ITocrapa ee B wmK Ne 2 ma odeprara

TEXHAYECKO IIPEAJI0KEHUE
MO ApOLEeAYPa HA KOTOBAPSIHE ¢ 00SBIICHAE 32 CKIIOUBAHE HA PAMKOBO CNIOpPasyMeHue ¢
unpeamer wJlocTapra na roxonn Tpanchopmaropn 10 11 20kVY, ped. Ne PPD 15-124

J10: “UE3 PABIIPEJEJIEHUE BRICAPUS" AL
OT : “BAK-02” OO/

Agpec no peraerpanys: rp.Camoxos yi. “Xpucto Monues”, Ne. 7A
Azipec 3a kopecnonzertms: rp.Codma yin. “Oxonopprerer 161”7, Ne, 373
Tem.: 02/978 54 55 daxe: 02/992 84 54; e-mail: office@vak-02.com
- Enanen unentudukanuoses xox: 131008947,
ATpéncrapnsnano ot Hpalino Apanrenos Konspexu — Yupasuren
YIBAHOMOIIEH HPEACTABHTEN 32 Ta3M IPOUEAYPa (AKO € MPEOGUOEHO) .\ vvuvevevvsrennse.
€ IIPHITOXKEHO IFBJIHOMOITHO Ne ...... oy JATA iieenenn,
bauxa: "Yaukpenut Byntank” AX IBAN: BG29UNCR96601023904707, BIC: UNCRBGSF
(3a spvuyane na zapanyuama 3a yyacimye, ako € NapUIHa CyMa)

YBAKAEMH I'OCIIOJA,
1. 3amosHwar ceM M HpHEMaM MSHCKBAHMTA Ha BB3JIOXWIENs, KaTo IpPENCTaBAM TeXHHYECKHTe
crerubukaumn or riasa IV Ha JoKyMenTanMara ¢ WOIIBIHEHH BCHYKH M3MCKBAHH CTOMHOCTH 32
BCHYKH IIO3HHMH OT CTOKATa IO IIPeIMETa Ha IOPhIKATE. '

2. Tlpexcransay BCHYKY H3UCKBAHH JAHHYM ¥ JOKYMEHTH, TI0coUeHH B [Ipunoxenne 3 0T HACTOAMOTO
TEXHAYECKO NPESIUIONKCHHAE. 3aHO3HAT ChM C H3HKCBAHETO, Ye IIPE/CTABEHUTE JOKYMEHTH TpaOsa na
Obnat Ha OLIrapcKM e3WK MMM C NIPEROA Ha OBHNrapCKR ©3MK, NPHAPYXCHH ¢ OPMIHHANHHTC
JNOKYMEHTH, ¢ M3KIIIOUCHHE Ha KATaNO3UTe M HPOTOKOIHTE OT THHOBUTE M3MUTBANHSA, KOMTO MOTAT
Jia ¢e NPEACTABAT ¥ caMO Ha aHTIIHICKY e3HK,

3. Horebpxaapam, ue MPEACTABIHUTE OT HAC CTOXH, OIUCAHH B TeXHHUECKOTO HI IPeTIOKEHNE e
*, OTFOBapAT Ha NOCOYEHHTE OT BBH3NOXKHTE CTAHJApTH MITH Ha eKBuBayeHTHH. B ciydaii, ge manen
" MaTepHan OTTOBapA Ha CTAHJAPT, CKBHBAICHTEH Ha IOCOUCHNS Ce 3ajbInKaBaMe J1a TO OTPasHM B
OTACNCH HOKYMCHT H JIa HPEUCTaBIM J0KA3ATE/ICTBA 33 €KBUBAEHTHOCTTA Ha ABATA CTAHZAPTA,

4. BenukM CTOHHOCTH, HOUBJIHEHH B KOJOHA ,[apanrupaHo npemioxenue” Ha TPHIIOKEHHTE
1abnune or Texunuecku cnenpduxarmy or riasa [V OT JOKYMEHTALMATA 38 YYACTHE €A TOYHH H
MCTHHCKH, '

5. Ilpennaram rapaHmMOHEH CPOK 3a TOKOBH Tpancdopmaropu - 24 Mecenia / He no-manko om 24
Meceya/, OT Jarata HAa IPHEMO -— TPEJ@BaTesieH IPOTOKON 3a IIONyuaBade Ha CTOKATA OT
Brzmoxurens.

6. 3amosHaT ChM, Y BMIOBETC CTOKH /IPeAMET Ha HACTONIIATA NpoLeRypa/ M OPHEHTHPOBBUHH
KOJIMIECTRA 32 AOCTABKA 1E OBLAAT NMOCOYeHH OT BE3noKuTens Ipy npoRexaane Ha NpeABHAeHAT B
3011 nporienypa, 32 ONPEALTAHE Ha UITHIHATE) HA BCEKH KOHKPETEH JIOFOBOP.

7. TlpeacTaBsaM JHaHHM 38 ONAKOBKA HA CTOKATA, CHIJIACHO NMPHIONKCHHE 3 KBM HACTOMIOTO
TEXHHYECKO MIPEANOKECHUE,

8, IlpueMaM XONMYECTBA CBHC CPOK Ha JOCTABKA, CHIJIACHO NPHIGKEHHC 2, KHM HOCTOSHIOTO
TEXHMMECKO NPEIUIOKEHHE,




9, Ilpsemam, we B CPOK 1O ....... ( ne noseue om 10 Onu) OT HaTaTa Ha NOATMCBAHE Ha JOFOBOp ¢
BESHOMUTENA, e CKI0Ya IOTOROp ¢ OCOYeRHUaT/Te B odepraTa HORUSIBIMUTENH (nonsisd ce,
aKO YYACTHUKBI ¢ OEKIIPUPAR, He We USHONZ6A NOOUSHLRHNMEN/ 1), :

Hpuaoxenns: i
1. Texuuyecxu WM3UCKBAHUSL M CHENH(HKAUME 32 H3IIBIHCHME Ha Topkukara — rmaga IV or
AOKYMEHTALMATA 38 YIACTHE — HONBIHEHY Ha CHOTBETHHTE MECTA,
2. Konugectsa ¢h¢ Cpox Ha NOCTABKA
3. Onakoexa ‘
4. Hsmexpaun noxymenTH o7 TeXHAYCCKH H3HCKBABASL 1 cnenndukanyy;

Hara 22.03.2016 1. ' HOANIHC u IEYAT: <
Usaitno Ko

he




IV.TEXHIUECKY M3UCKBAHUA ¥ CIEUUOHKANVH 3A M3TTBJIHEHUE HA TIOPBUKATA

Haunenoeanne na matepnana: TOKOBH W3Meppatensy Tpauchopmaropy 10 kV, neysapeny,
X/5/5 A, 07 10 A no 150 A, riofmopeH THI, 33 MOHTHPaHE Ha 3aKPHTO

CrkpaTeno HanmeRoBaune Ha Marepuana: THT 10 kV, (10+150) A, X/5/5 A, nogriopay, 3M
Oé6nracr: I - En. noperasuuy 110/CpH Kareropus: 27 - F3MepRaTeity

H - Tpaned opMatophy Nocrone TpanchopMaTopi
Mepua eanuanua: bpok Apapulinn sanach: JTa
XapaKTepHCTHKA HA MATEpHAJA!
Cyx# TOKOBY H3MepBaTenH Tpancdopmartopn 10 KV, ¢ TBEpIa CRHTETHYHA H20MALH, 33 MOHTHPAHE Ha 3aKpHTO, 6¢3
OTKJIOHEHHS 34 [IPEBKAIOYBAHE Ha IbPBUYHATA HAMOTKA, C ABE BTOPHUHY HAMOTKH ¢ 00a8€H BTOPHYEH TOK Iy= 5 A -
©IHATA 33 LENHTE HA H3MEPBANETO ¢ Kiac Ha TouHOoCT 0,58 1 ApyraTa 3a uenwTe Ha 3aINpTaTa ¢ kiac Ha Tounoct 10P.

TOKOBHTE H3MEPBATENHY TPAHCHOPMATOPH Ca NPEMHHAME NPe3 ITbPBOHAYANA MCTPONIOTHHHA NPOBEPKA K Ca
MapKHPaHH CbC CEOTBETHHA 3HaK IO pelia H IIPH YCIOBHATA HA 3aKoHA 33 H3MEpRantITa.
Hanonssane: '

CyxuTe TOKOBY H3MepBaTennu tpancdoprmatopy 10 kV, noAnopeH THI Ca HPeaHA3HAYEHH 32 3aXPAHBAHE HA TOKOBHTE
BEPHTH Ha ENIEKTPOMEPHTE 33 THPIOBCKO H3IMEPBAHE HA HINONIBARKTE OT NOTPESHTENNTE KONUYECTBA ENeKTPHYECKA
eHEpPrHf, Ha peNeiiHiTe 3aUMTH H Ha KOHTPOJNHO-H3MEPRATENHHTE ANAPATH B CHTHANNALKATE B 3aKPHTH
pasupesenyTenan ypendn.

CHOTBETETBHE HA NPEMUIOKEHOTO HINEIHEHHE ChE CTAHIAPTHIALEONUNTE AOKYMCHTH!
Toropute usMeppatenyy Tpancdhopmaropy tpabea jia OTTOBAPAT Ka: '

+ BICEN 61869-2:2012 ,VisMmepsarensu panchopmatopH. Yact 2: JONBABHTENHN HIRCKBAHHA 38 TOKOBY
TpaHchopuarops (JEC 61869-2:2012)° ¥ na HeroBHTe BANHAHH HIMEHEHHA H NONBIHEHHS WY CKBHBANCHTH,
PlasckBannst KbM A0KYMEHTAMMATA B H3NHTRBANANTA:

Ne o JloKyMeNHT Hpusoxenne Ne
pen ' . {11 TEKCT)

1. Touxo 0503HaueHHE Ha THIA HA TOKOBMTES HIMEPBATEIHH TPaHCHOPMATOPH, CI8 12
TPOH3BOINTENA B CTPAHATA Ha POH3XOL M HOCNEHO H3AAHHE HA KATANOoTa Ha KPB INTRA s.r.0.
TIPOU3BOIKTENA Hexun

_ Hpunoocernue Ne 4

2. Ynoctopepene 3a opo0pasate HA THIIA HA TOKOBMTS H3MEPBATENHH Hlpunonicerue Ne 5
TpaHcGOPMATOPH, H3AAEHO IO PEIA ¥ NPH YCHOBMATa Ha 3aKoHa 32 M3MEPBAHUATA

3. | Texuuuecko ONHCaHHE HA TOKOBHTE H3MEPBATESAHH TPAHCHOPMATOPH, rADAHTHPAHH Hpunoxcenue Ne 6
napaMeTPH W XapaKTePUCTHRH, BINIOYHTEHO KAAc Ha W30/ aLHATa, TSR0 H Ap.

4, YIpOTOKGIHM OT THITOBH M3MHTEANNA HA TOKOBUTE BIMEpBaTeNHH Tpakchopmaropy Ba | Hpunooicene Ne 7
aurauiicku HNM OBATAPCKY €3UK, NPOBEJISHH OT HE3ABMCHMA HITIHTBATENIHA ‘ .
naboparTopys ¢ NPHIOKEHH Pe3YITATH OT H3NHTRAHNATA

5. Cepruipuxar/akpeanralig Ha HezasucHMarta H3nuTearenna nabopaTtopus, nposena IIpunooicerue e 8
THROENTE W3NHTBAHML 110 T. 4,

6. Mndopmauss 3a NPOBEKIAHATE OT NPOHIBOAUTENT KONTPOIHH (PYTHHHN) Hpunoscenue Ae 9
H3INHTBAHNS

7. Yeprexy ¢ pasMepH Hpunoxcenue Mo

1o

8. HHCeTpyKUuMs 32 MOHTHPAHE, BhBEXKAANE B SKCILIOATAUNS, NSHCKBAHHNA 32 NOANBpXKaHe, | [lpuroocerue Ne
BKJHOYHTENHO M3HCKBAHNT 32 NEPHOAHUHOCT HA HeODXOMUMHTE KOHTPOIHA 11
H2MTBAHKA [0 BpeMe Ha SKCINOATALKA 1 Ip.

9, Hauckpanus 3a chXpaHeHHe H TPaHCTIOPTHPaHe Hlpunoocenue he

12
Texuuyecicn fanHH
L XIapameTpH Ha eICKTPHYECKATA PASIPCACAHTEIHNA MPEKa

N

o Mapanserep Croiinoct

pen

1.1 | Obapeno HanpexeHHs - 10000V

1.2 | Maxkcumalno paloTHO Hanpekenye e G0a V

T2 U0
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1.} | Obssena uecrora . : 50 Hz

1.4 {Hayui Ha 3a3eMARaHE Ha SBECIAHHA LEHTHP - NP3 aKTHBHO CHIPOTHRNECHHKE,
- npes aproracurenta Gobuna; uan

_ - H30AHPAK 3BESICH LEHTHD.
1.5 | Tox na kbco crepunenns 15 kA
2. XapakTepucTHKH na paGoTHaTa Cpea M MscTo Ha MOHTHpaHE
Ne no

pen XapaxTepueTHka /MACTO HA MOHTHpaNE Croiisoct/onneanse

2.1 | MaxcsManHa OKONHA TEMIEPATYPa +40°C

2.2 | Munnmanna okonna TeMnepaTypa Munye 5°C

2.3 | OTHOCHTENHA BRAXHOCT Jo 95 %

24 | 3aMbpcaBaKe ¢ npax, TyWEK, arPECHBHN A308E 1 napH Vuepeno

2.5 | Hanmopcka BHCOYNHA Jo1000m

2.6 | MscTo Ha MOHTHDaRe B xoMnieKTRH pasnpenesntennd yoTpoiicTsa
(KPY), B 3axpimi pasnpeneRuTenty ypenGu -
pasnpenenurenay noacTaauny 110/CpH »
TPEHCHOPMATOPHH HOCTOBE

3. KOHCTPYKTABIHN XAPAKTEPHCTHRH H AP, HAHHHN

Ne no I'apanTapano
" XapakTepHcTHRa H3ncknane P p
pen UPEI0MKEHHe
3.1 ¢ us a) TOKOBHTE H3MEPBATENHA
Korctpyxu ) pBaTes TokopuTe H3MEpPBATENHH
TpancgopmaTopu TpaBea Ha
TpanchopMaropu ca ot
6nnaT o1 noamopeH THO U A
TICAIIOPER THN M ca
GhOaT 3aMBTCHH ChC
CHHTETHYIHA, MOHONHTHS SAUMTEHH ChC CHHTETHYHE,
TEBpIE PIBOJ;aH.HSI ! MOHONHTHA, TREPIA
P : H30N4LK4, CEOTBCTCTRALIA
CHOTBETCIBAILA Ha
Ha u3uCcKBaHuaTa Ha BJIC
naHcksanuATa Ha BAC EN _
EN 60085 nnu exsusanent
60085 wunn exsusanenT 3a
TOMIHHEH KNIAC Ra H3onauyaTa | o LOLUHMHEN KIAC Ha
; H3onanMATa - min 120 (E
. - min 120 () h (E)
6) Toxorute H3MepBaTenny TokoeuTte H3MepBaTenHy
TparcdopMaropn Tpadea Aa TpaucHopMaTopH ca
BLIAT CHOPBKEHH C KITEMH ¢ 10 | CHOPBIKEHH C K/ICMH ¢ 110
ZiBe BHHTOBYM CHEAUHEHNA, 32 IBE BHHTOBH CHEIMHEHNS,
CBLP3BANE HA NBPBHYHATA 33 CBHP3BAHE HA
BaMOTKa H KneMes 60K 3a MBbPBHIHATA HAMOTKA B
CBEP3BAHE HA BTOPHYHHTE KnemeH OJIOK 3a CBBP3BaHE
BEPHTH. Ha BTOPHYHHTE BEPHTH,
3.2 | BTOpHUHH HAMOTKY - a) Enna nropuusa HamoTxa 3a Exnna sropyana HamMoTka 3a
6poit 4 npenyasHauenne HENTE Ha HIMEPBAHETO. LeJIHTe Ha H3MEPBaHETO.
6) Eana BTOPHYNA HaMOTKA 33 Enua BropHusa HamoTka 34
IEANTS Ha 3alHTaTa. LIG/IHTE Ha 3AMTATA.
3.3 | Moutupane a) TokossTe HaMepBaTeHH Toxosute n3meppaTensn
TpaHchopmaropu TpsGea ga TpaHchopmaTopn
HO3BOMABAT MOHTHpAHE B MO3BORABAT MOHTHPAHE B
NPONIBONHO TONOKEHHE. NPOH3BOIHO NOAMKERNE,
6) ToxoBHTE H3MEPRATENHH TokosHTe u3MepsaTenny
Tpadedopmaropu Tpadpa na TpaHchopMaTopH ca
OBaaT cHAGREHH ¢ MOHTaXKHA cHAONEHH C MOHTAKHA
OCHOBa, H3patoTeHa or OCHOBR, H3paboTeHa oT
YCTOHYHBH Ha KOPO3Hs YCTOHYHBY HA KOPO3Us
METANM/MCTANIHA CIUTABH KM MeTamy/MeTalHu CIIIaRH
OT NONMHKOBAHA JIaMapUHA; HIIH OT NOUHHKOBANA
fJaMapyna,
el Nty
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N 1o . I'apanrupano
pex Xapamepﬂcfmkg Hznckpane npeANOKEHIE
3.4 | Knemu 3a cebpsrane Ha mhpeuanata | Kaemure vpalea pa Gpmar KnemuTe ca napaboreHn o
HAMOTKa ' wapaboTeHH OT MEML MY MeHHa MeH MAN MeIHa Cruias
£TaB HefonycKala HEROTYCKAIa
SHEKTPOXUMHIHA KOPOIHR NIPH SMEKTPOXHMHYHA KOPO3HA
CBLP3BANETO Ha NpH CBHP3BAHETO Ha
TparchOpMaTOPHTE ¢ MEABH B | TPaHCHOPMATOpHTE &
aNyMHHUEBH ILHHH, MGIHKE MY anyMuHHEBH
HIHHH.
3.5 | Knemey 650K 32 CRBP3BAHE HA a} Kuemunar Gnox tpabea na 6ene | Knemuuar 610K e or
BTOPHYHHTE BEPHIH OT BHHTOB THII ¢ BH3MOKHOCT BHHTOB THI! ¢ BBH3MOKHOCT
33 CBBP3BAHE BA MHOTOXKHYRH | 3a CBbP3BAHE Ha
NPOBOJHHUM Ha BTOPHYHHTS MHOTOXHYHY IPOBOJHBL
BEPHIH CBC CEYEHNE 10 4 mm®. | Ha BTOPHYHHTE BEPHTH ChC
ceverte Jo 4 mm
6) Knemnusar Gnox tpabea na 6eae | KneMuugr 610K e 3amuTen
3QIMHTEH ¢ IPO3payeH Kanax 33 | ¢ NPO3PAYeH KanakK 3a
BH3YaNeH KOHTPOJ ¢ BH3YANEH KOHTPOJ C
BE3MOXKHOCT 38 iioMOupane. BB3MOMHOCT 32
oMOupane,
8) Knemnre Ha KaeMuHaT G10K KneMHTe Ha KACMHHAT BIOK
Tpabea ga OenaT n3padoreHy ca u3paGoTeHH OF MECHHT
OT MECHHT HIIH Apyra HITH ApYyTa HOAXOAs1IE
HOBXONAULE HEKOPO3Hpalla HEKOpO3Hpalla MeHa
MeJHa CTIFaB. CIfTaB.
1) Knemuausar 6nox Tpaboa na Knemuuar 610K ocurypsaea
OCHLYPABR BB3MOXHOCT 32 BBE3MOXHOCT 33 3a3eMABAME
3a3eMABAME HA H3BOJMTE Ha Ha M3BOANTE HA BTOPHYHNTE
BTOPHYHHTE HAMOTKY. HAMOTKH,
3.6 | 3azemasane TOKOBHTE H3MEPRATENHH TOKORHTE HIMEPBATERHN
TpancdopMaTopn Tpatea na Opnat | TpanchopMatopy ca
CHOPLKEHH ChC 3a3eMHUTENeH GONT | CHOPBKEHH CbC
min M8, o3HaueH CBC 3HAK 3azemuTenen Gonr min M4,
w3aIMpTHA 3eMa”, O3HAYEH Che 3HAK
»3aLUNTHA 3eMA”.
3.7 | PesGopu i cxperuTe/Hy CoeaHHenns | Benyku pe3CoBH M CKpeNuTesiny Beyurn pesbosy B
ChEHNHEHNA Tpabra na GbraaT CKPEMHTENHH CHEANHEHHA
#3paloTeHN OT MECHHY UM ApYrH | ca u3paGoTesH OT MeCHHY
AOAXOEIH HEROPOZHPaLH WK BPYTH TOAXOAIMH
METaNit WK METaNHU CilIaBH, HEKOPO3HPALIM METANH MK
. METa/IHH CIINABH.
3.8 | MapxupaHe Ha of4penuTe cToitnocTh | a) TokoBHTE HIMEPRATENHH ToxorHTE H3MEPBATENHI

TpancopmaTopy TpaOBa Aa
Gppar MapkupasH OT CTPaHaTa
Ha KueMHus oK ©
HHdOpMaLHA 3a obIBeRHTE
CTOHHOCTH BBLPXY KOPRYCa Ha
TpaHcdopMATOpa HITH BEPRY
Tabenxa CbrAaCHO
H3HCKRAHUATA HA T, 6,13 oT
BHC EN 61869-2 vnu
EKEHBAJICHT,

TpaHcopMaTopH ca
MAapKUPaHH OT CTPaNaTa Ha
KieMBHS OIOK ©
undopmarus 3a o6apeHuTe
cTOlHOCTH BHPXY KOPIyca
Ha TpanchopMaTopa win
BLPXY TafeAKa ChraacHo
H3UCKBAHNATa Ha T. 6.13 oT
BACEN 61869-2 sy

CKBHBANCHT.
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N o 3 Fapanrupano
e Xapaxrepucrura Hsucxmane G

6) OGsBennuTe CrONROCTH MOXe 13 | ObABeHHTe CTOMHOCTH 1Ie
Ob1aT HaRECEHH upes 6baar HaHeceHy upes
TPaBHpaHe BHPXY KOpIyca Ha TPaBMpAHE BBPXY KOpityca
TpanchopMatopa unK BLPXY Ha TpagchopMaTopa MM
Tabenxa u3paboTeHa oT BEpXY Tabenka uspaborena
BHOIHMSHPAH ANYMHHHHA I OT | OT AHOAUSUPAH ANyMHHUH
CKBHBJICHTEH YCTOHRYHB Ha HIH OT eKBUBANIEHTEH
KOPO3Ha MaTepuaN, Kato 3a YCTORYMB Ha KOPO3HSA
HeNiTa He MoTar na 6Laar MATepHAN, KATO 3a LieATa
H3NON3RaHH Talbenky (eTukeTy) | KAMA Xa 6BLAAT M3NON3RAHY
OT CaMO3a/IenBall Ce THIT, tabenku (eTuxern) or

caMosalienBall ¢e THII,

B8} Mapkupoekara Tps6Ba 1a 6n.ae MapkHpoBkata e Hanecena
HAHECEHa TPAHHO M WeTAuBO N0 | TpaiiHo N YeTMBo MO
HaYHH, 10 KOHTO Ja He MoXe HauhHy, 0 KOUTO Ha He

- Ita ObJie 3anHueHa, Moke Aa Gohe sannuena.

r) Axo ce n3nonssa Tabenxa, T4 AKo ce H3nonsea rabenxa,
Tp#OBa na Onfie bukcHpana T4 & duKCHpaHa 30PaBO KEHM
3/PABO KbM KOPIIYCa Ha KOpryca Ha TOKOBHTE
TOKOBHTE H3MEPBATEHN H3MEpPRATENHH
TPAHCHOPMATOPH Upes TparchOpPMaTOPH upes
YCTOHUHBY HA KOPO3Ms HUTORE, | YCTOHYMBM Ha koposna

HHTOBE,

x) Ot cTpanaTa Ha KneMuns 610K, | O CTPANATA HA KJIEMHHS
BBPXY H30NIAUMATA HA TOKOBHTE | GNOK, BLPXY M30NaUHATA HA
H3MEPBATEIIHE TOKOBHTE H3MEpBATENHH
TPAHCHOPMATOPH TpanchopmaTopy e Gpae
RonBARUTENRO TPpAGBa a Ghae | Mapkupad ¢ BaaEGHAT HIM
MapKHpan ¢ sBATLGHAT KN peneder nevat ofssenns
peneden nevat o6ssenns KoeduuMenT Ha
xoeULMEHT Ha TpaHcopManys, ¢ pasMep
Tpanchopmanun, ¢ pasmep na Ha wpHdTa min 20 mm,
wpHpTa min 20 mm. -

3.9 | Mapkupare na u3BonMTE Hsponure Ha ToKoBHTE M3sonute na TOKOBHTE

H3MEPBATENHH TPaHCHOPMATOPH H3MepBaTENHY

TpAbBa ua Ghhat MapKupauu TpaHchopMaTopy e 6naar

TPaiHO ¥ YETNHBO CHINACHO Mapxupany Tpalino B

H3WCKBaHuATa Ha T. 6.13 o BIIC YSTIHRO CBINTACHO

EN 61869-2 unu expusanenr. M3MCKBaHMATa Ha T. 6.13 or

BJIC EN 61869-2 1nu
. . _ EKBHBAJICHT.

3.10 | ITspeoHayania nposepKa 1 3HaLK 3a a) TokoBnTE H3MeEpBaTENHN Toxosute n3MepsaTenn
yaocToBepsBane (ChINAcHO TpaHcgopmaropr Tpabea sa TpaHchopMaTopl me Ghaar
pasnopeabite Ha 3akoHa 3a Obiar HoCTaBenH ciep JOCTABEHH CHe)t
HIMEPBAHKATA) H3BBPLIBAHE Ha BPBOHAYANHA | M3BLPIIBAHE HA

METPOJIOTHYHA IIPOREPKa. IBPBOHaYANHA
MeIpOACTHYHA ApOBepKa.,

6) ITbpBonayata MeTposoTHuHA spronavania
nposepxa Tpadsa na Gpae METPOJIOrHYHa NpoBepKa
YEOCTOBEPEHA ChC 3HAK 33 1te ObAIe YHOCTOBEPENA CBe
ITEPBOHAMANHA NPOBEPKa H 3HAK 3a HbLPBOHAYANHA
KONHEeTO HA NPOTOKONE OT MpOBEPKa H KOIHETO Ha
NPOBEASHHTE HATIATBAHAL, NPOTOKONA OT NPOBENeHITE

' H3THTBAKYA.

Ve




Ne no T'apanTupano
pea Xapaxrepucruka Hsncksane - pepan cmle)n e
3.11 | TpanchopTHa ONaKOBKA ToKoBHTE H3MEPBATENHK TokonKTe H3MepBATENHY
TpaHcdopmaTopy TpaGea ma 6bnaT | Tpachopmaropu me Grrar
3aIUHTERN NOCPENCTBOM SALEATEHK MOCPEACTBOM
NOOXONTLEA OTIAKOBKS, TIOAXOMNFNA OFIZKOBKA,
NpeanasBalla ' OT NOBPERH H INpefna3palla K oT
BB3JCHCTEHA HA OKOTIHATA Cpela, TOBPENH H Bb3aeHCTBUA Ha
NOAPEOEHU ¥ 3aKperieHH Ha OKOJIHATA CPERA, HOAPEACHH
TPAHCNIOPTHU NANETH, M 3aKpencHy Ha
TPAHCTIOPTHY NaNeTH.
3.12 § ExcniioaTauHoHHa EeAroTpatiHocT min 25 ropunn’ 25 rogann
4, Q0111 TeXHAYeCKE NAPAMETPH, XAPAKTEPHCTHRKH H D, AAHNH
Ne Itapamersp Hsuckpane P'apautHpano
0 pen HpeaIoKeH e
4.1 {Knacose Hg TOYHOCT: - -
4.1a | 3a H3MEpBATEAHATA HAMOTKA 0,58 0,55
4.1b | 32 HaMoTKaTA 32 3alMTaTA 10P 10P
4.2 | Obsped DpORBIDKUTENEH TEPMHYEH TOK, Ly min 1,2x I, 1,20
4.3 | Homunanen koeduupent Ha Gesonacyoct - FS 5 5
4.4 i HoMunanaa rpanuyna KpatHocr - ALF 10 10
4.5 {O6apenH BTOPHYHY TOBAPH 3a TPaHC(HOPMATOPH ¢
IDEBOJHO OTHOMIEHHE A0 30/5/5 A ) i}
4.5a | 3a Y3MEPRATENIHATA HAMOTKA min 10 VA 10VA
4.5b | 3a naMoTKaTA 38 3AILUTATA min 15 VA 15VA
4.6 1 O0gBeHH BTOPHYHK TOBAPH 3a TPAHCHOPMATODH ¢
IPEBOAHO OTHOWEHWe Han 30/5/5 A: . )
4,64 | 33 H3MEPBATENHATA HAMOTKA min 15 VA 15 VA
4.6b | 3a HAMOTKATA 34 3A1LHTATA min 30 VA 30 VA
4,77 1 O6aBeH0 H3ABLPKAHO HANPEKEHHUE C IIPOMHILINEHA 28V 28 xV
YeCTOTA 34 H30MAUHATA Ha HLPSHYHATE HAMOTKA {edexTyrna cToiiHoeT)
4.8 | O04BeRO HINBPKAHO HATIPEKEHHE C MBJIHHEB HMIYNIC 75 xV 75 kV
38 H30MALMATA Ha NLPBHYHATA HAMOTKA ) {pbpxopa cToliHOCT)
4.9 | Obapeso NANLPKAHO HANPEKEHHS ¢ IIPOMHANIEHA kv Jkv
YECTOTA Ha H30NALHATA 34 BTOPHYHITE HAMOTKK (edexnBna crofiHOCT)
4.10 [ Haii-85cOK0 HanpesKeRKe 3a CHOPLKERUaTa, U, 12kV 12kV
{edexTHpHa cTOlHOCT)
4,11 | Tormsed Knac Ha H3ONAUMATA min 120 (F) 120 (E)
{cern. BIIC EN 60085:2008)
4.12 | HonycTHM# HUBA Ha YACTHYHML PAspa; - -
4.12a|mpu 1,2 U, max 50 pC max 50 pC
4.12b | npn 1,2 U3 max 20 pC max 20 pC
4.13 | Ocnopus pasmepy cprtacHo DIN 42600-8 yacr - -
4.13a L 15¢ £]15 mm 150 £15 mm
4.13b b 185 £15 mm 185 15 mm
4.13¢ [ 270 mm 270 mm
4.13d by max 148 mm 148 mm
4.13e e 125 mm 125 mm
4.13f by 220 +5 mm 220 £5 mm

5. TexHHYeCKH TApaMETPH HA TOROBH H3MepLaTe M Tpadedopymaropn ‘
5.1 Toxor n3mepeatesen Tpanchopmarop 10 KV, 10/5/5 A, nounoped THIN, 33 MOKTHDANE HA JAKPHTO

Homep Ha crangapra

Tui/pedepenten HOMED CBIIACHO
KATAJIOTA HA TPOH3BOANT NS

20271131

CIS 12

HauMenonarne Ha MaTepuana

y,

satop 10 kV,
=

Tokoe Ham ERIPaH
N - e
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10/5/5 A, nopnopen T, 2a MOHTHpaHe Ha
3AKPHTO
CHKpATEHO NAHMENOBAKNE HA MATEPHANA THT 10 kV, 10/5/5 A, noamopen, 3M
Ne Fapantupano
o pexy Tlapamersp Wsuckpane npgxnomgnne
1. ) O6speH nEpBuyeH TOK, o 10 A 10 A
2. | OBaBeH nbpRHYEH TOK Ha TePMHYHaA YeToituuBocT, 1, min L, x 60 2LkA/s
3, | OGaBen nEpBHYCH TOK Ha AMHAMHYRA YCTOHYHBOCT, min Iy x 2,5 SKA
by
4. | O6sBeHy BTOPMYHH TOKOBE! - -
4a__ |32 HaMepBaTeHaTa HAMOTKA SA S A
4b | 3a vaMoTKata 3a 3auMIMTATA SA SA
5. | O6sBenu koedulnenTs Ha Tpaunchopmanma: - -
5a__ | 32 H3MEPBATEJIHATA HAMOTKA 10/5 A 10/5 A
5b_|3a namorkara 3a 3amuTa 10/5 A 10/5 A
6. | Terno, kg Ha ce rocoun 25

5.2 TokoB HamMeppaTeden Tpaschopmarop 10 kV, 15/5/5 A, NOAMOPEH THM, 38 MOHTHPAHE Ha 3AKPHTO

Homep na cranxapra

Tun/pedepenten Homep chriacno
KATA/I0TA Ha APOHIBOANTEISE

202771132

CTS i2

'HauMeHOBARHE A MaTepuana

Tokos nameprarenes pancdopmarop 10 KV,
15/5/5 A, noanopes trn, 3a MoHTHpaNe Ha
3BKPHTO

Crkpareno RalMeHOBANHE Ha MaTepHana

THT 10 kV, 15/5/5 A, nonanopen, 3M

Ne Tapantapano
o pen Mapamersp Hsuckrane nps nnu}icle);me

1. | O6aren mbpBHYUEH TOK, Ly 15A I5A

2. | OBsBen nppBHYEn TOK Ha TepMuaHa yeTolunsocr, I, nin I, x 60 2kA/ls

3 ?Gzneﬂ IbPBHYER TOX HA AMHAMUYHA YCTORYHBOCT, min Iy, x 2,5 SKA

dyn

4. | OGaBeHY BTOPUYEY TOKOBE: - -

42 |3a H3MEPBATEeNHATA BAMOTKA SA 5A

4b | 33 HamMOTKaTa 3a 3ANMUTATA 5A 5A

5. | OGspesn koeduineHTH Ha TpanchopManna: - -

58 |33 ¥3MEDBATE/THATA HAMOTKA 15/5 A 15/5 A

5b | 34 vamoTkara 3a 3amuTa 15/5 A 15/5 A

6. | Terno, kg Ja ce nocoun 25 -

5.3 ToxoB H3mepaaTenen Tpanchopmarop 10 kV, 20/5/5 A, NOATOPEN THII,

34 MOHTHPAHE Ha 3aKpHTO

Homep na cranzapra

Tun/pedepenren nomep carnacno
Ka1a/01a HA HPOH3BOAHTENIA

20271133

CIS 12

Haumenosanne ua MATEpHANA

ToxoB usMepsaTenen Tpanchopumarop 10 kV,
20/5/5 A, nonnopen Tan, 3a MORTHpaHe Ha
SAKPHTO

CLxpareHo HaHMeHOBaNHE Ha MarepHadia

THUT 10 kV, 20/5/5 A, nopnopen, 3M

% 4

CAMQKQE

Na Tapanripano
o pea Tlapamersp Pisuexeane ——

1. | Obssen mpnuyeH 10K, I, . 20 A 20A

2. | ObsBen mpphydeH TOK Ha TEPMHYHA YoToRYHBOCT, I, min f, x 60 2 kA/ls

3. | ObsBeH nppruuer TOK Ha IHHAMHYHA yeroiiuusoct, min Iy, x 2,5 SKA

Ia’ 3

4. | OGanery BTOPHYHY TOKOBE; - -

da | 3a usmeppatenHaTa HAMOTKa 5A A

4b_ |33 HAMOTKATA 32 3AHIUTATA 5A SA

5, _| OBstmenn KoepuIHEHTH Ha TpanCHOPMAH: T e

7 N
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Sa | 3a U3MepBaTeIHATA HAMOTKA 20/5 A 2005 A
5b | 2a namoOTHATA 32 3MIATA 20/5 A 20/5 A
6. [ Terno, kg Ja ce nocoun 25

5.4 Toxos n3mepeaTeaeH Tpancgopmarop 10 kV, 30/5/5 A, nognopel THI, 33 MOHTHpPaNe Ha 3AKPHTO

Homep na crangapra

Tun/pedepenren momep chHIIIACH
KAT#A0ra HA NPOM3RORHTRIA

2027 1134

CTS 12

HaumMenoranue Ra Marepxana

ToxoB H3MepBaTeneH Tpanchopmarop 10 kV,
30/5/5 A, nognopen Ty, 3a MOHTHPAHE Ha
" 3AKPHTO

CEHKpaTeHo HAHMEHORZHHE HA MaTepHaJa

THT 10 kV, 30/5/5 A, noamnopey, 3M

Ne Fapaurnpano
10 pen ' Iapamersp Hanexpane NPETOKCHHE

I. | OGspen nBpBHuEH TOK, L, 30A 30A

2. | Obsper IppERYCH TOK Ha TepMuyHa yerofiunpoct, Iy min L, x 60 4 kA/ls

3. ?55“30!-1 TIBPBHYEH TOK Ha AHHAMHYTHA YCTOHUKBBOCT, minJyx 2,5 10 kA

dvn

4. | OGapeny BTOPHYHH TOKOBE! - -

4a | 33 H3MEPEATESAHATA HAMOTKA SA 5A

4b | 3a HaMOTHATA 33 3GLIKTATA SA 5A

5. | O6apens koeduueHTH Ha TpaHchOpMalHa: - -

5a | 33 n3MepBaTenHaTa HAMOTKa 36/5 A 30/5 A

5b |33 HAMOTKATa A 3alUMTa 30/5A 05 A

6. {Terno, kg Jla ce rmocoyn 25

5.5 Tokop s3mepearencn Tpatcdopmarop 10 kV, 56/5/5 A, noanopes TH, 30 MONTHPANE HA 33KPHTO

Homep Ba cTasaapra

Tun/pedeperTen HOMEP CHIVIACHO
KATaN0ra Ha NpON3BOAHTENs

20271135

CTS 12

Haumenonanue Ha MaTepHana

Tokos u3MepeaTeneH Tpanchopmartop 10 kV,
50/5/5 A, noanopeH THN, 3a MOHTHpaHe HA

3aKPYTO
CLKEpaTeno HaHMeHORAHNe HA MaTepHala THT 10 kV, 50/5/5 A, nognopen, 3M
M Hapamerpp Hsrckpane Tapatnpano
70 pen NPEIIOKEHHE
1. | O6sapen nbpBHMEH TOK, 1, 50A 50A
.| ObsaseH nppBHUCH TOK Ha TepMuUHA YeToHuupoct, &y min 10 kA/1s 10 kA/ls
3. | OGaped nspBNYEH TOK Ha IHHAMBUHE YCTOHMHBOCT, min 25 kA 25kA
Ly '
4, | Obapenn BTOPHUHI TOKOBE: - -
4a |33 H3MEPRATENHATA HAMOTKa 5A SA
4b {32 naMoTkara 3a 38IUMTATA SA 5A
5. | OBspenu koeduumneHTH Ha TpancdhopMania; - -
5a | 3a H3MepBATENHATA HAMOTKE 50/5 A S0/5A
5b | 3a HaMOTKATa 31 JAIKHTA S0/5A S0/5 A
6, | Terno, kg Ha ce nocoun 25

5.0 Toxor n3meppaTenen rpanchopmarop 18 kV, 75/5/5 A, noanopeH THM, 33 MOHTHPAHE HA 3AKPHTO

Homep ua cranpapra

Tun/pedepenTen HOMep CLITACHO
KATAN0C2 HA TPOH3BOAMTEsH

20 27 1136

CTS 12

Hanmenopanse Ha MATEPHANA

Toxon nimepparencH rpancdopmarop 10 kV,
75/5/5 A, nOANOPEH THIT, 33 MOHTIHPANE Ha

JAKPHTO
ChipaTen0 HAHMEHOBAHKECE Ha MATCDHAJA THUT 10 kV, 75/5/5 A, nonnoped, 3M
N | Tlapamersp Msuex s i 2 b [ SBapaHTHPAHO
'/ L "’u
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1o pea npeaaoKedne

1. | Obasen neperUeH TOK, L, 75 A 75A

| OGABEH ILPBHYEH TOK HA TEPMHYHA yeToHuseocT, Iy min 15 kA/ls 15 kA/ls
3. | OfsaBeH NLPBHYEH TOK HA IMHAMMYKA YCTOHUHBOCT, min 37,5 kA 37,5kA

Lan

4. | ObaBeHH BTOPHYHY TOKOBE: - -
4a | 3a w3MepBaTennaTa HAMOTKA SA 5A
4b |33 HaMoTKaTa 33 3aILHTATA . SA SA
9. | Obsapenn koednunenTH Ha TpancdopManiis: - -
5a | 38 W3MepBaTenHaTa HaMOTKA 75/5 A 75/5 A
Sb__ {3a RAMOTKATA 3a 3RIIHTA 75/5 A 7515 A
6, |Terno, kg Ja ce mocoun 25

3.7 Toxoe nsmepratesc Tpancgopmarop 10 kV, 100/5/5 A, HOINOPEH THIL, 38 MOITHPANE HA 32KPHTO

Tun/pedepenten nomep enraacio
KATANOIa Ha HEPOH3IBOANTEIR
CTS 12
Tokos usmepearenen Tpanchopmarop 10 kV,
10073/5 A, nonmopes Thn, 33 MOHTHpAHE Ha

Homep na craggapra
20271137

Hanrmenosanne ya marepuana

33KPHTO
ChEpareno HaHMeMOBalNe Ha MATepHaia THT 10 kV, 100/5/5 A, noanopesn, 3M
Ne Tapanrupano
1o pen TTapamersp Hsuckpane npfunom*e)nue
1. | OGsBen nbpeuyeH ToK, [, 100 A 100 A
2. | Obasen nbpeHYeH TOK Ha TEPMHYHA YCTORYUBOCT, Iy, min 20 kA/ls 20 kA/ls
3 O0sBeR NBPBHYCH TOK Ha AHHAMUUNA yeroHuspocrT, min 50 kA S0kA
din
4. | O0aBeHH BTOPHYHH TOKOEE! - -
4a |33 M3MepBATENINATA HAMOTKA SA SA
4b__ | 3a HaMoTkara 3a samuraTa SA 5A
5. | OGsrenn koepunyenTs Ha TpagchopMauus; - -
Ja__ | 33 H3MEPBATENHATA HAMOTKA 100/5 A 1H00/5 A
5b | 2a Hamotkara 3a samTa 100/5 A 100/5 A
6. | Terno, kg Ha ce nocoun 25

5.8 Toxor namepparTenen Tpancdopmarop 10 KV, 150/5/5 A, noanopen T, 3a MOHTHAHE HA 3AKPHTO

Homep na crangapra

Tun/pedrepenren voMep cxritaco
KaTaJ0ra Ha BPOH3BOANT /IS

20271138

Hawumenosanue na matepnana

Tokos naMeprarenen Tpancopmarop 10 kV,

150/5/5 A, mopnopen Tum, 3a MOHTHpaKe Ha

C'LK{JE’ITC‘-HO HalMenoBaAENe HA MaTepHana

TUT 10 kV, 150/5/5 A, nonnopen, 3M

Ne FapanTHpano
1o pex Hapamernp Hzncxpane NpeATOKeHE
1. | OGgnen nppBRYCH TOK, J,, 150 A I50A
2. | OBsseH mppEHYSH TOK Ha TePMUYHA YCToHYRBOCT, )y min 31,5 kA/ls 31,5 kA/1s
3. | ObsBeH NbpBHYEH TOK Ha AMHAMHYHA yeroiungocs, min 79 kA 30 kKA
Idyn
4. | ObapeHy BTOPHINK TOKOBE: - -
4a__ |3a u3mepsatennata uaMoTxa SA 5A
. 4b | 3aHamMOTKaTa 32 3ALUHTATA A 5A
. | OGspenu xoeduuMeHTH Ha TpascopMaLis’ - -
32 |33 H3MEPBATERHATA HAMOTKA 150/5 A 150/5 A
Sb__ | 3a HaMoOTXaTa 32 3a1MTA 150/5 A 150/5 A
6. . iTerno, kg Ja ce mocoun 25




JMEKJTAPALAS

Tomymoymucaunst Meatino Apanreos Komapexi, B Ka9eCTEOTO MU Ha TPC/CTABILIBAN] “BAK-
02 QOJI, yIacTHHK - B IPOLEAYPA Ha JOTOBAPAHE ¢ OOHBICHHE 3a BE3NATAHC Ha00IMEecTREH

TIOpBYKa ¢ IpeyMeT: . JlocTasKa Ha TOKOBH rpanchopmaropr 10 u 20kV*, pedp.Ne PPD 15-124,
JEKJIAPUPAM

B cinyualf, 4e KaHAWIATET, KOFOTO npejcTaBEEaM G5 n30paH 3a H3IEIHUTEN, e JOCTaBH
tpacopmaropu TaI THT 10 kV, (10+150)A, X/5/5 A, noxmopry, 3M u TpauchopMaTOPH THIL
TUT 10 kV, (200+250)A, X/5/5 A, mommoprd, 3M, ¢ pasMepu, KOMTO OTroBapsl Ha
M3CHKBAHWATA Ha BE3HOKHTEIL,

P
Jara 28.04.2016T. _ Hexiaparop: %
g

Uraitino K(//;)
N

\&9&@21{0‘/

e L

—




N




g | ’ 9 | 5 v z

oS LZ YIS o5 VLT e} DUZeIAN JUDLIOIOP BU BARH BULRITA i
/0000000111
NSIEIIA O sk tmw_w hmk ,Em:bbww
L-V0SZLS ZL SID il
A2y )
ZL 51D PUZTL WALYD Jorelals “BU; TYACTOUINGY
L)) ©NE sedpuy Bl MYAHIS BIOW 28 TYAQDYULAA
m.._. ‘Asas H 1 89808 1SONSavdl ;n%. T
"l [ BEFam_BONIAH|  ONY SLsOS INYAOWTION .. A RyINOEd

Y
- - e i
Get cLoxwy | o
[ ——— “ a
i -
EMHDE00NgWOVL BVY LVOg
MBI0s Bupas . w e e
gnalg IDDACOWCL o~ —— &3 . | .
R ! i 4 =
g = B ®, ] b |
ST ! ol
m == |
i -
N :
4 : SIBd7T o
, _ @ ® L
\\ju ===t =T o 8
| Do
SCXCIN | T yoL 00E R
eFL e W







e * ™ 4 N
3 <
1 l!l Igl
13 . 12 '
of o\ |

Bl

60| [oe]]| |

r/
l___les

Fan
o)

ez

Haumenopande na marepuana:  Toxoex nasmeprarenyn tpanchopmaropn 10 kV, meyanpenn
X/5/5 A, or200 A 1o 2500 A nonmopeH THTI, 382 MOHTHPAHE Ha 3AKPUTO
Cuxpareno HaumenoBanmne Ha mareprana: TUT 10 kV (200+2500) A, X/5/5 A, noanophy, 3M

Odnacr: 1 - En. nogcranupy 110/CpH Kareropus: 27 - M3Meppatenn
H - Tpancthoprmarophu nocrose TpaBchopMaTopu
Mepna egunnna: Bpoit Apapniinn sanaci: Ja

- XapakTepneraka Na MarepHanal

Cyxu TOKOBH HaMepsaTeHu Tpancdopmartops 10 KV, ¢ Teppaa cHHTETHYHA H30NALHA, 34 MOHTHDAHE HA 3AKPHTO, Ge3
OTKNOHEHHS 33 NPEBKITIOYRAHE HA NBPBUYHATA HAMOTKA; C [Be BTOPHYHH HAMOTKH ¢ 001Bel BTOPHYEH TOK I= 5 A -
e/{HaTA 38 NeNHTEe Ha H3MEepPBAHETO ¢ Kac Ha Toutoct 0,58 1 ApyraTa 3a HE/MTE Ha 3aliHTaTa ¢ KNac na roudoct 10P,
TokopuTe U3MEPBATENRN TpaHedOPMATOPH ca IPEMUHANTH IPE3 THPBOHAYANHA METPONOrHYHA NPOBEPKA M ¢4
MAPKHPaHH CHC CEOTBETHHA 3HaK 110 PeJia ¥ IPH YCIOBHATA Ha 33KOHA 32 H3MEPBAHNATA.

Hsnomsnane:

CyxHTe TOKOBH M3MepBaTeny Tpancopmaropy 10 KV, nofnopes THN ¢a NpesHa3HaYeHH 3a 3axpaHBaHe H4 TOKOBHTE
BEPHTH HA ETEKTPOMEPHTE 38 TBPTOBCKO M3MEPBAHE Ha H3MON3BAHATE 0T NOTPEOUTENHTE KONHYSOTRA SIEKTPHUECKA
eHeprHg, Ha penefHHTe 3alUTH H HA KOHTPONHO-M3MEPRATCHHHTE aNapaTH I CHTHANM3AUMATA B 3AKPUTH
paznpessnnTenyt ypeaoH.

CrorpeTcTBHE HA MPLIUIOKEN 0TO HINLAHENAE CBC CTAHAAPTHIANHOHHHTE JOKYMCHTH?

TokOBHTE H3MepBaTENHY TpaHcopMaTepH TPAGsa A2 OTrOBAPAT HA:

= BJHCEN 61869-2:2012" Hamepsatennu tpaucthopMaropy. Yact 2: HONBAHUTEIHN H3HCKBAHNA 32 TOKOBH
tpancthopmaropu (EC 61869-2:2012)" 4 va HeroBHTE BAMMAXN HIMEHEHHA U JIONBIHEHUA MIH EKBHUBATOHTH,

>/ /
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H3uciksanpi Kb HOKYMEHTAUHATA #H HINHTBANUATAS

Ipunoxenne Ne

MNeno
pena Aoxyment (1 Texer)

1. Touno obo3nauerye Ha THNA Ha TOKOBHTE H3MEPBATEIHY TpaHcdopMaTopy, crsiz
TIPOM3IBOJNTEIA H CTPAHATA HA NIPOM3XOJL ¥ MIOCIENHO H3LAHME HA KATANOTa Ha KPB INTRA s.7.0.
NPOHIBORHTENS Yexus

. Hpunoscene No 4

2 YrotToBEpEHME 32 OROOPABAHE HA THNA HA TOKOBHTE H3MepBaTesHy Hpunoowenue Mo 5
TpaHCHOPMATOPH, HINANEHO 110 Pelia H TIPH YCNOBHATA Ha 3akona 3a H3IMCPBAHHATS

3, Texnnuecko onHcanye Ha TOKOBHTE H3NMEPBATENIHA TPaHChOpMaTOPH, - Hpunoocenue Ne 6
FApaHTHPARH NAPAMETPH M XApaKTEePUCTHKA, BKTIOYHTETHO KIIAC HA HIONALMATA,

TErNo i Ap.

4, HpoToKonH OT THNOBY HINKTEARHA HA TOKOBHTE M3MepRaTeNHH Tpanchopmaropn | Hpunoacenue Ne 7
Ha aHrANHCKY i GLIrapexs e3vK, NPOBEIEHH OT HE3ABHCHMA H3NKHTRATENHS
NaGOPATOPHA C PHIOKERH PEIYATATH OT HINHTBAHHATA

5 CeptHiukat/axpeanTaums Ha HE3ABHCHMATA HITIRTEATEIHA nabopatopus, nposena | Hpunoocenue Ne 8
THIOBHTE H3DHIBAHBA HO T, 4,

6. Hnpopmanns 3a NpopexasuTe OT NPOHIEOAHTEHS KOHTPOJIHM (DYTHHEHK) Hpunoowcenue Mo 9
H3OHTBAHUA

7. HepTexu ¢ pasMepn Hpunosicenue Ao 10

8. HneTpykip 3a MotTHpane, BhBEXAANE B CKCI1I0aTalkA, H3UCKBAHKS 38 Tpunoscenue No 11
TIGAADBPKARE, BRKIIOUHTEIRO H3HCKBANNA 38 NEPROAHMYHOCT HA HEOBXOBMHTE
KOHTPONHH MINHTBRHHA N0 BDEME HA SKCIUIOATALHA U Ap.

9. H3uckBaHMS 32 CHXPAHERHE W TPAHCITOPTHPAHE Hpunosicenne MNe 12

Texnmuecku aanmn
1. Xlapamerpy na enexTphueckara PasNPeSeNHTENRHA MpeKRa

Mo
no Ilapamertp Crofinoct
pen i
1.1 | Obareno nHanpexenne 10000V
1.2 | MakcumanHo paboTHO Hanpexesue 12000V
1.3 | Ob6seena vecrora 50 Hz
1.4 | Haunn Ha 3azeMaBage Ha 3pe3aHu HEHTHD - IPE3 AKTHBHO CHIPOTHRISHHE,
- Npes awrorachrenta Gobuyda; WK
: - H30JIHPAR 3BE3/CH NEHTHD.
1.5 | Tox Ha KbCO CheANHEHHE 15 kA
2. XapaKTepRCTHRH Ha PafoTHATA CPEaa H MSICTO HA MOHTHpaHe
Ne ro "
pea XapaxTepieTHKa /MRCTO Ba MOHTHPAHE Crofinoer/onucanne
2.1 | Makcrmanna oKolia TEMIepaTypa +40°C
2.2 | Munumanna okoilna TeMnepaTypa Munye 5°C
2.3 | OtHocHTeRsa BAAKHOCT Bo95%
24 | 3aMbpcaBane ¢ npax, NyiNeK, arpecHBHE ra308e M napu VmepeHo
2.5 | HammMopcka pucoysta Ho 1000m
2.6 | Mscro Ha MOHTHpaHe B KoMMneKTHE pasnpesenuTennk yeTpolictsa

(KPY), & sakpuTH pasnpenenurennn ypeusy -
pasnpesenuTenyy noacTanuny 110/CpH u
TPAHCHOPMATOPHH II0CTOBE




3. KoHeTpYKTHBHEY XapAKTEPUCTHKH H AP, AAHHY

BTOPHYHETE BEPHTH

Ob/ie OT BHHTOR THII ¢
BH3MOMKHOCT 33 CBbP3BAHE Ha
MHOTOKHYHE EPOBORHHLM HA
BTOPHYHHTE BEPHTH CBC
ceyerue 1o 4 mm?,

“ser;o XaparTepHCTHRA ‘HaucrBane F'apaHTHPAHO NPEATOKeHHE
3.1 | Konerpyiuus 2) gﬁf{i‘%ﬁ;ﬁﬁgﬁ ;a:;:g:a a ToxosHTe H3MepBaTETHH
GBEAT OT NMOXNOPEH THA ¥ Ja TpaHchopuMaTopH ¢a oT
61T 3ANHTENA CHE IIOUTOPeH THIT H ¢ 3aHTeHR
CHNTETHYHA, MOHORATHA, ChC CHHTETHUHA, MOHONNTHA,
TELpIA H30AAUNA, TBBPIA HIOHALS,
CROTESTCTBALLA HA CROTEETCTRANA Ha
u3HckpaupaTa #a BJIC EN
psrckeanuaTa na BJIC EN
60085 unu eXBHBAREHT 32
60085 unp exBHBANCHT 34
TOTUIMHEH Knac Ha TOIHIHHER KIlac Ha
HsonawaTa - min 120 (E) n3onayuaTa - min 120 (E)
6) TOKOBUTE. HIMEPBATENHH TOKOBHTE HIMEPBATEIHH
TpanchopMaropy Tpabsa ia | Tpancdopmaropy ca
GBAAT CHOPBKEHH C KIEMH C | CHOPBHXEHH C KJIEMHE ¢ 110 IBE
N0 2186 BHHTOBH CHEIMHEHMS, | BHHTOBH CheAMHEHN, 38
34 CRBP3BAHE HA NLPBHYHATE | CBBP3IBAHE HA WLPRHYHATA
HaMOTKa ¥ KieMes G0k 3a HAMOTKA 1 Knemen 610k 3a
CBLp3BAHE HA BTOPHYRNTE CBLPIBANE HA BTOPHUYHHTE
BEPHIH, BEPHIH.
3.2 | BropuuHu HaMOTKH - a) Enna BropHuHa HamMoTKa 38 Enna BTOPHYHA HAMOTKA 34
Gpoit ¥ TIpenHA3HAYCHHE HeJHTE Ha H3MGPBAHETO NERATE Ha H3MEPBARHETO
6) Enna propuiHa HaMOTKa 38 Enua BropHyHa HaMOTKA 38
LeJHTE HA 3a1UHTaTa | LENHTS Ha 3alNTATA
3.3 | Monrupane a) ToxoBHTE B3MEPBATENHH TOKOBHTS H3MEPBATENHH
TpaHcdopMaTopy TpsGBa Ja | TpaHcdopMaTOpH NO3BOJABAT
FIO3BOJISBAT MOHTHpaHE B MOHTRpaHe B IPOH3BONHO
TPOH3BOTIHO TONOKEHHE, HONOMEHHE.
6) ToKOBHTE NIMEPBATENHH TOXOBHTE HIMEPBATCHNH
TpanchopmaTops Tpsbea ga | TpancgopMaropH ca
Guaar cnabaens ¢ MOHTAXHA | CHAOKEHH C MOHTHKHA
OCHORA, W3paborena oT OCHOBa, n3pabotena or
YCTOYHBH Ha KOPO3HSE YCTOHYHBH Ha KOPO3Hs
METARK/METANHY CINaBY HIM | METAMY/MeTanHiM CIUIasy WK
OT NIOUMHKOBAHA NAMAPHHE, OT NOUMHKOBAHA JaMaphta
3.4 | Knemu 3a coppibane Ha nsppnysarta | Knemure paGea na 6nnar Knemure ca n3paboteny ot
HaMOTKa u3paboTeHH OT Mell KK MEAHA MCE HIH ME[IHA CTINaB
CTIIAB HEXOMYCKAINA HeZOMycKALlA
SNEKTPOXHMHYHA KOPO3HA NPH CHEKTPOXHMHIHA KOPO3HS
CBBLP3IBAHETO HA IIPH CBLP3BAHETO HA
TPaBCHOPMATOPHTES ¢ MEHH HAR | TPaHCPOPMATOPHTE ¢ MEHHM
, ANYMHHHEBH INHHH. BN aNYMUHHERH JUHHH,
3.5 | Knemeu G0k 3a OBBp3BaHe Ha 2) Knemuuar 6nok 1pabra ga Koemuuat 650K € OT BHHTOB

THI C BE3MOXHOCT 33
CRBP3BAHE HA MHOTOXHYHH
DPOBOJHHALM HA BTOPHUHHTE
BEPHIH e CeucHHe Ao 4
mom’,

6) Knemuuar 610k TpsabBa aa
Gnae sauaTer ¢ npospadcH
KATIAK 33 BH3YANSH KOHTPON &
BL3MOXHOCT 34 1oMOMpaHe.

