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OTHOCHO: Opobpseape Ha TN VTB 10/20/30 wa HanpemeHoBy uaMepBaTenHn
TpancdopMaTopK, (o 3aasnenne, Bx. N9 AY-OTCH-32/30,04.2013 r.)

YBAWAEMU FOCHGAA,

YsegoMaeame Bu, Ye B perucTbpa Ha OAOSpEHMTE 33 WENON3B3HE THHOBE cpencTea 3a
usmepeade noa N2 5008 ca BNCaHn HANPEXeHOB UMEPEBaTENHN TPaHchopMaTopu THN
VTB 10/20/30, c MeTPONOFNYHY XapPaKTEPUCTHKM CEFNAacHO YaocTosepenne N 13,06,5008.

OupMa - nponssoauren: ESITAS Elektrik Sanay! ve Ticaret A.S.,, Typuus

CpoksT Ha B'anw,qucr Ha ogobpaAsaqe Ha Tvna e: 03.06.2023 r.

WamepsaTenHiTe TpaHChOpMaToOpy, MOANEXKAT M 3aABMKMTEAHE MbPBOHauanHa
nposepKka,

- FIpOu3BOANTENAT/BHOCUTRNAT HA CPEACTBOTO 3a W3MepBaHe OT o0gobpeH Tun ce
3adbmiesa A3 NOCTaBM  3HMak 38 opgobpeH TN B CbOTBETCTSME ¢ YA, 35 OT BaxkoHa 3a
uamepeanmnata (OB, 6p. 46 0T 2002 r.),

" #* {Ha ocHoBaHwue 4n.36a an.3 ot 3001

1040 Codomn, : Tenecpon/‘d)akfé;‘
6yn."a-p. I'. M. Qumutpos” Ne 525 i
E-mail: G0 MIU@bim.government. by




PENYEIIMKA BRIATADUA
BERTPApCRN uuerHryr o METRORODHA

REPUBLIC oF BULGARIA
Bulgarian Institute of Metrology

HOCTOBEPEHUE
3A O[JOBPEH TUI CPE[CTBO 3A U3MEPBAHE

Measuring Instrument Type-approval Certificate

N2 13.06.5008

WananeHo Ha npoussoguren: ESITAS Elektrik Sanayl ve Ticaret A.S,, Typumus
Issued to manufacturer:

Ha ocHoBaHue Ha; Yn. 32, an. 1 oT 3akoHa 3a WsMepeanmsTa (LB, 6p, 46 oT
In Accordance with: 2002 r,, “am, 6p. 88 o1 05 1., uam, 1 Aor. 6p. 95 o7 2005 )
OriocHo: ' HanpexeHoBl  uamepsaTenHy TpaHchopmatop  THn  VTB
in Respect of: 10/20/30
3Hak 3a 0806peH Tun: 1 BG 15'
Tvpe Approval Mark; oy
5008

e
Texuuueckn n MEeTponornuuy
AapaKTepucTUKY;
rechnical and metrological npunoxeHne, Hepasaenna yacr of HacTosuoTo
rharacteristics; YAOCTOBepeHue 3a ofobpeH Tmn CpeACTBO 3a WaMepBaHe

{ipok Ha BanugHoCT:
valld until: 03.06.2023 r,

limucea ce B perucropa Ha
«iRoBpennTe 3a usnonspame
THNnoBe cpegcrsa 3a
maMepsaHe nog NO:
lreference Ne;

f.aTa Ha ManaBane Ha
VBOCTOBEPeHUETO 3a
tgoGpeH Tin: e

liate: et

Ha ocHoBaHue un.36a an.3 ot 30I1

W.4. NPEACEN




fipunosenne KbM ypoCTOBEpEHME 32 OROGPEH THN ﬁﬁms.sooe
M3panero Ha npoussoguten: ESITAS Elekirik Sanayl ve Ticaret A.S., TypLus

OTHOCHO; HanpeXeHoBY U3MepBaTenHy TpaHcdopmaTopy TMn VTB 10/20/30

1, Onncanve Ha TMna:

HanpexeHopuTe uamepsaTenHy TpaHcdopMaTopk Tun VTB 10/20/30 ca npeaHasHaueHu
328 nsMepBaHe U penefiHa 3aWKMTa B ypeABM 33 CpeAHo HanpeXeHwe. MakcumManHoTo paBoTHO
HanpexeHue e ot 3,6 kV no 36 kV. i

Hanpexehosute TpaHcopmaTopy Thn VTB 10/20/30 ca eaHONOMIOCHM - CRbLP3BaHE
(asza-3eMs ¥ ca 38AETH C erOKCMAHA cMOna, KOHCTPYKUMSTA NPeACTaEnsBa MarHUTONPOBOY
BUCOKE MarHUTH& RPOHWLBEMOCT W MafKu MarHWTHK 3aryfK, MepBRUMHE M BTOPMMHKM HEMOTKY,
MarHuTonpoBoAbLT ¥ HAMOTKMTE Ca 3aNETH C ENOKCMAHA CMOAE ¢ MHOTO BHCOKO KaYEeCTBO, KOSTO
rapaMTipa HeobXOAMMAaTa AMENEKTPUUHA SAKOCT M MEXaHWuUHa 3apaBKHa, KbM SanaToTo CbC
CMOJIa TANC € 3aKperieHa CTOMapeHa MOHTaMHAa AACUS W OTAenHa M30NMpaHa KNeMHa KyTus, B
KOATO €a MBBEACHW BTOPUYRMUTE BEPUrY,

BropruHuTe Knemn ca obosHaueHn CbC CTAHABPTHY MapKMPOBKK Ha n3BoaUTE,

2. TexHuuecky ¥ MEeTPONDriYHK XapaKkTepucruku;

Tun Ha Tpancdopmaropa VTB 10/20/30
3,6/10/40; 7,2/20/60; 12/28/75;

Hueo Ha nonauna, kY 17,5/38/95: 24/50/125; 36/70/170
HomuHanHo BTOPUYHO HanpexeHue, V 100/v3; 110/+/3; 120/v3 w 100/3
HomuHanHa yecroTa, Hz 50 - 60

Knac Ha ToyHoCT

- HAMOTKH 38 n3mepsaHe 0,2;0,5; 1

- HBMOTKM 33 3aWnTa 3Pu 6P

KoeduurenT Ha HanpexeHue 1,9

MOWHOCT Ha BTOPUMHKUTE HAMOTKK, VA _ 25 - 250

3, Tunoso os3HaueHue: T¥N VTB 10/20/30

4, DpnuMcanme Ha Mectata, NPeAHE3HAYEHW 33 HOCTABAHE Ha 3HEUM OT
METPONOFNYEH KOKTPOA:

¢ 3HakbT 33 0806peH TUN ce HaHacs Ao TabenKaTa ¢ TEXHUYECKW JaHiK,
e 3Hak®T 3a MePEOHAYANHE Nposepka (Mapka 3a 3anenBane) Ce NocTass 40 3HaKa-3a

opobpeH Tun, A

crpadnua 2 or 2







* TEM.: 042/600 032, GAKC: 042/600 129 | oy

BBIATAPCKH MHCTUTYT IIO
METPOJNOT M8

Inappa aupexupa MEPKY 11 UIBMEPBATEJIHA YPEIU

3
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~KOHTPAFEHT 35" EOO[ f s e o
6000 I'P. CTAPA BAI'OPA !
YL ,MHRYCTPHAIHA" MN.K. N2 177

OTHOCHO! Usgasade Ha AonbnHerWe NE 15,07.5008.2 KeM YAOCTOBEDEHHE 38 0A0GpeH Tun NO
13.06.5008 Ha HanpexeHoBU UaMepBATEAHY TpaHChopMaTopu THA VTB 10/20/30,
(no Bassnenue, BXx. N AY-000029-16903/26,06.2015 r.)

YBAMCAEMM FOCTIONA, .
Yeegomasame Bu, ue e uzgedeHo aonbvaHenue N2 15.07.5008.2 kuM yaocToBepeHue N2
13.06,5008 3a onobped w envcard noa N2 BEDO8S B pervicttpa Ha ofobpeHuTe 3a uaronasane

TUNOBE CPEACTEA 3a vzMepBare =~ HanpemeHos naMepBarenes TpaucopMarop Tvn VIB
“10/20/30 C MeTPOAOMMHHN Xa8PaKTEPUCTHKU CHITIACHD MOPerocoUYEHPTO AOTBIHEHME.

» Cupma-npoussoguten: ESITAS Elektrik Sanayl ve Ticaret A.S., Typumn
Hilal Mahalles! Pagakdéy Caddesl Noi 31 Sancaktepe
isTANBUL / TURKIYE; ,

¢ CPOK®T Ha BanugHocT Ha oac6psaBaKe Ha Tvna e 03.068,2023 r,

WUaMmepBaTensuTe TpaHcdOpMaTOPM MOANEXAT HA 3aAb/KMTENHA MbpBOHauanHa
npoBepKa,

IpoussoauTensT/BHOCUTENAT Ha CPEACTBOTO 33 M3MepBaHe oT 04OGPEH TR ce
3aARMKaBa 4a NocTasy 3HaK 3a oaofped TUN B CHOTBETCTBME C 4, 35 OT 3aKoHe 28
uzmepeaHuaTa (4B, 6p. 46 o7 2002 r.),

Ha ocHoBaHue un.36a an.3 ot 30I1

1040-Coipus ‘ renedon: 02/ 97037 30

6ya"a-p. T'. M, Huvmrpor" Ne 525 " axe: 02/873 5272

e-mail: GD_MIU@bim.government,bg www.bim.government.bg




PEHYEIHRA ERITADHA
Benrapekt MECTHTYT 00 MeTpoNorna

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

AOIMbJ/THEHUE N? 15.07,5008.2

KBbM YQOCTOBEPEHMNE

3A OJOBPEH THUN CPEACTBO 3A VIBMEPBAHE N¢ 13.06.5008
- Measuring Instrument Type-approval Certlficate-Rev/sion 1 .

Wzpapero Ha
npoenzBoguTen:
Issued to manufacturer:

Ha ocHoBaHue Ha:
In Accordance with:

OTHocHo!
In Respect of;

TexHuyecksn u
MeTPONoOruyHu
XapaKTepHUCTHKN:
Technical and metrological
characteristics:

Cpox Ha sanupHocT!
Valid until:

Cpepcraoro aa aMepBaHe e
BHHACBHO B perncrbpa Ha
Ofo6peHnTe 33 HBNON3BEHE
THNOBE CpeAcTsa 2a
Mamepsarie noa No:
Reference N?:

Hara Ha wagasane Ha
AOIBNHEHNETO KbM
YAOCTOBepeHneTo 3a
oaobpen TN

Date:

ESITAS Elektrik Sanayf ve Ticaret A.S., Typuua
Hllal Mahalles| Pasakdy Caddesi No;31 Sancaktepe
ISTANBUL / TURKIYE

Yn. 32, an, 1 or 3akoWa 3a uaMmepBanuaTa (LB, 6p. 46 ot
2002 r,, n3M. 6p, 88 oT 05 ., uaM. 4 40T, 6p. 955 or 2005 T.)
HANPEXeHOB uaMepsaTesieH TPaHCHOPMaTop

™D VTB 10/20/30 !

NPUAOKEHME, HepasgenHa YacT oT HACTOAW DT

YAOCTOBEpEHUE 32 0A0BPEH TUN CPEACTBO 33 HaMepBaHe

03.08,2023 r.

Ha ocHoBaHue un.36a an.3 ot
30N

06.07.2015 .
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Rpunoxenne kum Jonenuenue Ke 15,07,.5008,2 ket yaocToOBEREHNE N¢ 13.06.5008

WagaageHo Ha npoussoguTen: ESITAS Elektrik Sanayi ve Ticaret A.S, Typuws
Hilal Mahallesl Pasakdy Caddesi No: 31 Sancakfepe
ISTANBUL / TURKIYE

OTHOCHO!: HANPEXBHOB WEMepBaTeneH Tp‘aHCCDOpMaTOp Thn VTB:10/20/30
Onurcanne ué POTBAHEHHETO KbM ynbr:ronepeuue 3a ofe6ped Tun N2 13.06.5008
¢ BT, 2. TeXHMYSCKY ¥ METPOROIMYHM XapaKTepHCTHKKI

MOLUHOCT Ha BTOPUYHUTE HAMOTKM, VA ,5-250" sa ce npomenu Ha: 0T 5 go 2507

¢ KoM 1.3, TUNORO O3HauYesne A3 ce AONB/IHMI
XX KBM KbM THNOEOTO 03HAYUeHKe VTB 10/20/30: VTV 10-XX/20-XX/30-XX, kpaeTe:

XX e undpposo-GyKBEHa KOMBMHALKSA, CBCTOALA c8 OT eana Uudpa w/um Gykea viM oT
Ase WwdpK u/unn Gykew,0B03HaYaBALLA CREAHOTO sHaqeHne! -

s - paszmMep Ha kopnyc VTB 10-5 (Heprex N2 1)
K - pasmep Ha kopniyc VTB 10-K (HYeprex N2 1)
- pasMep Ha koprnyc VTB 20-K (Yeprex N? 1)
- pasiMep Ha xopnyc VTH 30-K (Yeprex N¢ 2)

Gez 6ykBy M uKbhpH ~ pasmep Ha Kopnyc VTB 20 (Heprex N2 1)
- pazmep Ha xopnyc VTB 30 (HYeprex N2 3)




Npunokenne wor Jonsnuenme N 15,07,5008.2 KbM ynocrosdpenne N2 13.06.5008

YEPTEMXC N2 1

HAMPEXCEHOB TPAHCDHOPMATOP ENHOPABEH, ONOPEH TWM, € UBOSIALMA OT NATA
CMOJIA, 3A BAKPUT MOHTAX (Um-3 6kV..,.24kv BILOCK TYPES)
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Beudky pasmepys ca B MunuMeTpy, [onycTUMmTE OTKNOHEHNR ca cfbrnacm QIN 7168-g,

cTpadvua 3 or 5




YEPTEN Ne 2

HANPEXEHOB TPAHCOOPMATOP TWM VTB 30-K, EAHO®A3EH, ONOPEH TUM, C
WBONALMA OT NATA CMONA, 3A BAKPUT MOHTAX (Um=36kV Block types)
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[IGHTENING TOROUE (N} i
M5 {secondary Terminal} | 25
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BCHHKM pasMepH ca B MuIMMeTpn, donyCcTrMuTe OTRIICHEHNA A é;'hrnacHo DIN 7168-g,
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Apunoxenne koM flonbaHerve N2 15.07.5008.2 KkbM yaocyorgperne N2 13,06.5008

HEPTEX Ne 3

HAFIPEXXEHOB TPAHCOOPMATOP EAHO®A3EH THI VTB 30, ONQPPEH TN, C M30ONALMSA
OT NNATA CMONA, 3A BAKPUT MOHTAX (Um=24k 8 36kV Large Types)

VTB 30
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~--Socondary Terminals M5

300
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M5 (Secondary Terminal) | 25 3,5\
M8 [Ground Terminal).” | & 2o
M0 {Primary Termipal) . 1 20 a0 |
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Bcuukn paamepn ca 8 munumerpu, AonycTimure oTkNoHeHUs ca ¢vrnacHo DIN 7168-g,

cTpavuua s or 5




COPYRIGHT © ESITAS A.S.
ght {o change the

Esitas reserves the ri
specifications and the dimensions of the goods.

REV 1 | The drawing has been revised.
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SCALE 3:1

TIGHTENING TORQUE (Nm)

M5 (Secondary Terminal)

M8 (Ground Terminal)

M10 (Primary Terminal)

Min. | Max.

25 35 .

15 | 20 TSI —
30 40 :

Note: AT dimensions are in mm. )
Small deviations in dimensions and construction possible.

/ 7.1, DAST RESIN
UNIT PARTNAME TEM | MTRLDIMEN. MTRL.COH " MTRL.TYPE
DATE NAME SIGNATURE !\ L
REV. DRW.BY | 20/06/2011 | MAKSU y I T A S
TOLERANCE  [CONTROL| 20/06/2011 | T.DEMIRCAN N
DIN7168-g  |PREPARED BY | [cHeCK BY | RAW.MTREGODE 13 4 1AL T SAC 3933
SCALE VTB 10-K SEMI FINISHED MTRL.
........ / )}DLTAGE TRANSFORMER 5381-00
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MPOTOKOJ OT U3NUTBAHE N
N° B26-14-BI-09E o

5{1 o
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W _4/LE148

TUROBU W PYTUHHU U3NMTBAHKUA

n3- TBAH OBEKT Hanpexeros Tparcgopmatop
T™n VTB 10-K
MPMKX3BOOUTEN ESITAS INSTRUMENT TRANSFORMERS
KITUEHT ESITAS INSTRUMENT TRANSFORMERS
Hilal Mah. Pagaksy Cad. No:31.34791 Sancaktepe/Istanbul. Turkey
CTAHOAPT IEC 61869-3:2011
OATA HA NMPUEMAHE June 4™ 2014
OATA HA U3FUTBAHE June 5™ 13" 2014
[ATA HA V3[JABAHE July 23, 2014 e

PBKOBOAMTEN Ha W3rUTEaHe PLKOBOAWUTEN Ha Nabopatopus 3a enekrpriecko
ofiopyasaHe

Ha ocHoBaHue un.36a an.3 ot 30I1

* HACTOALLMAT ACKN&S, C8 OTHACA Camo M MSKITIOHNTEAHO 38 TECTBaHURA OBpaseL; W Kbl MOMSHTA 7 YCITOBVGTE, W RORTO CZ UAITH Rl ey AanepearmATa,
* YaGTHYHC Bb3NPOMIBERGAHE Ha HACTORLLMA AOKYMEHT & KaTeropuiHo 3abpaneso Gea niemeno paspelienne Ha TECNALIA Research & Innovation

NPOTOKON N. B26-14-BI-08E
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1. UOEHTUDUKALNA HA U3NMUTBAH OBEKT

HAMNPEXEHOB TPAHCOOPMATOP.

XapakrepucTukviTe Ha ofeKTa Criope/ NPONSBOAUTENS Ca, KakTo criesiBa:

[pousecguren:
Tun:

Cepwned no.:
TonvHa Ha NPOKW3BOACTBO!
MpesogHO OTHOLUEHNE!

.. 'apKUpoBKa Ha NbpBUYHATE
1emu:
HomuHanHo MbpBKUYHO
HanpexeHue, Upn:

MapkupoBKa Ha BTOpUYHUTE
KNemu:

HomuHanHo BTOPUYHO
HanpexeHue, Usn:

HomuHanHa naxogka MoLHOCT.

Kna¢ Ha TOYHOCT.

HomuHanen koeduLmeHT no
HarnpexeHue:

Knac Ha ysonaguara:

HomMuHanHo n3onalnoHHO HUBWO!

Homunanta vectoTa (Hz):

By dhoTorpachuuTe Ha TecTosus obpasel| u TabenknTe ¢ HOMUHaNHITE AaHHU B NPUIOKEHUETO.

2. MACTO HA N3NUTBAHE

ManuTBaH1sTa ca nposeaenu B MHcTanalmute Ha TECNALIA B bypueHs (Burtzefia).

nee

ESITAS
VTB 10-K

53507
2014

10000A3/110M73 - 11013 V

A-N
100003V
a-n

110M3 V

30 VA
0.2
1.9 Un/8h

E
12/28/75 kV
50

34

Crp 3




3. MPOBELEHW N3NUTBARWA. CTAHOAPTW

TUNOBY M PYTUHKI M3NUTBaHNS, TecToBETE Ca USBBPLUEHN ChIIAacHo:

- IEC 61869-3:2011 "M3amMeprarenHy TpaHchopmMarTopy. YacT 3: JonbAHUTENHN U3UCKBAHMS KbM

MHAYKTMBHN M3MepBaTeriHy TpaHcdopmaropu'.

Hopmatuenu npenpariu:

- IEC 60060-1:2010, "MeToauKa 32 UNUTBAHE C BUCOKO HanpexeHus. Yact 1: OBww onpegenekns u nauckeaHus

3a nanuTeaHe ",

- IEC 61869-1:2010, "VismepsaTtenHn TpaHchopmatopu. YacT 1; Q6L uanckeaHus (IEC 61869-1:2007 ¢

npoMeHn)»

- IEC 60270: 2000, "MeToau 3a UINUTBAHE C BUCOKO HANpPEXeHe. MamepeaHe Ha YacTUiHK paapsan .

Hanuundy ca nsamcnerun sa HeonpeaenaHocT Ha U3MepBaHKaTa,

NPOTOKON N, B26-14-B1-03E Cipdor26




4. TUNOBU U3IMUTBAHUA

4.1.
RanpexeHoBl TpaHchopMaTopu

HanpexeHoBaTa rpeLixa i ha3oB0oTO OTMECTBAHE NP HOMUHAMHA YECTOTA He TpsabBa ga npesuiaBar
CTOAHOCTMTE, AAAEHU B CTAHOAPTa NpU BCAKO Hanpexexve Mexay 80% u 120% oF HOMMHANHOTO
HarpEXEHE U1 NpY ToBap Mexay 25% u 100% OT HOMUHEMHWST ToRaP NpU HanpesxeHos dakrop 0.8.

Cxema Ha nanuTaaHe:

Test object |

E
L
I U

AL

Burden \

:

[ Measuring system J

‘: Standard

t transformer

Oﬂpe,uenﬂﬂe Ha HafipexeHoBa rpetika 1 Ha (ila?.OBO oTMecTRaHe 3a UsMepBaTernHu

BropuiHa Toap (VA} % Vn HanpexeHoBa rpeLlka thazosa (min)
(usmepeaHa) {%)
WamepeHa T MamepeHa +
paHn4Ha paHuHa
a-n 30 120 -0.19 0,2 +2 +10
-(knac .0,2) (100%) 100 -0.18 +0,2 +2 +10
80 0.18 50,2 2 +10
75 120 +0.05 10,2 +0 +10
(25%) 100 +0.05 10,2 +0 +10
80 +0.05 0,2 +0 +10

Peayntar: MPABUNHO, HanpexerosaTa rpellka v ha30BOTO OTMECTBAHE He NPEeBULLIABAT NMMUTUTE

YCTaHOBEHW B CTaHaapTa.

npPoT

Cip 50728



4.2, Onpepernsite Ha HaNpeXeHOBA rpelka 1 Ha (ha30Bo OTMECTBAHE 33 3aWUTHK HanpexeHoORK
TpancdopmarTopy

Wanutsaneto TpaGea fa ce nposeae npw 2%, 5% v 100% OT HOMUHAMHOTO HanpeXeHne 1 Npyu HOMUHAMHOTO

Hanpexerne yMHOKEHO NO HOMWUHANHKUA HalpeXeHos thakTop u NPy W3XCAHW CTORHOCTH ChrMacHo Tabn. 305.

HawmoTkava 3a 0CTaTBLYHO HanpeXeHNe e HeHaTOBapeHa Mo BPEME Ha TECTBAHETO G HanpexeHus 4o 100% ne
HATOBapeHa ¢ HoMWHaMeH TOBap o Bpeme Ha U3MUTBAHETO C HanpekeHne, PABHO Ha HOMWUHAITHOTO,
YMHOMKEHO C HOMUHAIHIS HanpexeHoB daikTop.

Bropuyna Tosap (VA) % Vn Hanpesxetosa rpeiuxa thazosa (min)
(namepBaHa) (%)
WamepeHa t HamepeHa %

[ paHu4Ha paHuuHa
da —dn 50 190 +1.72 16 +21 +240
(knac 6P) 125 190 +2.50 6 +10 240

0 100 +2.74 16 +0 *240
0 5 +2.75 16 +0 1240
0 2 +2.75 +12 +0 +480

Pesynrar: TPABUITHO, HanpexeroBaTa Ipellka U thazoBoTO OTMECTBaHE He NPpeBULLIaBAT NMMUTHTE
yCTaHOBeHU B cTaHfapTa..
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MPOTOKON N, B26-14-B1.08E

4.3. MubrHMeB ¥Mnync Ha NbPBAYHA HAMOTKA

M3nMTBEAHETO C MMMNYAC € OCBLLIECTREHO cbrniacto IEC 60060-1.

WanuTBaTENHOTO HanpexeHue e ﬂpMﬂD)KEHO MEXAY NbpBWYHATA HaMoTKa ¥ 3eMA. Epxa wiema Ha

BTOPHHHATA HaMOTKa W pamKaTa ca 333eMeHY No BpeMe Ha U3NNTBAHETO.

MMNYNcHUAT TECT €& CbCTOM OT NpUnaraHe Ha Harnpexenne ¢ pedepeHTHOTO ¥ HOMUHANHOTO HWBA Ha
HanpexeHue. PedepeHTHETO UMNYNCHO HanpexeHue e Mexqay 50% 1 75% OT HOMUHENHCTO WMMYNCHO
M3ABLPXAHO Hanpexerue. TMkoBaTa CTOMHOCT W popmaTa Ha BbAHATA Ha MMNynca ce sanucear.
JokazatencTso 3a npobuB Ha M3onaumaTa, AbMKail ce Ha USNUTBAHETO, MOXE A3 ObAe fageHo oT
MpoMAHa BB (POpMara Ha BBIHATA, KaKTO Ha peepeHTHOTO, Taka W Ha HOMWHANHOTO MSABPHKAHO

HanpexeHhe.

3a oTKpKkBaHe Ha noepena & 610 M3BBpPLUEHO K 3anncBaHe Ha TOKA KbM 3eMA B AonbNHEHWE KbM

3annca Ha HarnpexeHueTo. 3a Tas¥ uen e HanpaseHo 3a3eMABaHe Ypes NoaxoAfALl] TOKoB LUYHT.

ManuTBaTENHOTO HanpeXeHwe WMa ChOTBETHATA CTOIRHOCT, B 32BWMCHMMOCT OT HaW-BUCOKOTO

HanpexeHue 3a oBopYABAHETO 1 ONPEAENEHOTO HUBO U30NaLus.

TecTbT ce KEBLPLWIBA W C NCROXUWUTENEH, U C oTpHUaTenaH noasipuTert. aniﬂaFET ce NeTHaZeceT

rMocneoBaTenH UMNYACK Ha BCAKa NONAPHOCT, HeKOpUIhpaHK 3a BTMOCdJepHVl YCAGBWA,.

CToRHOCT HA U3MTMTBATENHOTO Hanpexexue 75 kV

YCroBKs Ha OKONHAaTa cpefa rno BpEME Ha U3NUTBaHETO!.

