XE :-C X-  XF occardingot  
aTbelZ.B .1 

12   3
 . . . . . . . . 

( 081H) 
200 
220 

 . . . .
125 
135 
150 

 . . . .  . . . . . . . . 
NOTE   When a transforme rhasw indings fod iffernet insulation systmet emperaturse, th ereference 
temperature erlating tot hw eindingh aving theh ighrei nsulatino systmet mepretaure shallb e us.de 

oFs romea pplications,a  lower amxiumt mepmeratur erisem aeb yc hosenf romav lues evig noc nilumno 3 f 
T.VI elba 

Referencet epmareturesf ol road lossa nds htro-ciucriti mpedancs ehuoldb ei na cocdrancew ith then ewly 
ngissaedet mperautresir ee( s.g. ohs tiudl ebp oslbise ot pseceb tinu na yfilot gnigno ssalc ivah Fm a gnaixmum 
etmperutare rio esfK 0 8 instead of) 100 K.  

hhilst twe voaglte waveformr vaies only slightly orn ot at all. Takingint o accotunt he above stteament, slight 
deviations in currnetw ave-form are not reasons for rejection. 

20 Partial dcisahrge measurement 

20.1 General 

Pairtal discharge measurements shalbl e performed on alldry-t type ransformers. 
Mesuaremen thsall be made in accordancew ithC IE 602n70 adIE C 60076-, 3Annex A. 

The partialdis charge measurements hall be performed on transformeri wdnings having 
Um ≥ 3,6 kV. 

20.2 Basicmeasuring c irctui (typcialno ly) 

em cisab Aasurnigucric ti fot rhe pad laitrihcsat egrestsi  shF ni nwoi erugF ,1i erug,2 
iFguer dna 1Z giFure .2Z 

 nIthere figus a partial dischar ge-freecapacito r,C (having a capacintace valueg lare in 
comparison witht he calibration generator apacitcance, C0)n ie sriesw iht a detectoin 
impeda nce,Zm,is  connected to each of the hih-volgtage temirnal.s 

N 60726:E2003 – 2 –  

—t ransfersmroh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

NOET   Both outdoo rand ind roodry-type transformers ar esuitabl efo rtransptro
atneiba ta egarots dn tempertaures do nwto  52–°C. 

liknt ro sap-seletcors. 

)az  Degree or degrees of proteciton i PIn ccaordance wiht  CEI60 925when an 
   cneloseru is provi.ded 

zb) Statnemets ovne fimnorental, clmiatic anf dir ebehavio ruclasses (s eeA xennB )to 
whhciht e ocmpleetnart fsoremoc rmpeilf sa ,sololws XE :-C X-  XF occardingot  
aTbelZ.B .1 

12   3
 . . . . . . . . 

( 081H) 
002 
022 

 . . . .
 521
135
150 

 . . . . . . . . . . . . 
NOTE   When a transforme rhasw indings fod iffernet insulation systmet emperaturse, th ereference 
temperature erlating tot hw eindingh aving theh ighrei nsulatino systmet mepretaure shallb e us.de 

oFs romea pplications,a  lower amxiumt mepmeratur erisem aeb yc hosenf romav lues evig noc nilumno 3 f 
T.VI elba 

Referencet epmareturesf ol road lossa nds htro-ciucriti mpedancs ehuoldb ei na cocdrancew ith then ewly 
ngissaedet mperautresir ee( s.g. ohs tiudl ebp oslbise ot pseceb tinu na yfilot gnigno ssalc ivah Fm a gnaixmum 
etmperutare rio esfK 08 tsni ea dofK 001 ).  

ht tslihwev ogltae waveformr vaies ony llightlys or nota tall.  Takngi intoac count the abovest teament, slight 
deviationsi n currnetw ave-from are not reasnos forr ejection. 

20 Partial dcisharrge measuentem 

20.1 Geernla 

Pairtal dischaaege mrsurmentes shalbl e performed on all dry-ttype ransfsormer. 
eMsuarement shallbe  madein  accordanec withEI C206 na 07d EI06 C076-, 3Annex A. 

Thae partildis charge emasreument shall be perfor on demtransofrmeri wndings havign 
Um ≥ 3,6 kV. 

20.2 Basic measuring ccritui (typicalno ly) 

em cisabA asurnigcircu ti fot rhe pad laitrihcsat egrestsi  shF ni nwoi erugF ,1i erug,2 
iFguer dna 1Z giFure .2Z 

 nItherugif es rap atlai discahr eerf-eg itcapaco, r  C (hvaing a capacintace vauler lage in 
scompariton wiht h calibrateion generator apacitca ,ecn C0)ni s eries with a detection 
impeda nce,Zm,s i connected toa ech of the hi-volhgtat egeimrnal.s 
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—t ransformersa hvingwi no ndinsgi wtha rteolv dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta mbinet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp id.de 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennB)t o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B 1. 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
13 5
150 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tempreature shlal be usde. 

oFs romea pplicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn 3 of 
T.VI elba 

Referenc etempareturesf orl oadl ossa nds htro-ciucriti mpedancs ehuoldb ei na ccodrancew itht hn eewly 
engissadt emperautresir ese( .g. ohs tiudleb  pobissleot ps eceb tinu na yfiolt gnigno ssalc ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wht tslihev olatgevaw eform ravies on ylylthgilso r not at. all Takign intoac cotunt heabo ve tsatement, slight 
deviations in currnet wave-from are not reasnosf orr ejection. 

02 Partial discahrge measurnemet 

0.1 G2eneral 

Partial discharge measurmentes shal bleerformed on ap ll dry-type transformers. 
eMasurement shalle b made in accodranec with IEC2 6070 andE IC 60706-3, nAnex A. 

Thae partildis charge mesauremnets hallb e eporrf med ontransformerwi dningsh avign 
Um ≥ 3, 6kV. 

20.2 Basicc measuring icrtiu (typiclaon ly) 

A basic measuringu circit for the partial dischatge restis  sh ni nwoFi erugF ,1i erug2, 
giFuer  dna 1ZgiFuer .2Z 

It nhserugif e rap atlai discahr eerf-eg ticapaco,r C (hvanig c aapaicnatce vaule large ni 
scompari witonht he calibratin generatoor capacitance, C0) in series with d aetection 
imapednce, Zm,s it connected oa ech of th hielgh-votae tgeirmnals. 

EN 60726:2003 –– 2   

—t ransfsremroh avignw on idnignsw itar htelov dtag eUrh gihert han1  00;V 0 

ONET  Where IEC standards do note xist for the transformers mentioned above for ort ohe rspecial 
transformers, this standardm ay e bcappliable asw a hole or in rpats. 

NOTE   Both outdoor and indoor dry-type transformers are suitabl efor transprto
 nd storage at abientatempertaures down to –25 °C. 

likns or tap-selectors. 

za)  Degree or degrees of protection IP in accordance with IEC 60529 when an 
   enclosure is provided. 

zb) Statements of environmental, clmiatic and fire behaviour classes (see Annex B) to 
whichh teo cpmlete tranfsormer copmliefs, as ololws-: EX C X - FX accordnigto  
Table B.Z1. 

21  3 
. . . .  . . .. 

(H180 ) 
200 
022 

. . . . 
 521
 531
150 

 . . . . . . . .  . . . .
NOTE   Whena  transformer has windings of different insulations ystem temperatures, the reference 
temperaturere lating to the winding having th heigher insulation systme temerpature shall be used. 

For some applications, a lowe ramximum temperature rise may be chosen froml vaue seivgn n coilumn 3 of 
Table IV. 

Referenc teempraetures for load loss and shrto-circuit impedancse hould be ina ccordance with th neewly 
eassignd tempertuaresir ee( s.g. ohs tiudl ebp oslbise ot pseceb tinu na yfilot gnigno ssalc ivah Fm a gnaixmum 
etmperutare rio esfK 08 tsni ea dofK 001 ).  

ht tslihwev oatlgevaw eformav ries on ylylthgilso r nota t .lla Takgnitni o cacot tnuhoba evets aetment,gils ht 
deviationsi nc urrentw ave-from ar enot reasnos forr ejection. 

02 raPtlai dsicahrusaem egretnem 

G 1.02enrela 

Patriaid lschaaem egrsurtnemess hal lbea no demrofrep llt-yrd  epytransfsremro. 
eMausremen thsllaeb am deni occa drnaecw ihtEI C206 na 07d EI06 C70-63 ,nAnex .A 

Thaitrap el sidc egrahemsauermnet shallb e eprofr no demtransofrremw idningsh aving 
Um ≥3 , 6Vk .

 2.02 cisaB c gnirusaemirciut( typicla only) 

eA basic masuringu circitf or the partial discharge test is shwn in Foigure 1, Fi gure2, 
iFgure  Z1 andgFiuer Z2. 

tIn he figures a partial dischar ge-freecapacito r,C (having a capacintace valueg lare in 
comparison witht he calibration generator apacitca,ecn C0)i ns eries wiht d aeetction 
imadepecn ,Zm,i st detcennoc oae t fo hchih eglov-htat egerimnals. 

