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YBANAEMM TOCNOXM W TOCTOAA,

fpeaccTasame Ha BaleTo BHUMaHUE NPEANOXEHWETO HY 33 W3nbrHeHWe Ha ofjecTeena nopbuka ¢
npeamet ,[locTaBka, AEMOHTaX W MOHTEX Ha TPUdasHu MacnoHanbrHeHW NoHWKapaliy CUNoB
TpaHcthopmaropu 110kV/Cpeako Hanpexenue (CpH) v uanoto HeoBX0AUMO NOMOLWHO oBopyABaHe”,
ped. Ne PPD 17-001, OBocobeHa noauuus Ne 1 /Ofi/ , nogcranuma /MC/ “Mnapoct” (3anucea ce
oBocobeHama NosuYyUs, 3a KOAmo ce ydacmea) o

1. B cnyuail, Ye GbaeM u3bpaHu 3a W3NbLNHUTEN, Lie MNLNHUM NpeAMeTa Ha nopwikara B MbMHO
ChOTBETCTBYE ¢ M3VUCKBaHWATA Ha BL3noXuTens, Kato ce 3ajb/xaBame fa cnassame U3UCKBaHUATa Ha
‘HopmarueHara ypeaba Ha PenybBnuka Brnrapus.

(4. NpeacTasaAm TexHuMYEcknTe crelmdukauy o pasaen |l Ha AOKYMEHTaLMATA ¢ NOMBIHEHW BCUHKA
" USJCKBAHY CTOMHOCTM 3a BCHUKM NOSULIMK OT CTOKaTa NO NpeameTa Ha nopsykara.
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3. [leknapvpam, Ye NpeanaraHoTo OT Hac obopyABaHe OTroBapa Ha MUHUMAaNHUTEe TEXHUYSCKNA
UBNCKBAHWS Ha BL3noXuTens, KOUTO He ChAbPXAT rpatha ,MapaHTupaHo npeanoXeHue” B Tabnuuute Ha
TEXHUUECKUTE CrelMPUKaLMN Ha CTOKAaTa, NPUROXEHNEe KbM HACTOALLOTO NPSANIOKEHNE 38 U3NBIIHERNE
Ha nopbuKaTa.

4. NpencraBaM BCUYKM WIUCKBEHW AaHHW W AOKYMEHTH, NOCOuMeHW B MpunoxeHue 2 OT HacToAWOTO
TEXHUYECKO NpeanoxeHue. 3anosHar CbM C M3NCKBAHETO, Ye MPEACTABEHWUTE AOKYMEHTU TpsbBa fAa
GbaaT Ha GBArapCKM e3nK UNu ¢ Npesoy Ha Bbrapckk e3uk, NPUAPYKEHU C OPUrHHANHITE AOKYMEHTH, C
" WBKNIOYEHWE HA KaTanoauTe W NPOTOKOMW OT M3nUTaHua /e criydal, 4e ce usuckeam/ sa marepuanure,
KOWTO MOTaT fa ce NPEeACTaBAT 1 CaMo Ha aHIMUACKN S3KK.

5., BanosHaT CbM, 4eé MpeAcTaBeHUTE OT HAC TEXHUYECKH ACKYMEHTU ca ll:LOl-(%\SaTEBHCTF.’:O 3a
JeKnapupaHuTe oT MeH TeXHWYECKW AaHHW Y napameTpu B TEXHNHECKUTE crneyudukauumn HWG.

6. Beuuku Matepuany, anaparypa, ofopyABaHe, CbOPBbXEeHUA 1 Pe3ePBRY HacTH, KOUTo &\‘n !
e BRarame npu uanbnHexue Ha obekTa Ha nopbvukarta e ca Hosu, HeynoTpebasary, npui
AeKknapauau  WunM - cepTacuxaTW/aexnapauik 3@  CbOTBETCTBME, CbINACHO UIKCKBAHWATA Ha
GbIrapckoTo 3aKOHOAATENCTRO U OTTOBAPAT Ha MUHUMAaNHUTE TeXHUUECKK U3MCKBARVA HA Buanoxurens,
oNpeASneHn B TEXHUUYECKUTE cneumndmkalivi.

7. MNoTebpgaeaM, ve nNpeacTaBArTe OT Hac CTOKW, ONMcaHK B TexHW4eCKOTO BW fipeAnoxenue, ule
OTIOBAPAT Ha MOCOMEHWTE OT BbL3NOKWUTENA cTaHAapTH WNW Ha eKBUBANEHTHW. B cnyqaﬁ, ve gafeH
Mavepuan oTroBapsa Ha cradHaapt, ekeMBaneHTeH Ha NOCOYEHWs Ce 3agbmkasame Aa ro oTpasviM B
OTAeneH OKYMEHT v Aa npe.qc75¢m JOKa3aTencTea 3a eXBNBaneHTHOCTTa Ha AsaTta cTaHanpTa,




Mwbpeu eran — flocTaska Ha UANOCTHO oBopyaBaHe no cboTeeTHa ofocobeHa nosuuvs:

MakckmaneH CpoK 3a A0CTaBKa W MOHTaX BbPXY BpeMeHeH dyHAaMEeHT Ha HO TpudhaseH/n
MacnoHankiHeH U noHwxasaw/n TpaHcdopmaTop/n 110kV/CpH, BeaHO CbC CHLOTBETHUTE LE3sEBHU
YaCTH, KaKTo M 32 [OCTaBka Ha AonblHuTenHo ofopysBaHe 3a cboTBeTHATa 0GocobeHa Nosm f0 300

{TpucTa) AHKW OT gararta Ha nognuceade Ha [orosop ¢ ManbiHuTen. _ / ;

8.Cpoxoae 3a W3NbLNHeHWe Ha obujecTBeHaTa nopBYKa:

Mpegnaram cpok 3a [ocTaska W MOHTa¥ BbPXY BpeMeHeH dhyHOameHT Ha Hos Tpudased
MacnoHanenHer noHwwaealy TpaHcdiopmartop 110/Cp.H., BEAHO CbC CLOTBESTHUTE pesepsBHK YacTH, -
149 gHu /He noBseve ot 300 gHW/ OT fJaTaTa Ha nognUceaHe Ha [orosop. HaACHO CbM, Ye TO3KM CPOK Le
6Lae oueHsBaH, c¢wkrnacHo MeToguka sa ouedka, noxasaren — (12, /sa ofocobena nosuyua 2
npednoxeHus cpok e 3a 2 bpoa Hos mpuchadeH MaCAOHANDIHEGH NOHWKaeall MpaHcdopMamo,
110/Cp.H./

Mpeanaram cpok 3a [ocraska Ha AonbnHUTENHO ofopyasaHe - 149 gHKU [He noeeve ot 300 anw/ ot
Aarata Ha NOAMMCBaHe Ha A0rosop. 3anoaHaT CbM, Ye MOra ga 40CTaBaA AoNBNHUTENHOTe ofopyasade
npean AocTaBKkaTa Ha HoB TPUhEseH MachoHanenKeH TpaHschopmarTop.

lLle »3N®NHUM MOHTaXHUTE AeAHOCTH M BbBEXAaHe B eKCnioaTayus Ha Hos TpudaseH MacnoHanbnHeH (
noHvxasalw, TpaHccopmatop 110/Cp.H B cpox fo 30 /rpuaecet/ AHM OT garara Ha noanucaH
Bb3NAraTeneH npoToKkon Ha Boanoxvrens.

B cpox ot 30 AaHM cnep nopnucBaHe Ha AOrOBOP LWe npeacTaBs Ha Buanoxutens Tporpama n JiuHeeH
rpachuk, CbrnacHo W3UCKBaHVSTA Ha AOroBopa.

NuneitHvaT rpadiuk Wwe BrmouBa rpaduk 3a JocTaska Ha UANocTHOTO obopyaBaHe W CnnchkK C© nulara,
OTIrOBOPHU 3a@ U3NbIHEHWE Ha AsHOCTMTE NOo 3aCKNaanaBaHe U uasemade Ha obopysBaHeTo.

3anoHaT CbM Ye BCUYKK AeHOCTY, 33 XOUTO Ce U3WCKBA V3KMIOMBAHEe HAa HanpemeHle Ha ChopbXeHud
623 BL3IMOXHOCT 33 BhaCTAHOBABAHE 33 ONpeOeneHr KHTEepBan oT Bpeme (MUHUMYM dea KaneHOapHU BHu)
B OPY/3PY 110 KV TpsaGea fa ce usebplUBaT B nepuoda Mexay mecel Anpun u mecel, OKTOMBPU Ha
2018 roguna.

9. 3anosHaT ckM, Ye cneasa aa Gbaar onpedeneHy TOMHW pa3mepn Ha TpaHcdopmaropa, cbobpasHo
MSICTOTO Ha HEroBUS MOHTaX 3a KOHKpeTHaTa oBocobeHa nosulus ThH KaTo NOcCouMeHuTe pasMepu B
TEXHUMECKUTE cheuvduKkalyun 3a TpaHchopmaropa ca UHANKATUBHI (NPUBNU3UTENHK).

10. Jeknapvipam, Ye npefacTaBATENn Ha Y4YaCTHWMKA, KOroTO MPEACTEBNABAM & W3BbLPLUIMA ornej Hak
oBeKTa, B KOHTO Ce A0CTaBA U MOHTUPa Ha NOCTosHeH dyHaaMeHT HOBUA TputhaszeH MacnoHansHeH
nouvxaealy Tpaxcdopmatop 110/Cp.H., cbrnacHo W3UCKBAHUATA Ha AOKYMeHTaluATa 3a yvactie W
npynaram geknapauns 3a M3BbplUer ornen KbM HacTOAWOTO NPEAtoKeHve. (

11. MNpeanaram rapaHLKoHEH CPOK:
11.1. 3a cunos TpaHChopMaTOp W pesepBHU YacTH - 24 mecela /He ro-Manko om 24 Meceyal, oT gaTata
Ha npuemo — NpejaBatener NpOTOXON 33 U3BBLRLUEH MOHTaX BbPXY BpemereH hyHIaMeHT.

11.2. 33 ponwnunTentio obopyasade - 24 meceua /He no-manko om 24 meceual, oT Aatara Ha npMemo —
npepaeareneH NPOTOKON 3a nonyvaeaHe Ha CToKaTa o7 Bbanox T{

11.3. Ha MOHTaxHU aeliHocTh: 60 mecelia OoT AaTaTa Ha ﬂpOTOK\O YCMeLIHO NPoBeAeH 72-4acoBu
npobu.

12. fleknapupam, Ye NPOUIBOANTENAT Ha NPeAnNaraHuTe oT MEH B HacTosAWaTa npoueaypa TpridasHu
MaCROHaNbIIHeHY NoHWKagaly cunoey TpaHcdopmaTopy 110kV/ICpeaHo wanpexerwe (CpH), npunara
CUCTEMA 33 YnpaBneHne Aa kayecTeoTo no ctaHgapt BAC EN {SO 8001 nnu exsusanenTeH. [punaram
KONWe Ha BanuaeH cepfuctbmikar no cradgapt BAC EN ISO 9001 Ha npowassoauTEna Ha npeanaraHus
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13. YNbiHOMOLWEHO NAUe 33 OTFOBOPHUK (KoopauHaTop) no GesonacHocTra, ako Ob, - H 3a
vanbnuvTen e Bacwn Anrenoe CtoaHoe Tern: 02/9 526 925 GSM: 0886 150 135. /

fpunoxenusn:
«  TexHUYECKU U3UCKeaHUs U Creuuchuxayuy 3a U3MbiiHeHue Ha nopbykama — pasden 1V, om
JoxyMeHmalyuama aa yyacmue —~ NombiHeHu Ha CbOMSemHuUMe Mecma;
+  U3ucksaHu SokyMeHmU om TexHUYeCKU U3UCKeaHUs U cneyugurayuu;
«  [exnapaiun 3a KOH(UASHUMANHOCT K USBbPLUIEH ornied Ha obekra
«  Konve Ha ceprudhmkaT no crangapt BAC EN [SO 8001 @ 2008, Ha nponasBoavTeNns Ha
npeanarakius TpaHcthopmaTop
+ TlpunoxeHue Ne 12 lNpe3exTauna Ha 3asoiaa NPOU3BOAUTEN
MpunoxeHwe Ne13 MponaseaeHun TpaHchopMaTopy
Mpunoxerne Ne 14 KatanoxHa nHdopmaums BeHTUNHY 0TBOLAK
Mpunoxerue Ne 15 KaranoxHa uidopmauus Peneiiny sawutn SPRECHER
Mpunoxerne Ne 16 KatanoxHa wHdopmauvs Peneiinu salum Woodward
Mpunoxenue Ne17 [exnapauus o npoussogutenss SPRECHER, 4e npeanaraHuTe satlvti
NOANBPKET UCKZHNTE KOMYHUKELWOHHK NPOTOKONU
+  Tipunoxetve Ne18 [eknapauus oT npowssoautens Woodward, 4Ye npepgnaraHute salmty
NOAABLPKAT UCKAHUTE KOMYHUKALIMOHHU NPOTOKOAY !
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OBocobeHna noauuma 1 /0N 1/
HoctaBka, ApeMoHTaX M MOHTaX Ha TpudrazeH MacnoHanbiHeH NoHMMKaBalw, CUNoB
TpaHcdopmarop 110kV/ICpH 3a nopctaHuus MG/ ,Mnagoct®, KakTo ¥ AOCTaBKA Ha uanoTo
HeobxoauMo noMouwHo oBopyaBsane

TAEJIULIA Ne 1
CTaHgapr Ha MaTtepuana 3a TputhaseH MaCNOHANBIHEH CHIOB TpaHcgo 3a_fC
~Mnagoct®, 40/63 MVA, 110  12x1,25%/21/10.5 kV

XapaKkrepucTvka Ha Marepuana:

TpughaseH MacnoHanbiHeH CUNOB TPUHAMOTBYEH TpaHcopmarop 110 £ 158 %/ 21 7 10,5 kV
HENPEeKLCHaTo HaToBapeaHe ¢ MolHooT 40/63 MVA, ¢ MakcuManHo HUBO Ha 3BYKOBO HansraHe 66
dB(A). HeyTpanure Ha HamoTkuTe Ha cTpana 110 kV 1 Ha cTpaHa 21 kY ca opasMepeHu fa usabpxar
CbOTBETHUTE TOBAPHU TOKOBE Y TOKOBE HA 3EMHU KbCU ChEAKHERUS.

MaruvTonpoBoALT Ha  TpaHcopmatopa TpsGBa pa  Gubge TpuGeapeH, wuapaboren of
TpaHCopMaTOpHa  NamapuHa C HUCKM  3arybu, [oKpUTa C BUCOKOYCTOMYMBA Ha  ropello
TPaHCGOPMATOPHO MACcNo HeopraHuMyHa wsonauwa, HamoTkure Ha TpaHcopmaTopa TpAGea aa
Genar uspaboTenn oT enexTponuTHa Mes. KasaHbT Ha TpaHcdopmaropa Tpabea fa 6bae kamGaHen
TN 1 U3paboTeH OT BbIMepoaHa CTOMaHa u-Tpsibea aa uaabpxa 100% BaKyym.

CpepHoTO nperpsiBaHe BLB BCAKA TOUKA Ha HAMOTKUTE, MBMEPEHO No MEeToda Ha CBHNPCTUBNEHWETO,
He Tpsbsa Aa Hansuwasa 65 K. CpefHOTO NperpABaHe B ropHUs Croit Ha MacroTo He Tpabea aga
npesuwasa 60 K.

Oxnaxpgallara cucTema Ha TpaHcdopmaropa Tpadsa aa Sbae ONAN/ONAF. Oxnaxpallyara cucrema
TpsiGBa Aa ce BKIIOYBA ABTOMATWMHO NOCPECTBOM KOHTAKTEH TEPMOMETBLP UNKM PBYHO OT LKada
(Tabnoto) 3a ynpaeneHue. [a ce NpeaBWAST AONMBIHWUTENHY Knemu u BEPWIM 3a OCUrypABaHe
BL3MOXKHOCT 3@ - OUCTAHUWOHHO ynpaBneHWe oOT KOMaWaHa 3ana wnu oT SCADA cuctema.
W3akniousaHeTo Ha 3alUMTHOTO YCTPOMCTBO Ha Oxnaxaaljara CucTema Tpabea pa Gvpe
CUrHaMaupaHo.

Perynupateto Ha HanpexeHueTo Tpsi6Ba Aa Ce M3BbPLUBA MOJ TOBAp Yype3 npeBKkNKYBaHe Ha
OTKNOHEHWsiTa Ha HamoTkuTe 110 KV ¢ BLEMOXHOCT 33 AMCTAHUMOHHO ynpaBneHue (OT KOMaHAHE -
3ana nnn ot SCADA cucTeMa) wnu MecTHo ynpasnedve. MecTHOTO ynpasnenue Tpabea fa ce
W3BbPLUBA NOCPeACTBOM GYTOHM ¥ Ypes manuBena. CTubhanHusT perynarop Tpabea Aa uMa Hail-
MaITKO CbILMTE CTOMHOCTY Ha OGSBEHUTE BENMUMHY, KaKTO Ha CUNOBUA TpaHchopmaTop: oGSBeH TOK,
obsiseHO HanpexeHue, Gpoil Ha (asuTe, UIONAUMOHHO KUBO, YCTOMUMBOCT Ha npeToBapeaHe M Ha
KbCl cbenHerns. CTenanHnaT perynarop Tpabsea Aa Obje cbopbikeH ¢ GpoaY Ha onepaLiuuTe.
Tpabsa na Obae ocurypeHa CurHanvsauma B KoMaHaHa 3ana unu B8 SCADA cucTema: 3a
NPEBKNIOYBAHETO Ha OTKMOHEHUATa HAa HAMOTKUTE, 3a WSKMIOYBAHWATA OT npeToBapsBaHe Ha
3aLLUMTHOTO YCTPOWCTBO Ha eNeKTPOABUIaTENs Ha 3a4BWXSALUUA MEXaHWU3LM, U 3a 3aReliCTBaHeTo Ha
JALWTHUTE USKNIOUBATENW CPELLY HEKOHTPONUPAH XOA Ha 3aABIKBALLNA MEXAHWUIbM. )
UlkathbT (TabnoTo) 3a ynpasneHne Ha CTbianHus perynatop Tpabea Aa OCUIYpsiBa €neKTPUUECcKo
3axpaHBaHe 230V/16A n 3x400V/32A u Tpabsa aa Gvae CbOPBMEH CBLC 3alfUTHW YCTpONCTBa B
CLOTBETCTBUE C Npunoxumute ctanpaptu Ha IEC. Wkader (tabnoto) 3a ynpaenexwe Tpabea fa
Gbhe pasnonoxeH OT CTpaHa Ha CTbhanHus peryratop. KoHCTpykuMsTa Ha oBBvBkaTa Ha wracha
(rabnoto) sa ynpaBnexne TpsGBa fa ocvrypsiea edekTMBHA BeHTWnauus, 3a 4a ce npefnasea
BBTPEIIHOCTTA OT KoHAeH3aUWa Ha BoAHW napu. LUkadbT (tabnoTo) 3a ynpasneHue tpsbea aa Gbae
CHOPBHKEH HarpesaTen ¢ NogxXoAsLla MOLHOCT, YNPaBNABaH C TEPMOCTAT.

TparcpopmaTopsT TpsiGsa fa Gbae ChOPBKEH C HOCELa paMa G YETUPY KONena, KOUTO MoraT gace
nosuUuoHupar Ha 90° no3BONABAM HEfNBKHO 1 HANPEMHO RPWUABMXBAHE, U YETUPU Onopu 3a
NOBAWraHe Ha TpaHcpopMaTopa C XUAPaBNUYHY KPWUKOBE. TpaHCchOopMaTOpLT A3 e cHabaeH Cbe
CTalmoHapHa cTenba 3a AOCTHN AO rOpHaTa YaCT Ha KasaMa, ¢ npucnocobrieHue 3a XsawaHe B
ropHaTa 4acT npu uskausaHe Ha cTeNGaTa — NPU ROCHEAHWTE TOPHM CThnana. CTbnGara ga Gbae
ofopyasaHa ¢ BCUUKK U3uCKyemu Tabenn 1 sHauy 3a 6e30nacHocT,

Bonvosete, raitkute u waiiGure, MOHTUpaHW Ha OTKpUTO, TpsiGea ga Gbaar vzpaboTeHn oT
HepwLXaaema cTomana. Bewyky BbHLUHKM CTOMaHeH YacTi (6es kasaHa w TpaHcopmaTopa) TpsatBa
Aa BbAaT ropewo NOUMHKOBAHM B CLOTBETCTBME C M3MCKBaHMSTE Ha BOC EN I1SO 1461 unu
SKBUBANEHTHO/M ¥ C HAHECEHO BbPXY TAX NakoBOGOSIKUACKO NOKPUTHE, rapanTUpallo ageKsaTHa
3atl1Ta CpeLly Kopoaus,

C'bOTBETCTBMe\H NPEANOXEHOTO N3NTBNHEHWE C HOPMATUBHO-TEXHWYECKUTE OKYMEHTW.!
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TpuchasHUAT MacnoHanbnHeH cUnoB Tpadctopmarop Tpsabsa Aa OTroBapA Ha MPUNOXUMUTE
Benrapckih M MeXAYHapOR4HW CTaHAApPTU UNU eKBUBANEHTW U HOPMAaTUBHO-TEXHWUYECKU AOKYMEHTH,
BKNIOYUTENHO Ha NOCOMEHMTE NO-A0NY W HA TEXHUTE BANWARW USMEHEHUR 1§ NONPABKW:

BAC EN 60076-1:2011 (nnw exkeueaneHT) JocTtaska Ha tpudaseH MAacnoHanbnHeH MNOHWXXagaw
Tpaucdopmatop 110/Cp.H.. Yact 1: O6wm nonoxerust (IEC 60076-1:2011)" (wnn eksuBaneHT),

BAC EN 60076-2:2011 ,[ocTaBka Ha TpudhaseH MmacnoHanbiHeH noHwxasaly TpaHchopmarop
110/Cp.H.. Yact 2: Mperpsaeate Ha TpaHcdopmaTopy, NOTONEHW B TeHHOCT" (MW eKBhganeHT/v),

BAC EN 60076-3:2013 ,[ocraska Ha Tpudased MacnoHanbiHeH NOHWKaBall T ﬁ%op
110/Cp.H.. YacT 3: Huea Ha n3onauwaTa, M3NUTBaHUS Ha eneKkTPWYeCcKaTa AKOCT Ha W30N Ta u
BBHLUHY M30MaLMORHW PasCcToRAHUA npes sbiayx (IEC 80076-3:2013)" (unu eksusaneHT/v);

BAC EN 60076-4:2003 ,[doctaeka Ha TpudaseH MacnoHanbfiHeH noHWxasall TpaHschopMaro
110/Cp.H.. Yacr 4: PuKOBOACTBO 38 WSNUTBAHE C MBMHWEE WMNYNC U C KOMYTAUWOHEH umny
HocTaska Ha TpudhaseH mMacnoHanbnHeH noHwxasal TpaHcthopmarop 110/Cp.H. n peaxTopu (I
60076-4.2002)" (Mnu ekeuBaneHTM)

BOC EN 60076-5:2006 ,HdocTasxa Ha TpudaseH MachoHanb/HeH ROoHWXasal] Tparcgopmarop
110/Cp.H.. Yacr 5. YCTOMYMBOCT Ha M3AbpXakK Kbeu cbegviHenus (IEC 60076-5:2008)" (unu
eKeuBaneHT/v);

BAC IEC 60076-7:2012 ,docraska Ha TpuchaseH MacnoHanbfiHEH NOHWXaBal, TpaHcdopmarop
110/Cp.H.. Yacr 7: PwKoBOACTBO 3a HAaTroBapBaHe Ha MacnoHanbnHeHy [ocTaBka Ha TpudaseH
MaCcnoHanbRAHeH NoHWwkaBaly TpaHcdopmarop 110/Cp.H." (Mnv eksrBaneHT/v);

BOC IEC 60076-8:2007 ,HoctaBka Ha TpucbaseH MacnoHanbfHEH NOHWXaBsall TpaHcdopmaTop
110/Cp.H.. YacT 8: PLKOBOACTBO 32 NPUNOKEHWe" (Ui eKksuBaneHT/u);

BAC EN 60078-10:2003 ,[JoctaBka Ha TpudbaszeH MacnoHanbnHeH NoHWXaepaw| TpaHcdgopmarop
110/Cp.H.. YacT 10: OnpegensHe Ha HueaTa Ha Wyma (IEC 60076-10:2001)" (unu exksusanenT/u);
BAC EN 60137:2008 ,lMpoxopHW M30naTopw 3a NPOMEHNUBM Hanpexenus Hag 1 000 V (IEC
60137:2008)";

BAC EN 50180:2010 ,MpoxoaHu uaonatopu Hag 1 kV go 52 kV sxknountenno u oT 250 A oo 3,16 kA
3a MOTONEHW B TEMHOCT TPaHCHOPMaTopu' (MNK eKBUBANEHT/M);

BAC EN 60296:2012 ,®nynau 3a NpUNOXeHUe B enekTpoTexHukaTa. HepaGoTwnu mMuMepanHu
M30NaLMOHHKA Macna 3a TpaHcgopMaTopu M npexbesauu (IEC 60296:2012)* (wnu eksnsanenT/n);

BAC EN 61619:2004 ,MzonauuoHHy TeuHocTw. lMpuMecyu Ha nonuvxnopupady GudeHunu (PCB).
MeToa 3a onpefensHe upes kanunapHa rasxpomarorpacus (IEC 61619:1997)" (unu exeusaneHT/u),
BAC EN ISO 1461:2009 ,FopelionounMHKOBaHN NOKPUTHUA Ha rOTOBK NPOAYKTH OT YYTyH W CTOMaHa.
TexHU4ecKkn HaUCKBaRKs 1 MeToAW 3a nanuTeaHe (ISO 1461:2009)%;

HAPE[BA Ne 3 or 9 1oHw 2004 r. 3a yCTPOWCTBOTC Ha enekTpryeckuTe ypeadn W enexTponpoBoiHUTE
NUHUYM, U3ganeHa OT MUHUCTBPA Ha eHepreTukaTa v eHepruitHure pecypey (MapeaBa Ne 3 YEYE/);
HAPELOBA Ne 9 or 9 1oHM 2004 r. 33 TexXHW4YECKaTa eKcnnoartauus Ha enekrpudecky LeHTpany W
Mpexu, uagageHa oT MUHMCTEPCTBOTO Ha eHepreTukaTta v eHepruiHute pecypey (Hapeaba Ne 9
TEEUMY); u PEFNAMEHT (EC) Ne 548/2014 HA KOMUCWATA ot 21 mail 2014 rogwHa 3a npunaraHe
Ha Jupekrusa 2009/125/EQ Ha Esponeiickua napnaMeHT i Ha ChbBeTta No OTHOWEHWEe Ha MankuTe,
cpefHWTe ¥ ronemwte [locTaBka Ha TpudiaseH MachnoHanbiHeH NoHWxasall TpaHcopMaTop
110/Cp.H..

WanonasaHre: ‘
TpaHcthopMaTopLT © NPeAHa3sHaueH 3a MOHTURpAHe Ha OTKPUTO.

M3sucksaHna KbM AOKYMEHTaUWATa W ManuTeaHuaTa:

MpunoxeHue
Ne DNOKYMEHT 3a yuacTHe Ne
: {nu TekcT)

TeXHU4ECKO ONUCaHHE 1 KaTanoan 3a TPaHC(hopMaTopa 1 CLOPLXABaHETo — |, o
NPOXOAHW W3BOAN, CTLNANEH PEFYNATOP, TEMNEPATYPHU HANKATOPU U T.H. '

npOTOKOﬂM OT TUNOBKM USNTMTBAHWA Ha NoAobeH TpaHchopMaTop, A0CTaBsH
OT NpOWSBOLUTENA, Ha aHrMUICKN UNK 6bnrapo|<v1 €3MK, & NPUNOMEHH | 3
pesyntari OT U3NUTBAHWATA — 3aBePEeHK KONWA

CepTucbukar/akpegurauma Ha HesaBKCHMaTa WanuTeaTenHa na6opaTopMﬂ, 4
nposena THNOBUTE U3NUTBaHKUA — 3aBepeHD Konue

}}emecpmxaT 3a KOHTpOnApaHa paoTHa cpeaa (4MCTOTa, TeMnepanypa u|q o
BNEDKHOCT) B NPOW3BOACTBEHUTE XaneTa s

(ol
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HOoKyMenT 3a yyacTtue

Npunoxerue

M301aUWMOHHOTO Macno

Dexnapaunn 3a oTCLCTBUE Ha nonuxnopupahw OuduHunue (PCB) B

mixcr) '
T

O6ulo Terno Ha TpaHctopmaropa, TPaHCNOPTHO Terno {Ges koHcepsaTop U
PanuaTopy) ¥ Terno Ha U3onaUMoHHOTO Macno, kg

92000,
23000

ExcnnoarauuvoHHa ABLNTOTPANAHOCT, FrOANHY

?“5‘“’

TexXHUYECKN OaHHu:

XapakTepucTukv Ha paoTHaTa cpega 1 MAGTO Ha MORTVPaHE:

N2 | XapakTepucTuKa/MACTO Ha MOKTUpaHe CroftHocT/onucanve
. He no-succoka ot +40°C

Temnepartypa Ha OKOMHUA BL3AYX . He no-Hicka oT Mty 30°C
Makc.cpefHa Temnepatypa aa 24y +35°C
3ambposBaHe Crened Ha 3ambpeasaHe 1 (P1)
Hanmopcka BucoumHa fo 1000 m
MSICTO H& MOHTUpaHe Ha orkpuTo
CeuampuHa yeroiuveocT 0,3g

MNapameTpy Ha MpesxaTta 110 kV:

Ne |MapameTwp CroiiHocT/onucanve
HoMuHanKo HanpexeHnue 3~110 000 V
MakcumanHo HanpexeHue 123000V
MakcumanHa MOLHOCT Ha KbCO CheuHeHUe 5000 MVA
HoMmuHanHa yecroTa 50 Hz
bpoif Ha thasuTe 3
3asemaBaHe Ha Mpexara AvpeKkTHo 3azeMABaHe

[apameTpu Ha enelcrpopasnpe,qenmem-la Mpexa 20 kV:

Ne | MapameTtsp CrolHocT/onucanue
HoMuHanHo HanpexeHve 3~20000 V
MakcuManHo HanpexeHue 24000V
HomuHanHa yectora 50 Hz
bpoii Ha thasute 3
3asemsaBaHe Ha Mpexara lpes akTMBHO CLNPOTUBNEHUE

[NapameTpu ha enexTpopasnpeaenurenHara Mpexa 10 kV:

Nz | MNapamertp CrolHocT/onucaHue
HomMuHanHo Hanpexexue 3~10000V
MakcuManHo HanpexeHue 12000V
HomuHanHa yectora 50 Hz
Dpoi Ha thasute 3

3asemsaBaHe Ha Mpexara

Fpes akTBHO CHRPOTUBREHUE

TexHuyeckn napameTpu, KOMTO ce nonLnBaT oOT yqacTHuKa B rpaca ,lapanTupaHo

n 3ep.nox<euue“
: lMapaHTupaHo
Ne Haumeuoaaune M3uckeaHe . npeanoxenme
- OﬁﬂBGHOHSHpB)K&HMe ' 110+15%/21I105kv 110:!:15%!21/105kv
.| Bpoii Ha dasure : L3 13
OBsBeHa MowHocT 110 KV~ 40/63 MVA R s ‘40/63 MVA: o
- | OBsiBeHa motyHocT 21 kY - 24740 MVA, - - 24/40 MVA -
| OBgbeHa mowHoer 10,5 kV 24/40 MVA 24/40 MVA .
CYéva Ha cebpapaHe . YN/yn0/d5 [ ¥YN/yn0/d5
/ 0 e 2
5 C
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| nbpea crpana 21 kV

apaHTUpaHo
Ne 'HaumenoBanue HsucksaHe %mom oHMe
OBsBeHa JYecToTa B 50 Hz 50 Hz 7
[ Obxsar .- Ha - W3MeHeHue Ha| o ' o
koeduuveHTa Ha TpaHchopMauus £12x1,25% £12x1,25 % ¢
Bpoii Ha. cTbnanara Ha CTbnanHus
__ |perynatop . il 2 42/
-Hanpemeﬁne Ha KbCO CbeaneHwe SRR .
MEXAY: HaMOTK: - _
13+15 cranano na CTPa“a TORV - B auanasona 10,6%0.56 | 10.6% (40MVA)

;30;: (?r T;anHZB1OOH5a kci}pa_Ha 1O kV - 8 Avanasona 18%=0.5 18% (40MVA)
K ?Ep;}? VcrpaHa 21 kV BTOpa crpaHa [la ce nocoum 6% (40MVA)
- | 3arybu Ha npa3eH xoa, PO- <20 kw 20 kw :
.- 1 3arybu.Ha Kkco C‘be.EIMHeHVIe =180 kW 160 kW (40MVA)
| MakcumarnHm vea: “Ha 3Byxoaa e I
ST MOLLHOET Shiel [T B
- B PEXUM ONAN dB(A) 74 74.
- B pexuM ONAF, dB{A) 78 78
‘| MspbpxkaH = ToK npn BBHLIHO KBCO .
: ChefinHeHke (3 s) - P 31,5 kA 31,5 kA
- | MUAWManeH m:’r Ha yTevka no
.| BbHWHaTE “NOBBPXHOCT Ha | 31 mmikV 31 mm/kv
" | IPOXOAHNTE N3BOAN
Huso Ha YacTUYHUTE Pa3psaau < 300 pC < 300 pC

BONbLNMHUTENHU M3UCKBAHUA W APYrM faHHW, KOMTO Ce rapaHTHpaTr OT Y4acTHuKa, de
NnpearoXeHoTo oBGopyaBaHe OTroBapA Ha NOCOYEHUTE MO-A0NY MHUHUMArNHUTE TeXHUUeCKH
M3MCKBaHMA Ha Bbanoxutens:

Ne

HaunmeHoBaHue

MuBUManHy TeXHKWYeCKH U3HCKBaAHKA

Pexum Ha pabota

Mpogbmxurenad

MpepintovBaHe Ha OTKNOHEHWATa Ha HaMOTKUTe
Ha cTpana 110 kV

Moa ToBap

CrenaneH perynarop

CTbhianeH perynarop ¢ BakyyMHU kamepu:

[1oCTOstHHA MOLLHOCT Ha BCHYKWU CThbnana

La

WM3onaunoHHW HuBa:

crpada 110 kY

LI/AC 450/185 KV

crpada 21 kV

LI/AC 125/50 kV

cTpaHa 10,5 kV

LIVAC 75/28 kV

CohefuHUTENHK KMeMU Ha MPOXOAHWTE WU3BOAU
110 kV

Uvnusgpudsa mefsa knema ¢30mm

CbefMHUTENHU KNEeMU Ha NMPOXOAHWUTE W3BOAU
21 kVu 10,5 kV

Knemuu apantepw (chnar knemu) 3a

NPaBObLMLAHKW aNyMUHWEeBW LLWHK

Konena MNMosyuMoHWpalum ¢e Ha sren 90°
3axpaHsallo HanpexeHue 3a
enexTpoABMraTenuTe 32  oxnawgaHe M| 3x230/400V, 50 Hz AC

yripasneHue Ha cTonaned perynartop (APH)

3axpaHBallo HaNpeXeHve 3a YNpaBNeHUETO Ha
TeMnepaTypHu  JaTduuk U TEXHONOTHYHW
3aLmMTH

220V DC

Tabena 3a ofABESHWUTE FaHHW U CBBP3BaHETO Ha
HaMOTKUTE

Taflena 3a cToWHOCTMTE Ha ofOsBeHWUTe
BENIMMMHW W CBLP3BaHETO HA HAMOTKWTE U
OTKNOHUTENHUTE GeKLMKW Ha BhNrapcKu e3uk
CLrAACHO EL\CT ENJIEC 60076 unu
SKBUBANEHTHO/M p




d

HaumeHoBaHue

MUHMMAaTHMAIEXHWUYECKI W3UCKBAHMS

Martepnan Ha HamoTkuTe

Cu )

Twun Ha oxnaxaaHe

e ) e,
ONAN/ONAF (60/100%) .~ .~

MakcumanHia TeMneparypa Ha nperpasaHe Ha

4 -

HaMoTKNTe 65 K / 7
MakcumanHa Temnepatypa Ha nperpsisadHe Ha 60 K — ’§(/
ropHus Crol Ha MacnoTo

MuHepanHo macno B CbOTBeTCTBué‘c_Enﬁ

EN 60296 “nu eKBuBaneHTHO/N.

TpaHcthopmaTopHoTo Macno, Tpsbea Aa

no3sonsiea excnnoataluoHHa

MaonaumoHHso macno

ABNrOTPaRHOCT Ha TpaHcdopmaTopute oT
35 rofvHM, U Ja e NPeMUHano BCUYKM
TECTOBE CbINAacHO ENEeKTPOXUMUYHKUTE MYy
¢BoiCTRa 8 CbOTBETCTBUE ¢
MeXAyHapoaHuTe HopMKU U TpabeBa ga He
ceabpxa PCB u xnop. CeabpxaHuero Ha
PCB ce pokassa 4pes aHanus cwbrnacHo
BAC EN 61619 unu ekBuBaneKTHO/M U He
TpsabBa Aa Hagswwasa 1 ppm.

BhHLWHKM pasmepu acemOnupaHun
TpaHcthopmaTop;

AbJKWHA X LHUPWHE X BUCOYKHE

Ha

(6500x4500x6000) mm (MHANKATUBHO)

TpaHcRopTUpaHe W MOHTaX

TpaHcnopTHpaHeTo ¥ MOHTaXbT Ha
TpaHcopmaTopa He Tpabsa ga Gbae
CBNPOBOACHO C MEXaHU4HW NOBPEeAM, KaTo

HapylwaBaHeTo  Ha  aHTMKOPO3MOHHOTO
nokpute TpAGea Aa Bbae MUHUMANHO
(max 1,5% oT oBulata nnouw).

EBeHTyanHuTe nospean no MOKpUTHETO ce
BbECTAHOBABAT OT W3NLAHUTENS  CHep
MOHT&aXa Ha TpaHchopMaropa Ha obekTa.

ChopbikaBaHe, dhuTHHrA K aKcecoapy, KOMTO ce rapanTpar oT Y4acTHHKa, ye npeanoXxeHoTo
oﬁopy.qBaHe OTroBapfa Ha NOCOYEeHUTe no-gony MWHUManHHWTe TeXHWYeCKU WUINCKBARHUA Ha

Beanoxurens:
' _ : Muxumaniu
Ne HaumeHoBauue TEXHUYECKH
. W3UCKBaHUeA
3 Op. dazoBu (NMHENHW) NONMMEPHNM RpPOXOAHU W3BOAM 110 KV oT a
KOHABH3ATOPEN TWN ’ a
1 6p. nonumepeH npoxoageH ussog 110 kV or KOHAeH3aTopeH Tun 3a
HeyTpanara CbC ChLOTO U3OMALMOHHO HUBO KaKTO Ha hasoBuTe NpoxoaHu | a
n3BoaM
MenHu porose 3a UCKPOBATa MEXAMHE Ha NPOXOAHUTE uzeoam 110 kV Ha
6 Bp. hasosu (NnHelHy) NopUenaHoBU NPOXOAHN USBOAW Ha HamoTKuTe 21 fla
kV 1 10,6 kV or macrnionanbiHeH Tn (DIN)
1 ©p. nopuenaHoB npoxoseH W3BOLA OT MACNOHAMLAHEH Tun (DIN) 3a
HeyTpanata Ha HamoTkuTe 21 KV CbC ChLIOTO M30MAUMOHHO HUBO KakTo Ha | [a
hasoBuTE NPOXOAHU U3BOAK
Koricepsarop ¢ otaeneHue (OTCek) 3a cTbNaNHNA perynarop fa
HBycTeneHHO ra3oBO pene, MOHTMPaHO Ha Tpubara, cBbLpaBalla
KOHCepBaTOpa U kasaHa, ¢ 4Ba HOPManHO OTBOPEHM KOHTaKTa cboTBeTHO 3a.| [a
ChrHanusaLus 1 UsKMouBaHe Ha TpaHcthopMaTopa
EAHOCTENEHHO (CTPYitHO) rasoBo pefe, MOHTUPaHO Ha Tpbbara, cBLpzBalya
KOHCepBarT W CThbnanHws perynavop, ¢ epuH unu gsa gopmando | Ja
OTBOPEHW/KOHTaKTa 3a M3KKYBaHe Ha TpaHchopmaropa [r
1

!
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HaumenoBaHue &

MuHumanHan
TeXHUYECKH
CKBaHWA

WHavkaTopu (Macnonokasateny - 2 6p.) 3a BOMHO HWBO Ha MacnoTo B
KasaHa Ha KOHCepeaTopa (3a TpaHcqopMaropa W CTbhianHua perynartop) ¢
e[IMH HOPManHO OTBOPEH W eAuH HOPManHO 3aTBOPEH KOHTaKkT 3a
curHanusaumns

Oa

TeMmnepaTypHU WHAMKaTORpY (TepmomeTpu — 2 Op.) 32 HaMoTKMTE M 33
TPAHCMhOPMETOPHOTO MaCHo:

¢ MUHViManeH guamvetsp 150 mm;

¢ ABa HOPManHO OTBOPEHM W QVH HOPMAaNHC 3aTBOPEH KOHTAKTH ChOTBETHO
3a curHanusaums Y naknyvearde Ha TpaHcgopmaTopa

Oa

P

ﬂ)l(OﬁOBe 3a TepMOMETPHTE C BUHTOBA MECWHIoBa Kanadka, rapaHtupalya
BOACHENPOHKUAEMOCT

Ha

Pt uyBCTBUTENHK AaTyMUMW 3a AMCTAHUMOHHO U3MepBaHe Ha TemnepaTypaTa
Ha HAMOTKWUTE M Ha MacnoTo (noApoBHO onucanue cnea Tabnuuara)

Ha

CvicTemMa 33 MOHWUTORMHI HA Tropelln TOMKM B TpaHcdopmaropa WU
PasTBOPEHU rasoBe B TpaHcgopMaropHoTo Macno (noapofHo onucaHne
cnen Tabnuyara)

Aa

YerpodcTRO 3a 0ocBODOMAARAHE HA HanAraHeTo Ha MacnoTo B Kasada
{Pressure relief device) ¢ eAvH HOpManHo OTBOPEH KOHTakT

Aa

BeHTunu ¢ donaxum (2 6pos, ¢ no yeTupy oTeopa 3a GonToBO 3akpensaHe &
18 v OnaroHanHo pasnonoXeHue Ha OTBOPWTE Ha pascTosHwe 160 mm or
LUeHTbp OC USHTHP) 3a CBLP3BAHE HA WHCTanauuR 3a gunTpupaHe v
W3CyLUaBaHe Ha MacnoTo, PasnonoXeHu ANarcHanHo Ha KasaHa, ChopbKeRM
ChC 3aKni0yBaLlK yCTporcTsa ,

Aa

BeHTHNW 32 B3&MaHE Ha ﬂpOGM OT MacnoTo, pasnonoXeHu 8 gonHara vyacr
Ha Ka3aHa Ha TpW Huea — JOMHO, CPeRHO W MOPHO HWBO, W Ha CTBNanHWA
PErynaTop, € Be3IMOXHOCT 3a 3aKNYBaHe K nnombupane

Ha

Huxaren cbe cunukaren 3a KOHCEPBaTopa ¢ npo3opey 3a HabniogeHue

Ja

OTBOp € KaNaK Ha KOHCEepBaTopa 3a HanWBaHe Ha mMacio

Ha

BeHTuR 32 U3TOUBAHE Ha MAcnoTo CLC 3aKNIYBaLY0 YCTPONGTBO

Ha

Yerpoiicrea (npoBku) 3a obesebagyllasaHe

fAa

Papnaropy, pasnonokeHW No AbNraTa cTpaHa, ChbopBIKEHN CbC CNUPaTENHM
kpaHoee, npucnocobneris 3a nosguraHe, I'1p06KVI 3a ofespbagyiasate ¥
npodKW 3a WATOYBAHE Ha MacnoTo

fAa

Bceku BEHTUNATOR A& e NOACUrypeH ¢ oTgenHa MoTopHa 3aluta

Aa

2 6p. 3a3eMUTENHU KNeMy

fAa

JaseMUTENHAa BPb3Ka MEMAY KasaHa U Kanaka Ha TpaHcdopmaTopa

Aa

Konena ¢ Bopa 3a NpuaBuXeaHe B [BETE NOCOKM Ha pascTosHWe 1435 mm
Ha TacHara cTpaHa u 2050 mm Ha wWupokaTta cTpaHa (okoHYarernsure
pasMepy ce YTOMHABAT OT Bb3NOXUTeNa Apen Nopeyka)

Aa

Yum sa usTerngHe Ha TpaHcdopmaropa no AbArata uo Kocata oc U
ToBaposaxeaTHW npucnocobneHvs (xanku) 3a nNOBAWraHe Ha Kanaka,
KOHCEPBATOPE, MarHUTONPOBOAA, HAMOTKWTE U T.H.