Kmemunat 6ok e 3allHTeH ¢
Npo3paueH Kallaxk 3a BH3YalloH
KOBTpPOJI ¢ BE3MOXKHOCT 34
njoMbupane.

8} Knemure Ha KneMu#aT 610k
Tpalna ma Guaar H3paboTern
OT MEeCHHT HITH ApyTa
TOAXOAALIA HEKOPOIMPALLA
MeJHa CHIaB.

s ]

Knemute Ha kneMuBUAT BI0K
ca N3paboTeRH OT MECHHT
UK ApyTa-oaxoAaIma
HEKOPO3Mpalla MEeAHa CIINas.

o Capne?
e SShiNY
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r) Knemuuar 6nox 1ps6za aa
OCHIYPABA BHL3MOXHOCT 33
3a3¢MABaMe Ha M3BOIHTE Ha
BTOPHYHHTE HaMOTKIL

Kunesunsr 6nox ocurypssa
BB3MOKHOCT 34 3a36MABAME
Ha U3BOLKWTE Ha BTOPHYHHTE
HAMOTKH,

3.6 | 3azemanane

ToxonnTe H3MepBaTenkn
TpaycdopMaTopy Tpabea na

- OBAAT CHOPBIEHH Che

3a3eMHTeneH SonT min M8,
O3HAYEH CBC 3HAK ,,3alHTHA

A

[ —

eMA”,

| ToxosuTe M3MepraTenHu

TpanchopMaTopy ca
CHEOPBKCHH CBC 3a3eMKuTENeH
Gont min M8, o3nayed cue
3HaK ,,JALIUTHA 36Ms5”,

L

—

3.7 | Pe30oBH M CKpENUTENHY CHEIUHERKA

Benyuku pes6osy u ckpermrenny
ChenuHenus Tpabea na 6pmar
n3paloTeHN OF MECHHE Ul
APYTH NOAXOHAIIH
HEKOPO3HPALH METaNM HIH
METANHY CIUTABH,

Beuyky pesbosn o
CKPENHTEIHY CheUHEHNS ca
H3pabOTenH OT MECHHT WK
BPYTH NOIXOAANH
HEKOPO3HPAILY METaNH WK
METaNHH CIABH.

3.8 | Mapkupaue na 06gBeHNTe CTONHOCTH

a) ToxoBHte HaMepsaTeNny
TpaschopMatopy Tpatra xa
GhaaT Mapkupasy ot
CTpaHaTa Ha KNeMHHA 610K ¢
nspopmanus sa o6aBeRuTe
CTOHHOCTH BBPXY KOpNyca Ra
TpaHchopMaTOpa MK BBPXY
TabenKa cbritaco
H3NCKBAHHATA HA T. 6.13 ot
BJIC EN 61869-2 unu
EKBHBAACHT,

Toxopute usmeprarennn
TpaHcopMartopH ca
MAapPKUPaHK OT CTpaHaTa Ha
KeMHH3 Gnok ¢ nrdopmanus
33 oBaBeHNTE CTOMHOCTH
BbPXY KOpIyca Ha
TpaHcdOpPMATOpa M BLPXY
rabenxa crrnacuo
U3HCKBAHHATA HA T. 6,13 oT
BAC EN 61869-2 umn
EKBHBAJICHT.

6) OGspenute crolinocTi Moxe
Ia OBIAT HaHECeHH upes
rpaBHpane BupXY KOpIyca Ha
TPAHCHOPMATOPA MITH HEPXY
rabenxa n3padorena ot
aHOMHIBPaH anyMudHE Uin
OT CKBHBRICHTEH YCTOHUUE
Ha KOpOo3Hs MaTepnal, kato
38 LenTa He MoraT iia 6upar
H3non3Bany rabenku
(eTHKeTH) OT camozanenpaur
€€ THD,

Ob64BesuTe crolHOCTH e
6baaT Hanecexn upes
FpaBupate BBPXy KOpryca Ha
TpaHcOpMaTOpa MM BBPXY
Tabenxa MapaboTena o
AHOAM3MPaH ANYMHHUH KM
OT EKBHBATEHTEH YCTOHUMB
H& KOPO3Us MaTepuan, Karo
3a nenTa HiMa fa Geaar
H3MONsBany Tabenky
(eTHkeTn) OT camosanensany
e TH,

8) Mapkrposxara Tpa6sa Aa
Gblie HaneceHa TpaitHo 1
HYETHURO 110 HaYHH, 110 KoliTo
Ja He Moxe Ia Obje
3ajilyensa,

Mapkuporkara ne Goae
RaHeceHa Tpaitno ¥ yeriuso
110 HavHy, No KOiTO A3 He
MOXe Hia 6bpe sanuena.

r} AKO ¢e H3nonsea Tafenka, T4
TpaOEa 112 6pne pukcupara
3APABO KBM KOPNYCa Ha
TOKOBHTE H3MEPBATENHU
TPaHCHOpMATOPH ypes
YCTOHUMBH Ha XOposng
HHTOBE,

AKo ce nanonsea Tabenka, 4
we Oviie GurcHpana 3apaso
KBM KOPNYCa Ha TOKOBHTE
H3MEPBATEIIHH '
Tparchopmaropy ypes
YCTOHIHBH HA KOPO3Na
HHTOBS,
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Ml;;;o XapakrepueTara Hznekpane TapanTHpaHO NpeAIOKEHHE
1) Ot crpaBaTa Ba KITeMHHBA Or crpadaTa Ha KITeMBHS
GHOK, BEPXY H30JALMATA HA GROK, BLPRY H3ONAUUNATE Ha
TOKOBHTE H3MEPBATENHH TOKOBHTE H3MEPBATETHE
Tpaucthopmatopy TpAHCHOPMATOPH
HOTBIHATENHO TPAOBa 13 IOMBRBHTENHO e Ghae
Geae Mapxupan ¢ BANLGHAT MapKupal ¢ BIImOHAT HAY
uin peneden neuat obasenya | pencden nevar oGapeHns
KoeHIHEeHT Ha KOGPUIMEHT Ba
Tpanchopmauys, ¢ pasMep Ha | TpanchopMaLys, ¢ pasMep Ha
wpadTa min 20 mm, miprdTa min 20 mm.
3.9 | MapkupaHe Ha H3B0AHTE Haponute Ha TOKOBHTE H3BoxuTe Ha TOKOBHTE
H3MepBaTenuy TpauchopMaTOpy | M3MepPBaTelHH
TpaGBa na OhHAT MapKupanH TpaucopmMaTopy Wie GbaaT
TpaiiHo K YeTAHBO CBHINIACHO MapKHpany TPaiHo
wsHekBanusTa Ha 7. 6.13 o1 BJC | 9emnuso cpmacho
EN 61869-2 nin exsHBaNeHT. M3HCKBAHNATA Ha T. 6.13 o7
BAC EN 61869-2 nmu
- EKBHBAJIEHT,

3.10 | IppeonauanHa npopepka K 3Haud 38 | a) ToKoBUTe H3MepBaTENHH ToxoBHTE HIMEPBATENHK
YAOCTOBEpABAHE (CRIIIACHO tpacdopmaropu Tpabea na | tpanchopmatopy we 6baat
pasnopeabHTe Ha 3aKoHa 3a GbaaT BOCTAREHN CAEHL JOCTABEHN CNel U3BbPIIBaHE
W3MEPBAHHATE) H3BBPIUBAHE HA HA NBPBOHAYAIHA

ObPEOHAYATIHA METPOJIOTHYHA | METPOROTHYHA APOBEPKA.
IIPOBEpKa.
6) Ixpsonavanua Merponorkuna | Flbpeohavansa
nposepka TpaGra ia Obhe METPOJIOrHYHA NPOBEPKA LI
YIOCTOREPEHA ChHC 3HAK 32 Onlie YOOCTOBEPEHa Che IHAK
NHEPBOHAYANIHA NPOBEPKA H 33 HBPBOHAYATHA MpOBEpKa H
KONHETO Ha IPOTOKONA OT KOTIHETO Ha ApOTOKONZ OT
SIPOREASHHTS H3NHTBAKNA, NIpoBEleHETe H3NHTEAHNAA,
3.11 | TpancropTHa ONaKOBKA TOKOBHTE M3MEPBATENHY TOKOBHTE H3MEPRATENHH
TpanchopMaropy Tpabea na TpaHcdopMaTopt e GBIAT
OBIAT 3AMMTEHE HOCPENCTROM 3ALUMTEHH TIOCPEUCTBOM
MOTXOMAINA OHAKOBKA, NOAXONAA OTIAKOBKA,
Npeanassania ru O OBPERH H Apesna3Balld I OT NOBPeHH
BE3ACHCTENA Ha OKONHATA Cpela, | H Bh3AelicToEA Ha OKONHATA
NOAPENCHHM H 3aKpeleHH Ha CPeaa, NOAPESHH 1
TPAHCTIOPTHH TIANETH, 3AKPENncHH HA TPAHCITOPTHY
THUTETH.
3,12 | ExcnaoarallHOnHA ABAFQTPaiHOCT min 25 rogsun 25 ronuHy
4, Q01K TexHuaecKH NAPAMETPH, XAPAKTePHCTHKR H Ap. AaUnn
e ‘Tlaparmernp Hsucxpane Tapantupaio
no pen NpeIUTIOREHIE

4.1 | Knacope Ha TOUHOCT: - -

4.1a | 3a u3sMepBarenyara HaMoTKa 0,55 0,58
4.1b | 38 HAMOTKATA 32 3AATATA 10P 10P

4.2 | OGgreH npoapIXHUTENEH TEPMUYCH TOK, Ly min 1,2 x 1, 1,2 X Xy

43 | Homunanen koedmupent na Sesomackoer - FS 5 5

4.4 |HomupanHa rpasnuHa xpatHoeT - ALF 10 10

4.5 | O0speHN BTOPUMHE TORAPH: - -

4.5a | 33 H3MepRATEIHATA HaMOTKA min 15 VA 15 VA
4.5b | 3a HaMoTKATA 3 3alUMTATA min 30 VA 30 VA

4,6 | OB6aBEHO H3BEPHKAHO HAMPSHEHHE ¢ APOMHILICHE 28 KV 28 kV
YECTOTA 38 H20M1ALUHATA Ha ThPBUUKATA HAMOTKA (edhexTuBHa cToliHOCT) .

4.7 | O6aBCHO HANBPHAHO HATPEKEHHE C MBAHHEE HMIIYIC 75 gV
38 H30JAIHATA HA HPERYHATA HAMOTKA
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Fapanrapano

10 pex Hapamersp Haunexpane NIPEIOKeHHe
4.8 [ O6aBeHo H3KBPKAHO HANPEXEHRE C NPOMHITNEH] IkV JkV
"ECTOTa HA H30JIAINATA 34 BTOPHUYHMTE HAMOTKH {edexTHBHA cToOdiHOCT)
4.9 | Hait-BucOKO HanpexeHHe 3a ChOpPBkKeHHATa, U, 12kv’ 12kV
(edexTuBHA crofinocT)
4.10 | TonmuHeH Kiac Ra H3ONALHATA min 120 (E) 120 (E)
(cern. BJIC EN 60085:2008)
4.11 | lonycTHMH HMBA HA YACTHYHKS PaspiL: - -
4.11a|npu 1,2 U, max 50 pC max, 50 pC
4.11b | mpu 1,2 U,/V3 max 20 pC max 20 pC
4.12 | Ocuopny pasmepH cprmacHo DIN 42600-8 zacr - -
4.12a I 150 £15 mm 150 415 mm
4.12b I3 185 £15 mm 185 15 mm
4.12¢ & 270 mm 270 mm
4.12d b, max 148 mm 148 mm
4,12¢ € 125 mm 125 mm
4.12f by 220 &5 mm 220 £5 mm

5. Texnuuecky napamMeTpi Ha TOKORH H3MepBaTeJIHH TpakehopmaTopn
5.1 Tokos HamepBarensen Tpanegopmarop 10 kV, 200/5/5 A, noanopes Tan, 3a MOHTHpPAHRE HA 3AKPHTO

Homep na crangapra

Tun/pedepenten nomep curiacho
KaTaJI0ra Ha NPOH3BOJUTEIS

. 20271141

LTS 12

Haumenosanue na Mmatepnana

Toxos usmepgarenen Tpancdopumarop 10 kV,
200/5/5 A, nonnopen tumn, 3a MOHTHpaHE Ha

3aKPUTO

CrKpaTeHo HaMMeNOBANYE 1A MATEPHAJA

THT 10 kV, 200/5/5 A, noanopen, 3M

No ' Fapanrupano
160 pex Hapamerwp Hancxpane nps nnozkzlme

1. ObaBen rippruyeH 10K, I, 200 A 200 A

. O0sseH NibPBAYEH TOK Ha TEPMUYHA YCTONY HROCT, 1y min 31,5 kA/ls 31,5 kA/ls
3. ?65136!-{ ABPBUYEH TOK Ha AMHAMHYHA YCTOHYHBOCT, min 79 kA, 30 KA
dyn

4. [ OGsBeHH BTOPHYHY TOKOBE! - -

4a | 3a n3MepBaTeNHATA HAMOTKA 5A S5A

4b | 33 HAMOTKATa 32 3alUHTATA 5A 5A

3., | Obasenn xoednupenty Ha TpancdopManus; - -

S5a  |3a H3MepBATenHaTa HaMOTKA 200/5 A 200/5 A

5b [ 3a HamMoOTKATA 32 3ANKHTE 200/5 A 200/5 A

6. | Terno, kg Ha ce nocoun 25

3.2 Toxos u3mepparesen Tpanchopmarop 10 kY, 300/5/5 A, NO/UIOPESH THII, 33 MORTHPAHE HA 3aKPHTO

Homep na cranpapra

Tun/peteperren nomep ehriacho
KATAJ10I3 03 NPOHIBOAHTEI

20271142

CTS 12

Hanmenonanue na matepnana

Toxos usmepsarenen Tpancdopmarop 10 kV,
300/5/5 A, nosmopen v, 3a MOHTHpaHe Ha

3AKPHIO
CBRpATCHO HAHMEMOBANME HA MaTepnaia THT 10 kV, 300/5/5 A, nognopen, 3M
Ne I'apantHpaxo
o pea Hapamersp Hanckpa He HpEATOKENHE
1. | O6aBeR mppauyen Tox, Ly 300 A 300 A
. 1 O%apen nbpEyYeH TOK Ha TepMUUHa yYoeToHunBocT, fy min 31,5 kA/1s .31,5kA/1s
L3 OfaBeH MEPBHYEH TOK Ha OMHAMHYHE yeToHWHBOCT, min 79 kA ‘80 kA
Idl’!t

A




~

4. | ObaBeHn BTOPHYHH TOKOBE: - -

4a |33 u3MEpPBATENIHATA HAMOTKA SA 3A
4b | 3a namMoTKaTa 32 3aMIMTATA 5A 5A
5. | Obarenu koeduuueHTH Ha TpaHchopMaLus: - -

5a | 3a mamepparennara HamoTKa 300/5 A 300/5 A
5b [ 23a namoTkaTa 3@ 3altUTA 300/5 A 300/5 A
6. Terno, kg Ha ce nocoun 25

5,3 Toxon HsmeppaTeen Tpancdopmatop 10 KV, 400/5/5 A, nognopen THII, 38 MORTHDANE KA 3AKPHTO

Homep ua cranaapra

Tusn/peepenTen HOMEp CBLIVIACHO
KATAJOra HAa NPOH3BOAHTENIS

20271143

CTS 12

HauMeHoBatne na Marepuang

Toxos H3Mepeatenei TpaHchopmarop 10 kV,
400/5/5 A, MOENOpPEH THN, 32 MOHTHPAHE Ha

3aKPHTO
CrKpaTeHo HAHMEHOBAHNAE HA MATEpPHANA THUT 10 kV, 400/5/5 A, nonuopen, 3M
Ne I'apanTHpaHo
no peg Tapamersp sncipane npeaoKenue
1. | ObspeH mupsyuvel TOK, I, 400 A 400 A
2. | ObaseH TepBUYEH TOK Ha TEpMHYHE YCTOHYHBOCT, [y min 31,5 kA/ls 31,5 kA/ls
3. | Obasen noperYCH TOK HA AvMHaMHUHA YCTOHYHBOCT, min 79 kA 20 kA
Jain
4. { O6ARCEH BTOPWHHH TOKOBE! - -
4a | 3a H3MEPBATENIHATA HAMOTKA 5A SA
4b |33 HAMOTKATA 32 3alUKTATA SA SA
5, | Obsaseny koedunueHTH Ha TpaHchopManyg: - -
5a | 3a M3MepBaTesHaTa HAMOTKa 400/5 A 400/5 A
5b | 38 HAMOTKATS 3a 3AKUTA 400/5 A 400/5 A
6. | Terno, kg Ja ce nocouy 25

5.4 Toxop usmepearenck Tpagcdopmarop 10 kY, 600/5/5 A, mojnopen THI, 33 MOHTHpANE HA 3AKPATO

Homep Ha cTannapra

Tun/pedepenTeH ROMED CHIVIACHO
KATANOTA HA HPOH3BOJHTENR

20271144

CIS 12

Haumenosanne na MaTepnana

Toxos HaMepeareneH TpaHcdopmatop 10 kV,
600/5/5 A, noanopes THIT, 33 MOHTHPAHE Ha

3AKPHTO

ChRpaTene HauMeHOBANHE I1a MaTepRaia THT 10 kV, 600/5/5 A, nopnopen, 3M

o Hapamersp H3ncxpane I‘apam}:pauo
noe peg npepfioxenne

1. | O6ssen muprnyen Tok, Ly 600 A 600 A
2, {O0sBeH ITbPBHMEH TOK Ha TEPMHYHA yeToliunsocT, [y min 31,3 kA/ls 31,5 kA/ls
3. ?6333}{' IBPEMYSH TOK Ha IMHAMUUNE YCTOHYHBOCT, min 79 kA 80 kA

dm
4, | OGnBeny BTOPHYHH TOKOBE! - -
4a | 3a y3MEpBATENHATE HAMOTKA SA 5A
4b | 33 HAMOTKaTa 32 33HTATA SA SA
5. | O0sBenu xoednuuenTh Ha TpancdopMalyd: - -
53 | san3Mepratennara HaMOTKa 600/5 A 600/5 A
5b -]3a HaMOTKaTA 34 3dIUHTE 600/5 A 600/3 A
6. |Termo, kg Ja ce nocoun 25
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JEKJIAPAIVS

Jomynoanucanuar Mgaitino Aparrenos Komspeku, B KA9ECTBOTO MY Ha NPCACTABRISBAIL “BAK-
02” QO]Jl, ygacTHUK B IPOIEAYPa HA JOTOBapsAHE C oBsBJeHHEE 33 Bh3jMaraHe HAoOICCTREHA

HOPhYKA C IPeAMET: ,,J0cTaBKa HA TOKOBU tparcdopmaropu 10 1 20kV”, ped.Ne PPD 15-124,

JEKJIAPHPAM

B cnyuaii, de KaHAHIATHT, KOTOTO npescTasapaM Geie H3GpaH 3a MIMBIHUTEN, IIC JOCTABH
tpacopmaropu trI TUT 10 KV, (10+150)A, X/5/5 A, moamopu, 3M u TpanchopMaTOPH THII
TUT 10 kV, (200+250)A, X/5/5 A, wonnoprm, 3M, ¢ pasMepd, KOHIO OTroBapar Ha
M3CHKBAHHATA Ha BE3TOXHTEN.

Hara 28.04.2016 . Hexmnapatop:
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HanMeHOBaHHe na MaTepnana: TOKOBH HaMeppareHn TpaHcdopmaropy 20 kV, IBYsHpEHH,
X/5/5 A, ot 5 A o 150 A nognopen tan, sa MOHTHPaHE Ha JaKPHTO
ChrpaTeno nanMenosanue Ha Marepnana: THT 20 kV, (5+150) A, X/5/5 A, noanopus, 3M

Obaacer: I - En, noncranuay 110/CpH Kareropun: 27 - Uamepsarenun
H - Tpancdhopmaropan nocrose TpaHchopMaTopn
Mepna eanuuna: Bpoit Apapniinm 3anacy: Jla

XapaxTepHCTHKA HA MaTepHana:

Cyx# ToKOBY H3Meprarenty Tpancopmaropy 20 kV, ¢ TBBP/Ia CHHTETHYHA H30NAUKA, 24 MOHTHPAHE Ha 3aKPUTO,

Ges OTKAOHERAS 33 IPEBKINOUBAHE HA MBPBHUHATA HAMOTKE, C ABC BTOPHYHH HAMOTKH ¢ 004BEH BTOPHYEH TOK 1= 5

A - eHaTR 32 UEHTE HA H3MEPBAHETO C KIAC HA TOSHOCT 0,55 u apyrara 3a HenuTe Ha 3AMUTATA € KIAC HA TOMHOCT

10P. ToxosuTe HaMepBaTenHy TPARHCPOPMATOPH Ca TIPEMHHATY IPe3 MBPBOHAYANIRA METPONOTHYHA NPOBEPKA H ca
MApKHPaHH ChC CHOTBETHHS SHAK XIO Pella ¥ NIPH YCTOBRATA Ha 3aKOHa 33 HAMEPBAHHATA.

Hsnonseane:

Cyxnre Tokosy n3mepsatenny rpancdopmaropn 20 kV, TOAFOPEH THI €2 NPeANA3HAYCHH 34 3aXPAaHBAHE Ha

TOKOBHTE BEPHIH HA @JEKTPOMEPHTE 32 THPrOBCKO H3MEPBAHE Ha W3NONIBAHHTE OT NOTPEGHTENHTE KOHHISCTRA
ENICKTPHUCCK EHEPINA, Ha peNeliHiTe 3aLUMTH U HA KOHTPOJIHO-HIMCPBATEITHATS anapaTi ¥ CHTHATHIALMATS B

3AKPHTH PasnpeacnuTe iy yYpentu., ‘

CBOTBETCTBHE HA BPEANOKENOTO HINBLIHEHHE Che CTAHAAPTHIAUMOHANTE JOKYMEHTH!

Toxosure uamepparennn Tpancopmatopt 1psbea na OTIOBApAT HA: :

* BJIC EN 61869-2:2012 , Wsmepeatenuu Tpancopmarop. Yact 2: JIONBIHHTETHM HIMCKBAHNS 33 TOKOBH (
Tpaucopmaropu (IEC 61869-2:2012) u na Herosute BATHAHY HIMEHEHHS 1 JBONBIHEHHA WM CKBHBANCHTH, -
HI3HCKBANNA KbM JOKYMCHTAIMATA H HINHTDAHHATA

Ne no Tokynenr Hpunoxkenue Ne
pex, (uan Texcr)

1. TouHo o603HauenHe Ha THIA HA TOKOBHTE HaMepBatenuu Tpanchopmaropy, CIs 25
APOH3BORUTENE H CTPAHATA HA NPOH3XON K MOCHEAHC HAZAHHE HR KaTalora Ha KPR INTRA s.r.0.
T[IPON3BOIUTESNS Yexun

- Hpunoscenue Ne 4

2. Ynocropepenne 3a 0of06pABaKe Ha THIIA Ha TOKOBHTE H3MEPBATENIHN Ipunoscene No 5
TPAHCHOPMATOPH, HINANEHO IO Pelia ¥ NPH YCIIOBHATA HA 3aKoHa 3a H3MEpBAnHATA :

3. Texuudecko onycansie Ha TOKOBHTE H3MEpPBaTEIHN TpaHchopmaTopu, rapanTipanu | Hpunoocerue Mo 6

TTAPAMETPH H XAPAKTEPUCTHKH, BKIFOUMTENIHO KNAC Ha H30AALMATA, TELNO H Jp.
4, TIpoTOKONH O THIIOBH H3NWTBAHHA HA TOKOBUTE H3IMEpBATe/K TpaHChOpMaTops Ha | Hpunooicenue M 7
AHTNHACKY KN OBArAPCKH e3HK, NPOBEAEHH OT HE3ABHCHMA H3NUTRATE/HA
1a60PaTOPHA C NIPHIOKEHN PE3YATATH OT HANHTBANHATA

5. Cepraduxat/axpenuranng ua He3aBHCHMATA HIMHTRATEIHA nabopaTopus, nposeia Hpunoscerue Ne 8
THIOBHTC H3THTBAHNS 10 T. 4. )

6. Hugropmanns sa nposexuasuTe ot nponssouTens KOHTPORHH (pyTHHHH) Tipunoocenue Ne 9
H3NHTEAH#A :

7. UepTexH ¢ pasmepu Hpunoxcenue Mo 10 (

8. HIHCTPYKIWA 36 MONTHPANE, BbBEXNAHE B EKCIIOATALNA, HINCKBAHHA 50 Hpunoscenue Ne 11

OORABPXAHE, BKMOYRTSNIHO H3HCKBAHHA 32 NEPHOTUYHOCT Ha HeOOX0 UMM TE
KOHTPONHY H3NHTBAHKA IO BpeMe Ha CKCIIAOATAUHA H AP,

9. Msuckpanmg 3a coXpaHesye o TPaHCHOPTHPaHS Tipunovicene Ne 12
TexHHYeCKH aaNnH -
1. IlapameTps Ha eyrexTpiyecKara pasnpeRennTe a MpeKa
Ne
0o TfapaMersp Croiinoer
pea :
1.1 | OBsseno nanpexenne 20000V
1.2 | Makcumango paboTHo Hampexenne ' 24000V
1.3 | Obarena yecrora 50 Hz
14 | Hauwnu Ha 3a3eMABaHe Ha 3BE3ANMS UEHTHP - TIPE3 aKIHBHO CHIPOTHBIIOHHE,
- IEpes AsroracHTenda 6oGuua; Han
- M30MMPAH 3BE3NEH LEHTHP.
1.5 | ToK Ha KbCO ChEAHHEHNE LS lep

2. Xapakrepnernkn na pa6oTHaTa cpena M MUCTO Ha MOHTHpAHE




Ne o

pex Xapaxrepucrura /MsCcTo Ha MONTHDANHE Crofinocr/onneanue

2.1 | Makchmanua oKoJHA TeMIEpatypa +40°C

2.2 | MuRnMaIda oxonga TeMnepaTypa Munyc $°C

2.3 | OTHOCHTERNE BRANHOCT 0o 95 %

24 | 3ammpeasate ¢ npax, Hyllek, arpeCHBHH FA30BE M HApK Vuepeno

2.5 | Bamsopcka BHCOMHHEA Ho 1600 m :
2.6 | Mscro Ha MOHTHpAHE B KOMINEKTHH PasnpesenyuTe/oy YCTpoRcTsa

(KPY), B 38KpUTH pasnpesienuTelsy ypeady -
pasnpenenuTeHE noacTaHumy 110/CpH 1
TpaHCHOPMATOPHH OCTORS

3, KoscerpyKTHERE XapaKTePHCTHKH H Ap. NaHHN

Spoil H nipejiHasHaueHHe

LEANTE HA H3MEepBaHeTo,

Ne 110 Tapayrupato
XapaKTepHeTHKA Hsncrpane
pex NPeAN0KeHne
3.1 | KoHerpykums a) TOKOBHTE H3MEPBATENHH
TPYKIY ) P ToxosuTe H3MEPBATENHH
tparchopmMaTopy Tpabea aa
ObIAT OT NOANOPEH THA U A4 TPaHCQOPMATOpH ¢a OT
OBIAT 32IUTEHH CBC TIORNIOPEH THIL K Ca
3AIUTEHN CHC CHHTETHYHA,
CHHTETHYHA, MOHOTINTHA,
MOHOTINTHE, TBBPAA
TBBPIIA HI0MALKA,
H30JIAUA, ChOTBETCTRALLA
CHOTBETCTBALLE HA
. Ha M3ucKkBaHuaTa va JAC
usnokpaniATa Ha 5JIC EN EN 60085 unu eKBHMBaREHT
60085 uny eKBUBAJICHT 34
3a TONNIMHEH KIIac Ha
TOMUIMHEH KAIAC Ha w3oJaLasra | o o in 120 )
- min 120 (E)
6) TOKORMTE H3MEPBATEIHN ToxopuTe H3MEPBATENHH
tpancdopmaropn Tpalea Aa TpaucGOPMATOPH ¢a
OBLAAT CROPLIKCHA © KNEGMH C IO | CBOPTKEHH C KITenH ¢ o
IiBE BHHTOBY CHEAUHEHNS, 38 ABE BHHTOBH CheIHHEHHA,
CEBP3BAHE Ha MHPBHYHATA 33 CBBP3BAHE Ha
HaMOTKa H KeMeH Onok 3a HLPBHUHATA HAMOTKA H
CEBP3BAHE HA BTOPHYHITE KilgMeH GJIOK 3a CBRpP3BAHE
BEPHTH. Ha BYOPHMHHTE BEPHTH.
3.2 | BropryHu HaMOTKH - a) Enpa BTOpHYHA HAMOTKA 32 Enta BTOpYYHA HAMOTKA 32

LENHTE Ha HIMEPBAHETO,

6) Enua pTOpHYHA HAMOTKA 32
USNHTS Ha 3alHTaTa,

Ena BTOPHYHA HAMOTKA 38
LENHTE Ha 3awMTara.

HaMOTKa

1#3pabOTEHH OT MeJ Wi MellHa
CIIIAB HENOMNYCKAITA
ENEKTPOXUMHYHA KOPO3HS [IPH
CBLP3BAHETO HA
TpaHCOPMATOPHTE C METHH WIIH
anyMUHHEBH HIHHY,

33 | MouTupaue a) TOKORHTC HIMCPBATEIHH TokoBHTE H3MEPRATSNHHA
TpaHcdopMaTopH TpHOBa Ba TpanchOpMAaTOpH
TIO3BOJIABAT MOHTHpPAHS B NO3BONABAT MOHTHPAHE B
NPON3BOMIHO NONIGKEHHE, NPOH3BONHO NOTOXKEHKE,

6) ToKOBHTE H3MEPBATENRH TOKOBHTS HIMEPBATERHH
TpaHcdopmartopn TpaGea Aa rpanedopMaTOpH ca
Sbpat cHabMeRH G MOHTAXHA crabzieH! ¢ MONTAKYA
OCHOBA, H3paboTeHa 0T OCHOBa, HapaboTena oT
YCTOHUHRH Ha KOPO3IHA YCeTOHUYRBY HA KOPO3US
MeTanu/MeTanHH CITaBH My MeTATH/ METAIHE CIUTaBH
OT AOLMHKOBAHA JiaMapHHa. WM OT NOIKMHKOBAHA
RaMapHBa.
3.4 | Knemwu 3a cbp3pase Ha neperynata | KnemHte TpaGsa pa 6baar Knemure ca uzpaboTeny of

MeN MNH MeIHa Chiap

HEZOmyCcKaua
ENEKTPOXHMHUYEA KOPO3Hs
TPH CBHP3IBAHETO HA
TpancopMaTOprTe ¢
MELHM WK aRyMUHHEBH




Neno Tapanrupano
pen Xapaxkrepuerixa Hinckpamne S
3.5 | Knemen 6nok 3a Cysp3pane Ha a) Kireatrusr 6110k Tpa6pa pa Goie | KneMawAT 60K € oT
BTOPHYHHTE BEpHIE OT BHHTOR THTI ¢ BH3MOKHOCT BHHTOB THIT ¢ BH3MOXHOCT
32 CBLPIBAHC HA MHOTOXKMYHH | 33 cRhp3pane Ha
OPOBOAKMUM HA BTOPHYHHTE MHOTOXMYHH HPOBOMHHIH
BEPUTH ChC cevenne fo 4 mm?. | ma BTOPHYHHTE BEPHTH ChC
ceyenMe 1o 4 mm®,
6) Knemuuat 6110k TpaGaa 23 664e | KIEMRHAT 10K o 3alIHTER
3ALIMTEH C IPO3Pates Kanak 3a | ¢ NpospayeH Kanak sa
EH3Y4NieH KOHTPOI ¢ BH3YaJIeH KOHTPON ¢
BL3MOXHOCT 33 NnoMOHpane, BB3IMOMKHOCT 38
nnomOHpaxe,
B) KIIeMHTe Ha KneMuusT 6110K Kaemure Ha wiemussT 6nox
1paCBa na Opiar n3paboTenu ca H3paboTeHH OT MECHHD
OT MECHHT HAM Apyra WIH ApYra NORXOATIE
NOAXOAAITA HEKOPO3NpaIA HEKOPO3Hpala MeaHa
MEJIHA CTINaR. crnag.
r) Knemuuar 6nox tpsatea na KneMuuaT 6nox ocrrypasa
OCHIYPABA BLIMOKHOCT 34 BBIMOXKHBOCT 32 383eMABAME
3a3eMABAME Ha M3BOAHTE Ha Ha H3BOAHTE Ha BTOPHUHHTE
BTOPHIHUTE HAMOTKY, HaMOTKH,
3.6 | 3asemunane ‘ToxoBHTe H3MepBaTenHy Toxopure HamepsaTensn
Tpanchopmaropu 1pabea na 6naart TpaHcOpMaTOpH ca
CBOPBKEHY CBC 3a3eMMTENEH GONT | ChOPBIKEHH Che
min M8, o3nauen cac 3nak 3asemiTeReH GonT min MS,
»3AHTHA JeMa”, O3HAYEH ChC 3HAK
wIAIHTHE 3eMu™,
3.7 | PesfoBh u ckpenuTenyy chenuHenns | Benuxn PesbOBH U CKPEnUTeNHY Benuxy pesbosy u
ChearHenus Tpa0OBa na Gpaar CKPEIUTENHN CHeRHHEHHA
H3pabOTEHH OT MECHHI HIM ApYFH | ca #3paBoTeHH OT MECHHT
TIOAXOLAMH HEKOPO3HPALLIM WK ADYFH TIOAXOAAMN
MeTany HIH METATHHE CIIABM. HEKOPOBHpaIIK MeTANH uau
METAIMY CIJIABH,
*3.8 | Mapxupane Ha o6sBeHHTE CTOHHOCTH a) ToKoBHTE U3MEpPRATENHA TokoBHTE HIMEpBATEAHM

TpaHCopMaTopy Tp6sa xa
GbAaT MapKUpaHK OT CTpaHaTa
Ha KeMHus 6rok o
HRGOPMaLuA 3a 06aRerITe
CTOHHOCTH BLPXY KOpNyca Ha
TpaHchOpMATOpa HITH BHPXY
tabenka ceruacHo
H3HCKBAHHATA BA T. 6.13 or
BJIC EN 61869-2 yunn
EKBUBAJICHT.

TpaHchopMaTopy ca
MapPKHPAHH OT CTPaHATa Ha
KAeMHM% BIIOK ¢
HHQOpMaLKs 3a oBaBeHNTE
CTOHHOCTH BBPXY KOpPHYCa
Ha TpancdopMaTopa HItH
BBPXY Tabenka ceriIacHo
H3HCKBAHHATA HA T. 6.13 oT
BIC EN 61869-2 nnn
¢KEHBAJIEHT,

6) OGsapennTe CTOKHOCTH MOXe na
6bnaT HaneceHy upes
TPABHPAHE BLPXY KOPIyca Ha
TPAHCOPMATOPA MM BEPXY
Tabenka uspaborena ot
AHORM3KPAH aNyMuHKEH HiY oT
SKBHBANEHTEH YCTOHYHE Ha
KOPO3HA MaTepHaN, KaTo 32
ueATa He MOTat Ja OpHar
H3nonssany Tabenku (eraxery)
OT CaMO3anenBpaiy ¢e THIT.

Obssennre cToBnocTH
MOXe e Obiar HaHeceHK
Ype3 rpashpae BEPXY
KOpryca Ha
TpauchopMaTopa wim
BBPXY Tabenka mspaboreHa
OT AaHOAM3HPAH aTyMHHHI
HITH OT EKRUBANEHTCH
YCTORUHMB Ha KOPO3HA
MATEPHAN, KaTo 28 LeTa
HAMA a 6B1aT H3NON3BAHK

Genxy (eTnxern) or
mmgam ce THI,
— u,_q Y




Ne mo IapauTnpane

pea Xapakrepueruka Hanexpane S

) Mapkuposxara Tpabsa na Gzoe | Mapxuporkata me 6pae
HaHeceHa TPAHHO B MEeT/IKBO 10 ] HAHEceHa TpaliHo M YeTIHBO
Ha4WH, 1o KOKTO Ja He MOXe HO HAYHA, 110 KOHTO 2a He
Aa GpAg zanHueHa, Moxe Aa Bbae sanMieHs.

)} Ako ce u3monsea Tabenxa, T4 AKo ¢¢ u3nonzea tabenxa,
1psdea da 6bAe PHKCHpaHa T4 e 0bae rKcHpana
3APABO KM KOPIYCa HA 3LPaABO KBM KOPMYCH Ha
TOKOBMTE HIMEPRATEHY | TOKORHTE H3MepBaTEnHy
TpaschopMaTopH upes TpancopMaTopH Ypes
YCTOHUHBH Ha KOPO3UA HHTOBE. | YCTOHYHBY Ha KOPO3KH

HHTOBE.

) Or cipanata Ha KieMBHA 6nok, | OT ¢TpaHaTa HA KIEMHMA
BBpPXY HIONALHATA HA TOKOBHTE | GOK, BRpXY H20MallATa HA
VI3MEpBaTeIHK TOKOBHTG H3MEPBATEHN
TpaHcfopMaTopH Tpanchopmaropu
nonsanpTenno Tps6sa na Obae | monburMTenHo we 6vae
MAPKUPaK ¢ BTHOHAT Wik maprupan ¢ sreluar wan
peneden meyar oGsBeRHS penediens neyar obsBenms
KOeBHLKERT HA KOS HLHENT Ha
TpancdopMaLHa, ¢ pasmep Ha TpaHCHOPMALMA, ¢ PA3Mep
wpudrta min 20 mm. Ha Wwpndra min 20 mm,

3.9 | MapxurpaHe Ha U3BOJIHTE H3ponuTe Ha TOKOBHTS Hssonmre va TOKOBHTE

H3MEPBaTeNHA TpaHchOpMaTOpH Vi3MEpPRATENHH

TpsbBa fa OBIAT MAPKBpaHK TpaHcdopmatopy e SpaaT

TpaliHo ¥ YETAHBO CHINACHO MapKHpaHH TPpaHHO H

u3KcKpanuaTa wa 7. 6.13 or BJIC YETIHRO CHIMACHO

EN 61869-2 vni eKBHBaREHT. W3HCKBAHMATA HA T, 6,13 oT

BEIC EN 61869-2 nnu
EKBHBAIICHT,

3.10 | Hspronavanha nposepKa H 35alM 32 | a) TOKOBHTE H3MEPBATEHH ToxorKTe H3MEPBATENHU
YROCTOBEPABAHE (CHITTACHO TpanchopmaTopy TpsOsa na “tpancthopmatopH e Gbaar
pasnopenSuTe Ha 3aKoHa 3a GBaar nocTageHy cuex JIOCTABEHM CNEA
H3MEPBAHHATA) YSBHPIIBAHE HA TBPROHAYATHA | H3BBPIIBAHE HA

METPONOFHYHA TPOBEPKA. HPROHAYANHA
METPOJIOIYHA NpoBepKa.

6) ITsppoHavanna MeTponornyna | Ifspsonavanua
npopepka rpalea aa Gpie METPOIOTHUHA HIPOBEpKa
YIQCTOBEPEHA CBC 3HAK 32 nie §blie YAOCTOREPEHA Che
IePBOHAYANHA NIpOBEpKa U 3HAK 34 IEPROHAYAAHA
KOTIHETO HA IPOTOKONA OT NPOBEPKa 1 KOMHETO Ha
NPOBEHEHNTE M3MHUTBAHNA. NPOTOKONA OT NPOBEASHHTS

H3OHTBAHHAL

3.11 | TpancnopTHa OTIaKOBKa ToxopuTE H3MEpBATENHH ToxoBHTE H3MEPBATERHH

Tpancdopmaropy TpAGea oa OpAaT | TpaHcdopMaTopn e FeIaT

3a1HMTCHH [1OCPEICTBOM 3AUIHTERY ITOCPEICTEOM

HOAXOHANA ONIAKOBKA, NIOAXOAANA ONIAKCBKA,

MPESIIasBanla 'Y OT DOBPENH H UPEANA3BALLA TH OT

BL3NEHCTBYY Ha OKOJIHATA Cpefia, | NOBpenu ¥ BB3NeHCTEHA HA

AOAPEREHH U 3AKPCTIEHH Ha OKOJIHATA CPEIA, TONPENCHH

TPAHCHOPTHH NANETH, W 3aKperIeHH Ha

TPAHCITOPTHH MANETH.

3.12 | ExcnncarauioHHa AbAroTpadHoCT min 25 roauAy 25 FOINHY

y




4, O6my TexHHYecKH

NIAPAMETPH, XapAKTePHCTHRH W AP, AANHH

noh;;ea Hapamersp Hauexpane ggs;:;;g: :g
4.1 | Kmacose na TouuocT: - -
4.1a [ 3a 3MepBaTenara HAMOTKA 0,58 0,58
4.1b | 3a HaMoTKaTa 33 3amHTaTA i0P 1P
4.2 | OGasen npoasmxurency TEPMHYEH TOK, Lo min 1,2 x. 1, 1L,2x1,
4.3 | Homunanen koeduusent Ha Ge30nachocT - FS 5 5
4.4 | HomusaliHa rpaHHyna KpaTHoeT - ALF 10 10
4.5 | O6azeHn BTOPHYHY TOBAPY 38 TPpaHchOPMATOPH ¢ _ _
NpesomHO OTHOMICHMe 1o 30/5/5 A:
4.5a | 33 H3IMEPBATENHATA HAMOTKA min 10 VA 10 VA
4.5b | 32 naMoTKATA 32 saHTATA min 15 VA 15 VA
4.6 | OGapeny BTOPHYMHK TOBAPH 33 TPaHCHOPMATOPH ¢ ) )
NPEBOAHG GTHOMEHRE Haf 30/5/5 A:
4.62 | 32 n3MEpBATEIHATA HAMOTKA min 15 VA 15 VA
4.6b | 33 HAMOTKATA 34 3alHTATA min 30 VA 30 VA
4.7 {OOBABEHO H3NLPKAHO HANPEXKEHHE C npoMHWInena 50 xV 50 xV
HECTOTA 38 HIONALUATA Ha MHPEHYKATA HAMOTKA (etexTHBHA CTOlHOCT)
4.8 | O04BEHO H3NEPKAHO HANPEKEHHE C MBIHHER UMAYIC 125 kV 125 gV
38 W30JAUHATA HA [THPBHYHATE HAMOTKa (BBpXOBE CTOMNBOCT)
4.9 | OGsBeno H3MBPKANO HANPEKEHNE ¢ npoMuIIIeHa 3kv IkV
HECTOTA Ha H30JalMATA 38 BTOPHYHNATE HAMOTIGH (edexrnsna croiinoct)
4.10 | Hait-BucOKO Hanpesxenne 3a crophKeHusTa, U, 24 kV 24 kV
(edexTBya crolinocT)
4.11 | TommineH xnac Wa H30MIALKATA min 120 (E) min 120 (E)
(cwvrn. BJIC EN 60085:2008)
4.12 | JIonyCTHMH HHBA HA YACTHYHNS paspag: - -
4.12a | npn 1,2 Uy, max 50 pC max 50 pC
4.12b | npu 1,2 U3 max 20 pC max 20 pC
4.13 | Ochoeny pasmepy chraacno DIN 42600-8 yacr - -
4.13a I 160 £15 mm 160 15 mm
4.13b Iy 195 £15 mum 195 £15 mm
4.13¢ & 280 num 280 mm
4.13d by max 178 mm 178 mm
4,13¢ € 150 mm 150 mm
4.13f hy 280 £5 mm 280 +5 mm




5, TexHAYECKH NAPAMETPH HA TOKOBH H3MEPBATOTHH TpanchopMaTopu
5.1 Toxop n3mepsarenen Tpanchopmarop 20 KV, 5/5/5 A, noanopes THil, 33 MORTHPAHE HA 3AKPHTO

Homep Ba crangapta

Tan/pedeperres HOMepP ChIUIACHO
KATAJ10ra Ha JPeHIBOAHTENS

26 27 1239

CTS 25

HaumenonanEre Ha MAaTepRana

Tokos uamepsaTeneH Tpanchopaarop 20 kV,
5/5/5 A, NOATIOPEH THI, 38 MOHTHPAHE Ha 3aKPHTO

CLEpareH) HaHMEHORANHE 1A MATEpHAJA

THT 20 kV, 5/5/5 A, nogroped, 3M

o Flapamersp HsnckBane I‘apanr.npauo
1O pei npeioKenne

1. | O6ssen meppuyeH TOK, J, 5A 5A

2. | OBssen nupBUYEH TOK HA TEPMUMHA YCTOHUHBOCT, 1y misn , x 60 2 kA/ls

3. | ODapeH ALpBHYEH TOK Ha JUEHAMMYHA YCTOHUHBOCT, min Iy x 2,5 S5kA

Idm

4, | O0gBeHN BropHYHHE TOKOBE: - -

4a |32 u3MepRaTenHara HaMOTKA 5A SA

4b |32 HaMOTKATA 33 3A144TATA 5A 5A

5. | Obasenu xoebMUKERTH Ha TpaHchopMalns: - -

Sa |32 M3MepBaTENHaTa HAMOTKA S5/5A 5I5A

5b  [3a HaMOTKaTa 3a 2allHTa 515 A 5/5 A

6, |Terno, kg Ja ce nocouy 28

5.2 Torxon msmepnarenen rpauchopmartop 20 kY, 10/5/5 A, nogmopeH THI, 338 MOHTHPAKE HA 3ARPHTO

Homep na crangzapta

Tun/pedieperTen HOMep CHIVIACHD
KATAJIOrA HA APOH3BOANTEIIS!

20271231

CTS 25

HaumeHoBaHKe Ha MATEPHANA

Toxop usmepsatencH Tpanchopaatop 20 kV,
10/5/5 A, nopnopeH THM, 3a MOHTHPAHE HA

38KPHTO
CBLKPATEHD HAHMEHORANKEE HA MATEPHANA THT 20 kV, 10/5/5 A, nognopen, 3M
N Hapamersp H3uckeane Tapautnpanio
no pes npepIoKeHHe
1. | O6apen nppBryeH TOK, 1y 10A 10 A
2. | Obgsen meperyueH TOK Ha TepMHUHA YCTOHUBBOCT, Ly min L, x 60 2kA/1s
3. ?6333}1 RBPBHYEH TOK Ha JHHAMHYHA YCTOHYHMBQCT, minI; x 2,5 S KA
<\ 2dvm
4. | ObGapeny BTOPHUHH TOKOBE! - -
4a |33 Y3MEPBATEIHATA HAMOTKA 5A 5A
4b | 33 HaMOTKATA 3a 3ALHTATA 5A 5A
5. [ Obapenu koeduLHeRTH #a TpanchOpMalita: - -
5a | 3n H3MEPBATENARATA HAMOTKA 10/5 A 10/5 A
5b |38 HamMOTKaTA 32 3a1UNTA 10/5 A 10/5 A
6. {Terno, kg Ha ce nocoun 28

5.3 Toxor nameprarencs Tpaycpopmarop 20 KV, 15/5/5 A, NoAMOpeR THI, 33 MOHTHPANE HA 3AKPHTO

Howcep Ha cTannapTa

Tun/pedepenren HOMep CLIVIACHO
KATANIOFA HAa [POHIBOANTEIS

20271232

CTS 25

HaumMenorsanue Ha MaTepHana

Tokor aaMepparteneH TpancGopmarop 20 KV,
15/515 A, rionnopey THA, 33 MOHTHPAHE HA

3AKPHTO
CLKpaTeHo HauMenoBanne Ha MaTepaana THT 20 kV, 15/5/5 A, nognopes, 3M
N ' Tapantupano -
Yo pex Hapamernp Hancxpane np[e]nnomexme

1. [OBasen nvpeuyeH Tok, &y 15A 15A
2. | Obspen nbpeHYeH TOK HA TEPMHYHA YOTOHYMBOCT, 1y min I x 60 2 kA/ls
3. | OfapeH NLpPBHYCH TOK Ha IHHAMIYHE YCTORUHBOCT, min Iy x 2,5 .

: Idyn . %ﬁtﬂ( o
4. | Obaseun BIOPHYHH TOKOBE! L ]




4a__ |38 U3MEpBATENHATA HAMOTKA 5A SA
4b | 3a namoTKaTa 33 3aIMTETA 5A 5A
3, | OGapens KoedunuerTH Ha TpaHcdopMaLus: - -
Sa__|3a W3MepBaresnaTa HaMOTKa 15/5 A 15/5 A
5b_|3a HamoTKaTa 3a 3aLUHTA 15/5 A I5/5 A
6. | Terno, kg Ha ce nocoun 28

5.4 Toxkos pameppare/icH TpaHchopmarop 20 kV, 20/5/5 A, HOATTOPEH THIL, 30 MONTHPAIIE HA 3AKPHTO

Homep Ha cranaapra

Tun/pediepersren yomep crraacuo
KaTanora Hy MPOH3B0ANTeNS

20271233

CIS825

Hanmenosanne na MaTe¢pHaga

Toxow nsMepnareneH Tpanchopmarop 20 kY,
20/5/5 A, noanope vn, 3a MONTHpaHe Ha

38KPHTO
ChKpaTeno HAHMEHOBAHHE HA MaTepHa/A THT 20 kV, 20/5/5 A, noznopen, 3M
Ne TapanTipano
nopen| . ITapamernp Hinckpsane S
1. | Obaren nppeuyen Tox, 1, 20 A 20 A
2. | O0sBeH OBPBHYEH TOK Ha TEPMUTHA YCTohunBocT, Iy min Iy x 60 2 kAfls (
3. [ ObGasen nupeuyen Tok Ha mUHaMEYHA yeroiusneoct, min Iy x 2,5 SKA g
Idm
4. | O6aBenn BTOPHYHE TOKOBE: - -
4a | 33 H3MepBATENIHATA HAMOTKA 5A 5A
4b__ |32 HaMOTXATA 32 3AIUTATA SA 5A
5. | O6sBenn koedumpenT Ha TparcopMaums: - -
5a__ |33 H3MOPBATERHATA HAMOTKA 20/5 A 20/5 A
Sb__|3a BaMOTKaTa 3a 3amuTa 20/5 A 20/5 A
6. | Terno, kg Jla ce nocoun 28

5.3 Toxon uzmepparenen Tpancopmarop 28 kV, 30/5/5 A, IOAIOPeH THIL, 33 MOHTHPANE Ha 33KPHTO

Homep na cravmapra

Tun/pedepenten Homep chriacso
KATANOra HA NPOHIBOAHTENN

20271234

CT525

HauMenonanue na MaTepHana

Toxkor usMepratesen Tpancdopmarop 20 kV,
30/5/5 A, nonnopen T, 3a MOHTHpAHE Ha

3AKPHTO
CHKpaTeno HauMeHOB3HE HA MATepHaANa THT 20 kV, 30/5/5 A, nofiopen, 3M
Ne Tapaunrupano '
1o pex Iapamersp Hznckpane np}e)mnmg HEe (
1. _{O6aBeH bpBHYCH TOK, I, 30 A 30A
.1 ObaBen nbpBHYCH TOK Ha TEPMHYHA yeroiuysocer, Iy min I, x 60 4 kA/ls
3. | OGapen nbpEuYeH TOK HA AMHAMHYHA yeToliungoct, min Iy x 2,5 10 KA
Lyn
4. | OGaBeHH BTOPHYRH TOKOBE: - -
_4a |3au3MepBaTeNnata HaMOTKA 54 5A
4b | 3a HamoTKaTa 3a 3AIMTATA 5A 3A
5. | Obssenn koedmimenTn Ha TpaHchopMaLH: - -
5a__ | 3a H3MepBATENNATA HAMOTKA 30/5A 30/5 A
5b | 3a yaMoTkata 32 3ampTA 30/5 A 30/5 A
6. |Terno, kg Ja ce nocoun 28

5.6 Tokos n3Mepnatesen TpaHcdopmaTop 20 KV, 50/5/5 A, NIONNOpeH THIT, 34 MOHTHPAHE HA 3AKPHTO

Homep na cranyapra

Tun/pediepenren nomep cnraacuo
KATAJ101'A HA AIPOHIBORHT /15T

20271235

CIS25

Hanmenosanue na matepuana

Toxos p3mepsarencs tpatcdopmarop 20 kV,
50/5/5 A, momnopen T, 3a MOBTHpaHe Ha
3RKPHTO

Cmcpa'reno HauMeHOBAHHE Ha MaTepHaaa

THUT 20 k50




Ne TapanTupano
10 pex Hapamersp Haucrpane npgnnomgime

1, | ObsaseH mppBHYeH TOK, L, 50 A 50A

2, | OBapen mppBHYSH TOK Ha TEPMUYHA YCTOHUHBOCT, Ty min 10 kA/ls 10 kA/ls

3, | OBspen nppeRYeH TOX Ha AMHAMEYHA YeToHUHBOCT, min 25 kA 25 kA

Lgin

4, | O0speHH BTOPHUHH TOKOBE! - .