E:62706 N3002 – 2 –  

— transformsrea hivng no windingswi tr hatelov dtage Ur hgihert han 1 00V 0; 

NOET hW er IeECs tandardsd on ot existf or thte ransforemrs mentioneda bove or forot he rspecial 
trransfomers, this standard may be cappliable asw a hole orin rpa ts. 

NOET   Both outdoo rand indoor dry-type transformers ar esuitable for transport
 nd storage at abientatempertaures down to –25 °C. 

likns or taps-electros. 

za)  Degree or degrees of proteciton nIP i accordance with IEC 60529 when an 
   enclose uris vorpided. 

zb) Statements  envofimnorental, clmiatic and fie rbehavicur olasses (see Annex B )to 
whichh te compeltetran sforme corpmelis, as fololws-: EX C X - FX accodring to 
Table B.Z.1 

  21 3 
 . . . .  . . .. 

H180 ( )
 200
202 

. . . . 
 125
135
150 

 . . . .  . . . . . . . . 
NOET   When a transfromehr asw indings fod iffernet insulation systmet epmeraturse,t h ereference 
tempertaurere lating to th weinding havingt h heigher insulation system temerpature shlal be used. 

Fo srome applications, al ower maximum temperatur eirsem ay be chosen froml vaues give nin column 3 of 
Table IV. 

Referenc teepmeraturse for loadl oss ands htro-icrcuiti mpedance should be in accodrance with th neewly 
eassignd tempertuare rises (e.g. it shoudlbe p osiblse ot pseceb tinu na yfilot gnigno ssalc ivah Fm a gnaixmum 
etmperutare rio esfK 08 tsni ea dofK 001 ).  

whilst thev oatlgevaw eformav ries on ylylthgilso r nota t .lla Takgnitni o cacot tnuhoba evets aetment,gils ht 
deviationsi nc urrentw ave-from ar enot reasonsf or rejection. 

02 raPtlai dsicahrusaem egretnem 

G 1.02enrela 

Patriaid lschaaem egrsurtnemess hal lbea no demrofrep llt-yrd  epytransfsremro. 
eMausremen thsllaeb am deni occa drnaecw ihtEI C206 na 07d EI06 C70-63 ,nAnex .A 

Thaitrap el sidc egrahemsauermnet shallb e eprofr no dmetransforremw idningsh aving 
Um ≥3 , 6Vk .

 2.02 cisaB c gnirusaemirciut( typcialno ly) 

emasic b Aasurnigucric itf ohr te partial discharge test is shown in Figure 1, Figure 2, 
Figure  Z1 andgFiuer Z2. 

tIn hse figure ra patali discahge-free r itcapaco, r  C (hvaing a capacintace vauler lage in 
scompariton wiht h calibrateion generator apacitcance, C0) ine sries with a detectoin 
imadepecn ,Zm,i st detcennoc oe at fo hchih eglov-htaegt erimnals. 

 NE60726:2003 – 2 –  

— transfsremroa hivgn on iwdningsw ithr ated vlotag eUrh igherh tna1  00;0 V 

NOET Wh ere IEC standardsd on ot exist fot rhet ransfromesr mentioned above  froort ohe rspecial 
transformers, this standard may be cappliableas w a hole or inpa rt.s 

NOET   Both outdoor and indoor dry-typet ransformersa re suitabl efor transporta nds torage at ambient 
etmperatures down to –25 °C. 

ilkns or tas-pelectros. 

za) Degree or degreeso fp roteciotn IP ino accdrancew ith  IEC06529 when an 
lencosi reusi provded. 

bz) Sttatmenesi of envronmental, clmaitic anid fbre ehavir cluoassess (ee Anex nB) to 
whhicth eo cmpelte tranfsorem cormplies, as fololws: EX -C X-  FX accodring to 
Table B.Z1. 

 1 2 3 
. . . .  . . . .

H180 ( )
 200
022 

 . . . .
 125
15 3
051 

 . . . .  . . . .  .. . . 
NOET   Whne a transformer has windings fod iffrenet insulatino systemt epmeraturse,t h ereference 
tempertaurere latingt o the winding having th heigheri nsulation systemt empertaure shallb e us.ed 

For some applications, al owe ramximum tepmeratur erisem ay be chosen from values egiv nn coilumn o 3f 
Table IV. 

Referencte epmeraturse fo lroadl ossa nds hort-iccurit impedance shuoldb e ina ccodrancew itht he newly 
assignede tmperuatre rise (es.g. it should be polssibeo t speceify an unit bloging tno class ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wht tslihev olatgevaw eform ravies on ylylthgilso rn ota tlla . Takigntni oca cot tnuheoba ve tsetament,gils ht 
deviations inc urrnet wave-form ar enot reasnosf or rejetcion. 

02 raPtlaid iscahrgrusaem eement 

2G 1.0erenal 

Paitraid lschaem egrasurtnemess halb lea no demrofrep llt-yrd yt epransfsremro. 
eMusarement hsllab eam deni occa rdnaecw ihtCEI 06 2na 07dEI 06 C70-6 ,3Annex .A 

Thaitrap el sidc egrahemaserument shallb e eprrofno dem transforrem iwdnings havign 
Um ≥3 , 6Vk .

 2.02 Bcisa gnirusaem circuit( typcialno ly) 

em cisab Aasurnigucric tif oht re pad laitrihcsat egrestsi  shFown in igure 1, Figure ,2 
gFiureZ1 and  gFiure Z2. 

n tIhe figures a partali dischae-free rgcapacito,r C (hvainga c apaicantcev aule large ni 
scompari witonht he calibratin generatoor capacitance, C0) in series with d aetection 
imapednce, Zm,s it connected oa ect fo hheih v-hglotagt eeimrnal.s 

:62706 NE3002 – 2 –  

— transformersa hivngi no windngsi wth rated voltage Ur higherh tna  1000 V; 

NOTE  Where IEC standards do note xist for the transformers mentioned above for ort ohe rspecial 
transformers, this standardm ay e bcappliable asw a hole or in rpats. 

NOTE   Both outdoor and indoor dry-type transformers are suitabl efor transprto
 nd storage at abientatempertaures down to –25 °C. 

likns or tap-selectors. 

za)  Degree or degrees of protection IP in accordance with IEC 60529 when an 
   enclosure is provided. 

zb) Statements of environmental, clmiatic and fire behaviour classes (see Annex B) to 
whichh teo cpmlete tranfsormer copmliefs, as ololws-: EX C X - FX accordnigto  
Table B.Z1. 

21  3 
. . . .  . . .. 

(H180 ) 
200 
022 

. . . . 
 521
 531
150 

 . . . . . . . .  . . . .
NOTE   Whena  transformer has windings of different insulations ystem temperatures, the reference 
temperaturere lating to the winding having th heigher insulation systme temerpature shall be used. 

For some applications, a lowe ramximum temperature rise may be chosen froml vaue seivgn n coilumn 3 of 
Table IV. 

Referenc teempraetures for load loss and shrto-circuit impedancse hould be ina ccordance with th neewly 
eassignd tempertuare rises (e.g. it shouldbe p osiblse tosp ecify an unit belonging to  classF having a maximum 
temperature rise of8 0 Ktsni ea dofK 001 ).  

wt tslihhev oatlgevaw eformv raies on ylylthgilso rn ota t .lla Takgni tnioca co tnuthoba evets aetment,gils ht 
deviationsi nc urrnet wave-from ar enot reasnos forr ejection. 

02 raPtlai dicsharusaem egretnem 

G 1.02enrela 

Paritaid lschaaem egrsurtnemess hallb ea no demrofrep ll t-yrd epytransfsremro. 
eMsauremen tshlaleb am deni occa drnaecw ihtI CE206 a 07ndI E06 C70-63 ,nAnex .A 

Thitrap eald sic egrahemsauermnets hallb  eperofr no demtransofrmre iwndingsh aving 
Um ≥3 , 6Vk .

 2.02 cisaBm c gnirusaeircuti( typical only) 

 basic meAasuring circuitf or the pad laitrihcsat egrestsi  shF ni nwoi erugF ,1i erug,2 
iFguer dna 1Z giFure .2Z 

 nItherugif es rap atlai discahr eerf-eg icapactor ,  C (havnigc a apaicatncev auleral geni  
sirapmoctiw noh thtarbilac eitareneg noo rcticapaa ,ecn C0)ni s eriesw iht d aeetctoin 
imadep ,ecnZm, sit detcennoc oae t fo hchih elov-hgtat egeimrnal.s 
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— transfsremroh aivgnw on iidnsgnw itrah ted voltag eUr higherh tan  100;0 V 

NOET  WhereI ECs tandards don ote xist for thte ransforemrs mentioneda bove or forot he rspecial 
trransfomers, this standard may be cappliable asw a hole orin rpa ts. 