Aa

Wkadp 3a ynpasneHue

WkathbT 33 ynpaBneHue U 3aABMKBALUMAT MexaHusbM Tpabea ga Gbaar
MOHTUpanu Ha 30 cm oT AonHaTa cTpaHa Ha kazaHa.

fAa

QObeuBKATE Ha WKada 3a ynpasneHue 1 3a3/1BMKBALLNAT MeXaHusbM Tpabea
0a UMaT CTeneH Ha 3awmTa OT NPCOHUKBaHe Ha TBBPAW Tena W BOAA BuB
BBTPELUHOCTTa Hali-manko [P 54.

fa

ToKONPOBCAUMUTE XUIa Ha BXOAALUMTE K usxoanwwTe kabenu Tpsabea fa
OrAaT CBLP3aHW KbM KNemopen, UsrpafeH OT KNeMu OT NPOXOAeH Tun,
KOWTO TPsibBa Aa vMa HaW-Manko JYeTpu ceoBoAHN KReMu.

Aa

Beudky kabenn MOHTUMPaHW Ha oTkpuro Tpsitsa fa ObAaT ¢ BBHLWHA
obBvBKa, ycToRYMBa Ha UV-nbdM v arpecusHU cpefu, U CUrypHoO! YKpeneHu
no Kasana Ha TpaHcdopMaTopa Cbe cKoby OT HepbXAaemMa cTomaHa.

Aa

/

o
2
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MuHrManHu
No HaumeHoBaHue TeXHU1YeCKH

[S\M3ugKBaAHUA

WkathuT 3a ynpasneue Tpsbea fAa Gbje OCUIYpeH € BLTPELIHO nal
OCBETNEHKE W LieNnceneH KOHTaKT ¢ AeheKTHOTOKOBA 3aLUUTA.

Muhvmanta aebennHa ot 160 um Ha cyxust hUnM Ha NaKoBOBOAKMICKOTO fa S~
NOKPUTHE CHC CBETNO 3enieH uear RAL 7032

PezepBHM 4acTW 3a cUNOB TpaHeopMaTop - - - @ oo ..

A

1 6p. pesepsen da3or (IMHeeH) NpoxoseH usrod 3a 110 KV fa O
1 Op. pesepseH npoxoaeH u3sog 3a 21 kV fa
1 6p. peseprer npoxoaex wasoa 3a 10,5 kV Ha

TpaHcdopMaTopHO Macno 3a MbPBOTO Hambneawe ¢ 10 % eKeTpa or Mla
OBLUQTO TErMO Ha MaGhoTo

DonbnHutenHo konu4ecTso Bos 33 BL3CTAHOBABAHE nNpy HeobXoAUMOCT Ha 2 k
rOPHOTO NakoBOSOAMKUACKO NOKPUTUE CbC CRETNO 36NeH LeaT RAL 7032 9

PesepBHW 4acTH 3a CHCTEMA 33 MOHUTOPWHF Ha Fa30Be B MAacHoTO

1 6p. donTHHrM 3a BeHTMN 2" fla

1 6p. MoHTaKEH aganTep 2" Oa

Onucanne Ha cucTeMa 33 MOHWTOPMHT HA TOPel TOUKH B TpaHchopMaTopa M Ha Pt
HYBCTBUT@NTHW OaTYMLUM 33 QUCTAHUMOHHO M3MepBaHe Ha TemrepaTypaTta Ha HaMOTKUTe U H
MacnoTo -
Bpo#t Ha censopure:

MuHumManho konuuecTso: no 1 Bp. Ha Besika ha3a ¥ HAMOTKA B MSCTOTO Ha Hali-ropeiyata Touka.
Honycka ce fa ce MOHTUpAT No gBa CeH30pa Ha HamoTKa,

O6uwo: 9 6p.

Bua Ha censopa: Flouroptic Thermometry Sensors (FOT Technology) with 200um all silica, double
PFA Teflon jacketed, Kevlar cabled fibre wiv eksueanexTHoM

CeHsop (BbTpe):

96p. TemnepaTypru ceHsopu: AbixuHa 10 m (TouHata AbMXUHA ce onpeaens oT KOHKpETHara
KOHCTpYKUKMA, 10 M. ca npuMepHu)

Henuten (3a MoHTaX MeXy HAMOTKUTE):

9 Bp. 1/16" pebena nnova, 6" x 6", ¢ MHCTPYKUMSA

MNpoxogHa vyacT:
9 Bp. MpoxoAHo TAAMO 3a CTeHaTa Ha KasaHa 3a TeMnepaTypRUTE CeH3opY. BKnovea NPOXOAHO TANQ
OT Nérpana cToMada W ocuryputenHa raika (1 Heofxoaum Bpoi 3a BosKka ToYKa Ha UaMepBaHe)

Censop (0TBBH):

9 6p. yaRnKUTEN Ha CBETOBOAA: AbMKMHA 5 M

1 6p Maket 3a npoxoara nnova 3a 12 npexoga. Bxkn. Kpbrna nnova ¢ Anametsp 253 mm (9,97") ¢ 12
3aBapeHn npoxoAxu Tena. MNnovara cbAbpxa 12 BBLHILHY Kanauky 3a 3aluTa Ha NpeMuHaBaluTe
CbeAWHUTENMU NO BpeMe Ha MOHTaxa. 3a npeaoTBpaTABaHE HA TeY HA Macio HeM3noM3BaHuTe
NPOXOAHK OTBOPH TPABBA Aa Ce 3aTBOPAT C BLTPELUHUS 3aTBAPALl KOMMIEKT W BbHLUHMA KOMNAeKT
Kanayku. Brriousa CbLIO Taka NPbCTEH C BLHLLEH AuaMeTsbp 253 mm (9,97") {HenervupaHa cTomaHa)
38 3aBapsBaHe Ha CTeHaTta Ha kasaHa, Kpbibil NpbeTed 1 BonToBe 3a cBbpssaHe Ha SS-nnova KbM
CTOMaHEHUS NPLCTEH,

OnucaHue Ha CHCTEMa 33 MOHMTOPMHT HA PA3TBOPEHU ra30BEe B TpaHcOPMaTOPHOTO Macsio
TexXHUHECckN M3NCKBAHNA Ha CUCTEMa 3a MOHWTODWHT Ha Pa3TBOPSHMU ras0Be B TpaHcthopMaTopHo
Macno:

W3mepsaHe Ha ras (raa B MacneHn KoHUEHTpaTy):

MpennoxeHata cuctema Tpabea Aa MOXe 4a USMEpPBa KOHLeHTpauuuTe Ha 9 DGA rasa B NoCoueHHs
oBxsar v Bnaxkdocr or 1-99% RS

MuhvimMym Makcumym
ras (PPM) (PPM)
Bogopog (H2) 5 10,000
BernepogeH okena (CO) 10 / 10,000
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o
AudetuneH (C2H,) 0.5 10@
Boga (RS%) 1% 99% ™~
BwrnepoaeHd avokcua (CO2) 20 20,000 9
MeTaH (CH4) 5 50,000
Erunen (C2H,) 5 50,000
ETtaH (C2Hg) 5 20,000
Kucnopea (02) 100 50,000
Asot (N2) 10,000 100,000

N

TouvHoCT:
+ 5% unu zLDL {HWCKO HUBO Ha MeCToTA)
TOqHOCT NpK BARXKHOCT: £ 3 ppm unn £ 2 % RS

Bpeme Ha B3eMaHe Ha npoba

Bceku 6 Yaca (no noapasdupaHe)

BL3MOXHOCT 3a AMana3oH HacTpolika oT 30 MUMHYTK Ao 12 Yaca
HaunH Ha MoHTUpaHe:

AWpexTHO MHCTanupaHe B MacneHa (asa.

Waxogu 1 KOMyHVKaLK:

Waxogu: YeTupu BWOMMU Ha CIibHYEBA CBETNMHA MHAMKATOPa 3@ KOAOBE 33 CLCTOAHMETO Ha
TpaHcopmaTopa

3eneH — HopmanHo

Aont — Buvmanvie

Cu — MNpepynpexaeHve

YepeeH — TpeBora

CurHaneH KoHTaxT Ha anapma

Tpu (3) nporpamupyemdn peneidnn usxoaa (tun C, NO/NC) sa  BHuMaHue",  NpedynpekaeHue”
JTpesora”

EavH (1) peneeH curdaneH naxon 3a cheTosiHue Ha cuctemara (tun C, NO/NC)

HomuHanHy CTORHOCTU Ha peneiHn KOHTaKTH

EgHodvasuu curHantu peneta 5 A, 250 VAC, 30 VDC

NameT
2 roavHY chXpaHssaHe Ha AaHHW KPaTKOCPO4HO
40 roavny CoxpaHsaBaHe Ha AaHHW ABNTOCPOYHO

Hanuduu KOMYHUKaLUU

RS485, ASC Il Protoco,

MODBUS RTU 1 MODBUS TCP/IP
BAC EN 60870-5-103

CothTyep

DGA Viewer 3a nokasesaHe Ha KOHUEHTPallus Ha ras uiv eksusaneHTHo/u

Ha npepnara TpubrbnHuk Ha [iosan (Duvals A), CwoTHowerus) Ha Pofxbp (Roger's Ratios),
Vssexnane Ha TeHaesumy, CwoTHoweHne CO/CO2 u cTeneH Ha npoysHa Ha rasosete.

MuHuManHu konvuyecTsa 3a ,D,C? BKa
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1 6p. Kotponep ¢ aucnnels, AeceT kaHaneH, KOWToO aa obeguHsBa ABeTe hyHKUWM 3a M
ropeLLy Touku ¢ TexHonornsa FOT 1 oyHKLWS 32 MORUTOPKHN Ha pasTBOPEHM B MACTOTO I
Bkn. cbc ceHsopeH aucnneit (touch Screen-Display (5,7"), KpenexHv enemeHTd 3
yHuBepcaneH 3axpaHsall WaTouHuk AC/DC, TemnepatypeH cbxsar -30 ... 230°C, wHTe
R8232, R5485 u cepwen Ethernet (Standard), MODBUS RTU n MODBUS TCF/IP, ASCII,
60870-5-103, aHanoros uaxon 4...20 mA unu 0...1mA — 16 nporpamupyemu npeekniousalm pensia
(HO + H3 koHTaxT) 1 equH Gp. npeskniousallo pene ca CTaTyc Ha cucTemara, LWekep u WHCTPYKU
3a ekennoarauus.

2 6p. 3aLlMTEH KOPIYC 33 Npexoaa nNpes KasaHa:
KOMIMTEKT KOPNYC 38 KOMNOHEHTUTE 38 NPeMUHaBaHe Ha ¢cTeHaTa Ha KasaHa ,ronama’
(3a 9,97" npoxoAHW NNoYwK 3a 12 1 NOBEYE NPOXOAHY 0TBOPA)

1 6p. CucremMa 3a MOHMTOPWHr Ha pa3TBopeHW B Macnoro rasose (NDIR Technology) Ha
TpaHcgopmaropn 3a 9 rasa + enara, Bkn. EZHub 3a saxpaHsaHe Ha npubopa, 3a BPL3KA KbM
KOMMIOTBP W KOHTponepa, DGA Viewer codtyep U UHCTPyKUus, 10 MeTpa cebpasal Kaben, pUTUHY
3a BEHTUN 2 , MOHTaXeH ajantep 2 ¢ BLbaMOXHOCT 3a CTeNeH Ha U3MEeHeHWe 3a BCwdkuTe 9 rasa
TpubrenHuk Ha [iosan, of change for all 9 DGA gases Duvals A, cboTHOWEHUA Ha Pogybp, Roger's
Ratios, aHanu1a Ha xnio4oBK rasose, CbCTOSHUE Ha TpaHchopmaTopa.

CTPAHA 110 kV LKAP 3A YNPABAEHME

KOHCEPBATOR @ @ @ @ //
™~ C B A N

\ SAABMXEBALL MEXAHUIbLH

ce bzaehne ci bi taa

OOOO OO
CTPAHA 21 kv CTPAHA 10,5 kV

dur. 1 - PasnonoxeHne Ha CTbNIanHUA perynarop, Y3B0AUTE W KOHCepBaTopa (
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TABJNLA Ne 2
CtanpapT Ha maTepuara 3a TOKoBM Tpancdropmatopu 10 KV, 2500/5/5

XapaKkTepucTuka Ha matepuana. \er/
Cyxui TOKOBY uaMepBarentu tparcopmatopu 10 KV, ¢ T8bpAa CUHTETUYHA U30MaLMA, 3a MOHTIDaHe #a
3akpuTo, 683 OTKNOHEHWR 3a NPeBKMoYBaHe Ha NbpBUYHATA HAMOTKA, G ABE BTOPUYHWU HaMOTK
oBABeH BTOPKYER TOK Isn= 5 A — efHaTa 3a Lenure Ha K3MepBaHeTe ¢ Knac Ha TO4HOCT 0,55 v apyr.

3a LenuTe Ha sawmTata ¢ Knac Ha Touxoct 10P20. Tokosure usmepsaTenHW TpaHcdopMaTopu ca
npemMuHany npes3 NbpBOHaYanHa MeTPONOrudHa NpPoBepka U ca Mapkupask CbC CLOTBETHUA 3HaK o
pena v Npy YCNoBKATa Ha 3aKkoHa 3a u3MepsaHuaTa.

Wanonssane:

CyxuTe Tokosu U3MepeaTenHu TpaHcdopmartopy 10 kV ca npeaHasHavdeHn 3a saxpaHsaHe Ha TOKOBUTE
BEpUTM Ha eneKTPOMepWTe 33 TLProBCKO/KOHTPOHO U3MEpBaHe Ha W3nonssanuTe OT noTpedutennre
KONWYECTBa eNeKTPUYecKka EHeprus, Ha peneitHnTe 3aluTyv U Ha KOHTPONHO-U3MepBaTenHuTe anapatu u
CVrHanwaauvaTa B 3aKpUTK pasnpefenuTenHu ypeadu.

CHOTBETCTENE HA NPEASIOKEHOTO N3NBIHEHWE CHG CTAHAAPTU3ALMOHHUTE AOKYMEHTH:

TokosuTe U3MepBaTENHU TpaHcthopmaTopy Tpabea Aa OTrOBAPST Ha:

BAC EN 61869-2:2012 ,MamepsarenHu TpaHcdopmaTopu. Yact 2. [JOMbAHWTENHU WSUCKBaHUA 32
Tokosu TpaHcdopmaropy (IEC 61869-2:2012)° 1 Ha HerosuTe BankAHW U3MEHEHUA W AOMbAHEHWUs UNK
EKBMBANeHTH (UMY eKBUBANEHT/N).

TexHu4eckn LaHHW,
NapameTpu Ha enexkTpudeckara pasnpeaenuTenHa Mpexa:

Ne MNapameTvp CrofiHocT
0O6aBeHO HanpexeHve 10 000 V
MakcuMando paboTHO HanpexeHus 12 000 V
OfneeRa vecrora 50 Hz
HasvH Ha 3a3eMABaHe Ha 3Be34HUA LUeHTHp Mpe3 aKTUBHO CBIIPOTUBNEHWE
Tox Ha KbCO CheanHeHne 18 KA

XapakTepUCTUKN Ha paﬁoTHaTa cpena v MACTO Ha MOHTUpaHe!

Ne XapakTepucTuka /MAcTO Ha MOHTUpaHe CroitHoct/onncabne
MakcumanHa OKonHa TemnepaTypa + 40°C
MuHumanHa oKonHa TeMnepaTypa Muhyc 5°C
QOTHOCUTENHA BNaXHOCT o 85 %
3am & ¢ npax, nywex, a a3oBe
BPCARAH paX, NylleK, arpechBHn rasose n |, DEHO
napu
Hagmopcka BUcodmnHa Jo1000m
B sakpuTy pasnpesenvTentv ypentu —
TO Ha n
Msc MOHTVIpaHE pasnpeaenurendy nogeranuum 110/Cp.H

MancKBaHMa KbM SOKYMEHTaUMaTa W U3NUT8aHuaTa.

Mpunoxenne Ne

Ne DokymeHT 3a yyactite (Wrm TekeT)

To4yHo 0603HaUeHWe Ha TUNa Ha TOXOBWUTE M3MepBaTenHu CTS 128, 2500A,

TpaHCGOPMAaTOPK, NPOUSBOAUTENS U CTPaHaTa Ha NPOU3XO[ W NOCNEAHD KPB Intra, Yexus

U3aKue Ha Karanora Ha Npou3soauTens Mpunoxexue §

YpaocTosepeHue 3a oaobpsaBaHe Ha TUNa Ha TOKOBUTE ViaMepBaTenHu

TpaHchopMaTopy, U3A3ASHO NO PeAa Vi NPK YCNosuATa Ha 3aKkoHa 3a Mpunoxedue 9.

K3MepBanuaTa T i

|
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HoKyMeHT 3a yyacTue

{TpunoxeHune Ne
{(MN# TeKCT)

[TpoToKONY OT TUMOBKU W3NUTBAHUA HA TOKOBUTE W3MEPBATERHU
TPaHCHOPMATOPH Ha aHrNWACKY UNu BBArAPCKM €3UK, MPOBEASHH OT
HesaBUCcKMa U3NUTBaTeNHa nabopaTopus ¢ NPUNOXEHW pesynTaTi oT

U3NUTBaHWATA, NPEACTaBEHN NPY AOCTaBKa

[
npunomer;f

Ceprudbukat/akpeuTauma Ha HesaBucYMaTa W3NUTBaTeNHa nabopaTopus,

NpoBena TUNOBHTE UANUTBAHWA No T. 3.

=

Npunoxexne 11 <]

TexHUYeCKn NapamMeTpy Ha TOKOBM U3MepBaTeNnHu TpaHcthopmaropu 10 kV, 2500/5/5 A, noanopex
THM, 33 MOHTMpaHe Ha 3aKpUTO, KOMTO Ce noMbNBaT oT YuyacTHuka B rpada ,lapaHTMpaHo

npeanoxeHue’’;

Ha CTanaz

:H

500/5/5 A 3a MoKTWpatie Ha 3akpHTO

TUT 10KV, 25007575 A, SM

npeanoxexn

Tun/pedepeHTer HOMep CbrNacHo katanora Ha
NPONIBOAUTENS

fa ce nocouu

CTS 128, 2500A

TeXHUYeCKH NapameTpy Ha TOKOBM M3MepPBaTENHH TpaHctopmaropu 10 kV, 2500/5/5 A, noanopeH
TN, 3a MOHTUpPaHe Ha 3aKpWTO, KOUTO Ce rapaHTHpaT OT Y4acTHUKA, uYe MPefnoxeHoTo
obopyaBaHe OTroBapA Ha MOCOYEHWTE MO-AONY MUHUMANHUTE TEXHMYECKN M3NCKBAHMA Ha

Bb3noxurens:

Ne Hapametsp MuHUManHK TeXHUYECKN MIUCKBAHUA
ObsiBeH nbpBUYEH TOK, ipr 2500 A
OBsiBeH NBbPBUYEH TOK HA TepMUYHA
ycToiunBeocT, Ith 231,5 1s
OBsBEH NbPBUYEH TOK Ha AUHAMUYHA > 79 KA
ycTokuuBoeT, Idyn ~
OBs1BeHN BTOPUYHY TOKOBE: -

- 33 M3MepBaTenHaTa HamoTKa 5A

- 33 HaMoTKaTa 3a 3aulurara 5A
OBsiBetn koedUUMEHTH Ha TpaHChOPMaUMS: -

- 33 U3MepeaTenHaTta HamoTka 2500/5 A

- 38 HamoTKaTa 3a salluTa 2500/5 A

KOHCTPpYKTMBHM XapaKTepuCTMKNM W AP, [aHHW, KOWTO Ce rapaHTMpar oT YuacTHMKa, ue
APeANOKEeHOTO OGOpyABaHe OTrOBapsA Ha NOCOMEHWTE MO-A0ONY MUHUMANHWTE TEeXHWUYECKU

J

M3UCKBAHKA Ha BwanoxuTens:

Ne XapaxTepucTuka MHUHKUMaNHU TeXHUYECKHU H3UCKBAHMA
a) TokosuTe UsMepeaTenku TpaHcdopmaropy Tpabsa aa 6vaaT
3ALLUUTEHN CbC CUHTETUYHA, MOHONWTHA, TBbPAA N30NaLus,
CbOTBETCTRAILE Ha WaKucKkeaHwaTa Ha BOC EN 60085 nnu
€KBUBANEHT, 3a TONNWHEH KNac Ha usonauusita — min 120 (E)
KoHeTpykuus

6) TokoBUTe U3MepBaTEnHY TpaHchopmaTopy Tpsabea aa GbvaaTt
CHOPBXKEHK C KNEMW G NO ABS BUHTOBW CheaVHEHUA, 3a
CBBLp3BaHe Ha NbPpBUYHATE HAMOTKA U KnemeH Bnok 3a
CBBLP3BaHe HA BTOPUMHUTE BEPUIA,

BTOpPUYHY HAMOTKY —
6poit v npeaHasHaveHue

a) EaHa BTOpUYHA HAMOTKa 38 LENUTE Ha U3MEPBaHeTo.

6) EaHa BTOpryHa HAMOTKA 3a LeNWTe Ha 3awuTaTa.




XapaxTepucTrKa

MUHUMANTHY TeXHUYeCK W3NCKBaHWS \,

Knemu 3a cBbp3BaHe Ha
NbPBKMHATA HAMOTKE

Knemute TpaGea ga Gbpar wapaboTenn OT Meq unu ME[IHA.CORER
HefonycKalla eneKTPOXMMIYHA KOPO3Ks NP CBBP3BAHETO Ha
TpaHchopmMaTopuTe ¢ MeHW Wk anyMUHMeBH LNHU. <

KnemeH 6nok 3a
CBLp3BaHe Ha
BTOPUYHUTE BEPHTA

a) Knemuust 6nox Tpsbea Aa 6bae OT BUHTOB TUM C BB3MOXHOCT
3a CBbP3BaHe Ha MHOTOXWYHY NPOBOAHKLIM HE BTOPHYHNTE
BEPUIM CBEC CeYSHUe Ao 4 mm2,

6) Knemnuat 6nok Tpabea Aa ObAe 3alluTeH ¢ NpospaveH Kanak
3a BU3yaneH KOHTPON ¢ Bb3MOXHOCT 3a nnombupate.

B) Knemute Ha knemuust Bnok Tpatea aa 6baat uspabotenu ot
MECHHF UNW ApYra NoAXOAALE Hexoposupaila MeaHa cnnas.

T} KnemHuaT 6nox Tpabea A4a ocurypaBa BBHIMOXHOCT 88
3a3eMABaME Ha M3BCANTE Ha BTOPUMHUTE HAMOTKM.

3azeMaBaHe

ToKoBWTe M3MepBaTenHu TpaHctopmarTopk Tpabea Aa GpaaT
CLOPBLKEHN CbC 3a3eMuTeneH bont min M8, o3HaueH Cee 3HaK
L3alWMTHE 3eM8",

Pe3BoBu U CKPENATENHW
CheMHEHUSA

Boyuky pesboBy U CKpenuTenHu cbeanHerns Tpabea fa Obaat
13paBoTEHN OT MECHHT Wl BPYMY NOAXOASALLM HeKopo3upailu
METaNW KN METANHY CINasu,

MapuxupaHe Ha
oBbABeHUTE CTORHOCTH

a) ToxoBuTe amepsaTenHu TpaHcthopmaTopy Tpadea fa Gvaar
MapKupaHu OT CTpaHarta Ha KnemHus 6ok ¢ uHtpopmauus aa
oBABEHUTE CTOMHOCTH BbPXY Kopnyca Ha TpaHchopMarTopa Unu
BbpXy Tabenka cbrnacHo uanckeanmsaTa Ha 1. 6.13 ot BC EN
61869-2 unK eKBiBANEHT.

B) OBAseRuUTE CTOMHOCTY MOXe Aa Gbaar HaHeceH! Ypes
rpasvpaHe BLPXY KOpnyca Ha TpaHcOopMaTopa Uik BbpXy
TaBenka uspaboTeHa OT aHOAUSVPAaH anyMUHui unu ot
EKBMBANEHTeH YCTOMUME Ha KOPO3WA MaTepKan, KaTo 3a Luenta He
moraT fa 6bAaT usnonaeanu Tabenky (eTUKeTH) oT
camMmosaneneall ¢e TH.

B) Mapkuposkarta Tpsabea fa Gbae HaHeceHa TpalHo ¥ YeTnuBo
No HaYVH, 1O KOWTO jia He MoXe Aa Duae sanuueHa.

T) Ako ce vanonaea Taberka, T8 Tpabsa aa 6bAe dukeupaHa
3ApaBo KbM KOPNyca Ha TOKOBUTE USMEDBATEAHM
TPAHCHOPMATOPU pes YCTOMUKMBI Ha Koposus HUTOBE.

A) OT cTpanaTa Ha KNeMHUA GNoK, BLPXY U3onalusTa Ha
TOKOBUTE W3aMepBaTenHy TpaHchopMaTopy AONBNHUTENHO
TpRbBa Aa 6bae MapkupaH ¢ BanbBHAT nnv peneded nevat
oBaBenua KoeduLMeHT Ha TpaHcdhopmallks, ¢ pasmep Ha
wprdra min 20 mm,

Mapkvpate Ha vsBoauTe

M3BoanTe Ha TOKOBMTE MaMepBaTenHu TpaHcgopmaTopy Tpadea
na 6baaT MapKupaHn TpaitHo W YETNIMBO CBrNacHo UNCKBaHWATa
Ha 1. 6.13 o7 BAC EN 61869-2 Ny ekBrBaneHT.

MbpeoHavasiHa nposepka
U 3Hauw 3a
YAOCTOBEPABaHS
{cwriacHo pasnopeabuTe
Ha 3akoHa 3a

A) TokoBUTE UsMepBaTENHU TpaHcdopmaTopy Tpabea aa Graar
[OCTABEHN CNeA MIBLPLLBAHE HA NbPBOHaYANTHA METPONCTUYHA
npoBepKa.

B) MbpsoHavanHa MeTponoruyHa nposepka Tpatsa Aa Svae
yOOCTOBEPEHA ChC 3HAK 38 MbPBOHaUanRa NpoBepka U KoNUeTo

WaMepBaHKATAa) HAa APOTOKONE OT NPOBEASHWUTE USTIUTBAHMA.
Excnnoarauyuo

le Hha = 25 roaAnHW
ABNroTpannocT
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OBy TeXHUUECKK NaPaMeTPU, XapakTepPUCTHKM U Ap. HaHHK, KOWTO Ce rapaHTMpaT OT )
Ye NpeAnoKeHoTo obopyaBaHe OTroBapsA HAa MOCOYEHUTE NO-AO0NY MWHUMAaNHWTEe TeXHWYec
M3UCKBAHWUA Ha Brxanoxurens:

Ka,

MuHMManHU TeXHUYECKK
Ne Napamettp W3UCKBaHWS
KnacoBse Ha TOMHOCT: -
- 34 MaMepsaTendaTa HaMoTKa 0,58
- 38 HaMmoTKarta 3a sawmMrara 10P20
O6sBeH npogvmKUTeNeH TepMudeH Tok, loth =1,2xlpr
HomuHaneH koedmuueHT Ha BesonacHoeT — FS 5
HomuHanHa rpaHuvHa kpatHoct — ALF 10
OBGsBeHK BTOPUYHY TOBapW: -
- 3a M3MepBaTenHaTa HaMoTka =15 VA
- 3a HaMoTKaTa 3a 3alMrara 2 30 VA
OGABEHO M3ABLPXKAHO HANPEXEHWE ¢ NPOMULLNGHA YecToTa 3a 28 gV
MsonauuaATa Ha NbPBUYHAaTa HaMoTKa (echexTuBHa cTOWHOCT)
O6sBeHO U3ABPXKAHD HaNPEXEHNe C MBNHUEB NMNYNC 38 75 KV
U3onayvaTa Ha NbpPBUYHATA HAMOTKA {BBpXOBa CTOMHOCT)
Ob6sBEHO M3ABPKEHO HaNpPEMeHUe ¢ NPOMULLNEHa YecToTa Ha 3kV
M30MaUusTa 3a BTOPUYHUTE HAMOTKM {ethexTrBHA CTONHOCT)
. 12 kY
Hail-sucoko HanpexeHne 3a chopbxenusaTta, Um (ebekryBHa cTOMHOCT)
TonnuHeH knac Ha nsonaunsTa > 120 °C
(cern. BAC EN 60085:2008 (unv exsueaneHT/M)) =
HonycTUMK HUBa Ha YacTUYHWA paspaf; -
- apu 1,2 Um < 50 pC
- npu 1,2 UmA3 <20 pC
TABITULIA Ne 3

CraHpapT Ha Marepuarna 3a BEHTUITHW OTBOAM, METano — OKCHAEH TUN Be3 UCKPOBY pa3paaHULM
20 kV, 10 KA

XapakTepucTika Ha MaTepuana;

Mertano-okcuger (ZnQ) seHTuned otson 663 WCKPOBM paspafHWUW, 38 MOHTUPAHE Ha 3aKkpuTo v
OTKPUTO, C TpakHo pPaboTHO HanpexeHwe min 21,6 KV, ¢ HOMUHaneH paspsined Tok 10 kA, ¢ pa3spageH
Knac Ha nuHuATa 2, ¢ nonumepHa wusonauuoHHaTta ofBuBKA, C NPUHAANENHOCTH (akcecoapu) aa
CBbp3BaHe MeXay TokoBofel uacTd w 3eMs. KoHdurypauusta Ha crpexwte Ha NONMMeEpHara
usonaumoHHa oBBNBKa CLOTBETCTBAT Ha WauckeanusaTa Ha IEC/TS 60815-3 uni exsuBaneHT.

Wsnonseakre:

BeHTunHMAT 0TBOA @ npefHasHaueH 3a U3NOM3BaHe B eNeKTPOPasHpPedeniTeNHu MPEXU ¢ HOMUHANHO
Hanpexerue 20 kV ¢bC 3a3eMeHa Npe3 axkTUBHO CBNAPOTMBNEHME B PAliOHW © WHTEHIUBHOCT Ha
MbIHWeHOCHaTa gedHocT Hag 100 vaca rogmwHo wnv ¢ npeoBnagasaw) Bpoi noTpeBUTeNu ¢ NOBULLIBHN
U3UCKBAHMA 3a OCUMYPEHOCT Ha enekTpocHabaseaneTo.

CbOTBETCTBME Ha NPe/NaraHoTo M3AENUe CbC CTaHAaPTU3ALUNOHHUTE AOKYMEHTH:

BeHTUNHMAT oTBOA TPRGBa Aa OTroBaps Ha MPUNOKUMUTE GBLNrapcku ¥ MeXOYHAPOAHU CTaHAAPTH,
BKNMIOYWTONMHO Ha NOCOYEHMTE MO-[JONY W HAa TOXHUTE BanuOHWU W3MEHEHWA W NONPaBkn wnu
eKkBUBaneHTH.

BAC EN 60099-4:2014 ,Bentinku oteogu. Yact 4: MeTanooKemaHn BeHTUNHM 0TBOAM 6e3 paspsiaHuLM
32 eNeKTPUIeckY CMCTEMY 3a NPOMEHNNBO HanpexeHue (IEC 60099-4:2014) " (unu ekeuBaneHT/w); u
IEC/TS 60815-3:2008 ,Selection and dimensioning of high-voltage insulators intended for use in polluted
conditions — Part 3. Polymer insutators for a.c. systems” (vnu eksusanent/n).

AN I

TexHUYeCcKH HJaHHMW:
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XapakrepvcTuki Ha paBoTHata cpeaa: Z/ﬁ

Na XapakrepucTuka ' CroitHocT «_. 1
MsCTO Ha MOHTHPaHe Ha oTkpuTo/sakputo - A
MaKcyManHa OKorHa TeMneparypa + 40°C — .k
MuHKUMariHa OKONHA TeMnepaTypa Munyc 25°C e
OTHoCUTENHA BNAaXHOCT o 100 %

Hanmopcka BUcounHa Ao 1000 m

MHTeH3UBHOCT HA MbIHWEHOCHaTa AeHHOoCT Hap 100 yaca roguiiHo
CwrnacHo T. 5.4.1 ot BAC EN

Apyru paboThi yonosia 60099-4 (UNK exsuBaNeHT/)

MapameTpy Ha enekTpopasnpeaenuTenHaTa Mpexa:

Ne | Mapamertp CToHoCT
HomWHanHo HanpexeHue 20 000 V
Hali-BUCOKC HaNpeXeHWE Ha CLOPBXEHUATA 24 000 V
Haii-BMCOKO HanpexeHWe Ha cucTemara 21600V
HomuranHa YecroTa 50 Hz
Bbpoil Ha thasuTte 3
3a3zemMaABaHe Ha 3Be3AHNA USHTLD flpea AC

MakcumanHa CTORHOCT Ha BPEMEHHUTE NpeHanpexenvs (Mpy 3eMHO
ChEAVHERVE)MBKCUManHa NPOABLIDKUTENHOCT Ha BPEMEHHWUTE MPEeHanpexeHna.

3a3eMABaHe Npes akTMBHO CLNPOTUBIIEHNE 21,6 kV/3s

AzonayoHH0 HUBO: -

OBABEHO M3ABPXaHO MBIHUEBO UMNYSICHO HANPEXKERNE | 4ok 11/
{BLPXOBA CTORHOCT)

O6sBEHO KpaTKOTPaHO (1 min) USABPIKAHO HANPEXKEHNE | £ |\
¢ npomuinesa vecrora (50 Hz) (edextueHa cToiHOCT)

ToOK Ha KbCO ChbefiHEHUEe B MACTOTO Ha MOHTUpaHe Ha
BEHTUMHMS OTBOA — MAKCUMAaneH ToK NpK TprdasHo Kbeo | 25 KA
CheANHEHUE

CsLpaBaHe B cucTemara v saliuTasaH ChOopbXKeRnA.

Ne |HaumeHoBanue WNancksade
Cebp3sBaHe B cUcTEMaTa Mexay dasa 1 sema
kaBensun nuHuy 20 kV;
3aluMTaBaHN CHOPBKEHUA BXOAOBE Ha pasnpefenuTentuTe ypendm,
KPY B eneraszosa wzonayuonda cpega (GIS)

TexHUueCKU SAHHW, KOUTO Ce rapaHTUPaT OT YyacTHUKE, Ye NpeAnoXeHoTo obopynBaHe OTroBaps
Ha NOCOYEHMUTE NO-A0NY MUHMMASTHUTE TOXHNYECKM M3NCKBAHWA HA BbanoxuTens:

Munumanuu
Ne XapakTepucTHKa TeXHUYECKH
M3UCKBaHWA

OB6sBEHO WIABPKAHO HaNpeXeHvie NpY aTMOCHepHN NPeHanpeXeHunA 212SkV

1,2/50 ps

OB6sBeHO M3AbLPKEHO 1 Min HanpeXeHue ¢ NpomyiLneHa vectota 50 Hz > 50 kY
NPy MOKpa uaonauus ) _

Hvieo Ha yacTu4HUTE paspsaw npn 1,05 Uc <10 pC
Matepuan, oT KoiiTo e U3paboTeHo HeNMMHeHHOTO CBNPOTUBIIEHUE Zn0
(BapucTOp)

Matepuan, or KoWTo e uapaboTeHa nsonauvoHHaTa obsuska Monumep
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Marepuan, or KoiTo ca uapaboTeHn NPUHagReXHOCTIHTE (aKcecoapuTe) ?Ti'ﬁ’:;iaewﬁ
AKOCT Ha ONbH >1kN £~ 7
AKOCT Ha ycyksaHe = 50 Nm
FlkocT Ha orbBaHe 2200 Nm
TexXHUYSCKM napamMeTpH, KOUTO Ce rapaHTMpaT oT YYacTHMKa, Ye npeanoxeHoTo obGopyaBaHe
OTrOBapsi Ha NOCOYeHUTe NO-HOAY MUHUMATIHUTE TeXHUYECKH M3NCKBAHWUA Ha BL3noxurens:
Munumanun
Ne NapameTkp TEXHUYECKH
M2UCKBaHUA
TpaiHo paborHo Hanpexenne, UC =216 kV
0O6sBeHO HanpexeHue, Ur =27 kV
HomuHaneH paspageH 1ok, tn { 8/20 us ) 10 ®A
CwnHoTokoB MMnync (4/10 ys) 100 kA
PaapspgeH knac Ha NWHMATA 2
YCTORYMBOCT HA TOK HA KbCO ChetHeHne =20 kA0,2 s
OcrarbyHO HanpexeHve nNpy HOMUHANEH paspageH Tok In, Ures <75kV
YETOHYMBOCT Ha NPOALIKUTENEH TOKOB UMNYNC = 250 A/2000 us
CTORHOCT Ha BpEMEHHUTE NPeHaNpeXeHnn cbrnacHo npunoxedne D Ha )
BAC EN 60099-4 (unu exsmBaneHT/n):
- C NPOSBLINXUTENHOCT 3 § =28 kV
- ¢ Npogbmkurendoct 100 s =26 kV
- C npogbnxuTenHoct 7200 s 2 23,7 kV
M3sonauMoHHO pa3cTosiHve N0 NOBBLRXHOCTTA = 540 mm
BucouwHa Bes akcecoapure 3a npuckeauHssaHe < 425 mm
TABNMLUA Ne 4

CraHpapT Ha maTepuana 3a BEHTUITHY OTBOAM, METaNO — OKCUAEGH TUN Be3 UCKPOBU paspagHULN
10 kV, 10 KA

XapakrepucTuka Ha MaTepnana:

Merano-okcuaeH (ZnQ) eHTUneH oTBOA 663 UCKPOBY pPaspafHALK, 32 MOHTUPAHE HA 3aKPUTO M
OTKPUTO, ¢ TpaitHo paGoTHo Hanpexenue min 10,8 kV, ¢ HoMwHaneH paspsaaeH Tok 10 kA, ¢ paspaaeH
Knac Ha nMHMATa 2, ¢ MofKMMepHa usonauvoHHara ofBuBKa, C NMPUHaZNEXHOCTH (axcecoapu) 2a
CBbP3BaHe MeXay TokoBopeiwly dvactkh W 3eMs. KoHdcurypauuwsTa Ha CTpexuTe Ha NonWMepHaTta
WaonauvoHHa oBBKBKa CLOTBETCTBAT Ha uaKcKsaHuaTa Ha IEC/TS 60815-3 unu exsuBaneHT.

Wanonzeaxe:

BenTtunHuar OTBOA € NpeAHasHaveH 3a W3NoniBaHe B eneKkTpopasnpenenvTendi MpeXu ¢ HOMUHaNHo
Hanpexenue 10 kV ¢ n3onupana HeyTpana, cbC 3a3eMeHa npe3 Abroracutenta 6o6uHa HeyTpana,

ChC 3a3eMeHa Npes akTMBHO CbNPOTUBMEHWE ReyTpana Uny ¢ KOMOMHUPaHO 3asemsaBaHe Ha HeyTpanara
npes gbroracutenta BobuHa ¥ aKTKBHO CbNPOTUBRSHMWE.

CroTBeTCTBYE HA NPeANaraHoTo U3genue ChC CTaHAAPTU3ALMOHHNUTE AOKYMEHTH:

BeHTUNHKMAT oTBOA TpAGBa Aa OTroBapsl Ha MPUNOXUMMUTE OLNrapckv W MEXAYHapoAHW CTaHAapTH,
BKMIOYUTESHO Ha NocoveHnTe No-40NY W Ha TEXHWUTE BanViHW USMEHEHWS ¥ NONPaBKK NV eKeVBaneHTH:
BAC EN 60099-4:2014 ,BenTunHu otBoaun. Yact 4: MeTanooKCuaHN BEHTUNHK OTBOAKM Ge3 paspaaHium
3a eNlekTpuYecku CUCTeMK 3a NPoMeHNKBO HanpexeHwe (IEC 60098-4:2014) (unv exsusaneHT/v); v
IEC/TS 60815-3:2008 ,Selection and dimensioning of high-voltage insulators intended for use in polluted
conditions — Part 3: Polymer insulators for a.c. systems” (unu exsusaneqt/u).