4a |33 ¥3MEpBATE/IHATA HAMOTKA 5A 5A

4b |33 HAMOTKATA 34 AU TATA 5A 54

5. 1 O6asenn xkoeGHUMEHTH Ra TpaHCPOPMATIHL: - -

5a |38 uaMepBaTesiHaTa HAMOTKa 5075 A 50/5 A

5b |33 HAMOTKATA 33 3alMTA S0/5A 50/5 A

6. | Terno, kg Jla ce nocoun 28

5.7 Toxop H3mepsaTeeH Tpaticdopmarop 20 KV, 75/5/5 A, noAnopeH THI, 33 MOHTHDARE HA 3AKPHTO

Homep #Ha cTanpapTa

Tun/pedepenten nomep CLIIACHO
KATAJIOrA HA NPOHIBOANTHIR

20271236

CTS 25

HanMeHOBAHHE HA MATEPHAA

Tokor u3mepBaTenen TpaHchopmarop 20 kV,
75/515 A, noanopeH THN, 3a MONTHpaHe Ha

. 3aKPHTO
ChKpareio NAKMEHOBaNE HA MaTepHAI3 THT 20 kV, 75/5/5 A, noanopen, 3M
e Izpamersp Hsncxksane Tap amu_pauo
1o pej npeiokeHHe
1. | OGsasen mepRYeH TOK, L, 75A 75 A
2. | OGapey nbpeHYeH TOK HA TEPMHYHA YCTOHYHRBOCT, 1y min 15 kA/1s 15 kA/ls
3. | OOseen nppEHYESH TOK Ha RHHAMUYHA YCTOHUMBOCT, min 37,5 kA 375 kA
Tt
4, 1 0O0aBeHH BTOPMYHH TOKORE: - -
4a |3a yaMepBaTeNHaTA HAMOTKA SA SA
4b | 3a HAMOTKATA 3@ 3ALIUTATA SA 5A
5, | OBgsenu xoeduuyentn Ha TpaschopManys: - -
5a 134 H3MEPBATENHATA HAMOTKA 75/5 A 75/5 A
5b  |3a wamoTkaTa 34 3a0MT2 75/5 A 7515 A
6. - | Terno, kg Ha ce nocoun 28

5.8 Tokos usmepeaTeaeH Tpaicgopmarep 20 kY, 100/5/5 A, neanopen THI, 38 MOHTHPaHE HA 38KPHTO

Homep 1a erangapra

Tun/pedepenren Homep CbracHo
KATAera HA HPOHIBOAHTENS

20 271237

CTS 25

HauMenoBaHKe Ha MATEPHALR

Tokos HsMepsaTencH Tpancopmarop 20 kV,
100/5/5 A, moanopex THIT, 32 MORTHPAHS HA
3aKPHTO

CHLKPATEH0 HANMEHOBANHE Ha MATepHAJA

TUT 20 kV, 100/5/5 A, noanopen, 3M

o Iapamernp Hsuexsane Taparrapano
1o pes . ApeJJIoKeHHE

1. | OBsBeH TLPBUYEH TOK, 1, 100 A 100 A

2. | OBspes nbpsUYEH TOX Ha TepMUuHa yetoliumnoct, Ly min 20 kA/1s 20 kA/ls

3. | OGaseH NBPEIMEH TOK KA AMHAMHYHA YCTOHUHBOCT, min 50 kA 50 kA

Idm

4. | O6sapenH BTOPHYHH TOKOBE: - -

4a |33 HIMEPBATENHATE HAMOTKS 5A - 5A

4b | 3a namorkara 3a 3aMHTATE 5A SA

5. | OGapenyn koedmgenTH Ra TpaHchopMaLHA: - -

5a |32 u3Mepsarenuara HAMOTKA 100/5 A 100/5 A

Sb |33 HaMOTKaTA 33 3a1HTa 100/5 A o=

6. |Terno, kg Jla ce noggtin ol

N




3.9 Toxos usmepsartenen Tpanchopmarop 20 kV, 150/5/5 A, IOANOpEN THI, 33 MOHTHDAHE HA 33KPUTO

Tun/pedepenren Homep curaacHo
Honmep ua crangapra Karaﬁora Ha NPOH3BOLNTEIA
20271238 CTS 25
Tokos usmeppareneH tpancopmarop 20 kV,
Haumenonanne na matepuana 150/5/5 A, noanope T#m, 3a MONTHpaHE Ha
3AKPHTO
ChKpaTens HAHMEHOBAIHE Ha MaTepHasa THT 20 kV, 150/5/5 A, nognopen, 3M
e Hapamersp Msuckpane TaparTipano
1o pej RpesioKenme
1. | ObspeH IbpBHYen TOK, 1, 150 A 1SOA
2. | O0sBeH WHPBHYEH TOK Ha TEPMUUHA YCTOHYRBOCT, s min 31,5 kA/ls 31,5 kA/ls
3, | O6apen mbpBRYEH TOX HA MHHAMHUHA ycroituneocr, min 79 kA
L, . 80 kA
4. - | O0sBeHH BTOPHYHH TOKOBE: - -
4a 133 M3MepBaTe/IHaTa HAMOTKA 5A 5A
4b | 3a HamoOTKata 33 3aUMTATS 5A 5A
5, | Obgsenu xoeduiuenT na Tpanchopmanus: - -
5a | 3a H3MeppaTeNRaTA HaMOTKa 150/5 A 15075 A .
Sb {32 HaMOTKAaTa 3a 3a1MHTA 150/5 A ) 150/5 A (
6. | Terno, kg Ja ce nocoun 28
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HaumenoBanne na Matepuana: Toxosu n3Meppatentn pancdopmatopn 20 KV, asysapens,
X/5/5 A, ot 200 A nio 1500 A, noanopes Tun, 3a MOHTHP&HE Ha 3aKPHTO
CriepaTeno HanMesoBaHWe Ha MaTepuana: THT 20 kV, (200+1500) A, X/5/5 A, nognopnu, 3M

Obuacr: 1 - En. moxcranumn 110/CpH Kareropns: 27 - MsMepparenuu
H - TpascopMaTtopHH 110CTORE ‘Tpascdopmaropu
Mepna eanunna: Epoi ARapuiinm 3anacu: [Ta

Xapakrepuernka Ha MaTepuana:

Cyxu ToKOBH H3MEpBATENHH TpancdopMaTopn 20 kV, ¢ TBBPAA CHHTETHYHA H30/IALHS, 34 MOHTHPAHE HA 3aKPHTO,
Ge3 OTKNOHERH 32 IPEBKIIOMBANE HA TBPBHYNATA HAMOTKA, C IBE BTOPHYHHK HAMOTKM ¢ OGABEH BTOPHYGH TOK = 5
A - elHata 32 LEJIHTE Ha H3MCPBAHETO ¢ KNAc Ha TouHoeT 0,58 | Apyrata 3a LeRHYe Ha 3alUHTATA G KIIAC HA TOYHOCT
10P. ToxorHTe H3MepRaTenHu TPAHCHOPMATOPH CA NPeMHUHANH NIPE3 NHPBOHAYANNA METPONOrHYHA NPOBEPKA H ¢a
MApKHPaHH ChC CLOTBETHUA 3HAK IO Pela M NPH YCHOBHATA HA 38KOHA 33 HIMEPBAHUATA.

Hanojssaue:

Cyxure TOKOBH HIMEPBATENHH Tpancopmaropr 20 KV, noaropen v ca TpelHasHaYeHy 3a 3aXpanBaHe Ha
TOKOBHTE BEPHIM Ha eNICKTPOMEPHTE 38 THPrOBCKO H3MEPBAHE HA HIMONIBAHHTE OT HOTPESHTENNTE KOMHIECTRA
CHCKTIPHIECKA CHEPIUd, HA PEICHBHTE 331UNTH H HR KONTPONIHO-H3MEPBATEHATE aNapaTi K CHFHANM3ALMATA B
3AKPUTH PasNIPEACIHTENHY YpeubH,

CpOTBETCTBHE HA NPEINOKEHOTO H3NLIIHCHHE Che CTAHAAPTH3ALHOHHHUTE JOKYMCHTH:

TokoBuTe usMepraTenHy TpanchopmaTopH TpaGaa na OTTOBAPAT HA:

* BACEN 61869-2:2012 ,Mameprarennu Tpancdopmaropy, Jact 2: JJOUBAHHTENHA HIMCKBAHHS 33 TOKOBH
Tpancdopmarops (IEC 61869-2:2012) 1 Ha HEFOBHTE BaIHAHK HIMEHCHHS 1 ZOTBAREHNS HIL SKBHBANEHTH.
H3HCKBaHNA KbM JOKYMERTALHATA B HAUNTBRHASTA:

Ne o Hpnaosxkenne N
Hoxymenr

[ (unu Texer)

L. Touno ofiosnaucHue Ha THI2 HA TOKOBHTE H3MEPBATERHH TpaHchopMaTopy, CI§2s
TIPOH3BOAHTENE H CTPEHATA Ha NPOHIXOH M NOCRENHO H3JAHNS HA KATANOT? HA " | KPB INTRA s.r.0.
NPOU3BOAHTENH . Yexun

Hpunoscenue No 4

2, YaocToepenne 3a onoGpsEate Ha TINA HA TOKOBHTE H3MEPBATENHY Ipunoxcenue Ne 5

TPEHCHOPMATOPH, H3KAREHO N0 PeNa H IIPH YCIIOBHATA Ha 3aK0Ha 32 HIMEpRAHHATA

3. TexHu4ecko ONHCaHHE HA TOKOBHTE H3MEPBATEIHY TpanCHOPMATOPH, rapaHTHpank | [lpunoscenue Ne 6
JIApaMETPH H XApaKTEPHOTHKH, BKIIOUHTERHO KITAC Ha H30JALMATE, TEFNIO M ZIp.

4. TIpoTOKONH OT THNIORY H3NUTBAHUA HA TOKOBHTS usMepBarenHy TpancdopMatopy va | Hpwroscenue Me 7
aHPTHHCKA 1K GBITAPCKY e3HK, MPOBEAEHH OT HE3ARMCHMA H3NMTRATENHA
nabOpaTOPHA C NPHIIOKEHH PE3YITATH OT H3IMTRAHHATA

5. Cepridurar/axpeanTaliug Ha HE3ABHCHMATA KITHTBATONHE naGopatopus, nposena . | Ipuroscenue Ne 8
THITOBHTE H3ITHTBARHA O T. 4.

6. HAndopmanus 3a nposexannTe 0T TPOH3BOAATENA KOHTROAHK (pyTHHHH) Hpunoocenue e 9
H3MTHTBAHMA

7. YepTexu ¢ pasmepu ] A Ipunooicenue MNe 10

8. | MIHCTpyKuMa 32 MOHIWPAHE, BBBEXIAHE B eKCIN0ATALHA, NSHCKBAHNA 38 ITpunovicenue Ne 11

NOILBNXKAHE, BKNOYHTENIHO H3HCKBAHNE 374 TePHOJHYHOCT HA HeoBXoauMuTe
KOHTPOAHH W3MHTBAHHA J10 BPEMEe Ha KCTTACATALIHS M Ap.

9. Hsnexpakng 3a coxpateHye U TpaHCTIOpTHpaHe ITpunoscenne No 12
TexHuYeCKH AANHN
L. Hapamerpn Ha eeKTPHHECKATA PASNPEACTHTINA MPEKA

Ne

no ITapamersp Crojinocr

pen

1.1 | OBaBeHo Hanpexenue . 20000V

1.2 Makcumanso paGoTHO HanpexeHue 24000V

1.3 | OGsBena yecToTa ’ 50 Hz

1.4 | Hayns na 3a3eMaBane Ha 3Be310HA HEHTHD - NIpe3 aXTHBHO CHIPOTHBICHHE;

' ~ NIpe3 JbroracuTenta 600HHa; HIK
: .__| = H30IMPaH 3BE38H USHTDP ...
1.5 | Tox #a xpco crenutenme ' 7 a2 AR

(K«




2. XapaxTepucTHRH Ha paboTHaTa cpesa U MSICTO B MONTHpAHe

3‘:;’8';0 XapaxkTepHCTHKA /MACTO HA MOHTHpAHC Croiinoer/onucanue
2.1 | MakcuMaiHa oxosHa TeMnepaTypa + 40°C
2.2 | MuuuManHa OKONHE TeMNepaTypa Munyc 5°C
2.3 j OTHOCHTEIHA BIAKHOCT Ho 95 %
24 | 3amspesBane ¢ npax, HYIEK, arpecHBHY razoBe v naph YMepeHo
2,5 | HanMopcka BHCOUMHA Ho1000m
2.6 | MsacTo Ha MONTHpane B KOMIIIEKTHH PAsIPEASHHTENHY YeTpOHCcTRa

(KPY), b 3akpuT# pasnpeaenyTenay ypeidy -
pasnpenenuTensu noactanunn 110/CpH u
TpanchopMaTopH OCToRE

3. KoHCTPYKTHBHH XAPAKTEPHETHKH H AP, JAHHH

Opoit ¥ npenHasHaYEHIHE

HENHTE Ha HIMEPBAHETO.

Nen ‘
peno Xapakrepueruaka Vzuckeane I'apaHTHPAHO NPEANOKEHHE
31 OHCTPYKUUA a) TOKOBHTE H3MEPBATENHE
K pyxd ) Toxo P ToxopuTe H3MEPBATENHH
TpancdopmaTopH Tpabna na
TpaHcGHOPMATOPH ¢a OT
GBaatT OT TOAMOPSH THN M Jd
A TOANOPEH THII H €A 33ILHTEHH
61]aT 3AIATEHN CHC
CHC CHHTETHYHE, MOHOJTUTHA,
CHHTETHYHA, MOHONHUTHA,
TRHPIS H30NAHEA TBEPAA HIONAUIE,
CBOTRETCTRANIS H; CHOTBETCTRAILA Ha
psuckeanngTa Ha BIC EN usnckeanuaTa Ha bJIC EN
60085 M eKEHBANCHT. 32 60085 wm ¢KBHBANEHT. 32
COMHEH KI1aC Ha ) TORIMHEH KNac Ha
. uzonaumsTa - min 120 (E
u3onaumata - min 120 (E) H (E)
5} TOKOBHTE M3MePBATENHH TOKOBHTE HIMEPRATENHN
TpaHcopmaTopl TpAHBA Ha TpaHcGopMATOPH ca
GBAAT CHOPBKEHN C KIEMH ¢ | CHOPBXEHH C KAEMH G JI0 Jse
110 Jipe BHHTOBK CHEAMHEHWA, | BHHTOBH CHEAHHEHNS, 34
3a CBRP3BAHE HA ITHPBNYHATA | CBLP3BAHE HA NEPBHUHETA
HAMOTKA H KneMeH OJIoK 3a HaMOTKa 1 KneMed 610K 33
CBLP3BAHE HA BTOpHYHATE CRBLP3BANE HA BTOPHUHMTE
BEPHLH. BEPHIA.
3.2 | Bropryus HaMOTKH - a) Enpa BTOPUUHA HARMOTKA 32 EJina BTOPHYHA HAMOTKA 32

LENHTE HA H3MEPBAHETO.

6} Enxa BTOpH4Ha HAMOTKA 32
LIGJIHTE HA 3aUTATE.

Enna BTOpHYIA HAMOTKA 32
LeAKTE Ha 3AIIHTATE,

HaMOTKa

H3PADOTEHY OT Mejl HiH MEHA -

CIINAB HERONYCKAIlA
SNEKTPOXHMHYHA KOPO3HA NpH
CBB[Y3BAHETO HA

TpanchOPMATOPHTE ¢ MEIHM HIH

ANYMHHEVEBY LIMHH.

33 | Mounrupane a) ToxoBKTE H3MEPBATENHH ToxoBuTe HIMEPRATENHH
TpanchopmaTOpy Tpadea 4a TparchOpMATOPH FO3BONABAT
NO3BONABAT MOHTHPAHE B MOHTHP&HE B BPOWIROJIHO
NPOH3BOMHO NOHGKEHRE. TIOSIOKEHRE,
6) TokOBNTE HIMEPRATETHH TokoBuTe M3IMEPRATENHM
TpancthopmatopH 1pabea fa TpascdopMaTopy ca
Graar cHabaeHy ¢ MOHTKRA | CHaGIeHH ¢ MOHTAXHA
OCHOBa, H3paboTesa o7 OCHOB&, H3paboTeHa OF
YCTOHUHBY HA KOPOIUA yCTOHUMBY HA KOPO3HA
MeTani/MeTalHE CILIEBY WAH | MeTains/MeTaHH CTINABH MAH
OT MOLHHKOBAHA aMapHHa. OT NOLMHKOBAHA NaMaplHa,
3.4 | Knemu 3a cepp3asane Ha nepeuudara | folemute TpaGsa Aa Gpaat Knemure ca u3paboreHy oT

MeJ BIH MEHA CANaB
HeJoIyCKaa
EAGKTPOXHMHUHA KOPO3Ns
NPH CBHP3BAHETO HA
TPaHcGOPMATOPHTE C MEJHE
HIIH QNYMHHHERY LIMRH.




MmO

pea Xapaxrepuernka H3anckpane T'apanTupano npegnoxenne
3.5 | Knemen 6nok 3a cebpanane va a} Knemunar 6rok tpabea na KnemuusT 610k € ot BuaTOR
BTOPHYHHTE BEPHTH GBpAie OT BUHTOB THI ¢ THIT ¢ BBIMOXKHOCT 38
BEIMOXHEOCT 33 CBHP3BAHE Ha | CBBP3BAHE Ha MHOTOXUYHA
MHOTMKHYHN NPOBOAHHUY HA | NPOBOKHWLK HA BTOPHIHHTE
BTOPHYHHTE BEPHIH Che BEPHIH ChC CeueHre 10 4
cenenye 110 4 mm’, mm?,
6) Knemuuar Gnox Tpabea na Knesmuuat Gnok ¢ samtiren ¢
OBJie 3alLUHTEH C IpO3payeH HpO3paueH KanaK 3a BU3yaneH
Kanak 3a BH3yaneH KOHTPOR ¢ | KOHTPON ¢ BLIMOXKHOCT 32
BHIMOXKHOCT 3a iomMGupasne. | miomBupane.
B) Knemure na knemuusT 6ok Knemnte na xneMpusT 6nox
Tpabsa na Gbpat uspaboreny | ca H3paGoTeHH 0T MECHHT
OT MECHHT HIIH ApYra HAH BPYra Noaxoasia
IIO/XOAAIA HEKOPO3HpaAlila HEKOpO3Npaia MCAHA CIITaB,
MeIHa cruiaB,
r) Knemuuar 6ok tpabea na Knemaugr 6ok ocHrypasa
OCHIYPABA BH3IMOXKHOCT 33 BB3MOIKHOCT 32 333CMABAME
- 3A3EMABAME Ha M3BOMTE Ha HA H3BOJIMTE Ha BTOPHYHHTE
ETOPHYHHATE HAMOTKH, HAMOTKH.
3.6 { 3azemsBane ‘ToxosuTte uaMepsaTenm ToxopuTe H3MepsaTennn
TpanchopmaropH Tpsbra fa Tpanchopmaropy ca
ObaaT CHOPEKEHH CBe CEOPBKEHH CBC 3a3eMuTeneH
3azeMurenen 6orr min M8, Goar min M8, o3nauen cre
03HAYEH ChC 3HaAK ,,3aNIHTHA 3HaK ,,3allMTHA 3eMA™,
3ema”, _L
3.7 | Pe30oBY M CKpenuTeNHH CheAMHERNS | BoHuky pe3bosn i ckpermrenuy | Bonuky pesboBy u
chelHHeHus Tpatea na Guaar CKPEIHTENHH ChemHHER S ca
H3paboTEHHN OT MECHHT UK H3paBOTEHM OT MECHHF M
HPYPH TOHXOAALLH JAPYTH YIORXOAAmH
HEKOPOIHpallH MeTany Wil HEKOPOZHPAIIHE METAAN KIH
METHIHH CIIABH. METalIHH CINaRH,
3.8 | Mapxupane na obseeniTe cToMHOCTH a) ToxoBlTe H3MepBaTENIHH ToxoBRTE H3MEPBATENHH

TpancopmaTopu Tpabaa aa
ObAaT MAPKHPAHYK OT
CTpaH4Ta Ha KieMnang 6ok ¢
sndopmating 3a 06spesnTe
¢ToliHOCTH BBPXY KOpHyca Ha
TpaHchopMaTOpa UAN FHPXY
TabenKa ceriacHo
H3HCKBaHHATa Ha 7, 6.13 oT
BJC EN 61869-2 nnn
CKBHBAJICHT.

Tpauchopmaropr me Guuar
MaPKHPAHH OT CTPAHATA Ha
knemuus 6ok ¢ nadopmariis
32 00ABEHITE CTOHHOCTH
BBPXY KOPIIyca Ha
TpasCcQOpMaTopa UK BLpPXY
Tabesnka CHIIIacHo
H3UCKBaHWATA HA 1. 6.13 oT
BJIC EN 61869-2 unn
EKBUBAIEHT,

6) OGapexnTe CTORHOCTH MOXKe
A2 ObRAT HAHECEHHU Hpe3
TpaBUpane BEPXy KOpIyca Ha
“TPAHCGOPMATOPA MK BEPXY
Tabenka uspaborena ot
AHOM3RPAH anyMuHki uIH
OF eKBUBANEHTEH YCTOHYHB
Ha KOPO3HA MAaTepHal, Kato
3a 1esita He Morar Ja Opaar
H3I013BaHY TabenKu
(eTHreTH)} o1 camosanenBany
C8 THIT,

OBapennTe crolinocTy e
‘GBJIaT HaHeCeRH ype3
TpaBipaHe BLPXY KOPHYCa Ha
TpanchopmaTopa UK BHPXY
tabenxa n3paborena ot
AHONM3IUPAH ANYMHHRH Han
OT EKBHBANCHTEH YCTOlunB
Ha KOpO3HA Marepuan, Kato
3a e/Ta Homa aa Opmar
H3NON3EaHK Tadenky
(eTnKeTH) OT camosanensany
ce THN,

B) Maprrposkara Tpabea jia
OAe HaHeceHa Tpattio 1
YETAHBO O HAYHH, N0 KOHTO
Jia He Moxe na Gnpe
3anpyens,

Mapxruposkata we 6npe
HaHECRHA Tpalino M HeTanBo
MO HAYHH, 110 KOHTO Xa He

£y CAlar it




Ne o
(22N

XapaxTepHcTHKa

Hsuckeane

FapantHPaHo npeaSoeHHe

r) AKo ce u3nonsna tabenxa, T

pabna sra Gone duxcHpana
3/PABO KbM KOPITYCa Ha
TOKOBHTE H3MePBATEAHH
TpaHcopMaTopH ypes
YCTOHYHBH Ha XOPO3HA
HHTOBE.

AKo ce n3nonzea Tabenxa, T4
e Tbae GUKCHPaHa 31paBo
KEM KOpryca Ha TOKOBHTE
WIMEPBATENHH

Tpancd opMaTopH upe3
YeTOHUMBM Ha KOPO3HA
HHTOBE,

x) Ot cTpanata Ha KNeMHus

CnoK, BEPXY H30A4LHATA Ha
TOKOBMTE H3MEPBATENHH
TpaHcdopMaTopH
HOMbIHUTEAHO TpAOBa Ia
6bae MapkupaH ¢ BAABOHAT
un# penedeH neuat o0ABCHNEA
xoeHUMEHT Ha
TpaHchopMalusd, ¢ pasMep Ha
wpsdTa min 20 mm.

Ot ctpanaTa Ha KNEMHHA
Onox, BEPXY H30NALHATA HA
TOKOBHTC H3MEPBaTeITHH
TpaHchopMaTopH
AOTLNHUTEITHO e 6h1e
MapKkHpay ¢ BIUTEOHAT Wik
peneden neyar 0OgBeHYA
KoRDHIIHEHT Ha
TpaHchopMauyd, ¢ pazMep Ha
wpydTa min 20 mm.

HzipopnTe ua ToROBUTE
H3IMEPRATEIHI
TpascopMaTopH e Obaar
MapKHpany Tpaiio
YETIIHBO CBIAIACHO
H3ucKRaHuATa HA T. 6.13 o7
BJC EN 61869-2 unu
EKBHBAJIEHT.

HspopuTe Ha TOXOBHTE
H3MeEpBaTeN N TPaHCPOPMATOPH
TpaGBa fa GenaT MapKHpany
TPafiHO ¥ YETIHEO CRIMIACHO
H3UCKBaHHATa Ha T. 6,13 oT BC
EN 61869-2 nan cKBHBANEHT.

3.9 | Mapxupane Ha u3BOAUTE

3.10 | ITepeosauanya DpoRepKa ¥ 3HalM 3a | a) TokoBHTE H3MEPBATEHH ToxoBHTE H3IMEpBATENARR

YAOCTOBEPARAHE (CHINACHO
pasnopesdnTe Ha 3aKkoHa 3a
HIMEPBaRUATA)

Tpancdopmaropk Tpabpa na
OBIAT JOCTABEHH Cle

TpascdopmaTops ke 6baaT
JOCTABEHH CEH H3BbPUIBAHE

npogepka Tpadpa oa 6uae
YHOCTOBEPEHA ChC 3HAK 34
TILPEOHAYANHA POBEPKA H
KORHETo Ha NpOTOKONa OT
NPOBEIEHHTE HINWTBAHAA.

H3BBPIIBAHE Ha Ha ILPROHAYAHA
NHPROHAYANHA METPONIOTHYHA | METPONOTHYHA NPOBEpPKA,
npoBepKa,

6) IIbpBonavanya MerposorHuba | ITppBonayanda

METPONOrHYHa NipOBepKa e
Enie YHOCTOBEPCHA ChC 3HAK
38 IbPBOHAYAMA [IPOBEPKA |
KOTIHETO Ha NPOTOKOA OT
ApOBEISHUTE HITHTBAHKA.

3.11 | TpancnopTia onakoBKa TOKOBHTE H3MEPBATENHN
rpancopmaropy Tpabsa na
OBAAT 3RAUUTCHH NOCPEICTROM
TNOAXOASINE ONAKOBKE,
npeanassala I 0T NOBPEnH 1
Bb3ACHCTEHS HA OKOJIHATA Cpeila,
HOAPCACHH ¥ 3aKPENEHH Ha
TPAHCHIOPTHE NTaJeTH,

Toxosure H3MepBATENHH
TpaHchopMaTopy e Gbar
3AUIHTEHH NOCPELCTBOM
TOAXOMALLA OHAKOBKA,
Hpennassanla i Ot nosPean
H BB3NEHCTBRA Ha OKORHATA
cpesia, AOApeaeHs
38KPEHEHN Ha TPAHCNOPTHH

TIANETH.

3.12

EXcngoataiuoiya AhHrotpainoet

min 25 rogyHn

25 roawnu

24



4. Ofwn TexanYeckn NAPAMETPH, XAPAKTEPHETHRH B AP, JAHMH

Ne ) Fapanrapano
10 pex ITapamersp Hisnexnane npgunomenue
4.1 |Knacose na rouHoct: - -
4.1a | 33 H3MEpBATENHATA HAMOTKA 0,58 0,58
4.1b | 33 HamoTKaTa 33 3aLLATATA 10p 10P
4.2 | OGsBeH nponmrUTencH TePMHYEH TOK, J min 1,2 x J,, 1,2x T,
4.3 | Homunanen xoedunnenT Ha 6e300aCHOCT - S 5 5
4.4 | Homunanna rpannssa Kpathoer - ALF 10 10
4.5 | OGsBens BTOPHYHK TOBAPH; - -
4.5a | 33 H3IMEPBATEIHATA HAMOTKA min 15 VA 15 VA
4.5b | 3a BamoTKaTa 3a 3amnTaTa min30 VA 30 VA
4.6 1 O6ABCHO HAABPKAHO HANPEKEHHE C TpOMAIIIeHa S0 xV 50 kV
YECTOTA 33 HIONAUKATA Ha NHPBHYHATA HAMOTKA {edexruBHa cTOlHROCT)
4.7 | O0aBeno u3AbPXAHO HaTPeKEHHE C MEIHHER HMITYNIC 125 kV 125 xV
33 H30JTAUHATE Ha NHPBHYHATA HAMOTKA {sBpx0B2a CTOMHOCT)
4.8 | OBsiBero HIABPKAHO HANPEKEHHE C npoMunLIeHa JkV 3kV
4SCTOTa HA H30HALHATA 38 BTOPHUHHTE HAMOTKH (edexrHBHa croiinoct)
4.9 | Ha#-Bucoko nanpexenmue 3a ChOpLKEHNATE, U, 24 kV 24 kV
(etexrsBHa cTOMHOCT)
4.10 | Tonnpuen knac Ha H3oNALKATA min 120 (E) min 120 (E)
(cvrn, BAC EN 60085:2008)
4.11 | TonycTuMs B#Ba Ha YaCTHYHHA paspaa; - -
4.1ia|mpu 1,2 U, max 50 pC max 50 pC
4.11b npu 1,2 U3 max 20 pC max 20 pC
4.12 [ OcroBHy pasmepn coraacto DIN 42600-8 sact - -
4.12a L 160 £15 min 160 £15 mm
4.12b L 195 £15 mm 19515 mm
4.12¢ € 280 mm 280 mm
4.12d b max 178 mm 178 min
4.12¢ g 150 i 150 mm
4.12f hy 280 &5 mm 280 £5 mm




5, TexHuqecKH BAPAMETPH HA TOKOBH H3MEDBATCARIE TParchOpMATOpH
5.1 Tokos uasmepsarency Tpancopmarop 20 KV, 200/5/5 A, noJopen THI, 33 MOHTHDAHE HA 3AKPHTO

Homep Ha ¢TaBAapTa

Trn/pedepenTeH HOMep CLINACHO

KaTanora i

18 NPOH3BOAKTLNA

20 27 1241

CTS 25

HanmeHoBaHe HA MaTepHana

TokoB n3MepBatTeN

en Tpancopmarop 20 kV,

200/5/5 A, noanOpEH T8I, 32 MOHTHPAHE Ha

3aKPITO
ChEPATEHO HAUMCHORZHHE HA MATEPHAJIA THT 20 kV, 200/5/5 A, noanoped, 3M
e HapaMeTsp Hsuekpane FapanTupaio
no pei npeaRoKeHHe
1. 1O6apeH ABPBHYEH TOK, fy 200 A 200 A
2. 1 0O0sBeH IBPEHYEH TOXK HA TEPMuYAE YoroliuHBOCT, Iy min 31,5 kA/ls 31,5 kA/ls
3. | OOsBeH DBPBHUCH TOK Ha JHHaMUMHa YCTOHUNBOCT, " min 79 kA 80 kA
Yom
4. | OGaBeny BTOPHYUHE TOKOBS: - -
4a | 3a u3MepBaTeNHATa HAMOTKE 5A SA
4b | 3a HAMOTKATA 3a 3aUlUTATA SA SA
5. | Obasenn xoedHIHeHTH Ha TpaHchopManys: - -
5a | 3a n3aMepBaTeRHaTA HAMOTKA 200/5 A 200/5 A
5b  i3a HaMOTKATA 32 33IUHTA 20045 A 200/5 A
6. {Terno, kg JHa ce nocoyn 28

5.2 Toron namepsarenen rpancopmarop 20 KV, 300/5/5 A, noanopen Tum, 332 MOHTHPAHE HA 3AKPUTO

Homep Ha cranpapra

Tun/pedrepetiTeH HOMep CBINACHO
KATAJ0TE 113 NPOH3BGIHTENR

20 27 1242

CIS 25

HanrMeHoBaHHE HE MaTepHana

Toxos nzmepearenes Tpancopmarop 20 kV,

300/5/5 A, noano

peH ThA, 32 MORTUPAHE Ha
JAKPHTO

CHKPATEeHO HAHMEROBAHME HA MATEPHAA

THT 20 kV, 300/5/5 A, nomsiopen, 3M

Ne TapakrHpano
no pen Napamersp Wznckpane npgnnomgnﬂe

1. | O6apeH NLPBHYEH TOK, J,y 300A 300 A

. | ©O6asen nppBHYeH TOK HA TEPMHUYMHA YCTOHYHBOCT, [y min 31,5 kA/ls 31,5 kA/ls
3. | OO6spen obpeHYeH TOK HA AHHAMUYHE YCTOHUHBOCT, min 79 kA 80 kA
La )

4. | Obapeny BTOPHYHH TOKOBE: - -

4a |32 M3MEDBATEAHATA HAMOTKA SA SA

4b | 3a HAMOTKATA 34 3aIHTATA 5A S5A

5. 1 O6nseny koehHUHEHTH Ha TpaHChOpMaUns: - -

Sa | 3@ M3MepBaTenHaTa HAMOTKA 300/5 A 300/5 A

5b |32 namorkara 3a sauwmra 300/5 A 300/5 A

6. | Terno, kg Jla ce nocouy 28

5.3 Toxop usmeprareien TpaHedopmarop 20 kV, 400/5/5 A, noanopen THH, 33 MOHTHPAILE HA 3AKPHTO

Homep #a cranpapra

Tun/pedrepenten HOMep CHIIACHO

KATAA0TA

HAa NPOBIBOAHT NS

20271243

CTS 25

HaumenoBanue Ha MATepHana

Toxon nimepparencH Tpascdopmarop 20 kV,
400/5/5 A, nommopex THIN, 32 MOHTHpPAHE Ha

. 3GKPHTO
ChKpaTeHo HAHMCROBAKIE HA MATEPHAJIA THT 20 kV, 400/5/5 A, noanopen, 3M
Ne Fapasrupayo
o pel Hapamernp Hanexnane npl:nuox-:lc)}me
1, | OBapex mopsuueH ToK, 1, 400 A 400 A
2. | OGanen nppsHueH TOX Ha TEpMHYHA yeTolunBoCT, Iy min 31,5 kA/ls 31,5 ka/1s
3. | OBasen nepRRYCH TOK HA JUHAMHYHA YCTOHYKEOCT, min 79 kA 80 kA
Ia‘w;_
4. | O0sBeHH BTOPHUHH TOKOBE!
4a |3a H3MepBaTenHATA HAMOTKA




4b |33 naMoTRata 3a 3aMMTATA SA SA
5. | Ofspenn koehnuyeHTY Ha TpancHOpMansA: - -
Ja__| 38 M3MEpPBATEIHATA HAMOTKA 400/5 A 400/5 A
5b | 3a HamoTKaTa 33 3aUHTA 400/5 A 400/5 A
6. | Terno, kg Ha ce nocoun 28
5.4 Toron n3mepparenen Tpancdopmarop 20 kV, 600/5/5 A, TOANOPeN THN, 32 MONTHPAHE HA 3AKPHTO
Tun/pedepenten Homep exrnacno
Homep a exannapra KATAJ10ra HA NPOH3BOANTENS
206 27 1244 CIS 25
. Tokos uameppatene Tparcdopumarop 20 kV,
Hanmenosanne ua mavepuana 600/5/5- A, nonnopen v, 3a MOHTHpate Ha
3aKPHTO
ChKpaTeHo HauMeHOBANNE Ha MaTepUATa THT 20 kV, 600/5/5 A, noanopen, 3M
MNe Tapanrupano
1o pen Hapamersp Hancekpane npsunomg HHe
1. | OGssen nupenueH ToK, L, 600 A 600 A
2. | O0speH nupBHYCH TOK HA TPMHYHA yeroifunsoct, I, min 31,5 kA/ls 31,5 kA/1s
3 ?GHBBH TTEPBHYEH TOK Ha J(MBaMHYHa YCTOHYBBOCT, min 79 kA 80 kA
dn .
4. | Obapenu BTOpHUEY TOKOBE: - - ( .
4a 132 H3IMCPBATENHATA HAMOTKA SA SA
4b__ | 3a HAMOTKaTa 32 3AMUTATA 5A . 5A
5.} Obasenu xoeduIMenTH Ha TpaHCHOPMALIIA: ~ -
5a_ | 3a M3MEPBATENHATA HAMOTKA 600/5 A 600/5 A
5b_ |3a HaMoTKaTa 3a 3aUMTA 600/5 A 600/5 A
6. |Terno, kg - Jla ce mogoyn 28
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KOJUYECTBA ChC CPOK HA JIOCTABKA

Hpunooxcernue 2

Koanuecer
BA CHC

MaxkenM | Kogauecrs | CPOK Ha
AJICH a CLC CPOR | TOCTABKA
pasMep Ha B paMKuTe
Hanmenosanne Ha MaTepHan Ha HKOCTaBKa A0 nal
HAPTH/A, 7 (cenen) (egun)
Kajdeaxapu
Kasengape
6p. H AnH, Op.
H Mecen,
op.
2 6

Toxor usMepgareneH Tpancdopmarop 10 kV, 10/575 A, ToAnopeH
THII, 33 MOHTHPAHE Ha 3aKPHTO

1

THIH, 38 MOHTHPAHE Ha 3AKPHTO

5
1
2 | Toxor mameprarenen rpancdopmarop 10 kV, 15/5/5 A, noanopen 1 1 1
THII, 38 MOBTHPAHE HA 3aKPHTO
3 | Toxos u3mepsartenen Tpaunchopmatop 10 kV, 20/5/5 A, noxnopen ) 1 5
THII, 32 MOHTHpaHe Ha 3aKPHTO
4 | Toxos uameprarenes tpanchopmarop 10 kV, 30/5/5 A, noanopen 1 1 2
: THII, 38 MOHTHPAHE HA 3aKPHTO
5 |Toxos usmMepatencH Tpancdopmarop 10 kV, 50/5/5 A, vonnopen 1 1 2
THH, 33 MOHTHPAHE Ha 3aKPHTO
6 | Toxos uamepeareneH tpancopmarop 10 kV, 75/5/5 A, mopnopen 1 1 i
THI, 38 MOHTHPAHE Ha 3aKPHTO
7 {Toxos u3zmeperatenen tpaachopmarop 10 kV, 100/5/5 A, moanoper 1 1 5
N THII, 33 MOHTHpAHE Ha 3aKPHTO
(_‘ 1 Toxos usmepsatenen Tpancdopmarop 10 kV, 150/5/5 A, monmopen 1 i 1
THII, 33 MOHTHDAHE Ha 3aKPHTO '
9 | Toxos maMeprateneH tpancgopmarop 10 kV, 200/5/5 A, noxnopen 1 1 i
THII, 32 MOHTHpaHe Ha 3aKPATO
10 | Toxos namepparenet Tpancdopmatop 10 kV, 300/5/5 A, moanoper ] 1 {
THII, 32 MOHTHpAHE Ha 3aKpPHTO
11 | Toxor m3mepraTeneH Tpachopmatop 10 XV, 400/5/5 A, nopnopen 1 ; 1
THII, 32 MOHTHPaHE B8 3aKPHTO
12 | Toxos m3mMeppaTeneH Tparchopmarop 10 kV, 600/5/5 A, monmopen { i i
THII, 32 MOHTHPAHE Ha 3aKPATO
13 | Toxos namepsarenen tparchopmarop 20 kV, 5/5/5 A, noxmopen 1 I 4
THII, 33 MOHTHPaHe Ha 3aKPHTO
14 | Toxor uaMepratenen Tpapchopmarop 20 kV, 10/5/5 A, mopnopex 1 I 4 .
. |Tun, 3a MonTHpaHe Ha 3aKpuUTO : <
15 |Toxos naMeppatenen Tparcdhopmarop 20 kV, 15/5/5 A, nopmopes ] 1 3
THII, 33 MOHTHPAHE Ha 3aKPUTO .
16 | Toxos usmepsateneH Tparchopmarop 20 kV, 20/5/5 A, nonnopey 1 m - 02_;“23\0\,@\



17

Toxos n3mMepsatenen Tpancdopmarop 20 kV, 30/5/5 A, TIOATOPER
THI, 38 MOHTHPAHE Ha 3aKPHTO

18-

ToxoB uamMepraternen Tparcdopmarop 20 KV, 50/5/5 A, noxnopen
THI, 32 MOHTHMPAHE Ha 3aKPHTO

19

Toxor usMepnaTenen Tpancdopmarop 20 kV, 75/5/5 A, noxnopen
THI, 38 MOHTHPAHEe Ha 3aKPHTO

20

Toxor n3mepratency Tparcdopmarop 20 kV, 100/5/5 A, TIONTIOPEeH
THII, 38 MOHTHPAHE Ha 3aKpHTO :

21

Toxos n3mepsaTenen Tpascdopmarop 20 KV, 150/5/5 A, NOANOpPEH
THI, 33 MOHTHP2HE Ha 33KPHTO

22

Toxor naMepnarenen Tpancdopmarop 20 kV, 200/5/5 A, HOHNOpeH
THII, 38 MOHTHpaHE Ha 3aKPATO

23

ToxoB usmeppatenen tparcdhopmatop 20 kV, 300/5/5 A, momuopen
TAM, 32 MOHTHPAHE Ha 3AXPHTO

24

ToxoB uamepsaTenen Tpanchopmatop 20 KV, 600/5/5 A, TIOALIOpEH

Jata 22.03.2016 . HOJITUC 1 IIEYAT: ({ 2

TH, 38 MOHTHpaHe Ha 3aKpHTO
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1 | Toxos n3mepBaTenen tpancopaarop 10 kV, 10/5/5°A, | l o .:I'('aj}-);"r(m: -39.5x23 5x§3 30 ke
TOMMOPEH THI, 32 MOHTHPAHE HA 3AKPHTO i | ST ’

2 | Toxkor usmepsatenex rpancdopMarop 10 kV, 15/5/5_A,_ ) 1 L '}Caplrbu‘ | 39,5x23,5x33 30 kr
IIOJNOPEH THIT, 33 MOHTHPAHS Ha 3aKPHTO = ST

3 | Tokos naneprarenen Tpanchopmarop 10 kV, 20/5/5 A, 1 : ’Kapféﬂ '1.39,5x23,5x33 30 kr
MONTIOPEH THII, 33 MOHTHPAHE Ha 3aKPHTO S TR R B

4 | Toxos usmepBareneH Tpancdopmarop 10 kV, 30/5/5 A _'"~1 o Ka pTOH -] 39,5%23,5x33 30 xr
NOATOPCH THIT, 33 MOHTHpAHE Ha 3aKPUTO RIS A I

5 | Toxon namepBatenen Tpaucdopsarop 10KV, SO/5/5 A, | 'Kébfoﬁ * | 39,5x23,5x33 30 kr
HOANOPEH THIE, 33 MOHTHpAHE Ha 3aKPHTO R Rt . ,

6 | Toxos mamMepsareied Tpanchopmarop 10 KV, 75/5/5 A, I Kapmn "39,5x23,5x33 30 xr
TOMNIOPEH THII, 33 MOHTHPAHE HA 3AKPHTO R L 5

7 | Toxop m3mepaareneH Tpancopmarop 10 kV,100/5/5 A v | kapron 39,5%23,5x33 30 kr
TOANIOPEH THII, 33 MOHTHPAHE Ha 3aKPHTO T :

8 | Toxor m3mepratenen TpavcopmMarop 10 kV,150/5/5 A i ' Kﬁpr ol 39,5x23,5x33 30 xr
TIOJIIOPEH THIT, 33 MOHTHpPAHe Ha 3aKpHTO B S 5

9 | Toxos usmepraTeneH Tpacdopaarop 10 kV,200/5/5 A, i Kapron 39,5%23,5x33 30xr
HOIIOPEH THIT, 34 MOHTHDAHE Ha 3aKPUTO ; '

10 | Toxor usmeparenex tpancgopamarop 10 kV,300/5/5 A, . Ka‘pmﬂ 39,5x23,5x33 30 xr
HOANOPEH THIT, 32 MOHTHPAHE HA 3aKPHTO e

11 | Toxos usMepsarencH mpauchopMarop 10 kV,400/5/5 A, { Rap.Ton 39,5%23,5x33 30 kr
TOZMOPEH THIT, 32 MOHTHPAHS HA 3aKPHUTO . 1B -

12 | ToKos fWiMepparener Tpancopmarop 10KV,600/55 A, | - ‘Ka]ﬁ;{;ﬂ- | 39,5%23,5x33 30 xr
TIOJITIOPEH THIT, 33 MOHTHPAHE Ha 3aKPHTO ' N :

13 { Toxor m3smepraTeneH TparcopMarop 20 kV, 5/5/5 A, _ "1 o :Kaproﬁ 39,5x23,5x33 32
MOJTIOPEH THIT, 33 MOHTHAHS Ha 3aKPHTO TR

14 | Toxos u3mepBatenen Tpancopmarop 20 kV, 10/5/5 A, ' 1 g -Kai)To:{‘ | 39,5x23,5x33 32 kr
MOJIIOPEH THI, 32 MOHTHpAHE Ha 3aKPHTO - :

15 | Toxop nsmepsatenen Tpancdopmarop 20 kV, 15/5/5 A, | '-KapTOH 39,5x23,5x33 32 xr
MOATIOPEH THM, 38 MOHTHPAHE Ha 3aKPHTO c o

16 | Toxoz m3mepparteieH Tpanchopsarop 20 kV, 20/5/5 A, N KapToH 39,5x23,5x33 32 xr
AOANOPESH THII, 33 MOHTHPAHE Ha 3aKPHTO o

17 } Tokon mamepnateneH tpancopsarop 20 kV, 30/5/5 A, o KépT'dH 39,5x23,5x%33 32 kr
HOZAMOPEH THII, 338 MORTHpPAHE Ha 38KPHTO ‘ T

18 | Toxos n3mepBateneH Tpatcopmatop 20 KV, 50/5/5 A, D Klap'rc.m 39,5x23,5x33 32 kr
HOZAMOPEH THIT, 33 MOHTHPAHE HA 3AKPHTO AT

19 | Tokosr usmepsarteneH Tpancdopmatop 20 kV, 75/5/5 A, { Kaﬁfdﬂ 39,5%23,5x33 32 kr
HOJIOPEH THII, 33 MOHTHpAHE Ha 3AKPHTO T

20 | Toxos namepratencH tpayctopmarop 20 kV,100/5/5 A, 1. KapmH 39,5x23,5x33 32xr
HOJTOpPEH THI, 33 MOHTHPAHE HA 3aKPHTO’ : - pRapron .

21 | Tokos wsMepsateneH Tparchopmatop 20 kV,150/5/5 A, ) 39,5x23,5x33 32xr
TOJOPEH THIT, 33 MOHTHPAHE HA 3aKPHTO, Kapro

22 | ToxoB H3MepraTeneH Tpancdopmarop 20 kV,200/775 A | KAapTour 39,5x23,5x33 32xr
HOJIOPEH THIT, 33 MOHTHDPAHE HA 3aKPHTO I : _







23 { Toxos nsmeppateleH Tpancdopmarop 20 KV,300/5/5 A, . Kapﬁm 39,5x23,5x33
HOIHOPEH THIT, 33 MOHTHPAHE Ha 3aKpHTO e

24 | Toxos nsMepBaTeleH Tpauehopmarop 20 kV,600/5/5 A, '1 ' Kapron © | 39,5x%23,5x33
NOAITOPEH THII, 32 MOHTHPAHE Ha 3aKpHTo : '

Jara 13.06.2016 1.
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Dear business partnetrs,

Let us introduce our cornpany'with the trading name KPB -

INTRA s.r.0., with the seat in BuCovice,

The main program of our company is development, produc-
tion and sale of instrument current and voltage transformers.
These appliances are intended for measuring and protection
of high-voltage distribution systerns of the-internal as well
as external type, for the highest voltage of the system of 3.6
— 40,5 kV. More detailed data about the offered products
can be found in the enclosed technical sheets.

The transformers comply with requirements of IEC
60044-1, [EC 60044-2, CSN EN 60044-1, CSN EN 60044-
2, GOST 1983-89 and DIN 42600/1983. In the past years,
our products were approved by the Czech, Slovak, Polish,
Hungarian, Latvian, German and Bulgarian metrology in-
stitutes. At the present time we apply for approval of out
products for the Belarusian and the Ukrainian markets.

All the transformers produced by our company undergo
piece testing that is ensured by our testing and controlling
department, Each transformer that leaves out company
holds the Certificate of Product Quality and Complete-
ness. In the customer service we offer to out clients the
possibility of central calibration of transformers including
issuance of reports. We provide 36-month guarantee to
all products. The main objective of our company is to sa-
tisfy individual needs of clients to the maximum possi-
ble extent. Therefore we offer flexible small-batch pro-

duction, quick supplies, sale service and post-sale service
{transport, launching including prevention of failures, tra-
Ining, etc.) The standard time of delivery is 3 weeks, but
we prefer individual agreement with a cfient, In urgent
situations we are able to supply voltage transformers im-
mediately and current transformers in five working days.

Since its establishment, KPB INTRA s. 1. 0. has kept
growing. Our clients inciude not only domestic compa-
nies, but also a great number of foreign corporations. The
biggest long-term dlients include in particular ABB, ARE-
VA, APPLIC, CEZ, DRIBO, Elektrizace Zeleznic Praha, E-ON,
KPR INTRA Polska, Moeller Elektrotechnika, MSEM, PRE,
SIEMENS, SCHNEIDER ELECTRIC, STRATEX (Slovakia).

In 2001 we started cooperation with the Dutch company
MEKUFA BV that deals with production of epoxy supports,
grommets and insulators for internal as well as external
use. The-result of the cooperation is establishment of the
new company MEKUFA CZ with the seat in the premises
of KPB INTRA, Its present production program comprises
vacuum and pressure casting of insulators and parts for
1-38.5 kV.

At the present time we prepare 150 2001-2000 and 150

. 14001 with subsequent certification by BUREAU VERI-

TAS.

We are looking forward o our prospective cooperation.

4-2006-UK

-
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Supporting current instrument transformers CTS are de-
signed for the measurement and protection of the distri-
butingfacilities of high voltage for inner settings. Current
transformers CTS 12 are produced in two afrangements:
CTS 12.5 and CTS 12.L. The difference of these two ar-
rangements is only the length of the instrument (see the
picture), (Dimension in brackets is for CTS 12.L.) The big-
ger dimensions of CTS 12.L allow to fulfill the more de-
mandingtasks of the customer for the parameters of the
instrument (3-cores arrangement, higher performance,
higherovercurrent number, etc.}.

Supporting current instrument transformers CTS 25 Sch,
CTS 25X Sch and CTS 38X Sch are arranged for the using
in the distributors SM6of the firrm SCHNEIDER ELECTRIC.

The value of the secondary current is 5 A or T A with the
possibility of combination. The classes of accuracy for the
circuits of measurement are 0.2, 0.5, 1.3, for the circuit of
protection are 5P, 10P. The transformers comply with the
required class of accuracy within the values from 25% to

i "400% of rated load.
i

The limiting working current is 120% of |, ,according to

the agreement of producer and customer it is possible

~ tosupply other values, for example 200% of |,

Transformers CTS are constructed as transformers with
single-turn or multi-turn primary winding, The up-to-date
constructien of these transformers allows the switching
not only on the secondary side but also on the primaryo-
ne. The primary switching can be easily mounted by the
means of connection of two jumpers to the circuit by the
means of two screws M8 (See “The Instructions for the
operation and mounting”.-Screws and jumpers are the
partof the transformer). The secondary winding is wound
on the magnetic core made of directed plates, eventually

made of the alloyof nickel, iron and copper “permalloy”.
The number of cores can be from 1 to 3 according to the
request of customer. All active parts of transformer are
compound-insulated with epoxy-mixture. This material
performs both the electrical insulating and the mecha-
nical functions. The mounting position of transformers
is arbitrary. Transformers are fixed by the means of four
screws in the holesin the basic plate, The primary termi-
nals of transformers are. provided with screws M12x35
mm. We recommend use terminal ends corresponding
to the used cross-section of the conductor for attaching
to the secondary outlets.The secondary terminal plate is
provided with the cover with sealing screw. Inside, there
is the set with jumpers and small screws for the possibility
of earth connection and short dircuiting of the wiring.
(See "The Instructions forthe operation and mounting”).

For the use of the transformers CTS 12 and CTS 25 in dis-
tributors VH-IRODEL we produce and supply epoxy adap-
ter, pin and special basic plate {see photo). In cases, whe-
re the supplerment for the older types of transformers (by

various producers) is required, we supply instruments CTS

on the modified basic plates that have identicalmounting
spacing to spacing of the substituted types.

Transformers CTS complied with all the tests according to
CSN EN 6044-1. For the customer’s request we provide
ofii dal calibration.

s e A R e A
J

CTS 25X CTS 38X
| Type C1s 12 CT5 25 CT5 25X Sch €18 25 5¢h cTS 38 15 28X Sch
;

T Insulation valtage 15kv 25KV 405 kv 405 kv
Test voltage 28k 50 kv 95KV 95 kV
zegfg Impulse volt- 754V 125 kY 185 kv 185 kY
Nominal '

DA curent 53200 A 5-3200 A 5-600 A 5-1250 A 5-1250 A 5-600 A
Nominal
secondary current S(A
Nominal
frequency 50Hz
Power 5-60VA
Accuracy class 02,05,025,055,1,3, 5P, 10P
Welght 22025 kg 28ky 18kg 24kg 40 kg 28kg
Approval TCM 212/96-2415 | TOM212/96-2416 | 6} 313/08.4313 | TOM 212/96-2416 | TCM 212/98-2
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WIRING DIAGRAM Primary terminais

Basic Version up to 1250 A

One core version P1 P2
a) basic L ] % 129
b) primary reconnectible I —— 1 e
¢) secondary reconnectible l ' g $ @_ @{ ‘é,
8 81 52
lﬁ 1 ¢z P.]z P Pz'
R —
l T I Reconnectible Version up to 1250 A

b gy 52 9 81 s2 83 32 120
24 1. 24 1 24 | p4
1.24,1 f @

|
I

o - g |- {}é@ - $—(
Double core version P1 P2

a) basic ) [ Bl
-

b) primary reconnectible [
©) secondary reconnectible ’ , i

8 181 182 284 252

Version 1250~3200 A
P1 C1 o2 P2 [} Pz 3z i20

) L ]

| - b4
LT O FTITT ) e
b) 181 182 251 252 o) 151 182 153 281 282 253 ~$~ s @- —é
¥
62
3 Three core version P1 (
a) basic

b) primary reconnectible

T -
¢} secondary reconnectible ‘T l—]

a) 1S5t 182 251 282 481 382

N

Ct cz2 P2 Pi P2

>< I R

mimEEnlnain

251 282 351 382 ¢) 181 153 281 283 381 383

P1
‘—!,
b) 181 182
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fngtrupnent Transiormers

Current instrument transformers CTB 25 and CTT 25 are
designed for measurement and protection of high voltage
distributing equipment for indoor design for the highest
voltage of system of 25 kV.

The value of secondary current is 5 A or 1 A with the

y -possibility of combination. The accuracy classes for the
* ircuits of measurement are 0.2, 0.5, 1, 3, for the circuits

of protection are 5 10P. The transformers fulfill the re-
quired accuracyclass at intervals from 25 % to 100 % of
rated load. The terminal working current is 120 % |, in
case of the agreement of the producer and the customer
it is possible to deliver also the other values, for example
200% |,

Transformers CTB 25 are designed as passaging, where
the primary conductor is made by two and more win-
dings, according to the required parameters. The primary
terminals of transformers are provided with the screws
M12x35mm. The special parts with the holes of diameter
of 14 mm, eventually pin with epoxy adapter (see dimen-
sional sketch),can be supplied for the connection of lead-
-in passes along the horizonta! axis-of the instrument.

Transformers CTT 25 are constructed as bushing transfor-
mers. They can be supplied with the accessory equipment
(the primary conductor and fixation enclosures} and so
they can serve as the passaging design (see dimensio-

Current instrument transformers CTB 25and CTT 25

connected to the inner shielding by the means of Cu wire
strand and by the means of the screw M4 (see dirmensi-
onal sketch), '

The secondary winding is wound on the magnetic core
made of directed plates, eventually made of the alloy of
nickel,iron and copper “permalioy”. The maximum num-
ber of cores can be from 1 to 3 according to the request
of custormer. The construction of transformers allows the
switching of ranges of the primary current on the secon-
dary side.All active parts of transformer are compound-in-
sulated with epoxy-mixture, This material performs both
the electrical insulating and the mechanical functions. The
mounting paosition of transformers is arbitrary, Transfor-
mers are fixed by the means of four screws M12 in theho-
les in the basic plate. We recornmend use terminat ends
corresponding to the used cross-section of the conduc-
tor for attaching to the secondary outlets.The secondary
terminal plate is provided with cover with sealing screw.
Inside, there is the set with jumpers and small screws for
the possibility of earth connection and short circuiting of
the wiring. (See "The Instructions for the operationand
mounting”).