Temneparypa: 21.1°C SRR ;
Hansraxe: 100.8 kPa ‘
OTHOCUTENHE BNAY¥HOCT: 46%

Ctp7or26
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Cxema Ha M3nuTBaHeTO:
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CR: 3apexpaatl TokoUsnpasuUTen
IVG: ['eHepaTop Ha UMITYIICHO HanpexeHue
TO: WManutean obeir
IVD: Henuten Ha UMNYNCHO HanpexkeHne
RS: 3amnucaalya cuctema

Pesyntar: MPABUINHO. 3a Bcaka nonapHoct:

- Bes paspylureneH paspaa BL3HUKHAN B HECAMOBL3CTAHOBABALLATA CE BLTPELUHA U30NALUS;

- bes nportnaasaHe BhpXy HECaMOBBLICTAHOBABALLATA Ce BbTPELIHA M30NaLNs:

- bea nponbnsasate Npes HecamMoBL3CTAHOBABALLATA Ce BBTPELHE M30NALNS

- HsiMa oTKpuTI AipYr AOKA3ATENCTEA 32 MPOGUB Ha U30NALMATA (HANPHUMED NPOMEHM BbE thopMaTa Ha BbrHaTa B

3anucuTe),

NPOTOKOI N. B26-14-Bi-09E Crp8ov26




TMPOTOKOT N. B26-14.-81-095

4.4. ManuTBaHe ¢ NOBUILABALIA Ce TeMnepaTypa

TecTbT e HanpaseH, 3a fa AOKake, Ye TIOBULIABAHETO Ha TemfepaTypara Ha HanpeieHOoBUs
TpaHChOPMATOP NMpH 3348[16H0 HaNPEXeHUe, MpU HOMUHANHA HecToTa U HoMUHaneH Tosap, npw BCEKN
thakTop Ha MowHocTTa Mexay 0.8 nsocTasake M PABEHCTEO, HE NPEBNLLIABA CLOTBETHITE CTOWHOCTU Ha

cranaapTa.

35 LenuTe HA TOBA M3NUTBAHe, C& CYUTa, Ye TPaHCHOpMATOpPLT € B MOCTUTHATO TEMMSPaTypHO
pPaBHOBECHO CHCTOAHHE, KOraTe CKOPOCTTa Ha NOBMLIABAHE HA TeMnepaTypata He Haasuilaea 1 K 3a

yac.
TpaHcopMaTopsT & MOHTUPAH, KaKTO B ekcnnoatatus.
NapbplieHa e CrefHaTa NocrefoBaTenHoCT Ha M3TUTBAHE C NOBULLIABAHE Ha TeMnepaTypatd.

a) MbpBo W3NWTBaHe C NOBWULIABAHE Ha Temneparypara e n3ebpwea npu 1,2 NbT HOMUHANHOTO

AbpBUYHO Hanpesxetye (10000 / V3).

6) no-kLCHO, U ChLUO 33 TOBA NPEBOAHO OTHOLWRHWES, M xoeTo TpadcthopMaropbT uMa axTop Ha
HanpexeHue 1,9 B npogbxXeHue Ha 8 vaca, TpaHcthopMaTopLT & TecTsaH npy 1,9 MsTU HOMUHATHOTO
HanpexeHve B NpogbkeHne Ha 8 vYaca cnea npunarade Ha 1,2 THTY HOMUHAMNHOTO HanpeXeHne no

BpEME Ha ACCTATHYHO GBI nepWog, 3a ga ce fIOCTUrHaT CTabUIHY TONMMHHY YCNOBUA.

Tbir karo ?pchd:»opMaTopr UMa HAMOTKa 33 OCTaThHYHO HanpexeHve, No Bpeme Ha npegpapuTenHara
nogroToeka ¢ 1.2 No HOMUWHANHOTO MBPBAMHO HanpexeHue, HaMOTKaTa 32 OCTaTLYUHO HanpeXeHue e
HeHaToBapeHa. Mo BpeME Ha WM3NUTBaHETO pu 1,9 NMBTW HOMWHANHOTO THPBUYHO HanpexeHne B
NpoAbkimkeHe Ha 8 uaca HaMOTKaTa 38 OCTATBYHO HanpeXeHne ce HaTosapea C MOILHOCT, OTroBapAaula
Ha HOMWHanHaTa TepMUYHa FpaHn4Ha MOLHOCT, NOKaTo ApYruTe HamMOTKW Ca HaToBapeHn € HOMWHaneH

ToBap.

[OBMLIEHNETO HA TEMnepaTypuTe Ha HaMOTKUTE Ce U3Mepsa dped MeTod Ha noBuULIABAHE Ha
cbNpoTUBHEHUeTo. [ToBULIABAHETO Ha TEMNEpaTypaTa Ha Apyrv HacTy (ocBeH HaMOTKUTE) Cce n3mepsa

upes TEPMOABOIAKY,

He e BBL3IMOXHO 42 ce u3MmepBa noBUlIaBaHeTo Ha TemrepaTypara Ha BbHLUHATA NMOBLPXHOCT HA
AQPOTO U Ha APYrY MeTantn YacTW, KOWTO Ca B KOHTaKT C Hero Win ca B Bnusoct. foBHULLIaBaHETO Ha

TeMNepaTypara Ha kopnyca ce usmepsa




a) 1,2 MbTU HOMWHANHOTO MbPBUYHO HANDEKEHKE

TpaticpopmaTopbT € UsTUTaH npy 1.2 ABTH N0 HOMUHARHOTO ABPBUYHO HaNpekeHue Npu BTOPUMHA
HamMOoTKa a-n ¢ HomkHaneH Tosap (30 VA) ¥ HamoTka 3a 0CTaTbYHo HafnpexeHne- HeHaToeapeHa,

TemnepaTypa Ha OKONHATA Cpefa Ha TecTa B Kpas Ha M3NUTBaHeTo: 22 °C.

V nanureaHe HamMoTKa lNoButlagare Ha rpasuya
TEMAepaTypara
1.2 x 1000043 V MbpaudHa HamoTka A — N 8 75K
(1.2xVn) Bropuina Hamotka a — n 10
Bropuyta HamoTka da ~ dn 10
PesynraT: TIPABUITHO, WsmepeHuTe CTORHOCTI Npy NoBKwaBaHe Ha TeMneparypara He npesuillagar

ONPEAeneHITe rpalnLm 3a nsonauorer knac E, onpeaenen ot npouasogutens. Temnepatypata Ha Kopryca 8

Kpas Ha Tecta e 28 °C,

b)  uM3nuTBATENHO HANPEXEHWE PaBHO HAa 1.9 N0 HOMUHANHOTO HARpPENKEHMe

TPaHChopMAaTOPBT € USNUTEH NPy HanpexXeHne PaBHO Ha 1.9 MsTH MO HOMUHARHGTO MbPBUYHO HalipexeHne
32 8 vaca, YMETO OTUWTaHE 3aN04Ba Crieq NPUNAraHeTo Ha HaNpeXexmne paBHO Ha 1.2 LT M0 HOMWHANHOTO
MbEBUYHO HanpexeHue,

Mo BpEME Ha NOAroTOBKaTa, HAMOTKATA 338 CCTATBYHO HanpexeHue He e NoA ToBap U e nojl TOBap Npu
N3NUTBaHETO C HANPEKEHUE PABHO Ha 1.9 MLTU NO HOMKUHANHOTO ABPBUYHO HanpexeHue |

Temnepatypa Ha okorHaTa cpefia Ha TecTa B Kpas Ha M3nuTBaHeTo: 24°C.

NMPOTOKON N. B26-14-81-08E

V nanuteaHe HamoTKa HosulasaHe Ha rpaHuLa
JTEMOSDATVDATA
1.9 x 100003 V FlepeuyHa Hamotka A— N 26K 85K
(1.9 x Vn) BropuyHa HamoTKa a — n 31K
Bropuyha HamoTka da — dn 31K
PesyaTar: nPABMﬂHO'—‘,_Har’mépeHMTe CTGI?]H_OCTM NpW NosullaBaHe Ha TeMnepaTyparta He npesulasaT

OnpepAeneHnTe rpaHrLIY 3a M3onauuoHeH knac E, onpeaenek ot npoussopuTens. TemnepaTypara Ha kopryca B

Kpas Ha Tecta € 42 °C,

Crp 10 ov 26




MPOTOKON N, B26~14y9

4.5, ManuTBaHe Ha M3APBHAMBOCT HA KbCO ChefuHEeHKe

WanUTBAHETO € HANPaBEeHO, 33 /1a OKAKE, Ye HaMNPEKEHOBUAT TPaHC(OpPMaTop e NPoSKTUPaH 1
KOHGTPYWUPaH 3 M3ABbPXU Bes NoBpe/a, KoraTo My Ce NoAABA HOMUHAINHO HaNpekeHUe, Ha MEexaHdHuTe

Y TOMNUEHNK Bb3ASHCTBMA OT BBHILHO KbCO CheANHEHNE C NPOALIMKNTENHOCT 1s.

3a yenuTe Ha W3NUTBEHETO, TPAHCHOPMATOPET MHEPBOHAYANHO & NP TeMAepaTtypa Mmexay 10°Cu30°®
C.

TecTHT ce M3BLPILBA Ypes 3aXpaHBaHe Ha MbPBUYHATA HAMOTKA U NIpUnarale Ha Kbeo CheanHeHne
MeNy BTOPUSHITE Knemu. EQHO Kbco CheHeHIE ce npunara ¢ NPOARMKUTENHOCT 1. [1o Bpeme Ha
KBGO CheAUHEHWE CPeAHOKBaApaTUYHAaTE (edeKkTHBHATE) CTOMHOCT Ha NPUNOXEHOTO Hanpexere Ha

TpaHCOpMaTOPHUTE Knemu Tpatea Aa BbAe He NO-Manka 0T HOMVHANHOTO HanpexXeHune.

TpaHcthopMaTopBT Ce NpyemMa 3a N3FBPKAEN UNUTBAHETO, ako Crled oxXnaxjaHe A0 Tewneparypa Ha

OKonHaTa cpeha, OTroBaps Ha cnejHuTe M3NCKBaHUA!

8) TO He & BYAMMO NoBpeaeH,

6) HErOBITE rPELLIK He C& PasnUUYaBaT oT Te3u, PerucTpupan NPeamn U3nuTsaHe, ¢ Noee4e oT
NONOBWHETA OT rpaHNMLMTE Ha [PELliKaTa B HErOBUA KMac Ha TOYHOCT,

B) TOW MagbpXa Ha AMenekTPUHHUTE TeCTOsE, NOCOUEH! B CTAHAAPTE, HO C USNUTRATENHO HANpeXeHle
HamaneHo Ha 80% oT ToBAa, KOeTo & cneumcbmpam.

Cip1lor 286
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HManwreatenHa eepura;

TRANSFORMER s
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Shunt g
;&Efﬁﬁi
3anucany crolitocTi:
acyunorpama 11
Hanpexedne (RMS) (kV) 5822
ToK (RMS) (A) 1.855
Tox (Peak) (A) 2.648
MpogwbmxnTenHocT (s) 1.014
It (AAs) 346
YecroTa (Hz) 50
Temneparypa (°C) 24
Bk ocumnorpamara B aHekca.
PesynTtar: MPABWNHO, curinacHo cnegaute npoBepiy.

a) Buayanna npoeepka Ha TpaHcdopmaropa

Pesyntar:  MPABUNHO, TpaHchopmaropLT He e BU3Y&anHo NoBpeAeH, HUTO Ce BKAA BNOLWAaRaHa Ha BbHILRATa
nsonayms.

NPOTOKG N. B26-14-BI-09E Crp12o0728




b) JuenekTpuUHn U3NUTBAHUA NPU 90% OT W3NUTBATENHOTO HanNpekexne
ManuTBaHe Ha U3APLXIMBOCT HA HANPeXeHWe ¢ NPoMUIlNeHa YecToTa Ha Mb-PBUIHATa HAMO

WanWTBaHe Ha M3APBINKBOCT Ha MHAYLIMPAHO Hanpewehne

HuBo Ha W3NUTBETENHOTO Hanpexerne: 25.2 kV
UecToTa Ha M3NUTBATENHOTO KanpemeHue 150 Hz
FpoQBMKUTENHOCT HA UBNWTBAHETO 40s
PeaynTar: MPABUITHO, HAME HUTO paspylMTTenHn paspsiuv, H1TO Rospean B
nzonaunaTa.

VamepBaxe HA YaCTUUHY pa3paav

MamyTBaTenHUTe HATPEXeHUs 3a YacTUIHUTE PaspAAM ce JOCTUraT Npy HamManABaHe Ha HanpeXerueTo
Crien V3NMTBAHETO 33 UBAPEXMBOCT Ha KHAYLMPaHO HanpexeHue (NpeaBapuTento noaasake Ha 45
KV, 40s)

ManuTBaTenHo HanpemeHne t(s) uamepeHo (pC) rpasiiHe (pC)
(kV)
1.2-Um 14.4 &0 13 50
1.2UmN3 8.31 60 1 20

doHos wym:1 pC

Peayntat: MPABWUHO, usmeperute H1Ba Ha YaCTU4HI Pa3PAaM He npeeniliasat rpaHuunTe,
onpegenexn B CTaHaapTa.

fIPOTOKON N. B26-14-Bl-




AL ZH Gk

WanuTBaHe Ha V3APLXNWBOCT HAa HanpeweHue ¢ MPoMHILAeHa 4ecToTa Ha ETCPUYHNTE HAMOTKHN

HWBO Ha W3NUTBATENHOTO HaMpeXeHe: 27kV
YecToTa Ha KaNUTBATeNHOTO HanpeXeHe 50 Hz
MpoBBMIMTENHOCT Ha M3NHUTBAHETO 60s

Peaynrar: NMPABUAHO, Hama HUTO paspylunTTenHin paspsign, HUTO nospeny B M3onaumaTa

C) onpenensHe Ha rpelky cnej U3NWTBRaHeTo

BTORW4YHA a-n

ToBap (VA) % Vn HanpexeHoBa rpeltika (%)| oTmecTRaHe {MUHYTH)
WaMepeHa [+ rpaHudHa; M3MEpEHa | rpadHKdHa

30 120 (npeaw -0.19 +0.1 +2 15
{100%) crieq -0.18 +2
pasanuka +0 +0

100 |npeawu -0.18 +0.1 +2 +h
cneg -0.18 +2
pasnuka +0 +0

80 [npeawm -0.18 +0.1 +2 15
cneg -0.18 +2
pasnuxa +0 +0

75 120 [npegw +0.05 0.1 +0 5
(25%) cney +0.05 ' +0
paanuka +0 +0

100 |npeau +0.05 +0.1 +0 +5
cneg +0.05 +0
pasnuka +0 +0

8C npeau +0.05 0.1 +0 +5
cnep. +0.05 +0
pééhMKa . t0 +0
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BTOpv4Ha da-dn

ToBap (VA) % Vn Hanpeserosa rpeluka (%) |  oTMecTBaHe (MIHYTH)
namepeHa |+ rpaHudHal uamepeHa ik rpaHudHa
50 190 |npepu +1.72 13 +21 +120
{100%) cnep, +1.68 +21
pasnuka -0.04 +0
125 190 |npeawn +2.50 +3 +10 +120
(25%) cneg +2.53 +10
. pasnuxa +0.03 +0
0 100 |mpean +2.74 £3 +0 +120
cneg +2,73 +0
pasniuKa -0.1 +0
5 npean +2.75 3 +1 +120
cneg, +2.74 +0
pasnmka -0.01 +1
2 |npeau +2.75 6 +0 1240
crief +2.75 +1
paznuka +0 +1
PeaynTar MPABUMHO, rpelUkiTe He Ce pasnuyasat oT Tesu, perucTpupadi npean n3nuTBaHeTo, ¢ noBeye or

FIOFIOBUHATA OT rPaHuLMTe Ha IPELLUKaTa B Herosusa Kiac Ha TOYHOCT.

MPOTOKOM N, st-m-at-y cpisorzs. . -




5, PYTUHHU U3MWTBAHUA

5.1, fpoBepKa Ha MapkupOBKaTa Ha KNeMuTe

HPOBepBHO €, Y& MapknpoBKaTa Ha KNneMKTe e npasnnHa.

['naBHuTe 6yKBM obo3HaYaBaT KnemMuTe Ha NBPBUYHHWTE HAMOTKY ¥ Mankure 5yKEM obozHauaBaT CbOTBETHUTE
KAeMu Ha BTOPpUYHUTE HaMOTKA.

BykeuTe A v N oBoaHauaBaT HanbnHo n3onupaHn knemu. C BykeuTe da-dn ce oBo3Havapar KNeMUTE Ha HamMoTKa
32 OCTaTBYHO HanpexeHue,

Mapkuposkara cLoTBETCTRA Ha MAEHTIUUNPAHETO HA efHOMEsHN TpaHcopMaTOpH C eAHa HamoTKa 3a
OCTAaTBYHO HanpeMeaHue,

Knemure ca 0603HaqeHu B CBOTBETCTBUE ChC CTaHAapTa, Che CHegHuTe 6yKBHI

MbPBUYHE: AN
BTOPUYHU: a-n
da-dn
A N

da dn

Knemu cbe CbOTBETHATA rONAMa UM Manka 6ykea B MaPKUPOBKaTa UMAT e4Ha U Cbilja NOMASPHOCT B
ChLUMS MIAT. T

Pesyntar. NPABUNHO.

FAIPOTOKOIN N. B26-14-B1-09E CTp 16 07 26




5.2, VanuTeadHe Ha M34PLXKINIUBOCT Ha HanpeXeHue c npoMHUIENeHa qec;QTa Ha NbPBHYHAa
HAMOTKA - o —

N3nWTRAHETO Ha UBEPBXNIMBOCT Ha HanpeXeHke ¢ NpoMyLLITIEHa YECTOTa Ha NbpandHa HaMoTka €
nposefeHo crnacHo |EC 60060-1.

WanuteaHeTo ce U3BbLPLUBA Ypes NofjasaHe Ha xnemarta Ha TePBUYHATa HAMOTKA AUPEeKTHO Ha
onpefeneHoTo 3a U3NUTBaHeTo HanpexXeHue. Pamkara v eaHa Kkenma Ha BcaKa o7 BTOPUYHUTE HaMOTKA
C3 CBbp3ari 3ae4H0 ¥ KbM 3eMA. HanpexeHieTo ce U3mepsa Ha CTpaHa BUCOKO Hanpexexhe,

UecToTaTa NpY MSNUTEAHETO Ce YBEenuyaBa Hafl HoMVHanHaTa CTORHOCT, 3a Aa e NpejoTspaTh
HacWLLGHe Ha RAPOTO Y NPOALIKATENHOCTTA Ha TecTa e HamarneHa oT 60s B CLOTBETCTBME ChC
cTaHaapTa.

MannTBaTenHo HanpexeHue: 28 kV
“UgsToTa Ha U3NWTBATENHOTO HanpexeHne: 150 Hz

MpOABFKUTENHOCT H3 MBNUTBAHETO! 40 s

Cxema Ha U3nUTEaHEeTO:!

T
C ) | :
R -
{
i
150 Hz Lo
VD
y == |
R Perynartop
VD:  HanpexeHos aenvren

TT: TecTor TpaHcdhopmarop
TO: WManursaH obexT

Peayrirat. NMPABWUITHO, Hama HUTO PapyLLINTTeNHN Paspaay, HITO NoBpean s vaonauusTa.

Cip17 o126
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5.3. VamepBane Ha YacTUYHK pazpsgn

Cxemarta Ha CBbp3BaHe ¥ USNCN3BAHKTE ypeaK ca cermacHo IEC 60270. YeraHoskaTa “aMepBa NoABUNKUTE

ce sapaan q B pC 1 kanubpupaHeTo i e HanpaBeHo B TECTOBATA CXEMa Ha CBLP3BAHE.
TecTbT Ce U3BLPLIBA ChINAcHO NPOLeAYPa Al M3NUTBATENHUTE HANPEXKEHMUS 33 YACTHYHM pa3psau ce
AOCTUTET Npi HaMansBaHe Ha HaNPEXeHUETO Cres K3NUTBAHE Ha USAPBXANBOCT Ha U3ZYLMPaHo

HanpeskeHue {28 kV, 40s, 150Hz).

Cnen npe/isapuTen-o nogasake Ha HaNPeXeHUe Ce 0CTUra ONPEAENEHOTO HaNPEXeHNe 3a N3NUTEAHE
Ha 4aCTUYHVM PaspAAN 1 CbOTBETHUTE HYBA HA YacTUYHU PasPSAN Ce UMEepPBAT B NPOALIKEHUE Ha 30 s.

VIsnuTBATENHOTO HaMpexeHue 1 n3OGPaHo 3a Hall-BUCOKOTO HaMPEKeHUe 3a 0GOPYABAHETO:

Um=12kV
Cxewma Ha UanuTBaHeTO! Kynnupau koHaeH3aTop
Coupling capacitor
Test object __.L.‘
150 Hz o | !
1
T XN
Measurement
usMepBaHe
ManuTearerHo HanpexeHue t{s) Wamepeno (pC) Fpanunuro {pC)
(V)
1.2-Um 14.4 60 18 50
12UmN3 831 60 1.2 20
®oHos wym: 1 pC
Pesynarar: Mpasunyo, V3mepennTe HMBa Ha YaCTAMHY Pa3PsAN He NpeBNLIaBAT rPaHULMTE, NOCOYEHN B

CraHgapTa.
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5.4. MannTBaHe Ha U3APBLXMUBOCT Ha HanpeXeHude ¢ NPOoMKLIIeHa 4ecTOoTa Ha BTOPUYHHTE HAMOTKH

M3nuTEaTeNnHoTe HanpexeHne e yonewlHo nNpunmkeHo MENIY CBbP3aHUTE Ha KbCO KNEeMW HA BCHKa
BTODWHHA HAMOTKA Y 3eMs. Pamkara, gpyrara BTopu4Ha HamoTka W AbpBrYHaTa HaMOTKa C¢a CBbp3anu

386H0 U KbM SEMSA.

HUBO Ha U3NUTBATENHOTO HanpexXeHne: 3 kY
UecToTa Ha W3pMTBATENHOTO HanpexeHue 50 Hz
[poABMKUTEAHOCT Ha U3NKUTBaHETO 60 s

PesynTaT: MPABUIMHO, HAMa HUTO paspylLWTTenHy paspaak, HATO NOBPEN B N20NalkATa.

5
il
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6. OBOBLUEHNE HA PE3YNTATUTE

M3NMTBAHE PE3YITAT

THIOBU M3MUNTBAHWUA

VanuTeake Ha n3gpbxnMBOCT Ha IKbCo ChednHEHHe MPABUANHC
YianurBaHe Ha nosullaBalla ce Temneparypa MPABUAHO
Wanursane ¢ MbiHWeB UMAYNG NPABUNHC
OnpenensHe Ha rpetuku MNPABUMHO

PYTUHHW N3N TBAHWA

lpoBepka Ha MapkMpOBKa Ha KnemuTe MPABUNHO
WanuTeaHe Ha U3npLKRAMBOCT HA HanpexXeHe ¢ NPOMULUNEHa YecToTa Ha fbpehqHa |FIPABUNTHO
HaMOoTKa

Mamepsare Ha YacTUMHY paspaam MPABUITHO
Wsnutearie Ha U3APBXIIMBOCT Ha HaNPeXeHUe ¢ NPOMULLAEHS YecToTa Ha MPABWMAHO

BTOPUMYHUTE HAMOTKH

NPOTOKCN N. B26-14-BI-09E CTp 200726




7.

WanuteaH obekT

TabenKa ¢ HOMKHANHY JaHHK
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ManuTtBaHe ¢ MbENHUEB KMAYNC
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VOLTAGE TRANSFORMER.

The characteristics of the test object, according to the manufacturer, are the following:

Manufacturer:

Type:

Serial no.:

Manufacturing year:

Ratio:

Primary terminal markings:
Rated primary voltage, Upn:
Secondary terminal markings:

Rated secondary voltage, Usn:

Rated cutput;
Accuracy class:
Rated voltage factor:
Class of insulation:
Rated insulation level:
Rated frequency {Hz).

See the photographs of the test object and the ratings plate in the annex.

2. TESTS PLACE

Tests have been performed at the installations of TECNALIA in Burtzefia,

REFORT N. B26-14-BI1-09E

1. IDENTIFICATION OF THE TEST OBJECT

ESITAS
VTB 10-K
53507
2014
10000A3/110/43 - 110/3 V
AN
10000/43V
a-n

1103 V

30 VA

0.2

1.9 Un/8h

E

12/28/75 kV
50

da-dn
110/3V
50 VA
6P
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3. TESTS PERFORMED. STANDARD

Type tests and routine tests. Tests have been carried out according to:

- |EC 61869-3:2011 "Instrument transformers. Part 3: Additional requirements for inductive voltage

transforme;rs".
Normative references:
- IEC 80060-1:2010, "High-voltage test fechnigues - Part 1: General definitions and test requirements”,

- IEC 61889-1:2010, “Instrument transformers. Part 1. General requirements »
- |EC 80270: 2000, "High-voltage test technigues. Partial discharge measurements".

The calcutation of the uncertainties of the measurements is available,

REPORT N. B2§-14-BI-09E PAGE 4126




m\\‘—______‘",,
s TYPeTESTS —

4,1. Determination of voltage error and phase displacement for measuring voltage transformers

The voltage error and phase displacement at rated frequency shall not exceed the values given in the
standard at any voltage between 80% and 120% of rated voltage and with burdens between 25% and 100%
of rated burden at a power factor of 0.8 lagging. ‘

Test scheme:

aY]
Test chject :fu‘: :{"t“""’: ctandard
L—r—-——' - | transformer
/Vg . :__ U
Burden '
i [ Measuring system ]
Secondary Burden (VA} % Vn Voltage error (%) Phase (min}
{measurimg) Measured +Limit | Measured | & Limit
120 -0.18 10,2 +2 +10
% 100 -0.18 0,2 +2 +10
. {100%) :
a-n 80 -0.18 10,2 +2 10
(Class 0.2) 120 +0.05 0.2 0 £10
5 :
! : 100 |- +0.05 - 0,2 - 40 +10
(25%)
80 +0.05 02 . +0 +i0

Resuitt CORRECT, the voltage error and phase dispiacement do not exceed the limits established in the

standard.

REPORT N. B26-14-BI-09 | PAGE 5726
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4.2. Determination of voltage errar and phase displacement for protective voltage transformers

The test shéll be made at 2%, 5% and 100% of rated voltage and at the rated voltage multiplied by the rated
voltage factor and with values of ouiput in accordance with Table 305.

Aresidual voltage winding is unloaded during the tests with voliages up to 100% of rated voltage and loaded
with rated burden during the test with a voltage equal to rated voltage muttiplied by the rated voltage factor.