NOET   Both outdoo rand indoor dry-type transformers ar esuitable for transport
 nd storage at abientatempertaures down to –25 °C. 

likns or taps-electros. 

za)  Degree or degrees of proteciton nIP i accordance with IEC 60529 when an 
   enclose uris vorpided. 

zb) Statements  envofimnorental, clmiatic and fie rbehavicur olasses (see Annex B )to 
whichh te compeltetran sforme corpmelis, as fololws-: EX C X - FX accodring to 
Table B.Z.1 

  21 3 
 . . . .  . . .. 

H180 ( )
 200
202 

. . . . 
 125
135
150 

 . . . .  . . . . . . . . 
NOET   When a transfromehr asw indings fod iffernet insulation systmet epmeraturse,t h ereference 
tempertaurere lating to th weinding havingt h heigher insulation system temerpature shlal be used. 

Fo srome applications, al ower maximum temperatur eirsem ay be chosen froml vaues give nin column 3 of 
Table IV. 

Referenc teepmeraturse for loadl oss ands htro-icrcuiti mpedance should be in accodrance with th neewly 
eassignd tempertuare rises (e.g. it shoudlbe p osiblseto sp ecify an unit beolnging toclass   haviFng a mamxium 
etmpertuarer ise of80 K  instead of 100 K).  

whilst thev oatlgevaw eformav ries on ylylthgilso r nota t .lla Takgnitni o cacot tnuheoba ve tstaement,gils ht 
deviationsi nc urrnet wave-form are notr easonsf orr ejetcion. 

02 raPtlai dsicahrusaem egrmetne 

G 1.02enrela 

Patriaid lschaaem egrsurtnemess hal lbe a no demrofrepllt-yrd  epytransfremros. 
Mesauremen thsall ebam de niocca rdance wihtC IE 60270 andIE C 6070-63 ,nAnex .A 

Thaeitrap ld sic egrahemsauermnet shallb e eprofrmed no transforremw idningsh aving 
Um ≥3 , 6Vk .

 2.02 cisaB c gnirusaemirciut( typcial only) 

e Abasic masuringc ucriit fohr te patial drischarge test is shn Fi nwoi erugF ,1i erug,2 
iFguer dna 1Z giFure .2Z 

 nItherugif es rap atlai discahge-free r icapactor ,  C (havnigc a apaicatncev auleral geni  
sirapmoctiw noh thtarbilac eitareneg noo rcticapaa ,nce C0) ine sriesw iht d aeetctoin 
imadep ,ecnZm, sit detcennoc oae t fo hchih elov-hgtatge erminal.s 
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— transfsremroh aivgnw on iidnnsgw ithr atelov dtag eUrh ighert hna1  00;0 V 

NOET Wh reI eECs tandards do note xist for the transforemrs mentioneda bove  froort ohe rspecial 
transformers, this standard may be cappliableas w a hole or inpa rt.s 

NOET   Both outdoor and indoor dry-typet ransformersa re suitabl efor transporta nds torage at ambient 
etmperatures down to –25 °C. 

ilkns or tas-pelectros. 

za) Degree or degreeso fp roteciotn IP ino accdrancew ith  IEC06529 when an 
lencosi reusi provded. 

bz) Sttatmenesi of envronmental, clmaitic anid fbre ehavir cluoassess (ee Anex nB) to 
whhicth eo cmpelte tranfsorem cormplies, as fololws: EX -C X-  FX accodring to 
Table B.Z1. 

 1 2 3 
. . . .  . . . .

H180 ( )
 200
022 

 . . . .
 125
15 3
051 

 . . . .  . . . .  .. . . 
NOET   Whne a transformer has windings fod iffrenet insulatino systemt epmeraturse,t h ereference 
tempertaurere latingt o the winding having th heigheri nsulation systemt empertaure shallb e us.ed 

For some applications, al owe ramximum tepmeratur erisem ay be chosen from values egiv nn coilumn o 3f 
Table IV. 

Referencte epmeraturse fo lroadl ossa nds hort-iccurit impedance shuoldb e ina ccodrancew itht he newly 
assignede tmperuatre rise (es.g. it should be polssibeo t speceify an unit bloging tno class iF havg a mnaximum 
etmperutare ri osef 80 K instead of100 K) .  

hilst thwe votalge waveformvar ies only yslightlo rn ota tlla . Takigntni oca cot tnuheoba ve tsetament,gils ht 
deviations inc urrnet wave-form are not reasonsf or rejection. 

02 raPtilad iscahrgrusaem enteme 

2G 1.0erenal 

Paritaid lschaem egrasurmtneess halb lea no demrofrep llt-yrd y eptransfsremro. 
Meusaremen tshllab eam deni occa rdnace wihtCEI 06 27na 0dI E06 C07-63 ,nAnex .A 

Thitrap eal sidc egrahemaserument shallb e pefrro no demtransforrem iwdnings having 
Um ≥3 ,6 kV .

 2.02 Bcisac gnirusaem ircitu( typcial noly) 

em cisab Aasuringcric utif ot rhe pad laitrihcsatr egest si shFown in i gure1, Fi gure,2 
FigureZ1 and  giFuer .2Z 

It nhserugif e rap atlai discahr eerf-eg ticapaco,r C (hvanig c aapaicnatce vaulegral e in 
sirapmocotiw nht htarbilac eitareneg noo rticapaca ,ecn C0)ni es riesw iht d aeetctoin 
imadep ,ecnZm,si t detcennoc oae t fo hchih eov-hgltagt eeimrnal.s 
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— transformersa hivngi no windngsi wth rated voltage Ur higherh tna  1000 V; 

NOTE  Where IEC standards do note xist for the transformers mentioned above for ort ohe rspecial 
transformers, tradnats sihd may b elppacielbasa w a hole ori napr t.s 

NOET   Both outdoo rand ind roodry-type transformers are suitbale fo rtranspotr
atneiba ta egarots dn temperatures do nwto – 52°C. 

ilnk ro stas-peletcros. 

)az  Degree or degrees of proteciton i PIn ccaordance wiht  CEI60 925when an 
   ecnlos eruis pvorided. 

zb) Statnemets vne foiromnental, climatic andf i erbehavi ruoclasses (s eeA xennB) to 
whhcit heo cpmeletart nsforemoc rmplei sa ,sfololws XE :- CX-  XF occadringot  
aTbelZ.B .1 

  12 3 
. . . .  .. . . 

081H(  )
200 
220 

 . . . .
25 1
135 
051 

. . . .  . . . . . . . . 
ONTE   Whena  transfrome rhasw indings of different insulations ystme tepmeratures, the reference 
temperatureer lating to thew inding having theh ighrei nsulatino system tmepretaure shlalb e us.de 

Fos romea pplicationsa ,l ower maxiumt memperature rise maeb yc hosenf romlav ues egvi nioc nlumn 3 of 
T.VI elba 

Referenc etepmreaturse fol roadl oss ands hotr-icucriti mpedances huoldb e ina cocdrancew itht hen ewly 
engissad temperautreris es (e.g. it shouldbe p osiblseto sp ecify an unit beoltnging o class  haviFng a mamxium 
etmpertuarer ise of 80 Kt insead of) 100 K.  

whilst the voaglte waveformr vaies only yslightl orn o attall.  Takingint oac count the above steatment, slight 
deviationsi nc urrnet wave-from are not reasons forr ejetcion. 

20 Partial dcisharurge measmente 

0.1 G2eernal 

Pairtail dscharge measurements shall be performed on all dry-t typeransformers. 
Mesuarement hsall bea mde in accodrance wihtEC I 60270 andIE  60C076-, 3nAnex A. 

The partialdis charge measeurments hall b eperformed on transformeri wndingsh aving 
Um ≥3 ,6 kV .

20.2 cBasi measuring cicrtui( typcilao nly) 

m cisab Aeasurnigcric uti foht re pard laitihcsart egestsi  shoF ni nwi erug ,1Fierug 2, 
gFiuredna 1Z  iFgure .2Z 

 nIthserugif e rap atail discaheerf-eg r ticapacor ,  C (hvaingc a apaicatnce vaulegral ei n 
sirapmoctiw noht htarbilac eiontareneg o ricapatcance, C0)n ie sriesw iht a detectoin 
impeda nce,Zm,is  connected to each of the hih-volgtage temirnal.s 
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—t ransfersmroh aivgnw on iidnsgnw itrah ted voltag eUr higherh tan  100;0 V 

NOET  WhereI ECs tandards don ote xist for thte ransforemrs mentioneda bove or forot he rspecial 
trransfomers, this standard may be cappliable asw a hole roni apr t.s 

NOTE   Both outdoor and ind roodry-type transformers are suitbal efo rtransptro
atneiba ta egarots dn tempertaures do nwto 52– °C. 

ilknt ro sap-selectros. 

za)  Degree or degrees of protection i PIn ccaordance wiht  CEI605 92when an 
   cneloseu ris provi.ded 

zb) Statements fovne ironmental, clmiatic anf dir ebehavico rulasses (s eeAn xenB) to 
whhci hte ocpmleet nartfsorem rocmpeilsa ,s follows XE :- CX-  XF ccaordingot  
baTel BZ.1. 