Transformers CTB 25 and CTT 25 fulfilled all the tests ac-
cording to the CSN EN 60044-1. We provided the official
approval on the reguest of our customer.

nalsketch). The primary winding {drawing die) musf
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Type CTB 25 CTT25
Insulation voltage 25 kY 25 kY
Test voltage 50KV 50kY
Test impulse voltage 125K 125 kY
Nominal primary current 5-1250 A 5-1250 A
Nominal secondary current 5(MA S(HA
Nominal frequency 50Hz S0Hz
Power 5-60VA S$-60VA
Accuracy class 0.2,05,0.25/0.55,1,3,5¢, 10P 0.2,05,0.25,055,1,3,5010P
Weight 22kg 17%g
Approval TCM 212/00-3343 TCM 212/00-3342
WIRING DIAGRAM
:{ P One core version
. a) basic
b) secondary reconnectible
P|1 j P P2]
A A
a) 51 g2 B & 52 83
Double core version
a) basic
b) secondary reconnectlble
1 ][ ]
e N
a) 181 152 281 252 )  ¥91 182 183 281 282 283
{ Three core version
B a) basic
b} secondary reconnectible
| I ]
[ — —
|
i i
a 181 152 251 252 351 382 &) 181 153 251 253 351 353

It is possible to consult
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Irvstrwument amstormors

. Drawing cumulative instrument current transformer CTR-
tis designed for the protection of distributive arrange-
mentsof high voltage of the inner design, The primary
currents are currents of difference of the individual parts
within the states of disorders, for example earth connecti-
on.The primary currents can have the value of 10 A and
more according to the request of customer. The value
of the secondary current is min. 0.08 A (it can be higher
according to the request of customer).The transformers
CTR-1 are designed as drawingtransformers. The inner
hole of cavity has diameter 160 mm. The secondary win-
ding is winded on the magnetic core made of orientated
plates.

it

3
=]

Cumulative instrument transformer CTR-1

The highest voltage in net Q72kV
Insulation veltage 50Hz Tmin. 3kv
Nominal ratio 10/>6.08 A
Nominal frequency 50Hz
Power OIVA (IS0
Weight 18kg

All active parts of the transformer are filled with the epo-
Xy mixture. This mixture has both the glectro-insulating
and mechanical functions. The mounting position of the
transformers is arbitrary. Transformers are fitted by the
means of four screws M12in the holes in the basic plate.
We recommend use terminal ends corresponding to the

used cross-section of the conductor for attaching to the
secondary outlets, The secondary terminal plate is provi-
ded with the cover with sealing screw. inside, there is the
set with jumpers and small screws for the possibility of
earth connection and short cireuiting of the wiring. (See
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Voltage instrument ftransformers VTS are single-phase
transformers isolated with one pole. They are designed
for the use in the high voltage systems. They are designed
for measuring and protection of high voltage distributing
equipment for indoor design. The instruments can be
equipped with high voltage fuse protecting the surroun-
ding distributing system. The instrument transformers
VTS 25 Sch are modified for the use in the distributors
SM6 of the firm SCHNEIDER ELECTRIC.

The values of secondary voltage are 10043, 11043,
12043, 100/3, 110/3, 120/3 V, The accuracy classes for
measuring winding are 0.2, 0.5, 1, 3, for the securing
winding are 3P and 6 The transformers satisfy required
accuracy class at intervals from 25% to 100% of rated
load. Transformers VTS with fuse are provided with epoxy
extender, holder and fuse enclosure of type JT 6 (0.3 A or
0.6 A), Extender with fuse can be dismounted.

Magnetic circuit of voltage transformers VTS is made of
oriented transformer strips in the shape of “C* of core.

All active parts of transformer are compound-insulated
with epoxy-mixture, This material performs both the
electrical insulating and the mechanical functions. Trans-
formers are fixed by the means of four screws M12 in the
holes in the basic plate. The outlet of primary winding
“A" is brought out by the means of bolt M10.We re-

commend for contacting VTS 38 for the reason of spring
mounting of the dynamic strengths and vibrationsto use
leading wires of maximum cross section of 6 mm2 and
cable sockets.

ATTENTION: The isolators must not be pre-stressed me-
chanically in the direction away from the body of trans-
former during the other way of contacting.

We recommend use terminal ends corresponding to the
used cross-section of the conductor for attaching to the
secondary outlets. The secondary terminal plate is pro-
vided with the cover with sealing screw. Inside, there is
the set with jumpers and small screws for the possibility
of earth connection and short circuiting of the wiring.
{See“The Instructions for the operation and mounting”).
In cases where the substitution for the older types of
transformers (various producers) is required, we sup-
plytransformers VTS with modified basic plates that have
identical mounting spacing to spacing of the substitu-
ted types.Voltage instrument transformers VTS 12 and
VTS 25 complied with all the tests according to CSN EN {
60044-2. Voltage instrument transformers VTS 38 com-
plied with all the tests according to CSN EN 60044-2 and
GOST1983-89,

For the customer’s request we provide offi cial calibration.

Type VIsS12 VTS 25/VTS 25 Sch VTS§3s
Insulation vohtage 36-175ky 36-5kV 36-85kv 36-405 kv
Test voltage 10~38 kY 10-50 kv 10-30 kY 10-95 KV
Test impulse voltage 40-95 kv 40-25kV 40-180 kY 40-200 kv

Neminal primary voltage

3000/43-15000//3

3000/4/3-22000/3 ¥

3000/4/3-35000/¥3 V

Nominal secondary
voltage

100/V3,110/43, 1203V

100/V3,110/43, 12013V

100/A/3,110/3, 12003V

Nominal auxiliary voltage 100/3,10/3120/3V 100/3,110/3,120/3V 100/3110/3,120/3V
Nominal frequency 50Hz 50Hz 50Hz
Power 10,30,50,75,100,150 VA 10,30,50.75,500,150 VA 10,30,50,75,100,150 VA

Accuracy class

02,05,1,3P,6¢

02,05, 1,3R6P

0.2,05, 1, 3P 69

Extrerne power 400 VA 500 VA 500 VA
Welght 21kg 29kg 33kg
Approval TCM 212/98-2908 TCM 2127972656~
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WIRING DIAGRAM
A N PE A N

 e————— ]

i TIT, 1, &
|

| ]

a n al a2 a3 n ia in

One end of primary winding is isolated from ground, the «The Instructions for the operation and mounting "),

other is earthed during the operation. Before starting of In case of connection of auxiliary winding in the open tri-
the operation it is necessary to assure the earth connecti- angle terminal has to be earthed at only one instrument
on of one of the secondary terminals of every outlet (See out of the triplet.

The diagram of connection of three single-poled transformers

A PE| N} |A N
2M3kV 2213 kv

22M3 kv

————— |

100W3V| pe | 1o0mv | |100M3v PE | 1003V
8 nr~q tda dnffa  npr-y fda dn

100M3v] pg | 100V
a nr-4 tda dn

_iPE

ATTENTION) After every connection it is necessary to low-voltage part. On the other case the instrument is con-
check if the secondary winding is not earthed by the me- nected in the shortcircuit and after the connection of high(

ans of one terminal at the terminal box of the instrument voltage there will be the destruction.

and by the means of the secondterminal in outlet in the
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Voltage instrument transformers VTD 12 and VTD 25 are dary voltage are 100, 110, 120 V. The accuracy dlasses for
single-phase transformers isolated with double-poles. They measuring winding are 0.2, 0.5, 1, for the securing win-
are designed for the use in the high voltage systems, They ding is 3R, The transformers satisfy required accuracy class
are designed for measuring and protection of high voltage at intervals from 25% to 100% of rated load.Transformers
distributing equipment for indoor destgn. The instruments VTD 25 with fuses are provided with epoxy extenders, hol-
( , can be provided with high voltage protectors protecting ders and fuse enclosures of type JT 6 (0.3 A or 0.6 A).
- ihe surrounding distributing system.The values of secon- Extenders with fuses can be dismounted.
Type ViD 12 : VTD 25
Insulation voltage 36-17.5kY 36-25k
Test voltage 10-38 kY 10-50 kv
Test impulse voltage - 40-95 kv 40-125 KV
Nominal primary voltage 3G00-15000V 3000-22000V
Nominat secondary voltage 100,110,120V ‘ WO10,120V
Nominal frequency 50Hz 50Hz
Power . 10, 30, 50,75, 100, 150 VA 10,30, 50, 75, 100, 150 VA
Accuracy class 02,051,3R6P 0.2,05,1, 38, 6f
Extreme power 400 VA 500VA
Weight : 22kg , 20k ...
Approval : TCHA 212/98-2907 TR0y




Magnetic circuit of voltage transformers is made of orien-
ted transformer strips in the shape of "C" of core.

All active parts of transformer are compound-insulated
with epoxy-mixture. This material performs both the elec-
trical insuiating and the mechanical functions.

Transtormers are fixed by the means of four screws M10
in the holes in the basic plate. The primary terminals of
transformers are brought out by the means of nuts M10.
We recommend use terminal ends corresponding to the
used cross-section of the conductor for attaching to the
secondary outlets. The secondary terminal plate is pro-
vided with the cover with sealing screw. Inside, there is
the set with jumpers and small screws for the possibility
of earth connection and short circulting of the wiring,

100

{See “The Instructions for the operationand mounting”).
In cases where the substitution for the older types of
transformers (various producers) is required, wesupply
transformers VTD with modified basic plates that have
identical mounting spacing to spacing of thesubstituted

types.

Voltage instrument transformers VTD 12 and VTP 25 com-
plied with all the tests according to CSN EN 60044-2,
For the customer’s request we provide official calibration.
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Voltage instrument transformers VPT and VTO are single-
-phase transformers. They are designed for the use in the
high voltage systems. They are designed for measuring
and protection of high voltage distributing equipment for
outdoor deslgn.

They are suitable for supplying of drives of remote-con-

-, ‘rolled section switches,

".the accuracy classes for measuring winding are 0.2, 0.5,
1, 3, for the securing winding of 3P and 6P. The transfor—
mers satisfy required accuracy class at intervals from 25%
to 100% of rated load.Magnetic circuit of voltage trans-
formers VPT and VTO is made of oriented transformer
strips.in the shape of “C" of core. The qutlets of primary
winding are brought out by the means of bolts M10. For
contacting thern we recommend use conductors of ma-
ximum diameter of 6 mm2 and terminal ends by reason
of suspensionof dynamic forces and vibrations within the
system.

ATTENTION! The isolators must not be pre-stressed me-
chanically in the direction away from the body of trans-
former during the other way of contacting.

Current instrument supporting transformer CTSO 38 is
designed for measurement and protection of high volta-
ge distributing equipment for outdcor design for nominal

ap g*éfgﬂé‘vza- =

Outdoor voitage and current instrument transformers

primary currents of 5-1250 A and for the highest voltage
of system of 38.5 kV.

The value of secondary current is 5 A or 1 A with the
possibility of combination. The accuracy classes for the
circuits of measurement are 0.2, 0.5, 1, 3, for the drcuits
of protection are 5F, 10F. The transformers fulfill the re-
quired accuracy class at intervals from 25 % to 100 % of
rated load. The terminal working current is 120 % 1, in
case of the agreement of the producer and the customer
it is possible to deliver also the other values, for example
200% |,

Transformers CTSO 38 are constructed as transformers
with single-turn or multi-turn primary winding. The up-
-to-tlate construction of these transformers allows the
switching not only on the secondary side, but also on the
primary side, The advantage of the primary switching is
the easy mounting by the means of connecting two jum-
pers into the circuit by the means of screws M8 (both the
screws and jumpers are the parts of the transformen).The
secondary winding is wound on the magnetic core made
of directed magnetic materials, eventually made of the al-
loy of nickel, iron and copper “permalloy”. The maximum
number of cores can be from 1 to 3 according to the re-
quest of customer.

3 :?



All active parts of transformers VPT, VTO and CTSO 38 are
compound-insulated with epoxy-mixture resistant to the
external effects (UV radiation, humidity, etc.) This material
performs both the electrical insulating and the mechani-
cal functions, Transformers are fixed by the means of four
screws M12 in the holes in the basic frame, We recom-
mend use terminal ends corresponding to the used cross-
-section of the conductor for attaching to the secondary
outlets. The secondary terminal plate is provided with the

waterproof cover. The cover ¢an be sealed, Inside, there is
the set with jumpers and small screws for the possibility of
earth connection and short circuiting of the wiring. (See
“The Instructions for the operation anc mounting”).

in cases where the substitution for the older types of
transformers (various producers) is required, we supply
transformers VPT, VTO and CTSO 38 with modified basic
plates that have identical mounting spacing to spacing of
the substituted types.

WIRING DIAGRAM
A

A B B .lf\ B
a b al a2 a3 b 1a b 2a 2

one sencondary winding secondary switching two measuring windings

A A
ST T

at a? a3 n ta th 2a 2n a n da dn

secondary reconnecting two secondary windings measuring and additional
winding

A N A N

Y

T,
| |

one secondary winding

Type VPT 25 VPT 38 VTO 38 CT5038
Insulation voltage 25k 385 kY 385 kv 3BSKY
Test voltage SORV BOkY 80 kv 80 kv (
Test impulse voltage 125KV 180KV 180 kv 180 kY )
Nominal primary voltage 3600-22000v 3000-35000V 3000/3-35000/V3 -
Nominal primary current - - 5-1250A
Nominal second; voltage 100,110,120V 100/V3,110/3, 1 20/4/3V -
Nomtnal auxiliary voltage - 100/3,110/3,120/3 v -
Nominal second. current . - - 5(1}A
Nominal frequency 50Hz 50Hz
Power 10, 30, 50, 75, 100, 150 VA 10,30, 50,75, 100, 130 VA 5-60VA
Accuracy class 0.2,05,1 0.2,05,1,3P 6P 02,05,0.25055, 1,59 10P
Extreme power S00VA S00VA -
Creepage distance B33mm 1210mm 1230mm 1257 mm
Weight 49 kg 62kg 49kg 62kg
Approval TCM 212/ 02-3636 1y .TgM-:% 1%/0:5 -4239 A
: 7
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()

V) . P P2
Double core version -
a) basic ] 1 P 4 %[: . i"ﬁ
b} primary reconnectible B | -

WIRING DIAGRAM _ Primary terminals

One core version P P2 Baslic Version up t0 1250 A
a) basic | | 32 120
b} primary reconnectible I
¢} secondary reconnectible l Wwe
a) st s2 g |-~ B ’v$'/ ‘@‘
62 .
L X T ]
R
o st s2. 9 M s b Reconnectible Version up to 1250 A
32 120

24 1. 24 4 84_1_24._1 q;

4G

¢) secondary reconnectible I l [ l o
a) 181 182 251 252

r (g<cz Pj ) le
IR I
py 18t - 152 281 252 @) 181 182 153 281 252 283

Three core version
a) basic
) primary reconnectible

]
mim

a) 151 182 251 252 381 352

i

_b<
il

Ti
m

by 181 182 251 252 381 382

Voltage instrument transformers VPT and VTO complied all the tests according to the CSN EN 60044-2,
Current instrument transformers CTSO 38 complied alf the tests according to the CSN EN 60044-1.

For the customer’s request we provide offi dal calibration.
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KPR fntres ' Voltage sensor VSO 25
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Capacitive voltage sensor VSO 25 is for outdoor networks of 22 kV., Sensor
is suitable for protection puposes or signafling. Creepage distance corre-
sponds to highest voltage 25 kV in cases of exceptional pollution severity
(31mm/1 kV).

Insulating voltage 5KV

Test voltage S0kY

Testimpulse voltage 125ky

Nominal primary voltage 2203 kY

Nominal seconadary voltage O-230V {130V 5% for burden 1MOhm)
Nominal frequency 50Hz

Sensing kapacity C1 502 60 pF

Capacity of screened cable per 280pF/m

meter of length €2

G 13 mm

craepage distance
785 mm

ars

streened cable fmm® (
serew M 1825,
embded 20evm
a70
A
C1 _I_
! =1
Cz
PEN =L

SENEEVTE
bt et b e
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Voltagé sensor s designed Dythe, staridard, GSN EN 600 44-
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WPPE Bvres _ Current sensor CSO 25

brstreerenesE rmnm‘ﬂm':em

Current sensor CSO 25 is destgned for outdoor networks of 22 kv, Sensor is
suitable for protection puposes or signalling. Creepage distance corresponds
to highest voltage 25 KV in cases of exceptional pollution severity {(3Tmm/

1 kV).

Insulating voitage 25kV
Test voltage S0kV
Test impulse voltage 125 kv
Nominal primary current 100400 A
Overcurrent class [th/ldyn 16740 kA
Nominal secondary current 154
Nominal frequency 50Hz
Power 2VA
Accuracy class 3%
i Overcurrent factor >3
P1 P2
Creepae distance “g’
785 mm -3
)
Serew M 16 - 25, - -
embded 20mm 81 - blue, 82 - brown
210 i
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Voltage transformers VIDOR 38 are single-phase transformers
isolated with double-poles. They are designed for outdoor
mounting in the high voltage systems of 6 kV, They are de-
signed above all for power supply of automatic track safety
appliances with power take-off of 220 V,0-1.2 kVA at 50-75
Hz and furthermore as the sources for general use. The con-
struction of instrument is basedon the requirements of Czech
Railways for the transformers supplying safety appliances and
also on the measuring transformers.The instruments satisfy
the tests of standards CSN EN 60044-2, Technical parameters
are listed in the following table.

Voltage transformer VTDOR 38

23 Mi0
]
Connection Table of marking of
diagram terminals and
I'@’I : corresponding voltage
& 14Pg16 - & —*
¢ 4 g =
| } F—e2
i| M8 :
J". s i - VN [ M |NN M
8| - e I 6300 |a2-x3
4 V % i i M e [~ 6000 |a2-x2
'y 43014 A-X |5700 {a2-x1| 230
K D 104 —x 5400 [a1-x2
105 220 X 180 P [ 6160 [a1-x1
367 272 *
= FE
Insulating voltage 72k Nominal frequency 50-75 Hz
Test voltage 22KV Power 0-1.2kvA
Test impulse voltage 60 kv Short-circuit voltage 45%
Nominal primary voltage 5150-6300V Extreme power 1.2 kKVA
Nominal secondary voltage 230V Weight 51kg

Transformers are fixed by the means of four screws M12
in the holes in the basic frame. For the mounting of trans-
formers into thetransformation stations that have already
been built it is possible to use auxiliary suspension fra-
re. This frame can be supplied as fixings. Metal parts of
transformer are cold-galvanized, electrically conductive
areas are nickeled. The outlets of primary windings “A"”
and X" are brought out by the means of screw bolts
M10. For contacting them we recommend use conduc-
tors of maximumdiameter of 6 mm2 and terminal ends
by reason of suspension of dynamic forces and vibrations
within the system.

ATTENTION| The isolators must not be pre-stressed me-
chanically in the direction away from the body of trans-
former during the other way of contacting.

We recommend use terminal ends corresponding to the
used cross-section of the conductor for attaching to the
secondary outlets, The secondary terminal board is cove-
red with the waterproof cover. It is possible to seal the
cover.

* Table of marking of the terminals Connection diagram

and refevant voltage
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Instrument Transtarmers Voltage transformer VPT 100

Voltage transformers VPT 100 are single-phase transformers isolated with
single pole. They are desigried as the sources of high voltage with the ratio
0.22/100kV or 0.38/100kV.The power of voltage transformers VPT 100 is
3KVA, in the short time it can be up to 7kVA. It is possible according to
the request of customer to make the limitation of the secondary current by
the means of resistor, if is the case the limitation of the current highlights
by the means of choke placed in the bushing.Magnetic circuit of voltage
transformers VPT 100 is made of oriented transformer $trips in the shape
of “C* of core All active parts of transformer are compound-insulated with
epoxy-mixture.The transformers are supplied with the undercarriage that
allows movement oftransformer.The weight of transformer including un-
dercarriage is 125 kg.

s
N

o

scherhanl it |
& T




Picture No.1 The characteristics of the source

Dependence of supply voltage U1 on drawed current I
(with load) and to {without load)
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Dependence of secondary high voltage U2
on primary voltage U1 during the draw 11
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Picture No. 2 Block diagram
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The instructions for the mounting and operation of the voltage transformer VPT 100 with

Connection
The connection of the regulating source and transformer
VPT 100 is done according to the following diagram:

We insert interconnection in the side-wall of regulator
REG 100 or we connect the end switcher of the inlet door
of the area of high voltage.We interconnect the cable
leading from transformer and the requlator (non-typical
sacket of 380V). We make earthling of transformer {there
is earthling connector M8 on the skeleton of instrument).
We connect the outlet of high voltage with the tested
pbject, We connect the ending of the lead-in wire in the
socket of AC 220V,

Pescription of handling

We switch on the supply from the source of 220V with
the switch "Main switch”. We turn the button of regula-
tor at the value of 0",

We switch on the green bution “START”. The signal red
bulb will switch on, The red bulb informs the personnel
about the state under the valtage. We turn continuous-
ly the button of regulator to the right and we increase
the voltage on the output of transformer until we reach
the required level, During this process we can see on the
panels of instrumentscurrent demand and the leve] of X-
citing voltage. When we overstep the current 14A (itis
3kVA) the protection A15 starts and disconnects trans-
former from the excitement within the moment, (The red
bulb will switch off.) For the restarting of the function it is
necessary to turn the regulator button to the value of 0"
and to push the button "START”. The red button "STOP”

theregulating source

J

HIGH
VOLTAGE QUTPUT

to switch “Main switch” off, to turn the button of regula-
tor to the value of “0” a to earth the high voltage outlet
of transformer,

Safety of work )

The instrument can be operated only by the person that
fulfi s the rules of regulation 5071978, At the same time
this person must follow the instructions for the work in
the testing laboratories of high voltage,

The scheme of transformer

is for the disconnection of the source of exciternent. . After

fi nishing the operation of the instrurnent ngemmmgn_d, R
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The Instructions for the mounting and operation of
the current instrument transformers

The mounting position of the instrument transformers CTS, CTT and CTB is arbitrary. The transformers CTSO 38 are moun-
ted in the veriical position, The transformers are fixed by the means of four screws M10 (CTS 12) or M12 {CTS 25, CTS 25X,
CTS 25X Sch, CTS 38, CTS 38X, CTS 38X Sch, CTSO 38, CTB 25, CTT 25) in the holes in the basic plate or in the profites, The
connection of the power circuit to the primary terminals is done by the means of the screws M12 (See picture No.1} with
max. torque module 30Nm.We recommend use terminal ends corresponding to the used cross-sectton of the conductor
(its maximum size is 10 mm?2) for attaching to the secondary outlets.Metal functional parts of the transformer are coated
agalnst corrosion. The primary terminals are galvanized with nickel or silver-plated. The secondary terminals are galvanized
with nickel. The basic plates are cold galvanized (transformers for the indoor settings) or hot galvanized (transformers for
the outdoor settings).

We recommend clean transformers from dirt and draw close the connections in case of shut down.

Before starting-up it is necessary to earth the metal base of transformer (earthling “cube” with screw M8x15 with max.
torque module 10Nm see picture No. 1} and one secondary terminal of every outlet (See picture No. 2). The secondary
outlets, that were not used, are necessary to be short connected and earthed (See the examples in pictures No. 3-5).The
earthling of the secondary outlets is done by the means of screws M5x16 and jumpers (See picture No. 2} that arethe parts
of the set of each supplied transformer.

Plcture 1: Mounting systemof transformer CT$

Mi2 (M10)

: s

The construction of transformers allows the switching of the ranges on both the secondary and primary sides. The secondary
switching is made by the means of switching of branches on the secondary coil. See the examples in picturesNo. 6-9. The
primary switching has easy mounting, connecting two jumnpers into the circuit by the means of screws M8 {both the screws
and jumpers are the part of the set of the transformer), See the examples of Interconnection inpictures No. 10-13.

Picture 2: The way of connection of conductors to the secondary terminals, including of the earthing of one
terminal for the transformers for the indoor and outdoor settings.

the transformers for the outdoor settings {type CTSO} is provided with the waterproofc?ver wi

proof bushing for the connection of the secondary conductors, ., ...
P P RECEY




The examples of circuit of the secondary terminal board of measuring current transformers, including special cases

There is the example of circuit of two-cored transformer with ratio S0//5/5 A in the picture No. 3, The terminals of the fi rst
secondary winding (symbols 151 and 152) are connected to the external load and one terminat (in this case 151) Is earthed.
The second secondary winding (symbols 251 and 252) is not connected to the external load and so the terminals have to
be interconnected in the short dircuit and they have to be earthed. The wiring diagram is in picture No, 4. The mounting of
the terminal board is in picture No. 5.

Ficture No.3 Picture No.4 Picture No.5

Pi P2

181 1s2) lob1 282
[1ere | e

The example of mounting of the secondary terminal board of one-core transformer with the ratio 50-100//5 A and with the

... switchingon the secondary side you can see in the following pictures. Picture No. 6 describes the connection for the ratio
BO/#5 A, Terminals $1 and $2 are brought out to the external load and one terminal {in this case 51) is earthed. The electric (
scheme is in picture No. 7. The mounting for the ratio 100/5 you can see in picture No, 8. Terminals $1 and $3 are brought

out to the external load and terminal S1 has to stay earthed. Terminal 52 remains unassigned. Wiring diagram is in picture

No. 9. '

Picture No.6 Picture No.7 Picture No.8 Picture No.9
P1 Pal P1 2]
S —— I —
st &2 sal 81 szl $3
" 1P 1“1_PE 1

In the following case you can see the exarnple of mounting of the primarily switchable transformer with the ratio 50-100//5
A. In picture No. 10 is shown the connection for the primary current of 100 A. Terminals P1, C1 and P2, C2 are interconnec-
ted by the means of the special connector and screws M8. Wiring diagram is in picture No. 11. The way of contacting for
the primary current of 50 A is in picture No. 12. Terminals C1 and C2 are interconnected by the means of both connectors
and screws M8, Scheme is in picture No. 13.,

SN

Picture No.10 Picture No.11 Picture No.12 Picture No.13
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The instructions for the mounting and operation of the voltage instrument transformers

The mounting position of the instrument transformers VIS and VPT is arbitrary. The transformers VTO and VPT are only
mounted in the vertical position. The transformers are fixed by the means of four screws M10 (VTS 12 and VTD 12) or M12
(VTS 25, VTS 38,VTD 25, VTO 38, and VTDOR 38) in the holes in the basic plate or in the profi les. The connection of high
voltage to the primary side is recommended by the means of the terminal ends with 10 mm and screws M10 with max.
torque module 20Nm. The example of mounting system of transformer is shown in picture No. 1 (VTS 12}. For the contac-
ting on thehigh voltage side of transformers with isolators we recommend to use the conductors of maximurn diameter of
6 mm?2 and terminal ends by the reason of springing of the dynamic forces within the system.

ATTENTION: The isolators must not be pre-stressed mechanically in the direction away from the body of transfor-
mer during the mounting process. We recommend clean transformers from dirt and draw close the connections
in case of shut down. ]

Before starting-up it is necessary to earth the metal Base of transformer (earthling “cube" with screw M8x15 with
max.torgue module 10Nm see picture No.1). :

M1 ¢
{screw M10x20 %

Picture 1: The example of mountingsystem of transformer (VTS 12)

Mi0 (M12) MBxi5

S +
&
[=]

£

‘The earthling of the secondary outlets is done by the means of screws M5x16 and jumpers (See picture No.2) that are
the parts of the set of each supplied transformer. The example of mounting is shown in picture No. 2.The construction of
transformers allows the switching of the ranges on the secondary branches of transformer. The examples are shown on the
following page.

The secondary terminal board is provided with the plastic cover with sealing cover and also, on the sides, with the threads
Pg16 with screwed blinding and jumper for the drawing die of the secondary conductors.The secondary terminal board of
the transformers for the outdoor settings {types VTO and VPT) is provided with the waterproofcover with sealing screw and
waterproof bushing for the connection of the secondary conductors.

ATTENTION! 1t is necessary to check after each starting-up whether the secondary winding is not earthed by one
terminal on the terminal board and by the second terminal by the outlet in the low voltage part. Otherwise the
instrument is connected in short way and after the starting-up of high voltage the destruction of the instrument
oceurs,

Picture 2: The way of connection of the secondary outlet and outlet of primary winding in earth of
Indoor and outdoor type of VTS and VTO
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The examples of circuit of the secondary terminal board of measuring voltage
transformers,including special cases

Single-pole instrument transformers of type VTS for the use of three-phased, inefficiently earthed systems are usually pro-
vided withtwo secondary windings. The first of these windings is used for the measurement or protection, the second for
signaling of earthconnection. They are linked up in three phases - the primary and secondary windings are star-connected,
auxiliary winding in open triangle (See wiring diagram in picture No,3).

Terminal “N” of the primary winding, one terminal of the secondary winding and one of the end terminals of the open
triangle have to be earthed during the operation. (ATTENTION! In case of earthling of the open triangle on two terminals
there is the danger of instrument destruction.) The example of circuit of terminal board is shown in picture No, 4.

“Picture 3; Wiring diagram of triple of single-poled transformers  Picture No.4

line R ifnes fine T

PE]:N A N[ la ’ N
23Ry 22N3 kY 22N3 kY

m_ R
100¥3V| pi 1 10058V | f100nav] p | 100y | jroomlay PE

A

-}8 N~y tda dnj ja nt da dn a nyp-g

S
‘ n case of open delta-connection is
| _{PE terminal connector grounded only on

one transformer out of triplet

In the following case you can see the example of switchable single-poled transformer with the ratio 6600-11000371 003
‘The switching is possible due to branch on the secondary winding. Picture No. S shows the scheme for the ratio AN3//100M3
V. The measuring outlet is between the terminals a1 - n, terminal a2 remains unassigned. The mounting of terminal board s
shown in picture No, 6. The scheme for the ratio 1 1000/3//100/43 V is shown in picture No. 7, The measuring outlet is here
between terminals a2 - n, terminal a1 remains unassigned. The mounting of terminal board is shown in picture Mo, 8.

Picture No.5 Picture No.6 Picture No,7 Picture No.8
ey A Tl
A Pe[ N PE[ N
seN3 Y = TV
PE
al laz n ,;F; al a2 n -:__
1003y = 1oomav| =

Double-poled instrument transformers VD and VPT have all parts of primary winding, including terminals, isolated from
earth. The isolation is dimensioned on the level of testing voltages according to the corresponding nominal voltage.One of
the secondary terminals must be earthed during the operation (it is not the case of the so called “V- connection™),

Wiring diagram of transformer is shown in picture No. 3. The connection of terminal board for indoor setting is shown in
picture No. 10 and for outdoor setting in picture No. 1.

Picture 9: Wiring diagram Picture No,10 Picture No.11
of double-poled transformer - ‘

Note: The above-mentioned j? :
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Protection of voltage transformers against ferroresonance

The phenomenon of ,ferroresonnance “ can occur in single ~pole voltage transformers in HY inadequately earthed cable
networks, The impedance of transformer and the earthing capacity of the cable create a potentially oscillating RLC circuit,
When an overvoltage come by the case of earth connection or some switching, the phenomenor of ferroresonnance can
appear. The consequences are overheating of magnetic core and coil, damage of insulation and burst,

To prevent HV equipment we recommend to use connection of dump resistor in open delta of additional secondary win-
dings (see picture 12 below). Mounting dimensions are in the picture 13. The value of resistance is 68 Ohm/ 200W {type
of TR305 producer is , Tesla Blatn4”). Resistor is available to order in our firm and we can deliver it single or with other
transformers.

We recommed to use it in new Installations as prevention,
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New design of the secondary terminal unit

#5-8, FelZn 4.3 @

2.7Nm q-_____@o

dE

max 4mm?, & 2.5mm
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OTHOCHO: Opobpsrate Ha Tun CTx xx Ha TOKOB M3MepBaTeneH TpaHChopMaTop
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- Orroeno: ToKoB maMepsarener tparcopmarop i CTx xx

1. Onueanwe na Tanm:

 Toxomwre tpaschOpMETopE THU CTx KX 0f TIPSANARHAYCHH, 32 H3MEPBAHE HA TOK B

. CHOKTPHYSCKH MPEKH 34 CPSAHO };aﬂpegcemre H 38UIMTA HA pasnpe,z{amremm c‘:;eptﬁ{emm Bbi
CBHIPOIAO ¥ BEHIUHO HANBANCHME,
- Tpamedopmaropure T CTX X ca npoxosms (CTB XX i CI I‘} xx) H rre;gnapﬁa (C’i“b XX ¥

CTSQ XX}, 33 BEIPSHICH H BRUTISH MOHTAXK.

© Tpanchopmarops 1 CTX xx% ca ¢ WRPBHMHA HAMOTRS OT CHRA HIB HAKOGAKO HABMBKR,
KOeTO NOSRONAEA NPUBRTICUBANE A UBPBRYHATA CTpana. Bropgynarta Hamotks ¢ HABWIR BRPXY
MArEHTHA chpuennfa. Cepuepurnre ¢3 ot [ 10 3 B mmBucEMoct ot m}{csasasmma ;€1
notpebuTenute.

Amnamrre YACTH O AU ¢ SHOKOMANA CMONH, ycmi&cmm Ha msmz&:wemm&ne ne
BHCOKH MEXAHHUEHIL, TCPMHIYEY & SHERTPHUCCKI IOKAIATENN, '

2. TOXHHSECKE 1 METPOSOTHUNN XAPARTEPHCTRRR

Makeustamro paboTRO Hanpexerae, kV 12,2538
 HoMuranent nspomyen tox, A | {ord w3200
Hovusanen sropuves 1ok, A 1:5-
Knac wa vounocr:
- HAMEPBATEIHA HAMOTRE - 0.2, 0,5;- 0,25, 0,58
= 3AIHTER HAMOTRE 5Py 1P
Koedmuuent va Sesonactoet - FS 1t
Hosmuramaa mommoer, VA or § ao 60

3. Tunono oxvageinte; Cfx xx

T X XX
[2 - maxenmanio paborao Hanpexenye 12 kV
24 - praxeumanmo paboTao Ranpexerne 24 kV -
38 - maxcmManno palorie sanpexenne 3§ kV
8§ - HOAHOPEH 33 BRTPSTIGH MORTRA

SO — HOMIOPEH 38 BLINIEH MOUTDE -

B - npoxonen ¢ oiiia ¥ noseve Hapungy

T - APOXONEH ¢ eIHE HABKBKA

Toxos Tpanchopmarop
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Insulation voltage 25 kv

Test voltage 50 kv
Test impulse voltage 125 kv
Nominal primary ' .
current >-3200 A
Nominal secondary
current S(DA
Nominal frequency 50 Hz
Power 5-60 VA

) 0.2, 0.5, 0.25, 0.55, 1,
Accuracy class 3 5p, 10P
Weight 28 kg
Approval TCM 212/96-2416 (

~ Supporting current Instrument transformers CTS 25 are designed for the measurement and
protection of the distributingfacilities of high voltage for Inner settings.

The value of the secondary current Is 5 A or 1 A with the possibility of combination, The
classes of accuracy for the circuits of measurement are 0.2, 0.5, 1.3, for the cIrcuit of
protection are 5P, 10P, The transformers comply with the required class of accuracy within
the values from 25% to 100% of rated load.

The limitlng working current is 120% of Iy ,according to the agreement of producer and
custormer It is possible tosupply other values, for example 200% of In.

Transformers CTS are constructed as transformers with single-turn or multi-turn ptimary
winding. The up-to-date construction of these transformers allows the switching not only on
the secondary side but also on the primaryone. The primary switching can be easlly mounted (
+ by the means of connection of two jumpers to the clrcult by the means of two screws M8
(See “The Instructions for the mounting and operation”. Screws and jumpers are the partof
the transformer).

The secondary winding is wound on the magnetic core made of directed plates, eventually
made of the alloyof nickel, iron and copper “permalloy”. The number of cores can be from 1
to 3 according to the request of customer.,

All active parts of transformer are compound-insulated with epoxy-mixture, This material
performs both the electrical insulating and the mechanical functions.

The mounting position of transformers is arbitrary. Transformers are fixed by the means of
four screws in the holesin the basic plate, The primary terminals of transformers are
provided with screws M12x35 mm. We recommend use terminal ends corresponding to the
used cross~-section of the conductor for attaching to the secondary outlets. The secondary
terminal plate is provided with the cover with sealing screw. Inside, there is the set with
jumpers and small screws for the possibility of earth connection and short clreuiting of the




epoxy adapter, pin and special basic plate. In cases, where the supplement for the older
types of transformers (by various producers) is required, we supply instruments CTS on the
.modified basic plates that have Identicalmounting spacing to spacing of the substituted types.
Transformers CTS complied with all the tests according to ESN EN 6044-1,

For the customer’s request we provide official calibration. |
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WIRING DIAGRAM

One core varsion

a) basic

b) primary reconneciible
¢} secondary reconnectible

Double core version
a} basic

b} primary reconnectible
¢} secondary reconneciible

a}
<
Three cora version
&) basi¢
b primary reconnectible
¢} secondary reconnectible
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Hanpemenne Ha waonauunra 25 kv

TecToBO HanpeMeHue 50 kv
TecTes0 MMAY/ICHO 125 kv
Homunanen 5-3200 A

AFbRBENUYEH TOK

HomuHaneH sropuueH

TOK 5()A
Homunanna Yecrora | 50 Hz
HomuHanHo HarosapiaHe 5-60 VA

Knac Ha TouHocr 0.2, og: g;ési’o%ss’ L
Terno 28 kg
Opobperne TCM 212/96-2416

: “noMaraTtenHuTe W ToKoBW TpaHcdopmaTopu CTS 25 ca npeaHazHavyer 3d.
A3MepBaHe 1 33 eAe/TUTeNIHNTE YCTPOINCTBa BUCOKO HanpexeHune 3a pabota

Ha 3aKPUTO.

CroliHocTTa Ha BTOPMYHMA TOK € 5 A uin 1 A ¢ Bb3MOXHOCT 38 KOMBUHMpaHe. KracoseTe
Ha TOYHOCT 3a usMepBaTenHuTe sepury ca 0.2, 0.5, 1.3, 3a sepurata Ha 3awuTaTa ca 5P,
10P. TpaHcdopmaTopute cnassaT uaucKBaHMA KNac Ha TOYHOCT B paMkuTe Ha 25% a0
100% oT HOMWHaNHOTO HaToBapBaHe.

OrpaHuunTenuuaT paboten Tok e 120% oT Iy ,cbrnacHo chnopasyMeHueTo Mexay
NPOU3BOAWTENSA U KNMEHTA € Bb3MOXHO [a Ce AOCTaBAT APYTW CTOMHOCTH, HanpuMep
200% ot Iy,

TpaHchopmaTopute CTS ca KOHCTpyMpaHu KaTo TpaHchOpMaTopy C eQHOBUTKOBA WK
MHOFOBUTKOBa  NbpBUYHA  HamoTka, CbBpeMeHHata  KOMCTPYKUMS  Ha  Tesu
TPaHChOPMATOPY NOIBOMSIBA BKJIIOUBAHE HE CAMO KuM BTOPUYHATA, HO 1 KbM nbpBMYHATA
CTpaHa. BKMOUYBAHETO KbM CTpaHaTa Ha MbLPBMUHATA HAMOTKa MOXE Ja 6bje JecHO
- CbL4eCTBEHO NMOCPEACTBOM CBbLP3BAHE KbM Bepurarta Ha ABa IXbMAepa ¢ NoMowTa Ha
Asa BUHTa M8 (BMX"MHCTRYKUMA 38 MOHTaX M_eKcnaocatauns”. BUHTOBETE U MKbMIEpUTE
Ca 4acr oT TpaHchopmaTopa).

BropuuHaTa HaMoTKa € HaBWUTA BbPXY MarHUTHa CbpueBMHa HarpaBeHa -OT Nameny,
M3roTBEHU €BEHTYanHo OT ChnnaB OT HUKen, Xenaso W men “nepmanon”. Bpos Ha
CbpueBuHUTE MOXe Aa ObAe OT 1 40 3 B 3aBUCUMOCT OT XKeNaHWeTO Ha KIIMeHTa.

Beuuiy akTMBHM YacTi Ha TpaHcdopMaTopa Ca M30NUPaHKW CbC CMEC OT enoKCUZHM
cMonn. To3W MaTepuan CcnyXum efHOBPEMEHHO 33 eneKTpuuecka W30nauus u
M3NBITHSABA U MEXaHWUYHY YHKLWK,

MOHTaXxHOTO nosoxeHne Ha TpaHchopMaTopuTe MOXe JAa 6Gbae NPOU3BONHO.
TpaHcdhopMaTopuTe ce 3aKpenBaT ¢ TfloMolTa Ha 4YeTWPU BUHTA Npe3 OTBOPUTE B
onopHata nnova. Knemure Ha nbpBUYHaTa HaMOTKa Ha TpaHchopMaTopa ca cHabaeHu ¢
BuHTOBE M12X35 mm.3a npucbeanHsBaHe KbM MU3BOAMTE Ha BTOPUYHATA HAMOTKA ce
nperopbyBa Aa ce WIMNoN3BaT KabeslHu HaKpalHUUWM CbOTBETCTBAlUM Ha W3MNOA3BaHWTe
CedeHus Ha NpoeoiHWKa. KnemopeabT Ha BTOpMYHATa HaM EeHA0AeH C KOXYX ¢
BUHT 3a YNAbTHABaHe, BbTpe ce HaMupa Komnnek ]
3a3zemMaABaHe W CBbP3BAHE Ha KbCO Ha HaMoTkaTa, |
ekcroaraumg”).




3a u3nonssaHe Ha TpaHchopmaTopute CTS 25 B pasnpegenuTenHy ycrponcrea tun VH-
IRODEL Hue npouzBexaame v gocrapsMe enoKCnaeH ajgantep, KOHTakTeH WuUpT
CnedunanHa onopHa naodya. B cnydall, 4ye e Heobxoguma zaMsHa HA cTapu Tunoee
TpaHchopMaTopu (0T pasAuuHu nponssoanTeNn), Hue Aocraesme TpaHchopmaTopure
CTS Ha cneunanHo noaroTBEHW OMOPHM NAo4Y, KOUTO MMAT MAEHTUUHW MOHTEXHM
MEeXAYLEHTPOBYW PasCTOSHWUA Ha OTBOPUTE KaKTO 3aMeHAHUTE TURoBe YyCTpOMCTBa,

TpatcgopmaTopute CTS ca NpeMUHaliu BCUYKY TECTOBE ChIacho
cTaHaapT CSN EN 6044-1. Mo KenaHue Ha KnueHra Hue ocurypsieame

ouumranHo noTsbLPXAaBaHe Ha pesysaTaTure oT Tecrosere.
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ENIEKTPHYECKA CXEMA KNEMMW HA NBPBUMHATA HAMOTKA

OcHosHa sepeva 0o 1250 A
Bepcva CegHa CbpLeBsHHa

a) OCHOBHA

§) ¢ npesknioyBake Ha CTpaHATA Ha
NBPBUUHATE HAMOTKA

B) MPEBKAKYBAHE HY LTDAHATA HA
BTOPHUHATE HAMOTKA
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Electrotechnical Engineering and Production, joint-stock company
819 00 BRNO, Videfiska 117

REPORT OF PERFORMANCE No:  82-0495

INDOOR INSTRUMENT CURRENT-TRANSFOMERS TYPE CTS 12, CTS25

Jaromfr Mudra,Phd

Brno, June 27, 1996

Warming: Publication of the contents of this report Is not permited without agreement of the person who has ordered fhe test.
The report can be reproduced only as a whole and with the wiitten agreement of the testing ﬁgﬁm\ 1
- / 'y Y MFQQ %




=0 TEST REPORT No 82 - 0495 Page No.:2
W@ P Tested Instrument Current

subject: Transformers Number of
: pages: 6
TYPE; KIND OF TEST: partial test
cTs 12 . TESTING ACC., TO:

OTS 25 . GSN 35 1360
. IEC 185 - 1987
Appendix 2 IEC 185-1995-08

RATED VALUES: TEST REQUEST ISSUED BY:

Besky metrologicky institut
OkxruZni 31
Bee text ) 638 00 Brno

ORDER NUMBER:

TESTED SPECIMEN REG. NUMBER:
Reg. No.148/96 - 153/96

ENVIRONMENTAL CONDITIONS:

TEMPERATURE : e
ATMOSPHERTC PRESSURE:§§1§°22ﬁP§
ATR HUMIDITY: '
62%
PRODUCT MANUFACTURER THIS 'PEST REPORT |DISTRIBUTION
INCLUDES LIST:
KPB Intra, s.r.o. l TEXT PAGES: 6 éMI o 2x
Fu&ikova 860 TAgLES: ' IVEP R2Z Ix
685 01 Butovice OSCILLOGRAMMES:  [IVEP.
TESTED SPECIMENS DELIVERED ON: g§23§22235=
June 12, 1996 PHOTOS:

TEST RESULT:

The CTS 12 instrument current transformers, prod. No. 1200001,
" 1200002, 1200003 and CTS 25, prod, No. 2500001, 2500002 and
© 2500004, manufactured by the company XBP Intra, s.r.o

comply
with the insulation test reguirements and partial discharge

measurement to CSN 35 1360, IEC 185 standards and Appendix 28
IEC 185-1995-0 as partial type t

(4= "
2%, SORUTE
DATE OF TEST: | TEST PERFORMED B WEWAGER OF TEST LAB.

9,

June 17 to 26 Jaromir Mudra,

omir Mudra, PhD.
1956 - )
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TEST REPORT No. : 82-0495 page: 3

ﬁ WQP® Tested subject:

Instrument Current Transformer number of
pages: 6

On the days of June 17 and 25, 1998, and based on the
agreement No. 13/Tr. 01/196 {MI Praha, branch Brno, insulation
tests and measurement of partial discharges was carried out

on instrument current transformers of CTS 12 and CTS 25

type, manufactured by KPR Intra s.r.o. Tesats corresponded to
CSN 35 1360 and IEC 185 - 1997 standards and Appendix 2 IEC
185-1995-08 in the scope of partial type test, .

Technical parametrepg of tested tranaformers
1. Instrument current transformexr, CTS 12.L Eype '

prod. No. 1200001, reg. No. 148/96 (
Ug = 12 kV (35/75 kV), Iy = 20/5/1 A

Iin= 16 ka, Idyn = 40 kg

2. Instrument current transformey, COTS 12.8 type
prod. No. 1200002, reg. No. 149/96

Uy = 12 kv (35/75 kV), Iy = 200 --400/5/5 A
I p= 25 - 50 XA, Igyn = 63 - 125 kA

3. Instrument current transformer, CTS 12.8 type -
prod. No. 1200003, reg. No. 150/9§

O, = 12 kV (35/75 kV) , Iy = 3200/5/1 A

Tep= 80 kA, Iy, = 200 kA (

4. Ingtrument current transformer, CTS 25 type
prod. No, 2500001, xreg. No. 151/96

Up = 25 kV (56/125 kv), Iy = 10/1/5 A

Ith= 6.3 kA, Idy,n = 16 kA

5. Instrument current trangformer, CTS 25 typ

prod. No. 2500002, reg. No. 152/96 :

U, = 25 kV (55/125 kv}, Iy = 400-800/5/5 A

Igp= 25 - 50 kA, Ig,, = 63 - 125 ka




TEST REPORT No. : 82-0495 rage: 4

ﬁ WQ@® Tested subject:

Instrument Current Transformer numker of
. . pages: 6

6. Instrument current tr oxmer, CTS8 25 tvpe
prod. No. 2500004, reg. No. 153/96 '

Uy = 25 kV (55/125 kV), Iy = 1000/5/5 A
Tgn= 63 kA, Igyn = 63 - 160 kA

Testing equipment

Impulse generator 1.2 MV, manufactured by Haefely; 1.2/50{;3;

30 kg . '

Two-beam impulse oscilloscope, Haefely, 72 E type

Imulse, peak oscilloscope, Haefely, 64 M type

Transformer cascade, 500 XV, 150 kVA, manufactured by
Siemens -

Capacitive voltage divider, 600 kV, Haefely, with
Trib-Tatiber peak voltmeters

Coupling capacitof 1000 pF, 100 kV, Tettex
Testing transformer 100 kV, manufactured by EJF
Partial discharges detector, 9124 type, Tettex

Test procedures and scope of the testing

Voltage tests were carried out in the HV hall with the 1.2/50us
lightning impulse test and short-time AC 50 Hz/1 win voltage
conformably to the C8N 35 1360. Testing voltage was conduced
to the primary interconnected terminals, all secondary terminals
and frame were earthed. .
Note: Values of tested voltages to CSN 35 1360 are higher

then to IEC 18%5. :
Measurement of partial discharges was carried out in chielded
chamber, testing voltage was conduced by wires diam. 28mm
to interconnected primary terminals, all secondary terminals
were short-circuited and frame earthed. Partial discharges
values were measured by 1.2 Um and 1.2/ 3 Um to Appendix 2
IEC 185-1895~08, procedure B and tab. 2D.

Tegt res =]

1. Instrument current transformer, CTS 12.L type,
" prod., No. 1200001 . .

a) Impulse test

75 kV/15 impulse/without flashover - test passed

EX
- 75 kv/15 impulse/without flashover - test passed

no

U
u




ﬁW@ﬁ(@ Tested subject:

Instrument Current Transformer

TEST REPORT No, : 82-0495

page: 5
number of
. pages: &

b) Power-frequency wihstand test
U= 35 kv/50 Hz/1 wmin.

¢} Partial discharge measurement

1.2 U

. =14.4 kV - Q= 2.0 pC
"1.2 U A3

8-31 kV*“ Q=0-6 pc

I}

Ingtrument ‘ourrent transformer, CTS 12.8 type,

prod. No. 1200002
a).Impulse test .

+ U = 75 kV/15 impulse/without flashover
- U = 75 kV¥/15 impulse/without flashover
b} Power-frequency wihstand test
" U= 35 kV/50 Hz/1 min.

¢) Partial discharge measurement

2.2 U = 14.4 kV - Q

1.0 pC
1.2 U3 = 8.31 kV - Q

0.6 pC

Instrument current transformer, ¢rg 12.8 type

prod. No, 1200003
a) Impulse test

75 kV/15 impulse/without flashover
75 kV/15 impulse/without flashover

+ U
- U

I

b} Power-frequency wihstand test
" U= 35 kV/50 Hz/1 min.

¢) Partial discharge measurement

“1.2 U,
"1.2 U M3

nu

14.4 KV - Q = 40,0 pC
8.31 kV - Q = 0.5 pC

1

1

r

test passed

.test passed
test passed

test
test

test

test
test

test
test

test

test
teat

passed
passed

passed

passed
passed

passed
rassed

passed

passed
passed
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4. Instrument current tranaformer, CT8 25 type,
prod. No. 2500001

a) Impulse test

+ U =125 kV/15 impulse/without flashover - test passed .

- U =125 kV/15 impulse/without flashover - test passed
b) Power-frequency wihstand test

" U = 55 kV/50 Hz/1 min. - test passed

¢) Partial discharge measurement

1.2 Uy 30.0 kV - Q

= - tesgt passed
~1.2 U’AfB = 17.3 kV - Q

= p
= pC - test passed

2|O

¢.5

5. Instrument current transformer, ¢TS 25 type,
prod. No. 2500002

a) Impulge test

+ U =125 kVv/18 impulse/without flashover - test passed
- U =125 kV/15 impulse/without flashover - test passed

b) Power-frequency wihstand test
Y U = 55 kV/50 Hz/1 min. - test passed

¢) Partial discharge measurement

T1.2 Uy
"1.2 U ﬁf3

30.0 kV - Q
17,3 kv - Q

5 pC - test passed
”-pc - test passed

ﬂ ]
n

6. Instrument current transformer, CTS 25 type,
prod. No. 2500004

a) Impulsé test

+ U =125 kvV/15 iﬁpnlse/without flashover - test passed
=~ U =125 kv/15 impulse/without flashover - test passed

b). Power-frequency wihstand test
~ U =55 kV/50 Hé/l min. ~ tegt passed

¢} Partial discharge measurement

~1.2 Uy
~1.2 U Ar3

30.0 . kV - Q
17.3 kv - Q

43 pcC ~ test passed
3.5 pC - test passed

H I

o

Brno, June 27, 1996

7
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® TEST REPORT No: 80 - 12849 Page No.:1
W@p Tested Supporting Type Instrument
subject: Current Trangformers ‘Number of
pages: 14
org 12 - TESTING ACC. TO:
CTS 25 8sN 35 1360

IEC 185/1987
Appendix 2 to IEC 185-1995-08

RATED VALUES:

Rated primary current 10-3200 A
Rated secondary current 5A or
10a
Highest voltage of the system:
12 kV; 25 kv

Accuracy class: 0.2; 0.5

. 5P; 10 P

Security factor: < 5

Testing voltage: 35/75 kV
55/125 kv

Rated frequency: S50 Hgz

Ingulation class: E

TEST REQUEST 188SUED BY:

The Czech Metrdlogy Institute
OkruZni 31
638 00 Brno

ORDER NUMBER:
Contract No. 13/Tr. of 01/1996

TESTED SPECIMEN REG. NUMBER:
148/96 to 153/96

ENVIRONMENTAL CONDITIONS:

TEMPERATURE :
ATMOSPHERIC PRESSURE:
ATR HUMIDITY:

PRODUCT MANUFACTURER

KPB Intra, s.r.o.
Fuiikova 860
685 01 Budovice

TESTED SPECIMENS DELIVERED ON:
May, 1996

THIS TEST REPORT |DISTRIBUTION
INCLUDES : LIST:

TABLES : IVEP
0SCILLOGRAMMES : Archives 1x
DIAGRAMMES : IVEP RT  2x
DRAWINGS :

PHOTOS :

TEST RESULT:

The supporting type, instrument
and the CTS 25 types

com

with the type test requirements
IEC 185 standards, the Appendix

standard, for current range from 10A to

current transformers of CTS 12

Pply

according to the €SN 35 1360 and
No. 2 to the IEC 185—1995hé?(
(10 . '

DATE OF TEST:

June to July
1996

TEgqu;ﬁ?ifTED

[
Vliastimil Rada

BY:
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On the basis of the Contract No. 13/Tr. 01/1996, concerning .
the performance of metrology measurement to be conducted by
the CMI Prague, the type tests on instrument current
transformers of CTS 12 and CTS 25 type, manufactured by KPB
INTRA, s.r.o. Bufovice, were carried through at the IVEP
State Testing Metrology Centre, conformably to the &SN 35
1360 standard, to the IEC Publication No. 185 and the
Appendix No. 2 to the IEC 185-1995-08, '

The transformers were manufactured in conformity with the
drawing numbers T 12001, T 12002, T 25001 and the winding
procedures No. 4 120001 to 4 120003, 4 250001, 4 250002, 4
250004, The tests were conducted at the IVEP State Metrology
Centre, the IVEP short-circuit test ghop and the
B&chovice short-circuit testing station.