Secondary Burden (VA) % Vn Voltage error (%) Phase (min)
{measurimy) Measured + Limit Measured | & Limit
50 180 +1.72 16 +21 240
12.5 190 - +2.50 +6 +10 240
da —dn 0 100 4274 6 +0 240
(Class 6F)

0 5 +2.75 =6 +0 240
0 2 +2.75 +12 +0 1480

Result: CORRECT, the voltage error and phase displacement do not exceed the limits established in the

standard.
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4.3. Lightning impulse test on primary winding

The impulse test is perfo;medlin accordance with IEC 60060-1.

The test voltage is applied between the primary winding and earth. One terminal of the secondary winding
and the frame are earthed during the test.

The impulse test consists of voltage appiication at reference and rated voltage levels. The reference impulse
voltage has been between 50 % and 75 % of the rated impuise withstand voltage. The peak value and the
waveshape of the impulse are recorded. Evidence of insulation failure due to the test may be given by
variation in the waveshape at both reference and rated withstand voltages.

For faillre detection the record of current to earth has been performed in addition to the voltage record. For
that, earth connection has been made through a suitabie current shunt.

The test voltage has the appropriate value, depending of the highest voltage for squipment and the specified

insulation level.

The test is performed with both positive and negative polarities. Fifteen consecutive impulses of each
polarity, not corrected for atmospheric conditions, are applied,

Value of test voltage: 75 kV

Ambient alf conditions during the test:

Temperature: 21.1°C
Pressure: 100.8 kPa
Relative humidity: 46%

76




Test scheme:

CR:

NVG:

TO:

VD

RS:

{7+
[ 1
t 1
| 1
) t
i t
F 3
! |
- :
hR S T i
[ [ 1
t ! !
1 l ]
1 i 1
i H |
3 I 1
I 1 {
1 1 1
i 1 i
: ] —_——le -
_______________ 1 -
I 1 H
1! 1 '
[ i i
N ] 1
Pl ! 1
[ ! t
31 ! ¥
[ 1 |
[ 1 1
|: Lot
1 ]
1 ¥
[ ] TO
A r- VG |
__________ L I PN |

Charging rectifier

Impulse voltage generator
Test object

impuise voltage divider
Recording system

Result: CORRECT. For each polarity:

REPORT N. B26/¥4-BI1-09E

no disruptive discharge occurs in the non-geif-restoring internal insulation;
no flashovers occur along the non-self-restoring external insulation;
no flashovers occur across the seif-restoring external insulation;

no other evidence of insulation failure is detected (é.g. variations in the waveshape of the recorded

quantities). _

.
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4.4. Temperature rise test

The test is made to prove that the temperature rise of the voltage transformer at the specified voltage, at
rated frequency and at rated burden, at any power factor between 0.8 lagging and unity, does not exceed the -
appropriate values of the standard.

For the purpose of this test, transformer is considered to have attained a steady-state temperature when the
rate of temperature rise does not exceed 1 K per hour.

The transformer is mounted as in setvice.

The following temperature-rise test sequence is performed:

a) First temperature rise-test is carried out at 1.2 times the rated primary voltage (10000M/3).

b) Later, as the transformer has a vottagé factor of 1.9 for 8h, the transformer is tested at 1.9 times the rated
voltage during 8 hours after applying 1.2 times the rated voltage during a period long enough to reach stable
thermal conditions,

As the transformer has a residual winding during the preconditioning test with 1.2 the rated primary voltage,
the residual voltage winding is unloaded. During the test at 1.9 times the rated primary voltage for 8 h the
residual voltage winding shall be loaded with the burden corresponding to the rated thermal limiting output

while the other windings are loaded with the rated burden.

The temperature rise of the windings is measured by the increase in resistance method. The temperature
rise of parts other than windings is measured by thermocouples.

It is not possible to measure the temperature rise on the external surface of the core and other metallic parts
where in contact with, or adjacent to. The temperature rise at the housing is measured.

REFORT N. B26-14-BI-#9E




a) 1.2 times the rated primary voltage

The transformer s tested at 1.2 times the rated voltage with secondary a-n loaded with its rated burden (30
VA) and residual voltage winding unfoaded.,

Test-site ambient temperature at the end of the test: 22 °C.,

V test Winding ‘Temperature-rise Limit
Primary winding A - N 8
1.2 x 10000/43 V —
Secondary windinga ~ n 10 75 K
(1.2 x \/n}
‘ Secondary winding da — dn 10
Resuit: CORRECT, the measured temperature-rise values do not exceed specified limits for

insulation class E stated by manufacturer.
The temperature at the housing in the end of the test is 28 °C.

b) Testvoltage equal to 1.9 rated voltage

The transformer is tested at 1.9 times the rated primary voltage for 8 hours counted after applying 1.2 times

the rated voltage.

During the preconditioning the residual voltage winding is unloaded ad loaded during the test at 1.9 times the

rated primary voltage.

Test-site ambient temperature at the end of the test; 25°C.

V test . Winding |- Temperature-rise  Limit
Primary winding A-N 26K
1.9 x 100003 V - :
Secondary winding a - n 31K 85 K
(1.8 x Vn)
Secondary winding da - dn 3K
Resuit; CORRECT, the measured temperature-rise values do not exceed specified limits for

Insutation class E state'd by manufacturer.
The temperature at the housing in the end of the test is 42 °C.

REPORT N. B26-14-BI-0%E PAGE 10726




4.5. Short-circuit withstand capability test

The test is made to prove that voltage transformer is designed and constructed to withstand without
damage, when energized at rated voltage, the mechanical and thermal effects of an external short-circuit for

the duration of 1 &,
For the test, the transformer shall initially be at a temperature between 10 °C énd 30°C.

The test is carried out by energizing the primary winding and applying the short circuit between the
secondary terminals, One short circuit is applied for the duration of 1 s. During the short circuit, the r.m.s.
value of the applied voltage at the transformer terminals shali be not less than the rated voltage.

The transformer is deemed to have passed the test if, after cooling to ambient temperature, it satisfies the

following requirements:

a) itis not visibly damaged,

b) its errors do not differ from those recorded before the test by more than half the limits of error in its
accuracy class;

c) itwithstands the dielectric tests specified in the standard, but with the test voltage reduced to 80 % of

those given.

REPORT N, B26-14-Bl- PAGE 11/25




Test circuit:

Hv i P
el s ot
—
Shunt '
ﬁiﬂ:
Recorded values:
Oscillogram 11
Voltage (RMS) (kV) 5.922
Current {(RMS;) (A) 1.855
Current (Peak) (A) 2.648
Duration (s) 1.014
’t (AAS) 3.46
Frequency {Hz) 50
Temperature (°C) 24
See oscillogram in the annex.
Result: CORRECT, according to the following verifications.
a) Visual check of the transformer
Result: CORRECT, the transformer is not visibly damaged, nor shows. deterioration in external

insulation,

REPORT N. B26-14-B{-0




b) Dielectric tests at 90% of the test voltages

Power-frequency withstand test on primary winding

Induced voltage withstand test

Test voitage level: 25.2 kV

Test voltage frequency: 150 Hz

Test duration: 40s

Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.

Partial discharge measurement

The partial discharge test voltages are reached while decreasing the voltage after the induced voltage
withstand test (prestressing 25.2 KV, 40s)

Voltage test (kV) t(s) Measured (pC) Limit {pC)
1.2-Um 14.4 60 13 50
1.2-Umi3 8.31 60 1 20
Background noise:1 pC
Result; CORRECT, the measured partial discharge levels do not exceed the fimits specified in the

standard.

REFPORT N. 326-17
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Power-frequency withstand test on secondary windings

Test voltage level:
Test voltage frequency:
Test duration:

2,7 kV

Resuit; CORRECT, there are neither disruptive discharges nor damage in the insulation,

¢) Determination of errors after the test

Secon&ary a-n

Burden (VA) % Vn Voltage error (%} Displacement (minutes)
Measured & Limit Measured + Limit

hefore -0.19 +2
120 | after -0.19 +0.1 +2 5

difference +0 +0

before -0.18 +2

30
100 | after -0.18 +0.1 +2 5
{100%)

difference +0 +0

before -0.18 +2
80 | after, -0.18 +0.1 +2 15

difference +0 A +0

before +0.05 +0
120 | after +0.05 +0.1 +0 +5

difference +0 +0

before +0.05 +0

7.5
100 | after +0.05 +0.1 +0 +5
(25%)

difference +0 +0

before +0.05 +0
80 | after +0.05 0.1 +0 5

.‘Id_if_fgrence +0 +0
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Secondary da-dn

e
__—-/

Burden (VA) % Vn Voitage error (%) Displacement (minutes)
Measured + Limit Measurad % Limit
before +1.72 +21
50
(100%) 190 after +1.68 3 +21 120
difference -0.04 +0
12.5 before +2 50 +10
(25%) 100 | after +2.53 £3 +10 £120
difference +0.03 +0
before +ﬁ,74 +0.
100 | after +2.73 +3 +0 £120
difference -0.01 +0
hefore +2.75 +1
0 5 after +2.74 3 +0 +120
difference -0.01 +1
before +2.75 +0
2 | after +2.75 6 +1 240
difference +0 +1
Resuit: CORRECT, the efrors do not differ from those recorded before the test by more than haif

the limits of error In its accuracy class.

REPORT N. B2§-14-BLA9E
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§8. ROUTINE TESTS

5.1. Verification of terminal markings

It has been verified that terminal marking is correct.

The capital letters denote the primary-winding terminals and the lower-case letters denote the corresponding

secondary-winding terminals.
The letters A and N denote fully insulated terminals. da- dn letters denote residual voltage winding.

The marking corresponds with the identification of single phase transformers with one residual voltage

winding.

Terminals are identified according to standard, with the following letters:

Primary: A-N
Secondaries: a-n da-dn
A N

da dn

Terminals having corresponding capital and lower-case markings have the same polarity at the same

instant.

Resuit: CORRECT. . -

REPORT N. B26-14-BI-09F, PAGE 16/ 26



5.2. Powerfrequency withstand test on primary winding

Power-frequency withstand test is performed according to IEC B0060-1.

The test is carried out exciting the terminal of the primary winding directly at the specified test voltage. The
frame and one terminal of each of the secondary windings are connected together and to earth. The test

voltage is measured at the high voltage side.

The frequency of the test is increased above the rated value to prevent saturation of the core and the

duration of the iest is reduced from 60 s according to the standard.

Test voltage level: 28 kV
Test voitage frequency: 150 Hz
Test duration: 40 s

Test scheme:

TT
( ) -
R ——
—
150 Hz
VD
y L=
R: Regulator
VD: Voltage divider
TT. Test transformer
TO: Test object
Result: GORRECT, there are neither disruptive discharges nor damage in the insulation. \
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5.3. Partial discharge measurement

The test circuit and the instrumentation used are in accordance with IEC 60270. The insfrument measures

the apparent charge ¢ éxpressed in pC and its calibration is performed in the test circuit,

The test is performed according to procedure A: the partial discharge test voltages are reached while

- decreasing the voltage after the induced voltage withstand test (28 KV, 40s, 150Hz).

After prestressing, the specified partial discharge test voltage is reached and the corresponding partial

discharge levels are measured in a fime within 30 s.

Test voltage has been selected for the highest voltage of equipment;

Um =12 kV

Test scheme:

Coupling capacitor

Test object

ot

150 Hz :
L'l ;:"""—‘*l ] KXXXI@
= Measurement
Voltage test (kv t(s) Measured (pC) Limit (pC)
1.2:Um 14.4 80 18 50
1.2-Um3 8.31 80 1,2 : 20
Background noise: 1,2 pC

Result; CORRECT, the measured partial discharge levels do not exceed the limits specified in

standard.

REFORT M. B26-14-
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5.4. Power-frequency withstand test on secondary windings

The test voltage is applied successively between the short-circuited terminais of each of the secondary
windings and earth. The frame, the other secondary winding and the primary winding are connected’

togethet and to earth,

Test voltage level: 3kV

Test voltage frequency: 50 Hz

Test duration: 60 s

Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.

‘ REPORT N. B26-14-BI-0 Z . PAGE 19/26




6. SUMMARY OF RESULTS

TEST RESULT
TYPE TESTS _
Short-circuit withstand capability test CORRECT
Temperature-rise test CORRECT
Lightning impulse test CORRECT
Determination of errors CORRECT
ROUTINE TESTS
Verification of terminal markings CORRECT
Power-frequency withstand test on primary winding CORRECT
Partial discharge measurement CORRECT
Power-frequency withstand test on secondary winding CORRECT
REPORT N. B26-14-B1.00E PAGE 20 /26




7. ANNEX

Ratings plate
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Test fayout. Short circuit test.
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WHCTPYKIMS 3A TPAHCIIOPT,CBXPAHEHUE,MODTAK
U EKCIUVIOATAIMS HA
HATIPEXKEHOBH TPAHCOOPMATOPH 3A 3AKPUT MOHTAK

CrxpaHeHne:

« Tull 3a 3aKpUT MOHTaX, TPIOBA Ia CE CHXPaHsBA B 3aTBOPECHHE IIOMCIHEHN,
o Cpxpaussaiite HPH TEMIICPATyPHE HEBA, OTOEIA3aHA HA STHKETA Ha NEPBEHATA ONAKOBKA.

TpancnoopT:

e Tp&chopTﬂa OIIAKOBKA CHIVIACHO MEXIVHAPCHHHETS CTalIapTH 1 IIPAaKTHKH;
« 3a mocieRamn TPaHCIOPT HE M3BAXIRNTE OT OpHTHHAIHATA OilaKOBKA MM obezonacere
BHEMATCHHO,
¢ (Cnenpaiite HHCTPYKITHETE 3a TOBAPCHE BEPXY E€THKETHTC Ha IHPBEHHTS KacH.

Tosapede:

¢ Texxn 06eKTH- H3IIOM3BANTE TPAHCIIAICTHH KOMHIKH MM MOTOKap 38 TOBAPEHE,
« He nocrassitte BBPXY TO-KPEXKH 00EKTH;
« He nocTassiiTe mopede OT ABA CAHIBKA €AHH BBPXY JApPYT;
o CienpatiTe HECTPYKLMHATE 33 TOBApEHE BEPXY €THKETHTC Ha JBPBECHHTE KACH \

Hucranmpane:

s+ Creasailte HECTpYKHUHTS Ha Lsitas, gocrapenn ¢ Bamms TpamchopMarop;
» Mucramarmmsta TpabBa la ce H3BLPIIA CaMo 0T 00yYeH IIepcoHal,
¢ Bunaru 3aseMsaBaiiTe CTOMaHEHATa OCHOBHA IU101a;
»  Bumary 3azemaBaiiTe Kpad Ha BTOPHIHHUTE KIIEMH,
e Huxora e CBLP3BaiiTe BTOPHYHUTE HAMOTKH HA KBCO.

Hogapoikka:
o JKE{BOTET Ha MPOAYKTa C& YOBIDKABa, aKo Ce H3II0JI3BA IPH HOPMaliH| yCIOBHA Ha CHCTEMATa te3

TIpobIeMH;
o TloumcTsaiite BCSKA FOIHHA, AKO CHIIECTBYBA HATPYIBAHE Ha IPaX BEPXY H30MPAHATE YaCTH HA
tpascdopmaropa. (He 3abpapsiite fa H3KIOUHTE 3aXPAHBAHETO IPSTH MOYHCTBAHE).
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INSTRUCTIONS FOR TRANSPORT, STORAGE, INSTALLATION
AND EXPLOITATION FOR
VOLTAGE TRANSFORMERS INDOOR

Storage:

e Indoor type, should be stored in closed area
o Keep in the temperature level mentioned on the wooden case labels

Transport:

s Export packaging according to international standards and practices
¢ For following shipments, please do not remove from the wooden box, or secure carefully
¢ Please follow the handling instructions on the wooden case labels

Handling:

e Heavy object, please use transpalet or forklift to carry
e Do not place over weaker items
¢ Do not place more than 2 boxes on top of one another
o Please follow the handling instructions on the wooden case labels

e Follow the Esitas Instructions sheet delivered with your VT
e Installation should be made by skilled pesonell
e Always ground the steel base plate
e Always ground one end of the secondary terminals
e Never short circuit the secondary terminals

Maintenance;
e Longer product life if used under normal system conditions without problems

e Please clean if exists the dust accumulating on the insulated parts of the CT in every 1 year
e (Please do not forget to cut the system energy before cleaning)
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BBJIATAPCKH MHCTHUTVT HO ”_
METPOJOTHA '

[:tO HESUAC A
“Koutparewt 357 EQOOM, !
6000 - rp. Crapa 3aropa,

v, Mugycrpuanua”, MK 177

OTHOCHO: Opobpspane Ha v 2 VTB 10/20/30 Ha HanpeXeHOBK W3MEpBaTeAHM
TpaHchopMaTopy, (1o 3asanedne, 8x, N§ AY-OTCH-34/10.05.2013 r. )

VYBAXAEMW FOoCiofia,

YeepoMasaMe BU, ve & pervcTipa Ha OACBPERVITE 33 W3NOA3BAHE TMIIOBE CPEACTBa 3a
vaMepeare nof K¢ 5009 ca BIUCaHN HANPEIKEHOBY MIMEPBATENHE THAHCHOPMATOpH THIY
2 VTB 10/20/30, C MeTpONor1uHI XapakTepUCTUIKK ChrnacHo YaocToreperme N¢ 13.06,5009.

®upMa — npoussoauTen: ESITAS Elektrik Sanayi ve Ticaret A.5., Typuusa

CpoKbT Ha BanupHoOCT Ha oaoBpAaBaHe Ha THNA ! 03.06.2023 .

WU3meppaTenHwTe ?pchcpopmaTopm, NOANEXAT Ha 384b/KMTEIHa FbLPROHAYasHa
npoBepKa.

MpOVSBOAUTENAT/BHOCUTENAT Ha CPEJCTBOTC 3@ w3MepeaHe o7 oAcbpeH Tun ce
33pb/DKaBa a noCTapM  3Hak 33 oAoBpeH TMR B CbOTBETCTEWE C 4f. 35 or 3akoHa =a
vsmepsaHusTa (B, Gp, 46 ot 2002 r.). \

\\

Ha ocHoBaHue un.36a an.3 ot 30I1

1040 Codhus, Tenedon/daxc: _8.7'3_ 52 98 ,
byn."g-p. 7. M. Qumutpos" NQ 526 L
E-mail: GD_MiU@bim.government.bg







fTpMAOKEHNE KM yocToBEeHe 3a opoGped i N2 13.06.5009

Hapaneno Ha npoussopmren: ESITAS Elekirtk Sanayl ve Ticaret A.S., Typuua

OTHOCHO: HanpeXeHOBlW “IMepBaTenHW TpaHchopMaTopy THN 2 VTB 10/20/30

1. Onycanne Ha Tuna: ‘“‘%”“‘ =

o

HanpexenoBuTe vamepeaTenHu TpadcdiopMatepu tvn 2 VTB 10/20/30 ca npeaHazHabenu
38 U3MEPBAHE M penedHa 3alUMTa B KOMITAEKTHW pasnpefefiUTenHy YCTPOWCTBA 33 CPeAHO
HanpexeHue, MakcManHoTo pabaTHo Hanpexerne e or 3,6 kV 110 36 kV.

Hanpexesosute TpaHcdopmaTopy TMR 2VTB10/20/30 ca ABYnoniocHW - cBbp3Bare dasa-
$aza 1 ca 3aneTM ¢ enokCcuaHa cMosa. KOHCTPYKLUUNTE NPefcrag/isiBa MarHMTONPOBOA C BHMCOKa
MACHWUTHA  MPOHUUAEMOCT ¥ Mallki  MarHuTeW  3arybu, BepXy KOWFTo €a MOHTWpaHu
TRAHCHOPMATOPHUTE HAMOTKK — [TEPBKYHATA W BTOPHUHUTE. MarHWTONPOBOALT U HaMOTKWTE ca
3afeTM C enoxkcKiHa CMONa C© MHOMO BUCOKO KauyecTBo, KOATO rapaHtupa  Heobxoawmara
AWENSKTPUYHE AKOCT ¥ MeXaHwuyHa 3apasuHa. KbM 3aA8ToTO ChC CMONa THAAO & 3aKkpeneHa
CTOMAHEHA MOHTaXHA [7104a W OTARMHA M3O0NMDAHA KAEMHa KYTWA, B KOATO & w3BejeHu
ATOPHUHUTE BEPUIN,

BropuuHuTe kiemu ca cBO3HAUEHU ChC CTaHAADTHU MapKhipoBKY Ha uasogure.

2. TeXHuuecky 1 METPOAOINYHKH XapaKTepUucTUKK!

Tvn Ha TpancdiopMaTopa 2VTB 10/20/30
3,6/10/40; 7,2/20/60; 12/28/75;

Huso Ha nsonauus, kv 17,5/38/95; 24/50/125; 36/70/170
HoMKHaRHO BTOPUYKO HanpaxeHhe, V 100; 110; 120; 220 4 230
HommHanHa YectoTa, Hz ‘ 50 - 60

Knac Ha TO4HOCT

- HAMOTKY 3a U3MepBaHe 0,2; 0,5; 1

- HAMOTKI 22 3aliMTa 3P u 6P

ue anpexexus / spe a
KoedpuwmenT Ha Harp / Bpeme 1,2 / npogsixuTesHo
npunarare g

‘ MOLHOCT Ha BTOPHUUHKUTE HaMOTKKU, VA 15 - 25¢ \\

3. Turnoso ossavenue: tMn 2 VTR 10, 2 VTB 20, 2 VTB 30

4. OnucaH{e Ha MecTara, npeasazHaYeHn 3a nocragsiHe HAa  3Haln oT
HETPONOrHyeH KOHTROM:

o 3HAKLT 33 0A06pEH THR C& HaHacs 40 TabenKaTa C TeXHMHeCK AaHHU.

e 3HAKLT 33 MbPBOHAYANHA NpoBepKa {Mapka 23 3aiensaHe) ce NOoCTaBs [0 3HaKa 3a
oa06Gped TUM.

i}tua Zot2







PENYBIHKA EEBILAPUA
BBEACapCEyl MECTUTYT G MeTDONODHMA

REPUBLIC OF BULGARIA
Bulgarian Institute of Metrology

VOAOCTOBEPEHWE
3A OLOBPEH THIT CPELCTBO 3A U3MEPBAHE

Measuring Instrument Type-approval Certificate

NS 13.06.5009

Azpagero va npomussoanTen: ESITAS Elektrik Sanayl ve Ticaret A.S., Typuus
issyed to manufacturer:

Ha ocnosaHKe Ha! un. 32, an. 1 orT 3akoHa 3a uzMeppabuata (OB, 6p. 46 oy
In Accordance with: 2002 r., uam. G6p. 88 o1 05 r., u3M. 1 gon. 6p. 95 o1 2005 1)
)THOCHO: HaNPEeXEeHOBK MaMepBaTalHn ThaHchopMaTopy

!n Respect of: Mn 2 VIB 10/20/30

SHak 3a opoBpeH Ty
Type Approval Mark:

TeXHMUECKU W MEeTPONOTrKYHK

RAPAKTEPMCTIFHM
Vechnical and metrological FIPUAONKEHWE, HEPA3ARIIHA HacT OT HacTosLloTO
characteristics: yaocToBepeHue 3a 0A0BpeH THl CPe/CTBO 38 NSMepBaHe

{IPOK HA BANMAHOCT!
valid untif: 03.06,2023 1,

invcea ce B perucrbpa Ha
cpoBpeHnTe 23 KanonagaHe
THNeBe CPeacTsa 3a

siaMmepraHe nog N2:

eference N¥: 5009

[haTa Ha M3RaBaHe Ha
YHOCTOBEPESHMETO 38
epobpen Tan: W= e crans
Date! 03.06.2013 r.

"|Ha ocHoBaHue un.36a an.3 o1 | =——_.
s 30N T
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[Mpeeod o aHemuicKy e3uK

MPOTOKON OT U3NMUTBAHE
N° B26-14-BI-11E

THUNOBK U PYTUHHU U3NUTBAHKA

=-_\%!A3ﬂMTBAH OBEKT HanpexeHos TpaHcopmatop

.)TVEI‘! 2VTB 10
NPOU3BOOUTEN ESITAS INSTRUMENT TRANSFORMERS
KINMUEHT ESITAS INSTRUMENT TRANSFORMERS

Hilal Mah. Pagakdy Cad. No:31.34791 Sancaktepe/lstanbul. Turkey

CTAHOAPT IEC 61869-3:2011
[ATA HA MPYEMAHE Ionm 11,2014
OATA HA U3MUTBAHE tOnm 14 20, 2014
LOATA HA U3IABAHE 10nmn 23 , 2014

PoropoguTen Ha U3NKWTBAHE PoroBogUTEN Ha naﬁopaTopm 33 eneKTpu4ecKo

Ha ocHoBaHue un.36a an.3 ot 30I1

* HacTOSIUMAT AOKNAA GE OTHAGH CaMC U UBKITIOHUTEINH) 3& TecTaaHMA obpa3sy ¥ Kbk MOMEHTa W YCOBHSTA, APK KOUTO Ca GitNit HANPaBEHI U3MEPBARUATA. ;_ E
* YaCTUHHO BLANPOVIBENZHE Ha BACTOAU|MA AOKYMEHT € karerophuio 3abparero Gea NVCMERO paspetlenue Ha TECNALIA Research & Tnnovation , ol

NPOTOKON N. B26-14-BI-111E Cipior2s




Cbabpxanue

1. WIEHTUSNLIMPAHE HA M3MITBAH OBPASELL ..o e 3
2. MACTO HAMBIUTBAHE ....oocoooooooeoeeceec oo 3
3. VIBBBPWEHM USMATBAHUA, CTAHIAPT ....covvrovoieereooeeooeeeeoossoeoeeoee oo 4
4. TUNOBU MBIATBAHUIA ...o.ovvvvvoooocctieeeeeeees et 5
4.1. OnpefienaHe Ha HanpexeHoBa rpetlKa 1 (Pa3oBO OTMECTBAHE Ha HaNPeXeHOoBH namvepearenHu
TPAHCDOPMATOPU. ... ocoet vttt oooeoooo 5
4.2. MbIIHASE UMMYNC HA MBPBIMHA HAMOTKE ..c.vvvvvrvvrnrnmrereeeeose oo oo 6
4.3. MisnuTeaHe Ha nosuwasaila ce TEMACPATYPE ..ottt et e 8
4.4. UsnnTBaHE Ha U3APEKIMBOCT HA KBCO CRANHEHNE .......oooveovveeoresroeoooooooeooooooo 9
5. PYTUHHUMBITBAHUIA ... 14
5.1. NpoBePKa Ha MAPKUPOBKA HE KIEMUTE ......vcvv..eoeeveeoevereeeesoeeoooooeoeooooooooooo 14
5.2. VisnuTBaHe Ha U3APBXIIUBOCT Ha HanpexeHue ¢ NMPOMWLLHNEHA YecTOoTa Ha MbPBUYHE HaMOTKA ... 15
5.3. VIsMepBaHe Ha YaCTHUHN PASPSN ........o.vvvvevvvvrvreenseeoeeeeeesserr oo oo 17

5.4. VisnnTBane Ha MSAPBLIMBOCT Ha HANPEXeHe ¢ NPOMULLITEH YECTOTA Ha BTOPWYHUTE HAMOTKM ..., 18

6. OBOBLUEHNE HA PEBYIITATUTE ......ceooiineteteeeesesesieiese oo oo 18
L L e | 0 20

NPOTOKOM N, B26-14-BI-11E Ctp2o728




Pa

1. WAEHTUOUKALINA HA USNUTBAH OBEKT

HAMPEXKEHOB TPAHCOOPMATOP.