TeXHUYEeCKU QaHHu:
XapaxTepucTukv Ha paboTHarta cpefa:

[Ne | Xapakrepuctuka

| CroitHogT |
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M#acTO Ha MOHTHpaKe Ha oTKpUTO/3aKpPHTO (
Makcumanda okonHa Temneparypa + 40°C ~
MUHMMAnNHa oKonHa TeMnepatypa _ Munyc 25°C (e
OTHOCUTENHA BNAKHOCT o 100 % 9
Hanmopcka sucoumHa Oo 1000 m (&l

Opyry paBoTHW ycriosus

Cwrnacko 1. 5.4.1 ot BAC EN
60099-4 (unw exeveaneHT/)

MapaMeTpn Ha enexkTpopasnpefenvTenHara Mpexa:

Ne MapameTtsp CTo#HOCT
HomuHarHo HanpexeHsue 10 000 V
Haii-BHCcoKO HanpeXeHWe Ha ChopbXKeHuATa 12000V
Haii-BrcoX0 HanpeXxeHvie Ha cucTemaTa 10 800 V
Homusanha vecrora 50 Hz
Bpoii Ha hasuTe 3

3a3eMaBane Ha 3Be3HUA UBHTBLp

npes akTUBHO CHIPOTUBIIEHNE

MakcuManHa cToRHOCT Ha BpeMeHRUTe NpeHanpexeHns (Npy 3eMHO
ChEeAVHEHVE)/MaKCHMAaNHa NPOALIKATENHOCT Ha BPEMEHRHUTE NPEHaNpeXeHus:

3asemaABaHe npes gbroracutenda 6obliHa; unu

uaonupaH 38e346H UeHTBP

11,8 kV/2 uaca

3aseMsBaHe Npes akTWBHO CENPOTUBNEHUE; U

npes avrorackTenHa 6o6uHa KOMOUHWPAHA G aKTUBHO 10,8 kV/3s

CbNPOTUBNEHKE

MaonalunorHo HUBO:

OBsiBeHO U3ABPKEHC MBJIHMEBO UMNYNCHO HANPEXEHWe | ¢

(BBpXOBa CTORHOCT)

O6saBeHo kpatkoTpaiHo {1 min) usabpxaHo HanpeXesne 28 KV

¢ npomuiinera vecrota (50 Hz) (edekTuBHa cTOWHOCT)

TokK Ha KuCo CbefjuHeHVe B MACTOTO Ha MOHTUpaHe Ha

BEHTUMHUA OTBOA - MaKCUManeH ToK npK TpwdasHo 18 KA

KBCO CheguHeHne

Cebp3BaHe B cucTeMaTa W 3aluTaBaH CbOpBbKEHUs!

Ne

HanMeHoBaHue

Wanckeane

CBbp3BaHe B cucTemara

Mexay thasa u 3eMs

3awuTaBaHn ChOpPBKEHUA

kabenHu nuanK 10 KV,
BX0CAOBE Ha pasnpegenuTentuTe ypeabu;
KPY & enerazopa usonauvoHHa cpepa (GIS)

TexHMUYecKH AAHHW, KOUTO Ce rapaHTUpart oT YyacTHHKA, Ye NpeanoxesoTo OGOpY,ﬂBaHe oTroBapA

Ha NocovYeHMTE No-A0ny MUHUMANTHKTE TE@XHUYEeCKN MIUCKBAHWUA Ha Bnanoxurens

1,2/50 us

. MuHMManHu
Ne XapakrepucTvKa TEXHUYECKH
M3UCKBAHUSA

OBABEHO V3L BPKARO HanpexeHve npy atMocdepHN npeHanpexeHus > 75 kV

OBaBeHO M3gbpxaHo 1 min Hanpexexue ¢ npomuwnexa yectota 50 Hz npu | 28 KV

MOKpa uaonaums

HuBeo Ha vacTH4HuTe paspsgu npy 1,05 Uc <10 pC
Marepuan, o KoiTo e u3paboTeHo HeNMHERHOTO CLNPOTURNEHKUE Zn0
{BapucTopa)

Marepnan, ot KoiiTo e uspaforeHa uaonauvoHHaTa obemnska

Flonvwmep
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Marepuan, oT koiiTo ca uapaboTeHU NPUHAZNEXHOCTUTE (aKCecoapure) Efop;;z&%
AKOCT Ha ONbH =1kN A
AKOCT Ha YCYKBAHE 260Nm _~ L2
FAKOCT Ha OrbBaHe z2008m L7
TexHuyeckU napameTpH, KOMTO ce rapaHTMpaT OT YYacTHUKa, 4é NPefnoXeHOTo oﬁopy.qére—\
OTFOB&PA HA MOCOYEHUTE NO-AONY MUHUMANHUTE TeXHUYECKM U3UCKBaAHUA Ha Bbamoxutens
Munumannu
Ne MNapameTkp TOXHAYECKH
H3MCKBaHUA
TpaiHo paBoTdo Hanpexenwe, UC >10,8 kV
O6aBeHO Hanpexerye, Ur z135kV
HomusaneH paspsged Tok, In { 8/20 us ) 10 kKA
Cunnotokos ymnync (4/10 ps) 100 kA
PaspsafeH knac Ha nuHKATa 2
B YCTOMMKBOCT HAa TOK HA KbCO CheAMHEHWE =20KkA0,2s
OCTaThyHO HanpeXeHue Ny HOMUHaNeH paspsaaeH Tok In, Ures <42 kY
YCTORYMBOCT Ha NPOALIMKNTENEH TOKOR WUMNYNG = 250 A/2000 ps
CToliHOCT Ha BpemeHHMTe NpeHanpeXeHna ChrNacHe npunoxerve D Ha
BAC EN 60099-4 (unn exsuBaneHT/v): )
- C NpoAbLmKUTENHOCT 3 8 214 kV
- ¢ npoawkMTendocT 100 s =13kV
- ¢ npoasnxmTentocT 7200 s z11,8kV
M3onauvioHHo pascToAHKE N0 NOBLPXHOCTTA ' =370 mm
Buco4uHa Bez akcecoapute 3a NpUCheSUHABaHe < 350 mm

TABINMUUA 5

CraHgapT Ha MaTepMana 3a LM(pIPOBM 3alUTH 32 CUNOB TPUHAMOTBYHM TpaHcdopmaTopy
110/20/10 (Haan®bxHO — AudhepeHUManHa 3allUTa U Pe3ePBHA MAaKCUMAaITHO TOKOBA 3aluuTa)
XapakrepucTuka Ha MaTepuana;

UuchposuTe saluti BKMOYBAT OCHOBHA HaANBXHO-AUdepeRukanHa sawmta (HA3) sa cunosw
TPUHaMOTBUHY TpaHcdopmaTopy BH/Cp.H/Cp.H ¢ BCUukyM BLIMOXHM FpynK Ha CBLP3BaHe W PasnuuHy
koeduuneHT Ha TpaHchopMauns Ha camus TPaHehOPMaTop U TOKOBUTE TPEHCHOPMATOPH, pesepeHa
MakcUManHo Toxoea saimTa (MT3), pearvpallia Ha BCUUKM BUAOBE KbCH CLEANHEHNS, KaKTO U Pe3spBeHa
semHa sauwmTa (33), BrpafeHa B peneeH KoMnnekT Ha MT3 ¥ npeAcTaBnaBalla MaKCHMANHOTOKOBA
3alluTa 3a TOKOBE ¢ HYNeBa NnocneaoRaTenHocT.

MNossonsea TpuchasHo nsmepsade B Mpexa 110 kV ¢ AMpeKTHO 3a3eMeH 3Be3fieH LgHTLP — ¢ FONsaM TOK
Ha efHohasHO KbCOo CheAMHeHre U 3a3eMeH NPe3 aKTHRHO CHNPOTUENEHUE U U3KYCTBEH 3BE3AEH LIEHTLP
Ha cTpana Cp.H. HO3 e cBbp3aHa KbM TOKOBY U3MEPBATENHN TPaHCHOPMaTOPH, B OTAGAHO BTOPUYHO
AAPO C HOMWHaNeH BTopkyeH Tok 5 A 3a BCAke paloTHO HanpexeHie.

PesepsHaTta MakcUManHOTOKOBS 3alyiTa Aa € npejHasHadYeHa fa W3NbAHABA IYHKLMKUTE Ha pesepsHa
3gluTa Ha TpaHcthopmaropa npu MexayhasHu 1 efHodasHu KbCU CbeOUHEHUA B MPEXU BUCOKD
HanpexeHwe ¢ AMPEKTHO 3a3eMeH 3Be3/1eH LeHTBLP.

3atnTaTta © MUKpoOnpoLEecopHo (UMpPORO) YCTPORCTEO, KOBTO ABTOMATHYHO U3KIMIOMBA 3aljUTaBaHuTe
SNeKTPYYSCKM CHLOPBXEHMS, NPY HapyluaBaHe Ha HOPMAanNHWAT pexvm Ha paboTa. Bowdki dyHKUMK OT
PErMCTPUPEHETO HAa U3MEePBaHNTE CTORHOCTH HO NOASBaHe Ha KOMaHaa 33 M3KMiouBaHe Ha CWMMOBMA
npekecBay ce npepaboTear uwudposo.ll3 wma BrpageHa cuctema 3a  TenevsmepsaHe,
TeNnecurHanu3auus, TeneynpaeneHne W MeCTHa curdanuaauyus, TpuTexasa BrpaaeH PerucTparop Ha
urcbopmauus sa oclunorpadeH aHanua Ha asapuitHure CLOUTHA 1 NPoLlecH, eHeproHesasucmMa nameT
M U3MbNHABE (DYHKUWMWTE: YNpasneHwe, KOHTPON, U3MEpBaHe, MORUTOPMHr W 3awwmTall3 aa vma
KOMYyHUxauvoHeH WHTepdeic 3a Bpb3ka ¢ TeneMexaHuseH nepuceped noct (RTU — Remote Terminal
Unit). KomyHukauvoHHWst uHTepdbelic Aa vMa BbB3MOXKHOCT 3a CBbPSBAHE KbM [BYNPOBOAHA W
uetupunposogHa RS-485 mpexa, cbC CKOpOCT Ha npefasaHe ac 38400 (BdD, unu  kbM Mpexa ¢
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ONTHYHEH, KaTO Bpb3KaTa Ce OCHWECTBABA NOCcpeACcTBOM cepyieH, RJ-45 vy HFBR-4516Z{con g)
OcHoBHaTa u pesepsHaTa Li3 ca nomecTteHu B CAMOCTOATENHKA KyTUW C BBE3MOXHOCT 38 MQ BEDXY,
naHen, ¢kC cTeneH Ha sawuTta min IP 51, ¢ LCD/LED gucnned Ha nuuesaTta cTpaHa 3a ussexjaHe ,
uHdopMauus (BU3yanusupane Ha MOMEHTHUM CTOHHOCTM HA EeneKkTpUYecku BENWYUHK) U KnaBuaTtypa
ynpasneHue Ha meHtoto. LIP aa noseonssar Aa ce WanbHABaT ynpasnasaulu (hYHRLWK, G NOMOLLLT
KOUTO Ce [aBa BB3MOXHOCT 33 W3BLPLUBAHE HA KOMYTauWK Ha CUNOBUTE SNleMEeHTH upes KnasuaTtypara
WNK Ype3 U3NON3BaHe Ha cucTeMeH uHTepdefc NocpeaCTBOM AUCTARLUMOHHO ynpassieHue.

o BpemMe Ha KbCO CbeavHeHMe B 3aluuTasaHaTa YacT Ha enexTpudeckara Mpexa, BenuuuHata Ha
MOMEHTHaTa CTOMHOCT Ha ToKa fia ce 3anucea 3a nepuog or b cexyHAW W 4a e Ha pasnonoxeHwe 3a
NOCHeAoBATENeH aHaNK3 Ha NPEXOoAHNA npolec.

MOCTOAHHUAT KOHTPON Ha anapaTHaTa YacT M MPorpaMHoTO ocurypssaHe Ha L3 aa nossonsasa 6Lpso
cUrHanu3supaHe Npu SHTPELUHWY NOBPeAn N HeU3NPaBHOCTH.

YsnonseaHe:

Uwdbposara HagnwxHa gudeperlivania 3alvra € OCHOBHa 3alumTa Ha cunoBuTe TpaHcdhopmaTopy u e
npefiHasHaveHa aga n3knwouea 6e3 [OMbIHUTENIHO BPeMe3aKbLCHeHWe KbCUTe CbeiuHeHws B 30Hata,
3BKIIOYEHA MEXAY TOKOBMTE TPaHCHOPMATOPM Ha pasiudHUTe CTpaHu Ha TpaxcthopmaTopa (HO3 He
pearnpa Ha KbCW CbejWHeHus W3BbH TocoveHarta soHa). PesepsHata uuthbpoBa MaxcuManHoTOKoBa
3alMTa © npegHasHaveHa ga MsnNbIHABA YHKUMUTE Ha pe3epBHa 3awuTa Ha CTpaHa 110 kV Ha
TpaHcthopmaTopa npu MexayhasHu ¥ efHOME3HU KbCU CbefUHEHUA B MPEeXKW BUCOKO Hanpexenue C
JMPEKTHO 3a3eMeH 3Be3/1eH LigHTB).

ChOTBETCTBVE HA NPSANaraHoTo M3fEeNUe Cbe CTaHAAPTU3ALNOHHHNTE AOKYMEHTN!

Lincbposnte sawmty TpsBGea f@ OTroBapAT Ha MOCOMEHWTe Mo [ONY  CTEHAAPTW Unu eKeuBaneHTy,
BKMIOUATENHO HA TEXHWTE BanVaHW W3MEHeRUs U AONLIHEeHWs: '

BAC EN 60255-22-1:2008 WaMepeaTensu peneta n 3alljTHY CbopbxeHus Yact 22-1: VsnutsaHe Ha
CMylLaBaly Bb3felicTevs. WanuTeaHe Ha nakeTu umnyncu ¢ yectota 1 MHz (IEC 60255-22-1:2007)
{uAK ekBuBaneHT/u);

BAC EN 60255-22-2:2008 Wamepsateriiy peneta 1 3alluTHy ChopbkeHus. YacT 22-2: ManuTeanua Ha
EnexTPUYecKN CMyLIaBauw Bb3feiAcTBrA — ManuTeaHe Ha YCTOMUMBOCT Ha ©NEKTPOCTaTUMHK paspsau
(IEC 60255-22-2:2008) (Mnwn exeusaneHT/n);

BAC EN 60255-22-3:2008 WamepeaTenHu peneta u 3alUTHU ChopbXeHus. HacT 22-3: WNanuTaanus Ha
ENeKTPYYEcK CMYLIaBallu Bb3AeicTBus. WsnuTBaHe Ha YCTOWYMBOCT Ha W3NBLUEHO EIeKTPOMAarsuTHO
none (IEC 60255-22-3:2007) (unv ekeneanexT/u);

BAC EN 60255-22-4:2008 WamepeateriHu peneta v salluTHu ChopbxeHus. Yact 22-4: NsnkTeaHua Ha
@NeKTPVYecKH cMyulasally BbaaeicTana. Msnursare Ha YOTOWMMBOCT Ha eNeKThuYecku 61pa npexoaeH
npouec/nakeT umnyricu (IEC 60255-22-4:2008) (Wnu eksuBaneHT/u);

BOC EN 60255-22-5:2011 WaMmepeatenHy peneta W 3al{UTHA CbOPBMEHUs. Yacr 22-5: ManuteaHna Ha
eNeKTPUYECKU CMyLLasalLy B3AeicTBus. VIsnuTBaHe Ha ycToiumBocT Ha umnync (IEC 60255-22-5:2008)
(MM ekBuBanexT/n), '

BAC EN 60255-22-6:2003 Enekrpudscku peneta. Hacr 22-6: anuTeaHus 3a enexTpuyecks cmyliasaiin
Bb3ASHCTBUA HA W3MEPBATENHW peneta W 3aliiTHW CLOPLKeHWA. YCTOWUMBOCT HA KOHAYKTUBHW
CMYILaBaILM BL3AEHCTBUS, WHAYKTMpaHM oT paguovectoThn noneta (IEC 60255-22-6:2001) (unu
eKBUBaneHT/n);

BAC EN 60255-27:2014 Miamepsatenty peneta M 3alUMTHW ChOpbXeHMs. YacT 27: WauckeaHus 3a
GeaonacHocT Ha npoaykTa (IEC 60255-27:2013) (unu exksusaneHT/v),

BOC EN 60255-1:2010 WismepsaTentu peneta v saluTHi cbopbxeHus. Yact 1: O6Lm nsucksanus (IEC
60255-1:2009) (unn exBuBaneHT/u);

BC EN 60255-5:2002 Enektpudeckn peneta. Yact 5: KoopanHauus Ha usonauyusaTa 3a UsMepBaTensu
penera U 3alnTHY ChopwkeHus. Wsucksanns 1 usnutsarua (IEC 60255-5:2000) (unu exBuBanenT/v);
BAC EN 60255-8:2003 EnexTpuuecku peneta. Yact 6: Wamepsateniu penera U satljuTHi CbOpbIXEHNA
(IEC 60255-6:1988, ¢ npomern) (VN exeuBaneHT/v),;

BOC EN 60255-11:2010 VismepeaTenHu peneta W 3aWwwTHu Ckopbxenus. Yact 11: Cnapanus,
KPaTKOBPEMEHHY NPeKLCBaHWA, NPOMEHY U Nyncaukk Ha HanpeXeHNeTo BpPpXy MOMOLUHK 3aXpaHBally
ussoau (IEC 60255-11:2008) (unw exsusaneHT/n);
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BAC EN 602556-21-1:2003 Enekrpuuecku peneta. Yact 21: Manutsanun Ha enbpatinn, yaapw@p;uﬁé/ ;
Y CEU3IMUUHU UINUTBAHUS Ha M3MEpPBATEeNHN PenseTa U 3alinTHW cbopbXenmns. Pasaen 1: ManuTeaHus Ra-

eubpauun (cunycouparnHu) (IEC 60255-21-1:1988) (unu ekevsaneHT/v);

BAC EN 60255-21-2:2003 Enextpuyecku penera. Hacr 21: Manuteauus Ha BuGpaumu, yaapy, TpbokaHe
¥ CEM3MUYHU UINUTBAHWA Ha U3MEPBaTeNHY peneTa # 3alWTHA ChopbxeRrna. Pasgen 2: Manutsanus Ha
yAapu 1 TprckaHe {IEC 60255-21-2:1988) (unu exeunsancHTt/n);

BAC EN 60255-21-3:2003 Enektpudecku peneta. YacT 21: UsnuTeanus Ha subpaumy, yaapu, TpbCkaHe
W CeU3MWYHY M3NUTBAHWA Ha W3MEPBAaTenHW penerta M 3alWWTHU choprxenus. Pasgen 3: Ceuamuduu
uanuteanun (IEC 60255-21-3:1993) (unu ekeusaneHT/v);

BAC EN 60068-2-1:2007 MsnutBaHe Ha BbL3ASWCTBMA Ha OKONMHaTa cpepa. Yact 2-1: Masnuteauus.
WsnuteaHe A: CTya (IEC 60068-2-1:2007) (Wnu1 exsuBaneHT/v);

BAC EN 60068-2-2:2008 WanuTBaHe Ha BL3AEHCTBWA Ha OKonHarta cpega. Mact 2-2: WanutBaHua.
Manuteane B: Cyxa Tonnusa (IEC 60068-2-2:2007) (unu exsusaneHT/u);

BOC EN 61000-4-3:2006 EnextpoMariuTHa cuemectumocT (EMC). Yact 4-3; Meroau 3a vsnuTeaHe v
u3Mmepeate. MsnuTeare 3a YCTOMUMBOCT Ha MSMBUYEHO PAfMOMECTOTHO enekTpoMarkuto none (IEC
61000-4-3:2006) (unv exeveaneHT/n);

BAC EN 61000-4-4:2006 EnektpomarHutha cbBMectumocT (EMC). Yacr 4-4: Metoaw 3a manursaHe
vamepsaHe. ManuTeane Ha YCTOWUMBOCT Ha enexTpuvecku Bbpa npexofel npolec/nakeT umnyncy (IEC
61000-4-4:2004) (unv eksuBaneHT/m);

BAC EN 61000-4-5:2014 EnextpomarhuTHa ceBmecTuMocT (EMC). Yact 4-5: MeToau 3a uanuTeaHe M
uameprane. Manmureane Ha ycToluMBocT Ha oTckok (IEC 61000-4-5:2014) (unu exsusaneHT/u);

BAC EN 61000-4-6:2014 EnextpoMariyTHa cuemecTumoct (EMC). YacT 4-6; Merosu 3a wsnuTeaHe u
uaMepsaHe. YCTOMUUBOCT Ha KOHOYKTHBHM CMYWABaLUW Bb3felCTBNA, MHAYKTUPaHN OT PaaWOYECTOTHI
noneta (IEC 61000-4-6:2013) (unv exsusansHt/n);

BAAC EN 61000-4-8:2010 EnextpomarnutHa chemectumoct (EMC). Yacr 4-8; Metoav 3a manursaHe U
wamepsaHe, ManuTeaHe Ha YCTOWYMBOCT Ha MarHWTHO NONe, NPUUMHEHO OT YeCTOTM Ha 3axpaHsalluTe
HanpexeHua (IEC 61000-4-8:2000) (unv ekeuBaneHT/n);

BAC EN 61850-5:2013 CuroGliuTenHn Mpexw W CHUCTeMU 3a asTOMaTM3auus Ha npeHoca W
pasnpegeneHueto Ha eHeprus. Yact 5. MsuckeaHws 3a BpBL3KK 3a (HYHKUMM WU MOZenn Ha yeTpoicTea
(IEC 81850-5:2013) (unv eksuBaneHT/n);

BIC EN 60870-5-103:2003 VYcrpoiictBa M cUCTEMM 328 AWCTAHLUMOHHO Yynpasnenve. Yact 5-103:
fpoTokonu 3a npeagasane. CbNbTCTRALY CTaHZapT 3@ MHGOPMALMOHHMS uUHTepdbelic Ha 3alnTHU
ycTpoiictsa (1EC 60870-5-103:1997) (vnu exevsaneHT/v),

XapakrepucTuku Ha paBoTHaTa cpeaa:

Ne ‘XapakrepucTuka 1 CToltHocT
MscTo Ha MOHTHpaHe Ha sakputo
MakcuManHa TeMnepaTypa Ha OKonHaTa cpeaa He + 65°C
MuHvmanHa TemiepaTypa Ha OKONHATA chefa Munyc 20°C
Hagmopcka BUCOYMHA Do 1000 m
OTHOCKHTETHA BNAXHOCT Ho 90% npu 20°C

MapameTpyu Ha enekTPUYECKaTa pashpefenuTenia Mpexa:

Ne [apameTep CToMHOCT
HomuHanHo HanpexeHnue 110 kV
MaxcumanHo paboTHO HanpexeHwe 123 kV
HomwhanHa vecrora 50 Hz
Bpoii Ha chasuTe 3

OupektHo zazeMeH
3aseMABaHe Ha 3Be3AHMA LeHTLP SBEANCH LIEHTLD

Na MNapameTtup CTolHOCT
HomMuHanHW HanpexeHua 10 000 V 20000V
MaxcumMansn paboTHKU HanpeXeHus 12 000 V { 24 000 V
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HomunanHa vecrora

50 Hz 4

.’_-;

Bpoit Ha dasvte

3 P

3asemsBaHe HaA 3Be3AHNSA LeHTLD

Mpe3 aKTUBHO CLAPOTUBIIEHUE

TexHuueckd OaHHW 3a OCHOBHAa UupoBa HaAnmbxHa AudepeHUManHa 3aluTa Ha cun

TPUHAMOTBYEH TpaHcthOpMaTop, KOWTC ce NonbnBat oT YuactHuka B rpadga ,lapanrtupaHo
npeanoxeHue":

Homep Ha cTaHgapTa

20 18 2201

HaseaHue Ha maTepuana

OcHOBHa UuthpoBa Hanbx¥Ha Audieperumnanta
3alUTa Ha CHNOB TPMHAMOTBUYEH TpaHehopMaTop

ChbKpaTeHo HassaHue Ha MaTepMana' Ocnoena LIHAS CTT
[apaHTUpaHo
Ne TexHMYECKU NapamMeTbp Wauckpare NpEANoKeHue
Twvin Ha ce nocoun Sprecon—E-P-D3Q6
Sprecher
Mponssoguren Oa ce nocoun Automation GmbH,

AscTpud

TexHuuyeckU AaHHM 3a OcHOBHA uutppoBa HaanwbkHa AudbepeHuUManHa 3aura Ha CUNOB
TPUHAMOTBYEH TpaHcdIOpMaTop, KOMTO Cce FapaHTMpaT OT Y4aCTHMKa, Ye MpPeAnokeHoTo
ofopyaBaHe OTroBapA Ha NOCOMEHUTe NO-A0NY MHHHMAaNHUTE TeXHWYECKH W3UCKBAHUA Ha

BianowxuTens:
MuBMManHu TeXHWYEeCKHN
o HWY
N TexHUvecKn NapaMeTsp P —
OnepaTuBHO Hanpexexnue 220 V DC/AC £20 %

AHanoroey Bxopose.’

cnupaveHr Tok B % OT HacTpoikaTa.

- BpoW TOKOBUN BXOA0BE 9

- HomuHaneH 1K 5A

2.1 IperosapsaHe B TOKOBUTE BEPUIK: -

- Tpaito 4 In

- 3als 100 In
DYHKLMOHENHN KBVCKBaHWA: -

) Hanuuue Ha cnmpadna XxapakTepucTika ¢ Hail-mManko fla
[BA HacTpoiBAaEMK HaKnoHa.
BupsogelicTeue (32eHO C BPEMETO Ha U3XOLHUTE

- penera) npy CLOTHOLUEHKe Mexq@y avudiepeHunantiun | 35 ms
TOK W HacTpoikara — Idiff/lsett > 3.

) TouHOCT HpW U3MepBaHe Ha gubepeHUnanHis U 59

avibepeHumandara sawmTa - o1 0.1 g0 0.5 In,

MuHumaneH gucheperuuarneH Tok Ha 3apaboTeaHe Ha

0.2 [ BTOp.HOM.

Hanuuve Ha anropWTbM ,HensnpaeHoCT B TOKOBUTE
BEPUriA™.

fa

BroKMpoBKa OT HaMarHUTRallus TOK Ha
TpaHcopMaTopa, NPU BKIIOYBAHE Ha MpaseH Xoa.
KaTto B3aMMHO JONBABALW C& KpUTEepHU Aa ce

chopmara Ha cuHyconaarTa.

M3NON3BAT ChALINKaHWe Ha BTOPY U NeTH XapMOHKUK K

Oa

He4yBCTBUTENMHOCT NPW BBLHILHW KhCU CLEOUHEHUR,
BKHOMMUTENHO W NPY HacKLLaHe Ha TOKOBUTE
TpaHchoOpMaTopy.

Ha
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YCTPOWCTBOTO.

BeTpeluso napasHasaHe Ha NPeBOAHUTE OTHOLLEHUS
Ha TOKOBUTE TPaHCMOPMATOPK W Ha rpynara Ha

CBbp3BaHe Ha CWoBWA TpaHctopmaTtop nocpeacTeoM | [a
AeduHrpade Ha napaMeTpy OT KNasnaTypaTa Ha

Hanvuve Ha audepeHynanta Toxosa orcevka (ATO) fa
33 YCKOPEHO W3KNousaHe Npy reNemMn TOKOBE Ha K.C.

UsXopHuTE perera).

Brpaopeitctave va [TO {3aesHo ¢ BpemMeTo Ha

20 ms

ATO.

anascH 3a AKa Ha Toka Ha
An HacTpo 3apaloTeaHe Ha (8 +20) In

BB3MOXHOGT 3a NPOrpaMHo onpegensiHe Ha fla
NpegHa3HaYenneTo Ha UMPOBUTE BXOAOBE U U3XOMM.

W3X0AHKA UMNYIC,

Bb3MOXKHOCT 38 HacTpoiika Ha NPOALNXNUTEIHOCTTa Ha fa

kV

Hanuuuve Ha dyHkUUS npeToBapeane Ha cTpaxa 110/10 fa

3aKbCHEeHWe,

Bpo#l cTenana Ha NpeToBapBaHe ¢ He3aBvCHMO OT ToKa 5

BbpaoaeficTare Ha NPETOBAPBAHETO C BKNIOYEHO
BPEME Ha UBXO[HOTO perne.,

35 ms

TexXHMUECKN faHHW 3a pe3epBHA UM(POBA MAaKCUMANMHOTOKOBA 3aLUTa Ha CUNOS TPHHAMOTBLYEH
TpaHC(hOpPMaTOp, KOMTO Ce NOTTBLNBAT OT YHacTHUKA B rpadha ,,MapaiTupano npeanoxenue’:

Homep Ha craHaapra

20 18 2202

HaseaHue Ha MaTepuana

PesepeHa UvcbpoBa MakcMMariHOTOKOBa 33WWTa Ha
CHNOB TPUHAMOTbYEH TpaHcthopmaTop

CuKpaTeHo HasBaHWe Ha Marepuana PesepsHa LIMT3 CTT
FapawTupaHo
Ne TexHnueckn napameTsbp Usnckeane NpeanaxeHme
Tun [a ce noco4u MCA4-2D0ATA
Woodward Kempen
[Mpoussoguren Ila ce nocoun GmbH, Fepumarus

TexHu4eckn AaHHU 3a pesepeHa LUdpPoBa MAKCUMANHOTOKOBA 3aLUMTA HA CUNOB TPUHAMOTHLYEH
TpaHchopMarop, KOUTO Ce rapaHTMpaT oT YYacTHUKa, ue NpeAnoXeHoTo o6opyasaHe oTroBaps

Ha NOCOYeHUTE NO-A0NY MUHUMaNHIUTE TEXHUYSCKHU U3NCKBaHKUA Ha BbanowuTtens (
No TexXHHYecky napameTsp MWHYMaNHW TEXHUYECKN U3KCKBAHKA '
OnepaTuBHO HanpexeHne 220 V DC/AC £20 %
: AHaNoroey BXOA0BE: - L T R
- Bpoi TokoBM BXOAOBE 4
- HomunaneH Tok 5A
- MpeToBaApBAHE B TOKOBUTE BEPUIA: -
2.1 TpaiHo 41n
- 3als 100 In
- AuanazoH Ha TouHa paboTa 0.1+30 In
- Wamepeanv (M34ncneHn) BenuinHm: -
- Toxose |A, IB, IC, 3lo 4
DYHKUNOHANHN M3UCKBaRUS: -
Brpagena dyHkuua Ha MT3 ¢ Gpoi
- CThbiana ¢ He3aBUCUMO OT TOKa Min 3
1 | 3aKbcHeHwe, |




HesaBucyma Hactpolika no speme 3a fla
BCSIKO CTBNAno.

) BrpaogeficTare Ha 3awuTaTa ¢ 35 ms
BKMHOYEHO BPEME HA U3XOZ4HOTO pene.
- AuanasoH Ha HacTpoiika no Bpeme 0+10s
. MuHUManHa CTBNKa Ha HacTpouKkaTa o | 4
BpEME '
- [ranasod Ha HACTPOIKa No Bpeme 0+10 s
- fonycTuma rpeluxa Ha TaimepuTe 1 % oT HacTpoiikaTta win 10 ms

B13MOXKHOCT 32 yCKopsiBaHe Ha
U3KrtoYBaHeTo oT U3BpaHo cTbnano Oa
cneg nonyvyasaHe Ha BLbHLIHA KOMaHaa.

YCcKopeHo u3knicHBaHe chej
BKITHOMBAHS BLPXY K.C.

Oa

OBl TeXHUWYECKW MmapaMeTpu, XapakTepucTUKM M Ap. AaHHM 3a L3, kouTo ce rapaHTapar ot
YyacTHMKa, Y€ MpeanoxeHoto obopyABaHe OTroBaps Ha NOCOYeHUTe MO-A0NY MUHUMATHUTE
TEXHNUYECKM U3UCKBAHWA Ha Bbanoxurens:

Ne

napame'rbplxapamepucmua

3awnTi 1 aBTOMaTHKA:

WauckeaHe

QOCHOBHA HAANBXHO-AUbepeHUMaliHa 3alymTa.

Aa

PesepaHa MakcKManho Tokora sawura (MT3) u
pesepsHa 3eMha sawuTa (33) (erpajieHa B peneeH
komnnexkT Ha MT3). PesepsHata MT3 e uanbnHeHa s
oTAeneH Xapayep, HezasucumM oT ocHosHara HO3 Ha
TpaHcthopMaTopa.

Oa

O6LUa hYHKLUOHANHOCT;

KomaHauTe 3a uakniovBaHe Ha npeKbCceaymnTe ,qa ce
npenpaiyat 4pes MOMOLIHY peneta, KouTo Aa
KOMYTHRAT ¥ “+" 1 *- Ha uaknlousaTenHuTe BoGuHM.
Bepurute 3a ynpasneHve v peneitHn aaluty fa umar
NOCTOAHEH KOHTPON Ha 3aXPaHBalLOTO GnepaTUeHO
Hanpexexne.

Oa

HeaaeucumocT oT HacuwlaHeTto HA TT W
HesapaboTEaHe NP BBHWHW KbCU CLeAMHEHUs

Oa

Besika eiHa oT salUnTHUTE hYHKUMM, KOWTO ¢a
MHTErpUpaHK B efiHa 3alKTa Aa € C BL3MOXHOCT 3a
U3BEXOAHE OT felicTBNE, He3aBKCMMO OT ApYrUTe.

Aa

L3 fa uma Bb3MOXHOCT 32 Ch3aaBaHe ¥ NoAALKaHe
Ha MMHUMYM fBa Habopa OT HAacTROKY U
KOH(Urypaumm, KoWTo MoraT aa ce usbupar
AVCTAHUMOHHO MNK OT MACTOTO Ha eKcrnnoarauys .

fa

3aWuTUTEe Aa CNEAAT W CUTHANV3upaT 3a BbaHUKBaHe
Ha HEeCUMETPUYEH PEXIM.

Aa

Beuukum salyury Tpabea aa nputexasat cBobogHo
nporpaMmupyemu UMpoBK BXO/OBE, U3XOAW ¥

CBETOANOAHA UHAUKAUWA, KAKTO W Bb3MOXHOCT 3a
33flaBaHe HA NPOALIKUTENHOCTTA Ha MMNyNnca 38
MaknioYBaHe 3a Bceky LKhPOB Naxod No oTAeNnHo.

Oa

fa e ocurypera apapuitHa curHanisauus npu
HeWanbHeHa KoOMaHAa, NoAasaHe Ha Hepa3spelleHu
KOMaHAU 1 ADYM.

Aa




L

(lapaMeTkp/XapakTepucTika

Wanckeane

MNpw oTnaaaHe Ha 3axpPaHBaHeTo Aa ce 3anassar
BLBEACHUTE HACTPOMKK, KORUIYpaUwuu, aBapuiiHaTta
W apxusHaTa MHDOPMALMN.

Oa

4
d

KoxTpon Ha 6pos ¥ BUAa Ha USKMIOMBaHWSTA Ha
npekLcBaunTe.

HOa

Li3 tpadea Aa umart 2 HYea Ha AOCTLA, peanvanpaxi
C Naponu v Aa Nossonssar:

- noTpebutencka HacTPoiika Ha KOMYRUKaLMATA OT
MACTO(OT NLEB NaHen) NNy AUCTaHUMOHHO{OT NuLes
naHen, ¢ NPEHOCKHM KOMIIOTLP U AUGTAHUWOHHD).

- norpefuTtencka HacTpoWKa Ha 3aWUTHITe DYHKLWK,
KOHChUrypUpaHe u TecTBaHe OT MACTO {OT NnLEes
naHer, ¢ NPEHOCHUM KOMMIOTHP M AUCTAHLMOHHO).

LOa

Beekit 3anuc B perncTspa Ha aBapuitHa uHhopMaLus,
Aa CbAbRKA ACTPOHOMUUECKO BPEME U bIIHN AaHKK,
Xapaxkrepusupalln cebuTneTo. PerucTparophT Ha
asapuiiHa nHdopMmaluns 1a ocurypsea u
ocuuriorpathHa nicopMaums ¢ UCTopua 1
NPeAWCTOPUS 32 3atafieH BpEMEBY WHTepBan 3a
perucTpupano cubutre.

Ha

LI3 TpsGBa pa BkntouBa crcTEMA 38 CAMOKOHTPOM 1
CaMOANarHoCTUKE, BKITYUTENHO U Ha
KOMYHUKaLUUTE C BETRPEIUHKM W 8BHIUHY noTpeBuTeny.

Oa

Beuukv samty Tpsibea aa nputexasar BrpageH
LCD/LED-fucnneit 3a Busyanyuaupaxe Ha Tekylo
UaMepBaHuTe edeKTUBHN CToWHOCTH (Moayn U (hasa)
Ha BCEKW OT aHanoroBUTe BXOAOBE Ha YCTPORCTBOTO
W apapuiiHara nHbopMauus,

Ha

Besaka salmra Aa npuTexaea cTadaapTeH
uHTEpeiic 3a koMyHukaums no Ethernet, RS-485 vinu
onTHveH uHTepdeiic, ctanpapTeH uHTepdeic 3a
KOMYHMKaLMA C NepcoHaneH KOMMIOTBLP, HeobxoauMm
npu ocblecTeasate Ha dyHKUMK N0 HacTPONKa,
KOHMUrypupaHe v MauuTane Ha perucrpupaHa or
salurara uHgopMaUmns 1 CLOTBETHO NPOrPaMHe
OCHrypsiBaHe,

Ha

KomyHukaLWoHEus uHTepdeiic 3a Bpbaka ¢ RTU pa
C& CYUTE Kato HepasaenHa yacT ot L]3.
KomyHukauuoHHua wHTeptheiic fa nma ceeToquoaHa
uHAKKaUKA 33 pexvima Ha paboTa.

Aa

la ce ocurypy BL3MOXHOCT 3a LUYHTUPAHE Ha
TOKOBWTE BEPUNM N MPUCHEANHABANHE HA BBHIUHA
namepsaTenHa TEXHUKA HA UBrPaaeHUTE KNEMODEA.

Ha

Knemu Ha TOKOBM W OnepaTuBHY Bepuri

ByvHTOBY KNEeMMW NO3BONSBALLN
MPUCHEANHABAHE Ha MegHK
NpOBOAHKLUMN, K1aC 1, CbC causHue
mexgy 1,5 mm2 n 4 mmz2 (CreneH Ha

Jluues nanen:

saluTa: min 1P20),
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NapamMeTbp/XapakTepucTHKa

WanckesanHe

[AE— e

Hanuwune Ha LCD/LED pvicnnei n ceeToanoAHE
MHAMKaLWA Ha NMLIeBUA Nakern, sapaboTeaHe,
U3KMIoUBaHe, HeNBNPABHOCT Ha 3aluTata u ap.
{[ucrinenT Tpsadea Aa 6bAe ACHO YETUM NPU BCHYKK
BL3MOXHY YCNOBUA Ha OCBETNEHUE B NOMELLEHVETO,
LOPY NPYU Menex Mpak).

La

Bpolt Ha CReTOAVOOHUTE MHAVIKATOPY © BB3MOMHOCT
3a MWrawa MHaKauMs 1 Hanwine Ha 4Bsa UBATa NPW
NPOMAHA Ha CHCTORKYIETO, 3eneH-vepBeH
{nporpamupyemu).

3aBogckn nporpaMupaHli CBETOANOAM 3a
CbCToAHKeTo Ha L3,

BuayannaupaHe Ha AMCNNERA Ha napaMeTpuTe 3a
HacTpoNKa U Ha TeKYLUMTe Y apxXuBUpaHU AaHHW OT
paboTara Ha 3alwuTara.

Aa

Hanuuue Ha knaewaTtypa 3a BU3yanuaupaHe Ha
nHopmauua ot pabotara Ha yeTpoiicTBOTO, 38
HacTpolika 1 KoHdWIypypaHe 1 3a ynpasneHue Ha
npekseBava,

Da

Beaka or salMTUTe, Ha NULEBKA CK naHen, Tpsibea
Ja MMa KaTo MUHUMYM curHanvsauws sa
JHeusnpasioct” n ,3aaeiicTeana P3"

Oa

IP 54

CTreneH Ka 3allMTa Ha nuUeB NaHen
KoMmyHukauwi: : :

Hanwuue Ha cTaHaapTeH nHTepdeiic K NPOTOKON
cwrnacHo BAC EN 60870-5-103, BAC EN 61850-5,
MODBUS RTU w MODBUS TCP/IP 3a ontuuHa wny
JKWYHa BPBIKA C FioKanHa Mpexa 3a npsfasaHe Ha
uHOopMaLUYa OT JHeBHWUKa Ha CHOUTUA 1 OT
apapuiHWA PerucTpaTop u 3a ynpaeneHve Ha
CKMNOBOTO KOMYTHPALLO YCTPORCTRO.

Ha

Hocten ot PC w o7 cobeTeeHaTa KiasuaTtypa 4o
MPOMAHA Ha HACTPOMKMTE W Ha BrpafeHiTe SaliiTHi
¥ KOMYHMKaUMOHHIK thyHKLMN,

Oa

DocTen ot PC v ot cofcreeHaTa knasuaTtypa g0
NPOMAHA Ha KoH(UIypauuaTa.

Ha

Hanuuwe Ha craHaapTeH nHTepdeic Ha nuuesnn
naHen 3a Bpb3ka ¢ NPEHOCUM KOMRIOTHP.

Oa

Hanwuue Ha cMeHsiemMa napora 3a pasnWUHUTE HKBa
Ha A0CTBN A0 AAHHKTE 3a HACTPORKUTE Ha:

- KOMYHUMKaLMOHHW doyHKEMK Ha L3,

- 3alUWTHW dyHKUMM Ha LI3.

Ha

BydepupaHe Ha WHhopMaUusTa Npy ROBpeAa B
KOMYHUKaumuTe.,

Ha

Ynpapnaeaim u3xoam:

HomuHanHo paboTHO HanpameHue 3a uaxXogHuTe
KOHTaKTH

220V DC 20 %

Bpewme Ha sapaboTsaHe 10 ms
[onycTvm TOK NpU OTBAPAHE HA KOHTAKTUTE Npy 04 A
L/R<40 ms (npu 220 V DC £20 %) '
TpaeH AONYCTUM TOK NPes 3aTBOpel KOHTaKT {npu 220 5A

WV DC +20 %)

N

il
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MapameTbp/XapakTepUcTHKA

WanckeaHe

Bpo#i Ha ynpaBsnsealwMTe 3X08M — KOMaHAa 3a
USKIMIOYBaHS KbM BCSIKE OT CTPaARUTS Ha
TpaHcgopmaropa.