The following products were subject of the type testing: (~

CTs 12.L transformer - sample No. 148/96 - prod. No. 1200001
20//5/1 A; 10 VA; accuracy class 0.5 - n < 5
15 vVA; accuracy class 10P ~ n = §

CTS 12.8 transformer - sample No. 149/96 - prod. No. 1200002
200-400//5/5 A; 15 VA; accuracy clase 0.2 - n < 5
15 VA; accuracy class 5P - n = 10

CT8 12.8 transformer - sample No. 150/96 - prod., No. 1200003
3200//5/1 A; 60 VA; accuraca class 0.2 - n < 5
60 VA; accuracy clasg BP - n = §

CTS 25 transformer - sample No. 151/96 - prod. No. 2500001
10//1/5 A; 10 VA; accuracy clags 0.5 - n < 5
15 VA; accuracy class 10P - n = 5

CT8 25 transformer - sample No. 152/96 - prod. No. 2500002
400-800//5/5 A; 15 VA; accuracy class 0.5 - n < 5
15 VA; accuracy clagss SP - n = 20

CTs 25 transformer - sample No. 153/96 - prod. No. 2500004
1000//5/5 A; 20 VA; accuracy class 0,5 - n < 5
20 VA; accuracy class 59 - n = 10

Scope of the type test:

. Verification of proper marking of transformer terminals

. Measurement of transformer accuracy .

. Measurement of the rated security factor (¥S) and the
composite error ' ‘

Impulse test . .

Power frequency withstand test

Test of interturn insulation

. Partial discharge measurement

Temperature-rise test

Short-circuit test .

Checking of the trangformer workmanship and equipment

completeness VG
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On the basis of the Contract No. 13/Tr. 01/1996, concerning ,
the performance of metrology measurement to be conducted by
.the C€MI Prague, the type tests on instrument current
transformers of CT8 12 and CTS 25 type, manufactured by KBB
INTRA, 8.r.o. Bufovice, were carried through at the IVEP
State Testing Metrology Centre, conformably to the &8N 35
1360 standard, to the IEC Publication No. 185 and the
Appendix No. 2 to the IEC 185-1995-08.

The transformers were manufactured in conformity with the
drawing numbers T 12001, T 12002, T 25001 and the winding
procedures No. 4 120001 to 4 120003, 4 250001, 4 250002, ¢
250004, The tests were conducted at the IVEP State Metrology
Centre, the IVEP short-circuit test shop and the
Béchovice short-circuit testing station.

( The following products were subject of the type testing:

CTS 12.L transformer - gample No, 148/96 - prod. No. 1200001
20//5/1 A; 10 VA; accuracy class 0.5 - n < 5
15 VA; accuracy class 10P ~- n = §

CTS 12.8 transformer - sample No. 149/96 - prod, No. 1200002
200-400//5/5 A; 15 VA; accuracy clags 0.2 - n < 5
15 VA; accuracy c¢lagg 5P - n = 10

CTS 12.8 transformer - sample No. 150/96 - prod. No. 1
3200//5/1 A; 60 VA; accuraca class 0.2 - n
60 VA; accuracy clagg 5P - n

CTs 25 transformer - sample No. 151/96 - prod. No. 2500001
10//1/5 A; 10 VA; accuracy class 0.5 - n < 5
15 VA; accuracy clasg 10P - n = 5§

CTS 25 transformer - sample No, 152/96 - prod. No. 2500002
400-800//5/5 A; 15 VA; accuracy class 0.5 - n < 5
15 VA; accuracy class B8P -~ n = 20

RS

CTS 25 transformer - sample No, 153/96 - prod. No. 2500004
: 1000//5/5 A; 20 VA; accuracy c¢lass 0.5 - n < 5
20 VA; accuracy c¢lags 5P - n = i0

Scope of the type test:

. Verification of proper marking of transformer terminals

Measurement of transformer accuracy .

. Measurement of the rated security factor (FS) and the
composite exror ‘ :

Impulse test . :

Power frequency withstand test

Test of intexrturn insulation

Partial discharge measurement

. Tewmperature-rige test

. Short-cirxcuit test :

Checking of the transformer workmanship and equipment

completeness g e
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1. Verification of a correct marking of transformer
terminals

Polarity check of the primary and secondary winding was
performed during the accuracy measurement, by using the
polarity ipdication instrument. The transformers comply with
the SN 35 1360 requirements, Article No. 120.

2., Measurement of transformer accuracy

The transformer accuracy was verified by using the
compengation method, by wmeans of the Hartmann Braun AG (
measuring bridge of Keller system, MEWK type, production
number 6406857 of the instrument, verification sheet No.
LPM/451/93,

Additionally the following measuring instruments were
used:

Instrument current transformer - comparator; manufactured hy
Tettex, 4767 type, prod. No. 135233, verification sheet
No. CM114/1/078/95

Instrument current transformer - manufactured by Tettex,
4724 type, prod. No. 113033, verification sheet No.
'CM 114/1/128/95

Current burden: manufactured by Hartman & Braun AG, NBKa
type, production No. 3154031, verification sheet No.
LPM/451/93

Current. burden: manufactured by IVEP a.s. Brno. This burden ( :
is an inherent part of the abover current burden No.
3154031; verification sheet No. 250 - tr/04/92

The accuracy measurement was performed in conformity with
the GSN 35 1360 standard, Article No. 61 and 71, and with the
IEC 185 standard, Article No. 27 and 37. .

The values of current exror and that of the phase
displacement, before and after the short-circuit test, are
given in the following tables.
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Table No. .1 - Instrument current

No. of tested sample 148/96

transformer ratio 20//5/1 A;

transformer of CTS 12.L type,

10 VA; accuracy class 0.5
15 VA; accuracy class 10p

Iy 5% 10% 20 100% | 120% [Py VA
1[%] [+0.34 [+0.33 |+0.32 [+0.32 [+0.32
2.5
winding i1l |+16.2 +14.5 [411.9 +5.1 +5.1
181-182
r[%] |-0.49 ]-0.40 |-0.31 |-0.01 | 0,00
10
1071 j+21.0 |+13.9 [+7.9 -3.0 -3.1
7[%1 [+0.35 140.33 [+0.32 [+0.32 [+0.32
— : 2.5
after '] [+16.0 |+14.1 |+11.8 {+5.0 ‘|+4.5
ghort- .
circuit 1(%1 |-0.46 |-0.38 |-0.29 0.00 | 0.00
test 10
r{r] |+20.0 [+13.0 |+7.0 3.5 |-3.0 :
1 [%] +0.87
7.5
winding .| [*] +6.5
281-282
1 [%] +0,30
15
I['] +3.0
1 [%] +0.83
7.5
after 1lr] +6.9
short - .
circuit 1 1%] +0.25
test , 15
' ] +3.0
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Table No., 2 - Instrument current transformer of CTS 12.8 type,
No. of tested sample 149/9%6
transformer ratio 200-400//5/5 A; 10 VA; accuracy class 0,2
" 15 VA; accuracy class 5P

—

b=A
[#7]
[

10% 20% 100% 120% Py VA

7 (%)} |+0.13 +0.13 [+0.12 +0.11 [+0.11

winding '] |+7.1 +6.5 +6.0 +4.2 +4.5
1581-182

1 (%1 [-0.18 [-0.15 {-0.12 [-0.04 |-0.05
200//5/5A - 15
I['] +10.8 +8.0 +5.0 +2.5 +3.5

I[%] +0,12 +0.12 (+0.12 +0.11 |+0.22 .

after i’} 1+6.8 +5.9 +5.0 +4,1 +2.0
" short- -
circuit I[%] ~-0.13 -0,12 {-0.09 -0.03 -0.02
test 15
I['} +8.1 +6.2 +4.1 +1.5 +1.2
1 [%] -0,32
7.5
winding 1071 ' +5.9
281.-282
[%] -0.46 p
1 15 (
IE’] ' +5.0
I[%] +0.12 +0.12 (40,12 +0.11 |{+0,11
3.75

winding | ;['] [+6.9 |+6.5 [+5.9 [+4.0 [+3.9
181-182 -

rl%1 {-0.16 [-0.16 [-0.13 [-0.03 [-0.02
400//5/5x ' , 15
: g1 [+10.0 [+8.1 {+5.8 {+2.0 |[+1.1

I[%] ) -0,.32
7.5
winding 141 +5.9
281-282
I{%] ; . -0.47
400//5/5A
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Table No. 3 - Instrument current transformer of CTS 12.S type,
No. of tested sample 150/96
transformer ratio 3200//5/5 A; 60 VA; accuracy class 0.2
: : u 60 VA; accuracy class 5P

Iy 5% 10% 20% | 100% | 120% |py VA
¢[%) |~0.02 |+0.01 [+0.03 [+0.05 {+0.07
. 15
winding 71 [+8.0 +5.8  |+4.0 +2.0  |+1.1
181-182
p[%1 }-0.29 |-0.21 |-0.214 |-0.05 [-0.02
: 60
7] [+10.0 [+6.5 |+3.6 +2.0 0.0
{%} }-0.03 }-0.01 |+0,02 |+0.04 |+0.06
: 15
after (7] |+8.9 +6.8 [+4.0 . 1+2.1 |+1.9
short - :
cirecult ri%) 1-0.30 }-0.23 [-0.15 [-0.05 {-D.04
test : 60
7] |+10.9 {+7.0 |+3.9 +1.9  [+0.9
T [%] +0.24
30
winding rl1 +0.5
281-282
I {%] +0-18
60
1] -0.5
(%) +0.22
30
after 1] +2.0
short-e
circuit |  [%] +0.15
test - 60
' 101 , 0.0
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Table No. 4 - Instrument current transformer of CTS 25 type,
No. of tested sample 151/96 ' .
trangformer ratio 10//1/5 A; 10 VA; acouracy class 0.5

' " 15 VA; accuracy class 10P

Iy 5% 10% 20% | 100% | 120% [Py VA
r[%) [+0.51 1+0.50 |+0.48 |+0.47 |+0.47 (
2.5 :
winding tir] j+20.9 14+17.0 |+14.2 [+7.2 |+6.9 :
181-182
rl%] [-0.67 1-0.46 [-0.35 [+0.04 |+0.03
: 10
i1 [+35.5 +24.0 [+17.0 +1.9 +2.0
[%) [+0.51 1+0.49 [+0.48 |+0.47 |+0.47
: : 2.5
after [’} [+19.5 |+17.0 |+14.0 [+7.5 |+7.0
short -
circuit I[%] -0.59 ~0,44" |-0.33 +0,04 |+0.05
test 10
1 1+30.9 +23.0 [+15.9 +0.5 +1.1
[%] ~ -0,82
L ‘ 7.5
winding 7] _ +12.5
281-282 -
[%] ~1.25 ,
! ' 15 (
g1 . +11.5
[%] - -0.81
I - - 7.5
after I['} +11.9
short-~
circuit 7 [%] : ~-1.24
test : 15
I['] +11.0
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Table No. 5 - Instrument current transformer of CTS 25 type, -
No. of tested sample 152/96
transformer ratio 400 -800//5/5 A; 15 VA; accuracy clasg 0.5
15 VA; accuracy classg 5P

aF

Iy 5 10% 20% 100% 120% Py VA

r[%] [-0.056 [-0.04 [-0.05 -0.05 [-0.05

3.75
winding '] |+5.8 +5.0 +4.,0 +2.1 +2.0
151-182

%] |~0.21 -0.19 |-0.17 -0.12 |[-0.12
1400//5/5a ‘ 15
/1 |+7.9 +5.9 {+4.0 +1.1  |+1.1

1 (%] ~0.09
: 7.5
winding i1 +2.0
281-2852
g 1 (%] ~0.13 -
400//5/5A . : 15
'] +2.1
(%] {-0.03 [~0.03 |-0.04 {-0.04 |-0.05
: 3.75

winding i1 {+5.0 +4.5 +3.8 +1.9 +1.5
181-182

y[%1.[-0.22 |-0.21 |-0.18 [-0.12 |-0.10
800//5/5A 15
'] [+8.5 +7.1 |+4.9 +0.8 0.0

1I%] |-0.04 [-0.04 }-0.04 |-0.05 {-0.06

3.78
after I['] +5.5 +5.0 +4.0 +2.1 +1.3
short -
circuit I[%] -0.20 -0,19 [-0.17 -0.,12 |~0.11
test - 15
I['] +7.9 +6.1 +3.9 +1.1 +0.5
I{%] -0.09
- - 7.5
winding I['] ‘ +2.1
281-282 -
800//5/5A 15
b7l +2.1
1 [%] -0,09
. : 7.5
after I['] ) ‘ +2.1
short. -’ -
circuit 1 [%] _ : ~0.13

test
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Table No. 6 - Instrument current transformer of CTS 25 type,
No. of tested sample 153/96

transformer ratio 1000//5/5 A; 20 VA; accuracy class 0.5

" 20 VA; accuracy class 5P

Iy 5% 10% 20% | 100% | 120% [Py VA
131 |40.15 [+0.20 [+0.24 [+0.30 [+0.31
5 :
. winding '] |+9.2 +7.5 [+45.5 +2.1  [+2.1 (
T 181-182 . : *
’ rl%) |-0.30 [-0.22 |-0.,12 [+0.06 [+0.08
. : 20
7] [+12.2 4.2 |46.0 0.0 |-0.3
(%1 +0.43
= ' 10
winding il +1.5
2581-282 :
1 (%] +0.39
20
pl7] - +1.8

The instrument current transformers of CTS i2 and CTS 25
Lypes, the sample numbers 148/96 to 153/96 comply with the
requirements of &8N 35 1360 and IEC 185 standards. The
measured current and phase displacement errors, measured N
before and after .the short-circuit test, corxrrespond with . (
! accuracy class indication on the transformer nameplate. ‘
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3. Measuremernit of the rated sacurity factor (F8) and the .
composite exrror

This measurement was performed in accordance with the
indirect method, as described by the &8N 35 1360 standard,
Article No. 107b; 108e and by the IEC 185 Publication,
Articles No. 31 and 39%b.

The respective values of instrument security factor and the
composite error are given in tableg 7 or 8, régpectively.

Table No. 7
Type Sample Secondary Burden |Security factor to
number |winding ratio - - |&sN 35 1360| IEC 185
CTS 12.1, | 148/96 | 20//5/1 A 10 VA 2.56 2.15
= 181-182
[ty :
CTS 12.8 | 149/96 |200~400//5/5 A| 15 VA 2,87 .| 2.45
181-182
cTsS 12.8 | 150/96 | 3200//5/1 A 60 VA 3.1 2.55
181-182
CTS 25 151/96 | 10//1/5 A 10 vA 2.21 1.96
181-182
. CTS 25 152/96 |400~800//5/5 A| 15 VA 2.64 2.10
181-182
CTS 25 153/96 | 1000//5/5 A 20 VA 4.12 | 3.40
181-182
Table No.8
Type Sample Secondary ‘| Burden|Security Composite
(/- nutnber |winding ratio factor error
h Cr8 12.L | 148/96 | 20//5/1 A 15 VA 5 1.40%
281-282 ‘
CTS8 12.8 | 149/96 {200-400//5/5 A| 15 VA 10 0.94%
281-282
CTs 12.8 | 150/96 | 3200//5/1 A 60 VA 5 0.10%
281-282
¢TSs 25 151/96 10//1/5 A 15 VA 5 0.88%
281-282
CTS 25 152/96 |400-800//5/5 A| 15 VA 20 5.0%
251-282 .
CTS 25 153/9%6 | 1000//5/5 A 20 VA 10 0.01%
281-~-282
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The instrument current transformers of CTS 12 and CTS 28
types, the gsample numbers 148/96 to 153/96 comply with the
requirements of CSN 35 1360 and IEC 185 standards. The
instrument security Ffactor values and the compogite errors.
correspond with data shown on the trangformer rating plate.

4. Impulae test

This test was perxformed in accordance with the &SN 35 1360
standard, Article No. 110, and with IRC 185 Publication,

Clause 14,

The tested samples No. 148/96 to 150/96, of the CT8 12 type
series, passed the test by 15 positive and 15 negative

75 KV impulses, without a flashover. ‘

The tested samples No. 151/96 to 153/96, of the CTS 25 type
series, passed the test by 15 positive and 15 negative ('J
125 kV impulses, without a flashover. -

Detailed description and the test resuls are given in the
IVEP Brno test report No. 82 - 0495,

5. Power frequency withstand test

a) Power frequency test between the primary and the
secondary winding.

This test was performed conformably to the $SN 35 1360
standard, Article No. 112, and the IEC 185 Publication,
Clause 17, by using the testing AC-voltage of 35 kV/1 minute
{on  testing sample numbers 148/96 to 150/6 of the CTS 12
series) and by using the testing AC wvoltage of &5 kv/1
minute (on testing sample numbers 151/96 to 153/96 of the
CT5 25 series), with a satisfactory result. The description
and the test results are given in the IVEP Brne 82-0495 test
report. (“

b) Power frequency test on secondary windings

This test was performed by wmeans of the testing power
supply device, registration number 00770, by using a 3 kv AC
testing voltage applied during 1 minute between the
terminals of each secondary winding, and between each of the
secondary windings and earthed parts.

The tested samples of sample numbers 148/96 to  153/96, of
the CTS 12 and CTS 25 type series, did pasgs the test with
satisfactory result. :

Tested  apecimens  No. 148/9 to - 152/96  exposed to
a short-circuit test at the IVEP Brno and Bé&chovice tesgting
stations, were repeatedly subjected to the above power
frequency test, with test voltage levels reduced to 90 pex
cent of the rated value. The tested specimens of the CTS 12
and CTS 25 did comply with the SN 35 1360, Ar
the IEC 185, Clause 12¢ requirements.

I
i
[
i
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§. Test of intexturn insulation .

The specimens WNo. 148/96 to 149/96; 151/96 to 153/96, and
the 150/96 (with 181 - 182 secondary winding) were subjected
to the interturn insulation test with 120 % rated primary
current, and the 150/96 specimen (with 281 - 282 secondary
winding) to a test voltage of &.5 kKVpaxe Suring a time
period of 1 minute. ) _

The testing wvoltage on the open-end secondary winding was
measured by means of a peak voltmeter with SME 2 capacitive
divider. The CTS 12 and CTS 285 type, instrument current
transformers passed the (SN 35 1360, Art. 144 requirements,
and that of the Appendix No. 2 of IEC 185-1399%5-08
Publication, by using the "A" testing procedure,

The specimens No. 148/96 to 152/96 did comply with the 38N
35 1360, Art. 116h, and the IEC 185 Publication, Clause 12¢
requirements on a repeated interturn insulation test with
reduced test voltage level (because of a previous
short-circuit ‘test carried out at the IVEP Brne and
Bé&chovice test stations).

7. Partial discharge measurement

This kind of measurement was performed conformably to the
Appendix No. 2 of IEC-1995-08 Publication, for both network
earthing modes. The test results are given in the IVEP Brno
test report No. 82-0495, ’
The values of partial discharges, measured on the ingtrument
current transformers of CTS 12 and CTS 25 type, comply with
the prescribed values for the highest operated voltages of
Uy = 12 kV and U = 25 kV, in both the impedance earthed and
the effectively-earthed neutral systems. .

After carrying through the short-circuit tests at the IVEP
Brno and Béchovice testing stations the following partial
discharge values were measured:

Specimen No. 148/96 ~ T8 12.L - prod. No. 1200001
1.2 Uy - Q = 2pC = satisfactory result
1.2 U3 -~ Q = 0.6pC = satisfactory result

Specimen No. 149/%6 -~ CTS '12.
1.2 Uy - Q = 1pC
1.2 Um/J"B - Q = 0.6pC

- prod. No., 1200002
satigsfactory result
satisfactory result

it o

Specimen No., 150/96 - CTS 12.
1.2 Uy - Q = 40 pC
1.2 Up/ 3 -~ Q = 0.5pC

- prod. No., 1200003
satisfactory result
satisfactory result

nnt

Specimen No. 151/96 - CT8S 25 - prod. No. 2500001
1.2 U, - Q =2pC satisfactory result
1.2 U, /3 - Q = 0.5pC = patisfactory result

i

Specimen No. 152/96 - CTS 25 - prod. No. 2500002
1.2 Uy, - Q = 1.5pC = gatisfactory result
1.2 U,M3 - Q = 0.5pC = satisfactory result

Vil



TEST REPORT No: 8012849 Page No.: 13
Tested Supporting Type Instrument

®
! ﬁ W@ subject: Current Transfomers Number of
' : pages: 14

8. Temperature rise test :
This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 152/96; CTS 25; 400-800//5/57A, with the
test current of 120 % of rated value and the 15 VA rated
secondary burden,

The temperature rise was measured by using the method of
resistance increase - in  the secondary  winding. The
temperature of primary windings was measured by the
"Thermophil” electronic temperature metsr. At.  an average,
test-gite  ambient temperature of 23° the following
temperature rise and winding temperatures were identified:

i Specimen No. 148/36 - QTS 12.L
temp. rise 181 - 182 - 5.9 K
281 - 282 - 6.5 K
Primary winding temperature = 28°C

Specimen No. 152/96 - CTS 25
temp. rise 181 - 182 ~-23.8 K
2581 - 282 -24.6 K
Primary winding temperature = 559

The values of temperature rise and the temperature values
comply with the &N 35 1360, Art. 39, and TIEC 185, Clause 9
and 13 requirements for the "E" insulation Class.

9. Short-circuit test

This test was pexrformed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A; -151/96 to 10//1/5 A, and carried

out at the IVEP Brno short-circuit testing station (see the

test report No. 88-0086). : : ,
Additionally, the specimens No. 150/96 to 3200//5/1A; 152/96 {
£o 400-800//5/5 A were subject to a short-circuit test at

the B&chovice testing station (see the test report No.
96-079) . ' .
Based on the repeated accuracy measurement., the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the visual inspection of the
transformer body after passing the short-circuit test, the

test regults to (SN 35 1360, Axt, 116 and IEC 185, Clause 12
regulrements may be congidered to be satisfactory. '




TEST REPORT No: 80-12849 Page No.: 13
Tested Supporting Type Instrument

' ®
ﬁ W@ subject: Current Transfomers Number of
pages: 14

8, Temperature rige test .
This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 152/96; CTS 25; 400-800//5/54, with the
test current of 120 % of rated value and the 15 VA rated
secondary burden.

The temperature rise was measured by using the method of
registance increase in the . secondary winding. The
temperature of primary windings was measured by the
"Thermophil" electronic temperature metgr. At an average,
tegt-gite ambient temperature of 23%C the following
temperature rise and winding temperatures were identified:

Specimen No. 148/96 - QTS 12.L
temp. rise 181 - 182 - 5.9 X
281 - 282 -~ 6.5 X
Primary winding temperature = 28°¢

Specimen No. 152/96 - T8 25
temp. rise 181 - 182 -23.6 K
_ 281 - 282 -24.6 K
Primary winding temperature = 55°C

The values of té@perature rise and the temperature values
comply with the SN 35 1360, Art. 39, .and IEC 185, Clause 9
and 13 requirements for the "E" insulation Class.

9. Short-circuit test

This test was performed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A; -151/96 to 10//1/5 A, and carried
out at the IVEP Brno short-circuit testing station (see the
tegt report No. 88-0086). ‘
Additionally, the specimens No. 150/96 to 3200//5/1A; 152/96
to 400-800//5/5 A were subject to a short-circuit test at
the BEchovice testing station (see the test report No.
26-079) . .

Based on the repeated accuracy measurement, the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the visual inspection of the
transformer body after passing the sghort-circuit test, the
test results to €SN 35 1360, Art. 116 and IEC 185, Clause 12
requirements may be considered to be satisfactory.’
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Injenyrsko - vyrobni elektrotechnicky podnik, as.
619-00 Brno, Videnska 117

TEST PROTOCOL No.: 83 - 0101

CTS 12.8, CTS 25 supporting current measuring transformers

(signature)
Ing. Jaromir Mudra, CSc,

Bmo, 24 July 1996

Waming: Content of this protocol can not be published without permission of the test customner,
Only entire protocol can be published and that with written permission of the test laboratory,
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TEST PROTOCOL No. 83 - 0101
Test subject: Supporting current measuring
transformers

Sheet; 2

Number of sheets; 6

Test type: partial

Type: Tested according to:

gg 25 CSN 35 1360
IEC Publ. 185/1987
Appendix 2 IEC 185-1995-08
Test customer:

Rated values: Czech Metrology Institute

Primary rated current 800 and 3200 A
Secondary rated current SA a 1A
Highest system voltage 12; 25 kV
Accuracy class 0.2; 0.5; 5P

Okruznti 31
638 00 Brno

Order number:
Confract No, 13/Tr, 01/1996

Sample registration numbers:

Overcurrent number <5 150/96, 152/96
Testing voltage 35/75 kV Atmospheric conditions:
55/125kV
Rated frequency 50 Hz Temperature: -
Isolation class E Pressure: -
Humidity: -
Product manufacturer: Protocol contains: Table of
KPB INRA, s.r.0. distribution:
Fucikova 860 Text sheets; 5
685 01 Bucovice Tables: Customer 2%
Oscillograms: IVEP
Samples delivered in: May 1996 g;z%:fnngl: ?{fggfa éi
Photographs: Testingst.  Ix

Test results:

CTS 12.5 and CTS 25 supporting current measuring transformers

comply

with repeated tests according to CSN 35 1360, IEC Publ. 185/1987 and appendix 2 1EC 185-
1995-08.

Tested by: Testing station chief:

Test date: (signature) Ing. J. Mudra, CSc.

Ing. Viastimil Rada (signature)

2 July 1996
(stamp)
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Sheet; 3

- TEST PROTOCOL No, 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets: 6

After dynamical and rated heat current test at Bechovice short-circuit testing station on 2
supporting current measuring transformers type CTS 12,8 — transfer 3,200//5/1 A, serial
number 1200003 and CTS 25 — transfer 400-800//5/5 A (connected at 800A), serial number
2500002, producer KPB INTRA, s.r.0. Bucovice, performed on 27 June 1996, were according
to CSN 35 1360 article 116h and IBC Publ. 185/1987 article 12 performed these repeated

- fests:

I Accuracy test

2 AC voltage isolation tests

3 Thread isolation test

4 Partial discharge measuring

I Accuracy test

Test was performed by Hartmann Braun AG bridge by compensation method, Keller system,
type MEWK, serial number 6406857, test sheet No. LMP/451/93.

Further were used these other instruments:

Current measuring transformer — comparator, producer Tettex company, type 4764,
serial No. 135233, test sheet No, CM 114/1/078/95

Current measuring transformer — producer Tettex company, type 4724, serial No. 113033, test
sheet No. CM 114/1/128/95

Current load: producer Hartmann & Braun AG, type NBKa, serial No. 315403 1, test sheet
No. LMP/451/93 '

Cutrent load: producer IVEP a.s.-Brno, part of current load serial No. 31 54031, test sheet No.
250 —1r/04/92

Accuracy measuring was performed according to CSN 351 360, article 61, 71 and IEC 185
article 27, 37,
Measured fault values of current and angles before and after short-circuit test are stated in
table 1 and 2,

CTS 12.8 and CST 25 current measuring transformers comply with accuracy test according to
CSN 35 1360 and [EC Publ. 185/1987 also after short-circuit test and fault measured values
of current and angles did not exceed allowed values for corresponding accuracy classes 0.2;
0.5and 5 P.

A
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TEST PROTOCOL No. 83 - 0101

Test subject: Supporting current measuring

transformers

Sheet: 4

Number of sheets; 6

Table No. 1 - CTS 12;S current measuring transformer, serial No. 1200003
Transfer 3,200//5/1 A, 60 VA ~ accuracy class 0.2
Transfer 3,200//5/1 A, 60 VA - accuracy classSP

In 5% 10% 20% 100% 120% | Pn[VA]
1] -0.02 +0.01 +0.03 +0.,05 +0.07 15
Winding Sy +8.0 +5.8 +4.0 +2.0 +1.1
1S1-182 &4 -0.29 -0.21 -0.14 -0.05 =0.02 60
811 +10,0 +6.5 +3.6 4+2.0 0.0
After &1 -0.03 0.0} +0.02 +0.04 +0.06 15
short- By +8.9 +6.8 +4.0 +2.1 +1.9
circuit S ~0.30 -0.23 -0.15 -0.05 -0.04 60
test 311 +10.9 +7.0 13.9 +1.9 +0.9
Winding &%) +0.24 30
281-282 8-y +0.5
1o - +0.18
811 -0.5 %
After Eyp +0,22 30
short- Sipy +2.0
circuit 81 +0.15
test 811 0.0 5

Ly



Sheet: 5

TEST PROTOCOL No. 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets: 6

Table No. 2 - CTS 25 current measuring transformer, serial No. 2500002
Transfer 400-800//5/5 A, 15 VA — accuracy class 0.5
Transfer 400-800//5/5 A, 15 VA —accuracy class 5P

In 5% 10% 20% 100% 120% Pn [VA]
o o -0.03 -0.03 -0.04 -0.04 -0.05
}‘gfg‘g% By 5.0 | +45 | 38 | #9 | +13 375
&i o4 -0.22 -0.21] -0.18 -0.12 -0.10
BOUISIA 5~ 155371 749 1 408 0.0 15
After Sim) -0.04 -0.04 -0.04 -0.05 -0.06 3.75
short- Sis-1 5.5 +5.0 +4.0 2.1 13 '
circuit &) st -0.20 -0.19 -0.17 -0.12 .11 15
test Bite) +7.9 6.1 3.9 1.1 0.5 _
Winding £ -0.09 75
281282 8.1 _ +2.] '
800//5/5A 8111 -0.10 15
6‘]" +2-1
After €1 1%) +0.09 7.5
short- L, +2.1 '
circuit E1psat -0.13 15
test Sy - +2.1

2 AC voltage isolation tests
a) Test of isolation between primary and secondary winding,

Test was performed according to CSN 35 1360 and IEC Publ. 185 by 31.5 kV AC test
voltage for 1 minute (90% of test voltage) at CTS 12.S current measuring transformer and
by 49.5 kV AC voltage for 1 minute (90% of test voltage) at CTS 25 current measuring
transformer with satisfactory result.




Sheet: 6

TEST PROTOCOL No. 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets; 6

b) Secondary winding isolation test by AC voltage

Test was performed by testing source registration No. 00770 of 2.7 kV AC voltage for 1
minute (90% of test voltage) within secondary winding and between secondary windings
and earthed parts. CTS 12.S and CTS 25 current measuring transformers comply with
CSN 35 1360 article 116 and IEC Publ. 185 article 12¢.

3 Thread isolation test

At CTS 12.5 and CTS 25 measuring transformers was performed this test at 120% of rated
current or more precisely 0.9 x 4.5 KV voltage (winding 251-2S2 of transformer 12.5)
according to appendix 2 IEC 185-1995-08 by test method A.

Test voltage at open secondary winding was measured by peak voltmeter with SME 2
capacitor divider. CTS 12.8 and CTS 25 current measuring transformers comply with
requirements of CSN 35 1360 article 116h and IEC Publ. 185 article 12c.

4 Partial discharge measuring

Measuring was performed according to-appendix 2 IEC 185-1995-08 for both types of
system earthing.

After short-circuit tests at short-¢ircuit tést stations IVEP a.s, Brio and Bechovice were
measured these values of partial discharges:

CTS 12.8 - serial No. 1200003

1.2U0,-Q=40pC satisfactory
12UnN3-Q=05pC  satisfactory

CTS 25 - seridl No. 2500002
12Un~Q=1.5pC satisfactory
12Un/N3 Q=05 pC satisfactory

CTS 12.8 and CTS 25 current measuring transformers comply with requirements of CSN 35
1360 article 116h and [EC Publ. 185 article 12¢.
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InZenyrsko-vyrobni elektrotechnicky podnik, a.s.
619 00 Brno, Videnska 117a

MEASURING TRANSFORMERS LABORATORY

TEST PROTOCOL No. 73-0073/06 . (

CTS 12 Current measuring transformer

{laboratory stamp)

(signature)
Ing, Rada Vlastimil
Measuring transformers laboratory manager o
IVEP a.s. (
Bmo, 14 April 2006

Changes and amendments in this protocol can be done only in measuring transformers laboratory of IVEP a.s,

Approved metrology cenire phone: + 420547136698 e-mail: ams@ivep.cz
IVEP a.s. © fax + 420547136402 http/fwww.ivep.gz
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Test protocol No. 73 — 0073/06
Test subject: CTS 12 Current measuring

Sheet: 1

transformer Number of sheets: 2
Test type:
Type: CTS 12 Partial type test
Tested according to:
Nominal values: CSN EN 60044-1
IEC 60044-1
Highest voltage for appliance: 12 kV Test customer:
Serial number: 1200003
Nominal transfer: 3200/ 5/1A KPB INTRA s.r.0.
Nominal load: 60 VA 60 VA Zdanska 477
Accuracy class 0.2 5PS5 685 (1 Bucovice
Nominal frequency: S0 Hz Order Number:
Isolation class: E .
KPB 003000195
Serial Number:; Atmospheric conditions:
Temperature; °C
1200003 Pressure: hPa
Humidity: %o
Products manufacturer: Samples delivered on:
KPB INTRA s.r.0. 3 April 2006
Zdanska 477
685 01 Bucovice

Test result:

CTS 12 current measuring transformers with nominal transfer 3200//5/1 A

of producer KPB INTRA s.r.0.
comply

with femperature-rise test conditions

in accordance with CSN EN 60044-1 and IEC 60044-1 for isolation class E.

{laboratory stamp)

Test date:

10— 11 April 2006

Tested by: Chief:

Ing. Vlastimil Rada (signature) Ing. Vlastimil Rada igrature)




Sheet: 2

P | Test protocol No. 73 - 0073/06
We | Test subjeet: CTS 12 Current measuring

fransformer Number of sheets: 2

At CTS 12 current measuring transformer was in IVEP a.s. measuring transformers laboratory
performed temperature-rise test at stable nominal thermal current corresponding to primary
nominal cutrent and for information also at 0,8 multiple of primary nominal current, Tests

' wete performed according to CSN EN 60044-1 and TEC 60044-1 standards and these resuts
were achieved,

1. Temperature-rise test at primary nominal current

Temperature-rise test at primary nominal current of 3200 A. Secondary windings 181-182
and 251-282 were loaded by nominal loads of 60 VA with power factor cosf=1,
Temperature rise of secondary windings was measured by winding resistance change. P1 and

P2 primary terminals temperature was measured by Hexagon contact thermometer.

These values of temperature rise and temperatures were measured:

Primary winding Pl 82°C
P2 85 °C Ty = 18 °C
Secondary winding 181-182 624K °
281.282 64.5K
Transformer surface temperature : 38°C

2. Temperature-rise test at 0.8 mulfiple of primary nominal current

For information other temperature-rise test was performed at 0.8 multiple of primary nominal
current of 2.560 A. Test was performed on the same current measuring transformer at same
conditions and way of temperature-rise measurement.

These values of temperature rise and temperatures were measured:

Primary winding Pl 11°c
P2 74°C Ty =17 °C
Secondary winding 151-182 490K °
281-282 49.8 K
Transformer surface temperature 50°C

CTS12 current measuring transformer with nominal transfer of 3200/ 5/ 1 A, accuracy class
0.2 and 5P, complied with temperature-rise test by thermal current of 3200 A for E jsolation
class in accordance with CSN EN 60044-1 and IEC 60044-1 standaxds.
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REPCRT OF PERFORMANCE No: 83 -0109 Page: 2
Subiject .
of test: Protective current Total of
transformer pages: .10
T™Vpe: Kind of test: routine
CTS 12.8 + Tested according to:

_IEC Publications 185

Rates values:

Rated primary current
Rated secondary current
Highest voltage for egquipment

400 &
5 A

12 kv
Accuracy class 5p
Accuracy limit (n) 10
Rated output 30 VA
Rated frequency 50 Hz
Rated dynamic current 125 kA

Rated short~time thermal current
50 kA

Test voltage 28 kv

Test ordered by:
KPB INTRA, s.r.o.
Fuéikova B0

685 01 Budovice

No. of orderer:
KPB INTRA 55/96

Survey numbers of samples:

362-369/96

Atmospheric conditions:
Temperatures: 20 °¢
Pressure:

Air moisture:

Products producer:
KPB INTRA, s.r.o
Fudikova 860

685 01 Budovice

Samples delivered on:
the 18. November, 1996

Report contains:
sheets of text: 9
tables:
oscillograms:
diagrams:
drawings:
photographs:

Distribution:
KPB INTRA 2%
IVEP Ix

Result of the test:

The protective current transformer complies with

according to

tests required

IEC Publications 185.

date of the
test:
19.~26.11.19%96

Tested by?

Vit

Vliastimil Rada

Chief of test rooms:

Jaromir Mudra
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transformer

REPORT QOF PERFORMANCE No.: 83~0109 Page: 3
Subject '
of test: Protective current Total

of pages:10

Results of routine tests of protective instrument

current transformer
Production No,: 1200027

Kind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy ace. to Winding: 30 vA c¢lass: SP
clause 38 Satisfactory
Composite error ( ¢ ) and Winding : e_ <5 % n=10
accutacy limit ( n ¥ acc. to Satisfactory

clause 40

Power-frequency test on primary
winding ac¢c. to clause 17

28 kV - 50 Hz ~ 1 min
Satisfactory

Power~fregquency tests between
sections of primary and secon-—

3 kv - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acec. 100% I - 50 Hz ~ 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185.




REPORT OF PERFORMANCE No.: 83-0109 Page: 4
Subject
of test: Protective current Total

of pages:10

transformer

Results of routine tests of protective instrument

current transformer
Production No.: 1200028

Kind of test

Reached values

Verification of terminal Satisfactory

markings ace. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error ( ¢ ) and Winding : ¢_ < 5 % n = 10
accutacy limit ( n § ace. to satisfactory

clause 40

Power-frequency test on primary 28 kV - 50 Hz ~ 1 min
winding acc. to clause 17 Satisfactory

Power-frequency tests between

sections of primary and secon-
dary windings and on secondary
windings acc. to clause 18

3 KV - 50 H2 - 1 nin

Batisfactory

Interturn insulation test acc.

100%

I - 50 Hz - 1 min

to clause 19 Satisfactory
Partial discharge acc, to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185. : ’




—_—

Subject
of test:

REPCRT OF PERFORMANCE No.: 83-0109 Page: &

Protective currant Total
transformer

of pages:l0

Results of routine tests of protective instrument

current transformer
Production No.: 1200029

Kind of test

Reached values

Verification of terminal
markings acc. to clause 16

Satisfactory

Tests for accuracy acc., to
clause 38

Winding: 30 VA c¢lass: 5P
Satisfactory

Composite error ( ¢ ) and
accutacy limit ( n § acc. to
clause 40

Winding : ¢_ <5% n =10
SatisFactory

Power-frequency test on primary
winding acc. to clause 17

28 XV - 50 Hz - 1 min
Satisfactory

Power~frequency tests between
sections of primary and secon-
dary windings and on secondary
windings acc. to clause 18

3 kV - 50 Hz ~ 1 min
Satisfactory

Interturn insulation test acc.

100% I_ - 50 Hz - 1 min

to clause 19 gatisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 185.

i
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REPORT OF PERFORMANCE No.: 83-0109 Page: L
Subject
of test: Protective current Total

. transformer of pages;19

Results of routine tests of protective instrument
current transformer
Production No.: 1200030

Kind of test Reached values

Verification of terminal Satisfactory (
markings acc. to clause 16 :

Tests for accuracy acc. to Winding: 30 VA c¢lass: sp
clauge 38 ) Satisfactory
Composite error ( ¢} and Winding : € <5 % n = 10
accutacy limit ( n § ace. to satisfactory

clause 40 -

Power-freguency test on primary 28 kV - 50 Hz ~ 1 min
winding acc. to clause 17 Satisfactory

Power-frequency tests between
sections of primary and secon- 3 KV ~ 50 Hz - 1 min :
dary windings and on secondary , Satisfactory (
windings acc. to clause 18

Interturn insulation test acc. 100% I_ -~ 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according. to
IEC Publications 185,




transformer

REPORT OF PERFORMANCE No.: 83-010% Page: 7
Subiject
of test: Protective current Total

of pages:10

Results of routine tests of profective instrument

current. transformer
Production No.: 1200031

Kind of test

Reached -values

Verification cf terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA eclass: 5P
clause 38 Satisfactory

and
acc. to

Composite error { €_ )
accutacy limit ( n ¥
clause 40

Winding ¢t e¢_ £ 5 % n
satisfactory

i

~r

16

Power-frequency test on primary
winding acc. to clause 17

28 XV - 50 Hz - 1 min
Batisfactory

Power-frequency tests between
gsections of primary and secon-

3 kV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I - 50 Hz - 1 min
to clause 19 satisfactory
Partial discharge acc. to Q < 50 pC

clause 17

Satisfactory

The protective transformer complies w1th required according. to

IEC Publications 185,
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REPORT OF PERFORMANCE No.: 83-0109 Page: g
Subject

of test: Protective current Total
transformer of pages:10

Results of routine tests of protective instrument
current transformer
Production No.: 1200032

Kind of test Reached values

Verification of terminal Satisfactory (
i markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error { ¢ ) and Winding : e <5 % n = 10
accutacy limit ( n § ace. to satisfactory

clause 40 -

Power-frequency test on primary|{ 28 kV - 50 Hz - 1 min
winding acc. to clause 17 Satisfactory

Power~-frequency tests between
sections of primary and secon- 3 kV - 50 Hz - 1 min
dary windings and on secondary Satisfactory

windings ace. to clause 18

T

Interturn insulation test acc. 100% I - 50 Hz - 1 min
to clause 19 . Satisfactory
Partial- discharge acc. to Q < 50 pC

c¢lause 17 - Satisfactory

The protective transformer complies with. required according to
IEC Publications 185.
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REPORT OF PERFORMANCE No.: 83-0109 Page! 9

Subject

of test: Protective current Total
transformer of pages:l0

Results of routihe tests of protective instrument
current transformer
Production No.: 1200033

Kind of test Reachad values

( Verification of terminal Satisfactory
v markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error ( ¢ ) and Winding : ¢_ < 5 % n= 10
accutacy limit ('n ¥ ace. to sSatisFfactory

clause 40 -

Power-frequency test on primary 28 kv - 50 Hz - 1 min
winding ace. to clause 17 Satisfactoxy

Power-frequency tests between
: sections of primary and secon- 3 kV - 50 Hz - 1 min
( dary windings and on secondary Satisfactory

T windings acc. to clause 18

Interturn insulation test acc, 100% I~ 50 Hz =~ 1 min
to clause 19 Satisfactory
Partial discharge acec. to Q < 50 pcC

clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185,
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REPORT OF PERFORMANCE No.: 83-~0109 Page: X0

of test: Protective current Total
: transformer of pages:10

Results of routine tests of protective instrument

current transformer
Production -No.: 1200034

Kind of test

Reached values

Verification of terminal
markings acc. to clause 16

Satisfactory

Tests for accuracy acc. to
clause 38

Winding: 30 VA classg: SP

Satisfactoxy

Composite exrror ( ¢_ )} and
accutacy limit ( n § ace. to
clause 490

Winding : e <5 % n =10

satisfactory

Power-frequency test on primary
winding acc. to clause 17 '

28 kV - 50 Hz - 1 min
Satisfactory

Power-freguency tests between
sections of primary and secon~
dary windings and on secondary
windings acc. to clause 18

3 kV - 50 Hz - 1 min
Satisfactory

Interturn insulation test acc.

100% I_ =~ 50 Hz - 1 mih

to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with reguired according to

IEC Publications 18S.
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REPORT OF PERFORMANCE No: 83 -01l14 Page: 1
Subject :
of test: Measuring current Total of"
transformer pages: 7
Type: Kind of test: routine
CTS 12.8 Tested according to:
IEC Publications 185
Rates values: _ Test ordered by:
KPB INTRA, s.r.o.
Rated primary current 400 A | Fuéikova 860 :
Rated secondary current 5 A | 685 01 Bufovice (
Highest voltage for equipment
12 kv | No. of orderer:
Accuracy class 0,5 KPB INTRA 11/97
Accuracy limit (n) 10
Rated output 30 VA | Survey numbers of samples:
Rated frequency 50 Hz
Rated dynamic current 125 ka 289-294/97
Rated short-time thermal current
50 kA | Atmospheric conditions:
Test voltage 28 kV | Temperature: 20 °C
Pressure:
‘Air moisture:
Products producer: Report contains: Distribution:
KPB INTRA, s.r.o sheets of text: 7 |[KPB INTRA 2%
Fudikova 860 tables: IVEP 3x
685 01 Budovice oscillograms:
diagrams:
Samples delivered on: drawings:
the 21. February, 1997 photographs: (

Result of the test:

The measuring current transformer complies with tests required

according te IEC Publications 185.

date of the Tested bhy:

test:
21.-22.2.1997 Vliastimil R
A -7

Chief of test roo




REPORT OF PERFORMANCE No.: 83-0114 Page: 2

Subject

of test: Measuring current Total
transformer of pages:7

Results of routine tests of measuring instrunent
current transformer
Production No.: 1200080

Kind of test , Reached values
_ Verification of terminal Satisfactory
( - markings ace. to clause 16
Ly _ -
Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
Composite error ( ¢_ ) and Winding
accutacy limit ( .n § ace. to
clause 40
Power-frequency test on primary 28 kV -~ 50 Hz ~ 1 min
winding acc. to clause 17 Satisfactory

Powver—-fregquency tests between

sectlons of primary and secon- 3 kV -~ 50 Hz - 1 min
dary windings and on secondary satisfactory

(’ windings acc. to c¢lause 18
Interturn insulation test acc. 100% I - 50 Hz - 1 min
to clause 19 satisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The measurlng transformey complies Wlth required accordlng to
IEC Publications 185.




REPORT OF PERFORMANCE No.: 83-0114 Page: +3

Subject :

of test: Measuring current Total
transformer of pages:7

- Results of routine tests of measuring instrument
current transformer
Production No.: 1200081

Kind of test Reached values

‘ Verification of terminal Satisfactory (
" markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 » Satisfactory
Composite error ( ¢ ) and winding :

' accutacy limit ( n ¥ acec. to
clause 40 -
Power~frequency test on primary 28 kV ~ 50 Hz -~ 1 min
winding ace. to clause 17 Satisfactory

Power-frequency tests between
sections of primary and secon~ | 3 kV - 50 Hz -~ 1 min
dary windings and on secondary Satisfactory (
windings acc. to clause 18

Interturn insulation test acc. 100% I_ - 80 Hz - 1 nin
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The measuring transformer complies with required according to
IEC Publications 185.




REPORT OF PERFORMANCE No.: 83-~0114 Page: 4

Subiject

of tesgt: Measuring current Total
transformer of pages:?7

Results of routine tests of measuring instrument
current transformer
Production No.: 1200082

Kind of test Reached valdeé
Verification of terminal Satisfactory
( _ markings acc. to clause 16
3
Teats for acguracy acc. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
Composite error { ¢ ) and Winding
accutacy limit ( n § ace. to
clause 40 ‘
Power-frequency test on primary " 28 kV - 50 Hz - 1 min
winding acc. to clause 17 Satisfactory

Power-frequency tests between

sections of primary and secon- 3 kV - 50-Hz - 1 min
dary windings and on secondary Satisfactory

( windings acc. to clause 18
Interturn insulation test acc. 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acce. to Q < 50 pC
clause 17 Satisfactory

The measuring transformer complies with required according'to
IEC Publications 185.

124



REPORT OF PERFORMANCE No.: 83-0114 Page: 5

Subiject .

of test: Measuring current Total
transformer of pages:?

Results of routine tests of measuring instrument

current transformer
Production No.: 1200083

Kind of test

Reached values

Verification of terminal Satisfactofy

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 : Satisfactory
Composite error { e ) and Winding

accutacy limit ( n § acc. to
clause 40

Power—-frequency. test on primary
winding acc. to clause 17

28 XV - 50 Hz - 1 min
Satisfactory

Power~-frequency tests between
sections of primary and secon-

3 kV - 50 HZ2 - 1 nin

dary windings and on secondary satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ ~ 50 Hz - 1 min
to clause 19 . Satisfactory
Partial discharge acc. to Q < 50 p¢

clause 17 Satisfactory

The measuring transformer complies with required according to
IEC Publications 185. .




REPORT OF PERFORMANCE No.: 83-01l14 Page: 6

Subiject r

of test: Measuring current Total
transformer of pages:7

Results of routine tests of measuring instrument
current transformer
Production No.: 1200084

Kind of test ' Reached values .
| Verification of terminal Satisfactory
( markings acc. to clause 16
Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 satisfactory
Composite error ( ¢_ ) and Winding :
accutacy limit ( n'y ace. to
clause 40 '
Power~-frequency test on primary 28 KV - 50 Hz - 1 min
winding acc. to clause 17 satisfactory

Power-freguency tests hetween
sections of primary and secon- 3 kv - 50 Hz - 1 nin
dary windings and on secondary Satisfactory

windings acc. to c¢lause 18

e

Interturn insulation test acc. 100% I -~ 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The measuring transformer complies with required accoxding to
IEC Publications 185,




clause 490

REPORT OF PERFORMANCE No.: 83-0114 Page: 7
Subject
of test: Measuring current Total
: transformer of pages:7
Results of routine tests of measuring instrument
current transformer
Production No.: 1200085
Kind of test Reached values
Verification of terminal Satisfactory
markings acc, to clause 16
Tests for accuracy ace. to Winding: 30 vA class: 0,5
clause 27 Satisfactory
Composife error { €_ ) and Winding @
accutacy limit {( n } ace. to

Power-frequency test on primary
winding acc. to clause 17

28 XV - 50 Hz - 1 min
Satisfactory

Power—-fraquency tests between
gections of primary and secon-

3 kv ~ 580 Hz - 1 min

dary windings and on sgecondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc, 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge ace. to Q < 50 pC

clause 17 : Satisfactory

The measuring ‘transformer complies with required according to
IEC Publications 185. -
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Electrotechnical Engineering and Production, jon-stock company
619 00 BRNO, Videdskd 117

REPORT OF PERFORMANCE No:

Protaective current transformer‘

Bmo

VEP 2-016 : ' e




REPORT OF PERFORMANCE No: 83 -0110 Page: 2
Subject
of test: Protective current Total of
transformer pages: 8
Typa: Rind of test: routine
cTS 12.8 - Tegsted according to:
IEC Publications 185
Rates values: Test ordered by:
KPB INTRA, s.r.O0.
Rated primary current 400 A | FuCikova 860
Rated secondary current 5 A | 685 01 Budovice
Highest voltage for eguipment
12 XV | No. of orderer: (
Accuracy class 5p KPB INTRA §5/96
Accuracy limit (n) 5. .
Rated output 36 va Survey numbers of samples:
Rated frequency . 50 Hz _
Rated dynamic ¢urrent 125 kA 370-375/96
Rated short-time thermal current -
50 kA | Atmospheric conditions:
Test voltage 28 kV | Temperature: 20 °C
Pressure; .
Air moisture:
Products preducer: Report contains: |Distribution:
KPB INTRA, s.r.0 sheets of text: 7 [KPB INTRA 2x
Fu&ikova 860 tables: IVEP 3x
685 01 Budovice oscillograms:
diagrams:
Samples delivered on: drawings:
the 18. November, 1996 photographs:
Result of the test: (
‘'The protective current transformer complies with tests required
according to 1IEC Publications 185.
date of the Tested by: s Chief of test rooms:
test: e ) d
19.-21,11.1996 Viastimil Rada Jaromix ra ?éf
N \ﬁ‘ SDRY, £ P et [ 2—
o
£ %
; A% 2y % b -
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Protective current
Eransformer :

REPORT OF PERFORMANCE No.: 83~0110 Page: 3
Subject
of test: Total

of pages: 8

Results of routine tests of protective instrument

current transformer
Production No.: 1200035

Kind of test

Reached wvalues

Verification of terminal Satisfactory
markings acc. to clause 16

‘Tests for accuracy acc. to Winding: 30 VA c¢lass: 5P
clause 38 Satisfactory.
Composite error ( ¢ ) and Winding : e¢_ < 5% n=25
accutacy limit ( n § acc. to satisfactory

clause 40

Power~frequency test on primary
winding ace. to clause 17

28 kV - 50 Hz - 1 min
Satisfactory

Power-fregquency tests between
sections of primary and secon-

3 KV - 50 Hz ~ 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I - 50 Hz - 1 min
to clause .19 Satisfactory
Partial discharge acc. to Q < 50 pcC

clause 17

Satisfactory

The protective transformer complies with required according to

IEC Publications 185. .




REPORT OF PERFORMANCE No.: 83-0110 Page: 4

Subiject -

of test: Protective current Total
transformer of pages:

Results of routine tests
current transformer
Production No.: 1200036

of protective instrument

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to clause 16

Tegts for accuracy acce. to Winding: 30 va class: 5P
clause 38 Satisfactory
Composite error ( €. ) and Winding : ¢_ £ 5%. n=§
accutacy limit ( n § acc. to satisFactory

clause 40.

Power-frequency test on primary
winding acc. to clause 17

28 kV - 50 Hz ~ 1 min
Satisfactory

Power-frequency tests between
sectiong of primary and secon-

3 kV - 50 Hz -~ 1 min

dary windings and on secondary Satisfactory
windings ace. to clause 18
-Interturn insulation test acc. ' 100% T ~ 50 Hz - 1 min

to clause 19 o Sitisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 18s5.




transformer

REPORT OF PERFORMANCE No.: 83-0110 Page: 5
Subiject -
of test: Protective current Total

of pages: 8

-

Results of routine tests of protective instrument

current transformer
Production No.: 1200037

Kind of test

Reached wvalues

Satisfactory

Verification of terminal

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error { ¢} and Winding : e&_ < B % n==5
accutacy limit ( n §J ace. to satisFactory

clauge 40

-

Power~frequency test on primary
winding acec. to clause 17

28 kv -~ 50 Hz ~ 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon-

3 kv - 50 Hz - 1 min

dary windings and on secondary ° Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ =~ 50 Hz = 1 min
to clauge 19 satisfactory
pPartial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with requlred according to
Publications 185.

IEC




transformer

REPORT OF PERFORMANCE No.: 83-0110 Pagea: 6
Subjeck
of test: Protective current Total

of pages: 8

Results of routine tests of protectiVe instrument

current transformer
Production Ro.: 1200038

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to c¢lause 16 :
Tests for accuracy acc. to Winding: 30 VA class: 5P

clause 38 Satisfactory
Composite error ( ¢ ) and Winding : £85% n=25
accutacy limit ( n § ace. to Satxs?actory

clause 40

Power—frequency test on primary
w1nd1ng ace. to clause 17

28 kV -~ BQ Hz ~ 1 min
Satisfactory

' Pawer-frequency tests between
sections of primary and secon-

3 kv -~ 850 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause’ 18

Interturn insulation test acc. 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < Sd_pc

clause 17 Satisfactory.

The protective transformer complies with required according to

IEC Publications 185.

AL
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REPORT OF PERFORMANCE No.: 83-0110 Page: 7

Subject .

of test: Protective current Total
transformer of pages: 8

Results of routine tests of protectlve instrument

current transformer
Production No.: 1200039

Kind of test

Reached values

Sétisfactory

Verification of terminal

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: SP
clause 38 Satisfactory
Composite error { € ) and Winding : e€_$ 5% n =35
accutacy limit ( n § ace. to satisFactory

c¢lause 40

Power~frequancy test on primary

winding ace. to clause 17

28 kV - 50 Hz -~ 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon~

3 kV - 50 Hz ~ 1 min

dary windings and on secondary Satigfactory
windings acc. to clause 18

Interturn insulation test acco, 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q0 < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 185.




REPORT OF PERFORMANCE No.: 83-0110 Page; 8

Subiect

of test: Protective current Total
transformer of pages: 8

Results of routine tests of protective instrument

current transformer
Production No.: 1200040

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error { ¢} and Winding : ¢ £ 5% n=5
accutacy limit ( n § acc. to SsatisPactory -

clause 40

Power-frequency test on primary
winding acc. to clause 17

28 kv -~ 50 Hz ~ 1 min

Batisfactory

Power-fregquency tests between
sections of primary and secon-

3 KV ~ 850 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ - 50 Hz ~ 1 min
to clause 19 Satisfactory
Partial discharge ace. to Q < 50 pc

clause 17 Satisfactory

The protective transformer complies with required accordlng to
IEC Publications 185.
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CIUCHK HA OTAEJHUTE U3IIATBAHUS HA U3MEPBATEJIEH
TPAHC®OPMATOP THUII CTS 12

Ne na recr: 82-0495 — YacTiyeH TecT;
Ne na reer; 80-12849 — Tect Ha THNa;

Ne ga recr: 83-0101 — Yactugen tecr;
Ne ma reer: 73-0073/06 - Yacruyen rect;
Ne na reer: 83-0109 — PyTauexn Tecr;

Ne na tecr: 83-0114 — Pyruuen tecr;

Ne Ba recr: 83-0110- Pytunen recr.