XapakrepUCcTrATe Ha ofiekTa cropes NPOW3BOAWUTENSA Ca, KaKTo cneasar

Mpovspogures.
Tun:

CepwueH no.:
MpeBoaHO OTHOWEHWE!

MapK1pOBKa Ha MBPBUUHUTE KIEMA:

HoMUHEMHO MbPEUYHO Hanpexekne, Upn:
MapKVpoBKa Ha BTOpUYHUTE Knemu:
HomuHanHo BToprdHO Hanpexeryve, Usn:

HomwHanHa naxopHa MOLLHOCT:
Knac Ha TouHoCT:

HomuHaneH koeduLHeHT no HanpexeHne:

Knac Ha K3onauusTa:
HOMWHEMHO N30NaLMOHHO HUBKO!

HomuHarnka vecroTa {Hz):

ESITAS
2VTB 10

2014/54477
10000/100 V
A-B

10000V

a-b

100V

20 VA
0.2
1.2 Un

E
12/28/75 KV
50

Bk choTorpachnmTe Ha TeCTOBIs ob6padel] i TaBeKUTe C HOMUHANHKTE AaHHW B NPUNOKESHUETO.

2 MACTO HA UBNNTBAHE

WanuTeanusaTa ca nposefieHn B uicranauuure Ha TECNALIA B BypueHs {Burtzefia).

65




3. NPOBEAEHW U3MUTBAHKA. CTAHOAPTY

TMJ’]OBM ¥ PYTUHHW M3NUTBaHKs. TecToReTe Cca M3BBRLWEHN CBITAcHO!

- |EC 61868-3:2011 "Mamepsartenuu TpaHchopmaTopr. HacT 3: JonbAHUTENHN M3UCKBAHMA KM

WHAYKTMBHW U3MepBaTenHK TpaHcdopmaropu™.

HopmaTviBHu npenparku:

- tEC 80060-1:2010, "MeToania 3a ManuTeaHe ¢ BUCOKO HanpexeHue. HacT 1. OBLM onpeaeneHns U usnucksaHus sa

UznUTBaHe .

- IEC 61869-1:2010, “UsmepsaTentu TpaxcgopmaTopu. Yact 1: O6LWM MaucKsaHMaY

- IEC 60270: 2000, "MaToau 3a nanuTeaqe ¢ BUCOKO HanpexeHuve. Mamepsake Ha YacTUYHN paspagn .

Hanuury ca uaamcnenns sa HeonpefeneHocT Ha u3MepBaHnaTa,

APOTOKOA N, Cip4doras




4. THUNOBKU M3NUTBAHUA

4.1.

HanpeXeHOBU TpaHchopMaTopH

OnpeaensiHe Ha HaNpeXeHoBa rPelka U Ha (ha3oBo OTMECTBAHE 3a N3MepBaTerHi

HanpexsHosarta rpelika w cbaaosom OTMECTBaHEe NPy HOMWHanHa 4ecTota He Tpﬂ@Ba Aa

npeByWABaT CTOAHOCTATE, [aleHN B CTaHAapTa npu BCAKO Hanpexexne mexgy 80% wu 120% ot

HOMMHANHOTO HanpexeHue W npu Tosap mexay 25% n 100% oT HOMUHaNHMA TOBaP MpK HANPEXEHOR

¢rakTop 0.8,

Cxema Ha vanuTeaHe:

Test object ;u
|
i

F

iwl
/yg o

i Standard

transformer

Burden
[ Measuring systetn J
BropuusHa Tosap (VA) % Vn HanpeskeHoBa rpetlka thazoaa (min)
(M3amepBana) (%)
Namepena - WamepeHa *
patnuHa [paHu4Ha

_a-b 20(10 120 -0.07 0.2 +8 +10
~ (knac 1) 0%) 100 -0.02 0.2 ¥2 £10
80 -0.00 0.2 +1 +10
375 120 +0.10 +0.2 +5 +10
(25%) 100 +0.18 +0.2 +2 10
80 +0.17 +0.2 +1 10

Peayntat; MPABWIMHO, Hanpexexosara rpeLika u (ha30BOTO OTMECTBaHE HE NpeBULLIaBaT NUMUTUTE

YCTaHOBEHY B CTaHRapTa.

[IPOTOKOM N. B26~14-Bl-1}




4.2.  MbnHMes UMAYIC HA NLPBMYHA HAMOTKA

WanuteaHeTo ¢ uMnync e oCkLUecTBEHO cbrmacHo IEC B0060-1.

HanurearenHoto HanpexeHwe e npuioXeHo MEXOY MbDBUMHATE HAMOTKa W 3emfa. EpHa knema Ha

BTOPUYHaTA HaMOoTKa 1 pamKkaTa ca 3aseMeHu 1o BpeMe Ha MannTBaHeTo.

VIMNyncHIAT TEecT ce CbCTON OT NpunaraHe Ha HanpPeXeHue ¢ peepeHTHOTO U HOMWHANHOTO HUBa Ha
Hanpexenue. PeepeHTHOTO MMMYNCHO Hanpexexne & mexay 50% v 75% oT HOMUHaNHOTO HMMYSICHO
U3aBpXKaHO HanpexeHnue. lNuWkosata cTOAHOCT W thopmaTa Ha BLMHAaTa Ha MMIyrica Ce 3anucear.
Hokazatencrso sa npobus Ha usonalWATa, Jbrkaul ce Ha N3NUTBaHeTo, MoXe Aa Bhhe gaaewo oT
npoMsHa B:B (hOpMaTa Ha BbAHATA, KakTo Ha pedepeHTHOTO, Taka ¥ Ha HOMUHaNHOTO U3 bpXaHo
HanpexeHue,

3a OTKpuBaHe Ha rospega e duno W3BLPLUEHC W 3anucBaHe Ha TOKS KbM 3eMd B AOfBIHEeHNEe KbM
3anuca Ha HanpexeHnaTo. 3a Tasn uen e HanpapeHo 3aseMsBaHe uUpes noaxo/isail] TOKos LUYHT,

ManuTBaTtenHoTo HampexeHWe WMa ChLOTBETHATA CTOMHOCT, B SaBMCMMOCT OT Hall-BUCOKOTO
HarpexxeHve 3a o6opPYABAHETO U OFIPEeNEHOTO HIMBO U3ONALUS.

TecTbT ce M3BLPIWBA U ¢ NONOXUTENEH, W C OTPULATENEH NOMSPUTET. lMpunarat ce neTtHageceT
nocreaoBaTenty UMNYNCH Ha BCSIKa NONSPHOCT, HEKOPUTUPaHW 38 aTMOCHEPHU YCNoBNS, .

CTOMHOCT Ha M3NUTBATENHOTO HaNpeXeHue 75 kV

Ycnosua Ha okonHara cpefa no Bpeme Ha U3NUTBaHeTOo:;

Tewmnepatypa: 23°C
Hanstranse: 102 kPa
OTHOCHTENHE BriaMHOCT: 63%

NPOTOKON 6-14-Bi-11E CtpéoT25
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Cxema Ha W3NUTBaHeTo:
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CR: 3apexaaly ToxouanpasuTen
IVG: [eHepaTop Ha WMMYNCHO HanpexeHue
TO: WanuteaH obekr
VD! Henuten Ha uMnyncHoO HanpeKeHns
RS: 3anukceatia cnetema

Peaynrar: MPABUITHO. 3a Bcaka norspHOCT:

- Bes paapylLMTeneH paapsas BL3HUKHaN B HECAMOBB3CTAHOBABALLATA Ce BbTPeLUHa nsonalus;

- Bes npofbnaaBaHe BbpXY HECAMOBB3CTAHOBABALLATA Ce BLTPeLIHa usonauus,

- Bes npofbhaaBaHe fpes HecamoBbaCTaHOBABALLATA Ce BbTPELIHa N3onalis;

- Hema OTKpUTY APYTH [OKa3aTENCTBa 38 NPOGVB Ha M3oNaLMsiTa (HanpuMep NpoMeH! Bbe (opmaTa Ha BbIiHaTa 3

3anucuTe).

MPOTOKON N, B26-14-B1-11E

ot




4.3. M3nuTBaHe c noBuwaBawa ce TemnepaTypa

TecTsT e HanpaseH, 3a fa JoKaxe, Ye NOBULIABAHETO Ha TEMNEPATYPaTa Ha HanpexeHoBus
TpaHcopMaTop npu 3afafeHo HanpexeHye, NP HOMUHAAHA YBCToTa U HOMUHANEH TOBap, Npy BCEKK
thakTop Ha MOLLHOCTTa Mexgy 0.8 u3ocTaBaHe W PaBeHCTBO, He fIpeBNILABA CbOTBETHUTE CTORHOCTU

AaneHn B Tabn. 5 Ha cTanaapt IEC 618691,

3a LenuTe Ha ToBa WSNUTBAHE, CE CYWTA, Ye TPaHCOPMATOPBLT € B NOCTUFHATO TeMnepaTypHo
PaBHOBECHO CLCTOAHME, KOraTo CKOPOCTTa Ha NoBULIABaHE Ha TemAepaTypara He Hagswwasa 1 K 3a

vac,
TpaHcdopmaTopbT € MOHTUPEH, KaKTe B ekCrnoaTaLus.

lMoBnuieHneTo Ha TemnepaTypuTe Ha HamoTKMTE CE W3MepBa 4pea MeTo[ Ha MoBUWABAHE Ha
CLNPOTUBNEHNETO. [T0BULLIABAHETO Ha TeMNepaTypaTa Ha Apyrv HacTh (OCBEH HAMOTKUTE) ce HaMepsa

4pes TEPMOABONKN.

Toit KaTO rpaHniHa TepMUYHA MOLLHOCT He € CreLnbrUNpana, e NPOBEASHO USNMTBAHE CamMo npn 1.2

NBTU HOMWUHaNHO MLPBUYHO HarNpeXeHue U ¢ TOBap CLOTBETCTBAlL HA TOBapa 33 Kiaca Ha TOUYHOCT.

He e BLaMOMHO da ce uamepBa MNOBWLIABAHETo Ha TeMnepaTypaTta Ha BbHWHATa NOBBPXHOCT Ha
AAPOTO W Ha APYTU METanH| YacTi, KOUTO €3 B KOHTAKT ¢ Hero Mnuv ca B BIU3GCT. MosuilagaHeTo Ha

TemMnepaTypaTa Ha kopnyca ce nsmepsa.

1.2 IETH HOMMHANHOTS MBEPBUYHO HANPSXKEHKe

TpaHCGOPMATOPBT € UMUTaH NPpK 1.2 MHTU N0 HOMUHANHOTO MbPBUYHO HanpexXeH1e W Npu HoMUHaneH
Toeap 15 VA,

TemnepaTypa Ha OKONHaTa cpefa Ha TecTa B Kpas Ha uanutsaHeTo: 25 °C.

V nanutsare HaMoTka MNoeywasare Ha rpaHuua
Temneparypara
1.2 % 20 &V MbpeidHa HamoTka A - B 4K 75K
(1.2 % Vn) BTopuyHa HamoTka a — b 7K
Peayntat: MPABUITHO, NamepeHuTe cTORHOCTH Npu noBuILIABAHE KA TeEMNeparypara He NPeBuLLasaT

onpejeneHuTe rpalngn 3a naonaunoHeH knac E, onpeiencH OT NPOU3BOAWTENS. TEMn@paTypaTa Ha Kopnyca B

Kpas Ha TecTa & 26 °C.

APOTOKO] N, B26-14-BI-11E . .\ 7 CipBor2s



4.4, HManuTBaHe HA N3P BEKAMBOCT HA KHCO CheiIMHEHUE r____/_?

VianiTBaHeTO € HaMnpaBeHo, 3a 4a AOKaXE, Y& HANPEXEHOBUAT TpaHchopmaTop edipoekTupa

KOHCTpy¥paH 4a uagbpki bes noBpeda, kKorato My ce noaasa HOMUHSNHO HaNpeXeHne, Ha MmexaHiihHuTe

1 TONAKHHU BB3ASRCTBIUA OT BBHLUHO KhCO ChEkHeRle ¢ npoaAbMKKTENHOCT 1s.

3a uenwTe Ha N3NUTBAHETO, TPAHCGOPMETOPBT MbPBOHAYAMHO & NPU TemnepaTypa MEXAY 10°Cu30°
C.

TecTsT ce M3BBPLIBA Ypes 3aXpaHBaHe Ha NbpBUYHATA HAMOTKa U NpUraraHe Ha KbCo ChEAMHEHUE
MeXaY BTOPUMHUTE Knemu. EAHO KbCO CbeAMHEHNE CE Nprnara C NPOALKUTENHOCT 1s. Mo BpeMe Ha
KbCO CheanHerNe CpeaAHOKBaApaTUYHaTa (eeKTBHATA) CTOMHOCT Ha NPUNOKEHOTO HanpexeH1e Ka

TpaHCchopPMATOPHUTE Kiiemu TpsiGBa fa GbAe He 10-Marnka 0T HOMYHANHOTC HAnpexeHUe.

TpaHcHOpMaTOPLT Ce NPUemMa 3a N3gbpXKan UNMUTBAHETC, aKo CNel OXNaxAate 0 TeMneparypa Ha

oKonHarta cpefia, oTroBaps Ha cnepgHute W3UCKBAHWA®

a) Tol He e BUAMMO NOBPEASH;

£) HErOBUTE MPELLKY HE CE Pasnuyasar oT Te3U, PEFACTPUPaNN NPEAN UanuTBaHe, C noBeue ot
IONOBMHATA OT FPAHULMTE HA rpellkarta B HeroBusa KNnac Ha TOYHOCT,

B) Toii M3ABPKA HA SNENEKTPUYHITE TECTOBE, MOCOYEHY B CTaHAAPTa, HO C U3NUTBATENHO HanpexeHue

ramaneHo Ha 90% oT ToBa, koeTo e cneundmnpatro.

WsnutsarenHa sepura:

LV \
TRANSFORMER .

; :
§ i
HY {____1_}
Supply ot va{@\'\ N

!
f

i
N
i
o
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3anucaHun CToORHOCTY:

oclulorpama 21
Hanpexerue (RMS) (kV) 10.489
Tok (RMS) (A) 0.852
Tox (Peak) (A) 1.248
MpoarmkuTenHocT (s) 1.011

It (AAs) 7.33.10-"
YecroTa (Hz) 50
Temneparypa (°C) 24

Bwx oclunorpamara B aHekca.

Pesynrar; NMPABUIHO, cbrnacHo criegHnTe nposepki.

a) Busyanua npoeepka Ha TpaHcopmaTopa

Pesyntat: TMPABUMNHO, TPaHCHOPMATOPLT He e BU3YaIHO NOBPEAEH, HATO ce BIXAa BROWABaHa Ha
BLHLWHATA U30Aaums.

b) fuenexkTpuuHy uanuTeakus npu 90% OT M3NUTBATENHOTO HanpexeHne
WianuTBaHe Ha M3APLHTIMBOCT HA HaNpPeXeHUe ¢ npomMulisieda 4ecToTa Ha ['bPBUYHATA HAMOTKA

ManuTeaHe Ha W3APLKMBOCT HA HaMpeXeHne o1 OTAeeH U3TOYHWK

HWBGC Ha W3NUTBATENHOTO HanpexeHue: 45 kv

YecToTa Ha M3NUTBATENHOTO HanpexeHue 50 Hz
MpoowmxuTenIHOCT Ha M3NUTBaHeTO B80s

Ctp 10 o7 25




NanuTeaHe Ha U3ADBHNBOCT Ha MHAYLMPaHO HanpemeHne

HWBO Ha K3NMUTBETENHOTO HanpexeHhe!

UecToTa Ha& M3NUTBATETHOTO HanpemeHue

MpoaLIIUTENHOCT Ha U3NUTBaHETO

Pesyntar. NPABWUNHO, Hsiva HUTC paspyilmTTenHu paspagl, HUTO nospegy 8
M30NaLMaTa.

MamepBaHe Ha YacTUUHK paspaan

25.2 kV
150 Hz

40 s (20s 3a BCRKA KNeMa Ha MbPBUYHAETA HaMoTKa)

M3nnTBaTENHWTE HANPEXEeHWH 38 YacTUYHUTE pa3psan ¢e Jocrirat NPy HamanaBaHe Ha HanpeXeHueTo

crieq 3NUTBAHETO 33 UBAPBXIMBOCT Ha MHAYLMPaHo HanpexeHue (NpeABapuTenHo NoAasaHe Ha 252

kV, 20s 32 BCHKA KNemMa Ha NkPBUYHATE HamMoTKa)

[MsnuTBaTenHo HanpexeHue
(kV)

t{s)

uamepeHo (pC)

rpanuqHo (pC)

1.2-Um 14.4

30

20

®oHos wym:1 pC

Pesyntar. TPABUITHO, nsmepexute H1UBa Ha HacTi4HY Pa3pRAM He npesuilasar rpaHnuuvTe,

onpeaeneHi B CTatdapra.

NPOTOKCN N. B26-14-BI-11E
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NanurBaHe Ha HM3APLAHNUBOCT Ha HaNpeXeHue ¢ MpoOMUIINEHa YecToTa Ha BTODUYHWNTE HAMOTKY

HWBO Ha uanuTBaTeNHoTO HanpeXeHue: 2,7 kv
YecToTa Ha U3NUTBATENHOTC HanpexeHne 50 Hz
MpodbIKKTENHOCT HA UINUTBAHETO 60s

Pesynrar: MPABUNHO, HaAma HUTO paspylumrenHn paspaau, HUTO NoBpeau B UzonauuaTa

APOTOKGII N, B26-14-BI# Crp12 0T 25




C) otfipefiensHe Ha rpeuIKn cheg u3nUTRaHeTo

Toeap (VA) % Vn Hanpexerosa rpewka (%)| OTMecTsaHe {MUHYTI)
yaMepeHa | rpaHudHal wamepeHa |+ rpaHudHa

20 120 |npeaw -0.07 +0.1 +6 +5
(100%) cned -0.07 +5
pasnuka +0 -1

100 |npegn -0.02 +0.1 +2 5
crnen -0.02 +2
pasnuka +0 +0

80 [npegu -0.00 +0.1 +2 5
\ chen -0.00 +2
pasnuka +0 +0

3.75 120 |npeaun +0.10 +0.1 +5 15
(26%) cnen +0.12 +5
pasnuka +0.02 +0

100 |npeak +0.16 0.1 +2 15
cnen +0.17 +2
pasfnuka +0.01 +0

80 |mpean +0.17 0.4 +2 5
crep, +0.19 +1
pasnuka +0.02 -1

ssynrar: IPABWITHO, rpelukiTe He Ce pasnu4aBat oT Tesl, 3aincani npean U3NUTBARETO,

MPOTOKOS N, B26-14-Bl-1 1E/
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5. PYTUHHN U3NMMTBAHKWA

5.1, Npoeepka Ha MapkMpoBKaTa Ha KiteMuUTe
[lpoBepeHo e, Ye MapkupoBKaTa Ha KIemMuTe e npasnnHa,

FnaeHute DyKeu 0603HAYABAT KNEMUTE Ha MBPBUYMHUTE HaMOTKU K MarnkuTe Bykey 0603HaYaBaT ChOTBETHUTE
KNeMW Ha BTOPUYHITTE HaMOTKN,

Bykeute A 1 B 0603HayapaT HambnHO M3oNUpanrn Knemu,

KriemuTe ca 0603HaYeHN B ChOTBETCTBUE CbG CTaHAapTa, CuC cnegHnTe Sykau:

MBPBUYHA; A-B
BTOP#YHMW: a-b
A B

Krnemu cse choTBeTHaTa ronsma AW Manka BykBa B MapkupoBKaTa MMaT eaHa U chlya NOAAPHOCT B
ChLAR MUT.

Pesyntat. FPABUNHO.

MPOTOKO!N N. B26-14-BI-11E Ctpt4o125




5.2.
THaAMOTKA

M3nuTeaHe Ha U3OPBANIUBOCT Ha HANPEKEeHUS C npoMulLInieHa 4yecToTa Ha NPBHUYHA

M3anuTBaHETO Ha MAAPHIAMBOCT Ha HanpexeHve ¢ POMKULLNEHa YecToTa Ha NbpBUYHa HAMOTKa €
rnposeaeHo curnacko {EC 60060-1.

TpchcbopmaTopr & NOANCXKEH Ha CHefHWUTE N3TIHTBaHUA!

a) uanumeane Ha U30PLXITUBOCTI HA HANPEXeHUe oM omoesieH U3MmOoYHUK

VianuTeaHeTo ce W3BbpLLBa Ypesd NOJaRaHe HanpexeHne Ha [BEeTe KemMy Ha bpBUHHaTa HaMOoTKa,
CcBbp3aHy 3aefHo, W 3eMHA. OVPEKTHO Ha oNpeaeneHoTo 3a KINMTBAHETO HanpeXXenune. Pawmxara u geete
Kenm Ha BTOpUYHaTa HaMoTKa ca CBbp3ahkt 3ae4HO0 U KbM 3EMHA.

AanuTBaTenHo HanpexeHue: 28 kV

UecToTa Ha U3MWTBETENHOTO Hanpexexne: 50
Li-

FlpoabmxuTenHoCT Ha M3NNTBAHETO! 60 s

Cxema Ha M3AUTBAHETO:

TT — A
- ) e e
R =
| 3
. B
VD
R: Perynartop

3VD:  HanpexeHos AenmuTen
TT:  TecToB TpaHchopmarop
TO: Hanmurtean obekT

Pesyritat: MPABWIHO, Hava HUTO paspyLUNTenH paspsRau, HATO ROBPREAV B w3onaymara.

NPOTOKOT N, B26-14-Bl-11E Crp 1507 26
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6) usnumeare Ha U3OPBKAUBOCT Ha UHOYULPDEHO HanpexeHue

WanutaaHeTo ce HM3BBPLUIBA Ypes NoJaBaHe Ha BCSKA Kiiema Ha TbpBWYHATA HAMOTKa QUPEKTHO Ha
onpefeneHoTo 38 U3NUTBAHETO HanpeKeHus. PaMKETa, ApyraTta Knema Ha HbpBuYHaTa HamoTKa W efiHa
KetMa Ha BTOpYUYHaTa HaMoTKa ca CBbP3aH 3aeiHO U KbM 3eMa. HEHDE)KEHMGTO Ce niamMepsa Ha

CTpaHa BUCOKO HanpexeHune,

YecroTara NPY U3NUTBAHETO Ce YBeNWYaBa Hafg HoMWHanHaTa CTORHOCT, 33 13 ce npefoTepaTy
HacKhLaHe Ha sgpoTo Y NPOABIDKMTENHOCTTa Ha TecTa @ HamaneHa ot 60s B CLOTBETCTBWNE Che

craHaapra.

WMaauTeatenHo Hanpexetne: 28 kv
UecToTa Ha M3nUTEATENHOTO Hanpexenue: 150 Hz
MpoaEMKUTENHOCT Ha aNUTBAHEeTO: 40 s (20s ca BosAKa Kema Ha MspBUYHATA HamoTka)

Cxema Ha UanuTeaHeTo:

— I A
R ——t—
150 Hz
VD
N [ s |
R: Perynarop

VD HanpexeHor genurer
TT: TectoB TpaHchopMaTop
TO: ManuTtead oBexT

Pesynrar; FPABWAHO,
HRMA HUTO paspyLLUTENHK Pa3psism,
HUTO NOBpEAW B M3oaLMATA

MPOTOKOTT N, B26-14-BI-11E Cvp 16 o1 25




fPOTOKON N. B26-14.-Bi-11E

. 5.3. MamepBaHe HA YacTUYHKM pa3paan

CxemaTta Ha CBbP3BaHe 1 nanonasatute ypeau ca cblacHo IEC 80270. YcTaHoBKaTa U3MepBa noasunuTe

ce sapaau q B pC 1 kanubprpaHeTo i e HanpaseHo B TECTOBATA CXeMa Ha CBbp3BaHe.

TecTbT ce U3BbpliBa ChITACHO NpoLedypa A vianuTBartenHuTe HanpeXxexHus 3a YacTi4H! pazpanu ce
OOCTUraT Np¥ HamanasadHe Ha HanpexXeHWeTo Cnef n3nuTeaHe Ha N34PBANMBOCT Ha n3ayLUklipaHo

HanpexeHne (28 KV, 20s 3a BCsiKa Knema Ha MbpBUYHATA HAMOTKA, 150Hz).

Cnepg npegsapuTenHo nojaBane Ha HanpexeRue ce JoCTUra onpefeneHoTo HanpexeHwe 3a uanuTeaHe

Ha YacTWMHKM paspsdu W ChOTBETHWTE HUBa Ha YacTu4HY paspsagy ce WAMEpRaT B MPOALMKEHKE HA 30s.

VanuTBaTENHOTO HanpexeHne 1k #abpaHo 3a Halt-BUCOKCTO HanpexeHue sa cBopyABaHETO:
Um =12 kV

Cxema Ha W3NuTBaHeTo! Kyrnupaly xoHgexsatop

Test object
150 Hz :' i
i
|

L
( t——n:—:!ﬂ ss( )

Coupling capacitor

= Measurement
namepeaHe,
WanuteaTtenHo t(s) Mamepero (pC) Mpanuyno (pC) .
nanpexeHue (KV)
A B
1.2:Um 30 2 17 20
doHor wym: 1 pC
Pesynrar. Mpaeunto, MsMepennTe HUBa Ha YaCTUYHI PA3pRAN HE NPEBULLIABAT TPaHMLIATe, NOCOYEHU B

craHaapTa.