23

CurHanim usxoau:

HoMuHanHo paboTHO HanpeXeHne 3a U3XoAHUTe
KOHTaKTH

220VDC £20 %

fonycTitM TOK NPy OTBAPAHE HA KOHTAKTUTE Npu

L/R<40 ms (npu 220 V DC £20 %) 0.06 A
Bpoii curHanHu waxoau — 3a U3KNICYBaHe oT

A3T/ATO, MakcumanHoTokosa saliuTa, sapabotuna >6
3eMHa 3ailuTa, 3apaboruna sawmra oT =
npeTosapeaHe, roTOBHOGT HA YCTPONWCTBOTO Y Ap.

Namepeanu {MauucneHu) BenuinHu Ha HIA3: -
Da30BK TOKOBE 3a TPUTE CTPaHK Ha

TpaHcthopmaropa, audepeHurantn Tokose 1 Tok lo fa
Mpes 3a36MABAReTO Ha 3BE3ARUS LEHTBP Ha cTpada

110 kV.

Drim mMextly noaajeHNTe Kb 3alUUTaTa TOKOBE, fa
HaHHK OT MOMEHTHOTO ChCTOAHVE Ha anropuTeMa 3a Ila
3aluTaTa OT NpeToBapBaHe.

Uucbposu Bxogose Ha HO3 - :
HomunanHo saxpaHBallo HanpexeHue 220 V DC/AC 120 %
Bpo#t Ha unthposuTe BXOJOBE 210
fpar Ha sapaBoTeane

Uwucbposu Bxogoee Ha PMT3

2130V DC

HoMUHanHo saxpaHsallio HanpexeHue

220 V DC/AC +20 %

Bpoit Ha uuchposnTe BXOZOBE — yCKOpeHUe Ha MT3,
pBYHO BKNIOYBAHE/USKITIOUBAHE W AP,

26

MNMpar Ha sapaboTeaHe 2130V DC
PerncrpaTopy: _ : :
Hanwuue Ha dyyHkumns ,pervcTparop Ha ceburng’ fa
(fault recorder).

TouHOCT Ha 3anvca npu perucTpupande Ha cubutng. |1 ms
Bpoi ¥ cbabpKaHue Ha percIpupaHnTe cebuTa —

Bug 3apaboTunara 3alinTa, BU Ha KbCoTo =10
cbefiMHeHne, Aata/Bpeme.

Hanwuue Ha chyHKUmMs ,asapven perictpatop” fa
(disturbance recorder).

CKopocT Ha cKaHupans. 1000 Hz
Obewm Ha Bydepa sa peructpupate Ha asapuitiu >15s

CBOUTHA.

Cotpryep

A) CothryepbT 3a napameTpusalms
Aa e nocnegHa Bepcua ¥ ¢ min 5
(net) GesnnaTHM NULEH3WK).

B notpebutenckaTa cw vacT,
HaMbHO AOKYMEHTUPAH U Taka
CTPYKTYRHMPaH, Ye Aa MOXe fa ce
NPOMeHsT 1 AoBaeaT 6LP30 HOBU

chyHKLMM.
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MapaMeTbp/XapakTeprucTUKa

MauckeaHe

B) Haarpaxaaneto (upgrade)n |
oBHoeABaHeTO (Update) Ha
cothryepeT (firmware) Ha L3 ce
NpefocTaBs Ha BL3NOXUTENS
fesnnaTHo 3a Cpoka Ha
excnnoarauua Ha L13..

B) Li3 tpsibea aa nossonsear
TecTeaHe v ofcnyBaHe Ha OTAENHN
nokanHu yetpoiletaa Ges aga ce
noenunBa paboTaTa Ha ocTaHanuTe.
ManutsaHeTo Ha ABCHYHKUTE BXOA0BE
¥ U3xXoamn He TpsibBa fa Npeau3BMKBa
aaryba Wy NnpoMsAHa Ha AaHHK oT
BXOAA MM KbM H8X043,

koiiTo ce TecTea. LI3 npy Tean npobn
He TpsBEA Aa cTapThpa Unu
pecTapTipa cBORTa BbTPeLHa
noruKa, HATO a ce OTpasy Ha
LAHHUTE, KOWTO Ca apxWBUpaHK 8
Hesl.

N CodryepwT Ha L3 Tpabea pa
W3MBIHABA OCHOBHO CNEAHUTS
pyHKUMM:

yrpasneHye v BrokupoBky Ha
KOMaHAY KbM KOMYTaUUMOHHUTe
SMEKTPUMECKN CHOPBKEHUA TUN Ha
3awmTara;

cvrHanuspupaHe ¥ apxusvpaxe Ha
CBHCTOAHUETO HA BUCOKOBONTOBOTO
obopyasaHe;

M3MepBaHe Ha aHarIoroBy BENWYKHU
OT U3MepBaTensnTe
TpaHCchOPMATOPY KeM CLOTBETHUTE
NPUCBEOWHEHMUS;

W3YUCNRBAHE Ha aHanoroBu
BEMUUNHY;

apxueupare, obpaboTka 1
BU3yalin3Hpane Ha AaHHK OT
aBapuitHuTe perucTpatopy;
HacTpoHKa 1 KoRdMrypupaHe Ha
BCSKA 3aluuTHa YHKUMA,
HacTpOWKa 1 KOHUrypupaHe Ha
KOMYHWKALWOHHUA MHTEeperc;
ChXpaHABaHe Ha CLBUTHA W
M3MepeHW aHancroBy CTOWHOCTY;
noafibpxade Ha 6asa

AaHHY, Bb3MOXHOCT 38
KOHgMIypHpaHe 1 3a noTpeduTencko
feHVpaKe Ha pasnuyHu BUACEE
CnpaBky;

camoTecTBaHe K CamMognardHocTuka
Ha LI3;

MOAENMPaHe ¥ CUMYNauus;




Ne MapameTbp/xapakTeprucTrKa UanckeaHe s d |

A) L3 Tpabea ga ca uarpaaenu (aIL
cUCTeMa 3a erpaxaane B 19" pamka
Ha tKath ¥ aa NpuTexasaT NblHa
He3aBUCUMOCT OT BBHLLHM
ENeKTPOMaTHUTHI BRUAHKA.

B) MOHTaX: CBIIacHO NpoekTa

B) Bewuku onepauuu tpsbea fa ce

M3BBLPLUBAT OT NULEBATA HaCT, KaTo
He Tpabea ga e HeoBXOAUM A0CTBN
OTCTPa@HHM.

MoHTax

MapxupoBkata Tpsibea ga 6bae
HadeMAHO U TpanHo HaHeCceHa.,
TvnNeT, HOMUHANHUTE AaHHK, CepreH
HOMep, XapayepHa n cotdhTyepHa
sepcuna Ha L3 Tpabea aa Gvpar
Mapkiipoeka Mapkupany B BykeeHo-Uuhpos Bug.
Beuuky knemopesy, Knemu, nnatku,
cnoToBe Vi T.H. TprAGBa na 6baar
AICHO MapkupaHn. OCGUKHOBEHN
camosanenBally CTHKepn He ca
BONYCTUMMU.

- JlnueHsupan notpeBurencku
codhTyep, ¢ min 5 (neT) GesnnarHu
nvueHsuu} u kaben 3a BpBL3Ka Ha
3almTara ¢bhe NPeHOCUM

QOkomnnekToBKa KOMIIOTLP(MNY APYFO
TEXHUYECKO pelleHUe), KaKTo U Apyru
AKCEeCoapy B 38BUCHMMOCT OT
YKa3aHUATa Ha NPOU3BOAUTENS.
IpoekTHa eKkcnnoaTauMoHHa AbNFOTPaRHOGCT, rofl. = 20 roguHK
. TABMALA 6

CraHgapTt Ha maTepuana 3a U poBy 3alMTH 38 BH3AYWHW W KaBenHU enekTpornpoBoaAHM NUHNK
Cp.H.

XapakTepucTvka Ha Matepuana:

Unppoeara sawmrata e MUKPONPOUSCOPHO (UMDPOBO) YCTPONCTBO, KOBTO aBTOMATUMHO M3KMIOYBA
3alMTaBaHUTE BIEKTPUYECKU CBOPBXEHNSA, NPU HaPYLLIABaHE Ha HOPMaNHUAT PeXUM Ha patoTa. BCWUKu
YHKUMM OT PerucTppaHeTo Ha U3MepBaHKUTe CTOMHOCTU 4O AoAaBaHe Ha KOMaHaa 3a W3KNIYBaHe Ha
cunoBMA NpekbcBad ce npepaboTtear uudposo. L3 Mma BrpageHa cuctema sa TeneuamepsaHe,
Tenecur{an1sayus, TeneynpasneHne W mMectHa curkanusauvs. MpwTexara BrpageH PErvucTpaTrop Ha
uHbopmMaums 3a ocyunorpaded aHanva Ha asapuitHuTe CLBMTUA 1 NPOLIECH, EHeproHesascuma namer
¥ U3NBIIHABA (DYHKUMUTE: YNpaBNeHWe, KOHTPON, K3MepBaHe, MOHUTOPWHT 1 3alluTa.

L3 na uma komyHukaluoHeH uHTepelic 3a Bpbaka ¢ TeneMexaruueH nepudeper noct (RTU — Remote
Terminal Unit), KomyHVKaLMOHRUA WHTepdeic 4a uMa Bb3MOXHOCT 3a CBLP3BAHe KbM ABYNpoBoAHA W
ueTupunposoaHa RS-485 mpexa, ¢be ckopocT Ha npeaasale Ao 38400 BdD, wnu kbm Mpexa ¢
onTuyHeH kaben. Bpbskara ce ocullecTsaBa NOCPeACTROM cepuet, RJ-45 unn HFBR-4516Z connector..
L13 e nomecteHa B caMOCTOATENHA RYTHUR ¢ BB3MOXHOCT 3@ MOHTaX BbPXY [TAHeN, ChC CTENeH Ha 3almTa
min P 51, ¢ LCD/LED aucnneli Ha nuLeBaTa CTpaHa 3a nasexaaHe Ha uxdopmaums (Buayanuanpaqe Ha
MOMEHTHH CTOAHOCTU Ha eNeKTPU4eCKU BenuYMHM) W Knasvatypa 3a ynpaeBnehue Ha meHioTo. L3 aa
NO3BOMNABA [a C8 M3NBbAHABAT ynpasnasaliy yHKLUMM, C NOMOLUTA HA KOWTO C& AABa BL3MOXHOCT 32
¥3BbpLUBAHE HA KOMYTaUWW Ha CUNOBUTE ENEMEHTH Ypes Knaswatypara, WnK uvpe3 W3Nor3BaHe Ha
cHcTeMeH KHTepdelc NnocpencTBOM AWCTAHLMOHHO YipaBneHne. )




Mpu vanonssaHeTo Ha L3 kaTo 3awura Ha enekTponpoBoAM, BrpajeHarta (PyHKUWsl Ha aBToME
NOBTOPHO BKNKusaHe (AlNB) Aa nossonnasa MUHAMYM TPU OMUTa 3a BKNIOYBaHE Ha npe
U3BOAHO fOne ¥ BE3MOKHOCT 34 YCKOpeHve npeaw v cneg AMB.

Mo BpeMe HE KLCO ChLeAMHEHWE B 3alUTABAHATA YACT HA eneKTpuyeckara Mmpexa, BenuqnHara
MOMEHTHaTa CTORHOCT Ha TOKA Aa Ce 3anWcBa 3a NepuoA oT & CekyHAW U Aa e Ha pasnofoxeHue 3a
nocnegsally aHanu3 Ha NpexoaHus NpoLec.

MOCTOAHHUAT KOHTPON Ha anapaTHaTa YacT W nporpamMHoto ocvrypasaHe Ha LI3 aa nossonssa Sbp3o
CVrHanuav¥paHe npu BBLTPEILHM noBpeau W HeusnpaeHocTu.TokosuTe peneta Ha L3 pa umat
Bb3MOXHOCT 3a KoHdurypauus npy pabota ¢ asHy wnu MexaytasHn TOKOBE, KOeTo NO2BONsBa
cXemaTa MM Ha CBbp3eaHe Aa 6Gbae OCblecTBeHa C ABa WNM TPW TOKOBW TpaHcdopmaTtopw, B
38BMCUMOCT OT HauuHa Ha 3a3eMsBaHe Ha 3Be3fHUA LeHThP Ha 3aluTaBaHaTa Mpexa.

ManonssaHe:

LugposaTta 3aliuTa €€ W3NON3BA OCHOBHO KATO MaKCUManHOTOKOB@ 3alura C Hes3aBUCHMK OT TOKa
BPEMEXapPaKTEPUCTUKM WNM KaTO MakCUManHOTOKOBa 3alluTa ChC 32BUCHMMW XapaKTEpUCTUKU Ha
3aBapsHe {NpU HanWyHO oBOCHOBAHO PellsHKe) U HaMupa NPUAOKEHNe 3a ynpaBNeHne ¥ KOHTPON Ha
BBL3AYILHN W KaBenHy enekTponpoBoAHY NHuK 1 [locTaska Ha Tpudhaser MacnoHanbiHer noHmkasaly
TpaHchopmartop 110/Cp.H. B pasnpeaenutenHure mpesxy CpH.

CboTBETCTBME HA NPBANAraHOTO U3enve Che CTaHAaNTU3aALMOHHUTE AOKYMEHTH!

Livdhposute 3amTy TpaGsa Aa OTroBapaT Ha NOCOUEHWTE MO AONY CTaHAAPTW WNU eKBUBANeHTH,
BKMNIOYMTENIHO Ha TEXHUTS BaNUWgHKM M3MEHEeHUs Y AONBNHEHKA!

BAC EN 60255-22-1:2008 WamepsarenHy peneTta W 3alUMTHA chopbkeHna Yact 22-1: Manuteane Ha
cmyliaBay BhagelicTeus. Manuteare Ha naketu viMmnyncy ¢ yectota 1 MHz (IEC 60255-22-1:2007)
{MN¥ exBUBANBHT/W); '

BAC EN 60255-22-2:2008 WamepsaTenty peneta v 3ailluTHY CbopbXeHus, Yact 22-2: UsnuTsanua Ha
enekTpuYeckn cMmyllasaluy BbafeficTena — ManuTeaHe Ha YCTOWUMBOCT Ha eNeKTpocTaTUMHU paspaau
(IEC 60255-22-2:2008) (unn eksuBaneHT/v);

BOC EN 60255-22-3:2008 amepsarentu peneta u 3aluTHy chopbxenua. Yact 22-3: UsnuTsanua Ha
ENeKTPUUECKV CcMyllaBalyu Bb3feRcTans. MsnuTeane Ha yCTOWMMBOCT HA W3NbYEHO eNeKTPOMAarHUTHoO
none (IEC 60255-22-3:2007) {unu exsueaneHT/1);

BAC EN 60255-22-4:2008 WamepsaTentu peneta v 3aluTHU Chopbienus. Yact 22-4: MsnuteaHus Ha
eneKTpUYecki cMyliasatli B-3AeNCTBUR. ManuTBaHe Ha YCTORUNBOCT Ha enexTpudeckn 6bup3 npexoaeH
npolec/naker umnyncy (IEC 60255-22-4:2008) (unv exansaneHT/u);

BAC EN 60255-22-5:2011 WiamepsaTenHu peneTa n 3alliTHU cbopbxenus. Yact 22-5: Nsnursanna Ha
eNeXTPUYECKY CMyWaBaluyn Bb3aeicTams. Manuteae Ha ycToituueocT Ha nmnync (IEC 60255-22-5:2008)
(Mnv exenBaneHT/u);

EIC EN 60255-22-6:2003 Enextpuuecku peneta. Yact 22-6: Manuteanus 3a eneKTPUYECKU CMYLLEBALIN
Bb3AENCTBUS Ha W3MEpPBATEeNHU penera W 3alluTHU CLOPBKEHUA. YCTOWUMBOCT Ha KOHAYKTHBHU
CMYLLiaBalM Bb3AEHCTBYA, MHAYKTUPaRW oT paauodectoTHM noneta (IEC 60255-22-6:2001) (unu
SKBUBANEHT/H);

BAC EN 60255-27:2014 VWamepeaTenHin peneta v 3aldtHi chopbikenus. Yacr 27. WsuckeaHua 3a
BesonacHocT Ha npoaykTa (IEC 60255-27:2013) (unv eksneaneHT/v);

BOC EN 60255-1:2010 WamepsatenHy peneta v 3aluTHi cbopbxenus. Hact 1: OBum usucksarus (IEC
80255-1:2009) (wnu exevBaneHT/n);

BAC EN 60255-5:2002 Enextpudecku penerta. Yact 5: Koopaudauua Ha usonauusaTta 3a usMmepsBaTentu
peneTa 1 3alUMTHY ChopbXeHua. Manckeanus u uanutsanua (IEC 60255-56:2000) (Mnu exsuBaneHT/u);
BAC EN 60255-6:2003 Enextpudecku peneta. Yact 6: MamepsaTeniy peneta 1 3alMTHY ChopbXeHUA
(IEC 60255-6:1988, c npoMeHy) (Mny exsuBaneHT/u);

BAC EN 60255-11:2010 WamepsaTenHu peneta W 3aliuTHM cbopbiedus. Yact 11 Crnapadus,
KPATKOBPEMEHHU NPEKbCBaHWSA, NPOMEHU U NyNcaliui Ha HANPEXeHUeTO BBbPXY NOMOLLUHU 3axpaHsaluu
ussogu (IEC 60255-11:2008) (unu exevBaneHT/v);

BAC EN 60255-21-1:2003 Enexrpuyecky peneta. Yact 21: Msnuteanua Ha subpauuy, yaapi, TpeckaHe
W CEUIMUMHU U3NUTBAHWA Ha M3MepBaTenHu perneTa 1 3alluTHW cbopbxenus. Pasgen 1. MisnuTeaHua Ha
euBpauu {cuHyconaantu) (IEC 60255-21-1:1988) (unu exsvBaneHT/n),;
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BAC EN 60255-21-2:2003 Enexkrpudecku penerta. Yact 21: ManuTeaHus Ha suBpauum, yaapw, Tpigka

W CeV3MUYHN UBNUTBAHWS Ha M3MEPBaTENHKU peneTa W salMTHY cbopbxeHus. Pasgen 2: Man Bl %f
yapu u Tpbekate (IEC 602556-21-2:1988) (unn ekeuBaneHT/u),

BAC EN 60255-21-3:2003 Enextpuueckv peneta. Yact 21: Manuteanus Ha BubpaLmy, VAapH, TPBCK
W CEUSMNYHM W3NUTBAHWA Ha W3MEepBaTeNHK peneta W 3alUMTHU cbopbieHus. Pasgen 3: Cenamuunm
uanuTeaHus (IEC 60255-21-3:1993) (unu exsneanenTt/v);

bfIC EN 60068-2-1:2007 MsnuteaHe Ha BL3AENCTBMA Ha okonHaTa cpepa. Yact 2-1; VsnuTeaHus.
Wanureane A: Ctya (IEC 60068-2-1:2007) (unu ekBuBaneHT/M);

BAC EN 60068-2-2:2008 MsnutBaHe Ha Bb3felicTeust Ha okonHaTa cpepa, Yact 2-2; Msnursanus.
Misnuteane B: Cyxa Tonnuta (IEC 60068-2-2:2007) (v exsvBaneHT/u);

BAC EN 61000-4-3:2006 EnexrpomariutHa cbeMectumocTt (EMC). Yact 4-3: Metogu 3a uanuteane u
usmepeaHe. MsnuTeaHe sa YCTOWHMMBOCT Ha W3ITBUEHO PAOUOMECTOTHO enekTpomarhuTHo none (IEC
61000-4-3:2006) (knu exsuBaneHT/n);

BAC EN 61000-4-4:2006 EnextpomariutHa chemectumoct (EMC). Yact 4-4: Mertoau sa usnuteaHe u
uamepsaHe. ManuTsaHe Ha yCTOWMMBOCT Ha enekTpuieckn Gupa npexodeH npouec/naket umnyncu (IEC
61000-4-4:2004) (unu exeuBaneHT/n);

BAC EN 61000-4-5:2014 EnexrpomarHuTHa cteMectumocT (EMC). Yact 4-5: MeToau 3a uanureaHe u
u3mepsane. Msnuteane Ha ycrofiumsocT Ha otckok (LEC 61000-4-5:2014) (Unu exeneaneqT/u); .
BAC EN 61000-4-6:2014 EnekTpomarivtHa ckeMecTuMocT (EMC). Yact 4-6: Metoav 3a wanuTsaHe U (
usmMepBsaHe. YCTOAUMBOCT HA KOHAYKTUBHUA CMYLiaBalUW Bb3ASHCTBNA, UHAYKTUPAHU OT PAANOYECTOTHN
noneta (IEC 61000-4-6:2013) (unv exanBarieHT/u);

BAC EN 61000-4-8:2010 EnextpoMarsutHa cbemectumoct (EMC). YacT 4-8: Meroau 3a uanuTeaHe u
usmepsaHe. ManutsaHe Ha yCTOMUMBOCT Ka MarHUTHO MoJie, NPUUMHEHO OT HeCTOTH Ha 3axpaHBaluTe
Hanpesxenun ([EC 61000-4-8:2008) (unv ekevsanext/un);

BAC EN 61850-5:2013 CuoblMTenH Mpexu u CHCTEMM 3a aBTOMATM3AUMA Ha npeHoca W
pasnpeaeneHueTo Ha eHeprus. Macrt 5: MauckeaHus 3a BpB3KW 32 YHKUMM VM MOAENW Ha YCTPOWCTBA

(IEC 61850-5:2013) (unmn exsuBaneHT/u);

BAC EN 60870-5-103:2003 YcipolicTBa M CUCTEMU 3a AMCTAHUMOHHO ynpaBneHwe, Yact 5-103:
Mpotokonn sa npepasade. CbAbLTCTEALY CTAHAAPT 3a WHMOPMAUMOHHMA HHTepdelc Ha 3aWvTHM
ycTpoiicTsa (IEC 60870-5-103:1997) (unu exuBanent/u);

XapakrepucTiiku Ha paboTHara cpeas:

Ne XapakrepucTuka CroiHocT
MscTo Ha MOHTUpaHe Ha sakpuTo
MakcumanHa Temnepatypa Ha OkonHara cpeaa flo + 55°C
MuHuManHa Temnepatypa Ha OKONHaTa cpesa Munryc 20°C
Hagmopcka Bucounta 0o 1000 m
OTHOCUTENHA BNAXHOCT Ao 90% npw 20°C (

MapameTpy Ha enekTpuyeckaTa pasnpeaenuTenHa Mpexa:

No MNapameTttp Cro#iHoCT
HomuHanHu HanpeXexus 10000V 20 000V
MakcnmanHu paboTHU HanpexeHWsd 12000V 24 000 V
HomuHanHa yecToTa 50 Hz
BEpoit Ha dhasute 3
3a3sMsiBaHe Ha 3Be3HUS UEHTLD Ipes akTMBHO CHLNPOTUBIEHWE

TexHuveckn faHHM 3a HeNoCOYHa UubpoBa 3alUTa 3a BL3AYWHY U KaGenHN enekTPonpoBOAHY
nuHuu Cp.H., kouTo ce nonbneaT or YuacTtHuka B rpada ,MapaHTupaHo npeanoxeHme™:

Homep Ha cTaHaapra

20 18 2002 HenocouHa undposa 3alUMTa 38 Bh3AYLHM U
kabenHK enekTponpoBogH mitHku CpH

Hassakue Ha maTepuana

CbkpaTero HazeaHve Ha MaTepuana Henocouna L3 BKEJ1 CpH 4

4
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FapaHTUpa
Ne TexHUYeCKU NapaMeTbp WauckeaHe b4
Tun [la ce nocovn MCA4-2A0ATA
Mpowssoauten [a ce nocoum Woodward Kempen

GmbH, N'epmanws

TexXHMYECKV HaHHW 33 HENocoyvHa LWUpoBa 3awWUTa 3a Bb3AYWHU U KaGenHU enekTponpoBOAHU
nuann Cp.H.Bxouto ce rapaHTupat oT YuacThuka, e npeanoxeHoto ofopyABaHe oTroBaps Ha

nocoveHuTe NO-A0NY MHHUManHuTe TEXHUYECKHM MIMCKBaHNA Ha Boanoxutens

Ne TexHUMEeCKU napaMeTsp WaucKBaHe

AHanorosy Bxoaose: -

1.1 TokoBM BXCROBE -

- Bpot Tokosm Bxoaose — la, Ib, fc, 3lo 4

- Homusanens 1ok 5A

12 TepMUYHO NpeToBapBaHe B TOKOBWTE )
BEpUIi:

- TpaiHo 4 In NoCcToAHHO

- 3a30s 30 1In

- 3als 100 In

- JOusamndHo npetopapBaHe 3a ¥ T 250 In
DYHKLMOHAINHN N3KCKBaHWUA. -

2.1 Hactpoiika Ha Bpemepenetata 3a MT3: | -
[uanasol Ha HACTPO#Ka MO TOK KbM 0,1+25 In

] CBOTBETHWTE CTBMANE cToenka 0,01 unm =

C
- 5;:322222;:: i:fr:: Mc[fo::emure 0,00:60,00 s
¢he CThika 0,01

cTbnana

2.2 Hactpoka Ha Bpemepenerata 3a T0: -
Nwana3ol Ha HacTpOIAKa Mo TOK KbM 0,1+12,5In

) CLOTRETHWTE CTLRANAa cronka 0,01 wnu =

2.3 Hacrpoiika Ha Bpemepenerata sa T33: |-
[nanascH Ha HacTpoiika No TOK KbM 0,05+25 In

] CLOTBETHWUTE CTbNana cTbika 0,01 unu «
JlvanasoH Ha HacTpoiika Ha 0,00+60,00 s

- BpeMepeneTaTa KbM CbOTBETHUTE cbe cTbnKa 0,01
cTbnana

OBy TeXHUYECKH NAPAMETPH, XAPaKTePMUCTHKM U ApP. AaHHK, KOUTO ce rapaHTUpar oT YYacTHUKa,
Ye npeaAnoxeHoTo ofopyABaHe OTrOBapA Ha NOCOYEHMTE MO-AONY MUHMMANHUTE TeXHUUECKHd

“3UCcKBaHKA Ha Bbanoxurens:

Ne MapameTbp/xapakTepucTrika

3aluTi ¥ aBToMaThKAL

Manckeaxe

He3aBUCUMW OT TOKa XapPakKTepPHUCTUKU

Tpudassa ABycTbNANHA MaKCUManNHoTOKOBA 3alUuTa C

Ha

TpudaszHa egrocTbNania GbpacasicTealla TOKOBa
OTCEYKa ¢ HE3aBUCHMM OT TOKA XapaKTePUCTUKK

ha

He3aBUCUMY OT TOKA XapaKTepUCTHUKK

TpuasHa ABycTbNANHE TOKOBA 3EMHE 3aLUUTa C

Aa

Boaka egHa OT 3aWMTHUTE YHKLUUNW, KOWTO

- WHTerpupaHy B €Ha 3alinTa fa e ¢ Bh3MOKHOCT 3a
U3BEXAaHE OT AeWCTBKE, HE3aBUCHMO OT APYIITE,

ca

Ha

/’R“““\
Ed

o




Ne . MapaMmeThp/xapaktepucriika WNanckeaHe . )79
LI3 fa vMa BL3aMoXHOCT 32 Ch3gasaHe U NoAaLPKaHE </
Ha MUHUMYM aBa HaBopa OT HacTpoONkW ! n C
KOHGpUrypaLmm, KOUTo Morar aa ce usbupar a
ANCTAHLWMOHHO MNV OT MACTOTO Ha eKkcrnnoaTaius.
3awuTiTe fa CNEASIT ¥ CUrHANW3UPAT 3a BL3HWKBAHE
Ha HECUMETPUHEH DEXUM.
3a 3emMHa 3all1Ta, PesyNTATHWS 38MeEH TOK 4a ce
uayucnsisa ot Li3, kaTo B CLOTBETHUA U TOKOB BXOA
MoXe f1a Oblie NPUCEEAVHEH KAKTO TOKOB
TpaHcthopmarop Tun ,PEPAHT”, Taka u dunTop 3a
- TOKOBE C HysieBa NOCNeAoBaTeNIHOCT, W3NbiHeH upea | [la
Tpu hasHu TokoBU TpaHcopMaTopu. HaunHbT Ha
npuckeguHnasaHeTo Ha U3 3a oTuMTaHe Ha TokoBeTe Ha
38MHO CheAuHEHVe Aa ce onpeaens WHAKBYAYANHO 3a
BCEKM KOHKpeTeH cnyyail.
Hanuune Ha Brpafien YacoBHUK (ACTPOHOMUYHO Bpeme) _
- A/MIT yac:MUH:CeK:MUANCEKYHAN 1 BB3MOXHOCT 3a Ja (
CVHXPOHW3aLus.
Beuukw sawumnrn TpaGea fa nputexasat cBoBoAHO
nporpaMupyemu LupoBu BEXOL0BE, U3XOOMN U
- CBETOAKOAHA MHAVKAUWS, KAKTO U BLAMOXHOCT 3a fa
3aflaBaHe Ha NPOABLMKMTENHOCTTA Ha UMNynca 3a
U3KMiOYBaHE 3a BCeKK UMPOB UaX0oA No OTaenHo.
[a e ocurypena asapuitHa curHanusaums npu
- HeWsNbNHeHa KoMaHga, rnogasaHe Ha HepaspeLeHu Ha
KOMaHAN 1 Apyru.
L3 tpsbea aa uMaT 2 HYBa Ha [OCTDA, peanvsuvpanu ¢
napony v Aa noseonssar: - notpeGurencka Hacrpoiika
Ha KOMYHUKaLMATa OT MACTO{OT NUUEB NMaHen) unu
) AVCTAHLIMOHHO(OT NMMLEB NaHer, C NPeHOCUM KOMMOTLP fla
¥ AUCTAHUWOHHO).:
- noTpebuTtencka HacTPoika Ha 3alUTHUTE yHKUUY,
KOHQMrypupaHe 1 TecTBaHe OT MACTO (OT SMUEB NaHen,
C NPEHOCUM KOMMIOTBP ¥ AVCTAHLMOHHO).
Mpu oTnapaHe Ha 3axpaHBaHeTo Aa ¢e 3anas3ear
- BbBe/eHNTe HAaCTPOMKK, KoHpUrypaumu, asapuiiaTta n | la ‘
apxuBHaTa wedopMaLmu. {
) KoHrpon Ha Gpost ¥ Buia Ha WSKNIoYBaHNSTa Ha fa )
npekLcBavnTe,
Beceku 3anuc B pericTbpa Ha asapuita MHdbopMauus,
4a CbhAbpKa aCTPOHOMWHECKO BPEMS U MLIHW JaHHK,
. | XapakTepusupaiuy cbbuTaTo. PerncTpatopsT Ha
- asapuitia nHhopmaLms Aa oCUrypaea v Ha
ocuunorpachHa UHGOpPMaLKS C MCTOPKS U
NpeAMCTOpUA 3a 3aafeH BpeMeBY UHTepBar 3a
pervcTpupaso cebuTHe.
Beouuky salnTy TpaGBa Aa npUTexasart arpaaeH
LCD/LED-aucnneil 3a BUayanuanpaHe Ha Tekylo
- u3MepBaHuUTe edDEeKTUBHU CTOMHOCTY (MOAYN W cbasa) | [a
Ha BCEKW OT aHanoroBUTe BXCACBE Ha YCTPONCTBOTO U
apapuiHaTa MHDOPMAaLMA 1 MHEMO CXeMa.

—
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MapaMeTbp/XapakTepucTHKA

WUanckeare

Beska sawmra ia npuTexaea CTaHAapTEH uHTepdelic
3a KomyHukauua no Ethernet, RS-485 unv ontuded
vHTepdelic, crargapred MHTepdeic 3a KOMYHUKaUNR ¢
HepcoHaneH XOMNKTEY, HeabxoanmM npu
OCHLUECTBABAHE Ha thYHKUKWK MO HACTPOKA,
KOHUIYpUpaHe U U34YNTaHe Ha perncTplpaqa ot
sawuTara WHdopMalumsa U CEOTBETHO NPOrpamMHo
ocUrypsiBaHe.

Ha

KomyHvkaumoHHWA vHTepdeic 3a spbaka ¢ RTU aa ce
cuMTa KaTo HepasfenHa 4acT or L3, KoMyHuKaumoHHuA
nHTepdieiic Aa vMa cBeToAMOAHA UHAKKaLNA 3a
pexuma Ha pabora.

Ha

LI3 tpsGea ga skniovBa CUCTEMa 3a CAMOKOHTPON U
CaMOANArHOCTHKA, BKIIOYUTENHO ¥ Ha KOMYHMKaLUKTE
C BBLTPeLUHM W BBHIWHKW NOTpebuTeny.

HNa

Jla ce ocurypy BB3MOXHOCT 3a LUYHTAPaHe Ha TOKOBUTE
BEpUIM K NPUCHEAUHSBAHE Ha BbHIUHA U3MepeaTenHa
TEXHVYKA HA U3rpaAeHuTe KreMopeau.

Oa

HomuHanHo onepaTUBHO HanpexeHne

oT 24 po 220 V DC120% n 220 V
AC+20%

Bydhep Ha 3axpaHBaHeTo <50 ms
KoHcymauus Ha sawwrara npu in <0.3 VA
HomuHaneH 1ok, In 5A

Knemu Ha TOKOBY W orepaTvBHK BEpUr

ByHTOBM KNEMW NO3BOFABAWIN
NpUCHEAVHABAHE Ha MefHW
nNpoBoOAHULY, KNac 1, Cbe ceueHue
mexay 1,5 mm2 n 4 mmz2 (Cvener
Ha zawuTa; min {F 20).

Nuues nanen:

Hanuuve Ha LCD/LED avcnneil n ceeToanoaHa
MHAVKALMA HA NUUEeBWst NaHen 3a MHEMOCXEMa,
sapaboreaHe, USKMIKYBAHE, HEW3NPaBHOCT Ha
sawmrara v ap.(Avcnneat Tpabea aa 6bae ACHO HeTUM
NPV BCUYKM BB3MOXHK YCNOBUA Ha OCBETNERNE B
noMeLLEeHUeTO, A0PY NPV NBNEH Mpak).

Ha

3aBOACKY NPOTPAMMPAHKU CBETOAUOAN 32 CLCTOAHUETO
Ha L13.

Bpoil Ha CBETOAUOAHWTE MHAWKATOPK C EbaMOXHOCT 33
MUraLla MHAVKaUWS U Hannvve Ha ABa LUBsiTa Npu
NPOMSHA Ha CLCTOAHWETO, 3eNeH-YepBeH
{nporpamupyemu).

BnsyanuaupaHe Ha Aucnfiest Ha napamMeTpuTe 3a
HaCTPOWKA W Ha TEKYLLMTE U apXUBUpaHK JaHHu oT
paboTaTa Ha 3awuTaTa.

Ha

Hanwuie Ha knasMatypa 3a BU3yanusnpaHe Ha
nHchopmauus o1 paboTtata Ha yeTpoficTeoTo, 38
HacTpoika v KoHpWrypupane  3a ynpasneHve Ha
npexkbLesaya.

Oa

CTened Ha aaluTa Ha nvues naHden

IP 54

KomyHukaln:
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MapaMeTbpiXapakrepucTika

WaucksaHe

Hanuuve Ha cTaHfapTeH uHTepdeic v npoTokon
cbrnacko bAC EN 60870-5-103, BAC EN 61850-5,
MODBUS RTU u MODBUS TCP/iP 3a onTiuHa unu
KWYHE BPB3KE C NTOKanHa Mpexa 3a npeaasaHe Ha
URpopMaLKA OT AHEBHUKA Ha CBEUTUA W OT aBapUitHUR
PErucTparop U 3a ynpasneHue Ha GUIOBOTO
KOMYTURELLO YCTPOWCTBO.

Ha

fdocten o1 PC 1 ot cobicTaenara Knasyartypa £o
NPOMAHA Ha HACTPOWKUTE W HA BIrPafeHuTe 3aluTHi 1

Aa

KOMYHUKaLMOHHK hyHKLUM,
Hoctbn ot PC 1 or cobeTReHata knaguaTypa Ao
NpoOMAHE Ha KOHGWrypauusTa,

Oa

Hanwine Ha cTanaapTed uHTepdeic Ha nuuesus
naHen 3a Bpb3ka C NPEHOCHM KOMMIOTHP,

Ha

Hanuuue Ha cMeHseMa napona 3a pasnuyHuTe HUBa HA
AOCTBI A0 AGHHUTE 38 HAcTPOWKUTE Ha:

- KOMYHUKaLmorHy doyHKUmMmM Ha L{3;

- 3alMTHY yHKUMK Ha L3,

Ha

BychepupaHe Ha nrdopmaumaTa npy nospeaa B
KOMYHUKaLMUTS,

Ha

ABondHK usxonn: .

HomunanHo paBoTHO HanpexeHne Ha UIXOAHWTE
KOHTAKTW

oT24 po 220 VDCx20% n 220
V AC+20%

JonycTum ToK npu oTBapsiHe Ha KOHTAKTUTE Npu

L/R<40ms (mpu 220V DC) 0.1A
TpaeH fonycTum TOK Npea 3aTBOPEH KOHTAKT (npu 220V 5 A
DC)
KpaTkoTpaeH AoNyCTUM TOK NPE3s 3aTBOPEH KOHTAKT 38055
{npu 220V DC) '
Bpoit nporpaMupyemMmn Kaxoan =7
M3mepsaHK U WSUUCTISHIK BENUWYUHY: -
Pazosk Tokose U 3o 4
pewka Npu 3mMepBane Ha eeKTUBHUTE CTORHOCTY Ha
| B Ananasona ot 0.1-1.2 In B % OT MamepeHaTa 1
CTOWHOGT
[BovyHK BXOAOBE: -

0,
HomMUHaNHO saxpaHBallo HanpexeHue STAZS +.L:|2c(>)5020V DC£20%u 220
Bpoi nporpamMmpyeMi BXoaose =6
Perucrparopu: E
Hanuune va cyHkuus peructpartop Ha cuButus” (fault Oa
recorder).
TouHoct Ha 3anuca npu peructpupaHe Ha cuBUTHSA. 1ms
Bpoil ¥ CbAbPRKAHUE HA PErucTpUpaHuTe CHBUTUR —
BWA sapaboTunara 3alunTa, BUA Ha KbCoTo =10
ChEefMHEeHNe, nata/Bpeme.
Hanuuue Ha dyHkums ,aBapueH peructparop” fia
{disturbance recorder).
CKOPOCT Ha CKaHupaHe. 1000 Hz
OGem Ha Bychepa 3a perucTpupane Ha apapuiHi > 15s

cuouTHA.

092




MapameTbp/xapakTepUcTHKa

WanckeaHe

Codhryep

a) CothTyepsbT 3a napameTpusaums |
[a e nocnefHa BEpCHA W c min 5
{neT) SesnnaTHW nULER3UK).

B notpeGutenckara cu 4acT, aa e
HaAbNHC JOKYMEHTUPaH W Taka
CTRYKTYpPUpaH, Ye Aa MoXe Aa ce
npoMeHAT U 1o6aeaT H1P30 HOBU
chYHKUMM,

S

B) Hagrpaxgaxeto (upgrade) 1
ofHoesBaHeTO (Update) Ha
cothtyepst (firmware) Ha L|3 ce
NpeAOCTaBA Ha BL3NOKUTENA
Besnnario 3a cpoka Ha
ekcnnoarayus Ha L|3.

B) U3 tpsibsa Aa nossonssar
TecTeaHe K obcnyMeaHe Ha
OTAENHW NOKanHK yeTponcTea Bes
AOa ce noenvAea paborata Ha
ocTaHanuTe. MsnuTeaxeTo Ha
ABOWUHUTE BXOA40BE M U3X0AM HE
TpsbBa Aa npsaussukea saryba unu
NPOMSHa Ha [AaHHKM OT BXOAa Ny
KbM U3xoaa, KoikTo ce Tectsa. L3
npw Te3u npobu He Tpabea aa
CTapTUpa WNu pecTapTupa CBOATA
BBTPELLHa NOFNKa, HWTO Aa ce
OTpas3sy Ha SaHHWTE, KOUTO ca
B8PXVEUPaHK B Hes.

M CocbryepteT Ha L|3 Tpsbea ga
USNBIHABA OCHOBHO CITEARUTS
hYHKLMK:

ynpaeneHue ¥ 6nokupoeku Ha
KOMaHAW KbM BHCOKOBONTOBOTO
obopyBaHe THN Ha 3aluTaTa;

cUrHanusupaHe u apxueupate Ha
CHCTOAHWETO Ha BUCOKOBONTOBOTO
oBopyasaHe;

M3MepBaHe Ha aHanoroBu
BSMUUKHY OT UBMEPBATENHUTS
TpaHchopMaToOpH KbM ChOTBETHUTE
NPUCHEAUHEHUR;

M3YMcnABaHe Ha aHanorosy
BONVYUHY;

apxuempane, obpatoTka u
BU3yanuaupaHe Ha AadHu oT
aBapuAHUTE perucTpaTopm;
HacTpolka W KoHthurypupaHe Ha
BCAKA 3alUUTHA (DYHKLMS;
HaCcTpoWKa W KOHMUrypupaHe Ha
KOMYHWKaLMOHHUS UHTEPPEC,

bXpaHABaHe Ha cuiuTHA 1
U3MBREHK aHanorosu CTORHOCTH;

N
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MapameTbp/XapaKTepucTHKa

UsnckeaHe ™

noagbpKaHe Ha Gasa gaxd
Bb3MOXKHOCT 38 KOHhUrypn
3a noTpebuTencko gednHpaye Ha
pasnyJHK BUAORBE CNPaBKK;

caMoTecTsaHe 1 CaMoANarHoeTHka | _
Ha LU3;

MOZESIMPaHE ¥ CUMYNaLusl. ——

MoHTax

a) L3 Tpsabea pa ca uarpageHu
KarTe cucTema 3a Brpaxaade g 19"
pamKa Ha wkadm 1 4a nputexasar
NbilHa HE3aBUCKMOCT OT BLHLLHK
SNEeKTPOMarHuTHY BANSHWA.