Inzenyrsko-vyrobni elektrotechnicky podnik, a.s,
619 00 Brno, Videnska 117a '

MEASURING TRANSFORMERS LABORATORY

TEST PROTOCOL No. 73 — 0055/05

CTS 25 Current Measuring Transformers

{laboratory stamp)
(signature)
Ing. Rada Vlastimil
Measuring transformers laboratory manager
IVEP a.s.
in Brno on 8 March 2005

Changes and amendments in this protocol can be done only in measuring transformers laboratory of IVEP a.s.

Approved metrology centre phone: + 420547136698 e-mail: ams@ivep.cz

IVEP as. fax: +420547136402 http:/fwww.ivep.cz
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® | Test protocol No. 73 — 0053/05 Page: |
W@ Test subject: CTS 25 Current Measuring
Transformers Number of pages: 5
Type: Test type:
CTS 25 Type test
Rated values: Tested according to:
Highest voltage for equipment 25 kV 1(}:38(;\1 6%1;43?? 44-1
Serial number 009908 CSN 35 1301
Rated transfer 51/ 5/5A IEC 185
Rated load 10 VA; 15 VA CSN 35 1360
Accuracy class 0.5 ; 1op
Serial number 012942 Test customer:
Rated transfer 150-300// 5/5A
Rated load 15 VA; 15 VA KPB INTRA s.r.0.
Accuracy class 05 ;5p Zdanska 477
Serial number 022265 685 01 Bucovice
Rated transfer 1600/ 5/5A
Rated load ISVA;15VA
Accuracy class 0.28;0.58
Rated frequency 50Hz
Isolation class E
Serial Number: Atmospheric conditions:
009908, 012942, 022265 Temperature: - °C
Pressure: hPa
Air humidity: %
Products manufacturer: Samples delivered on:
KPB INTRA s.r.0. 2002 - 2005
Zdanska 477
685 01 Bucovice
Test result:
CTS 25 current measuring fransformers, producer KPB INTRA s.r.o.,
comply
with the type test conditions pursuant to CSN EN 60044-1, IEC 60044-1, CSN 35 1301,
IEC 185, and CSN 35 1360,
(faboratory stamp)
Test date: Tested by: Chief:
Ing, Vlastimil Rada (signature) Ing. Vlastimil Rada (signature)
6/2002 - 2/2005 Ing. Maskova Hana (signature) .
oA 027 05

s‘\‘?y

ALl



Page: 2

® | Test protocol No. 73 — 0055/05
W Test subject: CTS 25 Current

Measuring Transformers Number of pages: 5

In the short clroutt festing station and the laboratory of measuring transformers of IVEP, a.8.,'2 fype test according to standards
CSN EN 60044-1, IEC 60044-1, and CSN 35 1301 was performed on three pisces of current measuring transformers of type
CT8S 28, for purpose of expansion of the Decision of iype approval No, 2416/96/1 with rated piimary current 5 A, accuracy
classes 0.25, 0.58, and the expanded current range of 200 %,

The type test was performed In this scope:

1. Terminal designation correctness check
The measuring transformets of cuirent type CTS 25 complied with CSN EN 80044-1 Arl. 8.1., IEC 60044-1 Art. 8.1, and CSN 36
1301 Arl. 16.

2, industrial frequency alternate voltage primary winding fest .

The fest was performed In the taboratary of measuring fransformers of IVEP, a.s. with fest voltage 50 kV / 50 Hz for a petiod of
1 minute at measuring transformer of current s. no. 009908 and 012842,

The test resulis of other protofypes from the type serles CTS 25 that were performed acoording to CSN 35 1360 and IEC 186
are stated In the test prolocol of IVEP, a.s. No, 82-0405.

The measuring transformer of current fype CTS 26 complied with CSN EN 60044-1 Arl. 8.2, IEG 60044-1 Art, 8.2, and CSN 36
1301 At 17, :

3. Test using atternate voltage of secondary winding

Tha test was performed In the measuring transformer laboratory of WEP, a.s. using alternate voltage of 3 kV/50 Hz for a perlod
of 1 minute between the shorled secondary terminals and the transformer parts grounded in operation.

The measuring transformers of current type CTS 25 complled with CSN EN 60044-1 Art. 8.3, IEC 60044-1 At 8.3, and CSN 35
1301 Art. 18,

4, Measuring of partial discharges

The measuring was performed at the measuring transformers of current 8. no. 009908 and 012942 in the measuring transformer
iaboratory of [VEP, a.5. according to the test procedure Method — B ~ stated In CSN EN 60044-1 Art. 8.2, These values of
parila discharges wore measured:

Serial No.Test vollage: Partial discharge MNote
amplifude value
009808 Un=12U,=30kV q=6pC Complies.
Us=12/¥BUs=173kV q=2pC Complies
012842 Ux=1.2U,=230kV q=45pC Complles
Up=12/V3U,=473kV q=05pC Complies

Further results of measuring of parital discharges at the prolotypes of type series CTS 26 are stated In the type protocol of IVEP
a.s. No, 80-12849 and No, 82-0495,

The measuring transformers of clrrent type CTS 25 compliad with CSN EN 60044-1 Art. 8.2, IEC 60044-1 Art. 8.2, and CSN 35
1301 Art. 17 for both types of grounding in HV grids.

5. Short clrcult test

The test was performed in the short circult tesfing stalion of IVEP 2.5, at the protolype of measuring fransformer of current fype
CTS 25 5. no. 008908 with rated primary current 5 A - sea the test protocot No. 88-0257.

The resulls of the short clrcult tests of othor prototypes from the type serles of CTS 26 performed In the short clrouit testing
statlons of IVEP a.5. and Bechovice are stated in the test protocol of IVEP a.s. No., 88-0086 and the test record from the short
circult festing station Bechovice No., $6-078.

The measuring transformers of current type CTS 25 complied with CSN £N 60044-1 Art, 7.1, IEC 60044-1 Art. 7.1, and CSN 35
1301 Art. 12, .

6, Heating test
The test was performed at the measuring transformers of current fype CTS 26 s. no. 012942 {ransfer 150-300//5/5 A) and s. no.
022265 (transfer 1 600//5/5 A} with the rated permanent thermal current ext. 200 %, The secondary windings of both measuring
transformers of current were loaded with raled burdens of 16 VA with power factor cos f = 1.

AL



Page: 3

$® | Test protocol No. 73 — 0055/05
WGP ‘Test subject: CTS 25 Current

Measuring Transformers Number of pages: 5

‘The healing of secondary windings was measured by the change of ohmic resistanca, Heating of primary lerminals P1 and B2
was meastired using thermocouples,

rhese healing values were measured:
Serial number Serial number 012942
022965
Primary winding P1 aIK P1 60K
P2 [i105.4 P2 59K
Secondary winding 181-183 58K 151-182 695K
281-283 57K 281-282 70.4K

Measuring transformers of current CTS 26 complied wiith CSN EN 80044-1 Art. 7.2, IEC 60044-1 A, 7.2, and CSN 36 1301 Art.
13 for Insufation class £,

7. Error Measuring
The measuring was performed using the differential method and equipment by Tettex for verification of current
measuring transformers type 2761, s.no. 136'127 - Callbration sheet no, 8017-KL-0061-04,
During measuring, the following was also used:
Current measuring transformer - comparator Teftex typs 4764, s.no. 135'233 - Calibration sheat no, 132-KL-1048-
03
Current load Tettex type 3671/KK, s, no. 135'897 - Calibration sheet no, 817-KL-653-3/00
The measured values of current and angle errors are stated In the following table No. 1.

Table of measured values No. 1
Serial Ervors Rated primary current % _ Load [VA]
number 1 5 20 100 120
& [%] +0.42 +0,37 +041 +0.41 +0.41 2.5
009908 - 5w AT 7650 57 7308 ByrT
151152 i[] : : ' - .
g 1%] -0.06 -0.06 +0.04 +0.16 +0.17 10
&[] +10.33 +7.70 4+ L.74 -3.20 -3.28
009908 & [%) 0,48 . 15
281282 5.1 2136
After short cireuit test '
& [%] +042 +0.37 +041 +041 + Q4] 2.5
009903 &1 +6.83 + 6.60 +5.17 +2.76 +2.52
IS1-182 5 20,06 0 +0.04 +0.17 +0.18 10
&[] +10.33 +6.67 +1.61 -3.35 -3.60
009908 g [%} -0,53 i5
281
M8 a7
Serjal Emors Rated primary current % Load [VA]
number T - 5 %0 100 200
& 1%) 0.25 +0.04 7020 1022 023 375
012942 I~ 972 3 T63 e
181"182 il E-} . 7 +9.6 * i 5 4.
g [%] -0.99 ~03.49 -0.33 -0;18
85: I +8 86 +4.03 4837 ~3.38

e i T LT,

2




Page: 4

& | Test protocol No. 73 — 0055/05
W@ Test subject: CTS 25 Current

Measuring Transformers Number of pages: 5
Serjal Errors Rated primary current % Load fVA]
number
. 1 5 20 100 200
012942 & [%]) +0.08 +0.15 +0.17 +0.18 +0.18 3.75
1S1-153 51 +975 +4.68 +2.92 +2.20 +2.01 -
& [%) -0.34 -0.01 +0.04 +0.,07 +0.08 15
5[] +8.53 + 271 +1.36 +0.58 +0.16 (
012942 € [%) -0.33 15 '
e T ' 377
012942 & [%]} +0.11 15
B2 o 7091
022265 & (%) +0.10 +0.14 +0.14 +0.I5 +0.14 3,75
81 +3.00 +2.00 +2.00 +1.80 +1.50
& [%) 0 +0.08 +0.11 +0.12 +0.11 15
5[ +3.50 +2.50 +2,00 +1.40 +2.00

From the aforementioned measuring and the measuring of accuracy performed at the prototypes of measuring transfoimers of current type CTS 25 - see
protocol of IVEF, a.s. No. $0-12848, these basic measuring paramelers resuil:

Prirary Iy range 6 - 3 200 A

Secondary i 1and B A

Number of measuring windings 1 - 3

Accuracy cfasses: 0.2,0.28,06,058,1,3

Number of securing windings 1- 2

Accuracy classes 5P, 10P -
Raled secondary loads depending on the slze of primary ampere threads and tha required acturacy classes are within the range of 2.5 - 60 VA, ( )

All combinations of rated secondary foads and acouracy classes must comply with the requirements of TPH 2272-99 when verifying the meastring
transformers of current of accuracy classes 0.2, 0.2S, 0.5, 0.55,

For other aceuracy classes and measuring and sectring wirdings, the provisions of corresponding standards apply.

The rated expanded primary current - 200 % of the rated primary clirent.

The maximal rated permanent thermal pamary currentis 3 200 A,

The current measuring transformers type CTS 25 complied with CSN EN 60044-1 At. 11, 12.3, IEC 60044-1 Add. 11, 12.3, and CSN 35 1309 Art. 26, 37.

Further tests that were performed at the profolypes of type CT$ 25 according to standards CSN 35 1360 and IEC 485 are In their performance identical to
slandards CSN EN 600441, IEC 600441, and CSN 35 1301,

8. Thread fnsulation test

The testwas performed at the prototypes of measuring transformers of cwrent type CTS 25 and their results are stated in the test protosoel of IVEP, a.s. No,
80-12849,

The maasurng transformers of currend type CTS 25 compled wilh CSN EN 60044-1 Art, 8.4, IEC 60044-1 Art. BA, and CSN 35 1301 At 19.

9. instrument security factor and ovesall error measuring

The resulls of the measuring at the prolotypes of measuring ransformers of current type CTS 25 are staled In the lest protocot of IVEP, a.5. No. 80-12849.
The measuring fransformers of current type CTS 26 complied with GSN EN 60044-1 Art. 11.6 and 12,5, IEC 60044-1 Al 11.6,12.5, and GSN 35 1301 Arl,
M and 40,
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10.-Atmospheric impulse primary winding test

The test was performed on measuring transformer of current type CTS 25 with 15 impulses of positive and

nagative polarity using test voltage +/- 125 kv,
The test results are stated in the protocol of IVEP, a.s. No. 82-0495.

Measuring fransformers of current type CTS 25 complied with CSN EN 60044-12 Art. 7.3.2, [EC 60044-1 Art,

7.3.2, and CSN 35 1301 Art. 14.
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REPORT OF PERFORMANCE No: 83 —0115 Page: 1
Subject '
of test: Measuring ocurrent Total of
trangformer - peges: 4
Type: Kind of test: routine
CTs 25 Tested according to:

08N 35 1360

Rates values:

Rated primary current

1500 - 3000 A
Rated gecondary current 54
Highest voltage for eguipment

25 kv
Accuracy class 0,5
Accuracy limit (n) n < 10
Rated output 30 va
Rated freguency 50 Hz
Test voltage 55/125 kv

Test ordered by:
KPB INTRA, s.r.o.
Pudikova 860

685 01 Budovice

Ro. of orderaer:
KPB INTRA 24 /97

Survey numbers of samples:

378/97 a3 380,97

Atmospheric conditions:
Temperature:

Pressure:

Alr moisture:

Products producer:
KPB INTRA, s,r.o
Fudikova B&0

685 01 Budovice

Samples delivered on:
April 1997

Report contains:
sheets of text: 4
tables:
oscillograns:
diagrams s
drawings:
photegraphs:

Distribution:
KPB INTRA 2x
IVEP X

Result of the test:

The meaépkigggﬁQurrent transformer compliss with tests required

according to  CSN 35 1360,

Y. *

date of the Pested by:
test:
17. 04.19497 Vlastimil Rada

Chief or oms 2

-

Jaronir Mufdra
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On the basis of the Contract No. 13/Tr, 01/1996, concerning ,
the performance of metrology measurement to be conducted by
.the CMI Prague, the type tests on instrument current
transformers of CTS 12 and CTS 25 type, manufactured by KPB
INTRA, sg.r.o. Budovice, were carried through at the IVEP
State Testing Metrology Centre, conformably to the {S8N 35
1360 standard, to the IEC Publication No. 185 and the
Appendix No. 2 to the IEC 185-1995-08.

The transformers were wmanufactured in conformity with the
drawing numbers T 12001, T 12002, T 25001 and the winding
procedures No. 4 120001 to 4 120003, 4 25000L, 4 250002, 4
250004. The tests were conducted at the IVEP State Metrology
Centre, the IVEP short-circuit test shop and the
B&chovice short-circuit testing station.

The following products were subject of the type testing:

: CTS 12.L transformer - sample No. 148/96 - prod. No. 1200001
20//5/1 A; 10 VA; accuracy clage 0.5 - n < §
15 VA; accuracy clags 10P - n = 5§

CTs 12.8 transformer - gample No. 149/96 - prod., No. 1200002
200-400//5/5 A; 15 VA; accuracy class 0.2 -~ n < §

15 VA; accuracy clags 5P - n = 10

CTS 12.8 transformer - sample No. 150/96 - prod. No. 1200003
3200//5/1 A; 60 VA; accuraca clags 0.2 - n < §
60 VA; accuracy clagg SP - n = 5

CTs 25 transformer - sample No. 151/96 - prod. No. 2500001
10//1/5 A; 10 VA; accuracy class 0.5 - n < §
15 VA; accuracy c¢lasg 10P - n = §
CTS 25 transformer - sample No., 152/96 - prod. No. 2500002
400-800//5/5 A; 15 VA; accuracy class 0.5 - n < 5

15 VA; accuracy class 5P - n = 20
CT8 25 transformexr - sample No. 153/96 - prod. No. 2500004
. 1000//5/5 A; 20 VA; accuracy class 0.5 - n < §

20 VA; accuracy class 5P - n = 10

Scope of the type test:

W o R

. Verification of proper marking of transformer terminals
. Measurement of transformer accuracy

- Measurement of the rated security factor (FS) and the
composite exror ‘ :

Impulge test . :

Power frequency withstand test

. Test of interturn insulation

. Partial discharge measurement

Temperature-rise test

. Short-circuit test .

. Checking of the transformer workmanship and equipment
completeness

SCOWVINU &
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1. verification of a correct marking of transformer
terminals

Polarity check of the primary and secondary winding was
performed during the accuracy measurement, by using the
polarity indication instrument. The transformers comply with
the CSN 35 1360 requirements, Article No. 120.

2. Measurement of transformer accuracgy

The transformer accuracy was verified by using the
compensation method, by means of the Hartmann Braun AG (
measuring bridge of Keller system, MEWK type, production "
number 6406857 of the instrument, verification sheet No.

LPM/451/93.

Additionally the following measuring instruments were
used:

Instrument current transformer - comparator; manufactured by
Tettex, 4767 type, prod. NWo. 135233, verification sheet
No. CM114/1/078/95

Instrument current transformer - manufactured by Tettex,
4724 type, prod. No. 113033, verification sheet No.
'CM 114/1/128/98

Current burden: manufactured by Hartman & Braun AG, NBKa
type, production No. 3154031, verification sheet No.
LPM/451/93

Current burden: manufactured by IVEP a.s. Brno. This burden (
. is an inherent part of the abover current burden No.
’ 3154031; verification sheet No. 250 - tx/04/92

The accuracy measurement was performed in conformity with
the CSN 35 1360 standard, Article No. 61 and 71, and with the
IEC 185 gtandard, Article No. 27 and 37. .

The wvalues of current exror and that of the phase
displacement, before and after the short-circuilt test, are
given in the following tables.

A0/
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Table No. .1 - Instrument current

No. of tested sample 148/96

transformer ratio 20//5/1 A;
i

transformer of CTS 12.L type,

10 VA; accuracy class 0.5
15 VA; accuracy class 10P

IN 5% 10% 20% 100% 120% PN va
1 [%] 1+0.34 +0.33 |+0.32 +0.32 |+0.32
2.5
winding b7l |+16.2 +14.5 {(+11.9 |+5.1 +5.1
i81-182
(%) |~0.49 |-0.20 }-0.31 |-0.01 | 0.00
10
1071 (+21.0 J+13.9 [+7.9 -3.0 -3.1
1l%] 1+0.35 +0.33 [+0.32 {+0.32 [+0.32
— : 2.5
aftexr tlr] |+16.0 {+14.1 |+11.8 |+5.0 |+4.5 :
short- .
cireuit I[%] -0.486 ~0.38 {-0.29 0.00 0.00
test 10
'} [+20.0 +132.0 [+7.0 ~3.5 -3.0 <
1 [%] +0,87
7.5
winding . 1l7] +6.5
2851-282
7 [%] +0.30
15
I['} +3.0
1 [%] +0.83
7.5
after 7] +6.9
short - 5
circuit 1 %] +0.25
test 15
' I[']

s
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Table No. 2 - Instrument current transformer of CTS 12.8 type,

No. of tested sample 149/96

transformer ratio 200-400//5/5 A; 10 VA; accuracy class 0.2
" 15 VA; accuracy clagg 5P
IN 5% 10% 20% 100% 120% PN VA
(%) [+0.23 +0.13 140,22 +0.11 [+0.11
' 3.75 (
winding 1 [+7.2 +6.5 +6.0 +4,2 +4.5
181-182
I[%} -0.18% -0.15 [-0.12 -0.04 [-0.05
200//5/5A : 15
I['] +10.8 +8.0 +5.0 +2.5 +3.5
I[%] +0,12 +0.12 |+0.12 +0.11 [+0.12 . .
- 3.75
after '] |+6.8 +5.9 +5.0 +4.1 +2.0
" ghort- '
circult %1 }-0.13 -0.12 |~0.09 -0.03 |-0.02
test 15
I['] +8,1 +6.2 +4.1 +1.5 +1.2
1 [%) -0.32
7.5
winding 7] +5.9
281-282
I[%] -0.46
15 (
I[’] +5.0
I[%] +0.12 4+0.12 {+0.12 +0.11 {+0.11
. 3.75
winding rlr] [+6.9 +6.,5 [+5.9 +4.0 +3.9
i81-182 S
7 (%1 |-0.16 |-0.16 |-0.13 -0.03 |-0.02
400//5/5K : : 13
. 70/} {+10.0 |+8.1 |+5.8 [+2.0 [+1.1
1 [%] -0.32
7.8
winding L] +5.9
281-282
1 [%] -0.47
400//5/54
(7]
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Table No. 3 - Instrument current transformer of CT8 12.8 type,
No. of tested sample 150/96
transformer ratio 3200//5/5 A; 60 VA; accuracy class 0.2
- : " 60 VA; accuracy class 5P

In 5% 10% 20% | 100% | 120% |Py VA
r[%] ]-0.02 |+0.02 |+0.03 |40.05 |+0.07
: , 15
winding 71 [+8.0 +5.8  (+4.0 +2.0  {+1.1
151-182
r[%} |-0.29 |-0.21 [-0.24 |-0.,05 [-0.02
. 60
{7} {+10.0 [+6.5 |+3.6 +2,0 0.0
rf%] }-0.03 ]-0.01 |+0.02 [+0.04 [+0.06
: 15
after (1 |+8.9 +6.8 [+4.0 _ [+2.1 {+1.9
short - .
circuit %] [-0.30 }-0.23 |-0.15 [|-0.05 |-0.D4
test ; 60
71 1+10.9 1+7.0 +3.9 +1.9 +0.9
1 [%] +0.24
30
winding 71 +0.5
281-282
I[%] +0-18
60
il ~0.5
[%) +0.22
- 30
after 7] +2.0
ghort-e
circuit | I[%] - +0.15
test _ 60
7] 0.0
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Table No. 4 - Instrument current transformer of CTS 25 type,
No. of tested sample 151/96 ' )
transformer ratio 10//1/5 A; 10 VA; accuracy class 0.5

‘ " 15 VA; accuracy class 10P

Iy 5% 10% 20% 100% 120% Py VA
t[%] [+0.51 |40.50 |+0.48 |+0.47 |+0.47 (
2.5
winding I['] +20.9 +17.0 |[+14.2 +7.2 +6.9
181-182
%1 [-0.67 {-~0.46 [-0.35 [+0.04 |+0.03
- 10
(7] |+35.5 [+24.0 [+17.0 [+1.9 +2.0
I{%] +0.52 +0.49 |+0.48 +0.47 |+0.,47
. + 2‘5
after I['] +16.5 +1%7.0 {+14.0 +7.5 +7.,0
shoxrt -
clrcuit I[%] ~0.59 -0,44 |-0.,33 +0.04 |+0,05
tegt 10
p['] [+30.9 |+23.0 |+15.9 [+0.5 |+1.1
I[%] ~-0,82
7.5
winding 7] _ +12.5
291-282 _
I{%] ~1.25
' 15 (
J:['] . +11.5
I[%J : ~(.81
' : 7.5
after 7] +11.9
short-
circuit 7 [%] : -1.24
tegt - 15
rh’] +11.0
L e—

AP
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Table No. 5 - Imnstrument current transformer of CTS 25 type, .
No. of tested sample 152/96
transformer ratio 400-800//5/5 A; 15 VA; accuracy c¢lass 0.5
» 15 VA; accuracy ‘clasgs 5P

e

Iy 5 10% 20% | 100% | 120% [Py VA

r[%] |-0.05 |-0.04 |-0.05 |-0.05 |-0.05

3.75
winding ['] (+5.8 +5.0 |+4.0 +2.1 +2.0
181-182

%1 |-0.21 [-0.19 |-0.17 |-0.12 [-0.12
1400//5/5A : 15
71 |+7.9 +5.9 +4.0 +1.1 +1.1

1 [%] ~0.09
H : 7.5
winding ] +2.0
281-282
N T [%} ~0,13 ’
400//5/5A - 15
0] +2.1
(%] [-0.03 -0.03 [-0.04 -0.04 |-0.05
: 3.75

winding [’ |+5.0 +4.5 +3.8 +1.9 +1.5
181-182

1l%]. 1-0.22 [-0.21 [-0.18 [-0.12 |-0.10
800//5/5A 15
1 |+8.5 +7.1  [+4.9 +0.8 0.0 :

1[%] |-~0.04 1-0.04 |-0.04 [-0.05 |-0.06

3.758
after gL'1 |+5.5 +5.0 +4.0 +2.1 +1.3
shoxrt -
circuit ¢I[%] [-0.20. |-0.29 |-0.27 -0.12 [-0.11
i test : 15
' I{'] +7.9 +6.1 +3.9 +1.1 +0.5
(%] ~-0.09
1 - - 7.5
winding 1 0’] +2.1
2581-282 -
800//5/5A 15
71 +2.1
(%) ' -0.09
! " 7.5
after 1] . ‘ +2.1
short-" s
circuit 1 [%] ) : -0.13
test - 15
I['] . +2.1

_Camouse _f7
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Table No. 6 - Instrument current transformer of CTS 25 type,
No. of tested sample 153/96

transformer ratio 1000//5/5 A; 20 VA; accuracy class 0.5

20 VA; accuracy class 5P

Iy 5% 10% 20% | 100% | 120% [Py VA
rl%] |+0.15 [+0.20 [+0.24 [+0.30 [+0.31
5
winding b1 [+9.2 +7.5 |+5.5 +2.1 +2.1 (.
181-182 . '
%] [-0.30 }-0.22 |-0.12 |+0.06 |+0.08
, : 20
71 [+12.2 {+9.2 |+46.0 0.0 |-0.3
[%] +0.43
I . 10
winding (7] +1.5
281-282 :
1 1%] +0.39
20
I{'] - +1.8

The instrument current transformers of CTS 12 and CTS 25

types, the sample numbers 148/96 to 153/96 comply with the

requirements of 8N 35 1360 and IEC 185 standards. The

measured current and phase displacement errors, measured

before and after the short-clrcuit test, correspond with .
; accuracy class indication on the transformer nameplate.

_/“‘\.
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3. Measuremerit of the rated security factor (FS) and the .
composite error : )

This measurement was performed in accordance with the
indirect method, as described by the C€SN 35 1360 standard,
Article No. 107b; 108e and by the IEC 185 Publication,
Articles No. 31 and 39%b.

The respective values of instrument security factor and the
compogite error are given in tables 7 or 8, respectively,

Table No., 7
Type Sample Secondary Burden|8ecurity factor to
number |winding ratio - - |@sN 35 1360| IEC 185
CTS 12.% | 148/96 | 20//5/1 A 10 VA 2.56 2.15
. 181-182
( CT8 12.8 | 14%/96 |200-~400//5/5 A| 15 vA 2,87 | 2.45
181-182
CTS 12.8 | 150/96 | 3200//5/1 A 60 VA 3.1 2.55
181-182 o
CTS 25 151/96 | 10//1/5 A 10 VA 2,21 1.96
181-182
. CTS 25 152/96 |400-800//5/5 A| 15 va 2.64 2.10
181-192
CT8 25 153/96 | 1000//5/5 A 20 VA 4.12 | 3.40
181-1.82
Table No.§
Type Sample Secondary ‘| Burden|Security Composite
number (winding ratio factor error
L CTS 12.1, | 148/96 | 20//5/1 A 15 VA 5 1.40%
281-282 ‘
CTS 12.8 | 149/96 |200~400//5/5 Al 15 vaA 10 0.94%
281-282
CTS 12.8 | 150/96 | 3200//5/1 A 60 VA 5 0.10%
281-282
CTSs 25 151/96 10//1/5 A 15 VA 5 0.88%
281-282
CT8 25 152/96 |400-800//5/5 Al 15 va 20 5.0%
281-282 .
CT8 25 153/96 | 1000//5/5 A 20 VA 10 0.01%
281-282




TEST REPORT No: 80-12849 Page No.: 11
Tested Supporting Type Instrument

®
ﬁ W@ subject: Current Transfomers Number of
' pages: 14

The instrument current transformers of CTS 12 and CTS 35
types, the sample numbers 148/96 to 153/96 comply with the
requirements of CSN 35 1360 and IEC 185 standards. The
instrument security factor values and the composite errors.
correspond with data shown on the transformer rating plate.

4, Impulse test

This test was performed in accordance with the SN 35 1260
gtandard, BArticle No. 110, and with IEC 185 Publication,
Clauge 14,

The tested samples No, 148/96 to 150/96, of the CT8 12 type
geries, passed the test by 15 positive and 15 negative

75 kV impulses, without a flashover. ,

The tested samples No. 151/96 to 153/96, of the CTS 25 type
series, passed the test by 15 positive and 15 negative ,
125 kV impulses, without a flashover. (

Detailed description and the test resuls are given in the
IVEP Brno test report No., 82 - 0495,

5. Power fregquency withstand test

a) Power frequency test between the primary and the
secondary winding.

This test was performed conformably to the &SN 35 1360
standard, Article No. 112, and the IEC 185 Publication,
Clauge 17, by using the testing AC -voltage of 35 kV/1 minute
(on testing sample numbers 148/96 to 150/6 of the CTS 12
series) and by using the testing AC voltage of 55 kv/1
minute {(on testing sample numbers 151/96 to 153/96 of the
CTS 25 series), with a satisfactory result. The description
and the test results are given in the IVEP Brno 82-0495 test
report. -

b} Power frequency test on secondary windings

This test was performed by means of the testing power
supply device, registration number 00770, by using a 3 kV AC
testing voltage applied during 1 minute between the
terminala of each secondary winding, and between each of the
secondary windings and earthed parts.

The tested samples of sample numbers 148/96 to . 153/96, of
the CTS 12 and CTS 25 type series, did prass the test with
satisfactory result. .

Tested  sgpecimens No. 148/9 to - 152/96 exposed to
a short-circuit test at the IVEP Brno and B&chovice testing
stations, were repedatedly subjected to the above power
frequency test, with test voltage levels reduced to 90 per
cent of the rated value. The tested specimens of the CTS 12
and CTS 25 did comply with the CSN 35 1360,
the IEC 185, Clause 12c requirements.
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6. Test of interturn insulation .

The specimens No. 148/96 to 145/96; 151/96 to 153/96, and
the 150/96 (with 181 - 182 secondary winding) were subjected
to the interturn insulation test with 120 % rated primary
current, and the 150/96 specimen {with 281 - 282 secondary
winding) to a test voltage of &.5 kVpgx: Suring a time
period of 1 minute. ’ _

The testing voltage on the open-end secondary winding was
measured by means of a peak voltmeter with SME 2 capacitive
divider. The CTS 12 and CTS 25 type, instrument current
transformers passed the SN 35 1360, Art. 144 requirements,
and that of the BAppendix No. 2 of IEC 185-1995-08
Publication, by using the "A" testing procedure.

The specimens No. 148/96 to 152/96 did comply with the 38N
35 1360, Art. 116h, and the IEC 185 Publication, Clause 12¢
requirements on a repeated interturn insulation test with
reduced test voltage level (because of a previous
short-circuit test carried out at the IVEP Brno and
B&chovice test stations).

7. Partial discharge measurement

This kind of weasurement was performed conformably to the
Appendix No. 2 of IEC-1995-08 Publication, for both natwork
earthing modes. The test regults are given in the IVEP Brno
test report No. 82-0495, '
The values of partial discharges, measured on the instrument
current transformers of CTS 12 and CTS 25 type, comply with
the prescribed values for the highest operated voltages of
Uy = 12 kV and U, = 25 kV, in both the impedance earthed and
the effectively-earthed neutral systems. .

After carrying through the short-circuit tests at the IVEP
Brno and B&chovice testing stations the following partial
discharge values were measured:

Specimen No. 148/96 ~ CTS 12.L - prod. No. 1200001
1.2 Uy, - Q= 2pC satigfactory result
1.2 U3 - Q = 0.6pC satisfactory result

]

Specimen No. 14%/96 - CT8 '12.
1.2 0, -~ Q = 1pC
1.2 UpM3 - Q = 0.6pC

- prod. No, 1200002
satisfactory result
satisfactory result

uno

Specimén No. 150/96 - CTS 12.
1.2Um-Q=40pC
1.2 U,/ 3 - Q = 0.8pC

- prod, No. 1200003
satisfactory result
satisfactory result

i o

Specimen No. 151/96 - CTS 25 - prod. No. 2500001
1.2 U, - Q ="2pC = satisfactory result
1.2 U,/3 - Q = 0.5pC satisfactory result

It

Specimen No. 152/96 - CTS 25 - prod. No. 2500002
1.2 Uy - Q = 1.5pC
1.2 U3 - Q = 0.5pC

1%
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8. Temperature rise test :
This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 152/96; CTS 25; 400-800//5/54, with the
test current of 120 % of rated value and the 15 VA rated
secondary burden.

The temperature rise was measured by using the method of
resistance increase - in the secondary  winding. The
temperature of primary windings was measured by the
"Thermophil" electronic temperature meter. At an average,
test-site  ambient temperature of 23% the following
temperature rise and winding temperatures were identified:

i Specimen No. 148/96 - CTS 12.L A (
temp. rise 181 - 182 - 5,9 K
281 - 282 - 6.5 K
Primary winding temperature = 28°¢

Specimen No. 152/96 - CTS 25
temp. rise 181 - 182 -23.6 K
281 -~ 282 -24.6 K
Primary winding temperature = 55°¢

The values of temperature rise and the temperature values
comply with the &N 35 1360, Art. 39, and IEC 185, Clause 9
and 13 requiremente for the "E" insulation Class.

9. Short-circuit test

This test was performed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A; ‘151/96 to 10//1/5 A, and carried
out at the IVEP Brno short-circuit testing station (see the
test report No. 88-0086). . :
Additionally, the specimens No., 150/96 to 3200//5/1A; 152/96

to 400-800//5/5 A were subject to a short-circuit test at i
the Bé&chovice testing station (see the test report No.
96-079) . ’

Based on the repeated accuracy measurement, the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the wvisual inspection of the
transformer body after passing the short-circuit test, the
test results to &SN 35 1360, Art. 116 and IEC 185, Clause 12
requirements may be considered to be satisfactory. :
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8. Temperature rige test .
This test was performed on specimens No. 148/96; CTS 12.L;
20//5/1 A and No. 182/96; (T8 25; 400-800//5/5A, with the
test current of 120 % of rated value and the 15 VA rated
secondary burden.

The temperature rise wag wmeasured by using the method of
registance increase in the | secondary winding. The
temperature of primary windings was measured by the
"Thermophil" electronic temperature metgr. At an average,
test~gite ambient temperature of 23%C the following
temperature rise and winding temperatures were identified:

! Specimen No. 148/96 - CTS 12.L
temp. rise 181 - 182 - 5,9 K
‘281 - 282 - 6.5 X
Primary winding temperature = 28°C

Specimen No. 152/96 - CTS 25
temp. rise 181 - 182 -23.6 K
_ 281 - 282 -24.6 K
Primary winding temperature = 55°C

The values of temperature rise and the temperature wvalues
comply with the B8N 35 1360, Art. 39, .and IEC 185, Clause 9
and 13 requirements for the "E" insulation Class.

9. Short-circuit teat

This test was performed on specimens No. 148/96 to 22//5/1 A;
149/95 to 200-400//5/5 A; -151/96 to 10//1/5 A, and carried
cut at the IVEP Brno short-circuit testing station (see the
test report No. 88-0086) . :
Additionally, the specimens No. 150/96 to 3200//5/1a; 152/9%6

S to 400-800//5/5 A were subject to a short-circuit test at
\ the Béchovice testing station (see the test repoxrt No.
96-079) .

Based on the repeated accuracy measurement, the repeated
insulation tests of primary and secondary windings, the
partial discharge test and the visual inspection of the
transformexr body after passing the short-circuit test, the
test results to €SN 35 1360, Art. 116 and IEC 185, Clause 12
requirements way be considered to be satisfactory.’
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Infenyrsko - vyrobni elektrotechnicky podnik, as.
619-00 Brno, Videnska 117

TEST PROTOCOL No.: 83 ~ 0101 (

CTS 12.8, CTS 25 supporting current measuring transformers

(signature)
Ing. Jaromir Mudra, CSec.

Brao, 24 July 1996

Waming: Content of this protocol can not be published without permission of the test customer,
Only entire protocel can be published and that with written permission of the test laboratory.
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TEST PROTOCOL No. 83 - 0101
Test subject: Supporting current measuring
transformers

Sheet: 2

Number of sheets; 6

Type:
CTS 12.6
CTS 25

Test type: partial

Tested according to:

CSN 35 1360
IEC Publ. 185/1987
Appendijx 2 IEC 185-1995-08

Rated values:

Primary rated current 800 and 3200 A
Secondary rated current 5A a 1A
Highest system voltage 12; 25 kV
Accuracy class 0.2; 0.5; 5P

Test customer:

Czech Metrology Institute
Okruzni 31

638 00 Brno

Order number:
Contract No. 13/Tr, 0171996

Sample registration numbers:

Overcurrent number <5 150/96, 152/96
Testing voltage 35/15kV Atmospheric conditions:
55/125kVY
Rated frequency 50 Hz Temperature: -
Isolation class E Pressure: -
Humidity: “
Product manufacturer: Protocol contains: Table of
KPB INRA, s.r.0. distribution:
Fucikova 860 Text sheets: 5
685 01 Bucovice Tables: Customer 2x
Oscillograms: IVEP
Samples deI.ivered in: May 1996 g;z%:zgz ?{;}EILVET :12);
Photographs: Testing st.  1x

Test results:

CTS 12.8 and CTS 25 supporting current measuring transformers

comply

with repeated tests according to CSN 35 1360, IEC Publ. 185/1987 and appendix 2 IEC 185-
1995-08.

Tested by: Testing station chief:

Test date: (signature) Ing. J. Mudra, CSc.

Ing. Vlastimil Rada (signature)

2 July 1996
(stamp)
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Sheet; 3

- TEST PROTOCOL No, 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets: 6

After dynamical and rated heat current test at Bechovice short-circuit testing station on 2
supporting current measuring transformers type CTS 12.S — transfer 3,200//5/1 A, serial
number 1200003 and CTS 25 — transfer 400-800//5/5 A (connected at 800A), serial number
2500002, producer KPB INTRA, s.r.0. Bucovice, performed on 27 June 1996, were according
to CSN 35 1360 article 116h and IEC Publ. 185/1987 article 12 performed these repeated

- tests;

I Accuracy test

2 AC voltage isolation tests

3 Thread jsolation test

4 Partial discharge measuring

] Accuracy test

Test was performed by Hartmann Braun AG bridge by compensation method, Keller system,
type MEWK, serial number 6406857, test sheet No. LMP/451/93,

Further were used these other instruments:

Current measuring transformer ~ comparator, producer Tettex company, type 4764,
serial No, 135233, test sheet No, CM 114/1/078/95

Current measuring transformer — proeducer Tettex company, type 4724, serial No. 113033, test
sheet No. CM 114/1/128/95

Current load: producer Hartmann & Braun AG, type NBKa, serial No. 3154031, test sheet
No. LMP/451/93 -

Current load: producer IVEP a.s.-Brno, part of current load serial No, 3154031, test sheet No.
250 -1r/04/92

Accuracy measuring was performed according to CSN 351360, article 61, 71 and IEC 185
article 27, 37.
Measured faulf values of current and angles before and after short-circuit test are stated in
table 1 and 2.

CTS 12.8 and CST 25 current measuting transformers comply with accuracy test according to
CSN 35 1360 and IEC Publ. 185/1987 also after short-circuit test and fault measured values
of current and angles did not exceed allowed values for corresponding accuracy classes 0.2;
0.5and 5 P.
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TEST PROTOCOL No. 83 — 0101

Test subject: Supporting current measuring

transformers

Sheet: 4

Number of sheets; 6

Table No. 1 - CTS 12;S current measuring transformer, serial No, 1200003
Transfer 3,200//5/1 A, 60 VA — accuracy class 0.2
Transfer 3,200//5/1 A, 60 VA - accuracy classSP

I 5% 10% 20% 100% 120% | Pny[VA]
&%) -0.02 +0.01 +0.03 +0.05 +0.97 15
Winding By +8.0 +5.8 +4.0 +2.0 +1.1
1S1-182 Z1ym) -0.29 -0.21 -0.14 -0.05 =0.02 60
S +10.0 +6.5 +3.6 +2.0 0.0
After Epn) -0.03 -0.01 +0,02 +0.04 +(.06 15
short- By +8.9 +6.8 +4.0 +2.1 +1.9
circuit &%) ~0.30 -0.23 -0.15 -0.05 -0.04 60
test iy +10.9 +7.0 +3.9 +1.9 +0.9
Winding S +0.24 30
281-282 Byyoy +0.5
Eqjs +0. 18
81y 0.5 %
After Eppsif +0.22 30
ShOI‘t— 6] 1 +2 ' 0
circuit 811 +0.15 60
test 8y 0.0

Al



Sheet: 5

TEST PROTOCOL No, 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets: 6

Table No. 2 — CTS 25 current measuring transformer, serial No. 2500002
Transfer 400-800//5/5 A, 15 VA - accuracy class 0.5
Transfer 400-800//5/5 A, 15 VA — accuracy class 5P

In 5% 10% 20% 100% 120% | Pn[VA]
o1 &%) -0.03 -0.03 -0.04 -0.04 -0.05
e | w50 | tas | w38 | Ho | sis] 37
800//5/5A 8115q -0.22 -0.21 -0.18 -0.12 -0.10 15
81 +8.5 +7.1 +4.9 +0.8 0.0
After Sy -0.04 -0.04 -0.04 -0.05 -0.06 3.75
short- -1 +5.5 +3.0 +4.0 +2.1 +1.3 ]
circuit &11s0 -0.20 -0.19 -0.17 -0.12 -0.11 15
test 81y +7.9 +6.1 +3.9 +1.1 +0.5 .
Winding 1% -0.09 75
281-282 Supl , 2.1 )
800//5/5A 115 -0.10 15
8”-] +2.I
After Ei +0.09 75
short- 8y +2.1 '
circuit Eapa -0.13 15
test YR +2.1

2 AC voltage isolation tests
a) Test of isolation between primary and secondary winding,

Test was performed according to CSN 35 1360 and LIEC Publ. 185 by 31.5 kV AC test
voltage for 1 minute (90% of test voltage) at CTS 12.S current measuring transformer and
by 49.5 kV AC voltage for 1 minute (90% of test voltage) at CTS 25 current measuring
transformer with satisfactory result,
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Sheet: 6

TEST PROTOCOL No. 83 - 0101
Test subject: Supporting current measuring

transformers Number of sheets: 6

b) Secondary winding isolation test by AC voltage

Test was performed by testing source registration No. 00770 of 2.7 kV AC voltage for 1
minute (90% of test voltage) within secondary winding and between secondary windings
and earthed parts. CTS 12.5 and CTS 25 current measuring transformers comply with
CSN 35 1360 article 116 and IEC Publ. 185 article 12¢.

3 Thread isolation test

At CTS 12.8 and CTS 25 measuring transformers was performed this test at 120% of rated
current or more precisely 0.9 x 4.5 kViax voltage (winding 251-252 of transformer 12.S)
according to appendix 2 IEC 185-1995-08 by test method A.

Test voltage at open secondary winding was measured by peak voltmeter with SME 2
capacitor divider. CTS 12.8 and CTS 25 current measuring transformers comply with
requirements of CSN 35 1360 article 116h and IEC Publ. 185 article 12¢.

4 Partial discharge measuring

Measuring was performed according to'appendix 2 IEC 185-1995-08 for both types of
system earthing,

After short-circuit tests at short-circuit tést stations IVEP a.s. Brno and Bechovice were
measured these values of partial discharges:

CTS 12.8 - serial No. 1200003

12U -Q=40pC satisfactory
12Un3~Q=0.5pC satisfactory

CTS 25 — seridl No. 2500002
1.2Un-Q=15pC satisfactory
12UN3-Q=05pC  satisfactory

CTS 12.5 and CTS 25 current measuring transformers comply with requirements of CSN 35
1360 article 116h and IEC Publ. 185 article 12¢.




‘Inzenyrsko-vyrobni elektrotechnicky podnik, a.s.
619 00 Brno, Videnska 117a

MEASURING TRANSFORMERS LABORATORY

TEST PROTOCOL No. 73-0073/06

(
CTS 12 Current measuring transformer
(laboratory stamp)
(signature)
Ing. Rada Vlastimil
Measuring transformers laboratory manager
IVEP as.
Brno, 14 April 2006 {

Changes and amendments in this protocol can be done only in measuring transformers laboratory of IVEP a.s.

Approved metrology centre phone; + 420547136698 e-mail: ams@ivep.cz
IVEP a.s. T Afax + 420547136402 y/iwwwLivep.cz,




\ £&® | Test protocol No. 73 - 0073/06 Sheet: 1
WG p Test subject: CTS 12 Current measuring

transformer Number of sheets: 2
Test type:
Type: CTS 12 Partial type test
Tested according to:
Nominal values: CSN EN 60044-1
IEC 60044-1
Highest voltage for appliance: 12 kV Test customer:
Serial number; 1200003
Nominal transfer: 3200//5/1 A KPB INTRA s.r.0.
Nominal load: 60 VA 60 VA Zdanska 477
Accuracy class 0.2 SPS 685 01 Bucovice
Nominal frequency: S0 Hz Order Namber:
Isolation class: E .
KPB 003000195
Serial Number; Atmospheric conditions:
Temperature; °C
1200003 Pressure: hPa
Humidity: %
Products manufacturer; Samples delivered on:
KPB INTRA s.r.0. . 3 April 2006
Zdanska 477
685 01 Bucovice

Pagiat

Test result:
CTS 12 current measuring transformers with nominal transfer 3200 /5/1 A
of producer KPB INTRA s.r.0.
comply
with temperature-rise fest conditions

in accordance with CSN EN 60044-1 and IEC 60044-1 for isolation class E.

{laboratory stamp)

Test date: Tested by: Chief:
: Ing, Vlastimil Rada (signoture) Ing. Vlastimil Rada (signarre)
10— 11 April 2006
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Sheef: 2

& | Test protocol No. 73 - 0073/06
We Test subject: CTS 12 Current measuring

fransformer Number of sheets: 2

At CTS 12 current measuring transformer was in IVEP a.s. measuring transformers laboratory
performed temperature-rise test at stable nominal thermal current corresponding to primary
nominal cutrent and for information also at 0,8 multiple of primary nominal current, Tests

' were performed according to CSN EN 60044-1 and TEC 60044-1 standards and these results

were achieved,

1. Temperature-rise test at primary nominal current

Temperature-rise test at primary nominal current of 3200 A. Secondary windings 151-182
and 231-282 were loaded by nominal loads of 60 VA with power factor cosf = 1.
Temperature rise of secondary windings was measured by winding resistance change. P1 and
P2 primary terminals temperature was measured by Hexagon contact thermometer.

These values of temperature rise and temperatures were measured:

i indi Pl 82°C
Primary winding -
-2 8¢ Tox=18°C
Secondary windin 151-182 624K ok
i g 251282 GA5K
Transformer surface temperature . 58 °C

2. Temperature-rise test at 0.8 multiple of primary nominal current

For information other temperature-rise test was performed at 0.8 multiple of primary nominal
current of 2,560 A, Test was performed on the same current measuring transformer at same
conditions and way of temperature-rise measurement.

These values of temperature rise and temperatures were measured;

. . . P1 71°C
Primary winding
P2 74 °C Tox = 17°C
Secondary windin 1S1-182 490K ok
& 2S1-282 498K
Transformer surface temperature 50°C

CTS12 current measuring transformer with nominal transfer of 3200 // 5/ 1 A, accuracy class
0.2 and 5P, complied with temperature-rise test by thermal current of 3200 A for E isolation
class in accordance with CSN EN 60044-1 and IEC 60044-1 standards.
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REPORT OF PERFORMANCE ~No: 83 -~0109 Page: 2
Subject .
of test: Protective current Total of
transformer pages: .10
Type: - Kind of test: routine
crs 12.8 + Tested according to:

.IEC Publications 185

Rates wvalues:

Rated primary current
Rated secondary current
Highest voltage for equipment

400 A
5 A

12 kv
Accuracy class 5P
Accuracy limit (n) 10
Rated output 30 VA
Rated frequency 50 Hz
Rated dynamic current 125 ka

Rated short-time thermal current
50 kA

Test voltage 28 kv

Test ordered by:
KPE INTRA, S.Y.0.
Fucikova 860

685 01 Budovice

No. of orderer:
EPE INTRA 55/96

Survey numbers of samples:

362-369/96

Atmospheric conditions:
Temperature: 20 °C
Pressure:

Air moisture:

Products producer:
KPB INTRA, s.r.o
Fuéikova 860

685 01 Budovice

Samples delivered on:
the 18. November, 1996

Report contains:
sheets of text: 9
tables:
oscillograms:
diagrams:
drawings:
photographs:

KPB INTRA
IVEP

Distribution:

2%
3x

Result of the test:

The protective current transformer complies with tests required

according te IEC Publications 185.

date of the
test:;
19.~26.11.19956

Tested by?

~

Vlastimil Rada

Chief of test rooms:

Jaromir Mudra'
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transformer

REPORT OF PERFORMANCE No.: 83-0109 Page: 3
Subject '
of test: Protective current Total

of pages:10

Results of routine tests of protective instrument

current transformer
Production No,: 1200027

Rind of test

Reached values

Verification of terminal Satisfactory

markings ace. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error ( ¢ ) and Winding : e _ <85 3% n =10

accutacy limit ( n ¥ acc. to
clause 40

satisfactory

Power-frequency test on primary
winding a¢ec. to clause 17

28 kV - 50 Hz -~ 1 min
Satisfactory

Power~-freguency tests between
sections of primary and secon-

3 kV - 50 Hz - 1 nmin

dary windings and on secondary Satisfactory
windings acc., to clause 18
Interturn insulation test acc. 100% I_ - 50 Hz -~ 1 min

to clause 19 SAtisfactory
Partial discharge acec. to Q < 50 pC
clause 17 Satisfactory

The protecéive transformer complies with required according to
IEC Publications 185.




transformer

REPORT OF PERFORMANCE No.: B3-0109 Page: 4
Subject
of test: Protective current Total

of pages:10

Results of routine tests of protective instrument

current transformer
Production No.: 1200028

Eind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA  class: 5P
clause 38 " ‘Satisfactory
Composite error ( € ) and Winding : e_ <5 % n =10

accutacy limit ( n § ace. to
clause 40

satisfactory

Power-frequency test on primary
winding acc. to clause 17

28 KV - 50 Hz - 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon-

3 kKV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185. . ’




REPORT OF DERFORMANCE No.: 830109

Paga: &
Subjeat
of test: Protective current Total
transformer of pages:10

Results of routine tests of protective instrument

current transformer
Production No.: 1200029

Rind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc, to Winding: 30 VA c¢lass: 5P
clause 38 Satisfactory
Composite error ( ¢ )} and Winding : e <5% n =10
accutacy limit ( n § acc. to satisFfactory

clause 40

Power-freguency test on primary
winding acc. to clause 17

28 kV - 50 Hz - 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon-

3 KV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ - 50 Hz ~ 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 185.
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. transformer

REPORT OF PERFORMANCE No.: 83-0109 Page: S
Subject
of test: Protective current Total

of pages:10

Results of routine tests of protective instrument

current transformer
Production No.: 1200030

Kind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16 '

Tasts for accuracy acc. to Winding: 30 VA class: 5P
¢lause 38 Satisfactory

Composite error ( ¢ )
accutacy limit ( n
clause 40

and
ace. to

Winding : ¢

£85% n=10
satisfactory

Power-freguency test on primary
winding acc. to clause 17

28 kV - 50 Hz - 1 min
Satisfactory

Power-fregquency tests between
sections of primary and seconw-

3 KV ~ 50 Hz ~ 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 160% I_ - 50 Hz - 1 min
to clause 19 satisfactory
Partial discharge -acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according. to

I®XC Publications 185,




transformer

REPORT OF PERFORMANCE No.: 83~0109 Page: .7
Subject
of test: Protective current Total

of pages:10

Results of routine tests of profective instrument

current transformer
Production No.: 1200031

Kind of test

Reached -values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory
Composite error { ¢_ ) and Winding : ¢ <5 % n =10
accutacy limit ( n § ace. to satisFfactory

clause 40

Power-frequency test on primary
winding ace. to clause 17

28 kV - 50 Hz - 1 min
Satisfactory

Power-frequency tests betwean
gsections of primary and secon-

3 kv - B0 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ - S0 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according. to

IEC Publications 185,
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REPORT OF PERFORMANCE No.: 83~0109 Page: 8

Subject

of test: Protective current Total
transformer of pages:l0

Results of routine tests of protective instrument

current transformer
Production No.: 1200032

RKind of test

Reached wvalues

Satisfactory

Verification of terminal

markings acc, to clause 16

Tests for accuracy acc. to Winding: 30 vAa class: 5P
clause 38 Satisfactory
Composite error ( ¢ ) and Wwinding : e < 5% n= 10
accutacy 1limit ( n § ace. to satisfactory

clause 40

Power-frequency test on primary
winding acc. to clause 17

28 kV - 50 Hz - 1 min
Satisfactory

Power~-frequency tests between
sections of primary and secon-

3 kV -~ 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18
Interturn insulation test acc. 100% I_ -~ 50 Hz - 1 min

to clause 19 satisfactory
Partial- discharge acc. to Q < 50 pC
clause 17 : Satisfactory

The protective transformer complies with required according to

IEC Publications 185.
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REPORT OF PERFORMANCE No.: 83-0109 Page: 9

Subject

of test: Protective current Total
transformer of pages:10

Results of routiﬁe tests of protective instrument

current transformer
Production Ne.: 1200033

Kind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory

Composite erroxr ( ¢ ) and
accutacy ilimit ('n § acc. to
clause 40

Winding : e¢_ < 5 % n =19

satisfactory

Power~freqﬁency-test on primary
winding ace, to clause 17

28 KV - 50 Hz - 1 min
Satisfactory

Power-freguency tests between
sections of primary and secon-

3 kV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to ¢lause 18

Interturn insulation test acc. 100% I_ -~ 50 Hz =~ 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185. '

- by




REPORT OF PERFORMANCE No.: 83-0109 Page: 0
Subject
of test: Protective current Total

. transformer of pages:l10

Results of routine tests of protective instrument

current transformer
Production No.: 1200034

Kind of test

Reached values

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 8P
clause 38 Satisfactory

and
acc. to

Composite error ( ¢ _ )
accutacy limit ( n
clause 40

Winding : €

<5 % n =10
Satisfactory

Power-frequency test on primary
winding acc. to clause 17

28 XV ~ 50 Hz -~ 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon~
dary windings and on secondary
windings acc. to clause 18

3 KV -~ 50 Hz - 1 min
Satisfactory

Interturn insulation test acc.

100% I_ - 50 Hz - 1 mih

to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 185.
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REPORT OF PERFORMANCE No: 83 -0114 Page: L
Subject :
of test: Measuring current Total of'
transformer pages: 7
Type: Kind of test: routine
CTS 12.8 Tested according to:

IEC Publications 185

Rates values:

Rated primary current
Rated secondary current
Highest voltage for eguipment

12 kv

400 A
5 A

Accuracy class
Accuracy limit (n) 10

Rated output 30 VA
Rated freguency 50 Hz
Rated dynamic current 125 ka

Rated short~time thermal current
50 ka

Test voltage 28 kV

Test ordered by:
KPB INTRA, s.r.o.
Fudlikova 860

685 01 BudSovice

No., of orderer:
KPB INTRA 11/97

Survey numbers of samples:

289-294/97

Atmospheric conditions:
Temperature: 20 °C
Pressure:

‘Air moisture:

Products producer:
KPB INTRA, 8.r.0
Facikova 860

685 01 Buovice

Samples delivered on:
the 21. February, 1997

Distribution:
KPB INTRA 2%
IVEP ix

Report contains:
sheets of text: 7
tables:
oscillograms:
diagrams:
drawings:
photographs:

Result of the test:

The measuring current transformer complies with tests required

according to IEC Publications 185,

date of the
test:
21.-22.2.1997

Tested by:

Vlastinmil R

Chief of test roo

s




Subject

REPORT OF PERFORMANCE No.: 83-0114 Page: 2

of test: Measuring current Total
transformer of pages:7

Results of routine tests of measuring instrument

current transformer
Production No.: 1200080

Kind of test

Reached values

Verification of terminal
markings acc. to clause 16

Satisfactory

Tests for accuracy acc. to
clause 27

Winding: 30 VA class: 0,5
Satisfactory

Composite error ( ¢_ ) and
accutacy limit (.n } ace. to
clause 40

Winding

Power-frequency test on primary
winding acc. to clause 17

28 kV - 50 Hz - 1 nin
Satisfactory

Power—-frequency tests between
sections of primary and secon-
dary windings and on secondary
windings acc. to c¢lause 18

3 kv - 50 Hz - 1 min
Satisfactory

Interturn insulation test acc.