Crp 17 o725




54. HanutBaHe Ha M3APLINUBOCT HA HaNpeXeHue ¢ NPOMMUMLENEHa YecToTa Ha BTOPHUHKUTE HAMOTKM

Manutearentoto HanpexeHve e YCrellHo NIpuNoXeHo MeXnay CBbP3aHUTE Ha KbCO KRemMu Ha

BTOPUYHATA HAMOTKa W 3eMs1. PamKaTta v KnemMure Ha OBLPBUYHATE HaMOTKA Ca CBbP3aHK 338/lHO U KbM

zems,

HVMBO Ha M3NMTBATENRHOTO HanpexeHue: 3 kV
YecToTa Ha M3NKUTBaTENHOTO HanpekeHne 50 Hz
MpoAbMXUTENHOCT Ha U3NUTRAHETO 60s

CxeMa Ha U3UTBaHeTO:

PesynTar: NPABUINHO, HAMa HUTO paspylLUMTEnHW paspaam, HUTO noBpeAn B MaonaumsaTa.

NPOTOKOM N. B26-14-BI-11E // Crp18or2s




6. OBOBLEHWE HA PE3YATATUTE

W3sbplueHUTe UanuTaHus Ha TpaHcdopmaTop Ges cTukep ca cnefHuTe:

M3NUTBAHE PE3Y/ITAT
TECTOBM U3NHUTBAHWUA
VanuTBaHe Ha W3APBKIMBOCT Ha KbCo cheguHetue | ITPABHAHO
ManwreaHe Ha noBuUlLLIaRaLa ce TemnepaTypa MPABUIHO
MbnHMes MMIYNC Ha NbpBKYHA HamoTka NPABUNHO
QOnpepenane Ha rpetxy MPABUTHO
PYTUHHU N3NUTBAHUA
MpoBepka Ha& MAapPKUPOBKA Ha KnemuTe MNPABUIHO
| MianuteaHe Ha U3APTNUTUBOCT Ha Hanpexerne ¢
<, | NPOMMLLITIEHA HeCTOTa Ha NbpBMYHE HAMOTkKa MPABWIHO
4 HamepBaHe Ha HacT4HK paspsaau MPABUIHO
V3nKTBRAHEe Ha U3APBKMVBOCT Ha HanpeXeHue C
TTPOMMUILITIEHS HYECTOTa HE BTOPUYHHUTE HAMOTKN MPABUIHO
FPOTOKON N. B26-14-BI-11E
Crz
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7. JONMBINHEHUE (AHEKC)

TabBenka ¢ HOMMHANHNW JaHHK

MPOTOKON N. B26-14-BI-11E Crp 2007125




MznuTBaHe ¢ MbLIIHMEB UMNIYNC

Crp2ior2s

B26-14-BI-11E
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Paznonoxenue fipu nanurgale

Paznonoxedue ApW usnurTeade. ManuTeaHe Ha Kbeo ChLeanHeHwe.
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POTC

TecT onpejernsiHe Ha rpeLukuTe

Crp 23 oY
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1. IDENTIFICATION OF THE TEST OBJECT

VOLTAGE TRANSFORMER.

The characteristics of the test object, according to the manufacturer, are the following: '

Manufacturer:

Type:

Serial no.:

Ratio:

Primary terminal markings:
Rated primary voltage, Upn:
Secondary terminal markings:

Rated secondary voltage, Usn:

Rated output:
Accuracy class:
Rated voitage factor:
Class of insulation:
Rated Insulation ievel:
Rated frequency (Hz):

See the photograph of the test object and the ratings plate in the annex.

2. TESTS PLACE

Tests have been performed at the installations of TECNALIA in Burtzefia

/4

REPORT N° B26-14-B1-11E

ESITAS
2VTB 10
2014/54477

100600/100 V

A-B

10000V

a-b

00V

20 VA

0.2

1.2Un

E

1212875 kV
50
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3. TESTS PERFORMED. STANDARD

Type tests and routine tests. Tests have been carried out according to:

- IEC 61869-3:2011 "Instrument transformers. Part 3: Additional requirements for inductive voltage

transformers".
Normative references:
- |EC 60060-1:2010, "High-voltage test techniques - Part 1; General definitions and test requirements”.
- IEC 61869-1:2010, "Instrument transformers. Part 1. General requirements »

- IEG 80270: 2000, "High-voltage test technigues. Partial discharge measurements”.

The calculation of the uncertainties of the measurements is availabie.

REPORT N° B26-14-B- PAGE 428




4. TYPE TESTS

4.1. Determination of voltage error and phase displacement for measuring voltage transformers

The voltage error and phase displacement at rated frequency shall not exceed the values given in the
standard at any voltage between 80% and 120% of rated voltage and with burdens between 25% and 100%

of rated burden at a power factor of 0.8 lagging.

Test scheme:

f@
Test object E"_;J’]I E’t"": Standard
:- - : ! transformer
=1 Sl
Burden
[ Measuring system
Secondary Burden (VA) |~ % Vn |- Veltage eror (%) Phase (mln)
(measurinig) o RS Measured * Limit -} Measured ilelt
120 . -0.07 +0.2 +8 1:10
20
100 -0.02 +0.2 +2 10
(100%)
a-b 80 | -0.00 +0.2 +1 £10
{Class 1) 120 +0.10 +0.2 +5 +10
5
100 +0.16 0.2 +2 +10
(25%) :
80 +0.17 0.2 +1 +10

Result: CORRECT, the voltage error and phase displacement do not exceed the fimits established in the

standard.

/
REPORT N° B26-14-BI-14E
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4.2. Lightning impulse test on primary winding

The impulse test is performed in accordance with IEC §0080-1,

The test voltage is successively applied betwaen each line terminal of the primary winding and earth. The
other terminal of the primary winding, one terminal of the secondary winding and the frame are earthed
during the test.

The impulse test consists of voltage application at reference and rated voltage levels. The reference impulse
voltage has been between 50 % and 75 % of the rated impulse withstand voltage. The peak value and the
waveshape of the impulse are recorded. Evidence of insufation failure due to the test may be given by
variation in the waveshape at both reference and rated withstand voltages.

For fallure detection the record of current to earth has been performed in addition to the voltage record. For
that, earth connection has been made through a suitable current shunt.

The test voltage has the appropriate value, depending of the highest voltage for equipment and the specified

insulation level,

The test is performed with both positive and negative polarities. Fifteen consecutive impulses of each
potarity, not corrected for atmospheric conditions, are appiied. Approximately half the number of impulses (7
or 8) has been applied to each line terminal in turn with the other line terminal connected to earth.

Value of test voltage: 75 kV

Ambient air conditions during the test:

Temperature: 23°C
Pressure: 102 kPa
Relative humidity: 83%

PAGE 6/25




Test scheme:

VD:

RS:

Charging rectifier

Impulse voltage generator
Test object

impulse voltage divider
Recording system

CORRECT. For each polarity:

REPORT N° BZG-M/B/'EE

no disruptive discharge occurs in the non-self-restoring internat insulation;

no flashovers occur along the non-self-restoring external insulation;

no flashovers ocour across the self-restoring external insulation;

no other evidence of insulation fallure is detected (e.g. variations in the waveshape of the recorde 5\

quantities).
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4.3. Temperature rise test

The test is made to prove that the temperature rise of the voltage transformer at the specified voltage, at
rated frequency and at rated burden, at ahy power factor betweén 0.8 lagging and unity, does not exceed the
appropriate value given in table 5 of IEC 61869-1 standard. ‘

For the purpose of this test, transformer is considered to have attained a steady-state temperature when the

rate of temperature rise does not exceed 1 K per hour.
The transformer is mounted as operation conditions.

The temperature rise of the windings is measured by the increase in resistance method. The temperature

rise of parts other than windings is measured by thermocouples.

As a thermal limiting output is not specified for the secondary winding, only one temperature rise {est is
performed at 1.2 times rated primary voltage and with a burden corresponding to the accuracy burden.

It is not possible to measure the temperature rise on the external surface of the core and other metallic parts
where in contact with, or adjacent to. The temperature rise at the housing is measured.

Test at 1.2 Times the rated primary voltage
The transformer is tested at 1.2 times the rated primary voltage and at its rated burden of 20 VA.

Test-site ambient temperature at the end of the test; 28 *C.,

V test Winding Temperature-rise Limit
1.2 x 10 kV Primary winding A-B 4K
75K
(1.2 % Vn) Secondary winding a-b 7K
Resuilt; CORRECT, the measured temperature-rise values do not exceed specified limits for

insulation class E stated by manufacturer.
The temperature of the housing at the end of the test is 26 °C,

REFORT N° B26-14-BI-11E PAGE 8/25




4.4, Short-circuit withstand capability test

The test is made to prove that voltage transformer is designed and constructed to withstand without
damage, when energized at rated voltage, the mechanical and thermal effects of an exiernal shori-circult for

the duration of 1 s.
For the test, the transformer shall initially be at a temperature between 10 °C and 30 °C.

The test is carried out by energizing the primary winding and applying the short circuit between the
secondary terminals. One short circuit is applied for the duration of 1 s. During the short circuit, the r.m.s.
value of the applied voltage at the transformer terminals shall be not less than the rated voltage.

The fransformer is deemed to have passed the test if, after cooling to ambient temperature, it satisfies the

foliowing requirements:

a) it is not visibly damaged;

b) its errors do not differ from those recorded before the test by more than half the limits of error in its
accuracy class;

c) it withstands the dielectric tests specified in the standard, buf with the test voltage reduced to 90 % of

those given.

Test circuit:

A
A

A

REPORT N° B26-14-Bl-11E I PAGE 8/25
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Recorded values:

Oscillogram 21
Voltage (RMS) {kV) 10.489
Current (RMS} (A) 0.852
Current {Peak) (A) 1.246
Duration (s) 1.011
%t (AAs) 7.33.10"
Frequency (Hz) 50
Temperature (°C) 24

See oscillogram in the annex.

Result; CORRECT, according to the following verifications.

a) Visual check of the transformer

Result: CORRECT, the transformer is not visibly damaged, nor shows deterioration in external

insulation.

b) Dielectric tests at 0% of the test voitages

Power-frequency withstand test on primary winding

Separate source withstand voltage test

Test voltage level: 25.2 kV
Test voltage frequency: 50 Hz
Test duration: 60s
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induced voltage withstand test h \L_\J'L/M/w—‘

Test voltage level: 25.2 kV

Test voltage frequency: 150 Hz

Test duration; 40 s (20 s for each terminal of the primary winding)
Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.

Partial discharge measurement

The partial discharge test voltages are reached while decreasing the voltage after the induced voltage
withstand test (prestressing 25.2 kV, 20 s to each line terminal)‘

Voltage test (kV) t(s) Measured (pC) Limit (pC)
A B
1.2:Um 14.4 30 2 18 20

Background noise:1 pC

Result: CORRECT, the measured partial discharge levels do not exceed the limits specified in the

standard.

REPORT N° B26-14-Bi-11E ! PAGE 11/25
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Power-frequency withstand test on secondary winding

Test voltage level: 2.7 kV

Test voltage frequency: 50 Hz

Test duration: 60s -

Resulit: CORRECT, there are neither disruptive discharges nor damage in the insulation.

REPORT N° B26/14-BI-11E PAGE 12728




c) Determination of errors after the test

Burden (VA} % Vn Voltage error (%) Displacement (minutes)
Measured £ Limit Measured + Limit

before -0.07 +6

120. | after -0.07 +0.1 +5 5
difference +0 -1
before -0.02 +2

20 :

(100%) 100 | after -0.02 +0.1 +2 5
difference +0 +0
before -0.00 +2

80 | after -0.00 0.1 +2 +5
difference +0 +0
before +0.10 +5

120 | after +0.12 0.1 +5 t5
difference +0.02 +
before +0.16 +2

5 100 | after +0.17 10.1 +2 15
(25%) difference +0.01 +0
before +0.17 ;2

80 | after +0.18 0.1 +1 5
difference +0.02 -1

Result: CORREGT, the errors do not differ from those recorded before the test by more than h

REPORT N° B26-14-BlI-11E
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5. ROUTINE TESTS

5.1. Verification of terminal markings

It has been verified that terminai marking is correct.

The capital letters denote the primary-winding terminals and the lower-case letters denote the corresponding

secondary-winding terminals.
The letters A and B denote fully insulated terminats.

Terminals are identified accordir;g to standard, with the following letters:

Primary: . A-B
Secondary: a-b
A B

Terminals having corresponding capital and lower-case markings have the same polarity at the same

instant.

Resuit: CORRECT.
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5.2. Powaerfrequency withstand test on primary winding

Power-frequency withstand test is performed according to IEC 60080-1.

The transformer has been submitted to the following tests:

a) Separate source withstand voltage test

The test voltage is applied between the two primary winding terminals connected together and earth. The
frame and the two terminals of the secondary winding are connected together and to earth.

Test voltage level: 28 kV
Test voltage frequency: 50 Hz
Test duration: 60 s
Test scheme:
T TO
( ) T I T remembeeees
R ||} e
— B
VD
[ — R
h L=/ e
R: Reguiator TT: Test transformer
VD: Voltage divider TO:; Test Object
Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.
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b} ‘Induced voltage withstand test

The test is carried out exciting successively each terminal of the primary winding directly at the specified test
voltage. The frame, the other terminal of the primary winding and one terminal of the secondary winding are
connected together and to earth. The test voltage is measured at the high voltage side.

The frequency of the test is increased above the rated value to prevent saturation of the core and the

duration of the test is reduced from 60 s according to the standard.

Test voltage level: 28 kV
Test voltage frequency: 150 Hz
Test duration: 40 s (20 s for each terminal of the primary winding)

Test scheme:

R L
150 Hz r"
VD
l ——
R:  Regulator
VD: Voltage divider
TT: Test transformer
TO: Test object
Resuit: CORRECT, there are neither disruptive discharges nor damage in the insulation.
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5.3. Partial discharge measurement

The test circult and the instrumentation used are in accordance with |[EC 80270. The instrument measures

the apparent charge q expressed in pC and its calibration is performed in the test circuit.

The tést is performed according to procedure A: the partial discharge test voltages are reached while
decreasing the voltage after the induced voltage withstand test (28 kV, 20 s for each terminai of the primary
winding, 150Hz).

After prestressing, the specified partial discharge test voltage is reached and the correspending partial

discharge levels are measured in a time within 30 s.

Test voltage has been selected for the highest voltage of equipment:
Um =12 kV

Test scheme:

Coupling capacitor

Test ohject,

L.
150 Hz ; *, T
: ‘L__ﬁ R
| 1 BRI S
= Measurement
Test voltage (kV) t(s) Measurement {pC) Limit (pC)
| AT B |
72 xUm 30 32 7 20
Background noise: 1 pC
Result: CORRECT, the measured partial discharge levels do not exceed the limits specified in

standard.

//'
e .
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6.4. Power-frequency withstand test on secondary winding

The test voitage is applied between the short-circuited terminals of the secondary winding and earth. The
frame and the terminals of the primary winding are connected together and to earth.

Test voltage level: 3 kV
Test voltage frequency: 50 Hz

Test duration: 60 s

Test scheme:

Result: CORRECT, there are neither disruptive discharges nor damage in the insuiation.
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6. - SUMMARY OF RESULTS

The tests performed on the transformer without the sficker result has follows:

TEST RESULT
TYPE TESTS

Short-circuit withstand capabitity test CORRECT
Temperature-rise test CORRECT
Lightning impuise test CORRECT
Determination of errors CORRECT
ROUTINE TESTS

Verification of terminal markings CORRECT
Power-frequency withstand test on primary winding CORRECT
Partial discharge'measurement CORRECT
Power-frequency withstand test on secondary winding CORRECT

56
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7. ANNEX
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Lightning impulse test
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Determination of errors test
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1. M,U,EHTMQJI_AKALMFI HA U3NUTBAH OBEKT ng-\

HANPEKEHOB TPAHCPOPMATOP.

XapaKrepucTyuruTe Ha obekKTa cnopel NPoWSBoOAUTENSA Ca, KAKTo cnejpal.

Mponssogurern. ESITAS
Twn: VTB 20-K
CepueH no.: 53547
loguHa Ha NPOM3BOACTBO! 2014
MpeBo/HO OTHOLLIEHNE: 20000/3/110/3 - 110/3 V
-, 8PKUPOBKA Ha MbPBUUHUTE A-N
emu:
HoMWHAITHO MbPBUYHO 2000043V
HanpexeHxue, Upn:
MapkupoBKa Ha BTOPWUUYHITE a-n da-dn
Knemu:
HoMWHa1HO BTOPUYHO 1103 V 110/3V
Hanpexerne, Usn:
HomuHanHa u3xoHa MOLLHOCT: 40 VA 50 VA
Knac Ha TOYHOCT! 0.2 6P
HomuHaneH KoehuyueHT no 1.9 Un/8h
HarpexeHue!
Knac Ha vsonaywara: E
HoM¥HaNHO U30NALUOHHO HUBKO: 241501125 kV
HomuHanHa vYectoTa (Hz): 50

Bux cpoTorpachimTe Ha TecTosuA 06paael| 1 TaberkuTe ¢ HOMUHANHITE AaHHN B MPUNOXEHUETO.

2. MACTO HA M3NTKMTBAHE

VianuTBaHWATa ca nposefeHy B uHcTanauwure va TECNALIA B bypuens (Burtzefia).

neo Crp3
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NPOTOKO N. B26-14-B1-08E

3. TIPOBEAEHW MBMUTBAHKA. CTAHOAPTH

Trnosw ¥ pyTiHHY U3NuTsaHus. TecToBeTe ca N3BbPLUIEHW ChINTacHo!

- IEC 61869-3:2011 "MamepBaTentu TpaHchopmaTopu. Yact 3: JoNBNHUTENHY M3NCKBARMS KbM

MHAOYKTMBHY U3MepBaTeniHu TpaHcopMaTopu™.

HopmaTtuBHK npenparku:

- IEC 80080-1:2010, "MeToAuHKa 3a MaNUTBaHE C BUCOKO HanpexeHne. YacT 1: OB onpeaeneHns 1 uarcxsatns

3a nanuTBaHe ",

- [EC 61869-1:2010, "MamepsarenHu TpaHchopmaTtopu. YacT 1: OBLIM H3MCKBaHYS (IEC 61869-1:2007 ¢
npomeHn)»

- IEC 60270: 2000, "MeToay 33 UaNUTBaHe C BUCOKO HaNpekeHue. Vismepsate Ha YacTuiHn paapsam *.

Hanwnyhu ca usdmncneHus 3a HEONPELenHOCT Ha n3MepBaHuaTa.
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4. TUNOBU U3NMNTBAHMA

4.1. OnpefensHe Ha HAMPEXEHOBA FPellka ¥ HA (a30BO OTMECTBAHE 32 M3MepBaTelIHN
HanpeXeHoBN TpaHcopMaTopu

HaripexeHoeara rpetika u hazoBoTo OTMecTBaHe NMPpH HOMUHAHA YecToTa He Tpabea ga npesnwasat
CTOMHOCTWTE, AaleHi B cTaxdAapTa Npu BCAKO HanpexeHwue mexay 80% n 120% oT HOMUHANHOTO

HanpexeHue v npu ToBap Meskay 25% u 100% 0T HOMUHANHUA TOBAP NPH HANPEXEHOB caxrop 0.8.

Cxema Ha W3UTBaHe:

Ty Test object g

b \ i Standard

[ 1

‘——C—J—- ! transformer
I
I

i r
L N

[ Measuring system l

BropuyHa Tosap (VA) % Vn HanpesxeHoBa rpelika tbazosa (min)
{namepeada) (%)
WMamepeHa * ViamepeHa +
MpaHn4Ha [patunuHa
a-n 40 120 -0.11 +0,2 +1 +10
.(knac .0,2) {100%) 100 -0.10 10,2 +1 10
80 510 107 1 10
10 120 +0.16 0,2 +1 +10
(25%) 100 +0.16 10,2 +1 +10
80 +0.17 10,2 +1 £10

PeaynTtar: MPABUNHO, Hanpexxeroeata rpellka v ¢haz0BOTO OTMECTBaNE He npeammaaa% AUMUTATE

yCTaHOBEHU B CTaHAAPTA.

FPOT
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4.2.

TpaHcopmMmaTopy

OI‘I{JQD‘EHHHG Ha HarpexXeHORa rpeLwka ¥ Ha (ba3oso OTMeCcTBaHe 3a 3alMTHM HanpeXxeHOBH

Wanuteanero Tpabea fa ce nposeae rpu 2%, 5% 1 100% OT HOMUHANHOTO Hanpexerne 1 Npi HoOMUHaNHoTO

HAMpEKerne YMHOXEHO MO HOMWHAMNHUA HANPEXEHOB (PaKTOP W NP N3XOAHM CTOMHOCTM chrnacHo Tabn. 305.

HawmoTkara 3a 0CTaThUHO HanpeseHre e HeHaToBapeHa Mo BpeMe Ha TECTBAHETO G HanpexeHs o 100% n e

HaToBapeHa C HOMKHanNeH TOBap Mo Bpeme Ha M3nMTBaHeTo ¢ Hanpexexye, pasHo Ha HOMUHaIHOTO,

YMHOXEHO C HOMUHAMHWA HanpexeHos d)aKTOp.

BropuyHa Toeap {VA) % Vn HanpesxeHoBsa rpeulka dhazoea (min)
(wamepeaHa) (%)
ViamepeHa + WNamepeHa *
[paHnuHa I'paHudHa
da —dn 50 180 +0.95 16 +20 £240
(knac 6P) 12.5 190 +1.54 6 +13 +240
0 100 +2.04 +6 +1 1240
0 5 +2.12 16 0 +240
0 2 +2.15 +12 0 480

Peaynrar: IPABUIHO, HanpekeHosara rpetlxa 1 hazoBoTo OTMECTEaHe He NpeBnWaBaT IMMUTUTE

YCTaHOBEHW B CTaHJapTa..
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MPOTOKOI N, B26-14-B1-98E

4.3. MubnuuesB MMOYNC Ha MbPBKYHA HAMOTKA

ViannTeaHeTo ¢ UMAYIIC € oCkLyecTBeHo chinacro |[EC 60060-1.

ManuTeaTenHoTO HanpexeHwe e NPUNoKeHo MEXOy NbpBUYHaTa HaMOTKa W 3eMSA. EagHa knema Ha

BTOpWYHaTa HAMOTKA W DamMKaTa Ca 3a3eMeHn 1o BpeMe Ha U3NMTBaHeTO.

VIMIYNCHWAT TECT C& CBCTOW OT Npunarase Ha HanpexeHue ¢ pediepeHTHOTO ¥ HOMUHAMHOTC HUBA Ha
HanpexeHue. PeepeHTHOTO UMMYNCHO HarpexeHue e MeXIy 50% 1 75% OT HOMUHANHOTO UMTTYICHO
N3EbPKAHO HanpexeHue, MukosaTa CTOMHOCT W (hopMaTa Ha BbNHATA HA uMmnynca ce 3aNUCBAaT.
[lokazaTencTeo 3a npobuB Ha W30NAaLMATa, AbIDKALL C& Ha W3MUTBAHETO, MOXKE Aa 6eae pageHo ot
npoMAHa BbB popMmaTa Ha BBFHATE, KaKTO Ha pedpepeHTHOTO, Taka ¥ Ha HOMWHANHOTO W3ABPXaHO

HafpeeHue,

3a oTkpwBaHe Ha nospega € BUNO W3BBLPLLEHO W 3anucBare Ha ToKa KbeM 3eMA B HONblHEHVie KbM

32nnca Ha HanpeXeHneTo. 3a Taay Uen € HanpaseHo 3aseMABaHe Ypes noaxoasLl ToKOB LUYHT.

Ma3nuTBaTENHOTO HanpexeHue Wma CbhboTBeTHaTa CTOWHOCT, B 3aBUCUMOCT OT Hal#-BUCoKOTO

HanpexeHue 3a OGOPyD,BaHeTO W onpeaeneHoTo HMBO M3cnalus.

TecTbT ce M3BBPLIBAE W C NONOXKWTENEH, K C oTpuuaTened NOSAPUTET. le/l.ﬂal’a’l‘ ce netHajeceT

riocnefoBatenHi UMY Ha BCAKa NonAapHOCT, Hekopur1upadu 3a aTMOCCbepHM ycnoeu4,.

CTORHOCT Ha USTIMTBATENHOTO HanpexeHne 125 kV

YcrnoBust Ha OKONHata cpela Mo 8pemMe Ha W3nuTeaHeTo:

Temneparypa. 2156°C
Hanaraxe: 100.8 kPa
CTHOCUTENHA BRaNHOCT: 46%
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Cxema Ha uanureaHero:

3apexkaall TokouanpasuTen
Ferneparop Ha MMMYNCHO HANPEXeHue

WanuTeaH obekr
flenuTen Ha UMNYNCHO HanpekeHre

3anucealya cucrema

Pesyntar: MPABUNHO. 3a Beaka nonspHocT:

- bes paspylunteneH paspsa BbSHUKHAN B HECAMOBbLACTAHOBABALIATA CE BLTPeLLHa uzonawus;

- Bes npontrisaeaHe BbPXy HECAMOBBL3CTAHOBABAIIATA Ce BLTPEIIKA Usonauus:

- Be3 nponbnsasaHe Npea HeCaMoBL3CTAHOBSIBaLATA Ce BLTPEILHA U30NaLus;

- Hama oTkpuTy apyri goxasaTencTsa 3a npobuB Ha K30NaLMATa (HANPUMEp NPOMEH BbB thopmaTa Ha BLhHaTa B

3anucuTe).
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MPOTOXOH N. B26-14-BI-08E

4.4. ManuTBaHe ¢ NOBMWABALLA Ce TeMnepaTypa ' fk}\i

TecteT € Hanpased, 3a fa [OoKae, 4e oBWlaBadeTo Ha TemiepaTypata Ha HanpeXeHOBUA

TpaHchopMaTop fPU 3aAa/EH0 HanpekeHue, Npu HOMUHANHA YECTOTa W HOMUHANEH Tosap, npu BCEkU
chakTop Ha MOLHOCTTa Mexay 0.8 nsocTaBaHe U paBeHCTRO, He npesuilasa CBHOTBETHWTE CTOWHOCTH Ha

craHfapra.

3a uenuTe HA TOBA M3NWTBaHE, C& CUMTA, Ye TPaHC(OpMaTopbT e B [OCTUrHATO TeMNEPaTYpHO
pABHOBECHO CBCTOSHUE, KOTATO CKOPOCTTa Ha NOBULIABAHE Ha TeMNepaTypaTa He HaBulliasa 1K aa

yac.
TpaHcthopMaTepbT € MOHTUPEH, KakTo B ekcinoarayus.
WaBbplueHa e criedHaTa NoceAoBaTeNHOCT Ha M3NVTBAHE C NOBULLARAHE Ha TeMnepaTypaTa:

a) MupBo U3NUTBaHe C NOBKLWABAHE Ha TemnepaTtypara ce U3BLPLIBa Nnpi 1,2 NBTH HOMUHAMNHOTO

BPBMUHO HanpesxeHye (20000 / ¥3).