B) MOHTAX CBrNacHo NpoekTa

B) Bcwiky onepauun TpsiBea aa ce
V3BbLPLUBAT OT JIMUEeBaTa YacT, KaTo
He TpabBa aa e HeoBxoavm [OCTLA
OTCTPAHU.

Mapkuposka

Maprupoekata Tpabea ga 6wae
HafeX[HOo U TPakHO HareceHa,
TwnsT, HOMUHANHUTS AaHHMU,
cepueH HoMep, XapayepHa u
cothTyepHa Bapeus Ha L3 Tpabea
Aa 6bgat mapkupanv B GyKBeHO-
uudpos Bug. Bewdku knemopegu,
KNEMW, NNaTKW, CROTORE N T.H.
TpsAbea Aa Gv[aT ACHO MapkvupaHu,
QOBOUKHOBERN camo3anenBalyu
CTUKEPU HEe ca AONYCTMMM,

OxomnnekToska

- NlnueHsupan noTpebuTencku
coTyep, ¢ min 5 (net) BeannarHu
nuueHzni) u kaben 3a Bpb3Ka Ha
3aluTaTa chec NPeHoCKHM
KOMMIOTBHP(VAN SPYIO TEXHWYBCKD
peLUEHUE), KAKTO U ApYIH
aKcecoapy B 3aBUCKMOCT OT
YKa3aHMATE Ha NPOU3BOAKWTENA.

MNpoekTHa eKCNNoaTauUoHHa AbNrOTPAAHOCT, ro4.

> 20 roauHu

Chora: 30.0¢30/%
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HYU NDAI TEXHUMECKA CTIELIMOUKALMS O®EPTA No: OT 89-17

EAVY INDUSTRIES CO. BULGARIA 3A CMROB TPAHCOOPMATOP Anpun, 2017

OBLUO ONMUCAHUE

TpaHcthopMaTopbT, Onucad B HAcToMuaTa cneundvkaums, e TputhaseH, MAcnOHanbnHeH, TPUHAMOTEYEH,

1. npeaxasHadeH 3a paboTa Ha OTKPMTO NPY KNUMATUUHK YCNOBYS, LMTUPaHU No-gony.
I'pyna Ha cebpasaHe YNyn0ds.
CTAHAAPTH U CNMELINPUKALIMK
TpaHcthopMaTopsT LW OTroBaps Ha 3ajaHueTo Ha KnweHra, yTousenws CB.DOC 1 06 1, 1862,
2. NocnegHnuTe pefakuud Ha IEC craHgapTiTe (MMaly OTHOWIEHWE KbM  Macn bNHEHUTE
Tparcdopmaropu) u Pernament (EC) Ne 548/2014.
e =
YCNOBWA HA PABOTA HA TPAHRC®OPMATOPA c.a/ﬂ/f
3. 3.1 HanmMopcka sucovrkHa Do 1000 m Hap mMopckoTo paeHuLLE
3.2 OkorHa Temnepartypa Makcumansa: + 40 °C ] Musumanna: - 30 °C FA
XAPAKTEPUCTUKW HA CUCTEMA BH -
4.1 Bpow chasu : 3
4, 4.2 HomwnranHa yectoTa, Hz ' : 50
4.3 HomuHanHo HanpexeHue, KV 110
4.4 MakcumanHo HanpexeHve Ha cucremata, KV 123
4.5 UsnuteatenHo Hanpexexve mundues uMnync (BIL), 1.2/50 s, kV peak 450
OMMUCAHUE HA OCHOBHUTE Bb3NM HA TPAHCOOPMATOPA
5.1 f MarHuronpoBog .
MarnuTonpoeoAbT LWe Gbae U3paboTeH OT BUCOKOKaUeCTBEHA CTY[IEHO BanLoBaHa, 3bpHECTO OPUeRTUPaHa
TpaHchopMaTopHa CTOMaHAa G HUCKK 3arybv, UsonupaHa ABYCTPaHHO © HEOPraHUIHO nokpuTHe.
TWN®T Ha MarHuTonpoeoAa e ObAe TPHALPEH C MbMNHa KOCa CHaAKa Nog bk 457,
MarnirHara sepura We 6oa8 U30NMpaHa oT MeTanHUTe eNeMeHTH Ha KOHCTRYKUMATA.
3asemsBaHeTo Ha MarHUTONpoBoAa We GbAe OCLLWECTBEHO CaMo B eAHa TOuKa Ha AOCTLIIHO MSCTO NoA
Kanaka Ha TpaHcdopmaTopa.
5.2 | HamoTkun
HamoTkute Ha TpchcbopmaTopa Wwe ObAAT HABWUTY OT MPABOBLIBLIASH NPOBOAHUK OT eneKTpoTexHUuJecKa
Mepn. Te e 6LAAT ¥ MSOI‘IHpaHH TaKa, Me Aa uagbpKaT cneumdmuHuTe paboTHW U N3NUTBATENHY HanpeXeHUs
33 CLOTBETHUTE KNACcoBe Ha M3onauws.
B3auMHOTC pasnonoXeHWe Ha HaMOTKWTE L@ OCMIYPRBA MaKkCUManHO enekTpoMmarHutHo GanaHcupaHe W
eneKTPOAVHAMMYNE YCTOMYMBOCT MO OTHOWIEHWE Ha BL3MOKHUTE KLCU CLEAGHBHUA, Ha KOMTO MOXE ja
6rae noanoxed TpaHcopmMaTopbT.
WMaonauuoHHUTe MaTtepranyi, U3NoN3ealy B KOHCTPYKUMATA Ha TpaHcdopMatopa, We 6baar npeclinaH u
TpathoBopp. HM3onaumorHuTe ¥ NpuTeraTenHuTe CUCTEMY g C& Opa3MepeHi Aa U3NbLPXAT eNneKTpy-eck ¥
MEXaHVYHI HATOBAPBAHUS CHINACHO NMO-TOPe LUMTUPEHUWTE CTAHAAPTH NO BPEME HA W3NWTBAHE W HopManHa
eKcnnoaraugusa.
[maBHaTa usonalma Ha TpaHccthopmartopa e oT Macnero-GapuepeH Tyn.
5.3 f KasaHn
KasanbT e GbRe u3paboTeH OT BUCOKOKEGYECTBEHA KOHCTPYKTUEHA (Kon c‘r oﬁ \n%) cToMasa v yKpeneH
¢ noaxogawm npodmnu rpeaw. \
5, Twn Ha kasana KambBaHa
Bua Ha ocHosarta KonecHulu
pricnocobnenns 3a TpaHchopmaTopsT We 6bAe cHabaeH ¢ HeobXoavMuTe NeTH 3a KPUKOBE, KYKK,
NpeMecTBaHe U YUK W OTBOPK, NO3BOASIBALWM MOBAMIAHETO W W3MECTBAHETO, KAaKTO HAa Lenvs
NOBAUraHe TpaHchopMaTop, Taka W Ha OTAerHUTE My YacTy (Kanak, aKT¥BHa YacT U np.).
3a cebp3BAHE Ha KazaHa Ha TpaHcopmaTopa KbM 3a38MWUTENHUA KOHTYD Ha
3asemnapane ueHTpanata we ObLAAT NpeABUASHU ABE 3a3S8MUTENIHW KNemu, PasnonokeHu
Ziony Hycko, Bnusc Ao ABHOTC Ha KasaHa.

5.4 ; Cuctema 3a 3at{uTa Ha MachHoro

TpaHchopMaTopbT Lie 6bie cCHaBAeH ¢ pasluMPUTEn ¢ ryMexa Topba 1 U3CYLLMTEN Ha Bb3ayXa, HanbiHeH
ChC cunukaren. PasMepuTe Ha pasWpUTens v nacylinTens ille GvAaaT chobpasenn ¢ oBILOTO KONKUIECTBO
Macno B TpaHchopMaTopa 1 YCoBUATA, NPK KOUTO e paboty (HaZAMOPCKa BACOUM Ha TemnepaTtypa
¥ BRAXHOCT Ha Bbasyxa). MpeaABrASHO & 0TASASHNE 38 MaCNoTo Ha crbnqpl-w?eﬁigﬁ%ifmmm Ha
Npo3BOAMTENS e B TOBA OTAENEHUE MACcoTo Aa GbAe B NPAK KOHTAKT ¢ Bb

5.5 | Tun Ha oxnagutenHata cuctema — ONAN f ONAF f G \“ \

OxnaxaHeTo Ha TpaHchopMaTopa LUe C& OCLWEeCTBRBA NOCPEACTBOM nr] uu%m pé;imamm
pasnongKeHy No nepudepraTa Ha kasaHa, (Bux yeptex OT 89-17) u nm 1i® 36paf£aenm aTopu,

MOHT aHW nog TAX.
NeHNETO Ha OXNaX[aHeTo we ﬁbﬂe OCBLUECTBEHO PBYHO W ABTO
WIMEeHEHKETO Ha TeMnepaTypaTa Ha HaMOTKUTE.

Lo é‘t’:‘bgl@p ec

afé | Macno

TpaHcthopMaTopHOTO Macno We Hbae MUHepanHo, MHXUBUPaHOo, OTroBapsLL0 Ha M3UCKBaRWATA Ha IEC 0 9
80296/2012, Tvn 1.

P
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HYUNDAI

EAVY INDUSTRIES CO, BULGARIA

TEXHUYECKA CNELMOUKALINA
3A CUNOB TPAHCOOPMATOP

O®EPTA No: 0T 8917
Anpwun, 2017

OCHOBHU TEXHWUUECKN MAPAMETPU HA TPAHCOOPMATOPA

/
Hyundai l@dustries Co.

6.1 MpowussoguTen Svnrapua

HomuHanHa mowHoer IEC 60076-1, BHHHTH
6.2 ONAN MVA | 40/24/724

ONAF MVA | 63/40/40
8.3 HomrHanHo HanpexeH\e Ha NpaseH Xog kv 410/21/10,5 7’?/,»
6.4 Homuuanna yecrora / Bpoit Ha dasuTe Hz | 50/3
8.5 pyria 1 CxeMa Ha CBbP3BaHe Ha HaMoTkuTe - YNyn0d5 [
6.6 Tun Ha perynupade Ha HanPexeHWeTo Ha crpaHa BH -kV | nog toeap/110kV+12 x 1.25%
6.7 3ByKOBO Hansraxe, Lpa dB | 66
6.8 Jonyck Ha napameTpure - CrwrnacHo IEC 60076

BCvuKY APYTH TEXHWYECKN NEapaMeTpy ca nocoMeHu 8 [ apaHTupano npeanoxerme” Ta6nwua OT 89-17

OCHOBHU NMPUHAONEXHOCTK U OKOMMNEKTOBKU

74 l Nasoau T
BH v BH-N HH n HH-N TH

v KopeH3aTOpeH Tebpaa Tebpaa

THN, CHIUKOH n3chaums uzonauus
CraHgapT IEC IEC [EC
HomuHanHo Hanpexenve, kV 123 24 12
HomuHaneH Tok, A 1.2xIn 1.2xIn 1.2xIn
WanuTeaTenHy sanpexeHis LEJAC, KV 550 /230 125750 751728
(bT Ha nporassaxe, mm 3813 744 372
Pasnonoxenve _ Ha xkanaka Ha kanaka Ha kanaka
7.2 Perynatop Ha HanpexeHue
Tun Ha perynupaHeTo L {log ToBap

[poussoauren

Hyundai Heavy Industries Co. — Bulgaria

Twvn Ha perynaTopa

RSV 9.3 Il 550 123

HomuHanHo HanpexéHue, KV 123
Wanuteatenyn Hanpexenua L1/ AC, KV 550/230
HomuHaneH ToK, A 550
MoTopHO saasiKBaHe! MZ 4.4
CTpy#Ho pene Da

Knanas 3a oceoBoxaasale Ha HanAraHeTo

[a, guadparmeH Tun

ABTOMAaTHYEH perynartop Ha HanpexeHve:

He ce uanckea

OucTaHunoHeH wkad

He ce uancksa

Mapanenna pabota

He ce vauckea

7.3 | 3awmTHo pene (Tun Byxonu)

TpaHcgopMaTopbT e 6bAe OKOMNIEKTOBAH ChC¢ 3aALYMTHO rasoso pene (Tun Byxcnu). Penero we 6bae
cHaBaeHo ¢ 8AWH KOHTAKT 33 CUrHaN U eflMH KOHTAKT 32 W3KNouBaHe.

7.4 | TemneparypHu naaukatopm (TH)

TW Ha MacnoTo

TW na namotku HH

nTH

Bpof KOHTaKTH 2

3

Ynpaenexue Ha oxnaxaaHeTo He Ha \\
JIMCTaHLMOHHO OTUNTaHe He [a D\

Pt 100 Aa Aa SR LN
7.5 | Knanat aa ocBoSoxaaBaHe Ha HanAraHeTo K\}j ™

KnanaH OT NPYKUHEH TUN C eNeKTPUYeCK KOHTaKT.

Kasakbt Ha TpaHccopmaropa wie Gbfe 3aliuTeH OT NOBUWIEHO BBTPELIHO Hanﬂra]-lé\'-ﬁeii npeanasey

7.6 | LUkadh 32 ROKaneH KOHTPON

1o cTaHAapT Ha NPOUIBOAMTENA. J—

7.7 l Husonoxasaren I / Aj/l

PaswwmpuTe ﬁ'r e 6bae chabaeH ¢ Aea 6pos MarHUTHW HUBONOKA3ATENU C ep.w-l OBWATIHO OTEOPEH 1 eAVH
80 H@@aqnom E]J,HHHFIT

OTO B OTAGHEHMBTO Ha

CrbNantdys perynarop.
Ly
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HYU NDA! TEXHWYECKA CNEUMTHUKALINA ODEPTA No: OT 8917

HEAYY INDUSTRIES €O, BULGARIA 3A CUnoB TPAHCGOPMATOP Anpun, 2017
7.8 I PapuaTtopy — ropeto doluHKoBaHK /
OxnasuTenHata cuctenma e Obae nsnbnHeHa ¢ paavaTopy, NNacTuHYaTy. \"?
PanvaTtopuTe lle ObAaT MOHTMPAHW HA CTEHWTE Ha KasaHa 4 we Gbgar oTAeneHu OT Hero ¢ THeCcku

CTMpaTeniK Krananv, Taka ue npy HeoBXOAWMOCT Aa Morar ga ce csanaT, 6es aa e Heobxoaum
M3TOYBA MAcCHO OT TPaHchOPMaTOpa.

Bceku pagvartop e Obae cHabneH ¢ ycTpolicTeo 3a ofespbagylasane, npobka 3a usTouBaHE W KyK
noegurare.

£ 7.9 | ToxoBM TpaHcthopMaToOpH ) i
Pasnonoxenve; TexHuvecku napameTpu: fpegHasHadeHue: G
HH nuHeeH kpa# Ha dasa ,b2* 1300/2A 3Fsn5 15VA BaxpaHeaHe Ha T Ha HAMOTKUTE
TH nuxeeH kpali Ha dasa ,b3° 2600/2A 3Fsn5 15VA 3axpanBaHe Ha TW Ha HamoTkuTe
7.10 I BeHTUNHK OTBOAH
He ce nauckear.
711 CucTemMa 33 MOHMTOPUHE Ha ropetuy TOYKKU B Tpchcpopma-ropa M PasTEROPEHW rasoBe B
' TParchOPMATOPHOTO MACO
Mpumepen Tin: LumaSence
8. SALLATHU NOKPUTHA
MokpuTusita Ha TpaHcdopmaTopa e GbpaT unbrHeHw B choTBeTcTAME ¢ KnueHTckara Texswdecka
creyucdrkaums, nNpoLieaypara Ha sasona np’ousao,qmen W We 6bae cbobpaseHa ¢ KMMATAYHITE Yenosus
Ha ekennoaTtauuns. :
QObwarta aefenyvHa Ha 3alMTHOTO nop:pmme we Gbp.e MuHUMYM 160 pm. (
OkoruaTeNHMR LUBAT HA TpchcbopmaTopa we Gbae RAL7032.
3aluTHITE NOXPUTUS Ha 'rpchcbopmaTopa e GbAaT ChrnacysaHn ¢ KnueHTa, B cnyvai Ha nopbHka,
B WU3NUTBAHE
TpaHcchopmaTopuTe e Obaar usnwraHn B naoparopuute Ha [powsBOAwTens, B ChOTBETCTBUE C
M3NCKBaHWATA Ha TexHK4ecKkQTo 3azaHue u IEC 60076.
8. ManuteanuaTa We 6bp,aT WIBBLPLIEHW NO Npe/BapUTenHO K3roTeeHa OT Hyundai Heavy Industries Co.
Brnrapua nporpamd sa vsnuTeate.
YeToRurBOCTTa Ha TpadcdiopMaTopa Ha Kbeo CheiVHEHNe ce oKassa no MaUUCnMTeneH NbT ¢ noMouTa Ha
cneuvanto C‘bSAap.eHH 38 UenTa KOMMITbPHW NPOrpamu.
‘ TPAHCNOPT
TpaxcthopMaTopbT Ule Bbae TpaHcnopTpad ¢ macno npubnusutenHo 200 mm noj kanaka no woce ¢
10. asTopemapke, cobcreeHoct Ha Hyundai Heavy Industries Co, Bbnrapus.
3a TpaHCnopTHY pasMepy Ha TpaHcdopMaTopa Bux vepTex OT 88-17.
PE3EPBHW YACTY
111 NPEROPBYAHU OT NPOU3IBOAWUTENA 3A OBE MOAWHNU
Bon 2kg
Cunukaren 1 sapexy. .
1. KOMMMNeKT ynnbTHUTENH 1 (
11.2 NOWUCKAHW OT KNKEHTA N
Wasop BH 123kV W\ 1 6p.
Visson HH 24kV W\ 16p
Wasog TH 12kV A\ 1 6p
TpaHcthopMaTopHo Macho ~ A\ 10%
NocneneH cnoi Gos, RAL 7032 A AN | 2kg
11.3 3A CUCTEMA 3A MOHWUTOPWHI HA FTA30BE B MACNOTO A\
bUTHHI L 38 BeRTIM 2" XNy [ 16p.
MOHTa)eH agantep 2" N 16p
. KOMEHTAPW ¥ SABENEXKHU
12 CThNanHURT PErYRIaTop Ha HaNpexeHWe MOXe Ha NPeBKNoYBa CTbNanaTa npy rempe Ha MacnoTo oT
-25 °C po 115 °C. INpw Temneparypa Ha macnoTo ot -25 °C go -45 °C crbnanv?)/e%yr[%@p HKHanpemeHMe
Moxe aa chyHKUMORKPa, HO Be3 fa npeBkNioYEa Crbhana, /’"“ 7
CIUCTEK C MPUNOXEHW JJ.OKYMEH'F\M /( (COm; ‘=; 3 :
13, 13.1 Foximieora c?fenﬁcpmauuﬁ 3a cunos TpatcdopmaTop 40/63 MUA @0(21110 5 KV=OF 89-17.

13.2 Yeprex Ha awiueH BUA Ha TpaHctopmaropa - OT 89-17 A \«**,« S

A43.3 MonbnHexa Tabnvua M apaHTIPaHo NpeanoXeHue” — Taﬁnuqéfmﬂ&gx‘f\{éj::

13.4 OnakosbMeH nvet — OT 89-17 /7 \[Y
{
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BUSHINGS: GENERAL INFORMATION

1.0 Electrical characteristics {Ir = rated current; Ur = rated vollage)

1.1 Standard insulation levels

Cne minute power Dry lighting
Rated vollage frequency withstand impulse withstand
Ur voltage wet and dry veltage dry
kV(r.m.s.) kKV(r.m.s.) (1,2/50ms}kV
1 10 20
3,6 10 40
12 28 75
24 &0 125
36 70 170
52 95 250

1.2 Standard values of rated thermal short time current {Ith) 25 times the rated current (ir} for 2 s ; for Ir equal or
greater than 4000A, Ithis always 100kA

1.3 Overload conditions {IEC 354): Bushing selected with Ir not less than 120% of the rated current of the transformers
are considered to be able to withstand the overload conditions according to IEC 354,

2.0 Mechanical characteristic

2.1 Cantilever operating load (bushing installed less than 30° from vertical)

_Ur s
kv __800A 1600 A 2500 A 3150
36 500N 625 N 1000 N 1575 N
52 500 N 625 N 1000 N 1576 N

2.2 Cantilever operating load { bushing installed more than 30° from vertical)

_ur

Ir

kv 800 A 1600 A 2500 A 3150 A
36 300N 375N 600N 945 N
52 300N 375N GOON 946 N
2.3 Cantilever test load
U At
kv 800 A 1600 A 2500 A 3150 A
36 1000 N 1250 N 2000 N 3150 N
52 1000 N 1250 N 2000 N 3150 N

3.0 Tightening toraue ( suggested values, +- 10% depending on the quality of the tank cover surface)

3.1 On the cantral conductor LV/HY in brass or copper

Sizeg Torque Size Torgtie
M8 10 Nm M42x3 110 Nm
Mi2 13 Nm M48x3 180 Nm
M20 30 Nm M55x3 250Nm
M30x2 70 Nm M75x3 250Nm
3.2 On the steal fixing stud of HV bushings
Size Torgue
M10 15 Nm /
M12 25 Nm /
M16 40 Nm

CEDASPE Spa - Via Colombara 1 (Fraz. Pedriano) —1-20098 SAN GIULIANO MIL. {ITALY)
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3.2 On the locking bolts of the flags )
Size Torgtie

M10 25 Nm
M12 40 Nm Sm—

M16 90 Nm x

4.0 Surface treatment of active metallic parts

Unless by special request, all active metallic parts in brass and copper have self colour surfaces.

Upon request, particularly for use in highly poliuted enviroment conditions or in tropical climate, above paits can be
supplied with electrolytic tinplated surfaces with 6-8 micron average coating thickness.

5.0 N.B.R. gaskets .
The material of our gaskets is suitable to be used in mineral oil at the max temperature of 100°C (minimum

temperature -20°C) for continous service; for different limit temperatures, please contact our engineering department.
During the impregnation of the transformer itis possible to reach the max temperature of 110°C in eil and 120°C in air
for 24 hours, without damaging the gaskets.

Upon request available cork rubber impregnated gaskets, or in Viton, or in silicon rubber.

CEDASPE Spa - Via Colombara 1 (Fraz. Pedriano) — 1-20098 SAN GIULIANO MIL. {ITALY)

Tel. +39.02.98204411 Fax +39.02,98204422 E-mail: cedaspe@cedaspe.ccr)rg g
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Sect 3 BUSHINGS FOR POWER TRANSFORMERS

Page 3.1: Bushings 10-20-30-40/630 according to DIN 42532 or UNEL38158-74
Page 3.2: Arcing horn kit to suit above bushings

Page 3.1-B:  Bushings 12-24-36/630 according fo the new European standard EN50180 pollution level 1-II-III-IV
(IEC815)

Page 3.3-4-5 EN; Bushings 10-20-30/1000-2000-3150 according to the new European standard ENB0180 pollution
fevel LII-NI-IV (IEE815) .

Shings 10-20-30/1000-2000-3150 according to DIN 42533 or UNEL 38174-74

Paged.6-A:  Bushings 52/1000-2000-3150 according to DIN 42534-1983
Page 3.6-B:  Bushings 52/250-630 {modification of bushing acc. to DIN 42534)
Page 3.6-A:  Bushings 52/1000-2000-3150 with longer creepage 1120mm (modification of bushing acc. to DIN

Page 3.7; Arcing horn kit to suit above bushings

Page 3.8 Bushings 10-20-30/4500

Page 3.9 Bushings 20/6300

Page 3.10 (Drawing 1040). Bushings 24-36/5000-8000 DIN42541

Page 3.10.8; Bushings 36/5000-8000 with longer creepage 915 & 1100 mm (modif. of DIN42541)
Page 3.11 {Drawing 1164} Bushings 36/12500

DIN 42537

Page 3.12 (Drawing 1030} Bushings 72.6-125/1250-2000 DIN 425635

137
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[ INFORMATIONS ON BUSHINGS 10-20-30-40/630 FROM PAGE 3.1.T0 3.2 |

Normally supplied according fig. A1 pag 3.1, draw lead typs, without a/horns, with brass bwmzoﬂj (Style
A1) for the connection to the copper wire. d - -

Upon request, the bushing can be supplied according to fig T1 pag 3.1 with long fgid rod, and/o?w h arching homs (see
page 3.2) with "v* bracket for bottom ahom (UNEL oxecution) or without bracket (D N-stylg). )

COMPONENT LIST

1):  Porcelain
( 2):  Brass bolt "D" (usually DIN execution, on request execution "EL").
Pos3 (4) Cap'E’
Pos5 (7): Ringgasket'J"
Pos6 ( 8): Fibergasket "O"
Pos7 (21} Ventscrew
Pos8  (22):  Nylon or fiber gasket
Pos9 (10):  Flange gasket "N"
Pos11 ( 8): Brass nuf M20 DIN 934
Pos 12 (20):  Brass washer dia 21 DIN 125
: Spring washer dia 21 DIN 127
Pos 14 (17);  Mild steel zinkplated nut M10

Pos 15 (18):  Mild steel zinkplatod washer dia 10,5 mm
Pos 17 (14):  Fixing ring "B" DIN 42531 (in mild stee! zinkptated or, upon request, in aluminium)
Pos 18 (16):  Woelding stud M10x55 (nof supplied)

Pos 23 (15):  Aluminium clamping piece "E" DIN 42538

FIG. T1

Pos 18 ( 30  Rigid copper rad

Pos20 ( 9):  Brass locknuf M20 DIN 936
Pos 21 (12)::  Brasswasher

Pos 22 (12):  Insulating tube C.B.

138
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\r{-lunicurlo 0 terzi senzo suo outorizzazione.

Ot

Eseo, At

Lo CEDASPE S.pA si riserva o termini di legge lo proprietd del presente disegna con divieto di riprodurlo ¢

4 /S A
M20
3
: 3
ot
| N R
1NE
] °
' 6 priglonieri di flssogglo M10KSS|
T e e = N
n' 8 fising studs mads in sisel dt , -
N10256 Bolt cirole 140 mm !
(not supplisd with the kit) 1.
“— \§
22
#39 3 9 r
Flg. A M20x25 | ;|
Fig. T1
1A FIGURA MOSTRA ISOLATORE 20/630 IN SCALA 1:4 THE FICURE SEOFS THE BUSHING 20/630 (1:4 SCALE)
isolatore Tensione|Corrente| Linea alblLallt]ad NALETTE |\0ssa Volume
Btwhim Voltﬂge CuTTent C‘,j’}eiggggmm mmimm |mmimm N’Of Sheds Kg VOlume
KV A |distance Z dm?
10Nf/630| 12 630 | 290 [347|61[408478/150] 2 7.2 | 17 13‘:
20Nf/630| 24 830 | 440 |422|76 (498568165 3 92| 25
J0Nf/630| 36 630 630 |527|96 (623169311801 4 122 39
40Nf/630| 36 630 830 [617/171/7881858/1190] 5 159 i 50
ISOLATORI PASSANTI PER TRASFORMATORI DIN 42532 E UNEL 38159/74

CORRENTE NOMINALE 630A

Qutdoor transformer bushing DIN 42532 and UNEL 381 59/14

CEDASPE rated current 6304

et
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sug¢ eutorizzazione.

i

Lo CEDASPE SpA. si riserva o termini di logge lo proprictd del presente disegno con diviste di riprodurlo o somunicado ¢ terzi senzo

Esec. UNEL

im

Pos.

Descrizione

Description

TIPO

Esec.DIN
r] 9

Esec.UNEL
r| 9

4

Scaric. sup.

Top a/horn

10 Nf/630

85 | 180

7

180

10

Dodo M2 Fe UNI 5388

Steel nut MI2 DIN 934

20 Nf/630

155 | 180

180

16

Scaric, Inf.

Bottom a/horn

Supporto a "V’

30 Nf/630

220| 200

ga0

180

24

CEDASPE

Steel 'V’ bracket

40 Nf/630

220 | 200

19
2

180

20

SCHEMA MONTAGGIO SPINTEROMETRI 10-20-30-40/630

dreing hams assembly for 10-20-30-40/6384°
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| INFORMATIONS ON BUSHINGS EN 50180 Q

o 112-24-36/630-1250-2000-3150 -
. “. . frompage 3.1-ENt0-3.5-EN- - -

T These are the bushings according to the lastest European specifications
They normally supplied without a/horns, complate with fixing kit, which for 1000 and 2000-3150 can be typical DIN 42538
size or new EN size (bolt circle 5 mm bigger); please state on order the fixation required.

COMPONENT LiST page 3.1- EN.
Pos 1 Porcelain .
Pos2 Brass bolt"D" (usually DIN execution)
Pos3 Cap"E"
Pos4 Ring gasket”J"
Pos5 Fiber spacer "0" Ring gasket"J"
Pos 6 Flange gasket "N"
Pos 7 Brass nut M20 DIN 934

B Pos8 Brass washer dia 21 DIN 125

( Pos9 Mild stesl zinkplated nut M10

' Pos 10 Mild stesl zinkplated washer dia 10,6 mm
Pos 11 Spring washer dia 21 DIN 127
Pos 13 Fixing ring "B" DIN 42531 (in mild steel zinkplated or, upon request, in aluminium)
Pos 14 Aluminium c¢lamping piece "E" DIN 42538
Pos 15 Welding stud M10x55 (not supplied)
Pos 168 Rigid copper rod
Pos 17 Insulating tube C.B.
Pos 18 Brass locknut M20 DIN 936

COMPONENT LIST page 3.3/4/5- EN.

Pos. 1 Porcelain
Pos. 2 Copper rod
Pos. 3 Brass nut DIN 934
Pos. 4 Brass top washer "F"
Pos. 5 NBR ring gasket"J"
Pos. 6 DBrass cap "E"
Pos. 7 Fiber gasket
Pos. 8§ Vent/screw "R"
Pos. 9 NBR gasket "M"
Pos. 10 Fiber spacer "0O"

/ Pos. 11 Brassring "P"

(_ Pos. 12 Locking scraw

Pos, 13 Copper ring "S"
Pos. 14 Mild steel zinkplated chromium passivated M12 DIN 934
Pos, 15 Mild steel washer d. 13
Pos, 16 Fixing ring "C-D" DIN 42538
Or EN 1000/ EN 3150
Pos. 17 Aluminium clamping piece “F" DIN 42538
Pos. 18 NBR flange gasket "N"
Pos. 19 Centering ring
Pos. 20 Fixing stud M12x70 {not supplied)
Pos. 21 Bronze contact ring "U"

Pos. 51D Flag EP/FP DIN 43675
Pos. 51U Flag UNEL size

Pos. 52 Brass nut DIN 934

Pos. 53 Brass locknut DIN 936
Pos 54D-U Internal connecting flag

141
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suc’ autorizzozione.

./—\-

- 960

L4

L1

L6

20 MAX‘

I

)

3
\3

N

/35

3 1EN

[Postziona

Desorizlons / Desoriplion

PORCELLANA
PORCELAIN

“PERNO DI CHIUSTRA D™ |

BRASS BOLT "D

CAPPA_"E"._

BRASS

Gl

-
o

sy
—

ELLO

-
™

E_TOROIDALE T
SEALD{G/RINS CASKET "V

) W20 0T,

BRASS NUTS M20 DIN 934

ROWDELLA OTIONE $21
BRASS WASHER #21
DADD M10 Fe UNI 5588
STEEL NUTS Mi0 D
Fa #10,
. WASHER #10.6

: z
£
g
g

nl

RONDELL/
SPRING WASHER #21

1
FIXING RING "A
BLOCCHETTO ALLUNIRIO

N 934
5

N 1750 |

GGI0

-
Y

16
* 18
* {7
* 18

ALU-CLANPING PCE
PRIGIONIERD (N0 ORNIT

0
FELDING STUD (NOT SUPPLIED
L'OP};gR INNER ROD i
INSULATING TUDE

—___DADO M20 OT, UM 5589
BRASS NUTS N20 DIN 636 |

* supplied only for Bsee. T1 (on request)
* Fornfto solo per esec. T1

Esec, EL

$20

<

Ta

g7*

Eseo. Al

s+ Other sizes on demand
** Altre misure a richiesta

La CEDASPE S.pA si riserve a termini di legge la proprictd del presente disegrno con diviete di riprodurio o comunicarle a terd senze

" 6 prigionert i fissogglo H10455
2 Note: In occlaio su #140 mm {pon fomiti)
75 Aroing horns upon request “NTL0 R BN T D
Scaricafor! a richiesta (ot supplied with the kit)
690% Z N* of sheds
LA FIGURA MOSTRA ISOLATORE 24/630 P2 I SCALA 1:4 Z W alette YAE FICURE SHOS THE BUSEING 24/630 P2 (1:4 SUALE)
Porceliana /Porcelain
Linea | Distonza
Tensione|Corrente|Lixke polzione ¢ finca di fuga min. rn?c g,i‘gﬂg, ﬂ“’-°° L4516 |4 | ds| L1 [L7 (18| Mossa
Isolatore Voltage Current \Polution level and mincreep.t dislance damstmu MaZ |Maz|min iMaz MATMas AT Mmas Z
Bushing | ¥y A W W mm | wn | mm|mm|mm|mmimem/mn mnimd fiadd
TG0/ |12 | 6% 20 T 300 5T 5| 100 |23 (350] %0 [60 [ 155503 [ 83 [183[)] |7
R u | & TV a0 | s |35 |s0] o0 |85 |1o|ses|ss [l |3
e . Ty | g0 | 5 [423 |50 100 |85 |160 693 83 1 25
= 5% i | § | 11 | 45 [518 770 B0 [ TS0 12001\

CEDASPE

" SOLATO PASSANTI FER TRASFORWATOR] EN. 50180

TENSIONE NOMINALE 12-24-36kV CORRENTE NOMINALE 630A

Qutdoor transformer

bushing EN 50180

rated vollage 12-24-36kV mt?a% current 6304
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"B = Dettaglio fissuggio 3.3-EN
1 *B° = Fisation detuil :
b= &
2
s é Esec. DIN Esec. UNEL
= = 60 28 80 30
17,26 17; 10 14 32 14 12
s l e [ 10}= I
| o o4 = L =
63 - | w3ox2 I % 61D | ﬂ = ;
04 L ® H
A
100 Th : Z
|
/ Fu; | Y, 2
N o —
—"M 2 " 6 prigionieri di fi 12570 ,
=" P oot o0 $1BO/18S - (on fo) () = ==
oA Veders detloglio "B" | . o
— 1 [n* 8 fising studs mads in stesl
= <+ = 312:7%?1: virole 180/165 mm 29!
14 — - gnot ;;t:pﬁl’igg'with the kit) ~ T
15 $ ; { ee o
M12
7 v W VISTA "A”
1 =3 v 4 VIEV ”A”
| Fig. E Flg. At
e | Vs
@ |8 )
o T @ L
=~ 8 L‘,_ @(& ] §
o l Ga-O—
#110%%
Fig. C1
LA FIGURA MOSTRA ISOLATORE 24/1250 P3 IN SCALA 1:5 YR FIGURE SHOFS THE BUSHING 24/1250 B3 {1:5 SGAS)
Isolatore Tensione|Corrente|Livelo poluzione & Enea di fuga min. Porcelluno(m{n ) Porcelain Wl dyds|a (Lt Alig;te flossd
Bushing | Voltoge Currend Polluim el o SIRCTUp ISR 1 1 1incy i fuge Distgnzo .d'momazmuznmma:muzm Neof | X0
KV A | i m_ W Mﬂ% memmrmmmmmmmmmSheds
L Y L I I 315 260 [415 | 100 [ 210 (480 (653 ] 2
24=1250/P3| 24 250 | 354 | 480 | &0 o) 520 ——J80 {325 [4B0 100 210 6] 4
e e s o M 35 | 4205750100 240640 [813] 5
7% e 2 116 o153 [0 001 240 755 (9286
ISOLATORI PASSANTI PER TRASFORMATORI EN 50180
CORRENTE NOMINALE 12504 - 143
CEDASPE OUTDOOR TRANSFORMER BUSHING EN 50180
RATED CURRENT 12504

Lo CEDASPE S.pA. si riserva a tarmini o legge lo proprictd del presente disegno con divieto di riprodurl ¢ oorjnurﬁcudo o tersi senza sua autorizzazione.







"B" = Dettaglio fissaggio -7) AFN
8 "B" = Figation detoil )
3 &
g Esec. DIN Esec U%L\\"'
sac. s6cC.
T g _ksee. M Esec. UNEE-
s , 100 40 100 4
g e 25, 50 25 15 25, 50 2% 20,
5 g . i | 1 ‘}a N
4 '$' | '$' T #18 % é—
- NEER PBL~T ) N ﬂ 2
= EdR ara
= g &
—{TT Ll ! 1
x R/ | | I
5 | \
i THF 60—
S| ga |
L.
(
Y"
g o [17 6 prighnien di fissagglo M12x70
e 5 oo s 4200205 (oo for)
3 Vedero dettaglio B’
2 né studs made in sieel
12270 Bolt oircle 200/205 mm
(not supplisd with the kit)
’ See detail “B"
VISTA "A”
g View "A"
&
B W Fig. E1 Fig. Al
%
1% . @\{ T8
g || j o HT 2
g | , J
e }mxj '
: 3% |
g]
s Fig. C1
3| 1A FIGURA MOSTRA ISOLATORE 24/2000 £3 IN SCALA 1:5 TEZ FIGTRE SEOFS 24/800 P (15 SCALE)
H solatore [1ensionelCorrente el poluzione 6 fnea 6 fugo min|  Porcellona m{n) Porcelain n?u ”lfu S nfﬁ; \1/1313 ﬂﬁz At oo
| Bushing | Vottage|Current Pubukn Il oM mncresp 82ty | 10 4 fygo Pistonaa. o Neof | X9
g " KV A | | il N I Creepage Hﬂgf?w qmﬁﬂglgg mm|mm | mm|mm|mm/mm Shm{s
] 20 . 7 S 210 750 (450 1 120 1 200 | 563 (766
2 (o4=2000/P3] 24| 2000 | 384 | 4 600 26 620 275 375|515 | 120 | 2301 628 [ 831 |4
S e e e LA 36 |420]610[125|260|723{926] 5
g = 7000 . 1116 | 28 115 5|55 1725 1125 1760|636 [TO411 6
ISOLATORI PASSANTI PER TRASFORMATORI EN 50180
L CORRENTE NOMINALE 2000A - 14 4
NCEDASPE OUTDOOR TRANSFORMER BUSHING EN 50180
s RATED CURRENT 20004
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$200 — FIXATION DIN

9205 — FIXATION EN

"8 = Dettaglio fissaggio
"B = Fization defail

Esec. DIN
120

60 . 30

40 120

120

La CEDASPE SpA S riserva ¢ termini df legge o proprietd del presento disegne con diviete di riprodurio o cothunicarie o terzi sonze suo autorizzazione.

S [ 6 prigonier df flssaggio M12x70
1 veciobo sy $200/205 mm {non fomit)
Vedere dettogho "B’
n* 6 Jiring siuds made in shedl
‘ :/— W12570 Bolt cirols 200/205 mm
@‘ (not supplied with the kif)
! 12 See detatl "B"
8 | VISTA *A”
' View "A"
17
Fig. Al
g | | 3 |
|
MA8X3 54D-U—1-
#135 TRa
Flg. C1 1T
LA FIGURA MOSTRA ISOLATORE 24/3150 P3 IN SCALA 1:5 YER FICURE SHOVS THE BUSEING 24/3160 P3 (1:5 SUULE)
isojatore [1ensione Corrente|Lvello pollzione ¢ fnea & fuga min. Porcellanu(mm{ Porcelain qu nl;sa: ,,i,‘ﬁ, n}‘fu 8 ’«I.'L Alﬁitef‘m
Bushing VothVaye erzentm Il od minropEIaNE e g i fygo [mu dlorco gh.eoiirs kg
e e i e s s 111101 L1
24-3150/P3] 24 | 3150 | 3¢ | 480 | 600 2 620 275|375 (59 [120[230 [ 672 881 4
L T s LA B 35 |420|634[ 125|260 (767|976 6
= KL 28 [ 1135 395 5% 1749 [125 1760 | 802 g
ISOLATORI PASSANTI PER TRASFORMATORI EN 50180
CORRENTE NOMINALE 3150A 14
. &
CEDASPE OUTDOOR TRANSFORMER BUSHING EN 50180 5
RATED CURRENT 31504
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[ INFORMATION ~ ON:- BUSHINGS - -10-20-30-52/1000-2000-3150 PAGES 3370 3.7 i
—

All this ran ﬁfofb%g;monﬂaﬂy supplied in accordance to the customer's own specifications, specially for the oil

o custorfigr-the bushing is supllied as fig C1 {exactly according fo DIN standards).

&i&rﬁfnn aofig dgsigh; our fig. T1, B1 and A1 show the most common executions; without any contrary specification

For 47 side connection, normally the bushing is fitted with flags EP/FP DIN 43675 (or UNEL. 38137-67 for
the iidfian market or UNE 20-176-89 for the spanish market),
oms are supplied, only upon request, in two executions shown at page 3.7.