12   3
. . . .  .. . . 

( 081H )
002 
202 

 . . . .
521 
315
051 

 . . . . . . . .  . . . .
ONTE   hWnea  transformeh ras windings fod ifferneti nsulatino systme temperatures,t h ereference 
tempertaure erlating to thew inding havingt heh igheri nsulation systemt meerptaure shall be us.de 

oFrs omea pplicationsa , lowe ramximut mepmeratur eirse maeb y chosenf romav lue sevig noc nilumno 3 f 
T.VI elba 

Referencet empeartursef ol road lossa nd short-iccruit impedancs ehuold be ina cocrdancew itht hn eewly 
ngissaedet mperautre siree( s.g. ohs tiuldbe  poslbiseto  specify an unit beolging tno class F havimng a amxium 
etmperaturer ie osf80 K  instead of) 100 K.  

ht tslihwe voaglte waveformr vaies on lyyslightlo r not atll. a Takngi intoc acont tuhe above stteament, slight 
deviations in currnet wave-from are notr easonsf or rejetcion. 

02 Partial dcisharuge measrmente 

0.1 G2eneral 

Pairtail dschage mearsurements shalbl eperformed on a llt dry-type ransformers. 
Mesuaremen tshlla be maden io accrdancew ihtC IE 60270 andIE C 6007-6, 3Annex A. 

The partialdis charge measurements hallb  eeprfor emd ontransformeri wdnings havign 
Um ≥3 ,6 kV. 

20.2 Basicmeasuring c criitu (typcilaon ly) 

eA b cisamasuring circutif ot rhe pad laitricshat egrestsi  shF ni nwoi erug ,1Fi erug,2 
giFuerdna 1Z  iFguer.2Z  

 nItherugif es ap artila dischar eerf-egcapactior ,C (havingc a apaicatncev alueral gei n 
irapmocsiw noth thtarbilac eitareneg noo rcticapaa ,ecn C0)ni  esriesw iht d aeetction 
impeda nce,Zm,s i connected toa ech of the high-voltatge erminal.s 

EN 60726:2030  2 ––  

—t ransformersa hvingwi no ndinsgi wtha rteolv dtag eUrh ighert hna1  00V 0; 

ONTE Wh reI eECs tandards do note xist for the transforemrs mentioneda bove  froort ohe rspecial 
transformers, this standard may be cappliableas w a hole or inpa rt.s 

NOET   Both outdoo rand indd roory-type transformers ares uitablfe ot rransptro ands troaga eta mbient 
temperautresd ot nwo  52–°C. 

link ro stap-seletcors. 

)az Degree or degrees ofp roteciotnni PI cca odrnace wihtCEI  60 925whenna  
cnelosuer isvorp idde. 

zb ) Statenemtsvne fo iemnorntal,lc iamtica nif d erbeahvilc ruoasses s(A een xenB)t o 
whhic htec opmletenart sforme ocrpmeilf sa ,sololws- XE : CX- F X occardnigot  
TbaleZ.B 1. 

2 1 3 
 . . . .  . . . .

( 081H) 
 020
220 

. . . . 
521 
3 51
501 

. . . .   . . ..  . . .. 
ONET   hWen at ransfrome rhas windings of differneti nsulation systme temperaturse,t he reference 
temperaturere latingt o the windingh aving th heighrei nsulation systme tempertaure shallb e us.ed 

Fors ome applicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn o 3f 
T.VI elba 

Referenc etemparetures forl oad loss and shtro-ciruciti mpedancs ehouldb ei na ccordance with thn eewly 
engissadet mpertauresir ese( .g. ohs tiudl eb poisslbet o psecb tinu na yfieolnt gnigo ssalc F havig a mnamxium 
etmperautre riose f 80 K instead of 100 K).  

hilst thwev olgtae waveformvar ies only slightly orn ot at. all Takign intoc acount th aboevest teament, slight 
deviationsi nc urrentw ave-form ar enotr easons forr ejetcion. 

02 rPatiald icshargmeasur etneme 

.1 G20eneral 

Pairtal dischaarge mesurementss hal ble performed on allt dry-ype transformers. 
Measurement shlale b maden i accodrnace with IEC2 6070 and IEC 60706-3, nAnex A. 

The partialdis charge mesaeurmnet shall be peforrmed on transformerwi ndingsh aving 
Um ≥3 , 6kV. 

0.2 2 asicBc measuring icrtiu (typicla only) 

 basic meAasurnig circuit for the partial discharge tests i sh ni nwoFi erug1 ,Fi erug2, 
iFguer  dna 1ZiFgure .2Z 

It nheserugif  rap atail dischagr eerf-ecicapator, C (havnig c aapacitnace valuegral ein  
irapmocs notiwh thtarbilac eiotareneg no rticapaca ,ecn C0)ni es riesw ith a deetctoin 
imepad ,ecnZm,i st detcennoc oe ach of th hielgh-votae tgeirmnals. 

:62706 NE3002 – 2 –  

— transfsremroh aivgnw on iidnnsgw ithr atelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta mbinet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp id.de 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennB)t o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B 1. 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformer has windings of different insulation system temperatures, the reference 
temperature relating to the winding having the higher insulation system temperature shall be used. 

For some applications, a lower maximum temperature rise may be chosen from values given in column 3 of 
Table IV. 

Reference temperatures for load loss and short-circuit impedance should be in accordance with the newly 
assigned temperature rises (e.g. it should be possible to specify an unit belonging to class F having a maximum 
temperature rise of 80 K instead of 100 K).  

whilst the voltage waveform ravies on ylylthgilso rn ota tlla . Takigntni oca cot tnuheoba ve tsetament,gils ht 
deviations inc urrnet wave-form ar enot reasnosf or rejetcion. 

02 raPtlaid iscahrgrusaem eement 

2G 1.0erenal 

Paitraid lschaem egrasurtnemess halb lea no demrofrep llt-yrd yt epransfsremro. 
eMusarement hsllab eam deni occa rdnaecw ihtCEI 06 2na 07dEI 06 C70-6 ,3Annex .A 

Thaitrap el sidc egrahemaserument shallb e eprrofno dem transforrem iwdnings havign 
Um ≥3 , 6Vk .

 2.02 Bcisa gnirusaem circuit( typcialno ly) 

em cisab Aasurnigucric tif oht re pad laitrihcsat egrestsi  sh ni nwoFi erugF ,1i erug2, 
giFuer  dna 1ZgiFuer .2Z 

It nhserugif e rap atlai discahr eerf-eg ticapaco,r C (hvanig c aapaicnatce vaulegral e in 
sirapmocotiw nht htarbilac eitareneg noo rticapaca ,ecn C0)ni es riesw iht d aeetctoin 
imadep ,ecnZm,si t detcennoc oae t fo hchih eov-hgltagt eeimrnal.s 
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— transfsremroh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta bminet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp i.ded 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennBt )o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B .1 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tmerepature shlal be usde. 

oFs romea pplicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn 3 of 
T.VI elba 

Referenc etempareturesf orl oadl ossa nds htro-ciucriti mpedancs ehuoldb ei na ccodrancew itht hn eewly 
engissadt emperautresir ese( .g. ohs tiudleb  pobissleot ps eceb tinu na yfiolt gnigno ssalc ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wt tslihhe volatge waveform avries on ylylthgils or nota t lla. Taking into account the above 
statement, slight deviations in current wave-form ar enot reasons for rejection. 

02 raPtial discharge measurement 

20.1 General 

Partial discharge measurements shall be performed on all dry-type transfrmerso. 
Measuremen tshallb eam deni occa rdance with IEC2 60n0 a7d IE0C 6706-3, nAnex A. 

The partialdis c hargeemsaurement shall b eperfor med ontransformer windingsh aving 
Um ≥ 3,6 kV. 

20.2 Basicing rusaem circtiu( typcial only) 

A basic measuring circuit fo thre partial dihscarge testis  sh own inFigure 1, Fiure g,2 
Figuer Z1 and FiguerZ2.  

 tInhserugie f a partial discharge-free capacito,r  C (having a capaictancev alue large in 
comparison with the calibration generator apacitcance, C0) in series wiht  daetection 
impedace, nZm, isnected tnoc oae t fch ohe hilgh-votae tgerminal.s 

EN 60726:0032 – 2 –  

—t ransformersh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta bminet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp i.ded 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennBt )o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B .1 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tmerepature shlal be usde. 

oFs romea pplicationsa , lower amxiumt mepmerature irse maeb yc hosenf romlav ues vige nioc nlumn 3 of 
T.VI elba 

Referenc etempareturesf orl oadl ossa nds htro-ciucriti mpedancs ehuoldb ei na ccodrancew itht hn eewly 
engissadt emperautresir ese( .g. ohs tiudleb  pobissleot ps eceb tinu na yfiolt gnigno ssalc ivah Fnm a gamixum 
temperaturer i esofK 08 tsni ea dof)K 001 .  

wt tslihhe volatge waveform avries on ylylthgils or nota t lla. Takign nito accotnu theba ove 
statement, slight deviations in current wave-form are not reasons for rejection. 