1003 I - 50 Hz - 1 min

to clause 19 Satisfacdtory
Partial discharge acc. to 0 < 50 pC
clause 17 Satisfactory

The measuring transformer complies with required according to

IEC Publications 185.




REPORT OF PERFORMANCE No.: 83-0114 Page: 3

Subiject .

of test: Measuring current Total
transformer of pages:7

- Results of routine tests of measuring instrument
current transformer
Production No.: 1200081

Xind of test Reached values

Verification of terminal Satisfactory -
3 markings acc. to clause 16 (
Tests for accuracy acc. to Winding: 30 vA class: 0,5
clause 27 Satisfactory
Composite error ( ¢ ) and ﬁindiné :
' accutacy limit ( n § ace. to
clause 40 -
Power-frequency test on primary 28 KV -~ 50 Hz ~ 1 min
winding ace. to clause 17 Ssatisfactory

Power-frequency tests between

sections of primary and secon- | . 3 kVv - 50 Hz - 1 min
dary windings and on secondary Satisfactory
3. windings acc. to clause 18 (
Interturn insulation test acc. 100% I - 50 Hz -~ 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The measuring transformer complies with required according to
IEC Publications 185.
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REPORT OF PERFORMANCE No.: 83-0114 Page: 4

Subject ,

of test: Measuring current Total
transformer of pages:7

Results of routine tests of measuring instrument
current transformer
Production No.: 1200082

Kind of test Reached values

Verification of terminal Satisfactory
markings acc. to clause 16

Tests for accuracy ace. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
Composite error ( ¢ ) and Winding

accutacy limit ( n ¥ ace. to

clause 40 '

Power-frequency test on primary| ~ 28 kv - 50 Hz - 1 min
winding acec. to clause 17 Satisfactory

Power-frequency tests hetween
sections of primary and secon- 3 KV - 50°Hz - 1 min
dary windings and on secondary Satisfactory

windings acc. to clause 18

Interturn insulation test acc. 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acec. to Q < B0 pC

¢lause 17 Satisfactory

The measuring transformer complies with required according'to
IEC Publications 185.
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REPORT OF PERFORMANCE No.:

transformeyx

83-0114 Page: 5
Subject R
of test: Measuring current Total

of pages:7

Results of routine tests of measuring

current transformer
Production No.: 1200083

instrument

Kind of test

Reached values

Verification of terminal Satisfactofy

markings acc. to clause 16

Tests for agcuracy acc. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
Composite error ( ¢_ ) and Winding :

accutacy limit ( n § acec. to
clause 40

Power-frequency test on primary
winding ace. to clause 17

28 kV « 50 Hz - 1 min
Satisfactory

Power—frequency tests hetween
sections of primary and secon-

3 kV -~ 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18
100% I - 50 Hz ~ 1 min

Interturn insulation test acc.

to c¢lause 19 satisfactory
Partial discharge acc. to Q < 50 pC
clanse 17 Satisfactory

The measuring transformer complies with required according to
IEC Publications 185,




REPORT OF PERFORMANCE Ne¢.: 83-0114 Page: 6

Subiject -

of test: Measuring courrent Total
transformer of pages:7

Results of routine tests of measuring instrument

current transformer
Production No.: 1200084

Kind of test

Reached wvalues

Verification of terminal Satisfactory

markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
Composite error ( ¢ ) and Winding :

accutacy limit ( n'¥ ace. to
clause 40 :

Power-frequency test on primary
winding acc. to clause 17

28 KV - 50 Hz - 1 min
Satisfactory

Power-frequency tests hetween
sections of primary and secon-

3 kV - 80 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% £ =~ 50 Hz = 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The measuring transformer complies with required according to

IEC Publications 185.
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REPORT OF PERFORMANCE No.: 83-0114 Page: 7
Subject
of test: Measuring current Total

. transformer of pages:7

Results of routine tests of measuring instrument

current transformer
Production No.:

1200088

Kind of test

Reached values

Verification of terminal

. Satisfactory
markings acc, to clause 16
Tests for accuracy acc. to Winding: 30 VA class: 0,5
clause 27 Satisfactory
chposife exrror ( ¢_ ) and Winding
accutacy limit ( n J acc. to

claunge 40

Pover—-frequency test on primary
winding acc. to clause 17

28 KV - 50 Hz - 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon-

3 kV - 50 Hz - 1 mnin

dary windings and on secondary Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ ~ 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge ace. to Q < 50 pC

clause 17 ' Satisfactory

The measuring transformer complies with required according: to .
IEC Publications 185. :
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REPORT OF PERFORMANCE No: 83 -0110 Page: 2
Subject
of test: Protective current Total of
transformer pages: 8°
Type: Kind of test: routine
CTS 12.8 - Tested according to:

IEC Publications 185

Rates wvalues:

400 A
5 A

Rated primary current
Rated secondary current
Highest voltage for eguipment

12 kv
Accuracy class 5P
Accuracy limit (n) 5.
Rated output 30 va
Rated frequency _ 50 Hz
Rated dymamic current 125 kA

Rated short-time thermal current
50 ka

Test voltage 28 kV

Test ordered by:
KPB INTRA, s.r.o.
FuGikova 860

685 01 Budovice

No. of orderer:
KXPB INTRA 55/96

Survey numbers of samples:

370-375/96

Atmospheric conditions:
Temperature: 20 °C
Pressure:

Air moisture:

Products producer:
KPB INTRA, s.r.0
Fuéikova 860

685 01 Budovice

Samples delivered on:
the 18. November, 1996

Distribution:
KPB INTRA 2%
IVEP 3x

Report contains:
sheets of text: 7
tables:
oscillograms:
diagrams:
drawings:
photographs:

Raesult of the test:

‘The protective current transformer complies with

tests required

according te IEC Publications 185.

date of the Tested by: s Chief of test rooms:
;est: - oafe o
19.-21,11.1996 Vlastimil Rada Jaromix ra
‘ % SDRY,
§_ o
B2 ek e |30
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Protective current
transformer

REPORT OF PERFORMANCE No.: 83~0110 Page: 3
Subject
of test: Total

of pages: 8

Results of routine tests of protective instrument

current transformer
Production No.: 1200035

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to clause 16

‘Tests for accuracy acc. to Winding: 30 VA class: 5P
clause 38 Satisfactory.

Composite error ( e )
accutacy limit ( n
clause 40

and
acc. to

Winding : e 5% n=5

satisfactory

Power-frequency test on primary
winding acc. to clause 17

28 KV - 50 Hz - 1 nin
Satisfactory

Power-frequency tests between
sections of primary and secon-

3 kV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings ace. to clause 18

Interturn insulation test acc. 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clause 17

Satisfactory

The protective transformer complies with required according to

IEC Publications 185. .




REPORT OF PERFORMANCE No.: 83-0110 Page: 4

Subiect -

of test: Protective current Total
transformer of pages: 8

Results of routine tests of protective instrument

current transformer :
Production No.: 1200036

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 6P
c¢lause 38 Satisfactory
composite error ( ¢_ ) and Winding : £5%. n=25
accutacy limit ( n § acc. to . satisFactory

clause 40.

Power-frequency test on primary
winding acc. to clause 17

28 kV - 50 Hz -~ 1 min
satisfactory

Power-frequency tests between
sections of primary and secon-

3 kV - B0 Hz ~ 1 min

dary windings and on secondary Satisfactory
windings acc. to clause 18
100% T - 50 Hz - 1 min

- Interturn insulation test acgo.,

to clause 19 satisfactory
Partial discharge acc. to Q < 50 pC
clause 17 Satisfactory

The protective transformer complies with required according to

IEC Publications 185.
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transformer

REPORT OF PERFORMANCE No.: 83-0110 Page: 5
Subject .
of tast: Protective current Total

of pages: §

Results of routine tests of protective instrument

current transformer
Production No.: 1200037

Kind of test

Reached values

Satisfactory

Verification of terminal

markings acc., to clause 16

Tests for accuracy acc. to Winding: 30 VA class: SP
clause 38 Satisfactory
Composite error { e ) and Winding € n=-=5

accutacy limit ( n § acc. to
clause 40

H <
satisFactoer

PowerufreQuency test on primary
winding ace. to clause 17

28 kV -~ 50 Hz -~ 1 min
Satisfactory

Powermfrequency tests between
sections of primary and secon-

3 kV - 50 Hz ~ 1 nin

dary windings and on secondary ' Satisfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I_ - 50 Hz ~ 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < 50 pC

clausge 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 185. .
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tranaformer

REPORT OF PERFORMANCE No.: 83-0110 Page: 6
Subject
of test: Protective current Total

of pagas: 8

Results of routine tests of protective instrument

current transformer
Production No.: 1200038

Kind of test

Reached values

Verification of terminal Satisfactory
markings acc. to clause 16 :
Tests for accuracy acc, to Winding: 230 VA class: 5P

clause 38

Satisfactory

Composite error ( e )
accutacy limit ( n
clause 40

and
acc. to

Winding : € £ 3 % n =25
satisfactory

Power-frequency test on primary
winding acc. to clause 17

28 XV - 50 Hz - 1 min
Satisfactory

" Power-frequency tests between
sections of primary and secon-
dary windings and on secondary
windings acc. to clause 18

3 kV -~ 50 Hz ~ 1 min
Satigfactory

Interturn insulation test acc. 100% I_ - 50 Hz - 1 min
to clause 19 Satisfactory
Partial discharge acc. to Q < Sd_pc

clause 17 Satisfactory.

The protective transformer complies with required according to

IEC Publications 185.
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Subiect
of test:

REPORT OF PERFORMANCE No.: 83-0110 Page: 7

Protective current Total
transformer

of pages: 8§

Results of routine tests of protectlve instrument

current transformer
Production No.: 1200039

Kind of test

Reached values

Verification of terminal
markings acc. to clause 16

—

Satigfactory

Tests for accuracy acc. to
clause 38

Winding: 30 va class: 5P
Satisgfactory

Composite error ( € ) and
accutacy linit ( n § ace. to
clause 40

Winding : ¢ £ 5 %
satisfactory

Power~frequency test on primary

winding acc. to clause 17

28 kV - 50 Hz - 1 min
Satigfactory

Power*frequency teasts hetween
sections of primary and secon-

3 KV - 50 Hz ~ 1 min

dary windings and on secondary Satigfactory
windings acc. to clause 18

Interturn insulation test acc. 100% I = 50 Hz = 1 min
to clause 19 Satigfactory
Partial discharge acc. to Q < S0 pC

clause 17 Satisfactory

The protectlve transformer complies with required according to

IEC Publications 18s5.




REPORT OF PERFORMANCIE No.: 83-0110 Page: ?

Subject

of test: Protective current Total
transformer of pages: 8

Results of routine tests of protective instrument
current. transformer
Production No.: 1200040

Kind of test Reached values
Verification of terminal Satisfactory (
markings acc. to clause 16

Tests for accuracy acc. to Winding: 30 VA class: 5P
_clause 38 Satisfactory
Composite error {( ¢ ) and Winding : ¢_ < 5 % n=»5
accutacy limit ( n § dcc. to satisfactory -
clause 40 -

Power-freguency test on primary 28 kv ~ 50 Hz - 1 min
winding acc. to clause 17 Satisfactory

Power-£frequency tests between

sections of primary and secon~ 3 kv - 50 Hz - 1 min

dary windings and on secondary _ Satisfactory

windings acc. to clause 18 (
|

Interturn insulation test acc. 100% XI_ = 50 Hz - 1 min

to clause 19 Satisfactory

Partial discharge acc. to Q < 50 pC

clause 17 Satisfactory

The protective transformer complies with required according to
IEC Publications 188.
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Inzenyrsko-vyrobni elektrotechnicky podnik, a.s.
619 00 Brno, Videnska 117a ‘

MEASURING TRANSFORMERS LABORATORY

TEST PROTOCOL No. 73 — 0055/05

CTS 25 Current Measuring Transformers

(laboratory stamp)

(signature}
Ing. Rada Vlastimil
Measuring transformerts laboratory manager
IVEP a.s.
In Brno on 8 March 2005

Changes and amendments in this protocol can be done only in measuring iransformers laboratory of IVEP a5,

Approved metrology centre phone: + 420547136698 e-mail: ams@ivep.cz
IVEP a.s. fax: +420547136402 hitp:/fwww.ivep.cz
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Test protocol No. 73 — 0053/05

Test subject: CTS 25 Current Measuring

Page: |

jvep

Transformers Number of pages: 5
: Test type:
CTS 25 Type test
Rated values: Tested according to:
C 0044-
Highest voltage for equipment 25 kV 15?6%1(?43-1 I
Serial number 009908 CSN 35 1301
Rated transfer 51/ 5/5A {IEC 185
Rated load I0VA; 15 VA CSN 35 1360
Accuracy class 0.5 ; 10p
Serial number 012942 Test customer:
Rated transfer 150 - 300 // 5/5A
Rated Joad 15VA; 15 VA KPB INTRA s.r.o.
Accuracy class 05 ;5p Zdanska 477
Serial number 022265 685 01 Bucovice
Rated transfer 1 600 // 5/5A
Rated load I5VA; 15 VA
Accuracy class 0.28; 058
Rated frequency 50 Hz
Isolation class E
Serial Number; Atmospheric conditions:
009908, 012942, 022265 Temperature; - °C
Pressure; hPa

Air humidity: %

Products manufacturer:

KPB INTRA s.r.0.
Zdanska 477
685 01 Bucovice

Samples delivered on:

2002 - 2005

Test result:

CTS 25 current measuring transformers, producer KPB INTRA s.r.0.,

with the type test conditions pursuant to CSN EN 60044-1, IEC 60044-1, CSN 35 1301,
IEC 185, and CSN 35 1360,

comply

{aboralory stamp)

Test date:

6/2002 - 2/2005

Tested by:

Ing. Vlastimil Rada (signature)
Ing. Maskova Hana (signature)

Chief:
Ing. Vlastimil Rada (signature)
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Page: 2

P | Test protocol No. 73 — 0055/05
W Test subject: CTS 25 Current

Measuring Transformers Number of pages: 5

In the short clroult testing station and the faboratory of measuring transformerrs of IVEP, a.s.,a type test according to standards
CSN EN 60044-1, IEC 60044-1, and CSN 35 1301 was performed on three pieces of current measuring fransformers of type
CTS 25, for pupose of expansion of the Decislon of type approval No. 2416/96/1 with rated primary current 5 A, accuracy
classes 0.28, 0.58, and the expanded cuirent range of 200 %.

The type test was performed in this scope:

1. Terniinal destgnation correctness check

The measuring transformers of current type CTS 25 complied with CSN EN 80044-1 Art. 8.1, IEC 60044-1 Art. 8.1, and CSN 35
1301 Art. 16,

2, Industrial frequency alternate voltage primary winding test .

The fest was performed In the taboratory of measuring transformers of WEP, a.s. with test voltage 50 kV / 60 Hz for a pariod of

1 minute at measuring transformer of current s, no. DOSB08 and 012042,

The test resulis of other prototypes from the type series GTS 25 that were performed according to CSN 35 1360 and IEC 185
are staled in the test protocol of IVER, a.s. No. 82-0495,

Tha measuring transformer of current typs CTS 26 complied with CSN EN 60044-1 Art. 8.2, IEC 60044-1 Art. 8.2, and CSN 35
1301 Art. 17, :

3, Test using alternate voltage of secondary winding

The test was periormed in the measuring transformer laboratory of IVEP, a.s. using alternate voltage of 3 kV/50 Hz for a period
of 1 mintite between the shoriad secondary terminals and the transformer pars grounded in operation.

The measuring transformers of current type CTS 26 complled with CSN EN 60044-1 Art, 8.3, IEC 600441 Art. 8.3, and GSN 35
1301 Art. 18,

4. Measuring of pattial discharges

The measuring was performed at the measuring transformers of curent s, no, 008908 and 042942 in the measuring transformer
laboratory of IVEP, a.5. according 1o the test procedure Method — B — staled In CSN EN 50044-1 Art, 8.2. These valuas of
partiat discharges were measured:

Serial No.Test voltage: Parial discharge Note
amplifude valus
009808 Us=12Un=30kV q=6pC Complies-
Us=12/¥3U,=173kV q=2pC Complies
012942 Ux= 12U, =30 kV q=45pC Complies
Usx=12/VU,=173kY q=05pC Complies

Further resuits of measuring of partlal discharges at the prototypes of type series CTS 26 are stated In the type protocol of IVEP
8.5. No, 80-1284% and No. 82-0495.

The measutlag lransformers of current fype CTS 25 eomplied with CSN EN 60044-1 Art. 8.2, IEC 60044-1 Art. 8.2, and CSN 35
1301 Att. 17 for both types of grounding In HV grids.

5, Short clrcult test

The test was performed In the shott circult festing stalion of IVEP a.s. at the protolype of measuring transformer of current type
CT8 25 s, no, 009908 with rated primary current 5 A - se¢ the test protocol No. 88-0257,

The results of the shost clrcuit tests of other protolypes from the type serles of GTS 25 performed In the short clrcuit testing
statlons of IVEP a.s. and Bechovice are staled in the test protocol of IVEP a.s. No. 88-0085 and the fest record from the short
circult testing slation Bechovice No, $8-079.

The measuring transformers of current type CT$ 26 complied with CSN EN 60044-1 Art. 7.1, IEC 60044-1 Art. 7.1, and CSN 35
1301 Art. 12, .

6, Heating test
The test was performed at the measuting transformers of current type CTS 25 s. no, 012942 {iransfer 150-300/5/5 A)and s. no.
022265 (iransfer 1 600//5/5 A) with the rated permanent thermal current ext. 200 %, The secondary windings of both measuring

transformars of current were loaded with rated burdens of 15 VA with power factor cos = 1,

T
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Page: 3

® | Test protocol No. 73 — 0055/05
W P Test subject: CTS 25 Current

Measuring Transformers Number of pages: 5

The heating of secondary windings was measured by the change of ohmic resistance, Healing of primary terminals P1 and P2
was measured using thermocouples,

These healing values were measured:
Serial number Serial number 012942
022065
Primary winding P1 61K Pl 60K
P2 60K P2 39K
Secondarv windine 181-183 58K 181-182 69.5K
251-283 57K 281-282 704K

Measuring transformers of current CTS 25 complied with CSN EN 60044-1 Art. 7.2, IEC 60044-1 Art. 7.2, and CSN 35 1301 AT,
13 for Insutation class E,

7. Error Measuring
The measuring was performed using the differential method and equipment by Tettex for verification of current
measuring transformers type 2761, s.no. 136'127 - Calibration sheet no. 8017-KL-0051-04.
During measuring, the following was also used;
Current measuring transformer - comparator Teltex type 4764, s.no. 135233 - Calibration sheet no. 132-KL-1048-
03
Current load Tettex type 367 1/KK, s. no. 135'897 - Calibration sheet no. 817-KL-853-3/00
The measured values of current and angle errors are stated in the following table No. 1.

Table of measured valgs No. 1
Serial Exrors Rated primary current % Load [VA}
number 1 5 20 100 120
& [%] +0.42 +0,37 +041 | + 041 +041 25
009908 ) :
1S1-182 &1 + 6,33 +6.90 +5.72 +3,08 +2.81 .
& (%] -6.06 -0.06 + (.04 +0Q.16 +0.17 i0
50 +1033 +7.10 T174 3.0 328
009908 5 (%} -0.48 . 15
1282 519 336
After short cireuit test
& [%] 042 037 1041 +041 +041 25
009908 8 [1] +6.83 + 6,60 +5.17 +2.76 +2.52
IS8 o -0.06 0 +0.04 +0.07 +0.18 10
&1 +10.33 +6.67 +161 -3.35 -3.60
009908 | & [%] -0.53 15
281982 ' 5
Serdal Emtss Rated primary current % Load [VA}
tumber T - 5 20 100 700
£ [%] -0.25 +0.14 +0.20 +0,22 +0.23 375
012942 &I 2127 +9.63 +6.35 +4.39 -3.72
151-152 j[.] +27. 9. - . . +3.
£ (%] «0.99 ~0.49 -0.33 -0:18 -0.12 15
513 +8.86 +4.03 ___+037 ~3,38
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Test protocol No. 73 —~ 0055/05

Test subject: CTS 25 Current
Measuring Transformers

Page: 4

Number of pages: 5

Serial Ferorg Rated primary current % Load [VA]
nunber
, 1 5 20 100 200

012942 & %] +0.08 +0.15 +0.17 +0.18 +0.18 375

151-153 G +9.75 +4.68 +2.92 +2.20 201 -
& [%] -0.34 -0.01 +0.04 +0.07 +0.08 15
&[] +8.53 +2.71 +1.36 +0.58 +0.16

012942 & [%) -0.33 15

21282 &1 277

012942 & 1%] +0.11 15

281283 5T 550

022265 & [%] +0.10 +0.14 +0.14 +0.15 +0.14 375
517 . +3.00 +2.00 +2.00 +1.80 +1.50
& [%6] 0 +0.08 +0.11 +0.12 +0.11 15
&[] +3.50 +2.50 +2.00 +1.40 +2.00

From the aforemantioned measuring and the measining of acturacy performed
pretocol of IVEP, a.5. No. 80-12849, these basle measuri

Primary ntange § -3 200 A
Seeondary Iy i and 5 A

g parameteds restl:

atthe prototypes of measuring transformers of current type GTS 25 - see

Number of meastring windings 1 - 3

Accuracy dlasses: 0.2, 0.28, 0.6, 0.55, 1, 3

Mumber of securing windings 1- 2

Aceuracy classes 5P, 10P

Rated secondary loads depending on the size of primary ampere threads and the required accuracy classes are wilhin the range of 2.5 - 60 VA,

Al combinations of refed secondary foads and aceuracy tlasses must comply with the requirements of TP 227299 when veriiylng the measuring
transformers of cument of avcuracy classes 0.2, 0.28, 0.5, 0.58.

For olher acturacy classes end measuring and securing windings, the provisions of corresponding standards apply.

The rated expanded primary cument - 200 % of the rated primary clirent,

The maximal raled permanent thermal primary currentis 3 200 A,

The current measuring transformers lype CTS 25 complied with CSN EN 80044-1 Art. 14, 12.3, IEC 60024+1 Art. 14,12.3, and CSN 35 1301 Adt. 28, 37,

Fusther tests that ware performed at the prototypes of type CTS 25 according lo stendards CSN 35 1360 and IEC 185 are In (heir performance Kentisal {o
slendards GSN EN 600441, IEC 600441, and CSN 35 1304,

8, Thread Insulation test

The testwas performed at he protofypes of measuriag bansformers of current type GTS 25 and thei restks are stated i the test protocsl of IVEP, a.s. Np,
8012849,

The messuring ransformers of curren type CTS 25 comphied with CSN EN 60044-1 Arl. 8.4, IEC 60044-1 Art. 8.4, and GSN 35 1304 Ad. 10,

9. Instrument security factor and overall error measuring

The resulls of the measuring af the prolotypes of messuring ransformers of curtent type CTS 25 are stated In the lest profocol of IVEP, a.s. No. 80-12840,
The measuring transformers of current type CTS 25 complied with GSN EN 60044-1 Art. 11,6 and 12.5, |EC 60044-1 Art 11,6, 12.5, and GSN 35 1301 AR,
31 and 40




S & | Test protocol No. 73 - 0055/05
W@ p Test subject: CTS 25 Current

Measuring Transformers

Page: 5

Number of pages: 5

10.-Atmospheric impulse primary winding test

The test was performed on measuring transformer of current type CTS 25 with 15 impulses of positive and

negative polarity using test voltage +/- 125 xV,
The test results are stated in the protocol of IVEP, a.s. No. 82-0495.

Measuring transformers of current type CTS 25 complied with CSN EN 80044-12 Art, 7.3.2, IEC 60044-1 Art.

7.3.2, and CSN 35 1301 Art. 14.
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REPORT OF PERFORMANCE No: 83 - 0115

MEASURING CURRENT TRANSFORMER
€18 25
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Bme:; 28, 4, 1997
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REPORT OF PERFORMANCE No: 83 -0115 Page: e
Subject '
of test: Measuring current Total of
ltransformer pages: 4
Type: Kind of test: routine
cTs 25 Tested according to:

G8N 35 1360

Rates values:

Rated primary current

1500 <« 300
Rated secondary current
Highest voltage for equipment

25
Accuracy class : 0,8
Accuracy limit (m) n < 1o
Rated output 30
Rated freguency 80
Test voltage 55/12%

0 A
5 A

kv
Va

Hz
kv

Test ordered by:
KPB INTRA, s.r.o.
Fudikova 860

685 01 Budovice

Ko. of orderer:
KPB INTRA 24/97

Survey numbers of samples:

378/97 aZ 380,97

Atmospheric conditions:
Temperature:

Pressure:

Alr moisture:

Products producer:
KPB INTRA, §.7.0
Fudikova 860

685 01 Bufiovice

Sanples delivered on:
April 1997

Report contains:
sheets of text: 4
tables:
ascillograms:
diagramss
drawings:

KPB INTRA
IVEP

photographg:

Distribution:

2x
3%

Result of the test:

-

The meaéﬂkiggﬁh@urrent transformer complies with tests required

according to | GSN 35 1360,

date of the Tested by:
test:
17. D4.1997

Viastimil Rada

Lol ckf
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REPORT OF PERFORMANCE No.: 83~0115 Page: 2

Subiject

of test: Measuring current Total
transformer of pages:4

Results of routine tests of measuring instrument

current transformer

Production No.: 2500152

King of test

Reached wvalues

Verification of terminal satisfactory

markings acc. to clause 16

Pests for accuracy ace,. to Winding: 30 VA c¢lass: 0,8
clause 27 Satisfactory
Composite arror ( ¢} and Winding

accutacy limit ( n J acc. to

clause 40

Power-frequency test on primary
winding acc. to clause 17

55 kV - 50 Hz - 1 min
Satisfactory

Power-frequency tests between
sections of primary and secon~
dary windings and on secondary
windings acc., to clause 18

2 XV - 5O Hz ~ 1 nmin
Batisfactory

Interturn insulation test acc..

100% I - 50 Hz - 1 min

to clause 19 Satisfactory
partial digcharge ace. to e L
clause 17 ¢= pC T

T .%;

The measuring
@SN 35 1360,

transformer complies with required according to

2



REPORT OF PERFORMANCE No.: 83-01iS Page: 3

Subiect '

of test: Measuring current Total
transforpmeyr of pages:d

Results of routine tests of measuring instrument

current. transformer
Production No.: 2500153

Kind of test

Reached values

Verification of terminal Satisfactory

markings acc., to clause 16

Tasts for éccuracy ace. to Winding: 30 VA ¢lass: 0,5
clause 27 Satisfactory
Composite errer ( ¢ ) and winding

accutacy limit ( n § acc. to

clause 40

Power~frequency test on primary
winding acc. to clause 17

55 kV - 50 Hz - 1 min
Satisfactory

Power-fréquency tests between
sections of primary and secon-

2 KV - 50 Hz - 1 min

dary windings and on secondary Satisfactory
windings acc, to clause 18

Interturn insulation test ace. 100% I - 50 Hz ~ 1 min
to clause 19 Satisfactory

Partial discharge acc. to
clause 17

Q= pC

The measuring transformer complies with required according to
GSN 135 1360.
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REPORT OF PERFORMANCE No.: 83-0115 Page: 4

of test: Measuring current Total
transformer of pages:4

Results of routine tests of measuring instrument

current tranaformer
Production No.: 2500184

Kind of test

Reaached values

Verification of terminal-
markings ace. to clause 16

Satisfactory

Tests for accuracy ace. to
clause 27

Winding: 30 VA class: 0,5
Satisfactory

Compusite error ( ¢ ) and
accutacy limit ( n § acc. to
clause 40

winding :

Power-frequency test on primary
winding acc. to clause 17

windings acc. to clause 18

55 kV - 50 Hz ~ 1 min
Batisfactory

Power-fragquency tests between
sections of primary and secon~
dary windingg and on secondary

2 kV -~ 50 Hz ~ 1 min
Satisfactory

to clause 19

Interturn insulation test acc.

100% I - 50 Hz - 1 min
Satisfactory

alause 17

Partial discharge acc. to

Q= pC

The measuring transformer complies with required according to

CSN 35 1360,

%
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TEST REPORT No.: 88-0918 Page No.: 2

Tested device:  Current instrument Transformer No. of pages: 8
Type: Test class:
CTS25 1 plece ' part of fype test
Appited fest specification:

[EC 61869-2 Edition 1.0, (2012-09)
clause 7.1 Short-lime current test

Rated valuss: Test ordered by:
KPBINTRA sr.0.
see chapter 2 Zdéanska 477

685 01 Buovice
Czech Republic

Tested sample reg. Nos.:

Reg. No. 877113
Serial No, : 108691
Atmospheric conditions:

Air temperature  : 12t0 14°C

Manufacturer of the products: The tast report includes: | Ristribution llst:
KPB INTRA s.1.0. _ No. of pages : 8 copy No,
Zdénska 477 IVEP archives : 1
685 01 Butovice of which: IVEP RZ : 2
Czech Republic ' Tables : 3 The customer @34

Pictures v

Pholographs ;2

Osclilograms 1 2

Test result:

Current instrument transformer for indoor use, type CT825 , Serial Number, 108681

manufactured by KPB INTRA s.r.0., Zdanska 477, 686 01 Buéowce Czech Republic
was subjected to the short-time cumrent tests at a currents of lp=125kA/1sand In = 25 kAJ 13 in. @ccordance with
1EC 61869-2 (2012-08), ¢l. 7.2.201 and customers request. \:;/.

-,.\_ l. -._\

Transformef _.,'_',',

passed the tests successfully

and is considered te comply WElh'the above standard, N, oo

Date of test: ' Testing engineer: Manager of fhé testing laboratory:

(shift No.13-088) _ a{
November 18th fo 11th, 2013 Dipt-Ing. Petr Kalus : ani lng PefrKa




TEST REPORT No.:

880918

Page No.:

3

Tested device:

Current Instrument Transformer

No.ofpages: 8

U; I1nl [2n li |1m tk
Test
) (A) (KA} {kA) ()
Shork-time current test 049 407578 % 63 f
IEC 61869-2 Edition 1.0, (2012-09) 20/5/5 125 315 1
2 ldentification sted sam
Type | IVEPreg. | Serfal Yo f2n Pu fin Ty
P No. | number A) (A (VA) (kA) (kA)
CT825 877113 108681 20 - 40 515 15115 125-25 1 31.5-83
3 Test cirquit
3.1 Wlring diagram of the test cireult
TAI TAZ
' Pi T T T ??1
221042!(\!/ EJVL]!I ]{% . A %I ’!i
K . 181 187 251 82 . =
B—
Tl RBA (Y NS O o
il R3 Ra
; : B— B—
U 1k i
FM10-V FM10-v FiA10-v
dr Bwm G
FM10-P FM10-P FM10-P
TTT 71 T
e i, Ui 1, 1 iy,
S S NN £ & S
| @) |
b e 1
PH2

it s
prranytrivanbsine

v T,
" I}\{-{ - 02[! )“-'»,\




TEST REPORT No.: 88-0918

Page No.:

4

Tested device: Gurrent Instrument Transformer

No. of pages:

8

3.2 Tested transformer during shorf-time current tesis
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TEST REPORT No.: 880918

Page No.:

§

Tested device: Current Instrument Transformer

No. of pages:

g

4 Symbols and instruments used during the test

4.1 Devices and equipments used during short ime current tests

WH1
QM1
R1, L1
T4
TA1
TA2
RB1
R3, R4
UF1-3
PH2
NO
Z0

T

D

- Overhead power line No. 165; 22 kV:

- SF6 Protective circuit breaker; VF 251225: 25 KV: 1 250 A: p=0.5 MPa; EJF Bmo; Inventory No. 00041

- MV burden elements at the short-circuit testing station; inventory No. 00
- Kobl 825/20 Testing transformer; 1.25 MVA; 22000//550/418.V: BEZ B

- Cument instrument transformers subject fo testing;
- Shunt 3,344 A/ V; IVEP Bmo;
- Load fransformer; Shunt 100 A7 60 mV; Metra;

041,

ralistava; inventory No. 00058;
- BN 00-100 Current instrument transformar; 10 000/5 A; 120 VA: n>5; manufactured by EJF Brao;

- Analogous optoelectronic FM 10 type measuring system; VOSE Béchovice; invenlory No. 00848-00885;

- PCL 818 Data logging card; inventory No, 01165;
- Number oseilfogram;

~ Test operation;

- Test by short-time current;

- Test by dynamie current;

4.2 Symbols used

U,
Un
U

- RMS value of fest voltage;

- Highest voltage for equipment;

. Test voltage; _

- Short-circult voltage of transformer, in per-cent;

- Rated burden of cumrent instrument transformer;

- Rated primary current of current insfrument transformer;

- Rated secondary current of cusrent instrument transformer;

- Rated short-time heat current of current instrument transformer;

- Rated dynamic current of current instrument fransformer;

- Value of instantaneous current flowing through the primary winding,
- Value of instantaneous current flowing through the first secondary windi

ng,

- Value of instantaneous current flowing through the second secondary winding;

~ RMS value of current flowing tirough the primary winding;
- Righest current flowing through the primary winding:

- Duration of short clreult; period of electric current passage;
- Partial discharge quantity;

\
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TEST REPORT No.: 880918 Page No.! 6

Tested dovice: Current Instrument Transformer No. of pages: - 8

5 Sequence and course of the tests

5.1 Dielectric routine tests (IEC 61869-2 ¢!, 7.3)
Wers measured in KPB Infra s.r.0. Certificate No, 20131007/108691

5.2 Determination of errors {IEC 61869-2)

Were measuted in KPB Infra s..0. Certificate No. 20131007/108651

6.3 Thermal and dynamic short - time current fest on current transformsr (IEC 61869-2 ¢l, 7.2.201 )

Short - time current test was performed at a current of In=125kA/1sand 25kA/ 1 s,

5.4 Dielectric tests (IEC61869-2¢l.7.3.1,7.3.2, 7.3.3, 7.34)
Were measured in KPB Infra s,r.0. Certificate No. 20131120/108691

5.5 Determination of errors (IEC 61869-2)

Were measured in KPB Infra s.r.0. Certificate No. 20131120/108691

& Tables of measured values
6.1 Thermal and dynamic short - fime current test
Sample fof 2o 70 . NO U, I Im fy
reg, No. (A) {kV) (kA) {kA} (ms)
- 401515 DT 138804 0.24 258 64.9 1022
201515 DT 138806 0.24 14.2 335 1032




TEST REPORT No.: 88-0918 Page No,: 7

Tested device: Current Instrument Transformer No.of pages: 8

7 Testrosults

Based on the osciilographic records of the primary currents, and based on the successfully passed and prescribed
repeated tests according to 1EC 61669-2 (2012-00): .

- measuring of errors
- and repeated dielectric fests

itis possible to consider the current Instrument trangformer CTS25 as successfully passed theshorttime
cument tests at the following partamefers:

- U= 024 KY; J1=142kA; lin=335KA; fx=1 sec;
- U= 024KV, 11= 288 KA, l1n=64.9 kA: t= 1 sec,

8 Attendance af the fests

- On behalf of; On hehalf of:
WVEP, as, KPBINTRA s.r.0,
Dipl.-Ing. Petr Kalus Dipl.-Ing. Frantiek Simko

Zdengk Svoboda Dip!.-Ing. Bronislav Hordk




TEST REPORT No.: 88-0918

Page No.: 8

Tesfed devicer Current Insfrument Transformer

No, of pages: 8
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CHHHCDK HA OTAEJNHUTE V3IIUTBAHUS HA U3MEPBATEJEN
TPAHCOOPMATOP THII CTS 25

Ne ma Tecr: 82-0495 — Yacruyen TecT;
Ne na Tecr: 80-12849 — Tecr Ha THna,
Ne ga Tecy: 83-0101 — f{acrmeﬁ TECT;
Ne na recr: 73-0055/05 ~ Tecr Ha Thma;
Ne na vecr: 83-0115- Pytunen Tecr;

Ne ga recr: 88-0918 — YacTuueH TecT.




KPR Intra

Instrament Transfaormers

Declaration of Conformity
Number 341/05

Company: KPB INTRA s.1.0. {a limifed liablilty company)
Zdanska 477
685 01 Butovice
Gzech Republic
Identification no.: 63479451

dedlares at ils exclusive responsibllity, that the below specified products
meet
the requirements set by technical regulations and that the products are safe i
used as determined by us and that we assumed the measures to assure
conformity of all the products launched on the market with the technical
documentation.

Product:  Instrument current fransformer

Type: CTS 12  Official approval mark of typs: TCM 212/06-2416
CTS 25 officlal approval mark of type: TOM 212/96-2416
CTS 38  ofiicial approval mark of type: TCM 212/98-2786

The conformity was evaluated in confarmity with the standard
CSN EN 60044-1, |EC 600441

The certificate of product quality and completeness makes part of the delivery.

Name: Ing. Robert Kndpek C

Position: Company Executive

KPB INTRA s.1.0. phone, {2 517 380 388 mebile phone: 603 481 128
2danska 477 phone, fax: 17 381 433 mobile phone: 6§04 237 033
685 01 Butovice a-matl; info@kpbinira.oz www.kpbinlra.cz
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Mpesog OT aHrMIACKN e3UK

JeKnapauua 3a cboTBETCTBUE

Homep_,_341/{_)5

Pupma: KPB INTRA s.r.0. (OO[)
Zdanska 477
685 01 Bucovice
Czech Republic
UnenTudukaunoneH No.: 63479451

Aexriapupa Ha ceon coBCTBEHa OTTOBOPHOCT, e MOCOMEHUTE No-Jony
MPOAYKTA :
OTroBapsAT Ha (
W3UCKBAHUATE NOCTaBEHU OT TEXHMYECKUTE HOPMW W yYe npogyxtuTe ca
BesonacHi, ako ce M3NOM3BaT KaKTO € ONpPefesieHo OT Hac, ¥ Ye Hue cme
npeanpueni mepkuTe 3a OCUIypsiBaHe Ha CLOTBETCTBMETO HA BCUUKW MYCHATY
Ha Nasapa NPOLYKTH C TEXHUUecKaTa BOKYMeHTaLms,

Mpogykr:  ViamepBsarenHu TOKOBY TpaHchopmaTopy

Tun: CTS 12 Oduumanto ogobpero obosHaverne Ha Tuna; TCM 212/96-2415
T CTS 25 Odmupmanto osobpero obosHavenue Ha Tuna, TCM 212/96-2416
Tun: CTS 38  0Oguumanto ogobpeno o6osnauenne na Tuna: TCM 212/98-2786

CroTBeTcTBMETO Detle OLUEHEHO ChITIacHO CTaHaapT
CSN EN 60044-1, IEC 60044-1

CeptudnkaTsT 3a KauecTBO M MbAHOTA HA TPOAYKTA  MPEACTaBMsBa 4acT oT
AocTaskaTta.

Msicto Ha nsgasaHe: Budovice Ume: Nk, Robert Knapek, nognvc
{(He co veme)

Hara ha uspgaeane: 20 HOHK, 2005 ArnbxnocT: Uan. Qupexrop

Kpbenn neyam Ha chupma KPB INTRA

KPB INTRA s.r.o. Tenedon, daxc: 517 380 388
Zdanska 477 Tenebon, ¢axc: 517 381 433

685 01 Budovice e-mail; info@kphintra.cz

Adé
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304.2015

DECLARATION BY THE MANUFACTURER OF MEASURING TRANSFORMERS

The change in standard:

The new standards on Instrument transformers came into force in 2009 and it is in Czech
version CSN EN 61869-1, CSN EN 618692, CSN EN 61869-3, i.e, BU IEC 61869-1, IEC
61869-2, IEC 61869-3, _

The transformers of KPB INTRA s.r.0. suits of all requirements sbove mentioned
standards. From this reason, these standards will be used on type labels of our
instraments.

The change of the IEC standard, which is featured on labels of each transformer, doesn't have
any relationship with type tests or a metrology declaration of transfornters.

The standard has no effect neither on routine tests rior a type declaration of each country.

The change-of the standard isjonly informative for our customers.
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K83 6T, 5.0
 Fobnsks a7y
Lo HEE DY fistnving |
Ing. Robert Knapek. -~
director of KPB; INTRA s.r.0.
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Istronment Transformers

MpeBoA OT aHINMUCKN e3UK

AeKknapauua ot nponssoautens Ha TOKOBM
TpaHchopmaTopu

lNpomsHa B craHaapT:

Hoeute cranpgaptu 3a TpaHcgopMaTopy BnAM3aT B cuna ot 2009 r. n
yewxnte Bepcuu CSN EN 61869-1, CSN EN 61869-2, CSN EN 61869-3
cwoteeTcTBaT Ha EU [EC 618691, EU IEC 61869-2, EU IEC 61869-3.

- Tlpouzsexnannte or KPB Intra TpaHcdopmaTopy GNeHBaT BCUYKY
M3UCKBAHUA Ha mocoueHUTe cTaHgapT. 1o Tasn NpUuMHA Te3mn craHaapTy
we Obhar 3anucaHW Ha eTHKeTMTe Ha TUROBETe npemyiaraHu oF Hac
MHCTPYMEHTH. ' '

MpomsaHaTa B IEC cTaHgapTa, KOATO € 0TPaseHa Ha eTUKETUTE Ha BCEKY envH

OT TpaHctopMaTopuTe, HAMa HMKAKBO OTHOLUEHME KbM TUNOBWUTE W3NUTBAHWSA
Wnu fexriapaunaTa 3a uamepeaHe Ha TpaHcthopmaTopuTe.

CTaHﬂaprT CbUIO Taka HAMa OTHOLWleHWe KbM pPYTMHHWTE TecToBe WK
TUnoBuUTE Aeknapauun OT BCAKa cTpaHa.

MpomanaTta Ha cTanjjapta € caMo NHOPMATUBHA 33 HALLMTE KNUEHTMU.

Wme: Nmx. Robert Knapek, noanuc (we ce veme)

fupekrop Ha KPB INTRA
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=% Prilohak &, 3825709702 z& dne 27. Histopadu 2009 13

/URAD PRO TECHNICKOU NORMALIZACI,
METROLOGII A STATNI ZKUSEBNICT V]

Priloha
k&.j.  IB25N09702
zode 27 listopadu 2009

!  vopMINKY - . .
AUTORIZACE K OVEROVANI MERIDEL

Podminky autorizace s vziahujl na ovifovant

1, Mificf transformétory proudis a napéti
- induk&ni pouZivané ve spojenf s elekiroméry
- kapaeitnf powffvané ve spajeni § elekfromery

v autorizovaném metrologickém stfediskn

IVEP, as.
se stdlem Brno, Videliska 1172, PSC 61900 ()

Viastnl vikon ovéfovani bude provédén v metrologickem stfedisku

na v¥e uvedend adrese a nebo u uzivatelll stanovenych méfidel.,

14




L Priloha k &4, 3825009/02 ze dne 27 listopady 2009 %5

1. ZAkladni poZadavky a povinnosti

1.1 Za pln¥ni viech povinnost! vyplyvajicich z nd¥lené autorizace odpovida, ve smyslu §16,
§18 a §25 zékona & 505/1990 8b., o mefrologii, ve znéni pozdjiich predpist, (déle jen
,z&kon®), vedouef subjekiu, idiery je dle § 16 zakond antarizovanym metrologickfm
sttediskern (déle jen ,,AMS®). Vedouel AMS nebo jim zmocnény zéstupes sleduje
providént viech technickych a organizaénich pracl souvisejicich s ovifovinim métdel,

AMS musi mft platné OsvédSent frovn$ metrologickébo a fechnického vybaveni 2
kvaijgﬂcacc sam@stnancit subjekin, vystavens Ceskym metrologickyin instituters (déle
5 _ jen ,,CMI*9).

12 Ovefovani m&¥idel v rémei udBlené autorizace mohou provadet pouze uréent
saméstnanci AMS, jejich kvalifikace je doloZenz v pifpad® vedouciho AMS
certifikitem zpisobilosti vydanym akreditovanou osobou pro cextifikaci personélu
voblasti mefrologie, v pHpadd ostatnfch zaméstnancli AMS™ bud gertifikétem

; zpisobilosti nebo persopdinim osvddgenfm o odbond zplisobilosti vydangm ML

! AMS je poviono sdélit Utadu pro technickou normalizaci, metrologil a statng
zkuSebnictv (dale jen ,, UNMZ®) viechny zmény tykajici se urlenych zamdstnanci.
UNMZ je oprévndn v souvisiosti se zménou zkofebn! metodiky, zménou etalond a
etalonového vybaveni vyZadovat doskoleni urfenfch zamé&stnancti, pip. provedent
doplituifef zkousky pro rozsffent certifikétu.

Urbent zamistoausi AMS, provadifel ovitovéni mafidel, jsou pifmo odpovédni za
spravné provédéni zkousek a ovdfovani podie platnjch meiralogickych piedpist, jakoZ i
za ¥adné poukivani a uchovavéni pfidélenych \Wednich znadek 1 razitka AMS.

13  AMS je povintto umoZnit OMI v ramel providénsho metrologicksho dozoru zjiStovat ©
dplnost a sprévnost vykonu ovSfovani méfidel ve smysin stanovenfch podminek
antorizace. AMS je povinno umo¥nit zam¥steancim CMI kdykoliv provést vybér z JiZ
ovitenjch méiidel a poskytnont bezplatn€ potfebnou soudinnost a dal§i ddaje nuthé pro
provedent dozoru.

CMY made providdt technické provérky Grovnd ovefovani formou pravidelngch
kontrolnich zkousek ovéfenych métidel. Tyto kontrolni zkousky budou provadény jeko
vykony za Ghradu.

O provedeném metrologickém  dozoru je  sepisovén protokol, kiery orgdn
metrologického dozoru projednd s vedoucim AMS nebo Hm stanovenym zdstupcem.
Southsti protokolu jsou ddaje o vysledka mefrologického dozory, vietnd névrhu
opatfent k odstrandn{ piipadngeh nedostatkd a kit jejich realizace.

14 AMS si zabezpedi na svlj naklad zhotovent dfednich zoatek v grafické podobé die
pilohy & 3 (provedeni 2, respekiive 3) vyblasky &, 26212002 Sb, v platném znéaf, a to
objednénim u CMI (popfipade vijimetn¥ die MPM 10-03 bod 7 s¢ soublasem UNMZ
p¥iso 1 Zhotovitele). Dile si AMS zabezpedl na sviyj ndklad zhotoven! razitka AMS
v grafické podobd dle piflohy & uvedené vyhlésky, a to objednénim piimo u
zhotovitele.

1.5 UNMZ mée podle technického vyvaje v daném oboru méfeni na ndvih CME wéit
zménu zphsobh ovdfovani méfidel. AMS je povinno si na vlastn niklad zajistit / C/
pottebné etalonové zafizent. : — ;




1.6

17

:«% Priloha k 8. 3825/09/02 zo dne 27, listopadu 2009 345

V pHpad®, Ze spravnost mitidla ovéfendho AMS bude piedmétem spore, rozhodne:
NMZ, na zéklad® technického posonzent CMI, o dal§im postupu.

P¥i ZjiSténi, Ze ovéfovanf mé¥idel nenf pravédéno v souladu s prévnimi pi‘edplsy o
metrologif nebo podminkami autorizace, je UNMZ oprévnén ve smysle § 16 zikona
autorizaci pozastavit nebo zrulit.

AMS je povinno bex vyzvént zasflat CMI zprive do 10, ledna béznsho roku o podtech
méfidel ovEfenych v pfedchdzejfofm roce.

2. . Rozsah metrolegieké dinnosti v rémci suforizace
2.1 M@fidla, kterd budou ovfovand, musf splitovat poiﬂdavky téchto pledpis, plipadne
dal¥ioh pfedpist uvedenych v dokumeniu o schvélen! typu méfidla:

) CSN 351360 Piistrojové transformatory proudu a napét!

by CSN 351301 Piistrojové transformdtory proudu

c) CSN 351302 Piistrajové transformédtory napsti

@ CSNEN G0044-1 Pristrojové transformdtory - Cést 1: Transformétory proudu

(IEC 60044-1) :
¢) CSNEN60044-2  Pistrojové transformitory - Cast 2: Indukiivaf transformétory
prowdu ({EC 60044-2)

Qvéfovina mohou byt v souladu s privnf Gpravou pouze ndsteduifel stanovend métidia:

~  jejichZ typ byl schvilen podle zékona o metrologii,

- jejich druh podle pHstu¥né provadiel whia¥ky k zdkonn o mefrologii povisnosti
schvalovat typ nepodléhd,

- kterd byla uvedena na trh, popfipade do provogu procesem posouzcm shody podle
piishiiného natfizent vlddy, kieré je provadéefm piedpisem k zékonu o technickyeh.
pozadaveich na vyrobky (zékon &, 22/1997 8b,, v plaindmi znéni}. .

2.2V rémei udélend avtorizace mohou byt ovéfovény tyto druhy mé¥idel:

« miiic] transformétory provdu v rozsebu t AaZ 30000 A71 Aa5A

¢ mé&fcl transformidfory napétf v rozsahu 100V aZ 35000 V7100V, 110V,
100/¥3Val10/\3 V.

3. Specifikace etalonii a dalfiho technického vybaveni

3.1 Etalony pro ov8fovant méficich transformitorit

o WNamev Virobre Typ — Vyrobni Sisly Rozsah
Mfiel transformétor ) {AaZ5000A
proudu - kempardfor iretm 4764 135233 l1AaSA
Miticel transformator - TAaz5000A
proudu Telfex 4724 113033 JTAaSA
Matief transforméator - 0l AsZI00A
proudy A Tettex 4714 9546 15 A
M&Fict transformidtor Tetlex 4871 197508 200 ‘#’ &30V
riapS ; - , ——
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i transformétor Tettex 4822 133957 | 1KV a2 kY 7100V
ﬁiﬁim‘“ﬁm’“m‘ VUEP BP222,180-Pa 711 18000 AJS A
;’;’fggff‘m&’”“ét‘" VUEP BPR2I00PH | TVITIO 100 A5 A
. : - 1,25 VA &2 180 VA"
fgg‘“é‘“i nepstovd Tettex 1683KS 136626 7100V, 10043V}
' 10V, L0V |
_ T35 VA 82180 VA
z;;lf“émi nap¥fovd | prinan & Brawnn | NBKv 54032 | ! 1‘3}";" *i_‘g}'}? ‘:f ;
_ 2%1003V
. , . 175 VA 2% 101,25
Af;t!g%ndﬁrm napitova Totiex 3 5867 VA
~1100M3 VL 110N Y
Sekundérni proudovd , 1,25 VA a2 SO VA
o Teftex 367K, 135897 B A RSA
Sekundirni proudovi Tettex 3 4285 - IVAISA
ZAl8E |
Sekndérat proudov Tettex - 41 CIVARA |
Kantrolnf traasformétor MT CLB 0:92 131449/00 SAILA
proudu
Rontroln§ transformator ; i
oroudy T CLA 132 108072/99 100415 A
Kontrolni ansformator .
oroud MT CLB4.92 127902/00 J004/SA"
f:;;"‘“i transformétor BIF D 105 350090 6000V /100 V-]

‘ _ s ] 20 LR V
Irf:'ggﬂn* transformator EIF 223 290727 110013 V -

p FI00BV
Méfict fransformdtor Megswandler - ‘ SkVaz3sky !
napéti Galispach NUZG 35 72454315 NALLES A
49 Mdticl zafizenl pro ovifovéni mticich transformatori .

Nazev Vyirohee Tyn Virobnf lisle Rozaah
Mtict zatizend Tettex 2761 136127 -
Matict zatizeni Tetlex 2765 136174 -
3.3 Fkulebni zafizeni pro ovidtovani m¥ficich transformétori
r Néﬁ:\f . Rozsuh -
0.1 KV 22200 kV /

Mitie! sestava pro zkoudeni méticich transformdfori

100V, 118 V, 10043 V,
110M3 v, 210013 Vs
1Aa230kA/1ARSA

i g&ﬂ‘ﬁﬂ%ﬁ izacf

W
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34 Pracovaf etalony a ostatnf méfidla a za¥izen(

Nézev Yyrobee Typ Virobni éfslo " Rozsah
Elektronicky tepiomér a | : -10°C aZ+25°C
ko Coraet D3i20 - 01910211 S 0h0595 %

35 Metrologicks ndvaznost zaifizeni AMS

Btalony a zkulebn! zafizenl uvedené v bodd 3.1 podléhaj$ metrologické nivaznosti
provadsng CMI ve Thaté 5 rokl (komparétor, A&l a kondenzatory 3 roky).

Mitiof zatizon! uvedend v bodé 3,2 podiéhajl metrologické névaznosti provadéné CMIL

ve jhitdeh 2 roky.

Ziutebnf zafizent uvedené v bodech 3.3 jako celek podléhd funknt zkouSee provadingd

CMI ve 1hitd 1 rok.

Pracovei etalony a ostatn mé¥idia a zafizend uvedené v bod® 3.4 podiéhaji katibraci ve .
Ihitdch stanovenych v Fizené dokumentaci AMS. - _ (.

4. Metodiky ovitovani stanovenych 131‘éi"idal~

41 Ovifovani mé¥idel bude providéne podle (chio piedpist, pifpadng dal¥ich predpisit
uvedettgch v dokumente o schvalent typu méfidla: ‘
a) TPM 2272-99 Makicf transformitory proudu mnebo nap2t. Metody
zkousend pii ovéiovan : '
43 Meidla, kierd pti ziousce vyhovi pfedepsanym podminkdm, se na mistech urfenych pii
schvaleni iypu opati Wednimi znatkami ve smyslu §6 vyhisgky & 262/2000 Sb. ve
Znéni pozd¥iSich pfedpisit.

5. Scenam zamdsimanch zabezpedujicich metrologickou &innost v rozsabu autorizace

| | _ | (
| Jméno Zplisobilost K ovErowdni -
mﬁigiasﬁmﬁ Rada - vedouct métic] transformatory
Ing. Hana MaZkova méficf transformatory

V Praze 27. listopada 2009
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True Copy

THE INSTITUTE OF TECHNICAL STANDARDIZATION, METROLOGY AND
STATE TESTING

Ref: N. 3825/09/02 Prague, 27 November 2009
RESOLUTION

The Institute of Technical Standardization, Metrology and State Testing, putsuant o § 13
section | lefter ¢) and § 16 of Act N. 505/1990 Sb. on metrology as amended (hersinafler “thie
Act™), made the follnwing resolution in the administration procedure:

Applicant:

IVEPR, as.
Bro, Videiiskd 117a, post code 619 00
Company N.: 00366993

Is granted
AUTHORIZATION

to certify measuring devices within the scope listed in the Appendix hercto, The
Applicant shall keep an official sign K with reference N. 20, The use of the sign shall be
regulated by § 9 and § 16 of the Act and by § 6 of Directive 26272080 Sb. as amended,
Conditions of the Authorfzation containing the basic requiremnents and obligations to be
observed by the authorized centre in certification of the identified measuring devices are listed
in the Appendix hereto and make an integral part hereof.