COMPONENTS LIST FOR BUSHINGS
10-20-30-52/1000-2000-3150

10-20-30/4500

Pos. 1:  Porcelain

Pos, 2. Copperrod

Pos. 3: Brasscap "E”

Pos. 4:  Brass top washer 'F"
Pos. 7: NBR ring gasket *J"
Pos. 8  Gasket "O"

Pos. 9: NBR gasketf "M"

Pos. 10:  NBR flange gaskef "N"
Pos. 11D: Flag EP/FP DIN 43675
Pos. 12:  Brassring "P"

Pos. 13:  Copper ring "S"

Pos. 14:  Brass nut DIN 834

Pos. 16:  Fiber gaskef

Pos. 170 Vent/screw "R"

Pos, 18:  Locking screw

Pos. 23:  Bronze contact ring "U"

Pos. 24:  Aluminium fixing ring *C-D" DIN 42538
Pos. 25:  Aluminium clamping piece "F" DIN 42538

Pos. 26:  Mild stes! zinkplated chromium passivated M12 DIN 934
Pos. 27:  Mild steef washer d. 13

Pos, 28  Fixing stud M12x70 (not supplied)
Pos. 29:  Brass nut DIN 934
Pos. 30;  Brass locknut DIN 938

Pos 31D: Flag EP/FP DIN 43675
Pos 32:  Center ring (supplied upon reques()
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Esec. DIN
60 28 60 30
17,26 17 10 |, 14 32 14 12 |,
M30X? ] | L]
Jerdle |||
| L8 &' :
JT ﬁ_U'_& = I 3 =N -
1 4 ok
. l ‘
A T
H 3 @
= — |
. 03
|1a 08
i 6 prighonterl di fissaggio MI70| 77 3 12
in occlalo su #180 mm {non fornit) l
e e 160 m
mm "y
(ot supp?ied with the kit) VISTA "A
Fig. ™ Fig. B1
#1l10
$180
-Fig, C1
solators. TTensionelCorrentel Tinea T FqTyol o1l da| ¢ | E2| h | L1 | NAETTE hygssg W“‘;};
Bushing Voltage|Current (g-'egggmmm mm [ Imm [mm| mmimm [mm {mm }Fof sheds| kg Volu b
KV distance| - Z dm
10F/1000| 12 200 [455[181[226|158}170|239| 86 | 387|613 2 151 85
20F/1000] 24 440 15301191(236/168]185/314| 96 462,698 ) 18 | 60
30F/1000] 36 640 16352161266(198/2001419{121 567833 4 22 | 80

Lo CEDASPE S.pA si riserva o termini di lo@e la proprietd del presante diseqno con divicto di riprodurlo ¢ cofunicario o torzi senza sua cutorizzazione,

LA FIGURA MOSTRA ISOLATORE 20/1000 IN SCALA 1:5

YEE FIGURE SHOWS YHE BUSHING 20/1000 (1:5 SCALE)

CEDASPE

IOLATORI PASSANTI PER TRASFORMATORI DIN 42533 E UNEL 38174/74
~ CORRENTE NOMINALE 1000A

RATED CURRENT 10004

OUTDOOR TRANSFORMER BUSHING DIN 42533 AND UNEL 381 74}?&
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? Essc, DIN Esec. UNEL
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@ “:"\‘1\ A = 07 ’}%@'ﬁ -4 =-g|:
| @— v = '
=
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T2 ot 3 @
- n* 6 firing studs made in sieel ‘ /———/
£ M12270 Bolt cirole 200 mm -
i (not supplied with the kit) VISTA "A
: Fig. T Fig. B1 Fig. Af
g
£ | il _
/8 El: i 30 | @ | % o | €
g | :
. g | - =
: $135 | T
- 4200 = &10-Y)
g Fig. C1 | HEn
g Tens Li N'ALETTE. Yol
; Isolatore [rensione(Corrente, LU8Q g | b1 b2 | ct|d4| e |E2|h | Lf Magsa|Yolume
;'if .~ | Voltage |Current| S 1490 N'of sheds Volume
g Bushing K A gﬁfgggmm MM {[mm|mm imm |mmimmimm (mm ; Ko gl
= 10F/2000] 12 | 2000 | 290 [530|212 291[158{190(239{ 86 |417|688] 2 251 70
b 20F/2000] 24 | 2000 | 440 605|222 301{168(210[314] 96 |492]773] 3 29 | 80
% 30F/20000 36 [ 2000 | 680 [710]247]331(1981230419{121]597 908 4 35 | 90
: LA FCUEA WOSTRA SOUTORE 20/2000 B SOHA £5 YEE FICURE SHOVS THR BUSHING 20/2000 (1:5 SCALE)
IR ISOLATORT PASSANTI PER TRASFORMATORI DIN 42533 £ UNEL 38174/74
3 CORRENTE NOMINALE 20004 y
CED ASPE OUTDOOR TRANSFORMER BUSHING DIN 42533 AND UNEL 38174 4
% RATED CURRENT 20004

s







‘/_"\_

A (210:297)

LM [{0.0) {196,286}

Esec. DIN

120

45

Esec. UNEL

30

60

30

i3 |

P

814

T &

40 20

120

LA FIGURA MOSTRA ISOLATORE 20/3150 IN SCALA 1:5

YHE FICURE SHOYS THE BUSHING 20/3160 (1:5 SCALE)

ISOLATOR! PASSANTI PER TRASFORMATORI DIN
CORRENTE NOMINALE 31504

OUTDOOR TRANSFORMER BUSHING DIN 42533 AND UNEL 38174/74

RATED CURRENT 31504

42533 E UNEL 38174/74

< / B
?5 @\‘ ; N - #
7 11D) ny
< 14 _ L T &
i !
.| @
9120 | o
W
> i 6 prigonier di fissaggio M1X70
& Iy ceaie o 4200 rrt (ron fomt) 13 12
o' 6 fising studs made tn slesl
: 412270 Bolt oircle 200 mm -
(not supplisd with the kit) VISTA "A
Fig. B Fig. Al
5 y | ¢ L
3 | V==
: —
| |
& 1) |
£ 9135 e
s $200 1@10-V
% Fig. C1 —- =
X L
: Tonsi K NALETTE Vol
= isolatore |rensione|Corrente Lined J a lbtlb2]ct|ds] e B2/ h (LI Massa| YOlume
% Bushing Vof(tvage Ci”';e“t g%%ige mm [mm |mm {mm [mm!mm|mm fmm Tm W'of gheds Kg VO{};"}?
= 10F/3150] 12 | 3150 200 |560(226]316]168| 190239 86 422|728 2 201 75 1 &pg
E_f 20F/3150] 24 | 3150 440 |635(2361326(178|210{314] 96 {497|813 3 33| 85
E 30F/3150] 36 | 3150 | 680 |740(261]356208/230 419121602/ 948 4 39 1 95
g
B
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n' 6 priglonieri di flssaggio M12x70
In occioio su $200 mm ?non fomitl)

n' 8 fizing studs made in steel
M12z70 Bolt circle 200 mm
(not supplied with the kit)

Fig. T1 Fig. B1

= s o 7 | g
— | 30 [IJ ..__.G
Flg. Cl g | | : R
| —
; | e
9135 : L
#200

Corrente Linea v°|umewrm Band,
Isolatore di fugo |Massol o, o g tetFlag

Bushing E"A'e'“ o lo2| L1 ] o |ct|b1|be| n [FLFefFaF el 7|Pilpalpapalimes| \° | dn!
52F/1000 1000 |M30x2| 14 | 978 |7e5]e53]70]316]657| 6026 17|26 [17)32 | 14|28/ 10(30 12| 1080 | 36 | 140 2

52F /2000 2000 |M42x3] 18 [1053(800]253|302|381 667|100} 50 |25 |40 | 20|50 | 251 40| 15(45 /20| 1080 | 45 | 149 4
52F/31500 3150 [M48x3| 18 11083]830|253316(406|692]120] 60|30 40 [ 20 0| 45 1080 155 4

4012016013 15145 [ 29 o0
LA FIGURA WOSTRA ISOLATORE 52/2000 IN SCALA 1:5 PHE FICURE SHOYS TAE BUSHING §2/2000 (1:5 SCALE
ISOLATORI PASSANTI PER TRASFORMATORI DIN 42534 - - ft
TENSIONE NOMINALE 52 KY

OUTDOOR TRANSFORMER BUSHING DIN 42334
RATED VOLTACE 52 KV

CEDASPE

La CEDASPE S.pA si riserve g termini di legge la proprietd del presente disegno con divieto & riprodurk e cofnunicaro a terzi senza sua auiorizzazione.
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OUTDOOR TRANSFORMER BUSHING DIN 42534

[ CEDASPE |
CEDASPE RATED VOLTAGE 52 KV

‘g 38 ‘h
33\ S
£ /88 " - | .
) o4 D
- 0 = 7 2
= @ $120} = (i ﬂ—
i Y2, ® (9 1
N
g | B et
il
" 63
= L T 08
i 3 @
\
% F | 5 PARTICOLARE "A”
g
g
g
Mi2 n' 6 prigionleri di fissaggio M12x70
in acciglo su $200 mm (non fomnit])
| | @8 g fictng studs made n shec
'g L1 MN12270 Bolt circle 200 mm
£ (not supplisd with the kit)
8
8
$ @
° =
% Linea
g Isolatore ~[cOMente di fuga Massa| (Oume
= i |Current ¥
suting (M7 oy | 11 |ct| i | o SRR K0 "G
° 52/250 | p50 | M2 |910|248| 6621 60| 1080 | 35 | 140
§ 52/630 | 630 | M20 [960{273] 68785 1080 | 36 | 140
=| LA IGURA MOSTRA ISOLATORE 52/630 I SCALA £5 THE FICURE SHOFS THE BUSHING 53/8%0 (1:5 SCALE)
o | Titolo ISOLATORI PASSANTF PER TRASFORMATORI DIN 42534
3 TENSIONE NOMINALE 52 KV g
:
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' 6 prigionlerl di fissaggio M12¢70 12
in acclolo su #200 mm ?non fomit) 13

n* § fizing studs made in stesl
M12z70 Bolt cirole 200 mm

(not suppited with the kit) VISTA "A”
Fig. T1
=) | i'
LY _J
= )
1) | @9 >
1) =~
1 \ 30
Fig. g | ' |s |
! __
d1
$135
9200

Linea " Volu ];.TF i Bond
Corrente i Yolume U
Isolotore gefugu NGS5 gomeliHoles{Flg)

Bushing cw:m ot la2| L1 | o tet|ot|b2| b |FilF2lFalF als|pipe Sermse| <9 | dms
52F/1000/1120] 1250 |M30xe] 14 | 978 [725250]270|316|657| 60126 17|26 |17 |28/ 0] 1120 | 36| 140, &

52F/2000/1120] 2000 |Maex3) 18 [1053]600[253|302| 381/687|100| 5012540 | 20| 40) 15| 1120 | 45 | M5 | 4
52F/3150/1120] 3150 |M4ex3l 18 11083]830(253]316{406 692l120| 60 30| 40| 20]45(15] 1120 | S0 | 155 | 4

LA FIGURA WOSTRA ISOLATORE 52/2000 ) SCAA 1:5 TEB FIGURE SEOFS 768 BUSHING 69/3000 (:6 SCALE)
I l ISOLATOR! PASSANTI PER TRASFORMATORI - PROFILO ANTINEBBIA (DIN 42534 MODIFICATA)

TENSIONE NOMINALE 52 KV LINEA DI FUGA 1120mm
RATED VOLTAGE 52 KV CREPAGE DISTANCE 1120mm -

La CEDASPE S.pA si riserve o terini di legge lo proprietd del prosente disegno con divicto di ripradure o_c:]nunimﬂo a terzi senza sua autorizzazione.

OUTDOOR TRANSFORMER BUSHING - ANTIFOG PROFILE (DIN 42534 MOIMFIE?5 ]

ST T
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Esec. DIN
F1 P1
F2 _F3 PZI
& o8
L -

W 6 prighonieri di fissoggio M12x70
in accllo su $200 mm ?non fomit)

n* § fizing siuds made in sleel
N12z70 Bolt vircls 200 mm

3.6.0

(not supplied with the kit) VISTA "A”
Fig. T Fig. Bi Fig. A1
gﬁ) ¢ y | ¢ | 3
{ : ¢ 5 | & , )
DD | @ B O
= 1 ©
| X &’
i 1) '—'l
8 _ |G
#135 .
8200 L
Linea Volume! WFori Band
lsolatore [COTente di fuga Massalyoime '
Current Yolume 'R
Bushing W a1 Jo2| L1 | o |ct|oa|b2] h [F1FelFaFaFsiFe|r7|Pipaalpalgarinel X9 | gmo mf(mg)
52F/1000/1435] 1250 [maoxe| 14 | 978 {725253]270|316 657] 60|26 |17]26 11732 | 14[28] 10]30]1e] 1435 | 36 | 140 2
52F/2000/1435| 2000 |M4Px3| 16 |1053|800|253|302|381|687|100] 50 (25|40 {20 |50 | 25 40| 1545 |20 1435 | 45 | W43 4
52F/3150/1435| 3150 |M4Bx3)] 16 [1083)830]253(316|406|6921120] 6030 40 {2060 | 30/45/15/45]20] 1435 | 50| 155 | 4

Lo CEDASPE S.pA si riserva o termini Ji legge lo proprietd del presente disegno con divieto di ripredurlo ¢ cojrﬁm:nudo a terzi senza suc autorizzaziono.

CEDASPE

LA FIGURA MOSTRA ISOLATORE 52/2000 [N SCALA 155

TER FICURE SHOYS THE BUSEING 52/2000 (1:5 SlE) |
ISOLATORI PASSANTI PER TRASFORMATORI - PROFILO ANTINEBBIA (DIN 42534 MODIFICATA
TENSIONE NOMINALE 52 KV LINEA DI FUGA 1435 mm . .
OUTDOOR TRANSFORMER BUSHING - ANTIFOC PROFILE (DIN 42534 MODIFIED)
RATED VOLTAGE 52 KV CREPAGE DISTANCE 1435 mm .

15
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GON' 6 STUDS M12x70

NOT SUPPLIED WITH THE KIT
IPos|Qty]| Descrizione | Descripticn |
: Essc. DIN|(Esee. UNEL
5 | 1 | Scaric. sup. Top a/horn TIPO g rllayr
60/U 1 Scaric. Inf, Bottom a/horn 10 Ni/1000-3150 | 225] 85 |[225] 70
15 [1/2|Dado M20 Fe UNI 5588|Steel nut M20 DIN 934 20 N§/1000-3150] 225155 225] 100
190/U Supporto Bracket 30 Ni/1000-3150| 290| 220|[225] 200
20 Vite Fe M12 Steel screw M12 52 Ni/1000-3150 | 350|305 || 350| 300
21 Rondella Fe #13 | Steel washer 813 o o4
22 Dado M12 Fe UNI 5588|Steel nut M12 DIN 934 dim fhrmm.

oo

I SCHEWA MONTAGGIO SPINTEROMETRI 10-20-30-52/1000-3150
ARCING HORNS ASSEMBLY FOR 10-20-30-52/1000-3150

Lo CEDASPE S.p.A. i risarva o termini di logge lo proprietd del presente disegno con dideto < riprodurio o oo\r('ounioarlo q terzi sonzo suo outerizzazione.
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Lo CEDASPE S.p.A si riserva a termini di legge lo proprictd del presente disegno con divieto & riprodurle o coxunicudo a terzi senza sua outorizzazione.

N
=
o ds
@ ‘ VISTA "A”
X i 6 prigionieri di o M12470
) In occlaio su $200 mm (non fomit])
12376 Solt st 200 .
(mtzsuppgted with the %
@\ o
A - S| =
1.1 8 g
— - L 8 ~
55 = Figh (b1
Linea’ NALETIE | Volume
Isolatore : g |bl|clidd| e |E2|h |LI assg
Bushing c‘ﬂeggg mm mm {mm mm)| mm(mm (mm|mm | A" sheds | g |Volume
distance Z dm
10F /4500 600|215(2101190|239| 86 |449/810 2 39 100
20F /4500 675]225|220|210|314| 96 524|835 3 47 | 110
30F /4500 780(250[245]230[419] 121[62901025] 4 55 | 120

LA FIGURA MOSTRA ISOLATORE 20/4500 IN SCALA 1:5

CEDASPE

THE FIGURE SHOWS THE BUSHING 20/4500 (1:6 SCALE)

ISOLATORI PASSANT| PER TRASFORMATORI 12-24-36 kV

CORRENTE NOMINALE 43004

OUTDOOR TRANSFORMER BUSHING 12-24-36 kV
__RATED CURRENT 45004

1

(914
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La CEDASPE S.pA si riserva ¢ temini ¢ Iecige la_proprietd dal presente disegne con diviete di riprodurle o cmnicadc a terzi senza suo

REV. 03 OTD 28/63/2001

autarizzozions.

33 34 35

565

K]
i
il M75X3

1617

700

$156

D &

n'6 prigionieri di fissaggio M12x70
in occioio inox su $240 mm (non fomiti)

n'6 siuds mads 4n sloinless sies]
M12270 Bolt oirele 240 mm
(not supplied with the kit)

356

60 30

18

.

%))
\ /

~—

Sez. "A-A"
SPIGOLI LAVORATI
INGOMBRO MAX. SUL
DIAMETRO : ¢170mm

Corrente nominale 6300A
Rated current 63004

Tensione nominale 24KV
Rated voltage 24KV

Peso B0Kg
Feight 80Kg

Volume 160dm
Yolume 160dm

Linea di fuga 440mm

Creepage distance 440mm

ISOLATORE._ PASSANTE
PER TRASFORMATORI TIPO 20/6300

QUTDOOR TRANSFOEMER

BUSHING TYPE

Nt

20,/6300 151
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5000 A FLAG 5000 A
= TPTE-120 TTP8 TP1O-140 310
3 10 Jm IV PLATED 10 gom
L FORNTA A RICHESTA)  |{SUFPLITD PO REQUISY)
P 160 T #35 120 \ 1%
i Pk 0, &0 18, =100 8
= b B o B
| TeTo
5 & & @ ? o
5 0910 fB \l it zi
AN st 10 pm
| [gen p -
. 1 Isiiaer plaiing 10 3 h
a E
= =
03 b=
&=
Il
E Pos | @] Descrizions / Desoription
1 1
e PR
v g —
i FIGHTENING RING
P Iy —
m CAP DIS¢
= 5 |1 DADO OTTONE
< BRASS NUT
e s | 1| e s
2 71y CUARNIZIONE
E‘ FIAT GASERT
s | 1] S ciscer
10| 3 | ¥1TE E_GUARNIZONE SFATO
YENTING SCRE¥S & AT
g 11417] 1 | 2ERE \
5 ARCING HORNS ASSENBLY
g 18 70| BLOCORETTO FISSAGGH0
5 CLANPING PIECE
8 01 FIXING RING
; 20 |1 DT, E
g —COFPER SPAGER RING
iy 'NONlFEsﬂ‘PHITO °
"
. N
| sl s
)& o = S 20027| 1 | COLEGANENTO EQUIPOTENTIALE|
ST 10 prigionieri di fissoggio M12x75 L_| WL ¥
% in oocloio inox su dia 280 me (ron formit) ZnZE 280%0| . E
El| w10 sfuds made n slainless He nB for @14 OTATING
o :m:wzrs Bolt cirels 280 mm - "o - sngl;%mﬂ & SIUTERR DEVICE
8| | (not_supplisd with the kit) ng hojes 2 1 FIBER CASKET
&lisolatore |TensioneCorrentey Linea Distanza) 1 o | g1 e [ f [ h |12 |s |k [massa
EBushing | Voltage | Current CQLJ,‘,’C‘%S@ ﬂ,"&ﬁ; mm | mm|mm|mmjmm |mm mm |mm |mmimm | Kg | £ Note
p - KV | A istancedistance | ,
£124-5/P2 5000 (1 540 6781100(16 |, .1 60
spa-8/P2| 24 [8000| *0 | 770 1570]")1ss|205 %2 Plegglr30] 21 2 70 }5] Jhoc.EN50243:2002-04
£P4-5/P4 70 )
E5=8 /P2 36 | 2000 5| om0 7010016 | gy b et
72 o Tl PO . A i 5| Gdamm
b 36-8/P2| 36 90
£|36-5-A 5000 635 2201320 773[100{ 16 80
“T55A] % [aoon] 5% | 5 |ggs as30l o 1280 g0 4 | DIN 42541-1983
ISOLATORE COMPLETO 24 — 36 KV 1
3 5000 — 8000 A EN 50243:2002-04 - - 4{
5 COMPLETE BUSHING 24 — 86 KV
2
RCEDASPE 5000 — 8000 A EN 50243:2002—04
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Desorizions / Desoription

PORCELLANA
PORCEIAIN

20 | 1| DISTANZIATORE RAVE
COPPER SPACER RING

PRIGIONIERD N12X75
21 |10 ?non: FORNITO
STUD N12X76
(NOT SUPPLIED -
DADO :W_)_‘m
22-23 10— 4D WASHER Mi3
24v27| 1| COLLLGANENTO EQUIPOTENZIALE|
UIPOTENTIAL LINK

0 ANTIROT E
FISSAGGH)

28430) 1 ARFROTATING
& ‘STOPPER DEVICE

a 31 |1 GUARNIZIONE IN_FIBRA
i FIBER GASKET
n 10, prigionieni di fissogglo M12x7§ ) . Q‘
s e
stesl K12276 Bold cirole 280 mm , #$175 '8 holes #14
(noi supplied with the kit) Doil circle 135mm

Isolatore [Tensione|Corrente| Linea Digtanza alblcld|lelfih}|lz]s]|_ |mass
Bushing |Votage | Current cg-'eggge Agc?;;f; mm rmm {mm mm (mm mm mm mm|mm| 2 f Note

KV A |distance |distance

36-5/P3] 36 | 5000 | 900 370 [635]175]220]320] 415/ 125770{100] 16 [ 9 || BO| [Acc.EN50243:2002-04
36-8/P3] 36 | 8000 | 900 370 |665[175|220]320{415]125{790] 130 21 | 9 | PO\ |Acc.EN50243:2002-04

36-5/P4] 36| 5000 | 1100 | 421 |701]199]286]320/481]149,839|100] 16 [11] /85 } SPECIAL DESION
36| 8000 | 1100 | 421 |731[199]266|320(481]149]859[130[ 21 [11] 95 | SPECIAL DESIGN
ISOLATORE COMPLETO 36 KV - PROFILO ANTINEBBIA
5000 - 8000 A EN 50243:2002-04 ) 6
COMPLETE BUSHING 36 KV - PROFILE ANTIFOG Y
5000 - 8000 A EN 50243:2002-04

Lo CEDASPE S.pA. si riserve a termini di legge o proprietd del presente disegno con divieto di riprodurle o c:];nicar!c g terz senza sua autorizrozione.
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La CEDASPE S.pA. si riservd o termini di feqga lo proprietd del presente diseqno con divieto di riprodurio o counicarlo @ terst senzo sue auterizzazione.

Argentotura 10 pm

Sikwr plaking 10 ym

184
<6060 ~ —=25=—110

Fany mn X\

N \r’ N

[ g1
0708 — 2
j &
10 11
N
[ 09 Ly
&
10 11
121314
04 lj,:_fl
05 M ]Illlh[ T
( i 93 T T TT1
AEA
DERUOLA 12500 A | ZLAG 12500 A
\ 08 GPL 118180 TIPE CPL 118-160
gy T ATA 10 pm SILVER PIATED 10 ym
(FORMTA A RICHESTA) | (SUPPLIED UPON REQUEST)
18
o r/ 19 Pos [Q.ty Descrizions / Desoription
~ T |1 PORGELLANA
PORCELAIN
z 11 BO_RANE
COPPER TUBE
s |1 oAl
CLOSING FLANCE
x |1 ANELLO PRESSIONE
TIGHTERING RING
s |1 |_CUARNIZIONE TOROIDALE
RING
C 8 2 . GUARNIZIONE PIANA
FLANGE CASKET
ae111 1 | _COUEGAUENTO EQUIPD
FQUIPOTENTIAL
c @a 0212 12 |12 | PRIGORIERO M12X&0 |
o 18 DADO E_RON Z
i ; . s 131412 MUT 4D VASFER iz
3 — BLOCCHEITO FISSAGGR)
rm 16 |24
] CLAMPING PIECE
[ ’——. ANFLLO FISSAGOY0
gl T ]
19 |2
TOPPER SPACER RING
L / REE 20 |12 PRIGIGHIERD M12X75
; 9240 DADO E 12
6290 % 21-22)24 | " NUT AND WASHER NiZ
2 8315 N4 .
= 7 + ' 12 priglonleri df fissoggio M12x75
8357 1— in oockcio inox u dio 315 mm (non fomit)
L s | e N 12 fori ¥ a1z fising shuds wad n stoiniess sles]
& N 12 holes M12z76 Boit circle 816 mm
o (not supplied with the kit)
N ) o
linea | Digtanza i&g
“‘@._ﬁ. A g:gfugu' Am
é\l’b“ jante | diiaace A Sommm Banderuola
$180 710 1 3% Tt R Fig
9220 P | | 140 n

ISOLATORE 36kV 12500A DIN 42537-1983
BUSHING 36kV 125004 DIN 42537-1983
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Descrizione / Description

=

orcellana N

. .

Poreoelain

Gruppo di testa 6 condutiore

Head assembly and conducior

Gruppo spinterometri sup. ed inf.

Top & Botlom a/horn kil

Kit di fissaggio

Fizing & clamping kit

m[o|lo|lw| >»|[g

Gruppo schermo isoloto e supporto

Internal insulated shield assembly

Contatte o Jomella
Spring confaci

Prigionieri di fissoggio M16x100 DIN 939
in accigio inox (forniti con I'isolatore)
=72.5kV 1’ 8 equidistonti su dia 310 mm
—125kV n' 12 equidistanti su dia 405 mm
Fizing studs made in siainless steel
W162100 DIN 939 (supplied with the ki)
-72.5 kV n* 8 equally spaced on dis 310 mm
-125 kV n* 12 equally spaced on dia 405 mm

© Quote indicative e sog-
gette o verifica da porte
de! cliente e da con—
fermare in sede or—
dine

l © Indicative sizes fo be

checked by the customer
and o be confirmed when

issting the order

ISOLATORE
BUSHING

Tensions
Yoltage

Corrente
Current

kV

Linea di

Creepage
distggge

d

d 4

3

€,

e

€ 4

2 hy

mm

mmimm| mm

mm

'
Mm_| mm

mm mm

mm

D72.5-1250

72.5

1250

1230

30

120i345|310

390

530305

m
951

150 [230

400

D125-1250

125

1250

2800

30

1201475405

530

675650

750 1378 | 305 | 395

D125-1250N

125

1250N

2800

30

1201475405

230

765550

7501 1378 | 305 | 395

072.5-2000

72.5

2000

1250

135|345/310

390

530[305

400| | 95111501230

D125-2000

125

2000

2800

42

135|475/405

530

675(650

750 “1378 | 305 | 395

La CEDASPE SpA. si riserve o termini di legge Jo proprietd del presente disegno con divieto & siprodurlo o c:lnunimrlo o terz senza sua autorizzazione.

D125-2000N

125

2000N

2800

42

13514751405

5350

7651550

1378 395

750 305

CEDASPE

ISOLATORE COMPLETO 72,5/125 kV
1250/2500 A DIN 42535 — 1978 .

COMPLETE BUSHING 72,5/125 kV
1250/2500 A DIN 42535 — 1978

160
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FLAG CONNECTORS

Page 4.1 : Flags 1000-2000-3150 UNEL 38137-67

Page 4.2: Flags EP - FP DIN 43875 from 1000 to 8300 A
Page 4.3 : Flags ER - FR DIN 43675 from 1000 to 4500 A
Page 4.4 : Flags 250 & 630 A - different styles

Page 4.7 : Flags TP 6300 - 8000 - 12500 A DIN 43675

NOTE : All flags are fitted with locking bolts and washers in high tensile steel!
zinkplated chromlum passivated; upon request, in stainless stee! AISI 304

Tightening toraue ( suggested values, +/- 10% )
on the locking holts of the flags

Size Torque
M10 25 Nm
M12 40 Nm
M16 20 Nm

Isol HT Flag ing
-%-

CEDASPE Spa - Via Colombara 1 (Fraz. Pedriano) — 1-20098 SAN GIULIANO MIL. ({ITALY)
Tel. +39.02,98204411 Fax +39.02.98204422 E-mail: cedaspe@cedaspe.com

Mar 2004 Cat 0403 —

UNCONTROLLED COPY
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(
Z: N forl (d2)
Mat. offens (CuZndOPbZ) UNI 5705-85
Z: N* of holes (d2)
Mat. brass (CuZnd0Pb2) UNI 5705-65
¢ (
Tpo  (Correntel o |}y | ¢ flg|h|i |k |p || Codice
Z
Type Curﬁ[ent am{mm|rm| €1 | %] % | mmmm || mm{ mm £ | Cod
4co. to Ttalion JUNEL 1000 A | 1000 [130[ 60 | 44 [M30X2[14 [M12 [50[40 ] 60]32 [14 |12 [2]BATOOOUVIO
standard UNEL 2000 A | 2000 [195]80 | 58 |M42X3[18 [M16 | 45 |55 |100] 50 |25 | 20 |4 [BA2000UVIO
UNEL 38187-67 |UNEL 3150 A | 3150 |220| 85 | 68 | M4BX3[18 | M16 | 45 |55 [120] 60 [30 |20 |4 |BA3150UMO
Acc. to Spanish |UNESA1000-A| 1000 150[ 60 | 44 [M30X2[ 14 [M12 [ 30 [40 | 80|32 |24 [ji2 |4 |BATODOUNEA][ -
standard UNESA 2000 A| 2000 [195]80 | 58 |M42X3|14 [M16 | 45 |55 [100] 50 |25 [j20 |4 |BA2000UNE4
UNE 20 176 |UNESA 3150 A| 3150 [220] 85| 68 | M4BX3|14 |M16 | 45 |55 |120] 60 |30]] 20 [4|BA3150UNE4
S
162
LA FIGURA MOSTRA BANDERUOLA UNEL 2000 IN SGALA 1:2 THE FICURE SHOWS FLAC UNEL 2000 (1:2 SCALE)

BANDERUOLA UNEL 38137-67/UNE 20 176
Flag UNEL 38137-67 / UNE 20 176
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. bt
g 6l 62 6l 2 7
-3
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A S o e
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.= 3
: < 4}_ o %
| il ]
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= |+
[} 1
5 |
2 - 43
a. L
Il | ]
L I ! \
o I
k
y | “
1
5 | B : /
= ] |
: |
B b2 | dl
2
z | ) 9
1
[}
E
8
g
§ Z: N for
£ Mat, otfone (CuZn40PbZ) UNI 5705-65
f‘%; Z: N of holes
- g b3 Mat. brass (CuZnd0Pb2) UNI 5705-65
3| o Comente| by | pa| b3 i as| o |2 [e3f gt @]n [P{a(x2 [,]D NOTA Codice
3| Type Cur;ent i mm |mm mm |mm |mmmm{mm{mm|mm| mmmm jmm |"| ¢ Note Cods
2 [EP 1000 T000_|60 | 45 | 36 |N30K2 W10{17 |26 |28 [40 [130[60 [60 |10 17 |26 |2 |14lAcc, To DIN 43675 BATOOODVIO
5[FP 2000 2000 [100] 58 | 45 MAZX3  [W1225 |50 140 [55 [150[100[80 |15 20 |40 |4 {14fAcc. to DIN 43675| BAZOOOIVIO
=[P 3150 3150 [120/ 6658 [W4BXS  [M12[30 |60 |45 |55 |210/120[80 |15 [20 [40 |4 [14|Acc. to DIN 43675| BAS1500M0
£[FP 4500 4500_[150] B0 | 58| M55%3 W12[40 [70 |55 [42 |246150]90 |20 140 [70 14 |18]Special BA4S00UVIO
=[FP 6300 6300 [200{105] 52| #71 M12]40 [120 |65 |70 [310[200]100 20 [40 [120 |5 [18]Speckol /" TBA63000M0
%P 2000/M30 NEWA | 2000 [100] 58 | 45 [M30X2 W12[27.7[44.5] 40 [55 [190]100[80 [ 15 [27.744.5 |4 [14]Speciol NEWA Pads] FAZ000DVES
£FP 2000/42 NEWA | 2000 [100] 58 | 45| M42X3 W12[27.7|44.5] 40 55 |190]100[80 | 15 |27.7]44.5 [# [14[Speciol NEWA/pads| BAZ0CODW?
&{fP 2 T'1/2 W N0k | 2000 100/ 58 | 45 | 1172 ONF(2%p) [M12] 27.7| 44,5 40 |55 | TO0[T00[80 | 15 [27.7,44.5 [ % 14]Spociol NEWK pods! BA20000WIA
| P 3100/WA8 HEMA_| 3750 [120] 66 [ 58 [WABKS  |W12] 317.7| 445 45 |55 [210[120[80 | 75 [37.7) #4:5 |4 [14|Special NEMA pods| FAST500VF2
£ éc \
5 LA FIGURA WOSTRA BANDERUOLA FP 2000 N SCALA 1:2 THE FIGURE SHOWS FL4C FP 2000 (1:2 SCALE)
i
3 I I BANDERUOLE VERTICALI EP-FP
I CEDASPE Vertical Flags EP-FP 163
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Z: N forl
Mat. offone (CuZndOPb2) UNI 5705-65

xi

bi

e2

el

|
’ 43
|
|

b3
b2

Mat. brass (CuZnd0Pb2) UNI 5705-65

Tipo

Corrente

Type | Current

A

bi
mm

b2
mm

b3
mm

di

d3

elle2 | g | 1 I2!4an1x22D NOTA
mm|mm [mm|mm{mm|mm{mm{ mmmm|mm| " | ¢ Note

ER 1000| 1

000

60

45

36

M30X2

M10

FR 2000/ 2

000

100

58

45

M42X3

M12

FR 3150 3150

120

68

58

M4BX3

M12

FR 4500/ 4500 [150{ 80 [ 80 [M55X3]M12 40 ] 70 [60 [267]150]205[90 |20 [40 [70 [4[18 [Speciol

1A FIGURA MOSTRA BAHDERUOLA FR 2000 IN SCALA 1:2 -

THE FIGURE SROFS FL4G FR 2000 (1:2 SCALE)

CEDASPE

BANDERUOLE ORIZZONTALI ER-FR
- Horizontal Flags ER-FR

16

o

17 [ 26 |40 |135(60 | 95|60 |10 |17 |26 [2]14 |Acc. to DIN 43675]|
25 [ 50|55 [210{100{155(80 |15 [20 [40 [4[14 |Acc. to DIN 43675
30 | 60 [55 [230[120/175(80 |15 |20 |40 |4 [14 |Acc. to DIN 43675

&
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ik

Eas

35 D
20 35
[ ]
o — %ﬁ 3 [OP 250 [M12¢1.75 |
b= Iy & 2_|DP 400 [M16x2.0
1_{DP 630|M20x25
Pos} TIPO 0

Banderuola/Brass flag DIN 43675 "DP"
Mat, oftone (CuZnd0Pb2) UNI 5705-65
brass (CuZndOPb2) UNI 5705-65

4
|
o !

d s ~C
AH1.B 2
nag= |
39 ’ M20X2.5
M20%2.5

01! 3
( )
$
e s

Banderuola/Brass flag DIN 43675 (modified) “AP-EL”
Mat. ottone (CuZn40Pb2) UNI 5705-65
brass (CuZnd0Pb2) UNI 5705-65

L0 CEDASPE S.pA. si riserva o termini i jogge lo proprietd del presente disagno con divisto di ripredurie o ccfunicarlo a erzi senza sug autorizzazione.

65
2 ﬂﬁ-—
| Pt
@ ' @ _si 2 [0P/K 250] W12
al & | Z T [0P/K 630 W20
I Pos HPO D
8 @ | @ | _Zl |
T e
Tl ! Q}/ -
3% I #
| N | 20
= i Banderuola/Brass flag DIN 43675 (modified) “DP-LK"
Mat, oftone (CuZn40Pb2) UNI 5705-65
brass (CuZndOPb2) UNI 5705-65
| ] BANDERUOLE DP - AP (250/6304)

Flags DP - AP (250/6304)

R




CEDASPE

PER 6300-8000—12500A DIN 43675

Double flags

For 6300-8000-125004 DIN 43675

B s
= 30 60 —- [t -
| | e
z i & H s B
s]o 2 8 | E
— “1° o " . ~
5 = — #14 B
% L54~| = 8Y ) \ T
2 © i
:.'.i Banderuola/Flag type 2
S| 1P 78/120 (6300A) @ g -
- [Mat, oftone argentato =
| brass silver plated e
- 30 60 180 60 30— l
1o 4 o5 (
. 1} 2 P14 g :
[ )# S P
~_ | !
g 8 L
& | e
&} g
£ Banderuola/Flag fyps AR _q)_
&l TP 78/180 (8000A) /)
=l Mat. bronzo alluminio argentato prrm—
c| alu~bronze 88-9-3 silver plated 175
5 | 184 160
s —-32 60 —=—60 32 l —125 | 110 i 25—
b . [+ 5 &«
é | 2 #14 & b ¥ | -/“ __//_
2 | L ;“I I 777, %
s Z
§ // ! 1 A o
| =] - [/
| = B ST
s 8 |
*;i Banderuola/Flag type .
<| GPL 118-180 (125004) |
€| Mat. bronzo alluminlo argentato J | ‘
| alu-bronze 88-9-3 silver plated . 144 .
| BANDERUOLE A DOPPIO GUSCIO 180
3
d
3




BUSHING TYPE CURRENT TRANSFORMERS

ENPAY Bushing Typs Current Transformers are designed
and manufactured according to ENPAY's own design also
in compliance with the customer specifications. These
transformers are provided with suitable outer insulation
of crepe paper or woven polyester tape or NOMEX allowing
their usage in High and Medium Voltags Power
Transformers. Internal insulation is made conforming their
use in liquid such as transformer ofl, silicon oif etc.

Requested vaiue

\'N-—-—.\.hg.,m, B

<N
~)
~—
BT current transformers can easily be designed in different
dimensions up to 1000 mm outer diameter, 350 mm
height and 500 kg weight connections are made up with

the latest technology allowing the lowest possible contact
resistance together with the highest mechanical strength.

GENERAL SPECIFICATIONS
STANDARDS: IEC 60044-1, IEC 60044-6,ANSI
€ 57.13, BS 3838, CAN3-C, 13-M83
PRIMARY CURRENT: Any requested value
SECONDARY CURRENT: 1A, 5A OR ANY

RATED BURDEN; Up to 200 VA
FREQUENCY: 50 Hz or 60 Hz
DESIGN: Assembied pack or individual

167
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ENPAY Medium and High Voltage Semi-Finished gasily be designed in different dimensions up to
Cuirent Transformers are designed and manufactured 1000 mm outer diameter, 350 mm height and 500
according to ENPAY's own design or customer kg weight of final product. Internal winding
drawings. These Transformers are provided with connections are made up with the latest technology
suitable interlayer and outer insulation of palyester allowing the lowest possible contact resistance
film. Internal insulation is made both conforming to  together with the highest mechanical strength.
their use in liquid or gas such as transformer oil, SF6,

Siticon oil ete. MV and HV current transformers can

GENFRAL SPECIFICATIONS

STANDARDS: IEC 60044-1, IEC 60044-6, ANSI € 57.13,
BS 3938, CAN3-C 13-M83

PRIVIARY CURRENT: Any requested value
SECONDARY CURRENT: 1A, BA or any requested valus
RETED BURDEN: Up 1o 200 VA
FREQUENCY; 50 Hz or 80 Hz

Compenssation Winding

30 ENPAY
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ENPAY Low Voltage Current Transformers are manufactured
according to ENPAY's own design also in compliance with
the customer specifications.

These Transformers are manufactured in two typos;

® Woung Primary Types (P.S.): Primary Windings are added
by the producer.

° Bar Types (B.T.): Primary Windings are assembled by the
user.

ENPAY Low-Voltage Current Transformers are designed to
meet world wide safety standards,

ENPAY Low Voltage Current Transformers and Bushing Type
Current Transformers are also made from Epoxy Resin and
Polyurethane with excelient insulation characteristics. Technical
advantages of these Current Transformers are; compact
design, easy mounting, high mechanicat and disiectric strangth,
These products are non-hygroscopic and the materials used
are non-hazardous.

ENPAY 31




~urrent for Accuracy Test: up to 10000A at 50 Hz
up to 7000A at 60 Hz
Voltage for Magnetization Curve Test: up to 3000V 50 Hz
up to 2600V 60 Hz

Care has been taken to ensure that tha contents of this publication are accurate, but
ENPAY doas not acoapt responsibility for errors or for information that is found to be
misleading. Suggestions for or descriptions of the end use or application of products
or methods of working are for information only snd ENPAY accepts no lisbility in

~tespact thereof. Before using products supplied or-manufactured by. ENPAY, customers....

shoutd satisfy themsslves of their suitability,

32 ENPAY
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RADIATORS FOR TRANSFORMERS

INDE,

e o R R I L Dol R o R SRR S ey
*&.&u;&ﬁ&ﬂ«%&;\\m‘ﬁ et £ Saast &Q\'k&u‘i’o’u‘}d&i}{{m& R ek

eral Informations,
Dimensions,

1.2~ Malerials,

1.3- Leakage Test,

i4-  Surface Operations and Protective Against Corrosion,.
2-  Deflnilions, ‘
Radiator Types,
Dimensions,
Protective Against Corrosion,
Transportation,
Defimtion and Examples of Order,
3-  Characteristics of Radiators,

Radiators for Distribution Transformer ( W=230mm)
3.1.1- Dimensions.

&

1

tr da Lo b

3.1.2- Cooling surface, Dissipation factors Welg,lh and Volume per Ele.

3.1.3- Correction {actors.
3.2-  Radiators for Power Transformer { W= 520 mum )
1.2.1- Radiators with Pipes and Sume Length Elements.
3.2.2- Radiators with Flanges and Same Length LElements.
3.2.2.1- Radiators with Flanges and Same Length Elements- Type 1.
3.2.2.2- Radiators with Flanges and Same Length Flements- Type 1L

3.2.2.3- Radiators with Flanges and Same Length Elements- Type IIL

3.2.3- Radiators with Flanges and Graded Lilements. )
3.2.4- Radiators with Flanges and Graded One of Pipes,
3.2.4.1- Radiators with Flanges and Graded One of Pipes- Tyvpe L
3.2.4.2- Radiators with Flanges and Graded One of Pipes- Type [L
3.2.4.3- Radiators with Flanres and Graded One of Pipes- Type TilL
3.2.5- Dimensions of Flange Lifting Jug and Bracing bosc.

3.2.6- Cooling surface, Dissipation factors,Weigth und Volume per Lle,

3.2.7- Corrcction factors.
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1- GENERAI INBORMATIONS
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W =230 — Radiators for Distribution Transformer,

W =520 —— Radiators for Power Transformer,

,J,\}‘}]q!l'ﬂltmn of Dimensions 7 [ forwW=230 | forW- 520
Widhth of Radiator Elements 30mom 520 mm
Distance between the Elements 45 - 50 mm 45 - 30 mm
Thickness of Oil Chamnel 6 -7 mm 9-10 mm
Thickness of Element Quiside 1lmm 13 mm

Cenire of Pipes Distance, 4001200 mm 800-3500 mm
Spaced Sip | ) Ace.to DIN 42359

1.2-  Material
Metal Sheet

= for W-=230 Thickaces : 1,0 mm, St 12-03 ace. to DIN 1543 (
» for W =320 Thicknees @ 1,2 nun, St 12-03 ace. 1o DIN 1543

L]

Spaced Strip
. Diameter: © 8,0 - 10,0 : acc.lo DIN 668 ; Quality = St 12-03 j ace. o DIN 17100

Collectar Tupes

e for W=230 Tube diameter 1@ 76,1 ace. to DIN 2448
+ Jor W =320 Tube diameter : @ 88,9 ace. to DIN 2448
- Flanges

. Size :150x150x20 mm  ; Qualite: St37-2 ace. o DIN 17100

Palting Lug

. Size : W=060mm (=10 mm Hole=© 35 mm ; Quality : $137-2 acc.to 17100
- Plug

» for Air Drainage Plug 6 ace. to DIN 42538

« for Oil Dli’tlll'}“t‘ Plug 12A ace, fo DIN 42338 i
15racing 105Ses (
e Size 25 -MI2 ; Quality: $t37-2  ace.to DIN 17100

Leakage Test
BAYSAN's radintors are tight for the tansformer oil o 100 °C
All radiators arc checked with pressured air of 2 bar atmosphers overpressured in the water.