20 Partial discharge measurement 

2G 1.0erenal 

Paitraid lschaem egrasurmentes shall be performed on alldry-t ype transformers. 
eMasuremen tshalle b made inoacc drnace with IEC2 60 an07dEI 06 C70-6 ,3nAnex A. 

Tha partieldis charge emsaurements hall b eperfor med ontransformerwi dningsh aving 
Um ≥3 ,6 kV. 

20.2 sicBac measuring ciriut (typicla only) 

basic me Aasurnigcircu ti fohr te partial discharge test is shown in Figure F1, igure ,2 
FigureZ1 and  Figuer Z2. 

n tIhe figures par atial discharge-free ticapaco, r  C (hvaing a capacintacev alue large in 
comparison witht he calibration generator capacitance, C0)n i seriesw iht a detection 
impedance, Zm,s iconnected t o each of the hilgh-votae tgerminal.s 

:62706 NE3002 – 2 –  

— transfsremroh aivgnw on iidnsgnw itr hatelov dtag eUrh ighert hna1  00V 0; 

ONTE  hWree IECs tandardsd on ote xist fot rht eransfroemsr mentioneda bove f rooro ther spiceal 
rtrofsnaemrs, radnats sihtdm ay  ebilppacelbasa  a whole roni  aprts. 

ONET   Both uotdooa rndi ndd roory-type transformersa rs euitabl efot rransptro ands taroga eta bminet 
temperutaresd ot nwo° 52– C. 

liknt ro sap-seletcors. 

)az Degree or degrees ofp rotectoinni PI occa drnace with CEI 06w 925henna  
cnelsoi erusvorp i.ded 

bz ) Stattnemesvne fo iemnorntal, lciamtica nif db ereahivlc ruoasses s(A ee xennBt )o 
whhci htec opmletenart sformeoc rpmeilf sa ,sollows- XE : CX - XF occarding ot 
baTleZ.B .1 

 2 1 3 
 . . . . . . . . 

( 081H) 
002 
022 

. . . . 
521 
 531
051 

. . . .  . . . .  . . .. 
NOTE   When a transformeh ras windings ofd iffrenet insulatinos ystemt epmeraturse,t h ereference 
tempertaure erlatingt ot hw eindingh avingt hh eighre insulatino systme tmerepature shlal be usde. 
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20 Partial discharge measurement

20.1 General 

Partial discharge measurements shall be performed on all dry-type transformers. 
Measurement shall be made in accordance with IEC 60270 and IEC 60076-3, Annex A. 

The partial discharge measurement shall be performed on transformer windings having 
Um ≥ 3,6 kV. 

20.2 Basic measuring circuit (typical only) 

A basic measuring circuit for the partial discharge test is shown in Figure 1, Figure 2, 
Figure Z1 and Figure Z2. 

In the figures a partial discharge-free capacitor, C (having a capacitance value large in 
comparison with the calibration generator capacitance, C0) in series with a detection 
impedance, Zm, is connected to each of the high-voltage terminals. 
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20.3 Calibration of the measuring circuit 

Attenuation of the discharge pulses occurs both within the windings and in the measuring 
circuit. Calibration is carried out as described IEC 60076-3, Annex A, by injecting simulated 
discharge pulses from a standard discharge calibrator at the transformer terminals. The 
repetition rate of calibration pulses should be of the order of twice the frequency of the 
excitation voltage. 

C

Zm
1 2

3

 
Key 

1  is the low-voltage winding 
2  is the high-voltage winding 
3  is the measuring instrument 

Figure 1 – Basic measuring circuit for the partial discharge test 
for a single-phase transformer 

1 2

3

C

C

C

Zm

Zm

Zm

S

 
Key 

1  is the low-voltage winding 
2  is the high-voltage winding, delta or star connected 
3  is the measuring instrument 

Figure 2 – Basic measuring circuit for the partial discharge test 
for a three-phase transformer 
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20.4 Voltage application 

The partial discharge measurement shall be carried out after all dielectric tests are 
completed. The low-voltage winding shall be supplied from a three-phase or single-phase 
source, depending on whether the transformer itself is three-phase or single-phase. The 
voltage shall be as nearly sinusoidal as possible and of a frequency suitably increased above 
the rated frequency to avoid excessive excitation current during the test. The procedure 
shall be as in 20.4.1 or 20.4.2. 

20.4.1 Three-phase transformers 

Routine test 

The following test shall be performed on all dry type transformers. 

 

30 s

UU
1,3Ur1,8Ur

3 min

 

Figure Z1 – Voltage application for partial discharge test 

A phase-to-phase pre-stress voltage of 1,8 Ur shall be induced for 30 s where Ur is the 
rated voltage, followed without interruption by a phase-to-phase voltage of 1,3 Ur for 
3 min, during which the partial discharge shall be measured. 

Additional procedure test 

This additional test is for transformers connected to systems which are isolated or earthed 
through a high value impedance and which can continue to be operated under a single 
phase line-to-earth fault condition. The test shall be performed when specified by the 
customer. 
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FiguerZ 2–  iddAitonal orpceduret est–  Voltagea pilpcationf o rpaitrad lischagre 
test 

p Ahesa-ot-phaesv otlgaeo f 3,1 Ur shlab le induecdf o 03 rw ,sihto nel inet enimrla 
eatr,dehlof low dewithtuo intetpurriob ny a sahpt-eoahp-selov tag fo eUr rof 3  gnirud nim
whhcit hep ad laitrihcsarges hb llaem eusaredT .ht siests hb llaer epeetad wihta nothe r
nilet enimre laarthed. 
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apirporpat.eT hlov etaglppa eicatio nshall bea st a rof hahp eerst eransf.remro 

Thahp-eerst eransfsremroirpmoc sit fo gnh eersiahp-elgnset ransfs sremrohlalb e testde 
ast rof hahp-eerst eransfsremro. 

 5.02 raPtlaid icsahrga eccetpcnael elevs 

Thexam iuml meveo lfp artd laiihcsagress hab lle 10p C .

NOTE   Spec laicodisneroitas snhoudlb evig et not rofsnarmersettif da htiw ncralliye qpiumen,tf ore xmaple, 
grusea rreotsr.s 

ONTE   For other cooling methdos, the valu efo q shall be agredeb etwene the amnufacturer and the 
puhrcaser. 

Z1 Thermal shock tets (sepcialt est) 

Refer to  Annex ZB.

Z2 Enviornmental test (speical test) 

Refer to.  Annex ZA

Z3 Fiert est (special test) 

Refer to. Annex ZC 
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3 min
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Figure Z2 – Additional procedure test – Voltage application for partial discharge 
test 

A phase-to-phase voltage of 1,3 Ur shall be induced for 30 s, with one line terminal 
earthed, followed without interruption by a phase-to-phase voltage of Ur for 3 min during 
which the partial discharge shall be measured. This test shall be repeated with another 
line terminal earthed. 

20.4.2 Single-phase transformers 

For single-phase transformers Ur shall be the line-to-line or line-to-neutral voltage as 
appropriate. The voltage application shall be as for a three phase transformer. 

Three-phase transformers comprising of three single-phase transformers shall be tested 
as for three-phase transformers. 

20.5 Partial discharge acceptance levels 

The maximum level of partial discharges shall be 10 pC. 

NOTE   Special considerations should be given to transformers fitted with ancillary equipment, for example, 
surge arrestors. 

NOTE   For other ocloingm ethods,t hev alue foq  shall bea greedb etwneet h emanufactuera rndt he 
puhcrasre. 

Z1 Thermalcohs k test( sepcila tets) 

t refeRo.BZ xennA  

2Z nEviornmenat letsts( pecialet st )

t refeRo.AZ xennA  

3Z iFret est s(epcial test )

t refeRo.CZ xennA  

 NOITCESISX CNE –LERUSOSS DNA AEFTY NEMERIUQERST 
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Z4 Protection against direct contact 

Transformers in which constructive features do not provide for protection against direct 
contact, shall be supplied with a visible element (warning plate or special mark) 
indicating the danger, according to national rules. 

Z5 Earthing terminal 

Transformers shall be fitted with an earth terminal which shall be permanently connected 
to all exposed metallic conductive non-live parts and which provides for the connection to 
a protective conductor. 

SECTION SEVEN – MISCELLANEOUS 

30 Electromagnetic compatibility (EMC) 

Dry-type transformers shall be considered as passive elements in respect to emission of, 
and immunity to, electromagnetic disturbances. 

NOTE 1   Report R014-001 describes electromagnetic aspects of transformers and provides some methods of 
evaluating electric and magnetic fields related to the connections. 

NOTE 2   Passive elements are not liable to cause electromagnetic disturbances and their performance is not 
liable to be affected by such disturbances. 