6) No-KBLCHO, W CHLIO 3a TOBA NPEBOAHO OTHOWIEHWE, NPK KOeTo TpaHchopmMaTopsT UMa hakTop Ha
HanpexeHue 1,9 B NpogbrxeHre Ha 8 vaca, TpaHCOPMaTOPLT € TecTBaH npi 1,9 NbTU HOMUHANHOTO
HanpeskeHue B NpolbikeHue Ha 8 Yaca cnej npunaraHe Ha 1,2 MBTY HOMMHAMNHOTO HanpexeHue no

BpEME Ha 4OCTATHYHO ABITBI nepuog, 3a ha ce nocTurHar cTabunHy TONMMHHK YCIOBUA.

Tbit KaTO TPAHCHIOPMATOPHT MMa HAMOTKA 33 OCTATBYHO HANPEXEHWe, Mo Bpeme Ha npeAsapuTentara
HoaroToska ¢ 1.2 fo HOMUHANHOTO MBPBUYHO HAMPEXeHne, HaMOTKaTa 33 OCTATBUHO Hanpexenue &
HenaTosapeHa. Mo BpeMe Ha u3NMTBAHETO NMpM 1,9 NBTI HOMUHANHOTO MBLPBUYHO HAMpEXeHue B
NPOABIIKEHAE Ha 8 Yaca HAMOTKATA 33 OCTATHUHO HAMPEXEHNE Ce HATOBAPBA C MOLLHOCT, OTroBapALUa
Ha HOMMHANHATA TEPMUMHA PaHIHA MOLLUHOCT, IOKATO PYTUTe HAMOTKK Ca HAaTOBapeH¥ ¢ HomMuHaneH

ToBAP.

MOBALUGHVETO Ha TeMrneparypuTe Ha HAaMOTKWTE ce W3MepBa 4pes3 MeTo[ Ha noBuliaBaHe Ha
ChRpoTUENEHNeTo. MOBUILABAHETO Ha TeMnepaTyparta Ha Apyrit 4acTu (ocBeH HamoTKUTE) ce naMepea
ypes TepMoaBOfkY,

He e BLIMOXKHO 4a C& W3MepBa NOBMLABAHETO HA TemrnepaTypata Ha BbHWHATE NOBBPXHOCT Ha
QAPOTO U Ha APYHH METanHW YacTH, KOUTC € B KOHTEKT C Hero uau ca B bnusocT. lMNoBULWABAHETO Ha

Temnepartypara Ha koprnyca ce namepsa

e
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a) 1.2 MbTY HOMUHANHOTO MLPBRUMHO HANPEeKeH e

TpaHchopMaTopLT & UsnuTax npy 1.2 MLTU 110 HOMUHANHOTO MLPBIYHO HAMPEXEHNE fPH BTOPHYHE

HamMoTka a-n ¢ HomuHanen Tosap (40 VA) u HaMOTKa 3a OCTaTBUYHO HanpexeHve- HeHaTosapeHa,

TemnepaTypa Ha OKoNHaTa cpefia Ha TecTa B Kpast Ha WanuTeaHeTo: 21 °C.

V nanureaHe HamoTka lNosuwasate Ha rpaqnua
_ TeMnepaTtypara
1.2 x 200003 V [TopBUyHa HamoTka A — N 6 75K
(1.2 Vn) BropuuHa HamoTka a —n 8
Bropudka HamoTka da ~ dn 7
PesynTar: MPABUINHO, MamepeHute cTORHOCTY NpK NOBYMLLIABAHE Ha TemnepaTypaTta He npesullaBaT

OfipeAeneHIATe rpakitlin 3a usonaumuoHen knac £, onpegeneH ot npoussoauTens. TemnepatypaTta Ha Kopnyca B
Kpas Ha Tecta e 26 °C.

b)  n3nuTBaTENHO HanpeMeHWe PaBHO Ha 1.9 MO HOMUHAIHOTO HanDeXeHue

TpaHchopMaTopLT & H3NUTaH NPK HanpPEeXeHUe PaBHO Ha 1.9 BT M0 HOMUHATMHOTO MHPBIIHD HanpexeHue
3a 8 4aca, YMeTO oTYNTaHe 3ancyBa Chey fPNNaraHeTo Ha HanpeXeHue PaBHo Ha 1.2 MBTH 1O HOMUHAMHOTO

FbpPBUMHC HanpeXeHne.,

Mo BpeMe Ha noAroToBKaTa, HaMoTKaTa 33 OCTaTEYHD HAanPeKeHe He e Nof Tosap 1 e nof Toeap A
Y3MWTBEHETO C HanpeXeHne pasHo Ha 1.9 MbTU No HOMWHANHOTO NBPBUYHG HanpeXeHue |

TemnepaTypa Ha OKonHaTa Cpelia Ha TecTa B Kpas Ha U3NWTBaHeTo: 24°C.

V uanutBane HamoTKa Moeuwapake Ha rpaHula
TeMAiebaTVvhaTa
1.9 x 2000043 V [TopBrYHa HamoTka A~ N 23K 85K
(1.9 % Vn) BropudHa HamoTka a — n 28K
Bropuyka HamoTka da — dn 27K
Pesynrar: MPABUITHO, WameperuTe cTOWHOCTH Npu noBULIABAHE Ha Temneparypara He npeBuLLABaT

OnpefeneHUTe rpatily 3a ysonaluoxeH kiac E, oripegenen ot nponseoauTens. TemnepaTypara Ha kopryca B

kpas Ha Tecta e 40 °C. ¢

NMPOTOKON N, B26-14-BI-08E Cpi0or26




MPOTOKOR N. B26-14-BI-08E

4.5, HanuTBate Ha M3APBKIMBOCT Ha KbCO ChefMHeHne

ManuTBaHETO € HarpaBeHo, 3@ Aa ACKAXE, Y& HaNpeXeHOBNAT TPAHGOPMATOP € NPOSKTUPaH !
KOHCTPYMPAH [a raabpKA 63 NOBPEAA, KOraTo My C8 MoAaBa HOMUHANHO HANPEXBHUE, Ha MEXaHNHHITE

¥ TORMWHHY Bb3AsicTBNg OT BBHILHO KbCO ChefiHeHne G NpOObMKUTENHOCT 1s.

3a uenure Ha U3NUTBAHETO, TPaHCOPMAaTOPLT NbPBOHA4ANHO € NpY TeMneparypa Mexay 10°Cu3d”
C.

TecTbT ce N3BbLPLIBA Hpes 3axpaHBaHe Ha MbpeYYHATA HAMOTKA Y Npunarate Ha Kbeo CheluHeHne
MEXAY BTOpUYHNTE Knemu. E[HO KbCo ChefuHeHUe ce npinara ¢ npogbmxuTentoct 1s. Mo Bpeme Ha
Kbco CheVHEHUE CpeaHoKBagpaTyHHaTa (ethekTBHATA) CTOWHOCT Ha NPUIOXEHOTO Hanpexerne na

TPaHCHOPMATOPHITE Knemu TpsGBa Aa GbAe He No-Manka OT HOMUHAMHOTO HanpexeHue.

Tpchq:)opmaTopr ce npuema 3a u3gbpian W3NUTBAHETO, ako chej oxAa)jaHe Jo TemMneparypa Ha

oKonHaTa cpena, oTroBapA Ha cnejHnTe N3NCKBaHNAL

a) Tol He e BWANMO NoBpefeH;

6) HeroBuTe TPELLKX He Ce pasnnyaBar OT Teal, perucTpupanv npeau nsnuTeaHe, ¢ noeede OT
MOMOBKWHATA OT rPpaHKUMTE Ha rpellkaTa B HErOBHS KNac Ha TOYHOCT,

B) TO# M3ABLPXA Ha JUENEKTPUYHUTE TECTOBE, NOCOYEHU B CTAHAAPTA, HO C U3NWTBATENHO HanpeXeHne

HamaneHo Ha 90% oT TOBa, KOeTo & cneyudupao.




Wanutearenya sepura:

Lv
TRANSFORMER
Ry 1 :
Supply s __N\?’(-‘\r\____ ok
=
Shunt 1
ﬁfﬁ;
3anucaHu cToiHOCTI:
ocyunorpama 9
HanpexeHue (RMS) (kv) | 11.848
ToK (RMS) (A) 1.117
Tox (Peak) (A) 1.643
MpogsmguTenHocT (s) 1.015
It (AAs) 1.26
YUecrota (Hz) 50
Temnepatypa (°C) 24
Bux ocuunorpamara B adexkca.
Peaynrar: MPABUITHO, crernacHe cregrute nposepkw.

a} BusyanHa npoeepka Ha TpaHcgopmaTopa

Peaynrat.  MPABWINHO, TpaHchopMaTopsT He e BU3YanHo NoBpefeH, HATO Ce BIDKGA BNOLIEBaHa Ha BbHILHATA
v3onauus,

FPOTOKOM N. 826-14-7 Crpt2or2s



b) [uenekTpudHK U3NUTBaHMA Npn 90% OT U3NUTBATENTHOTO HANPEeKEHUE",
—_— ~, —_

N3NUTBaHEe Ha M3 PHXIMBOCT Ha MHOYLIMDAHO Hanpexese

HuBO Ha K3NMTBATENHOTO HanpeXeHne: 45 kV
YecToTa Ha U3NUTBATENHOTO HanpexeHue 150 Hz
MpoabmKMTENHOCT Ha N3HNTBAHETO 40 s
PeaynraT: NPABWIHO, HAMa HWTO PA3PYWKTTENHN Pa3psiau, HATO NoBPeH B
u3onayusaTa.

MamepBaHe Ha YacTUYHY pa3paau

W3nUTBATENHUTE HaNPEXeHUs 3@ YaCTHYHNTE Paspaav ce AOCTUraT Npy HaMarseaHe Ha HanpexeHneTo
GREe/ U3MNUTBAKETO 3a U3ZIPBKITUBOCT HA MHAYLMPAHO Harpexesme (Npeqsaputento noaasaqe Ha 45
KV, 40s)

WanuTeaTeNHO HanpexeHue t(s) namepeHo (pC) rparuude {pC)
(kV)
1.2-Um 28,8 60 8 50
1.2Um/iN3 16,6 60 1 20

doros wym:1 pC

Pesyntar: MPABWIIHO, nsmepernte HUBa Ha HaCTUYHW Pa3pAAN He NpeantliaBar rpaHiutuTe,
onpeAeneHy B cTaHaapia.

MPOTOKOMN N, B26-14-BI-08E Ctp1dor 26
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HznuTBane Ha HIOPLKMUBOCT Ha HAaNpeXeHue ¢ APOMULLIAICHa YeCTOTa Ha BTOPUYHUTE HAMOTKH

Hnao Ha nanuTeaTenHOTO HampexeHue: 2,7 KV
HecToTa Ha WanuTRaTENHOTO HanpexeHue 50 Hz
MpoabMKUTENHOCT Ha W3NUTBEHETO 60 s

Peayrrar. MPABUINHO, Hama HWTO paspylunTTenHi paspsaay, HUTo noBpean B usonaymaTa

) onpefesnsHe HAa rPetxu cneg M3NUTBAHETO

BTOpKWYHA a-n

Tosap (VA) % Vn HanpexeHosa rpewixa (%) | oTmecTBaHe (MUHYTH)
uamepeHa |k rpaMuyHal wsmepeHa |+ rpaHnuHa

40 120 {npegw -0.11 0.1 +1 5
{100%) cneq -0.11 +2
pasnuka +0 +1

100 [npepwu -0.10 0.1 +1 +5
cheq -0.10 +1
pasnuxa +0 +0

80 inpenwm -0.10 0.1 +1 x5
cneq -0.10 +1
pasnunka +0 +0

10 120 |[npegu +0.,15 0.1 +1 +5
{25%) cnen +0.15 +1
pasnuxa +0 +0

100 |npean +0.16 0.1 +1 5
crieq, +0.16 +1
pasnuka +0 +0

80 |npegw +0,17 0.1 +1 +5
cnen +0.16 +1
pasnuka -0.01 +0

MPOTOKOI N. B26-14-BI-08E Crp1d o126




BropuyHa da-dn

Toeap (VA) % Vn Hanpexerosa rpeika (%){  oTMecTsaxe (MUHyTH)
wamepeHa |trpaHudHal usmepeda |k rpaHudHa
50 190 Inpegn +0.95 +3 +20 +120
(100%) cneg +0.94 +21
pasnuka -0.01 +1
12 5 190 |npepu +1.54 +3 +120
(25%) cnep +1.55
paznmka +0.01
0 100 {npenu +2.04 £3 +1 120
cnefl +2.04 +1
pa3nuxa +0 +0
5 |npegu +2.12 13 +0 £120
chneg +2.13 +0
pasnuka +0.01 +0
2 npeau +2.15 16 +0 +240
creq +2.14 +0
pasnuka -0.01 +0
PesynTar; MPABWITHO, rpetlikuTe He Ce pasfinyaBart oT Tean, PEerucrpupanin npear USNUTBEHETO, C nose4e ot

ROFIOBMHATA OT MPaHULUTE Ha rpeLukaTta B HeroBuA Knac Ha TO4HOCT.

FIPOTOKOS N. B26-14-BI-08E Crp 150726
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5, PYTUHHA U3NMUTBAHKA

5.1. lMpoBepka Ha MapKUPOBKATA HA KNeMUTe
poBepeHo e, Ye MapkMPOBKATa Ha KNEMUTE g npasknHa,

[MaBHuTe 6yI{BM oBosHayYaBaT KNeMuTe Ha MBPBUYHWUTE HAMOTKW U MarnkuTe ﬁyKBD‘I 6003HaYaRAT ChOTBETHUTE
KReMiut Ha BTOPUYHNTE HaMOTKU.

Byksute A 1 N oBosravasat HarbiHO usonupanm knemu. C Gykeute da-dn ce 0603HAYABAT KNeMUTe Ha HamoTKa
32 OCTaTLYHO HanpeXeHue,

Mapkuposkara CbOTBETCTBE HA MABHTUDULIMPEHETO Ha eAHO(AIHI TDAHCOPMATOPY € eAHA HAMOTKE 38
OCTaTLYHO HaNpeXeHNe,

KnemuTe ca oBosHavuern B CbOTRETCTENE CbC CTAHAAPTS, ChC cnegHuTe 6}/KBE‘1:

MPBUMHAL AN
BTOPUMHEN: a-n da-dn
A N

da dn

Knemu cbe cboTRETHATA ronsMa unu Masnka 6y|<Ba B MapKMpoOBKaTa UMaT efgHa K cbiya RONAPHOCT B

ChlUMs MUr.

Peaynrat: TMPABWITHO.
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5.2. WManuTBaHe Ha U3APBHIMBOCT HA HANPEXeHUe ¢ MPoMMILTieHa qecrom‘ua{mpauqua

HaMOTKA T ~ i
N v -

VISMUTBEHETO Ha U3PLIKIMBOCT Ha HanpexeHne ¢ NPOMULLINeHa YecTOTa Ha MepBWYHA HAMOTKA €
nposeAeHo cuinacko 1EC 60060-1.

ManwTBaHaeTC ce M3EBPLUBS YPes nofjasade Ha Kxnemara Ha bpBuYHaTa HaMOoTKa ANPekTHO Ha
OfIpERENSHOTO 38 U3NUTBEHETO Hanpexerne. Pamkara W e4Ha Kenma Ha BesKa 0T BTOpUYHATE HaMOTKI
Ca CBBLP3aHW 3ae4HO U KbM 3eMA. HanpemeHmeTo ce U3mepBa Ha cTpaHa BUCOKO HanpexeHne.

YecToTaTa npK W3NUTBaHETo ce yBenuyasa Haf HOMVHanHaTa CTONHOCT, 38 Aa Ce NpenoTepaTn
HacHKLLaHe Ha ALPOTO U NPCABAXUTENHOCTTA HA TecTa e HamaneHa ot 80s B CHOTBETCTBKE CbC

cTaHgapTa.
5 MSNUTBATERNHO HanpexeHne: 50 kV
3
“YecToTa Ha M3AUTBATENHOTO HanpexeHne: 160 Hz
MpOgLIKUTENHOCT HA M3NUTBAHETO! 40s

CxemMa Ha N3NUTBaHEeTO!

R

f
H

150 Hz

E|¥

R: Perynarop
VD HanpexeHos genuten

JTT: TecToB TpaHedOpMaTop
TO: WanuteaH obekr

Pesynrar: MPABWUITHO, HeMa HUTO PaspyLUMTTESIHY PA3PAAN, HATO nospeaun B W3oNauuaTa,

NPOTOKON N. B26-14-BI-OSE C1p 17 o1 26
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5.3. UamepBaHe Ha yacTu4HM pazpsan

Cxemara Ha cebpaBaHe U U3NoNaBaHuTe ypeam ca chriacko IEC 60270. YcraHoskaTa W3MEpBAa noABunvTeE

ce 3apaav g B pC 1 kanubpupaHeTo i & HanpaBeHo B TECTOBATA CXeMa Ka CBLP3BaHe.
TeCTLT ce n3BbLPLIBA CBINACHD NPoLieAYpa A: UBNUTBATENHUTE HaNpPEXeHNs 32 YaCTUUHN paspsiiy ce
AOCTUIaT Npu HamansBaHe Ha HanpeXeHUeTo cnej MaNUTBaHe Ha MBAPBIUIMBOCT Ha W3aYLIMpaHo

Hanpexehine (50 kV, 40s, 150Hz).

Cne,q ApeiBapuTenHo nogaBpaHe Ha HanpeeHue ce gocrtura OonpefeneHoTo HanpexeHne 3a U3NuTeaHe

Ha 4acTUYHU paspsaan ¥ CLOTBETHUTE HYUBa Ha YactudHn paspadn ce uaMepsaT B NpoAbIKeHne Ha 30 s.

WanuTBaTeHOTO HanpexeHine 1 M3BPaHO 3a Hal-BIUCOKOTO Hanpekerme 3a oBopyaeadero:

Um =24 kv
Cxema Ha usnuTeaHeTo: Kynnupau, koHgeHaatop
Coupling capacitor
Test object ___.l_
150 Hz e | l
i }
LS et oy I B 22 K (P
= Measurement
UamMepBaaHe
HanuteaTenHo Hanpexedue t(s) WamepeHo (pC) MpaHnuHo (pC)
(kV)
1.2:Um 28,8 60 9 50
1.2UmN3 16,6 80 1 20
$oHos Wwym: 1 pC
Pesynrar; Mpasunyo, NamepeHnTe HUBaA Ha YacTUYHN paspsau He MPEBULLABAT rPaHULMTE, NOCOMEHN B

cTaHgapra.
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5.4.

WNanwTBaTenHoTo HanpexXeHve e ycneHo npunwKeHo MeXxny CBbp3aHnuTe Ha KbCOo KNemn Ha BeAka
BTOpWUYHA HE&MOTKa U 3eMA. Pamkarta, Apyrarta BTopyHHa HamoTKa w NbpBUYHaTa HamoTKa ca cebp3ani
3ae/1HO W KbM 3EMHA.

Hnso Ha M3NUTBATENHOTO HarpeXeHue: JkV
UecToTa Ha W3NKTBATENHOTO HanpexeHue 50 Hz
TMpOSBIKUTENHOCT Ha W3MIUTBAHETO B0 s
Pesynrtat: MPABUITHO, HaME HATO PA3PYLUUTTENHN P3PAAY, HUTO NOBPeAK B U3ohaLraTa.

sy

=

IPOTOKOTI N. B25-14-Bl-08E
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6. OBOBIUEHWE HA PESYNTATUTE

BTOPWUMHNTE HaMOTKu

W3NUTBAHE PE3VNTAT
TAROBW M3NUTBAHUA

ManutaaHe Ha M3APBHMITMBOCT HA KBCOo CheaAuHeHWe MPABWITHO
MsnnTeaHe Ha noButaBallia ce Temnepatypa NPABUNHO
VanutaaHe ¢ MbIHUEB MMMynC NPABUINHO
Onpepensiie Ha rpeLuxi NPABUNIHO
PYTUHHW M3NUTBAHMA

[NMpoBepka Ha Mapk1poBKa Ha KNeMuTe MPABWIIHC
MannTeaHe Ha U3apbRIMBOCT Ha HanpeneHne ¢ NpomuiuNeHa YectoTta Ha nepsudHa [[IPABUNHO
HamMoTKa

WamepsaHe Ha yacTuuHKM paspsgu MPABWUNHO
ManuTeane Ha M3APBKIMBOCT Ha HanpexeHue ¢ NpoMULLNEeHa 4ecToTa Ha IMPABWITHO

AIPOTOKON N. B26-14-BI-08E Cip 20 o1 26




OONBIHEHWE (AHEKC)

7.

W3nuTBaH obBekr

Tabenka c HOMWHaNHK OaHHK

Crp 21 o1
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HanuTBaHe ¢ MENHUEB Mnync
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Paznonoxenue ripn n3auteaHe. M2nuTBaHe Ha KLCO CheguHeHKe.
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V {eficazlRIAS) 1164868 V
| (eficaziRinss 1117 A
] écrestafpeak) 1.643 A
=t 1.26E+00 AAs
4 0.048 s
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t fotat (e} 1.016s
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1.

VOLTAGE TRANSFORMER.

IDENTIFICATION OF THE TEST OBJECT

The characteristics of the test object, according to the manufacturer, are the following:

Manufacturer:

Type:

Serial no.:

Manufacturing year:

Ratio:

Primary terminal markings:
Rated primary voltage, Upn:
Secondary terminal markings:
Rated sacondary voltage, Usn:
Rated output:

Accuracy class:

Rated voltage factor: -

Class of insulation:

Rated insulation level:

Rated frequency (Hz):

ESITAS

VTB 20-K

53547

2014

2000031103 - 1103V

A-N

200003V

a-n da-dn
110/43 V 1103 V
40 VA 50 VA
0.2 8P
1.9 Un/8h

E

24/50/125 kV

50

See the photographs of the test object and the ratings plate in the annex.

2. TESTS PLACE

Tests have been performed at the Iinstallations of TECNALIA in Burtzefia.

REPORT N. B26-14-BI-08E /7
e
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3. TESTS PERFORMED. STANDARD

Type tests and routine tests. Tests have been carried out according to:

- IEC61869-3:2011 "Instrument transformers. Part 3: Additional requirements for inductive voltage

transformers™,
Normative referen{;es:
- |EC 60080-1:2010, "High-voltage test techniques - Part 1: General definitions and test requirements".

- IEC 61869-1:2010, “Instrument transformers. Part 1. General requirements »
- 1IEC 80270: 2000, "High-voltage test techniques. Partial discharge measurements”.

The calculation of the uncertainties of the measurements is available.
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4, TYPE TESTS

4.41. Determination of voltage error and phase displacement for measuring voltage transfoermers

The voltage error and phase displacement at rated frequency shall not exceed the values given in the
standard at any voltage between 80% and 120% of rated voltage and with burdens between 25% and 100%
of rated burden at a power factor of 0.8 {agging.

Test scheme:

[AY]
Test object :-u: v 1T Standard
Lpo]- I E transformer
Burden r
{ Measuring system J
Secondary Burden (VA) | % vn Voltage error (%) Phase (min)
{measurimg) Measured % Limit Measured | = Limit
126 | -0.11 10,2 +1 10
40
100 -0.10 0,2 +1 +10
(100%)
a-n 80 -0.10 10,2 +1 10
(Class .,.2) | 120 +0.15 10,2 +4 +10
10
100 +0.16 10,2 +1 10
{25%)
80 +0.17 0,2 +1 10

Result: CORRECT, the voltage error and phase displacement do not exceed the limits established in the
standard. - '
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| 4.2. Determination of voltage error and phase displacement for protective voltage transformers

The test shall be made at 2%, 5% and 100% of rated voltage and at the rated voltage multiplied by the rated
voltage factor and with values of output in accordance with Table 305.

A residual voltage winding is unloaded during the tests with voltages up to 100% of rated voltage and loaded
with rated burden during the test with a voltage equal to rated voltage multiplied by the rated voltage factor,

Secondary Burden (VA) % Vn Voltage error {%) Phase (min)
(measurimg) Measured + Limit Measured | = Limit
50 190 +0.95 % +20 +240
12.5 190 +1.54 16 +13 +£240
da —d
&= 0 100 +2.04 % 1 240
(Class 6P) -

0 5 +2.12 +6 0 +240
0 2 +2,15 +£12 0 +480

Result: CORRECT, the voltage error and phase displacement do not exceed the limits established in the

standard.
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4.3. Lightning impulse test on primary winding

The impulse test is performed in accordance with |EC 60080-1.

The test voltage is applied between the primary winding and earth. One terminal of the secondary winding
and the frame are earthed during the test.

The impuise test consists of voltage application at reference and rated voltage levels, The reference impulse
voltage has been between 50 % and 75 % of the rated impulse withstand voltage. The peak value and the
waveshape of the impulse are recorded. Evidence of insulation failure due to the test may be given by
varlation in the waveshape at both reference and rated withstand voltages.

For failure detection the record of current to garth has been performed in addition to the voltage record. For
that, earth connection has been made through a suitable current shunt.

The test voltage has the appropriate value, depending of the highest voltage for equipment and the specified

insulation level.

The test is performed with both positive and negative polarities. Fifteen consecutive impulses of each
polarity, not corrected for atmospheric conditions, are applied. '

Value of test voltage: 125 KV

Ambient air conditions during the test:

Temperature: 21.5°C
Pressure: 100.8 kPa
Relative humidity: 48%

l REPORT N. B26-14-BI-08E = l PAGE 7/26
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Test scheme:

CR:

VG:

TO:

ivD:

RS:

—pr -
'y
Wt
[N
Ve

e
Pl
)

Charging rectifier

Impulse voltage generator
Test object

Impulse voltage divider
Recording system

Result: CORRECT. For each polarity:

no disruptive discharge occurs in the nen-self-restoring internal insulation;
no flashovers occur along the non-self-restoring external insulation:
no flashovers ocour across the self-restoring external insulation;

no other evidence of insulation failure is detected {e.g. variations in the waveshape of the recorded

guantifies).
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4.4, Temperature rise test

rated frequency and at rated burden, at any power factor between 0.8 lagging and unity, does not exceed the
appropriate values of the standard.

For the purpose of this test, transformer is considered to have attained a steady-state temperature when the
rate of temperature rise does not exceed 1 K per hour.

The transformer is mounted as in service.

The following temperature-rise test sequence is performed:

a) First temperature rise-test is carried out at 1.2 times the rated primary voltage (2000013).

b) Later, and also for this ratio, as the transformer has a voltage factor of 1.0 for 8h, the transformer is tested
at 1.9 times the rated voltage during 8 hours after applying 1.2 times the rated voltage during a period long
enough to reach stable thermal congdlitions.

As the transformer has a residual winding during the preconditioning test with 1.2 the rated primary voltage,
the residual voltage winding is unloaded. During the test at 1.9 times the rated primary voltage for 8 fi the
residual voltage winding shall be loaded with the burden corresponding to the rated thermal limiting output

while the other windings are loaded with the rated burden.