L3

1

1.4 Surface Operations and Protfection against corrosion :

“Surface ¢leaning @ -

» Internal = Chemical washing with solution,
+ External = Chemical cleaning or Sand blasting.
- Basc coaling = Epoxy based, double component piint, 35 pm.

i

Intermediate couting = Epoxy based, double component paint, 35 pm.
Top coating = As Standart, Epoxy based, double component paint, color RAT. 7033 ; 35 pm,
Shade,Coating thickness and £ or Coatiag type { Epoxy. polyurcthane based or ¢te,) as thue.sted.

1



2- DEFINPPAONS
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2.1-  Radinfor Tvpes

B = Radiator with pipes (Without flanges )

F = Radiator with Hanges.

A = Radialor with same lenght clemaonts,

Kd = Radialor with graded elemenls.

Kb = Radinwor with graded one of pipes.
Examples :

BA = Radialor with pipes and same length element,
FA = Radiator with flanges and same [ength elements,

BKd -+ Radiator with pipes and graded ¢lements.
FKd - Radiator with flanges and graded clements.

BKb  + Radiator with pipes, but graded one of them.
IR« = Radiator with flanges and praded one of pipes.

2.2 Dimensions

I, = Centre of pipes distinwe,

Ll v Centie of praded pipe distunee,

G = Width of vlements,

Nda = Number of sumu length clements,
Nk - Number of graded  elements.

Nbk = Nunber of clements of graded pipe.
al = Legth of Manped pipe ( upper side )
a2 « Legth of Hanged pipe (under side )

2.3 Profective Auatust Corrosion,

Ab — Buse coating on epoxy bused, double component.
Akb = Dilennediate coating on epoxy hased, double component,,
Skbh = Lap cuating on epoxy based. dJouble component, Shade as requested,

Vi = [mternad coating on resisted o ttansformer oil.
Br ="['he color of lop couting { Standact : RAT. 7033 )
Oi = Special operalion (as customer requestes )

2.4-  Transportafion,

™ =0Onthe palette.
DN = Ave.to Shipping.
TN = Dy traiier on the palette.

2.5-  Definitions and Exumples of Order,

Definition of Order.

!7 Type I [E_I xm xl ”ﬁi;iafwdkika !x ailaZ ,}X ISurface operaiiéiw ]xlTran@prtation |

193




2- DEFINITTONS

Fxampie :1
Designation of Radiator with pipes and same length clemeits,

L =1300 mm ( Centre of pipes distance )

G = 520mm ( Widih of clemenis )

Ndu = 12 elements { Numbsr of same length clement )
al =10 mm { Lenuth of pipe - upper side }

a2 < 100 mm ( Length of pipe - under side )

Surface operations = Base, intermediale, op coating. RAT. 7033, internal coating,
Transpost = By trailer on the palette,

BA 520 x 1300 x 12 x 100/ 100 -Ab-Akb-Skb-Br RAL 7033-Vi x TN

Designation of Radiator with flangex and pradded clemoents,

£ 2000 mm { Cenlye of pipes distance )

¢ - 520 mm ( Wiith of clements )

Nda = 8 clements ( Number ol sume length clements )

Ndk = 7 elements ( Number of graded eloments )

al = thmm - ( Tength of pipe - upper side )

&2 < 11imm ' { Length of pipe - under side )

Qurface operations = Base, intermedinie, fog conting, Polyurethune based, RAL 7038 internal

coathing.
Tranapart = Aceto Shipping,

FICE 520 x 2000 x 8 /7 x 11587 115 = Ab-AkD-Skb-Br RAT, 7038-Vi-Oi.Top conting on
Polyurethan based x DN

Example, 3
Destgnation of Rudiator with flanges and graded one of pipes.

. =2300mm ( Contre ol pipes distance )

LY < 1900 mum ( Centre of graded pipe distnec )

G -~ 5320 mm : ( Width of eletmieits )

Nda = 1d clements ( Number of same length elements )
Nbk = 3 cloments ( Number of graded clemenls )
cal - =130 e (length o pipe ~upperside ).

a2 =130mnm ( Length of pipe - under side )

Surfuce operations = Bage, intcrmediate, top coaling, RAL 7033, interal coaling.
Transport — By trailer on the palkette.

Kb 520 x 2300/1900 x14 /3 x 130/ 130 - Ab-Akb-8kh-Br RAL 7033-Vix TN



3 - CHARACTERISTICS OF RADIATORS
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3.1 Radiators for Distribution Transformers { W= 230)
J3.1.1- Dimensions :
/ ) 1 22,5
| kz 76,1 —>
_ o — / |
0] r . N !
H 484 |
—%  |M—{
L
il :
I I |
| |
| o
1) UL L Uk ) ‘a2
o) -Crihpiin

3:.L.2- Cooling surfuceDssipation factors, Weiath and Volume per Element

s

W5/ m2

W85 / ofe

Ve

L Go
Surlnce Waight Valume
per Elom. par Elam. per Elem,

{ min ) () (W) (W) (kg) (dm?)
400 | o2 506 134 | 207 | 085 j
_Bo0 0,318 485 154 2,48 0,95
800 ) 0372 | 463 | 172 | 290 | 105
.. 700 | 0425 A48 190 _ 331 138
800 0479 | 434 208 373 | 425
900 0.533 423 226 418 | 135
1000 | 0588 415 244 457 1.45
1100 0,640 408 260 5,00 1,65
1200 0693 | 38 | 276 5,40 1,65
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Radiators for Distribuiion Transformers ( W =230)
3.1.3- Correction Factors:

i L
; _
Centre axis of SR
Radiator A21 _____________ L
Cenlre axis of i
Active Part i v
; \Radiator‘s elements (
Opening Factor Number of | Factor of
between Groups__| _ Llements Factor Height Dilference
AT (mm)| 1l Ne 2 AZ{mm)| 13
250 | 0,740 2 | 1,141 0 0,800
260 0,756 3 | 4118 26 | 0820
270 0,772 4 | 1,095 50 0,830
280 0,788 5 | 1,072 75 0,840
290 0,804 8 | 1040 100 0,850
300 | 0,820 7 | 1033 125 0,860
310 | 0,836 g | 4,020 150 0,870
320 | 0852 9 | 1,011 475 0,860
330 0,868 10 | 1,000 200 0,890
340 0,884 11| 0,008 225 0,900
350 0,897 12 | 0,993 250 0,910 (
- 360 0910 13 | 0,990 275 0,915 ‘
370 0,921 14 | 0987 300 0,925
380 0,931 15 | 0984 325 0,930
390 | 0,941 16 | 0,980 1350 0,935
400 | 0950 17 | 0,078 375 | 0840
410 0,959 18 | 0,972 400 0,950
420 | 0,966 - 425 0,855
4 {ogrs | | 450 | 0860
440 0,079 475 0,870
450 0,985 500 0,975
480 0,990
470 | 0.994
480 0,997
490 0,999
500 1,000
>500 | 1,000 . 1%g
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3.2-  Radiators for Power Transformers ( W= 520)
3.2.1 Radintor with Pipes and Same Length Elements:

for Alr Drainzge Plug Lifiing tug
Bracing bosses

il

520 (+0-10)

&
+

for DIl Draina ge f"iug

Y




3 %&\C’FERIS’TICS OF RADIATORS
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g Radiators for Power Transformers (W =3520) kg’

3.2.2- Radiator with Flanyes and Sante Length Elements:
3.2.2.1- Radiator with Flanges and Sume Length Elements - Type It

£or Air Drainage Piug Lifting lug
Collector fube Bracing bosses

Flange '

!

-

o

]

————1
oy

- 1
1

] ]
N —
i
Cdp—
e

1
T
—

13
——

)

520 (+ 0-10) —

i

“for Ol Drainage Plug

.. 1%8
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Radiators for Power Transformers { W =5830)

J 3.2.2- Radiator with Flanves and Same Length Elements:
' 3.2.2.2- Radiator with Flanges and Same Length Flements - Type 11

for Air Drainage Plug Lifting Iy

Collector tube

H
}‘ G=rs
|
4 ¥
- - - \A“n“-—— Akl - - il
45 0 i
» " .
=T e =T Y g

e

St e — e — e ceamrai

=
=
=
=4
g
=
==t

<

; 15

a?

A
ORI, APV b

B20 (+ G -10) for Qif Drainage Plug

A
A

179
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3.2- _ Radiators for k> Pransformers (W =524)
3.2.2- R:Mn' with Flanges and Same Length Elements:
-3 Raiiator with Flanges and Same Lenpth Elements - Type 1l

for Alr Drainage Piug Lifting lug

Collzgtor tube Bracing bossas
Fiange

. AL
e
TR ! R
o 1 E l 3 T LIRSS j';iﬂ E Tlﬁfflé“ ﬂ‘*".
; il Lio| 18 by

il wM [ 3 ! \
! p! i )
S T *rlﬂ}[]m{l{;][ ! ¢

T -
H
it ey e

Spaced stip

B

4 s

150
b

520 (+6-10) ) for Qif PrAfinage Piuug

180

f_}
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3.2- _ Radiators for Power Transformers (W =320}

for Air Dralnage Plug
Collector tuba Lifting lug
Flange

Braging bosses

------------

%?

! T 4 :
e L el ¥ l ]”“—“ | H

[}

130

ok

-
& 1

i

520 (+0-10)

F N
h:

for Oil Drainage Plug

.. 181

10
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32- Radiators for Power Transformers (W =520)
3.2.4- Rudiator with Flanges and Graded One of Lipes:
3.2.4,1- Radiator with Flanges and Graded One of Pipes - Type I

™

for Alc Orainage Piug Lifting lug
Bracing bosses

Cottector wbg

ST

L

e

] e

e L

“Spaced stip i 105

L
| rem———

520 (+00)

Ay

" {or Ol Dranage PG T

11
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3.2- _Radiators for Power Transformers (W =520
3.2.4- Radiator with Flanges and Graded One of Pipes:
3.2.42- Radiator with Flangey and Graded One of Pipes - Type II:

___-‘\,L// for Air Drainags Plug Lifting lug
e Bracing bosseas

- - Collector tube

ﬂ;@wﬁ(”j}w%
!

o e
=7
1

1
i

TR
(L, JEE

LDl

T

e
T 1
-
P
SRR — it :
4
44
i
it Gy —pH—

; W00000000, .

Bpaoeri strip ! 105

aZ

2t - '
150 LY

520 (+ 0 -10} for Oil Drainage Plug

183

o
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3.2« Radiators for Power Transformers (W =520)
3.2.4- Radiator with Tlanges and Graded (Ine of Pipes:

3.2.4,3- Radiator with Flunges und Graded One of Pipes - T'vpe 11Y:

for Alr Drainage Plug Lifting lug
Bracing bosses

Collecior {ube

-]
A

!r - .‘r| r

Spacea strip

L i
Pl ‘ a? ;

1 < &5

' ;

i

150 / e
i —— 3 ior Qfif Drainage Plug

5§20 (+0-10)

F 3

I

13




3 - CHARACTERISTICS OF RAINMATORS

A T T N T R e e T T A T e e o T e R T T e S e ST
e N e R S e e I S R RS

3.2-  Radiators for Power Transformers { W =520)
3.2.5- Dimensions of Flange, Lifting lug and Bracing bose:

Tolerance;
for Holes : +-0,6
L--=4 QOther M

_____

< 150 b b

LIFTING LUG

PR 70 N SR 2P

Talerance:
. for tfoles 1+ -0.5
. Other 1 +-1

Tolerance:+ -0.5

. 189

14




We

Quality made to measure

3. overheating test : once the sensing system is completed, its bulb is located in a heating plant controlled
by a microprocessor based temperature monitoring system. The temperature is increased up to a value
that is 20% higher than the maximum range value of the sensing systems { i.e. for an indicator whose
range is 0 / 150°C the overheating test temperature is 180°C ). The temperature remains at that value
for 8 hours in this way simulating 1 year life under normal working conditions ( .e. for an indicator whose
range is 0/ 150°C —> 110°C ). In this way we train the spring and verify that the precision remains the
same.

Capillary tube protection : rilsan tubing / stainless steel armouring / steel + PVC armouring.
Bulb : bronze .

Casing : aluminium alloy powder painted (RAL 7035) suitable to withstand to any ciimate and o heavy
polluted atmosphere in as well tropical or artic climates (-40 / +70°C ). All components are made of corrosion
resistant or surface treated materials.

The case is provided with a breather device to avoid dew on the lens.

To make cable layout quick and easy, the case is equipped with a large junction hox that is completsly
separate from instrument's sensing system. Cable glands PG 16 - M20 - 3/4"BSP.

Working temperatafe— 0°C.

Lens: gla(rp:lycarbonate.

Locking ring : Nicke! plated brass. Transparent coated.
Standard measuring ranges : 0/ +150°C; 0/+160°C.
Measuring tolerance : 1,5% of full scale value.

Commutation tolerance : 2% of full scale value.

Commutation differential : 4% of full scale value.
On customer's request the differential can be increased.

insulation : 2000V 50Hz between terminals and earth for a 60 seconds time.

MICROSWITCHES MAKING AND BREAKING CAPACITY :

~STANDARD MICROSWITCHES [[ - HIGH-PERFORMANCE

I A I TR | RO "MICROSWITCHES
VOLTAGE | RESISTIVE LOAD | INDUCTIVE LOAD |[ RESISTIVE LOAD | INDUCTIVE LOAD
125 VAC 5 A 5 A 10 A 10 A

250 VAC 5 A 5 A 10 A 10 A

30 VDC 5 A 3 A 10 A 10 A
~—w®VvDC | 1 A 1 1 A 3 A 25 A

75 VDC 075 A 025 A 1 A 05 A
125 VDC 05 A 01 A 05 A 01 A

250 VDC 0,25 A 01 A 0,25 A 01 A

.. 252



3- CHARACTERISTICS OF RADIATORS

ey

) 3,3}?*'-33&;&

e

Wa5 fm2

L Qe W55 / ele. Ge Ve
Surface Weight Velume
per Elem. per Elem. per Elern.
(mm ) (m?*) (W) (W) (kg) (dm?)
800 0,953 432 412 9,70 280
900 | 1073 430 462 10.83 3,08
1000 1192 | 428 | 510 1,84 3.36
1100 1,311 427 560 13,05 3.63
1200 1,430 421 602 14,16 3,92
1300 1,550 418 548 15,28 419
1400 1,669 416 694 15,62 4,48
1500 1,778 412 739 17,42 473
1600 | 1,907 408 778 18,62 5,02
1700 2,027 404 819 18.97 5,30
1800 2,146 400 858 20,87 5,57
1900 2,265 398 901 21,98 585
2000 2,384 395 942 23,08 6,11
2100 2,503 392 981 24,20 6,31
7200 2,622 389 1020 25,32 6,67
2300 2742 386 1058 26,44 6.95
2400 2,867 379 1084 26,770 723
2500 2,980 375 1116 2867 | 750
2600 3,000 372 1153 29.78 776
2700 3,218 370 1191 30,90 8,04
2800 3,334 369 1230 31,98 832
2000 | 3457 365 1262 33.13 8.59
3000 | 3576 360 1287 33.47 8,87
3100 3685 | 358 1323 35,36 8,15
3200 3,814 356 1358 36.47 942
3300 3,934 353 1289 36,82 9.68
3400 4,063 349 1415 38,71 097
3500 4,172 348 1452 39,82 1026

15
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3,.2-  Radiators for Power Transformers { W = 520)
3.2.9- Cnrrccﬁﬁ{ Fuctors:

Centre axis of

Active Part
— \Raciiator's glements
Opening [actor Number of | -~ Tactor of
between Groups Elements Factor Height Difference
ALpum] {1 | Nel 17 A2 mpiil 3
L0 0,892 2 1,141 0 0,800
580 D905 3 1,125 28 0.820
600 0,918 4 1,100"_ 50 0,830
610 0,924 5 1,080 75 0,840
820 | 0,931 6 | 1,089 100 0,50
530 0.940 7 171,085 125 0,860
840~ 0645 8 | 1047 150 | 0,870
650 0.953 g T034 175 0,880
G664 0.958 10 1,010 260 0,880
670 0,963 i1 1,000 225 0,500
680 0,067 12 | 0,975 250 0,910
690 0,972 13 | 0,857 775 0,818
N 14 | 0,941 300 0,925
VALY (,982 15 0,827 325 73,930
720 0,286 18 0,910 TTTEED 0,935
730 0,591 if 0,890 375 (,940
740 | 0,996 i8 0,873 400 0,950
70T 1000 190,851 425 |TU955
=100 1,000 20 {1,832 450 0,860
21 0.819 TT4TE 0,470
22 | 0,795 500 09757
23 0,780 525 0,980
24 0,761 55D 0,985
575 £,990
600 | 1.000
E 7.005
T TBED 1,010
675 7,020
700 1,025
725 1,030
750 | 1,038
778 1.040
800 1.050
325 1,055 |
- 850 7,060
875 1,070
800 1,075
925 1,080
950 1,085
g7s 1,080

167
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1.0 Features
When it is required to limit the pressure rise inside a tank, in order to prevent an excessive mechanical
stress of the walls, it is necessary to use a safety valve set at a precise overpressure value.
The tank of oil-immersed transformers is usually fit with this kind of protecting device; as matter of fact,
in case of short-circuit due to an insulation failure, the dieleclric arc between alive parts vaporises the
surrounding insulating fluid which generates a quick rise of the pressure Inside the tank, with the risk of
permanent deformations, or, even, of the failure of the tank walls with the consequent flow-out of hot
oil. Due to the high rapidity of this event, it is necessary to mount on the transformer an adequate
protecting device which relieves quite suddenly the excess of pressure generated inside lhe tank by the
above mentioned failure.
Qur Pressure Relief device RT6 can assure such kind of protection
2.0 Construction features

Reference drawings
Assembly, overall dimensions, available wiring diagram, and cross section: see drawing 1375

Materials and components
Flange is made in aluminium alloy pressure die casted; shutter in stainless steel; cover in mild steel;
springs (compression type) are made of special hardened spring steel; gaskets (in standard execution)
in NBR; filtings in stainless stesl or brass or mild steel

Surface protection
Flange, cover and contact's casing are painted internally and externally with one primer coat of epoxy
paint and externally with a finishing powder coating colour RAL7030. The primer coat on the internal
surfaces in contact is compatible with transformer mineral oil up to temperatures of 120°C. Total
thickness of the two coats is 120 microns; special painting cycle can be provided for lransformer
located in very polluted areas; springs and fittings made in mild steel are epoxy coated protected and
other parts made in brass are nickel plated

Construction
The pressure relief valve type RT8 is an out of tank spring loaded safety valve, consisting of a 6 holes
mounting flange with the central opening closed by a spring loaded shutter; the springs are
compressed between shutter and the protective cover (that has also the function of compressive ring),
which is assembled to the flange by columns,
No one part of the pressure relief valve protrudes inside the transformer tank.
A specially designed set of gasket assures the oil-tightness between flange and shutter when the valve
is in closed position,

Operation indication
A red armed semaphore, horizontally focked in rest position, rotates up, showing approx 50 mm over
the top of the valve cover, in case of valve operation due to an overpressure.
The operation of the pressure relief valve is also indicated by one or two electric contacts (see the
characteristics at paragraph 5),

Qil-iightness and resistance to pressure
The pressure relief valve RT6 are oil tight with oil at 100°C up to the tightness test pressure Pt {rof
table at end of paragraph 6}, which depends on the setting pressure
Mechanically, the pressure relief valve are resistant to vacuum (10 torr) and to internal pressure up to
4 bars.

Resistance to dynamical stress
The pressure relief valve RT6 can operate without undue operation in the following conditions:
Sinus vibrations with frequency <= 120 Hz and amplitude <= 250 J;
Dynamic conditions causing following accelerations:

- Max 3g in all directions, sinus vibration, amplitude <= 20 mm;

- Shock condition with max 10 g in all directions. ﬁ/
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3.0 Operation and installation

Operation
Should an overpressure inside the transformer tank rise up, higher than the operation pressure sel, the
shutter of the relief valve liits slowly from the rest position disjoining the main tightening gasket; the
excess of gas can’'t be released yel from valve due to the second tightening gasket which is still in
contact with the shutter; in this position, the gas (or the oll} is operating over a much bigger area than
the surface defined by the main gasket; the result is that in few milliseconds there is a very high
increase of the load on the shutter which wins the springs counterload and the shutter lifts suddenly;
the excess of pressure is released very quickly through the very big seclion opened by the shutter
which, after it, recloses as much suddenly as its opening.

Importance of the electric contact
Real life tests have shown, that failures of the transformer followed by sudden pressure increases,
such as for instance short circuits, induce the operation of the pressure relief valve in time spans which
are considerably shorter than that of other safety devices, such as the Buchholz Relay.

Installation
There is not any precise formula to be used to determine the nr of vaive to be installed on one
transformer. The normal praclice suggests to use one pressure relief device for each 35.000 litres of
transformer oil capacity or fraction.
The pressure relief valve should be installed, either in horizontal or vertical position, on the transformer
iank or cover, as near as possible to the fallure sources or in a central position to such sources making
sure of a good visibility of the red semaphore.

4.0 Setting
The setting of the pressure relief valve RT6 is effected by choosing a proper spring for every operating
pressure value; therefore the setting of the pressure relief valve can be changed only at the factory,
thus eliminaling possible misuses.
The performance of the pressure relief valves depends from the test fluid and the layout of the
transformer tank, The pressure values listed below are obtained b?r operating the valves with
compressed air on a test bed having a compressed air volume of 1560 dm”™.
To avoid oil leakage or undue operation of the valve, the operating pressure must be chosen so that in
normal operation the corresponding maximum operaling pressure is never reached.
In following table are indicated the tolerance of the standard pressure setting, the service pressure, the
closing pressure and the tightness pressure for the different nominal pressure settings.

Pn Pmin Pmax Pc Pt
[bar] kPa] - % [bai] + % [bai] [bar] bar]
0,35 35 20 0,28 20 0,42 0,12 0,26
0,42 42 17 0,35 17 0,49 0,14 0,31
0,49 49 14 0,42 14 0,56 0,18 0,36
0,56 56 12 0,49 12 0,63 0,22 0,42
0,7 70 10 0,63 10 0,77 0,28 0,52
0,84 84 8 0,77 8 0,91 0,35 0,63

Pn (nominal pressure) is the setting pressure of the pressure relief valve, on which the tolerance must
be applied in order to determinate the minimum and maximum operating pressure.

Pmin, Pmax {minimum and maximum operating pressure} are the timits of the pressure range inside
which the pressure relief valve must operate.

Pc (closing pressure) is the minimum pressure at which the valve closes after operation

Pt (tightness test pressure) is the pressure at which the valve if tested during the leakage tests.
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5.0 Electric contacts
The contacts used are microswitch type and are mechanically operated by the shutter; after operation
the contacts remain in trip position and it is necessary to reset them manually by rotating the red
semaphore (located on the cover of the PRD) in the rest position; the contacts are housed inside the
terminal box made of aluminium with a cable gland or condult entry M25
Characteristic of N/O and N/C contacts {used in wiring diagram C1 and G2)

Type Limit switch
Lever Stainless steel
Contact material Silver
Mechanical life of contact 2x10’ cycles
Temperalure range -40°C - +125°C
Standard interruption power AC 125/250V-5A - DC 125V-2A
Insulation to earth at 20°C 2.500V
Insulation of open contact at 20°C 1,800V
Protection degree of terminal box IP 67
Characteristic of changeover contacts (used in wiring CX)
Type Microswitch
Lever Stainless steel
Contacl material Nickel coated silver
Mechanical life of contact 1x107 cyles
Temperature range -40°C - +125°C
Standard interruption power AC 125/250V-15A - DC 125V-1A
Insulation to earth at 20°C 2.500V
Insulation of open contact at 20°C 1.500V
Protection degree of terminal box IP 65

6.0 Compatibility of installation
The installation compatibility of the pressure relief valve RT6 depends mainly on the material used for
the gaskets; our standard material is high quality NBR (which is compatible with the most common
ambient conditions) therefore admitted operating conditions are:
Environmental conditions.
Ambient temperalure: -20°C to +50°C
Relative humidity: 95% at 20°C - 80% at 40°C - 50% at 50°C
Insulating liquid {transformer mineral or silicon oil).
Temperature: -20°C to + 110°C
For other environmental and/or operating conditions to be examined individually.
7.0 Ordering Instructions

When ordering must be defined following data:

- Model of pressure relief device : RT8

- Wiring diagram (ref to drawing 1375) : CX; C1, C2

- Nominal cperating pressure in kPa (or bar or psi)

- S8pecial requirements

Example

Nr 1 Pressure relief device type RT6 C1 0.5 bar

Means that is required nr 1 PRD type RT6 having 2 contacts 1 N/O and 1 N/C (wiring diagram C1), set at

nominal prassure 0.5 bar, standard execution
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eneral Features
haracteristics

minimise the propagation of any damage, which might occur within oil-filled
transformers.

The relay is therefore particularly effective in case of:

- short-circuited core laminations

- broken-down core bolt insulation

- overheating of some part of the windings

- bad contacts

- short circuils between phases, turns

- parth faults

- puncture of bushing insulators inside tank

Furthermore the relay can prevent the development of conditions leading to a
fault in the transformer, such as the falling of the oil level due to leaks, or the
penetration of air as a result of defects in the oil circulating system.

The adoption of other forms of protection does not therefore exclude the use of
the gas-actuated Buchholz retay, as this device is the only means of detecting
incipient faults, which if unnoticed, can cause heavy failures.

1.2 Operating principle

The operation of the Buchholz relay is based upon the fact that every kind of
fault in an ofl-filled transformer causes decomposition of the insulating material,
be it liquid or solid, due to overheating in the fault zone or to the action of an
intense electric field, and generation of bubble of gas.

These reach the relay (normally filled with of) through the pipe connecting the
transformer to the conservator where the buchholz relay is mounted

2. Special features
2.1 Design of active part

The active part of relay is designed in order to permit the free passage of the
oit flow through the body, not any obstacle (except the flap that detects the oil
flow rate) such as the floats or any other apparatus is present between the
entry and the exit of the oil inside the relay.

The lower and the upper floats are isolated from flux of oil thus unattended
operation due to turbulencs of oll are avoided.

On demand, a speclal device permit, in case of oil surge, to hold the trip
contact in his operated position making possible the relay be resettable only
manually.

2.2 Design of contacls

The relays are provided with magnetic switches instead of the tradfitional
mercury switches in which the high mobility of the mercury makes it necessary
to fit expensive adjusiments to avoid unattended closing of the contacts and
the consequent mal-functioning of the relay, whenever this is subject to severe
vibrations.

Moreover, each contact is operated by 2 magnets displaced in a such way that
make a constant magnetic field around the contact itself, in this way contact is
is not influenced by external magnetic fields that are present on a transformer
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?’3’ Operating features
T — 3.1 Slight faults
When a slight or incipient fault occurs in the iransformers, the small bubbles of
gas, which pass upwards towards the conservator, are trapped in the relay
housing, thus causing a decrease of the oil level inside the relay.
As a result, the upper float closes its magnetic switch, thus completing the
alarm circuit and operating an external alarm device.
3.2 Serious faults
3.2.1 (as generation
When a serious fault occurs in the transformer, the gas generation is
violent and causes the oil to rush through the connecting pipe to the
conservator.
In the relay, this oil surge impinges on the flap fitted on the lower part
(located in front of the hole for the oif passage) and causes the closing
of its magnetic switch, completing the tripping circuit to the circuit-
breaker and disconnecting the transformer.
The value of the oil speed required to operate the tripping device can
be varied by changing a counterweight fitted on the device itself or
changing its size.
3.2.2 Oilleak
An oil leak in the transformer causes the fall down of the oil level inside
the relay, thus operating first the alarm (upper) float and then the
tripping (lower) float, which will close their own circuits
3.2.3 Airinlet
The ingress of air into the transformer, arising from defects in the oil
circulating system or from other causes, operates the alarm fioat first
and after the trip contact.

4. Construction feature, Finish and Accessories

4.1 Construction features
The body and the cap of the buchholz relay are made of aluminium alloy
casting, oil tight weatherproof; the compact design, that means low weight,
small sizes, efficiency, is the result of a very long experience in manufacturing
relays. Two flanges on the body permit an easy connection of the relay to the
tubes; two large inspeciion windows made in trogamid (on request made in
tempered glass), with graduated scale, are fitted on both sides of the relay
housing (on request windows can be provided with sun shield protection).
A flat surface on the cap of the relay make it possible, using a spirit level, to
mount the relay with the proper inclination

4.2 Accessories
On the cap of the relay are provided petcock for the release of the gas, a push-
button for testing the electrical circuits , a small valve for pneumatic test
(standard on Buchholz size 2" & 3" on request on Buchholz size 1) and a
cable box (which is cast integrally to the cap) with 2 cable gland entry size
M25x1.5.
On the bottom of the relay is provided a plug for draining of oil.

4.3 Finish
In standard execution, all cast parts are protected by one coat of epoxy pjimer
and one coat of polyurethane paint (total thickness 80 pm), final colouy RAL
7030 and screws and washer are in stainless steel; the protection Heglee of
the device is IP 55. Therefore the device Is suitable for outdoor instaliation in
tropical climate and with industrial poliution.
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5. Contacts
5.1 General
T e The magnetic switches consist of two thin reed contact blades hermetically
\\.__‘ T TP sealed inside a glass capsule in an atmosphere of dry inert gas.
/ The reeds are made of a ferromagnetic material and are cantilevered into the
end of the capsule.

The tips of the reeds overlap and are separated by an air gap. The tips,
forming the contact surfaces, are coated with a contact material.
The swilches are operated by a permanent magnet.
The operating principle of the magnetic switches is very simple: when a
magnet approaches the switch, the reeds close the circuit; when the magnets
moves away from the swiich, the contact gets open.

5.2 Rated current
The rated current for normally open contacts is 2 A r.m.s. and 1 A for
changeover contacts;
The short time current is 10A r.m.s. for 30 ms

5.3 Breaking and making capacity

Normally Open Contacts
Voltage Max Breaking
Current capacity
24V d.c. to 240V d.c. 2A 260W | L/R<40ms
230V a.c. 2A  [400VA| cosg>0,5

Change over Contacts

Voltage Max Breaking
Current capacity
24V d.c. to 240V d.c, 1A 130W [ L/R<40ms
230V a.c. 1A | 250VA| cosg>0,5

6. Wiring diagrams
6.1 Standard wiring diagrams
Standard wiring diagram available are:
Type “A" — 2 N/O contacts (1 for alarm; 1 for trip signalling)
Type “L" — 2 change-over contacts (1 for alarm; 1 for trip signalling)
Type “G" — 3 N/O contacts (1 for alarm; 2 for trip signalling)
6.2 Special wiring diagrams
Special wiring dlagram are available on demand on relays NB 60 & 80 mm are
Type S2 - 1 changeover contacts for alarm and 1 changeover contact plus 1
N/O contact for trip
Type $3 - 1 changeover contacts plus 1 N/O contact for alarm and 1
changeover contact for trip
Type S4 - 4 contacts N/O; 2 for alarm and 2 for trip
Type R- 2 changeover contacts with a device which hold the trip contact in
its position In case of oil surge operation; manual reset ofthe
contact by pushing the test button on top of relay (same s T
system).
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. Service conditions

7.1 Environmental conditions
Relays comply with following environmental conditions as classified in
EN60721-3-4

K Climatic conditions 4K2
z Special climatic conditions 472+4724+4727
B Biological conditions 4B1
C Chemically active substances 4C2
S Mechanically active substances 483

7.2 Special mechanical conditions
Qur buchhoiz relay can withstand to mechanical stresses without unattended
operation to the following stresses acc to EN 60721-3-4
- stationary sinusoidal vibration class 4M4
- non stationary vibration : a vertical shock of 100m/s2, with type 1 spectrum
7.3 Proteciion degree
Protection degree of the terminal box is IP65 acc to EN60529
7.4 Corrosion
The relay is designed to withstand to corrosion test acc to ASTM B 117 in salty
fog chamber for 200h
7.5 Pressure and vacuum resistance
The relay is designed to work continuously with an internal pressure of 50kPa
but is capable to withstand an overpressure of 250 kPa for 2 min and to
vacuum pressure of 2.5 kPa for 24h
7.6 Insulatlng liquid
The relay is deSIgned for operate with transformer cil with viscosily range from
1 mm#s to 1100 mm%s
7.7 Working temperature
The relay is suitable for operation in transformer oil over temperature range
from minimum minus 25°C to plus 115 °C
The relay is suitable for operation in ambient alr temperature range from
minimum minus 45°C to plus 70 °C
Special execution are available on demand
7.8 Mounting position
The relay is designed to operate properly on a pipe having an inclination from
horizontal between 2 and 5 degrees

Operational performance

8.1 Operating characteristics
Typical values of the oil speed required to operate the tripping element under
surge conditions and the volume of accumulated gas required to operate the
alarm float and trip contact , are:

Oil pipe connectlon Alarm for gas Trip tor steady oHf Trip for gas
internal diameter accumulation tlow accumulation
25 mm 150+50 cm? 100£15 cmis
50 mm
100415 cm/s after alarm contact
(stand ard) is operated and
. before the oil
80 mm 200100 om 150425 cm/s aches lowest
{upon request) t of pipe
200£36 cm/s
{upon request)
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9. Installation

9.1 Mounting
The gas actuated relay is mounted on the connecting pipe between the
transformer and the conservator.
The pipe has to allow the easy flow to the relay of the gas arising from faults
inside the transformer, starting from the highest point on the transformer cover
and must not protrude inside Into the transformer.
The pipe should not contain any right-angle elbows. Its diameter should
correspond to the diameter of the hole for the passage of oil of the relay.
The pipe must be arranged to slope upwards lowards the conservator at an
angte of about 2 to 4 degrees to the horizontat (max § degrees).
The part of the pipe preceding the relay should be straight for a length equal to
at least five pipe diameters; the part of the pipe leading to the conservator
immediately adjacent to the relay should be straight for a length equal to at
least three pipe diameters.
A fiat surface on the cap of the relay make it possible, using a spirit level, to
mount the relay with the proper inclination
The petcock at the top of the relay must be at a level below the bottom of the
conservator.
When mounting, the arrow engraved on the body of the relay must point in the
same direction as the oil flow o the conservator.
If the transformer is provided with an explosion vent or similar attachment, this
must be sealed in such a way that any gas liberated by the transformer does
not accumulate in the vent, otherwise the operation of the alarm float will be
delayed.

9.2 Setting to work
Once the relay has been mounted, unscrew the knurled cap which covers the
push-button for checking the circuits and remove from inslde it the small
spacer which immobilises the alarm and tripping floats in their lower position,
thereby preventing their movement during despatch.
Open up the gas release cock, located on the relay cover, 1o allow the relay to
fill up with ofl.
The filling up and the position of the floats can be seen through the inspection
windows.
When the relay Is filled with oil, close the gas release cock.
The electrical circuits must be connected as shown in the diagram
accompanying the relay.

9.3 Maintenance
The buchholz relay does not need periodic maintenance; however it is
advisable to check regularly the electric contact and the freely movement of
float.
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10. Check after actuation of relay
10.1  Alarm signal

When the alarm signal is given, the colour of the gas should be observed

through the inspection-windows.

The gas may be released or samples can be taken for analysis. (If the relay is

supplied with our "Buchholz gas sampling apparatus RG3, this operation can

be carried out at eye-level).

It should be noted that:

-whitish gas  : itis caused by electric arcing in contact with paper, cotton
and silk

- yellowish gas : it is caused by wood and cardboard

-greyishgas  :itis caused by from a breakdown of the magnetic circuit

- black gas it is caused by from free arcing in the oil

Note that there may be air in the transformer during commissioning or after an

operation of oil refilling

In similar cases the alarm is only temporary and should end in a short period of

time.

10.2  Trip signal

if the relay disconnects the transformer, similar checks on the gas should be
made to determine the colour and the quantity of gas collected.

It is always good practice to make a gas analysis.

In any case, the transformer should not be immediately re-energized, as this
would increase the seriousness of the fault.

Note that tripping contact can be actuated also by oil leak; in that case refill oil
into conservator after discovered the cause of the oil fali before re-energizing
the transformer.

11, Test of gas on site
It can be executed only if a gas analyser is available

]
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“12. Order instructions

-
S /

.-/

When ordering a relay it is necessary to indicate (see table)
- Type

- Size

- Wiring diagram

- Oil flow rate

- QOperating conditions

- Special requirements

~J
=

E(B{0{8]|0

LEGENDA

S1ZE
COPERATING
CONDITIONS
CTRL CHAR

TYPE
OIL FLOW RATE [N

WIRING DIAGRAM | &)

STANDARD

SPECIAL

LOW TEMPERATURE
TROPICAL CONDITIONS
CORROSIVE AMBIENT
NOBMAL AMBIENT
100 em/sec

150 cm/sec

4 200 cm/sec

2 N/O CONTACTS

2 SPDT CONTACTS

3 NfO CONTACTS
SPECIAL W.D. S2
SPECIAL W.D. 83
SPECIALW.D. 54

2 SPDT contacts with
manual resetting

> Z

oM~ o,

[7- 3 L]

o o I R SO B s -

024

025

050 SEE DRAWINGS

079

080

EB RELAY DIN STYLE

EE RELAY BRITISH STYLE

ET RELAY WITH FLANGE PN6
EU RELAY ITALIAN STYLE

Nome file

Example :
To order nr 3 buchholz relay type EB080 wiring diagram G; standard flow rate
(100cm/sec); tropical conditions please indicate the following :

Nr 1 Buchholz relay type EB080G27N

RELE EN50216 REV 04 DTD 23/04/2007 Pagina 8 di 22
UNCONTROLLED COPY






| = 24058 5, GIULIANO MIL, {ITALY) » VIA SOLOMBARA, 1 . FRAZ, PEDRIANOG g
TELEFONO +3¢ 0298.29,44,11 - TELEFAX +30 62 99.20.44.22 -

CEDASPE s..-

13. Part denomination of relay

Pos. | Part denomination Material
1 {Inspection window Trogamid
2 | Gas release cock Brass
3 | Push button for checking electric circuits Brass
4 |Terminal box Aluminium alloy
5 |Cable gland entry M25x1.5
6 | Oil flow direction (from tank to conservator)
7 | Cil drain plug Brass
8 |Pneumatic test device Brass
9 | Trip terminals Brass
10 | Alarm terminals Brass
i2 |Plug M25x1.5 brass
13 | Window sunshield cover Aluminium
15 |Earth screw Brass
16 | Cock for air injection test Brass
Neme file : RELE EN50216 REV 04 DTD 23/04/2007 Hagina 9 di 22
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Z = Nr of holes

Tipo Peso (kg)
EBOSO 50 [230[165]125|160| 18 [195] 45° [102{ 4 | =~ 4.60
EBO79S 80 (285(200{160(190| 18 [195] 45° |[138] 4 | =¥ 5.50
EBO8O 80 |285(200{160(190| 18 |195/22,5°|138| 8 | o~ 5.50
£ET050 50 [185/140{110[160/ 13 |183] 45° | / | 4 | = 4,50

dim in mm.

The figure shows the relay FB0BC Scale 1.4

La CEDASPE S.pA si riserva ¢ termini di Iegse ia proprietd del presente disegno con divieto di ripredurle ¢ co;l;unicario a terzi senza suo auterizzezione.
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Tipo Peso (kg)
rype | |NBLA B[O ] ¢ | ikt (i)
EEQS0 50 (27011601140{1101 o 4.60
EEQ80 80 |300[190(160[130| o~ 5.50
{
dim in mm. The figure shows the relay EE080 Scale 1:4

CEDASPE

Gas actuated relay type FE EN502“7~6"§08

Lo CEDASPE S.p.A si riserve a termini di legge lo proprietd del presente disegno con divieto di riprodurio o cofunicarle o terzi senza suo auterizzazione.
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CONSERVATOR

Throttle Valve

TRANSFORMER o Max 5°

Cable enitry arrangement

- CABLE ENTRY M25x1.5
OlL FLOW DIRECTION ENTRY ADAPTOR

(from tonk to conservator) ——— M25x1.5 TO M20x1.5

(supplied with the relay
PLUG M25x1.5

CABLE GLAND PG16
(on demoand)

ENTRY ADAPTOR

i ﬂE—:~ [[E M25x1,5 T0 PG16

—
©
©
[cEDAG P

(on demand)

U7 [T

1

S

P

1 CABLE GLAND M26x1.5
= (on demand)

TANK CONSERVATOR
SIDE SIDE

IMPORTANT NOTICE:
THIS SOLUTION OF CABLE ENTRY IS AVALIBLE ONLY FOR RELAY HAVING $IZE\060; 079; 080.
RELAY HAVING SIZE 024 & 025 ONLY PG16 CABLE ENTRY IS AVALAIBLE

I I Buchholz relay EN50216—2 .. 209

CEDASPE
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14. Accessotries
14,1 Gas sampling device RG3.2

1411

14.1.2

General features

The body is made of aluminium alloy casting; in order to check gas and
oil two large Inspection windows made in trogamid (on request made in
tempered glass and with sunshield), are filted on either side of the
casting.

Two petcock complete with hermeto joints are present for connection to
relay and one pneumatic valve for test and another petcock draining oil
complete the apparatus

Installation

The Buchholz gas sampling device "RG3" must be fitted on the
transformer tank, from the ground level, within handy height.

A copper tube (size 8 mm OD/ 6 mm D) must be used to connect the
“RG3.2" device, from the cock "12", to the top of the Buchholz relay,
cock "R"; for connecting the lube to the cocks, special unions "14" shall
be used. If using RG3.3 a second copper tube has to be used for
connecting cock “T" to cock “15".

When the RG3 apparatus has been mounted cocks “R” and “T” have to
remain open position

For filling the device with oil, open the cocks "R"; "T"; “15" and "12",
open the cock "2" and wait until il has entirely filled the «RG3» device,
then close cock "2" and “15; oil level inside «RG3» may be controlled
through the inspection windows located on the two sides.