Z4 Prtocetitsniaga nod ierctc ontcat 

Transsremrofi nihw csnoc htrtcuiaef evtseruton od ivorp  edp rofrtotceia nogaitsnd itcer 
tnocact,s hlalb es ulppw deiitha  visible eltnemeaw( rinp gnlats ro epicealm akr )
tacidnii gnthocca ,regnad erdnigt on aoitnr lauel .s

Z5traE  gnihterm lani

narTfsorem srshlab lef ittedw ihta ne ahtr tenimr lawhhcis hllab ep enamrentylc onneetcd 
toe lla xpoesdm enoc cillatducviten on-vilp eaa strndw hhcip rovdiesf ot rhc eonneoitcn ot 
a torptceitcudnoc evo.r 

M – NEVES NOITCESIECSLUOENAL S

 03 lEectengamortcic oapmtlibiti( yEMC) 

t-yrDyt epransfsremros hall besnoc ida deresap ssle evimetnesi ner sptcet ome issi,fo no 
andi mmuniyt ote ,lectromganecitd isturnabces. 

NOTE 1   Reported 100-410R csriebe slcetromagcitenepsa cto sfrt aofsnremrsp dna redivoss ome meohtd sof 
vealuating leectrica nd magneticf ileds leratedt ot hec onnections. 

ONET 2   Passive leementsa re notl iablet oac use letceroamgnetid cisturbancesa ndt hiep refroramnci esn ot 
lbailet ob e ceffateds yb uchtsid urcnabe.s 
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Climatic, environmental and fire behaviour classes 

B.1 Environmental and climatic classes 

Environmental conditions for dry-type transformers are identified in terms of humidity, 
condensation, pollution and ambient temperature 1). 

With regard to humidity, condensation and pollution, three different environmental 
classes are defined. 

Class E0 No condensation occurs on the transformers and pollution is negligible. 
This is commonly achieved in a clean, dry indoor installation. 

Class E1 Occasional condensation can occur on the transformer (e.g. when the 
transformer is de-energised).  

  Limited pollution is possible. 

Class E2 Frequent condensation or heavy pollution or combination of both. 

Special tests according to the procedure of Annex ZA shall prove suitability to E1 or E2 
classes. 

With regard to the minimum ambient temperature to which the transformer can be 
exposed, the following climatic classes are defined. 

Class C1 The transformer is suitable for operation at ambient temperature not 
below –5 °C but may be exposed during transport and storage to ambient 
temperatures down to –25 °C. 

Class C2 The transformer is suitable for operation, transport and storage at 
ambient temperatures down to –25 °C. 

Special tests according to the procedure of Annex ZB shall prove suitability to C1 or C2 
classes. 

NOTE   Transformers for outdoor operation should normally be provided with an enclosure or be given other 
suitable protection. 

                                                
1)  These are important not only during service but also during storage before installation. 
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B.Z1 Fire behaviour classes 

Two fire behaviour classes are defined: 

Class F0 Unspecified fire performance. Except for the characteristics inherent in 
the design of the transformer, no special measures are taken to limit 
flammability. 

Class F1 Transformers subject to fire hazard. Restricted flammability is required. 
The emission of toxic substances and opaque smokes shall be minimised. 

Special tests according to the procedure of Annex ZC shall prove suitability to class F1. 

B.Z2 Test criteria for climatic, environmental and fire behaviour classes 

When a transformer is declared as suitable for a combination of climatic, environmental 
and fire behaviour classes, those tests which prove compliance with these classes shall be 
carried out on the same transformer in the sequence given in Table B.Z1. 

The tests specified in Annex ZA, Annex ZB and Annex ZC are carried out as specified in 
the respective Annexes, on one transformer being representative of a certain design type. 

Table B.Z1 

Classes Climatic Environmental Fire 
behaviour 

Tests Clauses C1 C2 E0 E1 E2 F0 F1 

1. Thermal shock 
at –5 °C 

ZB.2 YES NO — — — — — 

2. Thermal shock 
at –25 °C 

ZB.3 NO YES — — — — — 

3. Condensation 
test 

ZA.2.1 — — NO YES NO — — 

4. Condensation 
and humidity 
penetration test 

ZA.2.2 — — NO NO YES — — 

5. Fire behaviour 
test 

ZC.2; 
ZC.3 

— — — — — NO YES 

 – 9 – :62706 NE3002 
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Annex ZA  
(normative) 

 
Special tests for environmental classes 

ZA.1 General 

The test laid down in Annex ZA allows to determine the suitability of transformers for 
environmental classes as defined by B.1 in Annex B. For the test sequence, see B.Z2. 

If not otherwise specified, the tests shall be performed on one transformer completely 
assembled, fitted with its accessories (relevant for the test). 

The tests are not required for sealed transformers. 

The transformer and its accessories shall be new and clean without any additional surface 
treatment of the insulating parts. 

Validity of the test: 

The validity of the results of a climatic test carried out on a transformer can be extended to other 
transformers based on the same design criteria, such as 

- same conceptual design (encapsulated or impregnated type, winding type, …), 

- same maximum temperature-rise for the windings (according to Table IV of this document), 

- same conducting materials, 

- same main insulating materials. 

ZA.2 Testing procedure 

ZA.2.1 Class E1 transformers 

This test is a condensation test. 

The transformer shall be placed in a test chamber in which temperature and humidity are kept 
under control. 

The volume of the chamber shall be at least five times that of the rectangular box circumscribing 
the transformer. The clearances from any part of the transformer to walls, ceiling and spraying 
nozzles shall be not less than the smallest phase-to-phase clearance between live parts of the 
transformer and not less than 0,15 m. 

The temperature of the air in the test chamber shall be such as to ensure condensation on the 
transformer. 

The relative humidity in the chamber shall be maintained above 93 %. This may be achieved by 
periodically or continuously atomising a suitable amount of water. 
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The conductivity of the water shall be in the range of 0,1 S/m to 0,3 S/m. 

The position of the mechanical atomisers shall be chosen in such a way that the transformer is 
not directly sprayed. 

No water shall drop from the ceiling upon the transformer under test. 

The transformer shall be kept in air having a relative humidity above 93 % for not less than 6 h, 
without being energised. 

Within 5 min thereafter the transformer shall be submitted to a test with induced voltage as 
specified below. Preferably this test should be made in the test chamber. 

Transformers with windings intended for connection to system which are solidly earthed or 
earthed through a low impedance: 

The transformer shall be energised at a voltage of 1,1 times the rated voltage for a period of 
15 min. 

Transformers with windings intended for connection to systems which are isolated or earthed 
through a considerable impedance: 

The transformer shall be submitted to a test with induced voltage for 3 successive periods of 
5 min during which each high voltage terminal in turn is connected to earth and a voltage of 
1,1 times the rated voltage appears between the other terminals and earth. In the latter case, 
the three-phase test can be replaced by single-phase tests with the two non-earthed phase 
terminals being interconnected. 

During the voltage application no flashover shall occur and visual inspection shall not show any 
serious tracking. 

ZA.2.2 Class E2 transformers 

The test procedure includes a condensation test and a humidity penetration test. 

The condensation test shall be the same as described under ZA.2.1 for class E1 transformers, 
except for the conductivity of water which shall be in the range of 0,5 S/m to 1,5 S/m. 

At the beginning of the humidity penetration test, the transformer shall be in a dry condition. 

It shall be installed in a de-energised condition and held in the climatic chamber for 144 h. The 
temperature of the climatic chamber shall be held at (50 ± 3) °C and the relative humidity held at 
(90 ± 5)%. At the end of this period and after 3 h in normal ambient conditions at the latest, the 
transformer shall be subjected to the separate-source and induced voltage tests, but at voltages 
reduced to 80 % of the standardised values. There should be neither flashover nor breakdown 
during the dielectric tests and visual inspection shall not show any serious tracking. 
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Annex ZB  
(normative) 

 
Special tests for climatic classes 

ZB.1 Thermal shock test (special test) 

The test laid down in Annex ZB allows to determine the suitability of transformers for climatic 
classes as defined by B.1. For the test sequence, see B.Z2. 

Validity of the test: 

The validity of the results of a climatic test carried out on a transformer can be extended to other 
transformers based on the same design criteria, such as 

- same conceptual design (encapsulated or impregnated type, winding type, …), 

- same maximum temperature-rise for the windings (according to Table IV of this document), 

- same conducting materials, 

- same main insulating materials. 

ZB.2 Thermal shock test for C1 class transformers 

ZB.2.1 Test modalities 

The test shall be carried out on a complete transformer 1) without enclosure, if any. 

The transformer shall be placed in a test chamber. 

The ambient temperature in the chamber shall be measured at least at 3 points located at 0,1 m 
from the external surface and at half height of the test object. The mean values of the readings 
shall be taken as reference air temperature. 

Then the following test procedure shall be applied: 

a) the air temperature in the test chamber shall be gradually decreased to (–25 ± 3) °C in 8 h 
and then maintained at this value for 12 h at least; 

b) the temperature shall then be gradually increased up to (–5 ± 3) °C in about 4 h. This 
temperature shall be maintained for 12 h at least; 

                                                
1)  By agreement between supplier and purchaser, the test may be carried out on all coils removed from the core. The final 

dielectric checks should be carried out after reassembling the tested coil on the unit. 
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c) a thermal shock shall then be performed by applying a current equal to twice the rated 
current to the winding under test. 