The temperature rise of the windings is measured by the increase in resistance method. The temperature
rise of parts other than windings is measured by thermocouples.

It is not possible to measure the temperature rise on the extemal surface of the core and other metallic parts
where In contact with, or adjacent to. The temperature rise at the housing is measured.

l REPORT N. 826-14-Bi-08E PAGE §1/26
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a) 1.2 times the rated primary voltage

The transformer is tested at 1.2 times the rated voltage with secondary a-n loaded with its rated burden {40
VA) and residual voltage winding unloaded.

Test-site ambient temperature at the end of the test: 21 °C.

V test Winding Temperature-rise Limit
Primary winding A ~ N 6
1.2 X 20000/43 V )
Secondary winding a — n 8 75K
(1.2 x \Vn)
Secondary winding da ~ dn 7 ]
Result; CORRECT, the measured temperature-rise values do not exceed specified limits for

insulation class E stated by manufacturer.
The temperature at the housing in the end of the test is 26 °C.

b) Test voitage equal to 1.9 rated voltage

The transfofmer is tested at 1.9 times the rated primary voltage for 8 hours counted after applying 1.2 times
the rated voitage.

During the preconditioning the residual voltage winding is unloaded ad loaded during the test at 1.9 times the
rated primary voltage.

Test-site ambient temperature at the end of the test: 24°C,

V test Winding - Temperature-rise Limit
1.9 x 200003 V Primary winding A-N 23K
(1.9 % Vn) Secondary winding & - n 28K 85 K
Secondary winding da - dn 27K
Result: CORRECT, the measured femperature-rise values do not exceed specified lirits for

insulation élass E stated by manufacturer.
. The temperature at the housing in the end of the test is 40 °C.
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4.5. Short-circuit withstand capabillity test

The test is made to prove that voltage transformer is designed and constructed to withstand without
damage, when energized at rated voltage, the mechanical and thermal effects of an external short-circuit for
the duration of 1 s.

For the test, the transformer shall initially be at a temperature between 10 °C and 30 °C.

The test is carried out by energizing the primary winding and applying the short circuit between the
secondary terminals. One short circuit is applied for the duration of 1 s. During the short circuit, the rm.s.
value of the applied voltage at the transformer terminals shall be not less than the rated voltage.

The transformer is deemed fo have passed the test if, after cooling to amblent temperature, it satisfies the

following requirements:

a) itis not visibly damaged;

b) its errors do not differ from those recorded before the test by more than half the limits of error in its
accuracy class;

¢) it withstands the diefectric tests specified in the standard, but with the test voltage reduced to 90 % of

those given.

PAGE 11126
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_Test gircuit:

Supply s 7

(02 o

Shunt
=y =i
v -_ 1-3
Recorded values:
Osciliogram 9
Voitage (RMS) (kV) 11.648
Current (RMS) (A) 1.117
Current (Peak) (A) 1.643
Duration (s) 1.015
It (AAs) ‘ 1.26
Frequency (Hz) 50
Temperature (°C) 24
See oscillogram in the annex.
Resuit: CORRECT, according to the following verifications.
a) Visual check of the transformer
Resuit: CORRECT, the transformer is not visibly damaged, nor shows deterioration in external

insulation. -
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b) Dielectric tests at 90% of the test voltages

Power-frequency withstand test on primary winding

Induced voltage withstand test

Test voltage level. 45 kV

Test voltage frequency. 150 Hz

Test duration: 40 s

Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.

Partial discharge measurement

The partial discharge test voitages are reached while decreasing the voltage after the induced voltage
withstand test (prestressing 45 kV, 40s)

Voltage test (kV) t(s) Measured (pC) Limit (pC)
1.2-Um 288 60 8 50
1.2-Um/iN3 16,6 80 1 20
Background noise:1 pC

Result: CORRECT, the measured partial discharge leveis do not exceed the limits specified in the

standard.
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Power-frequency withstand test on secondary windings

Test voltage level:
Test voltage frequency:

Test duration:

Result:

¢) Determination of errors after the test

. Secondary a-n

2,7 kv

CORRECT, there are neither disruptive discharges nor damage in the insulation.

Burden (VA) % Vn VoEfage error (%) Displacement (minutes)
Measured + Limit Measured + Limit

before -0.11 +1

120 | after -0.11 +0.1 +2 +5
difference +0 +1
before -0.10 +1

40
100 | after -0.10 0.1 +1 +5
(100%})

difference +0 +0
before -0.10 +1

80 after -0.10 +0.1 +1 +5
difference +0 +0
before +0.15 +1

120 | after +0.15 0.1 +1 £5
difference +0 +0
before +0.16 +1

10
100 | after +0.16 £0.1 +1 15
(25%)

difference +0 +0
before +0.17 +1

80 after +0.16 +0.1 +1 +5
d@fference -0.04 Q0
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Secondary da-dn

Burden (VA) % Vn Voltage error (%) Displacement (minutes)
Measured + Limit Measured + Limit
before +0.95 +20 |
50
(100%) 180 | after +0.94 +3 +21 - 120
difference -0.01 +1
12.6 before +1.54
(25%) 100 [ after +1.55 3 120
difference +0.01
before +2.04 +1
100 | after +2.04 £3 +1 120
difference +0 +0
before +2.12 +0
0 5 | after +2.13 £3 +0 +120
difference +0.01 +0
before +2.15 +0
2 | after +2.14 +8 +0 +240
difference . -0.01 +0
Result: CORRECT, the errors do not differ from those recorded before the test by more than half

the limits of error in its accuracy class.
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5. ROUTINE TESTS

5.1. Verification of terminal markings

It has been verified that terminal marking is correct.

The capital letters denote the primary-winding terminals and the lower-case letters denote the corresponding

_secondary-winding terminals.
The letters A and N denote fully insulated terminals. da- dn letters denote residual voltage winding.

The marking corresponds with the identification of single phase transforrﬁers with one residual voltage

winding.

Terminals are identified according to standard, with the following letters:

Primary: A-N
Secondaries: a-n da-dn
A N

da dn

Terminals having corresponding capital and jower-case markings have the same polarity at the same

instant.

Result; CORRECT.
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5.2, Power-frequency withstand test on primary winding

Power-frequency withstand test is performed according to IEC 60060-1. \

The test is carried out exciting the terminal of the primary winding directly at the specified test voltage. The
frame and one terminal of each of the secondary windings are connected together and to earth. The test

voltage is measured at the high voltage side.

The frequency of the test is increased above the rated value to prevent saturation of the core and the

duration of the test is reduced from 80 s according to the standard.

Test voltage level: 50 kv
Test voltage frequency: 150 Hz
Test duration: 40s
Test scheme:

R
150 Hz
R: Regulator
VD: Voltage divider
TT: Testtransformer
TO: Test objest
Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.
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5.3. Partial discharge measurement

The test circuit and the instrumentation used are in accordance with IEC 60270, The instrument measures

the apparent charge ¢ expressed in pC and its calibration is performed in the test circuit.

The test is performed according to procedure A: the partial discharge test voltages are reached while

decreasing the voltage after the induced voltage withstand test (50 kV, 40s, 150Hz).

After prestressing, the specified partial discharge test voltage is reached and the corresponding partial

discharge levels are measured in a time within 30 s.

Test voltage has been selected for the highest voltage of equiprment;

Um =24 kv

Test scheme:

Coupling capacitor

it

150 Hz
H— | poo@
= Measuremeﬁt
Voltage test (kV) t(s) Measured (pC) Limit (pC})
1.2:Um 28,8 80 g 50
1.2-UmAn3 18,6 60 1 20
Background noise: 1 pC

Resuit: CORRECT, the measured partial discharge levels do not exceed the limits specified in

standard.

REPORT N. B26-14-BI-08E
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54, Power-frequency withstand test on secondary windings

The test voltage is successively applied between the short-circuited terminals of each of the secondary

windings and earth. The frame, the other secondary winding and the primary winding are connected together \
and to earth.

Test voltage level: 3 kV

Test voitage frequency: 50 Hz

Test duration: €0 s

Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.
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SUMMARY OF RESULTS

TEST RESULT
TYPE TESTS
Short-circuit withstand capability test CORRECT
Temperature-rise test CORRECT
Lightning impulse test CORRECT
Determination of errors CORRECT
ROUTINE TESTS
Verification of terminal markings CORRECT
Power-frequency withstand test on primary winding CORRECT
Partial discharge measurement CORRECT
Power-frequency withstand test on éecondary winding CORRECT
REPORT N} $826-14-BI-08E PAGE 20/ 126




7. ANNEX
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Test layout. Determination of errors

Test layout. Partial discharges measurement.
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Test layout. Short circuit test.
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1. WOEHTU®UKAUMA HA U3NMUTBAH OBEKT

HATNPEXXEHOB TPAHCPOPMATOP.

Xapak'repmcmkme Ha obexra crnoper NpoUaBoAMTENA Ca, KakTo cnenBa.

MpouasopunTen:

Tuwm:

Cepued no..

NpesofHo oTHoWEHWe;
MapKupoBKa Ha MbpBUHHITE KITEMW!

HoMUHAMHO MHPBUYHO Hanpexenue, Uph:
MapK1poBKa Ha BTOPUHHATE KIeMu:
HomWHanHo BTOpY4HO Hanpexerie, Usn:

HoMeuHanHa n3xonHa MOLHHOCT!
Knac Ha TOYHOCT:

HomitHaner koeduUmeHT o HanpexeHue!

Knac Ha nzonauundara:
HoMHHaNHo W30nauuoHH0 HYBUO!

HomuHarnna vectota {Hz):

Bux cpoTorpachunTe Ha TecTosus obipasew] n TabenkuTe ¢ HOMUHAMHIKTE AaHHY B NPUITOXEHUETO.

Ipon3soanTensT ocurypasa CTUkep ChC JaHHWTE Ha TpchcbopmaTopa. Mo Bpeme Ha U3NUTBRHNATA CTUKePBLT &

OTCTPaHEH.

2. MACTO HA U3NWTBAHE

WanuTeaHusTa ca NpoBeaeHn B uhcTanauuuTe Ha TECNALIA 8 Bypuens (Burtzefia).

ESITAS
2VTB 20

2014/54546
20000/100V
A-B

20000V
a-b
100V

15 VA
0.2
1.2 Un

E
24/50/128 kV
50

e




3. MPOBEOEHW U3MUTBAHNA. CTAMOARPTH

TUroBK 1 PYTHHHW W3NWTBaHUA, TecToBeTs ca M3BBLPLLIEHN CBrAacHo:

- IEC 61869-3:2011 "MiamepratenHu Tpatcdopmatopu. YacT 3: [onbAHUTENHY NIUCKBAHWSA KbM

VHAYKTUBHY U3MepBaTeriHu TpaHcthopmaropn”,
HopmaTuBHK npenpaTky:

- IEC 60060-1:2010, "MeTon1ka 38 WANMTBAHE C BUCOKO HanpexeHye, Yact 1: OBLYM onpefeneHs 1 uancKeaHus aa

usnuTeaHe ",
- IEC 61869-1:2010, “MamepsaTenHu TpaHcdopmaToph. Yact 1: OBLN N3UCKBaHNSAY
- IEC 60270: 2000, "MeToam 3a U3NMTBAHE C BUCOKO HanpexeHue. Mamepsare Ha YacTudhn paspsagn ",

Hanw4hy ca naunecneHus sa HeonpefeneHocT Ha U3MepBaHuATE.
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4. TUNOBU U3NKTBAHWNA

4.1. OnpegensaHe Ha HANPeXKEHOBA MPelKa ¥ Ha ha30Bo OTMECTBAHE 3a UIMepBaTerHi
HanpeXeHOBK TPaHChopMaTopK

HanpexeHoBara rpeiika W (HadoBoOTO OTMECTBAHE MPKU HOMUHANHa “ecToTa He TpsbBa Aa
npeeuwaBaT CTOWHOCTUTE, AafeHW B CTaHZapTa MNP BCAKO HanpexeHne Mexny 80% u 120% ot
HOMWHAMHOTO HanpexeHue U npu ToBap mexay 256% u 100% oT HOMWHANHMA TOBap NpU HanpexeHos
chaxrop 0.8.

Cxema Ha UanunTeaHe:

Test object {‘L;d‘
[}
I

| SR

-
1
|
|
L

“’1

) N -
1 Standard
I
! transformer

Gl
ki

[ Measuring system }

BropuyHa Tosap (VA) % Vn HanpexeHosa rpetdka thasosa (min)
(n3mepsana) (%)
WamepeHa > UamepeHa +
[parnyHa [paHuuHa

- a-b 15 120 -0.19 +0.2 +7 10

 (knac 0,2) (100%) 100 -0.05 0.2 +3 10

80 -0.01 +0.2 +1 £10

375 120 -0.08 #0.2 +7 10

(25%) 100 +0.07 0.2 +3 +10

80 +0.1 +0.2 +2 +10

MPOTOKOS N. B26-14-BI-10E

PesyntaT: IPABUIHO, HanpexeHoBara rpetlika 1 (pasosoTo 0TMECTBaHE He NpeBiLlasar nuMUTATE

YCTaHOBEHW B cTaHAapTa.
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4.2.

Mwruuen HMAOYAC Ha NbpPBUYHE HAMOTKS

ManuTeaHeTo ¢ MNYNC € oChbLUeCTBEHO ChIMacHo |EC 80060-1,

WanutearenHorto HanpexeHWe € NPUNOXeHo MeXay NbpeMYHATA HaMoTKa U 3emMs. Enna knema Ha

BTOpUHHATa HAaMOTKa W paMKaTa ca 3a3eMeH! no BpemMe Ha UanuTesaHeTo,

MRyncHusT TecT ce CLCTOM OT NpunaraHe Ha HanpexeHne ¢ pedepeHTHOTO ¥ HOMWUHATHOTO HUBA Ha
HanpexeHne. PeePeHTHOTO NMAYNCHO HampexeHne e Mexay 50% v 75% oT HOMUHaNHOTO UMNYNCHO
M3ABDXAHO Hanpsxexne. fMkoraTa CTOWHOCT M (hopmaTa Ha BLIHATA Ha UMMYNCa ce 3anucear.
fokasaTencTso 3a NPOBUB Ha U3ONALMATA, ABIDKALY CE Ha W3MUTBAHETO, MOXE Aa 6vae gapeHo or
npomsiHa BbBE diopMarta Ha BbIHATA, KAKTO Ha PethepeHTHOTO, Taka W Ha HOMWHANHOTO NagbpxaHo

Hanpexenue.

3a OTKp¥BaHe Ha nospega e buno M3BLPLUEHO W 3anMCBaHe Ha Toka KbM 3eMs B AONBAHEHWE Kb
3anuca Ha HanpexeHWeTo. 3a Tasnu uen e HaMpapeHo 3a3eMABaHEe Ypea NoAXoAsiL TOKOB LIYHT.

WanuTBatenHoto HanpexeHWe uMa CbOTBETHATE CTOMHOCT, B 3aBUCUMOCT OT HAali-BHCOKOTO
HanpexeHue 3a oBopyABaHEeTo v ONPEAENESHOTO HUBO M3oNALMS.

TectsT CE MIBLPLIBA W C NONOXUTENEH, W C oTpULaTeneH NoNAPUTET, HpmnaraT Ce neTHageceT
nocnejoBaTenHy UMAYNCKH Ha BCSIKA NONspHOCT, HekopurupaHu sa armocthepHu YCIoB#us,.

CTORHOCT Ha UIMMTBATENHOTO HanpexeHne 125 kV

Ycnosus Ha oKoNHaTa cpefla no BpeMe Ha M3NUTBaHeTo:!

Temneparypa: 22.8°C
Hansarane: 101.9 kPa
OTHocuTEnNHS BNaXHOCT: 57%

IPOTOKON N. B26-14.B]-10E Cip6or22




VG

TO:!

IvVD:

RS:

FIPOTOKOR N. B26-14-BI-10E

Cxema Ha K3NKTBaHeTo:

3apexjalll TokovanpasuTen
leHeparop Ha UMNYNCHO HanpeXxeHue

WanuTsaH obekt
Jenuten Ha MMITYNGHO HanpexeHve

3anuceatia cucTema

Pesyntar; MPABUNHO. 33 BcAka nonapHocT:

- Bes paspyLLnTenex paspsj Bb3HNKHAN B HECaMOBL3CTAHOBABALLYATE CE BBTPELUHA M3onauus,

- Bes Nporb3aBaHe BLPXY HECaMOBB3CTaHOBABALLATA C8 BBTPELLHA 130Naumna;

- Bea nponb3aBaHe Npes HeCaMoBbACTaHOBABALLATA c& BhTPellHa u3onauus,

- Hama OTKpYTY Apyrv AoKasaTelicTea 3a npobuB Ha naonauusTa (Hanpumep NpoMeHi BLa thopMaTa Ha BbAHaTa B
sanucuTe).

Cip7or22
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4.3, MznuTeade ¢ noBWInaBawa ce TeMnepartypa

TecTsT e HanpaeeH, 3a fAa [loKawe, Y€ NOBMILABEHETO HA TEMIlepaTypara Ha HanpexeHoBUA
TpaHchopMaTop NPK 3aaafeHo HanpeXeHue, NPy HOMWHAMNHAa YecToTa ¥ HOMUHANEH TOBap, Npu BCEKK
thakTop Ha MouHocTTa Mexay 0.8 usocTasane W paBeHCTBO, He NpeBlllaBa CbOTBETHUTE CTORHOCTH

fAafeHn B Tabn, 5 Ha cradpapt IEC 61869-1.

3a Uenute Ha TOBa U3NUTBAHE, CE CYMTa, Ye TPAHCHOPMATOPLT € B NOCTUTHATO TeMneparypHO
PaBHORECHO CLCTOAHWE, KOraTo CKOPOCTTAa Ha NOBULWABAHE Ha TeMmnepaTypara He Hagsviasa 1 K sa

yac.
TpaHchopMaTopsT & MOHTUPAH, KaKTo B eKCrimoaTaLuns,

lNoBULIEHUETO Ha TemnepaTypuTe Ha HaMOTKWTE Ce WaMepBa upes MeTOh Ha MOBWULWABAHe Ha
CHOpOTHBNEHNeTO. [MOBULLIABAHETO Ha TeMNepaTypaTa Ha Apyrk 4acTu (OCEeH HAMOTKUTE) ce M3MepBa

4pes TEPMOABOWKY,

THii KaTo rpaHnyHa TEpMUYHE MOLLHOCT He & cielnduLUpata, & NPOBEeASHO UBNUTBaHE Camo npn 1.2

TBbTH HOMWHARHO MbPBKYHO HafpeXeHWe ¥ ¢ TOBAPp CbOTBETCTRALY Ha TOBa&pPa 3a Knaca Ha TOMHOCT.

He e BRIMOXHO fa Ce U3MEpBa MOBWLIABAHETO Ha TEMMNEPaTYPaTa Ha BLHLUHATAZ MOBBLPXHOCT Ha
AAPOTO 1 HA APYFU METanHU 4acTy, KOWTO Ca B KOHTAKT C Hero unu ca B 6nusocT. MoBuiaBaHeTo Ha

Temneparypara Ha Kophyca ce Mamepsa.

1.2 OBLTU HOMUHANHOTO NbPBUYHO HanpexeHue

TpaHcopMaTopsLT € UsniTaH npu 1.2 MuTU NO HOMMHANHOTO MLPBUYHO HanpeXeHye n npy HoMuHaneH
ToBap 15 VA.

Temneparypa Ha OKOITHaTa CPefia HaA TECTa B KPas Ha W3NWUTBAHETO; 25 °C.

TIPOTOKOJT N. B26-14-BI-10E

V uanuTeaHe HaMmoTka foButLaBaHe Ha rpanuta
TemnepaTypara
12 %20 KV MbpeudHa HamoTka A - B 9K 75 K
(1.2 Vn) Bropuuna HamoTka 2 — b 14 K
PesynTat: MPABUITHO, WamepeHuTe CTORHOCTY NPy MOBULLABAHE Ha TEMNEepaTypara He NpeBuLLIaRaT

onpeaeneHTE rpadilK 3a usonaymoHeH knac E, cnpefeneH OT Npon3BoanTenA. TeMnepaTypaTa Ha Kopnyca B

Kpas Ha Tectae 31 °C. -

Crp8or 22




4.4, ManureaHe Ha U3LPBKIIMBOCT HA KbCO CheguHeHne

KCHCTPYMPaH Aa u3abpiu Se3 nospeja, Korato My ce nojasa HOMUHAIHO HarpexeHue, Ha M

U TOMNMHHN BB3SRCTBUA OT BbHLUHO KbCO CheJMHEHWE C NPOSbINKUTENHOCT 1s.

3a LenuTe Ha UMITRAHETO, TpaHcthopMaToOpBbT MBPBOHAYANHO @ Npn Temnepatypa Mexay 10°C n 3 \\\

C.

TecThT Ce 13BbPLLBA YPE3 3aXpaHBaHe Ha MbPBMYHATA HAMOTKa 1 IpUNarate Ha KbCeo CbevHeHue
Mexay BTOpUUIHKTE Knemmu, EAHO KbCo CheMHeHMe Ce npunara ¢ NPoARbIKUTENHOCT 1s. 1o Bpeme Ha
KBCO CheaMHeHNe cpefiHoKBagpaTuIHaTa (edekTuBHaTa) CTORHOCT Ha NPUNOKEHOTO HanpexeHve Ha

TpaHchopMaTOPHUTE KNemu TpsiGea Aa Gb/ie He No-Manka oT HOMUHAIHOTO HanpexeHue.

TpaHchopMaTopbT Ce NpveMa 3a N3gbpXan NSNUTBaHETO, AKo Cnej oxXnaxyaHe A0 Temneparypa Ha

okonHara cpelda, oTroBaps Ha CnefHUTe N3NCKBaHUA..

a) Tol He e BUAUMO NOBPEZEH;

6) HeroBKTE TPeLLKA HE Ce PA3NINYaBaT OT Te3W, PEruCTpUpaHu Npeawu usnuTeaxe, C NoBe4e oF
IOfIOBUHATA OF rPaHuLMTE Ha rpetlkarTa B HeroBWS KIRac Ha TOUHOCT,

B) TOI M3ABPXKA Ha ANENeKTPUYHUTE TECTOBE, NOCO4EH! B CTAHAAPTA, HO C NSNUTBATESNHC HanpexeHue

HamaneHo Ha 90% oT ToBa, KoeTo & cheundparo,

MPOTOKOJ N, B26-14-BI-10E CrpYor22
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WanuTeatenua sepura;

Lv
TRANSFORMER
Hy e ;:l
Suppiy s —N\?ﬁv‘—_— e
\—u%m—rm—n
Shunt
ﬁfﬁi
3anucaHu croliHocTy:
ocuuriorpama 20
Harpexerue (RMS) (kV) 20.331
ToK (RMS) (A) 0.514
Tox (Peak) {A) 0.741
MpoagbmkuTENHOCT (8) 1.010
1%t (AAs) 2.68.10-'
YectoTa (Hz) 50
Temnepatypa (°C) 24
Bwx ocuyunorpamara B aHekca.
Peaynrar APABWUITHO, ceritacHo cneprnTe npoBepky.

a} BuayanHa nposepKa Ha TpaHcdopmaropa

Pesyntar.  MPABUITHO, TpaHcdopMaTophT HE & BU3YaIHO NOBPE/EeH, HUTO Ce BIKAA BOLIABAHA Ha BbHIUHATA
M3CHaLMA.

NPOTOKON N, B26-14-BI-1 Crp 10 o122




b) OuenexTpuynn uznursanus npu 90% OT NINUTBATENHOTO HaNpeXeHue

ManuTeade Ha H3apEHAKBOCT Ha HaNpeXeHne OT oTASNeH U3TOUHUK

‘\
N,
MapureaHe HA U3APBLKAMBOCT HA HaApexeHWe ¢ NpomulitneHa 4ecToTa Ha l'I“prH'-!Haf HaMoIKa

HWBO Ha M3NWTBaTERHOTO HanpeXeHne:

YecroTa Ha USNUTBaTENHOTO HanpexeHnke

I POOBIKATENHOCT Ha M3NUTBaHeTo

45 KV
50 Hz

60s

AsnuTeade Ha M3APBMIUBOCT Ha UHAYLIMPAHO HanpexeHne

HWBO Ha WaMWTBaTenHoTo HanpeXeHue:

_ UecToTa Ha N3nUTBaTeHOTO Hanpex)eHue

I TipOABLMKUTENHOCT Ha M3NUTBaHETO

45 kV
150 Hz

40 s (20s 3a BCAKA KNEMa Ha MepBUYHaTa HaMOTKa)

PesynTart: NPABUIHO, Hsama HKTC paspyLUMTTEnHn paspsan, HUTO NOBPEAN B

naonaymaTa.

HMiamepsate Ha YaCTHYHM paspaau

VanuteaTenHkTe HanpeXeHs 3a 4acTu4HnTE paspagu ce gocTurar npu HaMansaeaHe Ha HanpemesueTo

CRiefl 3NUTBAHETO 33 U3APBXNNBOCT Ha MHAYLMPaHO HanpexeHue (NpeaBapuTente nojasate Ha 45

kV, 20s 3a BCAKA KNema Ha MbpBMYHATA HaMoTKa)

VanuTBaTenHo HanpexeHue
(kV)

{(s)

navepero (pC) rpaHuyto (pC)

1.2:Um 28,6

30

$oHoe wym:1 pC

Pesyntar: TPABUNHO, nsMmepeHuTe HNBa Ha 4acTUHW Pa3paaun He NPesnllasar rpanuunTe,

onpeseneHu B cTaHaapTa.

[POTOKOI N. B26-14-BI-10E

Crp1iora2
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WanutBaHe Ha M3APBRNAUBOCT HA HanpeXeHne ¢ NPpoMUiLNeHa 4yecToTa Ha BTOPHUYHMTE HAMOTKH

HWBO Ha “3NUTBaTENHOTO HanpexeHue: 2,7TkV
YecToTa Ha W3NKTBaTENHOTO HanpeXxeHue 50 Hz
MpPoALIKUTENHOCT Ha UannTBaHeTo 60s

Pesyntar. MPABUIHO, Hama HUTO paapyluMTTernHU paspaay, HISTO NOBPEAN B M3oNauusTa

€) onpefensHe Ha rpewky cRen U3NUTBAHEeTO

Tosap (VA) % Vn HanpexeHosa rpeluka (%)  oTMecTBaHe (MUHYTH)
UBMEepEeHa (£ rpaHudHa| uaMepeda |+ rpaHudHa

15 120 inpenwu -0.19 0.1 +7 +5
{100%) cnef -0.19 +7
pasnnka +0 +0

100 |npegw -0.05 +0.1 +3 x5
creg -0.05 +2
paanuka +0 -1

80 |npegw -0.01 +0.1 +1 *5
creq -0.01 +1
pasnuka +0 0

375 120 inpegw -0.08 +0.1 +7 +5
(25%) cneq -0.08 +7
pasitika +0 +0

100 |npegu +0.07 0.1 +3 5
crieg +0.06 +3
paanunka -0.01 +0

80 npeau +0.10 0.1 +2 +5
cnes +0.10 +2
pasnuia +0 +0

MPOTOKON N, B26-14-BI1-10E Crp120722




5. PYTUHHU U3NWTBAHUA

5.1. FipoBepka Ha MapKMpOBKaTa Ha KnemuTe

TpoBepeHo e, Y& MapkUpoBKaTa Ha KNeMuTe e NpaBunHa.