Justification:

This Resolution fully approves of the application for the renewal of Resolution of
Authorization of 23 November 2009 submitted by the Applicant in relation with the change of
the business name and replaces the Resolotion by the Institute ref. N. 752/00/20 of

21 December 2000,

Advice:

An appeal may be lodged against this Resofution within 15 days of the service hereof at the
Ministry of Trade and Industry through the Institute of Technical Standardization, Metrotogy
and State Testing,

Seal: The Institute of Technical Standardization, Metrology and State Testing ~1-

Signature
lig. Milan Holedek, Chair

Appendix: Terms of the Authorization




teerntify that this true copy consisting of | sheet literatly corresponds with the oripinal
document from which it was made, consisting of 1 page and 1 sheet,
Dated in Brno, Prikop 8 on 2075/2010

Seal: JUDr, Alice Sedldkova, Notary Public in Brio
Marcela Novi, notarial secretary, signature




J&, niZe podepsand tlumodnice
jazyka anglického jmenovani
Krajskym soudem v Hradei
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preklad souhlasf s textem
pripajené listiny.
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I, the undersigned interpreter of
the English language, appointed
by the Regional Court in

-Hradee Kralové under the

number Spr. 2945/97 hereby
certify that this transhation
corresponds with the
aceompanying text,

No. of orignal pages .. ”&
No.of pages after tr*msiation ’{i/

- Transiation recot ;led

tmderNt}.,.f 5.528

Dated m Pardubice,
the Czech Republic,
on &% ﬁ«;/ Lre

/

Vior. Yveta Linharfova
Tlamoénik anglického jazvka
Inierpreter of the Enghish language

g "‘"‘*—».-_._
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Motary s soul
INSTITUTE OF TECHNICAL STANDARDIZATION,
METROLOGY AND STATE TESTING

Appendix
To ref, N.I8Z300/02 of 27 November 2009

CONDITIONS OF THE AUTHORIZATION TO CERTIFY MEASURINCG
DEVICES

The conditions of anthorization refer 1o the cortification of the folloning dovices:

1. Current and vollage measuring transformers
- Inductive — used in connection with elestric moters
- Capsoity — used in cosncetion with elcetric meters

I an authorized metrology contre

IVEP, a.s.
Registerced office at Bruo, Videnska 117a, postcode 619 00

The certification will be parformed in the metrology contre at the sbove indicated

address andlor 3l the users of {he appropriate megsuring dovices.

tnstitute for Technitsl Standardizatinn, Metrology and State Testing
Gotazdova 24, #,0,80x 49
12801 Preha 2
03
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Appendix fo Ref, N, 38250002 of 2F Nuvember 2002 s

1. Basic reguirements and obligations

Head of tlie subject that Rmetions as an autherized metrology centre {the AMC) pursuant to § 16 of the
Act skall ba rosponsible for the performae of alt the dutics resuifing from the authorization in terms of
§ 16, §18 and §25 of Aet N. 305/199%G Sb. on meirology, as amonded (heroinafler “the Act™). The Head
AMC oF hisfher attorney monitors the performance of all the techwical and organizational works relating
fo measuring devices cortification.

The AMC shafl have a valid Cortificate of the metrology and techaical equipment leval and qualification
of all the ecmployees of the Conlre issued by the Coech Motrology Institute (the CMIL

Ceriification of measuring dovices within. the authorization may be perfornied exclusively by the
appointed AMC employees whose qudification is documented in the case of the Head AMC by the
corlifieate of qualification issued by an aceredited persen for sialf cortification tn metrology, in the casc
of other AMC erployses by the certificate of gualification or by a personal corfificate of specialized
qualification issued by the CMI.

The AMC shall be obliged to inforns the lustitute for Techical Standardization, Metrology and State
Testing (tlic ISMT) abont all changes concermng the appointed stalll The ISMT shafl have the right to
apply for extra training or additionat examinations to extend the certificate scope of the appointed stafl’

in relation to the testing methodology changs, chaigs of etalons and etalon equipment,

The appointed AMC stafll who perform the measuring devices corfification, shall be directly rusponsible
for correct course of axaminations and verification according to valid metrology regulations and for the
appropriate use and maitenance of the allocaled official signs and AMC stamp.

The AMC shalt be obliged (o cnable e CMI w fquire aboui ihe completeness aud correctness of
vogasuring devices certification in torms of the stipulated terms and conditions of the authorization. The
AMC shall be obliged to cuable the CMI employees (o select certified measoring dovices and to extend
fhe required cooperation and dats for the ingpection Free of charge. The CMIE may cary out fechuicsl
inspections on the verification level in the form of regnlar cheekup testing of the ceriffed measuring
devices. Such checkep inspections shall be performed for {inancial compensation.

A report is made about the performed metrology inspoation to be discussed with the Head AMC or with a
representative appointed by bim/her. An integral part of the report shall bo the data about the matrology
inspeciion outcome, inciuding the proposal for optional defeets remedy and the period for thelr removal.

The AMC shall, on their expenses, arange for the ofticial signs in graphic form according to Appendix
N, ¥ {production 2, or 3, if noeded) of Direclive N, 26212002 5b., as amended, by ovdering beeof at the
CMI {or according o the MEM 10-03 part 7 upon the approval by ISMT direstly at the mannfacturer).
The AMC shall further arrange, at their expenses, for the AMC stamp in graphic form according to

Appendix 8 of said Directive by its ordering ol the manufucturer

The ISMT may, in compliance with the technical development its given fold of mcasuring and upor the

progosal by tha CMI, determing a changs of the way of measucing devicos cortiftoation, The AMC shall be
obliged to provido the required etalon equipment at (heir oxponses.

institute for Tachnical Standardization, Metrology and State Testing
Gorazdova 24, P.0O.Box 43
12801 Praha 2
23
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In the case that the correctniess of an AMC corlified weasuring dovies is & subject of a dispute, the
ISMT shall rosolve about furthot proceders ost the basis of 3 icetinical sssessment by the CM1L

Should it be discovered that measuring devices certification is not performed in complianee wilh the
fegat regulations on metrology or witl the tenms and conditions of the anthorization, the [SMT shall
have the right, in teems of § 16 of the Act, lo suspend or ferminale the Authorizatior

The AMC shall bo obliged, without prior notice, send the report about the aumber of measuring
devices cortified in the previous year o the CMJ before 10 Janvary of each year,

2. Scape of metrelogy activities within the Authorization

Measuring devices to be conified shall comply with the following regulations fisted in the desian
approval document:

a) CSN 35 1360 (the Czech standard) nstromental carrent and voltage {ransforiner

53 CSN 35 1301 Instromental current transformers (
¢} CSN 35 1307 Instrumentt voltage (ransformers \
d) CSN EN 60044-1 Tastrumentul transformers - Part 1 Current transformers

(IEC 60044-1) ‘
o) CSN EN 60044-2 Tustrumental transformers - Port 2; Inductive current tranaformers
{1EC 60044-3)

Only: the following measuring doviees may be certified i compliance with the Iegal reguiation:

- adesign type was approved in comptiance with the Act on matrology

- adesign fype is not subject (o destn type approval in complionce with the appropriaie executive
directive to the Act on metrology,

- were launched onto the market or info operation by the procedure of evaluation according to the
appraprinte sovermmental regulation that is an executive regubation o the aot on technical
requiroments for products (Act N. 22/1997 Sb.. as amended).

2.2 The lollowing measueing devices types may be certiffed within the Awthorization ;

»  Curon neasuring translorgers i the scope of 1 Ato U000 A Aand 5 A
- Voltaue measuring transtormers in the scope of 100 V 10 33 900 VAHG0 V. OV, 100V, 100 /
B Vand 11073V,

3. Specification of etalons and other technical equipment

3.1 Etalons for measuring traosformers cextificalion

Name . Producer Type Production N, Scope
- Measuring cuwrent Tettox 4764 135233 1AWIOWAMLA
transformer — compurator _ | aod 3 A
| Measuring current Tettex 4724 1136033 LAWIOO0AMNLA
transformer - and 5 A
Measuring current Toitex 4714 9346 DA IWTAISA
transformer B
Measuriing voltage Tettax 4821 127368 200 Vie 3007100 V
transioroer '
Instityee for tecimica}.Standardtgahm, Petrology
.ﬁgsme Testings,
Gorazdevs Z%Q‘Bo {qg \?mh 2
,}h/ /

fe /AT J:/
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Mengring voliage Telwx 4822 133957 [kVio2 kV/I00Y
transformer B
KMeasuring cursont YUEP BP212.150-Pa AR 18000 AT A
Lransfornior . —
“Moeusuring current VUEP B3P22,100P-H TVI70 IGO0 ATS A
transformer
Secondary voltage load Tottex 3683KS 136626 1235 VA 1o 180 VA
100V, 100ABY, 110
W, 1oAY
Secondary volage loud Hartman & Brawrs NBRy 3134032 125 VAo BBEVA
A0V, 100ARY
110, 1ION3 V.
2 xHBNAY
Secondary voltage load Tetiox - 5867 123 VA to 16123 VA
1 100A3V. LLOABY
 Secondary current load Tettex 36TURK 135897 125 VA o 6B VA/
» ) IA ﬁﬂd AA
Secondary current load Teltox - 4283 IVAISA
Secondary current load Tettex - 4311 IVAILA
Checkuap curvent MT CLBG92 13144900 SALITA
transfonper
Checkup cuirent MT CLALZ 108072899 i A3A
iransforoier, I
Chreckup curreit MT CLEL9? 12790200 o ATS A
wanstormer . :
Checkup voltage EJF D 185 380991 & 000 VA0V
tragsformer .
Checkup voltags EJF 1273 ST B0 OOV ¢ TRV
transformer 000 Y
Mensuring voliage Messwandler MUZG3S FH45A515 3 KV 1033 KV 7100 and
ansformer Gallspach : 130 A
3.2 Measuring deviges for meastring fransformers corti Boation
Name Producer Tvpe Production N, Seope
Fleasuring device Totiex 2761 156127 -
Ei'ieasuriug device Tetlox 2765 136176 -
3.3 Testing davicos for megsuring ransforniers corfification
§ Nante Seope

Thoasuring set for neasuring translormery testing

O KV e 200 KV /100
v, 110V, 10043V
LGNSV L 20003V, 1
Ato3rkAT Aand 3 A

Institute for Technicat standardization, Metrology amt State Festing
Gorandova 74, RQLBax 49 $78 0f Praba z
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3.4 Opurating etalons and other measuring devices and equipnient

Narnie Producer Type Production N. Scope 1
Elecironic (hermometer and Conet D3120 G19tO21i SO 4C g 225 °C

ainmidity meter

3% %

3.5 Metrology link to AMC equipment
Eialons and festing devices indieatod in 3.1 arc subject o the metrology link up curricd out by the
M1 in the poriod of § voars (comparator, divider and condensers 3 years)

Measaring devices indicated in 3.2 are subjoct to the metrology link up carried out by the CMI in
the period of 2 vears.

Tegting device indicated in 3.3 (a unit) is subject to a functional tost carvied out by the CMI inthe
period of 1 yeur.

H
3

Operating etalons and other measuring devices wid cquipment indicated in 3.4 are subjogt {0
calibration ia perfods stipwlated in the controlied AMC documentation.

T

; 4, Methodology of appropriate measuring devices certification

4.1 Moeasuring devices certification shall be performed in compliance with the followang
regulations and other regulations indicated in the design type approval, if needed:
a) TEM 2272.99 Measuring current ot voltage transformers. Methods of testing in
cerfificalion
42  Measueing devices complying with the preseribed: conditions shall be equipped with official signs
Jocated at the appropriate place i compliance with §6 Directive N, 262/2000 Sb. as amended.

5. List of emplayees providing metrology activities in the scope of the Authorization

Name Ounlification for certification

T Viastimil Rada — Hond AMC | Moasuring transformers

fng. Hana Magkovd Measuring transformers

Duted in Pragus on 27 November 2009

Institute for Tochnical Standardization, Matrology and State Testing
Gorazdova 24, RQ.Box 49, 12501 Preha ?
0z




I certify thar this true copy consisting of 3 sheets literally corresponds with the original
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: Seal; JUDr. Alice Sedidkova, Notary Public in Brao
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H3BankoB npesoj

HHCTUTYT 3A TEXHUYECKA CTAHTAPTH3ALISL, METPOJIOr VS W
JBPKABHO M3MEPBAHE

Ref. N. 3825/09/02 . Ipara, 27 Hoemepr 2009

PE3OJIIOIHSI

VHCTHTYTHT 32 TCXHHYECKA CTABNAPTHAAMHS, METPONOTHA H ABPXKaBHO M3MepBaHe, chlmacho § 13
pazgen 1 Oyxea ¢) u § 16 wa Axr N. 505/1990 Sb. Ha METpoJoTHs (HapuYar ,,AKTa”), Hpasn
CIEAHATA PE3ONIOUHS B A{MHHKCTPATHBHA IIPOHERYpa:

Kagnunater:

IVEP, a.s.
Brno, Videnska 117a, momencxs xox 619 00
Kommanns N,: 00566993

ITonyqara
OTOPU3AIIMA

Ha cepruduuupa u3MepBaTeNiK cpeacIra BRIOYCHH B 06XBaTa HA CIIHCHKA B Ilprnoxenns Asexe.
Kaypunarst me wsnonsea opunuanex suax K ¢ pedepenmus N.20. Hsuonssanero Ha suaka wme
6sne perymaparo or § 9 u § 16 wa Axra ¥ or § 6 or Jupextara 262/2000 Sb. Venopusra mo
OTOPM3AIWATA BKMOWBAINM 0A30BHTC WIMCKBAHHS M 3afBIDKCHMS, KOHTO CIeABA  J1a 6nnar
HAbMIONABAKN OT OTOPMSHPAHHTE LENTHPOBE 34 CEPTHOUIHPAHE HA HACHTHYHH HIMEPBATENHH
CPCACTBE, Ca4 OTIHCAHHN B AHEKCA M HPE/ICTARIIABAT HEPasAeNHa YacT OT HEro.

TToamuc
Ing. Milan Holecek




Brnsstyagsrnmnt Travnsfinremers

CERTIFICATE OF CURRENT TRANSFORMER .

ROUTINE TESTS

Type: CTS12
Insulation voltage: 12/28/75 kV
Turns ratio: 80/5/5 A
Burden: 10/15 VA
Accuracy class: 0.5/10P
Rated frequency: 50 Hz

Production number: 143268

Kind of tests Final results
1. Power-frequency voltage withstand tests on primary terminalg .
{see 7.3.1.) complied
2. Partical discharge measurerent {see 7.3.2.) complied (
3. Powardrequency withstand between secllons andfor secondary ) Ned
windings (see 7.3.3, 7.3.4) tompiie
4. Tesis for accuracy {see 7.3.6) complied
5. Verification of markings (see 7.3.6.) complied
8. Inter-tum overvoltage test (ses 7.3.204) complied
Percentage of rated secondary output:
VAI% In 1% 5% 26% 106% 120%
25 BO1+87 003A7.2 -0.06/+3,8 -0,05/+1,3 -0,08/+1.1
10 -0,39/+18,4 -0.34+8 -0.21+1,7 0, 11402 0A/40,3
3,75 -0,877+105,6 -0,68/+53.0 -0,49/+30,8 0.31+14,7 -0,3/+13.4
15 -4,68f+191,7 2 7o/+56,2 -1,72/426,8 D825+7.9 -0,86/+6.3
Partial discharge measurement;
1,2 Umn 16 pC
1.2Um /43 5 pC

The current transformer complies with test requirad according
to IEC 61869-1 and IEC 61869-2,

4

Date: 9,12.2015

KPB INTRA s.r.0. eI 420847880888 e
Zdénska 477 | feixi 4420 517,381 483-. - -

685 01 Buovice e-mall: iib@kobintraicz -
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KPB Intra

Instrument Transformers

CEPTHO®HUKAT 3A M3BHPIUEHN PYTUHHHI TECTOBE HA
ABMEPBATEJIEH TPAHC®OPMATOP

' Tun: CTS 12
Wsonanronno nanpexenue: 12/28/75 kv
Ilperonro orronrenue; 60//5/5 A.
Texect: 10/15 VA
Ksnac ma Tounoct: 0.5/10 P
Homunamua wectoTa: 50 Hz
IpoxyxroB HoMep: 143268

TECTOBE
Bupn va Tecra Pesynrar

Tecr 3a Hsnpsmﬁﬁsocr Ha pabOTHOTO YECTOTHO H3ABPKAN
HANPEXEAUe Ha IBPBHYHHTE TEPMHAHANN
Vismepeane Ha yacTHanEa paspsy H3ABPRAN
Wanpsxnusoct Ha paboTua yecToTa MEXIy H3ABPKaN
COKIMATE W/ BTOPHYHATE HAMOTKH
TecT 2a Tounocr H3BpXAN
Bepudunupane na mapxaposkire U3ABPIKAN
O6paren recr 3a mpenanpexenue H3TBKAT
Iponent na n3mepenns Bropuven DPOXYKT:
" VA/ % In 1% 5% 20% 100% 120%
2,5 -0,01/+8,7 -0,03/+7,2 ~0,06/+3,8 -0,05/+1,3 -0,04/+1,1
10 -0,39/+18,4 -0,34/4+8 -0,2141,7 -0,11/40,2 ~0,1/40,3
3,75 -0,87/+105,6 | -0,68/+53,9 ~-0,49/+30,6 -0,31/+14,7 -0,3/+13,4
15 -4,68/+121,7 | -2,79/+56,2 ~1,72/+26,8 -0,92/4+7,9 -0,86/+6,3
H3mepsane Ba 9acruanus pasps:

1,2 Um 10pC

1,2 Um/ v3 5 pC

MzmeppaTemusT TpancoOpMATOp 0TTOBAPA HA MIHCKBAHMNTA Ha TECTOBHTE HIMCKBAHMN

ehIIacHo cranpapr IEC 61869-1 n TEC 61869-2.




Smmtresamecens s TrosescPimeontors

CERTIFICATE OF CURRENT TRANSFORMER

ROUTINE TESTS
Type: CTS25
insulatfon voltage: 24/60/125 kV
Turns ratior  10//5/6 A
Burden: 0/15VA
Accuracy class: 0.58/10P
Rated frequency: 50 Hz
Production number: 138170
TESTS
Kind of tests Final results
1. Power-frequency voltage withstand fests on primary {ermninals .
(s00 7.3.1.) complied
. 2. Partlcal discharge measurement (see 7.3.2.) complied
3
' 3. Powar-frequancy withstand between sections and/for secondary |
windings (see 7.3.3, 7.3.4) complled
4. Tests for accuracy (see 7.3.5) coraplied
5. Verification of markings (see 7,3.6.) complied
6. Inter-tum overvoltage test {see 7.3.204) cbm plied
Percentage of rated secondary output;
VAI%In 1% 5% 20% 100% 120%
25 +(.33/+17.2 +0,28/+14.8 +0.3/47,2 +0,24742 +0,75/+1,8
10 -0,56/+37 6 -0,46{+13,1 0,13/-0,1 +0,08/2,2 +0,08/-1,8
3,75 “1112,"'105:1 -0,68/445,4 (3, 481427 '0.37[‘(’15[6 -0,36/+14.7
16 ~4,65/+97,9 ~2.587%45.1 <1,88/+24 2 1,207 .4 -1.24145,5

Partlal discharge measurement:

1,2 Um

10

pC

120mi¥3

5

pc

The current transformer complies with test required according

Date:

9.11.2015

to IEC 61865-1 and IEC 61869-2,

o 4

l.ubosd Horak, signature

KPB INTRA s.r.0.
Zdéanskas 477
685 01 Butovice




KPB Intra

Instrument Transformers

CEPTHO®UKAT 3A U3BbPUIEHN PYTHHHU TECTOBE HA
U3MEPBATEJEH TPAHC®OPMATOP

Tun: CTS 25
Wzonanuonno Hanpexenue: 24/50/125 kV
Tperogno orrowenue: 10/5/5 A
Texect: 10/15 VA
Kiac na rousioct: 0.55/10 P
Homunanma yecrora: 50 Hz
ponyxror Homep: 138170

TECTOBE ]
Bua pa tecra Pesynrar

Tect 32 M3HPHKIMBOCT Ha PAGOTHOTO YECTOTHO H3EBpKAN
HalpexeHue Ha IBPBHYHATE TEPMHEAIN '
Hsmepsare #a YaCTHIHES pasps H3NBPIKAT
W3apHxniBOCT Ha PabOTHA HeCTOTa MEMXKILY H3ABPXKAN
CEKUHHTE W/HITH BTOPHYHITS HAMOTKY
Tect 3a TOUHOCT HIABPXKAN
Bepudunupane Ha MapKAPOBKHTE H3IBPIKAT
O6paTeH TecT 3a MpeHaNpexeHue H3IBPIKAT
TIpoHcnT Ha H3MEPEHHS BTOPHYEH HPOIYKT:
" VA/ % In 1% 5% 20% 100% 120%
2,5 +0,33/+17,2 | +0,28+14,8 [ +0,2/+7,2 +0,24/+2,1 +0,25/+1,8
10 -0,55/+37,6 -0,46/+13,1 -0,13/-0,1 -0,08/-2,2 +0,08/-1,8
3,75 -1,12/+105,1 1 -0,68/+45,4 -0,48/+27 -0,37415,6 -0,36/+14,7
15 -4,65/497,9 -2,68/+45,1 -1,88/+24.,2 -1,2947,4 ~1,24/45,5
Himeprane Ha MacTHIHAS pazpag:

1,2 Um 106 pC

1,2 Uny/ V3 5pC

HsmepBaTeaHasiT TpaHcHOPMATOD OFTOBAPS HA H3HCKBANHNATA HA TECTOBHTE H,;;ug_gcsaﬂnﬂ
coraacno crangapt IEC 61869-1 u IEC 61869-2.

"ESHK 02" ¢ ()
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Enstrzsmsmﬁ: Trensiornors

Connection of instrument voltage and current transformers

KPB Intra s.r.0.
Ing, Josef Stejskal

Expen'ence with connection of instrument transformers indicates that not every installation
company is completely clear on how to connect the converter in practice. Examples of correct
.connection, potential errors and their prevention are described below.

Instrument voltage fransformers

It applies generally that a voltage transformer may not be operated till a short circuit and, if it takes
place, an explosion follows very shortly after it. The explosion results in consequent damage of
adjacent equipment, :

Connection of three earthed transformers with one measuring and one auxiliary winding
should be done in accordance with the diagram in Fig, 1. Voltmeters are connected to the
measuring windings (100/v3 V). One of the terminals is always earthed (“n” terminal here).

Fig. 1 Fig. 2
e R e & Tze T
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The auxiliary winding (100/3 V) is connected in a so-called “open triangle”. Unlike the preceding
case, earthing is done at only one point here. For an example of connection in practice please see
Fig. 2.

One of the errors of installation companies is earthing of an open triangle similarly as in the case of
the measuring windings, i.e. one of the terminals of the secondary cireuit is cormected to the earth.
However, earthing of not only the “da” terminal but also the “dn” terminal takes place here with
respect to the character of connection and the transformers are operated until a short circuit occurs.
An explosion occurs consequently.

Insufficient checking is another error that appears in practice. There are cases where one installation
company petforms connection of the measuring winding of transformers in accordance with Fig. 1,
i.e. it applies earthing of the “n” terminal. This company only performs installation of transformers,
Another company will connect voltmeters and use their earthing terminal for earthing, However,
this terminal has already been connected with the “a” terminal of the transformer through the supply
line. General connection is not verified by anybody. The instruments then operate until a short
circuit occurs and an explosion is a matter of several seconds.

Instrument current transformers
A certain advantage of installation of current transformers is the fact that explosions do not oceur in

KPB INTRA s.1.0. delfan: +420 517380388
Zdanska 477 rb—ﬁeﬁmﬂﬁ 5?738’1 43? T
685 01 Butiovice | g Abtanz s 8




Fig. 3

the case of an error in connection; however, damage of the instrument or risk for the operator may-
also occur here,

It applies generally that the secondary outlets are either connected to the burden or
interconnected to the short circuit and one of the outlets is earthed. This principle is apparent
from Fig. 3 and Fig, 5, Several errors are made in practice, Non-earthing one of secondary
terminals may be one of them, Capacitive coupling is created then and the secondary circuit
emits sparks on the frame, Conductive paths are created in the case of longer duration.

Fig. 4
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Ambiguities with the switch-over type of transformer can be another source of errors. A cotrect
example of connection js illustrated in Fig, 4. It is apparent here that one terminal always remains
free. An error occurs if this terminal is earthed. The transformer stops measuring then.

The above described errors may be preveated using several methods. Primarily, installation must be
carried out by competent persons with practise in the given field. If they have not required
experience, they must study installation instructions attached to each instrument or catalogue
documentation (see “Operation and installation instructions”). It is also necessary to perform
inspection of a gencral circuit, i.e. not only operations performed by each individual company, but
connection as a unit and its compliance with the design. After all, disconnection of wires and then
measuring with an ohmmeter is sufficient for verification of earthing of terminals and burdens.

Practical experience with installation of converters, potential errors and methods of their
rectification are described above.

We hope to contribute to understanding of issues and prevention of consequent potential damages
by giving the explanation above.

KPB INTRA s.r.0. tel fax; +420 517380388
Zdénska 477 - lebfan +420-547384433- |
685 01 Bugovice B I plo@kpbintrasz, ~ . . .
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Hpeeoo om anznuiicku

KPB intra

INSTRUNIENT tRANSFORMERS

Cebp3BaHe Ha MSMEPBATENHN M HaNPeKeHOBY TPanctopMaTOpPH

KPB Intras.r.o.
ank. Hozed Creminag (Josef Steiskal)

OnuTsT Upy CBLP3BAHE HA H3MEPBATENHH TPAHC(HOPMATOPH IOKA3BA, Y€ HE BCAKa MOHTaKHA GHpMa
€ HAasCHO KaK IPAKTHYECKH A2 CBBp3Ba Kousepropa. [To-moiy ca onmucany NpuMepH 3a IPABHIIHO
CBBP3BAHE, IIOTEHIHAIHH [PEHKY B TAXHOTO UPEAOTEPaTABAHE.

YisMepBaTeHy HaNpexeHOBH TpaHchopMAaTOpPH

O0monpHIIoKHMO €, Ye HalpesKeHOBHTE TpaHchOopMaTOPH MOTAT Ja He paboTAT KO MOJBATA Ha KLCO
CHEHMAEHME H, KO TO BH3HAKHE, MHOTO CKOPO CJIEJ TOBA II¢ OCHEBA €KCILIo3KS. Bxcmmosnara
IPHYHHAABA JETH HA HAMHPaIoeTo ce B Onm3ocT obopyasase.

Csbpssane na TpH 3a3eMenH TpancdopmaTopa ¢ eANA H3IMEPBATEIHA I €A BTOPHINA
HaMoTKa TPOBA Ja ¢¢ H3BBPIIBA B CHOTBETCTBHE Che cXemaTa Ha ¢ur. 1 Bosrmerpure
ce CBBP3BAT KbM M3mMepraTennure namorkr (100/YV3 V). Eaua or kiemnre neue e
3azemena (“n” xiaeMa TYK).

Fig. 1 Fig.2
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Honzsnaurennara BamMotka (100/3 V) e cpp3ana B T.Hap. “OTBOpEH TPUBIBIHMK”, 32 pasiuka or
TIPCOAITHNA CIydaH, 3a3eMABAHETO CE H3BBPUIBA CaMO B elHa TOUKA TYK. Kato npumep 3a
TIPAKTHECKO CBHP3BAHE BHXK QHT. 2

Enna o rpelikuTe Ha MOHTaXHMATE QHPMH € 3a3eMIBAHCTO Ha OTBOPEH TPHBIHIHUK, KAKTO € B
Ccly4as ¢ u3MepBaTeHi HAMOTKH, T.€. ¢Ha OT KJIEMHTe Ha BTOPUYHATA BEPHTa ¢ CRAP3aHA KBM 26MIL.
Vspnpmsa ce, ofaue, 3a3eMarane He camo “da” xieMa, a CHINO Taka TYK yqacTsa i “dn” xiaemMara o
OTHOLICHHE Ha BUJIA CBEP3BAHE, KATO TpaHcopMaTOpy1e PAGOTAT IO BHIHUKBAHE HA KBCOTO
coefusenue, Cre ToRa CeHBa eKCILIO3HIL.

HegocTaTruna mpoBepKa e Apyra Iperika, KOATO NPaKTHIeCKY B3HuKea, MiMa ciayvau, KoraTto eHa
MOHT®IHA QHpMa H3BHPINBA CBRP3BAHETO HA M3MePBATENHATA HAMOTKa Ha TpancdopMaropa B

croTBeTCTBHE ¢ dHr. 1, T.e. Ts1 U3MON3Ba 3a3eMABaHE Ha “i”° Kitema. Ta3y KOMIAHHA CAMO HIBLPINBA
MoHTax Ha TpancopMaropure. Jpyra KOMITaHws Hie CRHP3Ba BOXTMETPHTE M 1He U3II0N3Ba TAXHATA

KPB INTRA s.r.0. tel fax: +420 517380388 mob|k +420 603481128
Zdanska 477 tel,fax: +420 517381433

685 01 Bucovice e-mail; info@kpbintra.cz .kgbintrg.c /@




dur, 3

“TpaHchOpMATOpa Upes NMHHATA 3a 3axpanBane, OGINOTO CBBP3BAHE HE Ce HPOBEPSBA OT HHKOTO,
Wsmepeareminte TpancdopMaTops Torasa paboTaT 10 Bb3EHKBAHETO HA K.C. B SKCIJIOZUSATA B TOH
CIIy4ai e Bh3HUKHE CIIeH HAKOJNKO CeKYHAM,

* WsMepsateny ToxoBH rpancdopMaropn

‘Onpezieneno IpesMETBO 3a MOHTAX Ha TOKOBH TPAHC(OPMATOPH & GaKTHT, Ye HAMA /ia BH3HHAKHE
CXCIUIO3MS IIPH IPEIIKA B CBBP3BAHETO; OCBEH TOBA, 00aue, MOXE Jia Bh3HHKHE IIOBpeaa Ha
H3MEPBAHETO MIIH PHCK 32 ONEPATOpa. .

Tlo npranmn ce APAJIATA BTOPHYNHTE H3BO)M Aa Ce CBHLPIBAT KbM TOBAPA IIH /13 ¢4
NpHCHEAMACHH KBM K.C. H e{HH OT H3BOAMTE KA e 3a3eMeH. To3H NPHHINM ce BYXAa Ha $ur, 3 1
¢ur. 5. B npakrukara ce oNyexaT HIKOJKO rpemin, Juica Ha 3a3eMaBane Ma BTOPHYRNUTE
KJaeMH Mozxe 1a Ob/le exHa o1 T#X. Torapa ce ch3laBa KAHAHHTHBHO CEHLPIBAHE K BTOPHINATA
BepHra pasipbekBa HCKPH BEPXY paMkara. IIpa no-roaama npoas/OKMTeNHOCT ¢€ Ch3AaBaT

bur. 4
Tm p2 T $ |
Pt S0A 2
I
181 182 %1 iRk
1 re LFE
TMPOBOAAMH NBTAINA, -

Jpyr ¥3TOYHUK Ha Ipewika MoXe Aa Ghie HesICHOTATA Ha THITA IPEEKIIOYBANE HA Tpanchopmaropa.
IlpaBHnen IpaMep 3a CBBP3RaHe ¢ Nokasan Ha Gur.4. OUeRHIHO €, Ye eHa KIeMa BHHATH 0CTaBa
cBobo/Ha. I'pelrkara BE3HUKBA IIPH 323eMABAHE Ha KieMara. Torasa TpancdopMaTopsT compa
H3MEPBAHETO,

T"opeoncanara rpenxa Moxe Ja ¢¢ IPSAOTBPATH YpPe3 H3MOI3BAHE HA HAKONKO METO/IA.
IIspBoHaTANHO MOHTAKET TP#OBA 1A C¢ UZBHPIIY OT KOMIETEHTHH JIHIA ¢ NPAKTHKA B JajeHATA
0fnact. AKo Te HIMaT HeOGXOMUMIES OXIRT, T¢ TPAGBA Ja Ce 3ATI03HAAT ¢ NPHIOKEHATE TYK HHCTPYKITHHN
32 MOHTaK Ha BCCKM H3MEPBATENCH TPasCcHOPMaTOp HITH ¢ JOKYMEHTALHATA OT Xaranora (BHXK
VIHCTpYKIRH 33 MBCTANAINS B MOHTaX "), CHINo TAKa € HeoBXO0MMMO J(a C& H3REPIIK NpOBEpKa Ha
I7apHaTa BEPHIa, T.¢. HE caMo Ha paboTaTa, M3BLPIIBAHA OT BCSKA OTIENHA KOMITAHHS, 4 HA
CBBHPIBAHETO KATO Bh3€J i HETOBOTO CHOTBETCTBHE C MpoexTa. Hakpas n3iunousaneTo Ha MpOBONHMIK
H CIIGK TOBA H3MEPBAHETO C OMMETEP € JOCTATHYHO 3a MPOBEPKA HE 3a3eMABAHCTO Ha KIIEMHTE U
TOBAPHUTE,

l'IpaKTﬁqecxsz OITHT NpH MOHTaXa Ha KOHBEPTOPHTE, HOTEHIHANHHATE I'PEITKY H METONUTE 32 TIXHOTO

OTCTPAHABRHE Ca ONMCAHH II0-TOpPe,

Hanssame ce, 4e ¢ TopHOTO OGSCHEHME CME IOMOrHANH 1 pasGepete MPOGNEMATE M IPEBAHTHEHUTE
MEDPKM BHE BPB3Ka C MOCHEABANNTE HOTCHIMANHH IETH '

KPB INTRA s.1.0. tel,fax: +420 517380388 mobil; +420 603481128 e
Zdanska 477 telfax: +420 517381433 mobit:+480'6042%7033
885 01 Bucovice e-mail: info@kpbintra.cz www kpbintra.cz
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gnﬁtzwmeni: Franyfamem

The Instruction for the current transformers

The mounting position of the instrument transformers CTS, CTT and CTB is arbitrary. The
transformers CTSO 38 are mounted _

in the vertical position, The transformers are fixed by the means of four screws M10 (CTS 12) or
M12 (CTS 25, CTS 25X, CTS 25X Sch,

CTS 38, CTS 38X, CTS 38X Sch, CTSO 38, CTB 25, CTT 25} in the holes in the basic plate or in .

the profiles.The connection of

the power circuit fo the primary terminals is done by the means of the screws M12 (See picture
No.1) with max. torque module

70Nm, We recommend use terminal ends corresponding to the used cross-section of the conductor
(its maximum size is }

10 mm?2) for attaching to the secondary outlets.Metal functional parts of-the-tfansformer are coated
against corrosion, The

primary terminals are galvanized with nickel or silver-plated. The secondary terminals are
galvanized with nickel, The basic

plates are cold galvanized (transformers for the indoor settings) or hot galvanized (transformers for
the outdoor settings).

We recommend clean transformers from dirt and draw close the connections in case of shut down.

Before starting-up it is necessary to earth the metal base of fransformer (earthling “cube”
with screw M8x15 with max,

torque module 10Nm see picture No., 1) and one secondary terminal of every outlet (See
picture No. 2). The secondary

outlets, that were not used, are necessary to be short connected and earthed (See the examples
in pictures No. 3-5),The

earthling of the secondary outlets is done by the means of screws M5x16 (max. torque 2.7 Nm)
and jumpers (See picture No. 2) that arethe pasts

of the set of each supplied transformer.

. ) 3 i
Picture 1: Mounting systemof transformer €T$ gij gg.._ﬁ;ﬁao-
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Tightening torque max.

Primary terminal M12 70 Nm
Ground terminal M8 10 Nm
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Secondary terminal M52,7 Nm

The construction of transformers allows the switching of the ranges on both the secondary and
primary sides. The secondary

switching is made by the means of switching of branches on the secondary coil. See the examples in
picturesNo. 6-9. The

primary switching has easy mounting, connecting two jumpers into the circuit by the means of
screws M8 (both the screws ‘

and jumpers are the part of the set of the transformer). See the examples of interconnection
inpictures No. 10-13,

Picture 2: The way of connection of conductors to the secondary terminals, including of the esrthing of one
terminal for the transformers for the indoor and outdoor satiings,

The secondary terminal board is provided with the plastic cover with sealing cover and also, on the
sides, with the threads '

Pgl6 with screwed blinding and jumper for the drawing die of the secondary line-wires.The
secondary terminal board of

the transformers for the outdoor settings (type CTS0) is provided with the waterproofcover with
sealing screw and waterproof

bushing for the connection of the secondary line-wires.

The examples of circuit of the secondary terminal board of measuring current transfdrmers,
including special cases

There is the example of circuit of two-cored transformer with ratio 50//5/5 A in the picture No. 3.
The terminals of the fi rst

secondary winding (symbols 151 and 1S2) are connected to the external load and one teriinal (in
this case 181) is earthed,

The second secondary winding (symbols 281 and 282) is not connected to the external load and s
the terminals have to .

be interconnected in the short circuit and they have to be earthed. The wiring diagram is in picture
No. 4. The mounting of '

the terminal board is in picture No. 3.

KPB INTRA s.1.0. tel fax: +420 517380388
ddéanska 477 oot fee 2420 5173BIABS e ey
685 01 Butovice | ~eall fg@gpbip,tr@,gzl-, o
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The example of mounting of the secondary terminal board of one-core transformer with the ratio
50-100//5 A and with the
switchingon the secondary side you can see in the following pictures. Picture No, 6 describes the
connection for the ratio :
50//5 A. Terminals S1 and S2 are brought out to the external load and one terminal (in this case S 1)
is earthed. Thé electric
scheme is in picture No. 7. The mounting for the ratio 100/5 you can see in picture No. 8, Terminals
S1 and S3 are brought '
out to the external load and terminal S1 has fo stay earthed. Terminal S2 remains unassigned.
Wiring diagram is in picture

No. 9.

PR A O U
e

Ficzm-eg o6 Bisom Na T Pirtude NO.8 Fidtue No B

In the following case you can see the example of mounting of the primarily switchable transformer
with the ratio 50-100//5 _ _

A. In picture No. 10 is shown the connection for the primary current of 100 A, Terminals P1, C1
and P2, C2 are interconnected

by the means of the special connector and screws M8, Wiring diagram is in picture No. 11. The way
of contacting for

the primary current of 50 A is in picture No. 12. Terminals C1 and C2 are interconnected by the
means of both connectors

and screws M8. Scheme is in picture No. 13,

Pickurg N YG Picluee Ne. 37 Picture 80,12 Prcture Mg, 13

oz £z g]? }r«f&é% fi%e(sxmz

3

Note: The above-mentioned connections are recommended by the producer only in the caseswhere
the expert designer does not determine other way.

Secondary terminal:

e Ay R
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Frequency of necessary control tests during operation: (

Periodic control tests and checks on the condition of transformers during operation be
carried out every six months and then made repairs.

I

- R ,/EAK 02" 0011\
KPB INTRA s.r.0. tel fax +4?U 51 7380388" - 54-4?0 603481128
Zdanska 477 lel fax: +420 517361433 7 +420 604237033
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Wncrpyrmas 3a Toxoen TpanchopmaTopu

MsCTOTO 32 MOHT&X Ha HIMEpPBATENHATE tpancdopmaropy CTS, CTT u CTB e
npoussonHo. Tpanchopmaropare CTSO 38 ce MonTHpar

BBB BEPTHKAIHO Tonoenne. TpanchopMaTopure ce 3aKperBar ¢ IOMOINTA HA TETHPH
sunTa M10 (CTS 12) mne M12 (CTS 25, CTS 25X, CTS 25X Sch,

CTS 38, CTS 38X, CTS 38X Sch, CTSO 38, CTB 25, CTT 25) npe3 OTBOpUTE B
OIIOpHATA IINI09a MK B npoduiuTe. CBEp3BALETO HA '
CHIIOBATA BEpAl'a KBM KIEMHTC Ha UBPBHYHATA HAMOTKA C€ M3BLPIIBA C IOMOIITA Ha
puaToBe M12 (Brox durypa No.1) ¢ Make, 3aTsram MOMERT

70Nm. Tlpemopwysa ce a ce M3NON3BAT KabenHu HaKpaHHHIH CHOTBETCTBAUIE HA
UBTION3BAHATE CEUCHES Ha IIPOBOXHIKA (MAKCHMAIHAAT PasMep &

10 mm2) 3a npucrenuuspaye XEM H3BOAHTE Ha BTOpHYHATA HaMOTKa. MeTalnare
YHKIUMOHANHY YacTH Ha TPAHCHOPMATOPA HMAT AHTHKOPO3HOHNO OKPUTHE,

KiemMaTe Ha NBpBETHATA HAMOTKA CA TANBAHMYHO IOKPHTH C HYKEN M cpebpo.
Knemure na BTopuurata HAMOTKA Ca FANBARMYEO HOKPHIH ¢ HUKEL. Onopunre

VIO ¢a CTYHEHO Tranpanusupanu (rpascdopmaropn 3a paGoTa Ha 3aKpHTO)

HIM TOpeIo ransannaypany (TpanchopmaTopy 3a pabota Ha OTKPHTO).

Ipn crmpane ce npemopsrusa fa ce MOYHCTAT TpaHcdOpMATOpHTE OT npax M Ja ce
JIO34TETHAT CHEAUHEHUATA,

Hpepn srmiousane B paGora e Heo6XOAMMO 1a ce 3a3¢MM MeTAJHATA

0CcHOBa Ha TpaHchopmaTopa (3a3emMaBama KiemMa ¢ BT M8x15 ¢ Maxc.

3araram moment 10Nm smwx dur. No. 1) 1 enua KJeMA HA BTOPHYHATA HAMOTKA 32
Beexu m3pox (B dur. No. 2). H3pomure Ha BTOPHYHATZ HAMOTKA, KORTO He ce
H3MOJI3BAT, ¢ HEODXOMMMO Ja 6HIaT CBLP3aHM HA Kheo i 3a3eMenn (Brox NpHMEpPHUTE
Ha durypn No. 3-5).

3a3eMABAHCTO HA H3BOJMTE Ha BTOPMYHATA HAMOTKA CE NIPABH C TIOMOIITA HA BHHTOBE

M5x16 (maxe. aaTsram momeny 2.7 Nm) u mpksMuepy (s durypa No. 2), xouro ca

YacT OT

KOMILIEKTa Ha BCEKH JIOCTABAH Tpanchopmarop.

Purypa 1: CucTema 3a MOHTaXK Ha TpaHChOPMaTOp Eﬁj ; g B
TS S 1 ey
L i i
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Maxce, saTaraui MOMEHT
Krema  ma NbpBHAYHaTa
Hamotka M12 70 Nm Kinema
3eMd M8 10 Nm
KnemanaBropuynaTanamoTka
M5 2.7 Nm
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Koncrpyxiuara Ha TparcdopMaTOpuTe I03BOMIBA IPEBKIIOUBANE Ha 0OXBATHTE KAKTO OT
CTpaHaTa Ha BTOPHYHATA HAMOTKA TaKa M OT CTPAaHATA Ha IIBPBHIHATA. IIpeBKIOYBAHETO
OT CTPAHATA Ha

BTOpHYHATa HAMOTKA C€ OCHUIECTBABA IOCPEACTBOM IPEBKIIOUBAHE HA CEKIHM

BBPXY BropuuHarta 606una, Bux npumepute Ha durypu No. 6-9.

IpepkmoyBaneTo OT ¢TpaHaTa Ha IHPBHYHATA HAMOTKa HPENCTABIABa MPOCT MOHTAX Upe3
CBBP3BAHE Ha 1Ba JDKBMIICPA BBB BEPHIaTa IOCPEACTBOM BuHTOBE M8 (M BUHTOBETE U
JUKBMIIEPUTE C€a YacT OT KOMIUIEKTa Ha TpaHchopmaropa). Bmx npumepure Ha
B3QHMHO CBBP3Bane Ha burypu No. 10-13,

®urypa 2: HauuH Ha CBbP3BaHE Ha NPOBOAHNLKTE KoM KAEMUTE Ha BTOPUMHATA HAMOTKA, BRAIOUUTETHO
3a3eMABANE HA efHATa KNema Npy TpaHchopmaropure 3a ynoTpeba Ha OTKPUTO W 3aKpUTO.

KnemopensT Ha BTopuuHaTa FAMOTKA € CHAGAER ¢ TTACTMACOB KOXKYX C VIINETHIBAL
BHHT ¥ CHILO, OT BCSKA CTpaHa, ¢ pezba

Pgl6 che sapuTa Tana ¥ HKHMIEP 32 CBHP3BAHE HA BTOPHYHHTE TIPOBONHMIIH.
KnemopeatT Fa BTIOpRYHATA HAMOTKA Ha ‘
TpancdopMaTopH 32 oTkpuT MouTaX (Trnt CTSO) e cHabzen ¢ BOJOHENPOHEIAEM KOXKYX
C BHHT 33 YIIBTHABAHE H BOJOHEIPOHUIIAEMH

TIPOXOAHH H30JIATOPH 33 CBBP3BAHE Ha MPOBOHMIMTE HA BTOPHYHATA CTPaHA.

Ilpamepn 3a cBHEP3BaME HA KIEMOPEIA HA BTOPUIHATA HAMOTKA HA (
H3MEePBATEIHUTE TOKOBH TPAHCHOPMATOPH, BRIIOUHTEHIHO CIICIAATHY '

tIryyan

Ha gmr. No. 3 e ganen npramep 3a cebp3pane Ha TpaHCHOPMATOP ¢ JIBE CHPLEBHEH ¢
KoeHImenT Ha Tpancdopmaums 50//5/5 A. Knemure ua nnppara

BTOPUYHA HAMOTKA (03HaveHus 151 u 152) ca ceBpp3any KB6M BHHINHUS TOBAP K

emHa kneMa (B rosu caydai 1S1) e sasemena.

Broparta Bropuuna HaMoTKa (o3uageHus 251 u 282) He e € cBLP3aHa KBM BHHIIHHS TOBap
1 TaKa KneMuTe Tpsabea Ja '

OBIAT CBHP3AHH HA XBCO TI0 MOK)LY CH ¥ 3a3eMenn. Enextpuueckara cxeMa e HoKasana
Ha Qur. No. 4. Montupanero Ha

Ha KJIeMOpeZa e nokasaHo Ha ¢ur. No. 5.
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HpuMep 36 MOHTHpPaHE Ha KIEMODE) Ha BTOPHYHATA HAMOTKA Ha TpancHopMaTOp C exHA
CBPUEBHHA C KOSHUHEHT Ha TpaHchopManus 50-100//5 Anc _

BKIOMBAHE OT CTPaHATA Ha BTOPUUHATA HAMOTKA MOXKE i BHAMTES HA CICHBALIHTE
¢urypu, Gurypa No. 6 onucea cebp3sane 3a KoehHUEEHT Ha TpaHcdopManms

50//5 A, Knemure S1 1 S2 ca BIOIOUEHH K5M BBHIIEH TOBAp ¥ eAna xnema (B ciydas S1)
€ 3a3eMeHa. EnekTpudeckara

cxema e ganena Ha (ur. No. 7. MorTaxsT 3a koedmupent na TpancdopManus 100/5
MOXe Zia BUzuTe Ha durypa No. 8,

Knemure S1 1 83 ca ceopsann

KbM BBHINCH TOBap ¥ KJeMa S1 Tpabpa a ocTane 3aseMena. Kirema S2 octapa
Hecpap3ana. Enextpuyeckara cxeMa e Jjanena Ha Gurypa

No. 9.

Purypa No 6 ®urypa No 7 ®urypa No 8

e e

e

B creppammmsa cnyyait MoxeTe a BUAMTE IpEMep 3 MOHTXK Ha TpaHchopMaTop ¢
NpPEBKIIOYBAHE OT CTPAHa Ha IIPBHYHATE HAMOTKA ¢ KoeHIMEHT Ha

Tpanchopmanus 50-100//5 .

A. Ha dur. No. 10 e noxasano cebp3panero 3a nspeugen Tox 100 A, Knemure P1,

C1 u P2, C2 ca cRBp3any IOMEXIY CH

C ITOMOTITA Ha CTICIMAeH KOHEKTOP M BuHTOBS M8, EnekrpHucckata cxeMa ¢ Moxasana 5a
¢ur. No, 11.

HaunusT Ha CBRp3BaKe 32 : _

oepsrIes Tok 50 A ¢ oxasano #a ¢ur. No. 12. Kiremu C1 1 C2 ca cphp3ann HOMEXY CH
IIOCPEACTBOM KOHEKTOPH

u eraToBe M8, Cxemara ¢ na dur. No. 13.

durypa No 10 ®urypa No 11 durypa No 12 durypa No 13

2
3abesenka: [ToxkazaHOTO MO-TOPE CREPIBANE CC IPENOPHYBA OT IPOU3BO Tcgh /
CaMO, aKO EKCLEPTHT-TPOEKTANT HE € OIPENCHMI APYT HAUMH,



Knema Ha BTOpMYHaTa HaMOTKA:
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MepnoaM4HOCT Ha HEOBXORUMUTE KOHTPONHM M3NUTBAHUS NO BPEMS Ha EKCAMOATALA:
[eprorHITE KOHTPONHM M3NUTBAHUR M NPOBEPKY 33 CHCTORHHETO Ha TPaHCHOpMaTopiTe No BpeMe Ha
excrnoaTauus ce H3BbpLIBAT Ha BCEKY 6 MECeL|a 1 ClIe) M3BLPLISHN PEMOHTAY ABHHOCTH.
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Protection of voltage transformers against ferroresonance

The phenomenon of , ferroresonnance * can occur in single —pole voltage transformers in HV inadequately earthed cable
networks. The impedance of transformer and the earthing capacity of the cable create a potentially oscillating RLC circuit.
When an overvoltage come by the case of earth connection or some switching, the phenomenon of ferroresonnance can
appear. The consequences are overheating of magnetic core and coil, damage of insulation and burst.

To prevent HV equipment we recommend to use connection of dump resistor in open delta of additional secandary win-
dings (see picture 12 below). Mounting dimensions are in the picture 13. The value of resistance is 68 Ohm/ 200W {type
of TR305 producer is , Tesla Blatna*). Resistor is available to order in our firm and we can deliver it single or with other
transformers.

We recommed to use it in new installations as prevention,
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3amuTa Ha TOROBH TpaHchOPMATOPH cpemy (epopezoHanc

Spnenuero ,pepopesonanc” moxke na ce NOABHE B CHHONONOCTHHTE HATPEKHTCITHE
(Bonradcru) TpancOPMATOPH IPH BUCOK BONTAX KATO HHAYKIHMS Ha 336 MUTEIHATA CHOTEMA,
VMipernancsT #a TpaHCHOPMATOPA H KATIAMTETA Ha 333eMUTENHATA CHOTEMA CH3IABAT
noBnmIaBaly (yomnsamy ce, eckanupam) RLC norox. Korato ce NOSBH IPeHATIPSKEHHAE BHB
3a3¢MATENHATA YPEaOa UNK TIPU IPEBKIOYBAHE MOE JIa CC NOIBH ABJIEHMETO (DepopesoHanc.
[locnepuumre ca nperpssaHe Ha MATHMTHOTO ANpO  (METANHMTE IUIACTHHH HA
MArHHTOLIPOBOMA), NperpsBaHe Ha HaMOTKaTa (HaMOTKWTe-Gofumata), mnpoBena Ha
usonanusta Wi BURST-brum (wecrorro-pubpanponna peakims).

3a Jla ce npeaOTBPATH NpeHanpexenne B 0GOPyABAHETO HHE LPEHOPHIBAME Ja C& HANON3EA
BpB3Ka ¢ aMimHros (Gydepen) pesncrop B OTBOpEHATA NEATA HA BTOPHYHATA HAMOTKA
(cxema 12 mony). ‘

CreAMBPTENHITE HapAMeTpy ¢a Ha cxema 13,
CroitHOCTTa Ha CHIPOTHBIEHHETO ¢ 68 oMa/200 para.

(TR305 npouzsonuren: Tesla Balta)

Pesucropa ce npemnmara BB Halnata (HPMa M MOXKEM Ja TO NPEIVOXHM eXUHNYEH WA B
KoMOMHAIMA ¢ HPYFH TparcGOPMATOpH.
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TPAHCIIOPT X1 CbXPAHEHUE HA U3MEPBATEJIHU
TPAHCPOPMATOPHU ‘

CbXPAHEHHUE

Hsmepsatenmunre Tpascopmaropu Tpsfea ma Gemar CBXDAMABAHH B MOMEIICHHAD C
Temrepatypa fo 27 rpapyca xo Llensnit (tosa e naii-goGpust TEMIIEPATYPEeH JHAIA30H 33
CHXPaHEHHE), 3aMOTO MP¥ MOHT®K He & HY)XHO aJANTAIHOHHO HIYaKRaHe.

IoMemenusra B KOHTO TpanchopmaTopute GHBAT CHXpaHABAHH TpabBa Ja ca ¢ HucKa
BIaKHOCT H B 3a3BHCHAMOCT OT IapaMETPHTE Ha TPaHCHOPMATOPHTE M TAXHOTO BETPENIHO
(paboTHO OXMaXKHaHe) Te3H NOMEIEHNs e HeOBXOMIMO 1a 6BAAT CHAONEHY ¢ BEHTHIANOHHA
CHCTEMA, OCHTYPABALIA IPOYHCTBARETO HA BH3)IyXa,

Tpancdopmaropure Tpabsa xa 6b0ar MOCTABSHH BJajed OT Bjara ¥ Ha JOCTATHYHO BHECOKO
MJICTO, TaKa 96 Jia He GbJAT B KOHTAKT ¢ JIEKTPONPOBOIHMHE TETHOCTH,

TPAHCHOPT

Ipu 1tpamciopr Ba wusmepBatenumTe TpaHcpopmMaTopu psbBa L& ce IOCTABAT B
TIOJIOXKEHHETO, B KoeTo e G'bIaT MOHTHPARH, & CHINO 14 ce M3BsreaT BRubpanuH. 3a tasu uen
IIp¥  rONCMHTE  TPAHCHOPMATOPH Ce  MBHON3BAT aHTHBMOPDAlMOHHH  paMKH  3a
TPAHCIIOPTHPAKETO MM, A IPH MATKHTE HONHECTEPHY OTIAKOBKH ¢ BL3AymicH Gydep.

Hsmepratennure Tpancd)opMaTopH ce A0cTaBAT oT MBNEIHNTENS B MOXXOAAIA ONAKOBKA,
KOATO IapaHTHpa Sala3BamHeTo UEMOCTTa Ha H3NEMATA IPH TPAHCHOPT, TOBAPHO-PA3TORAPHH
BefiHocTa M chxpanenme. Ha Besaxa omakosxa 1 ca HaneceHu TPaHO HAUMEHOBAHHETO HMIH
SHAaKa Ha NpOMSBOJMTENd, THIOBOTO ofo3uayeNMe Ha H3LEIHETO, 16-nadposns
HACHTHHKALHOHEH HOMED, KaTO CHUIMS TPAOBa Ka Ohie KoJpan 1 B Oapxox. B cnyuam na
obuia omaxoska Ha oupesenck 6poit TT, Te TpsGBa a ¢ MOPSAHH MACHTH(PAKANHOHHY
HoMepa. Ha OnakoBKara ce M3NMCEAT BCHYKH YHUKAIHE HACHTHOHKAMHOHEH HOMepa, KATo
HHU(POBO UIMACBAHE U KATO GAPKOZ,

38)(BIDKUTENHO YCIIOBHE IIPH TPABCIIOPTA H CBXPaHEHHETO Ha TpaHchopMaTopuTe € Ha ce
M30HrBA NPAK KOHTAKT C BB3AYX M M3OTUPAHE OT aTMOChEPHH YCIOBHS,

IIpy HOpMasHK YCIOBYS Ha CHXpAHCHEE ¥ HAON3BAHE, H3MEepBaTeNHNTE TpaschopMaTopH ca
C EKCINOATAUHONHA ABATOTPARROCT MEH. 25 T