The current shall be maintained until the winding under test reaches a mean temperature 
corresponding to the maximum temperature rise, according to Table IV of this document, 
plus 40 °C (maximum ambient temperature under normal service conditions). 

The mean temperature reached by the windings shall be determined by resistance variation. 

The thermal shock should be performed by applying one of the three following alternative 
methods: 

1. With d.c. supply 

The prescribed thermal shock shall be performed by applying a d.c. current of the specified 
value to the winding to be tested. 

In case of multiphase transformers, the test current should be applied to all phase coils 
connected in series. 

The monitoring of the winding mean temperature along the test duration can be made directly 
by the volt-ampere method measuring the test current and the relevant voltage drop. 

NOTE 1   For putting the coils in series it may be necessary to remove the winding connections. 

2. With a.c. supply 

The prescribed thermal shock shall be performed by applying an a.c. current of the 
specified value to the winding to be tested, with the other winding(s) short-circuited. In case 
of multiphase transformers, a symmetrical system of currents should be applied. 

The monitoring of the winding mean temperature along the test duration should be 
performed in d.c. by superposing the measuring current and the a.c. test current, or by 
some other equivalent method. 

3. With a.c. supply (alternative method) 

The prescribed thermal shock shall be performed by applying an a.c. current of the 
specified value to the winding to be tested, with the other winding(s) short-circuited. In case 
of multiphase transformers, a symmetrical system of currents should be applied. 

The temperature in each of the windings is monitored by readings of temperature sensors 
fixed near the bottom and top of the winding surface. The sensors are calibrated by a 
calibration test with twice the rated current carried out at normal ambient temperature 
before the actual test. 

The calibration is made by comparing the sensor readings with the winding temperature 
rise as measured by change in winding resistance. In this way, the sensor reading 
corresponding to an average winding temperature according to Table IV plus 40 °C is 
determined. The same sensor reading shall be obtained in the test, which starts at low 
ambient temperature. 

NOTE 2   Care shall be taken to prevent that some winding be thermally overstressed because of the different 
thermal transient behaviour of the transformer parts. 
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d) After the thermal shock, the transformer shall be brought back to a temperature of  
(25 ± 10) °C. 

ZB.2.2 Test criteria 

At least 12 h after the end of thermal shock test, the transformer shall be submitted to the 
dielectric routine tests (separate-source and induced over-voltage withstand tests) as specified 
in this document, in accordance with the insulation level of the windings, but at voltages 
reduced to 80 % of the standard values. 

In addition, for encapsulated transformers, partial discharge measurements shall be carried out 
according to Clause 20 of the present document. The test voltage shall not exceed the test 
voltage of the reduced induced over-voltage withstand test (160 % of the rated value) and the 
measured values shall not exceed the one prescribed for routine tests. 

On visual inspection, the windings shall show no visible abnormality, such as cracks and slits. 

ZB.3 Thermal shock test for C2 class transformers 

ZB.3.1 Test modalities 

The test modalities are the same as in ZB.2.1 with the following modification: 

Step b) is deleted in order to carry out thermal shock test from –25 °C. 

ZB.3.2 Test criteria 

The test criteria are the same described in ZB.2.2. 
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Annex ZC 
(normative) 

 
Special tests to prove suitability to fire behaviour class F1 

ZC.1 General 

To optimise the behaviour of a transformer it is necessary to minimise its emission of toxic 
substances and opaque smoke in the event of burning. The use of halogenic materials should 
be avoided. Checking of corrosive and harmful gases emission shall be made according to 
ZC.2. 

Moreover, the transformer shall not contribute significantly to the thermal energy of an external 
fire. The fire behaviour shall be assessed by the test procedure ZC.3. 

ZC.2 Checking of corrosive and harmful gases emission 

The emission of corrosive and harmful gases shall be checked on small quantities of the 
combustible materials present in the transformer. 

Only such material is taken into account, which makes more than 5 % of weight of non-metallic 
materials in a complete transformer. 

In principle, the tests should be able to detect the presence of components such as hydrogen 
chloride (HCl), hydrogen cyanide (HCN), hydrogen bromide (HBr), hydrogen fluoride (HF), sulfur 
dioxide (SO2), formaldehyde (HCOH). 

The details of test procedures and acceptable limits may be agreed between purchaser and 
manufacturer unless specified in European or national regulations. 

ZC.3 Fire test 

ZC.3.1 Test object 

The test is carried out on one complete phase of a transformer comprising HV and LV coils, 
core leg and insulation components, without enclosure, if any. 

The core leg may be replaced by material of approximately similar dimensions and thermal 
behaviour as the original core leg. The yoke will not be considered. 

The outer coil diameter of circular or non-circular windings to be tested shall be between 
400 mm and 500 mm of a standard transformer. 

NOTE   Windings with larger or smaller dimensions may be tested by agreement. 
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ZC.3.2 Validity of the test 

The validity of the results of a fire test carried out on a transformer can be extended to other  
transformers based on the same design criteria, such as 

- same conceptual design (encapsulated or impregnated type, winding type, …), 

- same maximum temperature rise for the windings (according to Table IV of this document), 

- same conducting materials, 

- same main insulating materials. 

ZC.3.3 Testing installation 

a) Test chamber 

The test chamber is based on the one related to cables described in Figure 1 of IEC 60332-3. The 
walls are made of heat resistant steel with a thickness of 1,5 mm to 2,0 mm, thermally insulated, so 
as to give a heat transfer of approximatively 0,7 W/m²K. A fire resistant window should be fitted if 
possible. 

The main dimensions of the tested chamber (see Figure ZC.1) are 
- height:  from 3,5 m to 4,0 m, 

- width:  1 m, 

- depth:  2 m. 

The chamber shall be equipped with a chimney of approximatively 0,5 m inner diameter and an 
air-inlet duct of approximatively 0,35 m inner diameter. The difference in level between the air 
inlet into the test-chamber and the gas outlet at the chimney shall be approximatively 9 m. The 
air is admitted under the test chamber through a grating (0,40 × 0,80) m and escapes through 
an opening of approximatively 0,3 m² into the chimney. 

Within the chimney there shall be a measuring section of 0,5 m diameter and a length of at least 
0,6 m, the lower end of which is situated 1,5 m to 2,0 m above the level of the roof of the test-
chamber. 

Within the air-inlet duct there shall be a measuring section of 0,35 m diameter and a length of at least 
0,4 m in a distance of at least 1 m to the air inlet into the test chamber and to the air-inlet to the duct. 

A throttle valve shall be provided in the chimney and/or in the air inlet unless forced airflow is 
provided. The test-chamber should be built in such a way that the influence of wind on the 
amount of entering air is negligible. 

b) Ignition sources (see Figure ZC.2) 

The main source of heat is ethyl alcohol (caloric value 27 MJ/kg) burning in a container which 
may be subdivided by concentric rings. The outer diameter of the container in use shall be at 
least 100 mm larger than the external diameter of the outer coil. The inner diameter of the 
container shall be at least 40 mm smaller than the inner diameter of the inner coil. 
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The initial level of the alcohol in the container shall be (30 ± 1) mm which corresponds to a 
burning time of approximatively 20 min. 

A second source of heat is a vertically placed flat radiant electrical panel, approximatively 0,8 m 
in height and 0,5 m in width, made up of heating resistors totalling 24 kW with an adjustable 
power source to maintain the panel at 750 °C. A hemicylindrical metal shield, 0,9 m in diameter 
and 1,2 m in height, shall be placed opposite the panel. 

NOTE   When testing windings with an outer dimension larger than 500 mm, the shield may be omitted. 

ZC.3.4 Quantities to be measured and measuring devices 

ZC.3.4.1 Temperatures 

The following temperatures shall be measured by means of thermocouples or equivalent 
devices: 

- air inlet; 

- air outlet; 

- surface of LV-coil at top (optional); 

- surface of HV-coil at top (optional); 

- core leg or part simulating it, at bottom and top (optional); 

- duct between core and LV-coil in the middle (optional); 

- duct between LV- and HV-coil in the middle (optional). 

NOTE   The location of the measuring sensors on the test object is indicated in Figure ZC.2. 

ZC.3.4.2 Other quantities to be measured 

- Transmission of visible light in the measuring section; this measurement shall be carried out 
along an optical path through the smoke of at least 500 mm. 

NOTE   The measured transmission factor being X and the actual length of the optical path being p (expressed 
in m), the value of the transmission factor referred to a 1 m path is: τ = X1/p. 

- Air flow rate in the air inlet 

- Gas rate in the chimney (optional) 

ZC.3.5 Calibration of the test chamber without test object 

The chamber shall be calibrated after energising the radiant panel with 24 kW constant for not 
less than 40 min. 

The air-flow rate measured in the inlet section, shall be adjusted in such a way that in steady 
state conditions it will be 0,21 m³/s ± 15 %. 