MnasHuTe ByKBK obo3HayaBaT Knemute Ha NePBUYHUTE HAMOTKK U MarnknTe GyKBVI obo3HavaBaT CbOTBETHWUTE
Kremy Ha BTOPpUYHWUTE HaMOoTKH.

Byksute A 1 B oBoaHauasat Halb/iHO U3onmpaHi Knemu.

o KnemuTe ca 0003HAYeHN 8 CHOTBETCTBIE ChC CTaHAapTa, ChC CNepHUTE ﬁyKEWlC

MbpBUYHa: A-B
BTORWYHMK a-b
A B

Knemu cbC CbOTBETHATA TOMSMa Uny Manka 6y;<Ba B MapKUpOBKATa UMaT €4Ha ¥ Chlld NoNApHOCT B

ChliA MUT.

Pesynrar: FIPABHUAHO.

FIPOTOKOR N, B26-14-BI-10E Crp13or22
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5.2. MznurBane Ha M3APBLXNUBOCT HA HaMpeXeHMe ¢ NPOMULLNEHa YecToTa Ha OLPpBUYHA

HaMOTKa

VI3snuTEaHETO Ha U3OPBIKNUBOCT Ha HanpeXeHne C MPOMUYLUNEHa YECcToTa Ha MbpBUYHA HaMOoTKa &
npoBeaeHo cernacHo IEC 60060-1,

ManuteaHeTo ce U3BBLPLLIBA BE3 cTUKep.

TpaHChOpPMAaTOPET € NOANGCHKEH HA CNeHUTE WINUTBAHMUS

&) usnumeare Ha U30PLKAUCOCIT HA HANPEXEHUS OM 0mOeNeH U3MOYHUK

WsnuteaHeto ce M3BLpllBa vpes nogasaHe HanpexXeHue Ha aBeTe Knemy Ha MePBUYHATE HAaMOTKS,
CBBP3aHY 3ae[HO, ¥ 3eMA. ANPEKTHO Ha onpefeneHoTo 3a U3NKTBAHETO HanpexxeHue. PamkaTa u ABeTe
KENMW Ha BTOpUYHaTa H&MOTKa Ca CBBD3aHW 3aeAHO U KbM 3eM5, C

ManuTBaTtenHo HanpexeHue: 50 kV
YecToTa Ha WanuTBaTENHOTO HANPEXKEHKE: 50 Hz
IMpoALMKUTENHOCT Ha UBNKTBAHETO: 60s

Cxema Ha U3nuTBaHeTo;

T

ﬂ_-_

R: Perynatop
VD: HanpexeHos aenuTen

TT: TecToB TpaHcthopmaTop
TO: Wanurean obekr

Peaynrar:  [PABUIHO, HAma HWTO paspyluTenHu paspagy, HUTO NOBPeaM B M3oHauUuaTa.

NPOTOKON N, B26-14-BI-10E Crpidor22




a) UsnumeaHe Ha U3OPBKNUSOCTT Ha UHOYLUPAaHO HanpexeRlUe

ManuTeaHeTo Ce M3BLPLUBA Ypes NojaBane Ha BCsAKa KneMa Ha NbpauyHaTa HaMOTKa GUPEKTHO H
ONpejeneroTo 3a UsnNTBaHeTo HanpexeHuwe, Pamkara, Apyrarta Knema Ha nbpBu4HaTa HamoTka v
Kenwa Ha BTopuyHaTa HamoTKa ca CBbp3aHi 3aeHo M KbM 3eMA. HEHPE)KEHMETO Cce uamepsa Ha

CTpaHa BUCOKO HanpeXeHne.,

— ,

UecToTaTa NpM W3NUTBAHETO Ce YBENUYABAa Haf HOMUHANHATA CTOMHOCT, 3a ia e NPeoTBpaTH
HacviLaHe Ha SAPOTO 1 NPOLBIDKATENHOCTTA Ha TecTa € HamaneHa oT 60s B ChbOTBETCTBUE CBC

craHpapTa.

WanuTearesHo Hanpexesne:
YecToTa Ha M3MMTBATENHOTO HarnpemeHue:

ﬂpO,D,’bﬂ)KIATeﬂHOCT Ha N3NUTBaHETC!

CxemMa Ha WENUTRaKEeTo:

T
e

50 kV
150 Hz

40 s (20s ca BCAKA KIEMA Ha TTbPBUYHATE HaMOTKa)

150 Hz

VD

N

R Perynatop
VD: HanpexxeHos genuren

TT: Tecroe TpaHcdopmaTop
TO: MznuTRan abekT

Pesyntat. [IPABWUIHO,

HAMA HUTO paspyLLMTTERHY paspaan,

HWTO NOBPel B N3oNaLUATAE

PO TOKO! N. 826-14-Bi-10E

Crp15or22
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5.3. VismepeaHe Ha YacTUuHK paspaau

Cxemara Ha cBBP3BaHe W M3NCH3BaHWTE Ypesu ca chrnacHo IEC 60270, YeraHoskaTa M3MepBa nosBunuTe

ce aapaan q 8 pC 1 kanubpupaHeTo i e HanpaBeHo B TECTOBATA CXEMa Ha CEbP3RaHe,
TecTuT ce M3ebpLUBA CBIMACHO NpoLleaypa A 3NUTBATENHUTE HAMPEXXEHUSA 33 YACTUYHY paspagu ce
ROCTUFAT NMPY HaMaNABAHE Ha HaNPEXEHUETO Cneg NsnUTBaHe Ha V3APBIITMBOCT Ha W3AYLUMPEHO

HanpexeHue (50 kV, 20s sa Beska knema Ha MbpBUYHaTa HamoTka, 150Hz).

Cnen NPEEABAPUTENHG NOAaBaHe Ha HanpexaHne ce goctura onpefeneHoTo HanpeXeHve 3a U3nuTeaHe

Ha YacTU4HW paspsaan v ChOTBETHUTE HUMBE HA YacTUYHY paspaln ce N3MepBaT B NpoatimKkeHne Ha 30 s.

MannTeaTenHoTo Hanpeskenne n nabpaHo 3a Hali-BucokoTo HanpekeHue 3a oGopyBaHeTo:

Um =24 kV
Cxewma Ha nsnuTBaHeTo: Kynnupal koneHaaTop
Coupling capacitor
Test object =|
150 Hz i~ l
— TR N
Measurement
nsmepsaHe
VanuTeaTenHo t(s) Msmepeno {pC) IpanuyHo (pC)
HanpexeHue (kV)
A B
1.2:Um 30 5 10 20
$oHos wym: 1 pC
Pesynrar: fipaBunto, smMepenTe HBa Ha YacTHYHY Pa3paaK He NPEBULLABAT rPAHULKTE, NOCOYEHM B
cTaHaapra,
TiPOTOKONM N, B26-14-BI-10E CTp 18 071 22




54, VznuTRake Ha U3LPBLRIHBOCT Ha HallpeXeHe ¢ NPoMULLINEHa YeCcToTa Ha BYOPUYHHUT!

WM3nuTBaTeNHOTO HanpexeHwe €& YCAeLWHO MNpuNoKeHCe Mexdy CBbp3aHuTe Ha KbCO KNeml Ha

BTOPU4HAaTA HAMOTKa W 3eMs. Pamkata 1 KNnemuTe Ha NbpsuyHaTa HaMoTKa ca CBbp3aHi 3aefHo U KoM

3emMs.

Hugo Ha W3NUTBATENHOTO HarpexeHue: JkV
YecToTta Ha USNUTBETENHOTO HanpexeHue 50 Hz
IMpoALAXKATENHOCT Ha UBNUTBAHETO G60s

Test object

re———

o =7

Cxema Ha N3NVWTBaHETO!

Peaynrat: IPABUITHO, Hama HATO pazpylLMTTENHW paspsaan, HUTo NoBpeaK B nsonauuaTa.

MPOTOKON N. 826-14-B-10E CrpiTor2z
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6. BONBLRHEHWUE (AHEKC)

ManuTeaH obekr

Tabenka ¢ HOMWHaNHU AaHHK

MPOTOKON N, B26-14-BI-10E Cip 18 o122




ManurBaHe ¢ MbNHUEB NMNYJSIC

APCTOKOR N. B26-14-BI-10E Cpi9or22




PasznonoxeHune NpXU N3NUTEAHE.

MzanurBaHe Ha WIOAPBATINBOCT Ha HanpeXeHUe ¢ NPOMUILIERA YeCcToTa Ha nMepBUYHaTA HAMOTKa.

FIPOTOXON N. B26-14-BI-10E Crp 20 o1 22
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1. IDENTIFICATION OF THE TEST OBJECT -

VOLTAGE TRANSFORMER.

The characteristics of the test object, according to the manufacturer, are the following:

Manufacturer:

Type:

Serial no.:

Ratio:

Primary terminal markings:
Rated primary voltage, Upn:
Secondary terminal markings:

Rated secondary voltage, Usn:

Rated output:
Accuracy class:
Rated voltage factor:
Class of insulation.
Rated insulation leval:
Rated frequency (Hz):

ESITAS
2VTE 20
2014/54546
20000/100 V
AB
20000V

a-b

100 v

15 VA

0.2

1.2 Un

E

24/50/125 kV
50

See the photograph of the test object and the ratings plate in the annex.

The manufacturer provides a sticker with the characteristics of the transformer. During the tests the sticker is

removed.

2. TESTS PLACE

Tests have been performed at the instaliations of TECNALIA in Burtzefia

o
1 REFPORT.N® B26<14-BI-10E
F‘:W"'/

I PAGE 3722
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3. TESTS PERFORMED. STANDARD

Type tests and routine tests. Tests have been carried out according to:

- IEC 61869-3:2011 "Instrument transformers, Part 3: Additional requirements for inductive voltage

transformers”.
Normative references:
- IEC 60060-1:2010, "High-voltage test techniques - Part 1: General definitions and test requirements”.
- IEC 61869-1:2010, “Instrument transformers. Part 1. General requirements »

- IEC 80270: 2000, "High-voltage test techniques. Partial discharge measurements”,

The calculation of the uncertainties of the measurements is available.
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4. TYPETESTS

4.1.

The voltage error and phase displacement at rated frequency shall not exceed the values given in the
standard at any voltage between 80% and 120% of rated voltage and with burdens between 25% and 100%

of rated burden at a power factor of 0.8 lagging.

Test scheme:

Test ohject :'L'-.J
!
1

2

B

3o e e o

[

Measuring system J

i Standard

1

F ! transformer
t
P R 1

Determination of voltage error and phase displacement for measuring voltage transformers

Secondary |- Burden (VA). | % Vn " Voltage.eror (%) - | Phase (min) .
(measurimg) | © . [*0 [ Weasured. | £ Limit | Measured | xLimit
120 -0.19 0.2 +7 +10
15 .
100 -0.05 +0.2 +3 10
(100%)
a-b 80 -0.01 0.2 +1 10
(Class 0.2) 120 -0.08 +0.2 +7 +10
3.78
100 +0.07 +0.2 +3 +10
(25%)
80 +0.1 0.2 +2 +10

Result: CORRECT, the voltage error and phase displacement do not exceed the limits established in the \%
~ standard.




4.2, Lightning impulse test on primary winding

The impulse test is performed in accordance with IEC 60060-1.

The test voltage Is successively applied between each line terminal of the primary winding and earth. The
other terminal of the primary winding, one terminal of the secondary winding and the frame are earthed

during the fest.

The impulse test consists of voltage application at reference and rated voltage levels. The reference impulse
voltage has been between 50 % and 75 % of the rated impulse withstand voltage, The peak value and the
waveshape of the impuise are recorded. Evidence of insulation failure due to the test may be given by
variation in the waveshape at both reference and rated withstand voltages.

For failure detection the record of current to earth has been performed in addition to the voltage record, For
that, earth connection has been made through a suitable current shunt.

The test voltage has the appropriate value, depending of the highest voitage for equipment and the specified

insulation level,

The test is performed with both positive and negative polarities. Fifteen consecutive impuises of each
‘polarity, not corrected for atmospheric conditions, are applied. Approximately half the number of impulses (7
or 8) has been applied to each line terminal in furn with the other line terminal connected to earth.

Value of test voltage: " 125 kV

Ambient air conditions during the test;

Temperature: 22.8°C
Pressure: 101.9 kPa
Relative humidity: 57%
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Test scheme:

CR:

IVG:

TO:
VD:
RS:

Rl

L o !

e e :

B e A

= ]

h .

i 1 —-———tm
[ 1 :
1o I |
[ 1 ]
N | '

| VG | TO

Charging rectifier

Impuise voltage generator
Test object

Impulse voltage divider
Recording system

Following the indications of the manufaciurer, the sticker is removed.The result for the test performed in this

way is:

CORRECT. For each polarity and without sticker:

I

no disruptive discharge occurs in the non-self-restoring internal insulation;

no flashovers occur along the non-self-restoring external insulation;

no flashovers occur across the self-restoring external insulation;

no other evidence of insulation failure is detected (e.g. variations in the waveshape of the recorded
quantities).

N* B26-14-BI-10E
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4.3. Temperature rise test

The test is made to prove that the temperature rise of the voltage transformer at the specified voltage, at
rated frequency and at rated burden, at any power factor between 0.8 lagging and unity, does not exceed the

appropriate value given in tabie 5 of IEC 61868-1 standard.

For the purpose of this test, transformer is considered to have atfained a steady-state temperature when the

rate of temperature rise does not exceed 1 K per hour,
The transformer is mounted as operation conditions.

The temperature rise of the windings is measured by the increase in resistance method. The temperature

rise of parts other than windings is measured by thermocouples.

As a thermal limiting output is not specified for the secondary winding, only one temperature rise test is
performed at 1.2 times rated primary voltage and with a burden corresponding to the aécuracy burden.

Itis not possible io measure the temperature rise on the external surface of the core and other metallic parts
where in contact with, or adjacent to. The temperature rise at the housing is measured.

Test at 1.2 times the rated primary voltage

The transformer is tested at 1.2 times the rated primary voltage and at its rated burden of 15 VA,

Test-site ambient temperature at the end of the test: 25 °C.

Vitest Winding .. Temperature-rise 1. - - Limit
12 x20kV Primary winding A-B SK
75 K
(1.2 Vn) Secondary winding a-b 14 K
Result: CORRECT, the measured femperature-rise values do not exceed specified limits for

: insulation class E stated by manufacturer.
The temperature of the housing at the end of the test is 31 °C.
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4.4, Short-circuit withstand capability test

The test is made to prove that voltage transformer is designed and constructed to withstand without \
damage, when energized at rated voltage, the mechanical and thermal effects of an external short-circuit for
the duration of 1 s.

For the test, the transformer shall initially be at a temperature between 10 °C and 30 °C.

The test is carried out by energizing the primary winding and applying the short circuit between the
secondary terminals. One short circuit is applied for the duration of 1 s. During the short circuit, the r.m.s.
value of the applied voltage at the transformer terminals shall be not less than the rated voltage.

The transformer is deemed to have passed the test if, after cooling to ambient temperature, it satisfies the
following requirements:

a) itis not visibly damaged;

b) its errors do not differ from those recorded before the test by more than half the fimits of error in its
accuracy class;

c) it withstands the dielectric tests specified in the standard, but with the test voltage reduced to 90 % of
those given. - | '
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Test circuit:

Supply & ﬂ
]

Recorded values:

Oscillogram -20
Voltage (RMS) (kV} 20.331
Current {RMS) (A) 0.514
Current (Peak) (A) 0.741
Duration (s} 1.010
Tt (AAs) 2.68.107
Frequency {Hz) 50
Temperature (°C) 24

See oscillogram in the annex,

Result: CORRECT, according to the following verifications.

a) Visual check of the transformer

Result: CORRECT, the transformer is not visibly damaged, nor shows deterioration in external

insuiation.
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h) Dielectric tests at 90% of the test voltages

Power-frequency withstand test on primary winding

Separate source withstand voltage fest

Test voltage level: 45 kV
Test voltage frequency: 50 Hz
Test duration: 60 s

induced voltage withstand test

Test voltage level: 45 kV

Test voltage frequency! 150 Hz

Test duration: 40 s (20 s for each terminal of the primary winding)
Result: * CORRECT, there are neither disruptive discharges nor damage in the insulation.

Partial discharge measurement

The partial discharge test voltages are reached while decreasing the voltage after the induced voltage

withstand test (prestressing 45 kV, 20 s to each line terminal)

"Voltage test (kV) v o t{s) - Measured (pC) .5 |- Limit (pC).~: -
T2Um 28.8 30 20
Background noise:t pC

Result: CORRECT, the measured partial discharge levels do not exceed the limits specified in the

standard.

-i0E ’ PAGE 11/22
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Power-frequency withstand test on secondary winding

Test voltage level:

Test voltage frequency:

Test duration:

Result:

c) Determination of errors after the test

2.7 kv

60 s

CORRECT, there are neither disruptive discharges nor damage in the insulation.

Burden (VA} % Vn - Voltage error (%) Pisplacement (minutes)
Measured + Limit Measured + Limit -
before -0.19 +7
120 | after -0,19 +0.1 +7 +5
difference +0 +0
‘ before -0.05 +3
15 -
100 | after -0.05 £0.1 +2 +5
(100%)
difference +0 -4
before -0.01 +1
80 | after 0.1 " 10,1 +1 5
- difference +0 0
before -0.08 . +7
120 | after -0.08 +0.1 +7 5
difference |40 0.
béfore ' '+0.0?_ +3
3.75
100 | after +0.06 £0,1 +3 +5
{25%)
difference ~0.01 +0
before +0.10 +2
80 | after +0.10 0.1 +2 +5
difference +0 +Q
Result: CORRECT, the errors do not differ from those recorded before the test by more than half

REPORT N° B26-14-BI-10E
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5. ROUTINE TESTS

5.1. Verification of terminal markings

it has been verified that terminal marking is correct.

The capital letters denote the primary-winding terminals and the lower-case letters denote the corresponding

secondary-winding terminals.

The letters A and B dencte fully insulated terminals.

Terminals are identified according to standard, with the following letters:

Primary: A-B
Secondary: a-b
A . B

Terminals having corresponding capital and lower-case markings have the same polarity at the same

instant.

Result. CORRECT.

: ’ REPORT N°
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5.2, Power-frequency withstand test on primary winding

Power-frequency withstand test is performed according to IEC 60060-1.

The test is performed without the sticker.

The transformer has been submitted to the following tests:

a)_Separate source withstand vollage fest

The test voltage is applied between the two primary winding terminals connected together and earth. The
frame and the fwo terminals of the secondary winding are connected together and to earth.

Test voltage level: 50 kv
Test voltage frequency: 50 Hz
Test duration: 60 s

Test scheme:

TN
‘ C— 1O
[ A t
R A e
+ —— | 1
*—] L___E__:_____'
VD
o —
3 | - | i
R: Reguiator TT: Test transformer
VD: Voltage divider TO: Test Object
Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.
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b) Induced voltage withstand test

The test is carried out exciting successively each terminal of the primary winding directly at the specified test N
voltage. The frame, the other terminal of the primary windinig and one terminal of the secondary winding are

connected together and to earth. The iest voltage is measured at the high voltage side.

The frequency of the test is increased above the rated value to prevent saturation of the core and the

duration of the test is reduced from 60 s according to the standard.

Test voltage level: | 50 kv

Test voltage frequency: 150 Hz
Test duration: . 40 s (20 s for each terminal of the primary winding)

Test scheme:

150 Hz
VD
L= |

R: Regulator

VD: Voitage divider

TT: Test transformer

TO: Test object

Result: CORRECT, there are neither disruplive discharges nor damage in the insulation.




§.3. Partial discharge measurement

The test circuit and the instrumentation used are in accordance with IEC 80270, The instrument measures

the'apparent charge g expressed in pC and its calibration is performed in the test circuit.

The test is performed according to procedure A: the partial discharge test voltages are reached while

decreasing the voltage after the induced voltage withstand test (50 KV, 20 s for each terminal of the primary

winding, 150Hz).

After prestressing, the specified partial discharge test voltage is reached and the corresponding partial

discharge levels are measured in a time within 30 s.

Test voltage has been selected for the highest voltage of equipment;

Um =24 kV

Tes;t scheme:

Coupling capacitor

Test object

-

|
150 Hz i : T
H——"ml X
= Measurement
Test voltage (kV) i{s) Measurement (pC) Limit (pC)
' | A B
1.2 xUm 30 5 10 20
Background noise: 1 pC
Resuit: CORRECT, the measured partial discharge levels do not exceed the limits specified in
standard.
{ REPORTY B26-14-BI10E PAGE 16/22




5.4, Power-frequency withstand test on secondary winding

The test voltage is appiied between the short-circuited terminals of the secondary winding and earth. The
frame and the terminals of the primary winding are connected together and to earth.

Test voltage level: A IkV
Test voltage frequency. - 50 Hz
Test duration: 60 s

Test scheme:

Test object

o

Result: CORRECT, there are neither disruptive discharges nor damage in the insulation.

PAGE 17722
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6. ANNEX .

Ratings plate
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Test layout. Power frequency withstand test on primary winding.
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Mpunoxenue Ne3 KbM Tﬂqecmm
peRnQkeHue
~Tio oBocobGeHa RO3NEMANE 2

CPOKOBE 3A AOCTABKA

KonuuectBO KonuyectBo
Ne HaumeHoBaHKe Ha mMaTepuana WepHa CBEC Cpok Ha ChC CpoK Ha
eguMHMUa | focTaBKa bo 7 | pgocTaBKka oo
: ~ Kart, gHu 30 xan. aHu
1 -2 3 4 5
1 THWT 10 kV, 1P, c aBe sTOpUYHN HamoTKn, 3M Bp. 3 15
2 |HUT 10 kY, 2P, ¢ egHa BTopnyKa HamoTxa, 3M Ep. 4 1
3 |HWAT 20 kV, 1P, ¢ aBe BTOpHYHN HamoTKK, 3M op. 19 45
4 | HUT 20 kY, 2P, ¢ epHa BTOpM4Ha HamoTka, 3M Bp. 1 1

Sabemenxu:

1/ CpoKbT Ha AOCTaBKKTE 3anoysa Aa Te4de OT A3Tara Ha WanpallaHe Ha nopbukaTa,

2/ KonwyecTeaTa B KonoHa 4, chC CPOK Ha gocTasxa A0 7 /cepewm/ kaneHaapHW OHW, ce
[OCTaBAT creq SAP nopbuka [0 nocoueHuTe B 0BABAEHUeTO CKnajose Ha Bbanoxurens s3a
NOKpKUBAHE Ha CReLLHK HYX AW Ha Branoimrens.

Bb3noKkWTeNsT MOKE A0 AOPbYBa NOCOMEHOTO CRELLHO KONUYECTBO BEHBXK MeGeUyHO.

3/ B cnydail, 4e XpaliHWsT cpoK Ha AOoCTaBKaTa ChbBMNaAa ¢ NPasHU4eH nan HepaboTed AeH, To
[OCTERKATA C& U3BBLPLLEA HE NO-KBCHO OT NbpBHA paBoTeH AeH cnej u3Tu4aHeTo Ha cpoka.

4/ Tpu noprdky Ha BbanoxuTens Ha KONMMYECTBa B paMkuTe Ha NOTBBPAEHUTE OT
VaMbnHUTERAS 1 HELOCTAaBEHM B IOCOYEHNTE CPOXOBe, LWe GbAaT HanaraHin HeycToliki, ChrracHo
yCnoBusiTa Ha gorosopa.

5/ BhanoMUTensT MoXe 4a nopbya KonyuecTsa No-Marsky OT NOCOUeHNTE B KonoHu 4 un 5.

6/ BBLanoXUTENsIT MOXe A2 NoPbYBa KOMMHECTBA MO-BUCOKM OT NOCoYeHUTe B KONoHK 4 # 5,
KaTO TOBZ OBCTOATENCTBO Wie Obie NOCCYEHO TEKCTOBRO B CLOTBeTHaTa MOopbYKa usnpareHa KbM
VisnbnHuTens. C noTBbPiASHWETO Ha nopbykaTa, MarbAHUTENAT BAKCEA B cblaTa O4aKsaHa gata
33 AOCTABKA HA KONWYECTBATa HAABULLABALIM NOCOYEHKTE B KOMNOHW 4 1 5.

7/ BbanoxKuTensT MOXe Oa nopkysa Konwnvectsa Ac 10 mbTH NO-BUCOKM OT NOCOMEHUTE B
konoHa 5. CpokbT 33 HOCTaB(a Ha HajBUIUEHUTE KonuyecTsa He MOXe 43 6hie no-gbnsr ot 180
JHW OT AaTarta Ha Wsnpailade Ha nopbukara. [py [OCTaBKa HA NOPBYAHMTE N0-BUCOKK KonnyecTsa
cnep Tosu cpok, U3mbIHATENAT JbMKY HeYCTOMKa ChrNacHo yonoBysiTa Ha A0rosopa.

8/ KonudecTeata 3a [J0CTEBKa B KONOHK 4 1 5 ¢a OTASIHN M HE3aBUCUMK €4HO OT ApYro.

9/ KonuuecTsaTa 3a A0CTaBKa B KOToHa 5 He Bikmiousar B cebe oM konnyecTeaTa 3a AOCTaBKa
8 KonoHa 4.

10/ Bb3noXuTensT MMa Npaso fia HanpaB¥ efHOBPemMeHHO NOPbYKW 3a j[ocTasBka Ha
KONMUYECTBE OT KONoHW 4 u b,

11/ Bb3anoKWTENAT UMa Npaso Ja aHynupa HanpaseHa nopbyka, ako TR e B 3aKbCHeHue ¢
nosede or 180 AHU OT OYaksaHaTa Aara sa Acctaeka. AHYNMpaHeTo Ha ﬂO}B‘bqéa He cnwpa
HaNAraHeTo Ha HeyCToRKW kbM MsnbiHuTens CrMacHo YCNoBUATE-RA-narnRana ‘ :
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