When the testing installation is based on natural airflow, the flow-rate may be modified by acting 
on the throttle valve or equivalent device. 

Page 31
EN 60726:2003

L
i
c
e
n
s
e
d
 
c
o
p
y
:
H
E
E
R
Y
 
I
N
T
E
R
N
A
T
I
O
N
A
L
,
 
0
5
/
0
5
/
2
0
0
4
,
 
U
n
c
o
n
t
r
o
l
l
e
d
 
C
o
p
y
,
 
©
 
B
S
I



 – 19 – EN 60726:2003 

In case of testing installations operating with forced air the flow-rate may be adjusted by acting 
on the fan system. 

NOTE   More adjustments may be needed to obtain the required air-flow-rate in steady-state conditions. 

ZC.3.6 Test modality 

The test object shall be installed in the test chamber as indicated in Figure ZC.2 respecting the 
following conditions: 

- the distance between the radiant panel and the outer winding surface shall be 
approximatively 175 mm; 

- the initial level of alcohol in the container shall be approximatively 40 mm under the 
transformer winding level; 

NOTE   In some cases, agreement between purchaser and manufacturer is necessary depending upon the 
design of the test object. 

- the hemicylindrical metal shield shall be opposite to the heating panel and concentric with 
the test object; 

- the temperature in the test chamber, of the inlet air, and of the test object at the beginning of 
the test shall be between 15 °C and 30 °C; 

- the container is filled with alcohol just before starting (in practice, within 5 min). 

The test starts at the moment the alcohol is ignited and the radiant panel (24 kW) switched on. 

The radiant panel shall be switched off 40 min later. 

The quantities listed in ZC.3.4.1 and ZC.3.4.2 shall be recorded for at least 60 min from the 
beginning of the test, i.e. for the total duration of the test. 

The test object shall be weighed before and after the test with an accuracy of ± 0,5 % or better. 
The material representing the core leg and the coils with insulation parts may be weighed 
separately. 

Measurements made in conformity with this standard tend to result in certain deviations of 
reproducibility. By testing similar transformer coils in different – or even more in the same – 
laboratories, deviations up to 10 % were found, due to different climatic conditions for example. 

By agreement between manufacturer and purchaser, further tests may be performed on the 
remaining coils of the same transformer, if the measurements exceed limits by no more than 
10 %. 

ZC.3.7 Test report 

The test report shall contain the following information: 

- result of the test performed on samples of material (if required by the user); 

- total calculated weight and thermal energy of burnable materials (if possible) and measured 
weight of the tested object; 
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- result of the test-chamber calibration (air flow-rate, temperatures in the measuring sections, 
adjustment of the throttle valve or gas extraction system, etc.); 

- full description of the method of carrying out the test, including the time periods during which 
alcohol burns and electrical energy is applied; 

- loss of weight of burnable materials during the test (accuracy of ± 10 %) and calculated heat 
release (MJ) (if possible); 

- temperatures recorded throughout the test at intervals of 2 min or less, starting from the 
beginning of the test (ignition of the alcohol); 

- visible light transmitted in the measuring section continuously recorded throughout the test 
(in %); 

- inlet airflow rate throughout the test, measured at intervals of 2 min or less in the measuring 
section (m³/s); 

- visible fire behaviour of the object under test. 

ZC.3.8 Criteria for evaluating the test results 

The test object shall be considered to have passed the test if it meets the following criteria: 

- the temperature rise above ambient of the gases in the measuring section in the chimney 
shall not exceed 420 K throughout the test; 

- the temperature rise above ambient of the gases in the measuring section in the chimney 
shall not exceed 140 K 5 min after the radiant panel is switched off (45 min after the 
beginning of the test), and it shall decrease when measured over time periods of 10 min; 

- the temperature rise of the gases in the measuring section in the chimney shall not exceed 
80 K after 60 min from the beginning of the test. These conditions are assumed to 
demonstrate the self-extinction of the fire; 

NOTE   A higher temperature rise may be allowed if the stored thermal energy prevents the temperature drop 
with natural airflow. 

- the arithmetic mean of the optical transmission factor of light in the measuring section, 
referred to an optical path through smoke of 1 m, between 20 min and 60 min after the 
beginning of the test shall be not less than 20 % (indicative). 
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(dimensions in mm) 

Figure ZC.1 – Test chamber 
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Figure ZC.2a 

 

 

Figure ZC.2b 

(dimensions in mm) 

Figure ZC.2 – Ignition sources – Details 

Page 35
EN 60726:2003

L
i
c
e
n
s
e
d
 
c
o
p
y
:
H
E
E
R
Y
 
I
N
T
E
R
N
A
T
I
O
N
A
L
,
 
0
5
/
0
5
/
2
0
0
4
,
 
U
n
c
o
n
t
r
o
l
l
e
d
 
C
o
p
y
,
 
©
 
B
S
I



 – 23 – EN 60726:2003 

Annex ZD 
(informative) 

 
Installation and safety of a dry-type transformer 

ZD.1 Manuals 

Instruction manuals concerning installation requirements, transport requirements, erection, 
maintenance and operation should be given to the purchaser by the supplier, in particular for 
the supply of a prototype for a given purchaser.  Unless otherwise specified in the contract, it is 
considered a good practice to transmit these manuals in advance, in order to enable the 
purchaser to check the correctness of the installation and the steps taken to organise transport 
and erection, if applicable. 

ZD.2 Installation 

ZD.2.1 General 

Safety in the transformer use can be considered from different points of view: 

- intrinsic safety of the transformer in order to be free from dangerous events arising from 
internal failure; 

- safety deriving from steps taken in the installation precautions against unavoidable events; 

- limitation of consequences of external events. 

National laws and regulations impose in several countries the steps to be taken to improve 
safety in b) and c) above. 
HD 637 S1 and national standards specify installation requirements to be observed. 

NOTE   National laws and regulations prevail on the contents of this informative annex. 

The following subclauses give some examples on the steps to be taken both by the supplier and 
the purchaser to assure an acceptable degree of safety. 

ZD.2.2 Intrinsic safety 

The fulfilment of the requirements contained in this standard gives the necessary reliability 
against dangerous failures inside the transformer. For main fittings the relevant standards are 
applicable.  Manufacturer's instruction on loading capabilities should be followed and loading 
guides are available in national standards. 

The following particular points may be applicable: 
– insulation levels and tests; 

– maximum heat generation resulting from the guaranteed losses and tested; 

– maximum temperature in service; 
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– systematic maintenance of the transformer, its accessories and protection.  The manual 
should address these points; 

– the manual should give guidance on condition based maintenance; 

– use of an F1 class transformer in case of danger of fire (external or internal). 

ZD.2.3 Installation precautions 

Installation precautions are given in national laws and regulations, in national standards and in 
HD 637. 

Installation designers should consider the following, non exhaustive, list of points: 
– the cooling system should be sufficient to keep the temperature of the ambient air below the 

specified maximum limits; 

– adequate protection against transient overvoltages generated by the system or by lightning; 

– the overcurrent protection and inherent short-circuit withstand capability of the transformer; 

– other protections on the transformer (contacts on temperature indicating devices, etc.) and 
in the installation (relays, fuses, etc.); 

– risk and consequences of and precaution against fire with origin in the transformer itself or 
origin at other place; 

– restricted access to avoid contact with live parts or hot parts and to limit the presence of 
persons in the case of failure; 

– limitation of the noise emission outside the installation; 

– for busbars or cables, control of the emission of the magnetic field may be necessary; 

– provision to prevent ambient air contamination; 

– to prevent generation and accumulation gases. 
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Annex ZE  
(normative) 

 
Normative references to international publications  

with their corresponding European publications 

This European Standard incorporates by dated or undated reference, provisions from other 
publications. These normative references are cited at the appropriate places in the text and the 
publications are listed hereafter. For dated references, subsequent amendments to or revisions 
of any of these publications apply to this European Standard only when incorporated in it by 
amendment or revision. For undated references the latest edition of the publication referred to 
applies (including amendments). 

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD 
applies. 

Publication Year Title EN/HD Year 

IEC 60050 1979 International Electrotechnical Vocabulary  - - 

IEC 60071 Series Insulation co-ordination EN 60071  

IEC 60076-1 (mod)  Power transformers 
Part 1: General 

EN 60076-1  

IEC 60076-2 (mod)  Part 2: Temperature rise EN 60076-2  

IEC 60076-3  Part 3: Insulation levels, dielectric tests and 
external clearances in air 

EN 60076-3  

IEC 60076-5  Part 5: Ability to withstand short circuit EN 60076-5  

IEC 60270  High-voltage test techniques - Partial discharge 
measurements 

EN 60270  

IEC 60529  Degrees of protection provided by enclosures 
(IP Code) 

EN 60529  

IEC 60551  Determination of transformer and reactor sound 
levels 

1)  

 

                                                
1)  IEC 60551 is replaced by IEC 60076-10 which has been harmonized as EN 60076-10. 
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