In the normal operating conditions, the gas sampling device, the
Buchholz relay and the connecting tube between them should be oll
filled.

Nome file : RELE EN50218 REV 04 DTD 23/04/2007 Pagina 16 di 22
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14.1.3 Operating Instruction
14.1.3.1 Gas sampling from the Buchholz relay
Open oil drain cock "11" and watch through the «RG3» windows until
gas is seen to have flown into the «RG3» device; then close "11",
Now, the gas, formerly accumulated inside the Buchholz relay due to
some electrical failure inside the transformer, may be sampled for
examination or released, by opening the cock "2",
The gas should be totally released (i.e. until the «RG3» is completely
filled again with oil) to reset the Buchholz relay in normal operating
conditions; in the case it is necessary to maintain the gas inside the
«RG3», the shut-off cock "12" and "2" must be closed; cock "2" may be
reopened for sampling the gas for examination, or for gas release.
14.1.3.2 Checking of alarm circuits
Cock "12" in open position.
Inject air inside «RG3.2» through the bottom valve "8" (after removing
the knurled protecting cap), using a bottle of compressed air or a
normal bicycle tyre pump, untit the alarm signal (or signals) have been
set in operation.
To reset the Buchholz relay in normal operating conditions, follow
above instructions for gas sampling and release.
14.1,3.3 Checking trip circuits
Cock "i2" in open position. Inject air inside «RG3.2» through the
bottom valve "8" (after removing the knurled protecting cap), using a
bottle of compressed air or a normal bicycle tyre pump, until the trip
signal (or signals) have been set in operation.
To reset the Buchholz relay in normal operating conditions, follow
above instructions for gas sampling and release.
If test is executed on Buchholz relay EE type (NB 50 or 80 mm) an
RG3.3 is used and trip contact has to be checked as follows:
Cock "12" in closed position; cock “15” in open position. Inject air inside
«RG3.3» through the bottom valve "8" (after removing the knurled
protecting cap), using a botlle of compressed air or a normal bicycle
tyre pump, until the trip signal (or signals) have been set in operation.
To reset the Buchholz relay in normal operating conditions, follow
above instructions for gas sampling and release.

Name file : RELE EN50216 REV 04 DTD 23/04/2007 Pagina 17 di 22
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This kind of valves, metal to metal sealing, are used on power transformers
with the scope to allow the disconnection of the Buchholz relay from the
conservator or from the cover; they are preferred to the conventional gate
valves for thelr compact overall dimensions in the direction of the oil flow.
The throttle design and an accurate machining of all the components
minimise the oil leakage from the throttte in close position, during the
operations of disconnsction of the relay with the transformer ol filled, it is
necessary to put small containers on the ground to collect the small
quantity of oil which fiow cut from the throttle; once the disconnection is
terminated, blind flanges must be put on the throttle valves.

All these valves have bodies made in steel ASTM A105 zincplated, painted
and carefully tooled; the design and the execution of the throttle ensures a
good oil proof; cnce the throttle is closed, the oil losses are very small (< §
ce/60” every 26mm of the nominal diameter of the throttle); the drive shaft
can be locked by means of a small padlock in both the close/open
positions, which are also indicated by a label; the sealing gaskets ony the
drive shaft can be easily changed, if necessary, as shown on the gkefch in
the drawings.

All those valves are supplied with flange NBR sealing gaskets,

Nome file : RELE EN50216 REV 04 DTD 23/04/2007 Pagina 18 ¢i 22
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14,3 Gas analyser for buchholz relays

If a gas analyser kit is available it is possible to have an idea of the cause
that generated the gas by checking the precipitate inside the test tube of
the gas analyser.

It gas is due only to oil decomposition, in the test tube 1 a white precipitate
is formed which, exposed to the light, slowly turns brown.

Should, however, in the test tube "2" a black precipitate be formed, this
means that the gases contain decomposition products of solid insulation,
such as cotton, paper, wood and the like.

In such a case, a coll deficiency has taken place.

In the case the Buchholz relay operation is caused by air (first installation
into work, total oil refilling, defect in the cooling system) there isn't any
formation of precipitate inside the tubes.

After the sample of the gases has been drawn, the cock should be closed
again, and the analyser housed in its container.
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70
85

Pos|Descripiion

1

Inspection windows

2

Cas rtelease cock

8

Pneumalic test device

11

01l drain cock

12

Stop cock

13

Firing plale

14

Frmeto joini

15%

Stop cock (present only on RG3.3)

1 4%

Ermeto joini (preseni only on RG3.3)

Lo CEDASPE S.p.A si riservo o terminl & legge fu proprietd del prescnte disegno con divieto di riprodurlo o cothunicarlo a terz senze suo outorizzazione.

Mounting insiructions for RG3.2

Mounting instructions for RG3.3

Gas draining device type RGS
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Mounting sketch

7~ — 1

N

150

[/
[N\

10

35

Rubber plugs

Gloss tubas

Revolving nut 1/4" BSP

Tesl probe 1

Test probe 2

—_ | | O

Support

Description

Lo CEDASPE S.pA oi riservo o termini di leqge lo proprictd dei presente disegno con givisto di fipradurlo o cothunicarto a terg senza Sup gulorizzozione.

CEDASPE

Fig. B: With RG3 apparatus

o

Cas analyser for Buchholz relays- 215
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CEDASPE

THROTTLE VALVE

£
£
&
%g
[Pos| Description | Material | g
1 1Grooved pin Stainless Steel R‘E:g,
2 |Drive Brass g‘
3 ]Label open/closed Aluminium s_g
4 |Screw M5 Stainless Steel %
5 |Gland Brass sg
6 [O—ring Viton G2
7 |Spindle Stainless Steel g
8 |Body Fe520 Zinc—Ploted ﬁE
9 I[Throttle C40 .
10 jScrew M5 Stainless Steel
11 |O—ring NBR
Z = Nr of holes
Tipo | Vite UNI 5739 Tirante
Type gAl B| C|#d|#D|2E|8F| G | M | Z |0-Ring| ooy pi 033| Rod
DN25 PN6 7518513628 [11537 { 51 25 |MI10| 4 (6150 | M10X20 | M10x80
DN25 PN10 85| 85|36 |28 |115]| 37| 51|25 MI2| 4 |6150| M12X25 ’;,ﬁl12x90
DN50 PN6 1101110 | 3.6 | 52 [165|68.5(825] 35 |M12| 4 [6275 | M12X30 {/M12x100 |
DN50 PN10 125[110] 3.6 | 52 |165(68.5(82.5] 35 |[M16: 4 |6275 | M16X35 | MI6x110
DN80 PN6 150|130| 3.6 | 80 {200(99,5(i13.5| 35 |M16| 4 |6400 { M16X35 ;) M16x110
DN8OD PN10|[160|130! 3.6 | 80 |200(99.5[113.5] 35 |M16| 8 |6400 M16X30f M16x120
DNSOU PN10|[160]130] 3.6 | 80 [200|99.51113.5| 35 [M16] 4 |6400 | M16X30/ | M16x120
2106

TYPE DN25 / DN50 / DN8O







Malpenaa

@ }I MAOEHTA

Dot of ke Melegsuns

Qur compariy Is very
dosste

1a gate of
MELEGNAHD-BINASCO
an the Tmegenziolo Esl,
the Jast goto belore
Tko beglantag of

Tho molorway A1 —do—

to Bolagst-Rome,

gate, tusn lel),
diractlon Meleghose,
affer abd 500 mt.
turs fefl dgals; you
will ke b froet of o
Hercedes Truck
servie tentens -
vor fodory Is

f etyourtight

W e IE
\Qﬂm'npoﬂo

DAGGI

A

<2/ paropuitof

: .
W

41_5&\&19

T

b i3, gieleady ¥

- “vilne ol caipllo dl

Welegiono-Blnusto
della Tongentlole Bst,
Fultimis ustiia grimn
dellaiostroda Al
Bolog-Roma.
Alfusdio di
Melegnany, glrore

o sinlstn, direxlsno
Melegnano, dopo drea
500wl girore o
sinkstra afla rofaterio;
vl troveroio di fronte
una cencossiomacin
veleoll Indushicl
Mercodes: I fis.
salondy 8 alla

Vs, dashia













_/‘—\

IMLO 100-345. Ing

CEDASPE .. | T
S ”:J/””
" MAGNETIC OIL LEVEL GAUGES
“With.electric contacts (sede 2000) -
1.0 FEATURES

The gauges type IMLO, for oil immersed power fransformers, give an anafogic indication of the oil level inside the
conservator on which are usually mounted; when required, they give an electric alarm signal if the oil reaches the
minimum and/or the maximun admitted level.

The body of the gauge, one pisce only, is mads of a solid casting of aluminium aifoy; inside there is an indicating disc; in
the front there is a dial made in fransparent plexiglas with the marking of the maximum and minimum leve! and of the
intermediale levels that the oil reaches af the temperafure of -20°C, +20°C and +85°C (dial with different marking can be
supplied upon requesf)

The indicaling disc is half white and half red coloured: at the minimum favel you can see only the red part, at the
maximum only the white part; at the intermediate lavels, the rad part of the disc which is visible is directly proportional to
the oil level inside the conservator.

The hody has two hollow spaces containing the monitoring and the indication mechanism; a wall betwean the two holfow
spaces guarantees a full separation between the oll inside the conservator and the ambient air,

The magnetic oif level gauges consist of twe mechanisms ("Monitoring” the first, "Indication” the second} connecled
hetween them by means of @ magnetic jointk.

1.1 Monitoring system

One floal fitted at one end of the arm follows the movement of the surface of the ofl; the other end of the arm fransmits
the movement of the float to & magnet.

The float may move onto & plan paralflel to the dial (siyle R, page 5.27), or orthogonal (slyle Y, page 6.28): in the first way
the float arm is rigidly connected lo the magnef; in the second, two bevel gears are in between the float-arm and the
magnef.

1.2 indicalion system

it consists of one magnet and one indicaling disc, one or more cams and as many contacts (depending on the wiring
diagram) rigidly connscted.

The magnet of the moniloring system leads the magnet of the indication system during its movement, bacause of the
magnelic fltix.

The indication system contains inside the min and/or max level switches and wiring.

2,0 MANUFACTURING PROGRAM
2.1 Type IMLO 100-140-220-345 page 5.27-28
it is a complate family of oil level gauges, with four different body sizes, which make them suitable to be used either on
small either on large power fransformers; the choice of the size Is function of the size of the conservalor.
They are normally fitted with changeover microswitches for minimum or for minimum and maximum fevel, so they can be
used also on transformers subject fo strong vibralions or in case of aseismic requirements.

.2 Type IMLO-Y-220-ATMOSEAL page 5.29.A-8
This oil fevel gauge Is suilable for use on conservators with hermefically sealed rubber bag and it is normally fitted with
one contact fo operate at min oif level, but this doesn't exclude the possibility to use any other wiring diagrams.
The page 5.29.A shows the two most common ways of mounting on the conservator end, vertical or with a slight
inclinalion {fig B), or inclined at 458° under the conservator (fig A).a copy of this page filled with all the dafa can be used
as an order form sheet.
The possibility to choose among three executions {see page 5.29.B) that are different owing fo the bevel gear ralio
(IMLO-Y-222 ratio 1:2; IMLO-Y-223 ratio 1:3; IMLO-Y-224 ralio 1.4} offer a wida flexibility of use; the mounting of the
hevel gear inside the body and an adjusiable-fength strong arm with two big rofling floats offer an high reliability.
The dial of these gauges is customised with spacial marking for each job.

3.0 ELECTRIC SWITCHES CHARACTERISTICS
3.1 Raled current of the microswitches
a.c.: 3 A (50 Hz) cosfi>0,4 at250V
de: 1 Aat30V/027Aef 110V/0,13Aal 220V  (LIR=5ms)
Breakdown voitage between contacts: 750 V
Operaling life: 30.000.000 cycles at 1 Hz
3.2 Precision of the indication: +1°/-5° disc rotation.

4.0 CONTACT DESIGN & SYMBOLS
4.1 Only changeover contacts are available.
(the switch changes-over the circuit at the set point)

CEDASPE Spa - Vla Colombara 1 {Fraz. Pedriano) — I-20098 SAN GIULIANC MIL. {ITALY)
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4.2 Symbols of contacts
F: min changeover confacts
G: max changsovar contact
4.3 Wiring diagrams
-Styles available for all sizes
FM : 1 eleclric contact at Min level
FGM : 1 electric contact af Min level and 1 electric contact at Max leve!
-Styles avallable for the sizes 140,220 345
FFM — 8 : 2 eleclric contact af Min level operating simultanectsly
FEM — A 2 alectric contacts operaling sequentially at Min level (alarm and trip wiring diagram)

-Stylas available for the sizes 220 & 345
FEGGM : 2 electric contact af Min level and 2 electric contacts operating at Max lavel

See page 5.29D for the sketches of the wiring diagram and the identification of the terminals

5.0 CABLE BOX
Qur gauges are filted with a weatherproof cable box, with a PG16 cable gland and a ground screw.

6.0 OPERATING TEMPERATURE
Cur ofif level gauges are manufaciured in order to withstand oil lemperalure between -25°C and +100°C and ambient
femperature befwesn -25°C and +85°C.

7.0 SWITCHES SET-POINT

The set point of the switches is calibrated 2° fo 5° in advance fo the min or max level.
Overlap at min or max level: §° (angular}

Switching differenlial: 5°

8.0 GROUND INSULATION TEST

Each gauge is fested af 2000 V a.c. (50 Hz) for 60", between the gauge housing and the eleciric circuits, and belween
the two indipendent circulls.

9.0 PROTECTION DEGREE: IP 55

10.0 EXTERNAL SURFACES FINISH: epoxy paint RAL 7030, Stainfess steel screws.

11.0 SPECIAL REQUIREMENTS

- Special dial marking

- Cable gland adaptor PG16 fo 3/4" or M20x1;5 or "W

- Special exectitions for desert or for highly polluted afmosphere

12.0 MOUNTING INSTRUCTIONS

Normally the " Y " execution is suggested when it Is necessary to mount an oil fevel gauge on the cylindrical surface of
the conservator; the " R * execution, the most commonly used, is suitable for mounting on the front or back ends of the
conservator, Welding studs or blind tapped holes are both acceptable ways fo fix the gauge on the wall, using
respectively nuts or screws{see page 5.29.0 for mounting skelch); a flat cork impregnaled gasket, supplied together with
the gauge, must be put befweaen gauge and wall before fightening; on demand sizes 140 and 220 may be supplied with
an O/ring tightening Range gaske.

At page 5.27 & 5.28 you find the formula for the calculation of the arm float length "R* and of the distance “S” between
cenlre of the dial and of the conservafor.

13.0 ORDER INSTRUCTIONS

The following details must be given when issuing an order, or asking a quotation:
- Type

- Floal movement design

- Size

- Wiring diagram

EXAMPLE

MLO R 220 FGM

IMLO Y 140 F M

b | | Wiring diagram }f
P | Gauge size _
| Float movement style

| Tyoe

CEDASPE Spa - Via Colombara 1 (Fraz Pedrlano) —1-20098 SAN GIULIANO MIL. {ITALY)

Tel. +39.02.98204411 Fax +39.02,98204422 E-mail: cedaspe@cedaspe.com
Mar 2004 Cat 0403 — UNCONTROLLED COPY Pagina 2 di 2

240






~~

# (210x257)

1MT [{0,0) {196288)]

FILE = PAGS07.0WG

REV 01 DD 05/01/1999 '

Lo CEDASPE S.pA. 8 siserva a termini df legge lo proprietd del presente disegno con divielo di rpreduro o co%unimrlo o terst senzo swo outorizzozione,

<
89
73.5 F
N
—7 [
=
g )
[=]
I
th:B
Scatola morsetil
Terminal box — 45
Pressacavo PG16
Cable gland PG16
Z: N* Fort D2 su flangla
Z: N° Holes D2 on flange
Dc: Diametro conservatore
Dc: Conservator diameter
R: Braccio galleggiante Dc
R: Arm lenght - 1’15<"§" _45>
K: Foro per montagglo su conservatore _
K: Mounting hole on the conservator = /0 * 1 mm
S: Scostamento da centro conservatore = 0 577(& _45>
S: Distance between conservator/gauge centers =’ c
Tipo/Type Dn| D |D1|D2| 0| Z | F Demy
IMLO R 100 |165(100{85| 7 |45 | 4 | 22 | 400
IMLO R 140 (100[140(125| 7 | 30| 6 | 22 | 400
IMLO R 220 /150{220|190]| 12 |225| 8 | 26 (1000
IMLO R 345 |[265|345|305| 14 (22.5| 8 | 26 |3000
dim in mm.

Indicatori magnetici di livello olio radiall (forma R)
Radial magnetic oil level gauges (form R)
. )7 -

2l
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T
n
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I
§ /
4 "
s/
Scatola morsettl 45
Terminal box
Pressacave PG16
Cable gland PG1
Z: N' Fori D2 su flangia
Z: N° Holes D2 on flange
Dc: Diametro conservatore
De: Conservator diameter
R: Braccle gailleggiante  _ D
R: Arm lenght = 1'15('6’_C "45)
K: Foro per montaggio su conservators _ 70 * 1
K: Mounting hole on the conservator mm
Tipo/Type Dn| D |D1|D2| x| Z | F |Dom
IMLO Y 100/ 65(100{85| 7 |45 | 4 |22 {400
IMLO Y 140 |{100|140(125| 7 |30 | 6 |22 | 400
IMLO Y 220 |{150|220(190| 12 |225| 8 |26 |1000
IMLO Y 345 ||265|345[305| 14 |225| 8 [ 26 |3000
dim in mm.
Indicatori magnetici di livello olio assiali ;formc: Y)
Azial magnetic oil level gauges (form Y)
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IMLO R/Y 345 | STANDARD [SU RKHIESTA / UPON REQUEST

MLO R/Y 220 | STANDARD |SU RECHEESTR / UPON REQUEST | SU RKHISTA / UPON REQUEST | SU RCHESTA / UPON REQUEST
IMLO R/Y 140 | STANDARD |S RCHIESTA / UPON REQUEST |SU RCHIESTA / UPON REQUEST

IMLO R/Y 100 | STANDARD

Tipo / Type Fig. A Fig. B Fig. C Fig. D

Altri quadranti disponibili su richiesta / Other dials avalaible upon request

Fig.

|

¢
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|

Fig. D
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dim In mm.
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Ther 'ggﬂélic oil level indicators type IFG has been specially studied for use on power transformer to

n analogical Indication of the oil level inside the conservator by a graduated dial with arrow plus

" one or more electric signal {max 4 signals) when the oil inside the conservator reaches the max or min

level.

2.0 Construction features
o Materials and components

The body of the gauge is made in one piece of solid compact aluminium alloy casting ciltightned proof.
The dial face is inclined of 20° from the connecting flange towards the ground, offering a better view at
human height of the oil level indication system.
The indicating system is located Inside the body and is composed by a yellow arrow, a graduated scale
with ten division, one or more contacts activated by cams and a permanent magnet.
The monitoring system Is partially located inside the fixing flange and is composed by a permanent
magnet, a bevel gear rigidly connected to a float arm which follows the movement of the surface of the

oil.

The two systems are connected by a magnetic joint obtained using the magnetic flux of the permanent

magnets

The electric signal coming from contacts are carried out through a waterproof terminal box (IP55) fitted
with a PG186 cable gland and a ground screw
o Oil-tightness and resistance to pressure
The magnetic oil teve!l indicators IFG are suitable to work with ofl up to a max temperature of 115°C;
lowest ambient temperature —25°C and are mechanicaily resistant to vacuum (10 torr)
o Resistance to dynamical stress
The magnetic oil level indicators IFG can operate without undue operation in following conditions:
Sinus vibrations with frequency <120 Hz and amplitude <250 pm;
Dynamical conditions causing following accelerations:
- Max 3g in all directions, sinus vibration, amplitude < 20 mm;
- - Shock condition with max 10 g in all directions.

o Surface protection

Body, frame, terminal box and his cover are palnted internally and externally with one primer coat of
* epoxy paint and externally with a finishing coat of polyurethane paint colour RAL 7030, The primer coat
on the internal surfaces is compatible with transformer mineral oil up to temperatures of 120°C. Total
thickness of two coats is 80 microns; special painting cycle can be provided for transformers located in

very polluted areas

3.0 Manufacturing program

Magnetic ol level indicator series IFG is manufactured in 3 different execution
- Type IFG FK2 axial type suitable for use in conservator with rubber bag

- Type IFG AQ2 axial type suitable for use in traditional conservator

- Type IFG BQ2 radial type suitable for use in traditicnal conservator

All execution are equipped with 1 or more electric contacts , microswich type that are activated when
the oil (and consequently the arrow of the instrument) reaches presetted positions (see available wiring

diagram).

Two different connecting flange are available, one (standard type) O.D. 180 mm with 8 holes for
connecting to the tank, another (special execution only for types AG2 and FK2) with .. 160 mm and 6

holes .

Indicating arrow moves over a 180° angle, float arm moves over an angle of 60°/90/140° respecti_vely for
type FK2, AQ2, BQ2 (standard execution); for type FK2 is also available a special execution with float

arm rotation angle of 45°,

White indicating dial having 10 divisions with black figures and with adjustable red mark indicating filling

position.
File : IFG rev. 01 dtd 11/03/04
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4.0 Operation, installation and maintenance

o Operation

CEDASPE |sv- S cons (T

Should an increase of oil inside the conservator (due to healing) or a decrease of il (due to an oll loss)
the float am detects this variation and gives an optical signal (analogic type) through the arrow and
when the oil reaches the presetted value for alarm and/or trip a microswitch is activated and an electric

signal is provided inside the terminal box.
o. istallation

,,,,,

ring washer that have to be mounted on studs M10x30mm
ositioning of red arrow of filling position

ii-ievel indicator for the conservator of the main tank and one for OLTG conservator
level indicator can be fixed to the conservator using 8 (or 8) nuts M10 complete with

All our’IFG are equipped with an adjustable red mark to show the correct filling level of the oil inside the

coniservator,
Our IFG Is delivered with this red mark positioned at 30% volume of the conservator.

i it is necessary to change the position of the red mark please follow below instruction (refer to sketch

at the end of brochure) :
- unloose screws A,B,C
- position the red mark in the desired position
- close screw AB,C
o Adjusting float arm length

All our IFG are supplied with adjustable float arm length; this in order to have an optimal calibration of
the instrument. Adjustment is very easy: you need only to unloose screw A (please refer to drawing at

the end of brochure), adjust float arm to desired length and close screw A again.
o Maintenance

Magnetic oil level gauges IFG don't need specific maintenance; we suggest to check regularly conlacts

during the normal maintenance of the {ransformer

5.0 Electric contacts

The contacts are microswitches changeover type and are mechanically operated by a cam.,
Following main characteristic of microswitches

Lever ‘ Stainless steel
Body and pushbutton Thermosetting composition
Contact material Silver
Mechanical endurance of contact 1x10” cyles
Temperature range -40°C - +125°C
Standard interruption power AC AC 250V-5A
Standard interruption power DC see diagram at end of brochure
tnsulation to earth at 20°C 2,000V
Protection degree of terminal box iP 85

6.0 Wiring diagrams

Available wiring diagram are:
- wiring diagram type C1 : gives a signal when ol reaches low level inside conservator
- wiring diagram type C2 : gives a signal when ol reaches low and max level inside conservator

- wiring diagram type D1 : gives an alarm signal when oll reaches low level and trip signal for very low

level inside conservator
- wiring diagram type D2 : gives a double signal when oil reaches low level inside conservator

All contacts are operated 3/5 degrees before the arrow reach the minimum or the maximum level of oil

See sketch
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7.0 Compatibility of installation
The installation compatibility of the magnetic oil level indicator depend mainly on the material used for
the flange gasket; therefore the executions differ because of the material used for this gasket,
o Standard execution N ~ nitrile rubber gasket
Admitted operating conditions are:
Environmental conditions:

___Ambiént temperature -25°C to +50°C

e Relative htimidity 95% to 20°C - 80% to 40°C - 50% to 50°C
Insulating liquid: transformer mineral or silicon oil

Temperature -258°Cto+ 115°C

o Execution C - ¢ork gasket
~Admitted operating condilions are:
-~ Environmental conditions:

Ambient temperature -20°C to +50°C
Relative humidity 95% to 20°C - 80% to 40°C - 50% to 50°C
Insulating liquid: transformer mineral or silicon oil

Temperature -20°C to + 110°C

o Execution V —fluor rubber gasket (Viton V)
Admitted operating conditions are:
Environmental conditions:;

Ambient temperafure -18°C to +50°C
Relative humidity 95% to 20°C - 80% to 40°C - 50% to 50°C
insulating liquid: transformer mineral or silicon oil

Temperature -15°C to + 160°C

o Special executions
For other environmental and/or cperating conditions to be examined individually.

8.0 Ordering Instructions
When ordering must be defined following data:
- Type of magnetic cil level indicator : IFG FK2 or AQ2 or BQ2
- Fixing flange 8H (or 6H)
- Type of gasket required : N; V; C or spegcial
- Wiring diagram: C1; C2; D1; D2
- For type FK2 also float arm rotation or a mounting sketch showing min, max and filling levels of
oil, float arm length (see form at the end of brochure)
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Introduction.

These instrumenis are designed to measure the temperature of the insulating oil inside of power transformer
tanks and they can fitted with up to five change-over microswitches suitable to control cooling equipments
and protection circuits (alarm and trip) of the transformer.

This sector of our production Is the result of considerable research and experiment commitment which has
led to internationally patented new concept instruments design and construction.
The compoaggtﬁdgsigns of our instruments are protected by :

T } ITALIAN PATENT No. 208603
ITALIAN PATENT No. 89113
E.E.C. PATENT No. 0245212

U.S. PATENT No. 4,727,227

Effectiveness of these instruments must be stressed, both as regards measuring/commutation precision and
extreme simplicity of operation.

Special attention has been paid to design of each single part resulting in extreme high reliability of our
instruments and ensuring long-lasling accurate operating. We have designed the selting system, the
mounting devices and the dimensions of the cable boxes to consent the operator to easily install the indicator
and to save time in setting and making cable layout.

Besides the exact constructional and severe quality control we adopt, the high performances of our
instruments are further assured by the employ of the best products supplied by European technology's more
advanced company names. in particular :

« the INDICATING SHAFT is mounted on 2 micro ball bearings to reduce the frictions and to grant right
working under vibrations;

¢ the AWG 22 CABLES we adopt are silver plated and protected with Teflon according to MIL - W - 16878-
4 Standard,

e the TERMINAL BLOCKS (WEIDMULLER - Germany} grant very high performances and are certified in
accordance with European standards;

« the POWDER PAINT grants protection against corrosion and increases the insuiation of the device;

« the SENSING SPRING TUBE is manufactured with a speclal bronze alloy that avoid any plastic
deformation and histeresis of the spring.

Description and general specifications.

Temperature sensing system . expansion type compensated for ambient temperature changes by means
of a built-in compensating device.

To avoid oo many checks after setting into work and periodical re-calibrations we adopt particular cares in
testing the components. In particular the sensing system Is subject to 3 different tests:

1. wvacuum test: the sensing system is connected to a vacuum plant. The plant pressure is decreased to
2x10" mbar (hpa) to verify the quality of the welding and the porosity of the material;

2. pressure test: the sensing system is put under pressure up to 280 bar to verify the welding and thal the
spring is not subject to any plastic deformation.

3. overheating test: once the sensing system is completed, its bulb is located in a heating plant controlled by
a microprocessor based temperature monitoring system. The temperature is increased up to a value that
is 20% higher than the maximum range value of the sensing systems ( i.e. for an indicator whose range
is 0/180°C the overheating test temperature is 180°C ). The temperature remains at that value for 8
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hours in this way simulating 1 year life under normal working conditions ( i.e. for an indicator whose
range is 0/150°C ---> 110°C ). In this way we train the spring and verify that the precision remains the
same.
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Capillary tube protection : rilsan tUb'ihg { stainless steel armouring / steel + PVC armouring.

Bulb : bronze.

Casing : aluminium alloy powder painted (RAL 7035) suitable to withstand to any climate and to heavy
polluted atmosphere in as well tropical or arctic climates (-40 / +70°C). All components are made of corrosion
resistant or surface treated materials. The case is provided with a breather device to avoid dew on the lens.
To make cable layout quick and easy, the case is equipped with a large junction box that is completely
separate from instrument’s sensing system. Cable glands PG 16, 1/2" BSP, 3/4"BSP or M20x1,5.

Mechanical protection degree : P 65.
Lens : giass or polycarbonate.
Locking ring : Nicke! plated brass; transparent coated.

Standard measuring ranges :
.20/ +130°C; 0/+150°C; -20/+140°C; 0/+160°C; 0/+200°C.

Measuring tolerance : 1,5% of full scale value.
Commutation tolerance : 2% of full scale value.

Commutation differential : 4% of full scale value.
On customer’s request the differential can be increased.

Insulation : 2000V 50Hz between terminals and earth for a 60 seconds time.

MICR_Q_SW_ITC_HES MAKING AND BREAKING CAPACITY :

_ STANDARD MICROSWITCHES || . HIGH-PERFORMANCE.
e 7 MICROSWITCHES
~VOLTAGE | RESISTIVE LOAD | INDUCTIVE LOAD || ‘RESISTIVE LOAD T INDUCTIVE LOAD"

125 VAC 5 A 5 A 10 A 10 As
250 VAC 5 A 5 A 10 A 10 'y
30 VDC 5 A 3 A 10 A 10 | Y/
50 VDC 1 A 1 A 3 A 25 LK/
75VDC 075 A 0,25 A 1 A 05 EA]
125 VDC 05 A 01 A 056 A 01 Al
250 VDC 0,25 A 01 A 025 A 01 A







ELASTIC SUSPENSION

OIL TEMPERATURE INDICATOR MSRT 150
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Options.

Elastic suspension (Drwg. No.1231) : it's a vibration damping system able to minimize the effects of a
machine vibrations on the instrument.

Earthquake proof version : done by equipping the instrument with the elastic suspension a uitable
internal components.

PT 100 sensor ; the oil temperature indicator can be equipped with one or two a PT 100 sensors that convert
the temperalure values in resistance values and transmit them to a receiver or to a monitoring system.

Receiver {Drwg. No.1479) : we can supply a digital receiver (220VAC 50/60Hz) to display the temperature
signal received from the sensor.

Transducer 4...20mA (Drwg. No.1707) : we can supply a transducer 4...20mA that converts the resistance
values in current values. This device must be mounted on a DIN rail inside of the terminal box.
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ELASTIC SUSPENSION PT 100 RECEIVER
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STANDARD BULBS
O.T.
O.T.l. BULBS . . R
equipped with PT 100 sensor bulbs
FIG. 1 FIG. 2 FIG. 3 FIG. 1 FIG. 2
L) : FIG. 4 i Bl
=l |
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[ R @ 11 @14~ g9
Fig. 1 Fig. 23 e e

A| 34 BSP] M27x2 ] other |3/4 BSP]1" BSP[M27x2[M22x1,5[other
L[Min 80 mm. Std. 150 mm.| Min 80 mm. Std. 15¢ mm. Fig. i Fig. 2

Al 374 BSP | M27x2 | other |3/4 BSP[i* BSP[M27x2{M22x1,5lother

L|Min 160 mm. Std, 180 mm.) Min 120 mm. Std. 150 mm,
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Mounting : mount the instrument on its machine or plant.

Being the instrument provided with capillary tube it is possible to supply the same with one of the following

connections :

¢ rigid locking screw M14 (Drwg. No.1242) located on the top of the thermometer;

» elastic suspension (Drwg. 1231) that is mounted on the top of the thermometer with a screw M14 that
consents to install the instrument to the plant;

s rear flange (Drwg. No.1242/F) for wall mounting on the transformers tank.

Removing of the terminal box cover : by unscrewing the 4 stainless steel screws.

Cable layout : the numerations 1-2-3-4-5 indicate the microswitches progression (red, blue, green, yellow,
white pointer). Close to the terminals you can find the following abbreviations :

\"Tﬁ\kcic?nmmon
< NO=noumally open

» NC = normallyciosed..

that allow the operatg;teﬁe desired cable layout.

Connect the migrosWitches terminals and the earth terminal.

If the thermometer is equipped with the PT 100 probe you find also the PT 100 terminals with a clear label
that indicates how you can connect the probe to the display or to a transducer.

After having done all the connecting operations re-position the terminal box cover taking care to put the flat
gasket in the right position and screwing the 4 stainless sleel screws,

Setting : to set microswitches pls., follow exactly the Instructions :

s remove the locking ring;

« remove the glass or polycarbonate lens (take care of the O-ring};

« stop the microswitches setting dial (small black dial) with two fingers and slide the frictioned
microswitches setting pointers uniil they are located at the desired temperalure. Nofe that fo reduce
errors vou have fo slide the pointers fowards higher temperature value,

+ Replace the glass or polycarbonate lens taking care that the max. temperature indicating pointer is
located on the right side of the temperature indicating pointer and that the lens itself correctly positioned
over the sealing O-ring,;

+ Lock the lens screwing the locking ring.

Maintenance - i

No particular maintenance is required. Only periodical inspections ( typical interval 6 months ) to verify
precision, functions and elsctrical connections.

When the instrument is equipped with polycarbonate lens, cleaning must be done with care in order to avoid
scraps on the surface. Use water and soap only.
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Finished product quality control tests.

Instrument calibration : carried out through thermostatic baths controlled by a computer syslem. The
procedure varies according to instruments scale.

Example of procedure for a thermometer scale -20 / +130°C: the calibration is made using 5 different baths
set at the following temperatures :

bath 1 =-20°C
bath2= 20°C
hath 3= 50°C

bath 4 = 100°C
bath 5 =125°C

Calibration procedure :

Step 1: a check is carried out to see whether the temperature taken by the instrument under test differs from
that taken through the sample sensor by more than the 70% of the maximum allowed instrument
reading tolerance value,

This test is performed by seguentially plunging the Oil Temperature bulb into successive
temperature increasing thermostatic baths: -20°C / +#20°C / +50°C / +100°C / +125°C,

Step 2: the instrument is heated until the instrument pointer exceeds by 20% the angular full scale value.

ut{nversely.

~___ Microswitches‘actuation test : performed through a computer controlled testing unit.
The bulbsiy' mersed in a thermostatic bath. The computer changes the temperature inside of the bath and
by meang’of suitable sensors verifies the commutation tolerance, the commutation differential, the electrical
circuit/s’éf each microswitch.
At the end of the test a report is directly printed by the computer.

Check of instrument mechanical protection degree : IP 85.
This test is carried out by means a lance-sprinkled water jet on all sides of device.

Insulation test : carried out by means of a micropracessor controlled testing unit.

Note : all the collected data are immediately transferred, by means of the computer net, to the quafty ;:ontrol
and to the design departments to be supervised and evaluated.

In our files, we keep all ihe above mentioned informations and we can supply fo the customer detai ed reports
regarding the performances of each instrument delivered.

| EDITION AUGUST 2006
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Winding Temperature Indicator
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for Power Transformers type :

MSRT 150-W

Introduction

Description and general specifications
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Operating instructions and maintenance
Finished product quality controf tests
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Quality made to measure

Introduction.

The winding is the transformer component with the highest temperature and, above all, the one subject to the
fastest temperature changes as the load increases. Thus, to have total control of the temperature parametsr
inside of the transformer, the temperature of the winding must also be measured. An indirect system is used
to measure this latter since it is dangerous to place a sensor close to the winding duse to the high voltage.

The indirect measuring is done by means of a Thermal Image.

This Winding Temperature Indicator is designed {o measure the temperature of the winding by means of a
special bulb surrounded by a heating resistance through which passes a current proportional to the current
passing through the transformer winding subject to a given load and immersed in insulating oil at temperature
Ty H's possible to adjust the heating system by means of a potentiometer whose knob is located on the
winding temperature indicator's dial."jn this way the value of the winding temperature indicated by the
instrument will be equal to the ones planned by the trafo manufacturer for a given transformer load.

The winding temperature indicators ¢an be fitted with up to five change-over microswitches suitable to control
cooling equipments and proizgc/tio- circuits {alarm and trip) of the transformer.

~Th@ounprodu/cﬁon is the result of considerable ressarch and experiment commitment which has
led to internativbnally patented new concept instruments design and construction,
The component angns of our instruments are protected by :

ITALIAN PATENT No, 208603
ITALIAN PATENT No. 89113
E.E.C. PATENT No. 0245212
U.S. PATENT No. 4,727,227

Effectiveness of these instruments must be stressed, both as regards measuring/commutalion precision and
extreme simplicity of operation. Special aftention has been paid to design of each single part resulting in
extreme high reliability of our instruments and ensuring long-lasting accurate operating. We have designed
the setting system, the mounting devices and the dimensions of the cable boxes to cansent the operator to
easily install the indicator and to save time in setting and making cable layout.

Besides the exact constructional and severe quality control we adopt, the high performances of our

instruments are further assured by the employ of the best products supplied by European technology's more

advanced company names. in particular:

« the INDICATING SHAFT is mounted on 2 micro ball bearings to reduce the frictions and to grant right
working under vibrations;

¢ the AWG 22 CABLES we adopt are silver plated and protected with Teflon according to MIL - W - 16878-
4 Standard;

+ the TERMINAL BLOCKS (WEIDMULLER - Germany)} grant very high performances and are certified in
accordance with European standards;

» the POWDER PAINT grants total protection against corrasion and increases the insulation of the gdevice;

¢ the SENSING SPRING TUBE is manufactured with a special bronze alloy that avoid —any jplastic
deformation and histeresis of the spring. |

Description and general specifications.

Temperature sensing system : expansion type compensated for ambient temperature changes by means

of a buill-in compensating device.

To avoid to many checks after selting into work and periodicai re-calibrations we adopt particular cares In

testing the components. in partlcular the sensing system is subject to 3 different tests

1. vacuum test : the sensing system is connected to a vacuum plant. The plant pressure is decreased to
2x10” mbar (hpa) to verify the quality of the welding and the porosity of the material;

2. pressure test : the sensing system is put under pressure up to 280 bar to verify the welding and that the
spring is not subject to any plastic deformation;

ot
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Options.

Elastic suspension (Drwg. No.1231) : it's a vibration damping system able to minimize the effects pf a
machine vibrations on the instrument.

Earthquake proof version : done by equipping the instrument with the elastic suspension angd suitable
internal components. '

PT 100 sensor : the oil temperature indicator can be equipped with one or two PT 100 sensors that convert
the temperature values in resistance values and transmit them to a receiver orto a monitoring system. Up to

2 PT 100 sensors can be mounted on the WTI.
Recelver (Drwg. No.1479) : we can supply a digital receiver to display the temperature signal recelved from
the sensor.

Transducer 4...20mA (Drwg. No.1707) : we can supply a wide range of transducers 4...20mA that convert
the resistance values ( input Pt100 ) into current values ( output 0..20mA or 4..20mA ) or into voltage values
(0..5V or 0..10 V). These devices can be mounted on a DIN rail inside of the transformer marshalling box,
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STANDARD BULBS

W.T.l. BULBS
FIG. 1 FIG. 2

—+A

Db &15

Fig. 1 Fig. 2
314 BSP | 14273 [ other |3/ BEP[1" BSPIAZ7xZM72x1,6lothar
TAin 150 mm, SW, 150 mm] __ Min 120 mm. Std, 160 mm.

Operating instructions and maintenance,

Mounting: mount the instrument on its machine or plant :

+ rigid locking screw M14 (Drwg. No.1242/B) located on the top of the thermometer;

o clastic suspension (Drwg. 1231} that is mounted on the top of the thermometer with a screw M14 that
consents to install the instrument to the plant,

o rear flange (Drwg. No.1242/B-F) for wall mounting to the oil tank,

Removing of the terminal box cover : by unscrewing the 4 stainless steel screws.

Cable layout : the numerations 1-2-3-4-5 indicate the microswitches progression (red, blue, green, yellow,
white pointer). Close to the terminals you will find the following abbreviations :
+ C = common

» NO = normally open

+ NC = normally closed

that allow the operator to choose the desired cable layout. Connect the microswitches terminals and the
earth terminal. If the thermal image is equipped with the PT 100 probe you find also the PT 100 termingals
with a clear label that indicates how you can connect the probe to the display or to a transducer. After haying
done all the connecting operations re-position the terminal box cover taking care to put the ftat gasket irythe
right position and screwing the 4 stainless steel screw.

Regulation of the value of AT : within the instrument's terminal board there are, as well as earth and
microswitches connection terminals, the terminals T-T and the terminals A-A. Procedure for regulating the

Instruments :

1. insert the ammeter probes in terminals A-A;

2. remove jumper A-A;

3. connect terminals T-T to the current transformer. AFTER having checked that the value of the power
supply current printed on the dial (above the knob for regulating overheating) is, in fact, the same as that of
CT {current transformer);

4, regulate the current on the basis of curve | - AT attached; .

LG50
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5, replace jumper A-A;
6. remove the ammeter probes;

7. wait a few minutes to allow Tw to stabilize;

8., check the exactitude of Tw;

N.B.: the bulb of the thermometer for the thermal image must be filled with oil to accelerate the heat
interchange occurrences. The bulb must be inserted in a weli filled with transformer oil : the oil will rise
through a suitable hole located in the bottom of the bulb itself until it covers the resistance,

?

Setting : to set microswitches pls., follow exactly the instructions :

+ remove the locking ring;

« remove the glass or polycarbonate lens (take care to the O-ring},

» stop the microswitches sefting dial (small black dial) with two fingers and slide the frictioned
microswitches sefting pointers until they are located at the desired temperature.

« Replace the lens taking care that the max. temperature indicating pointer is located on the right side of

the temperature indicating pointer and that the lens itself is correctly positioned over the sealing C-ring;
o Lock the lens screwing the locking ring.

Maintenance

No particular maintenance is required. Only periodical inspections ( typical Interval 6 months ) to verify
in water. The WT| bullis.surrounded by the heating resistance and water may cause serious damages to the
heating system. The calibra st-must be done with oil or hot air only.

When the instrument is equipped with polyeathonate lens, cleaning must be done with care in order to avold
scraps on the surface. Use water and soap only.

preeisien_l@gonr&and electrical connections.
In case of worki st effected with thermostatic bath, please note that WTI bulb MUST NOT be immersed

[l
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Finished product quality control tests.

Instrument calibration : carried out through thermostatic baths controlled by a computer system. The
procedure varies according fo instruments scale,

Example of procedure for a thermal image scale 0/150°C: the calibration is made using 5 different baths set
at the following temperatures :

bath1= 0°C
bath2= 20°C
bath3= 860°C

hath 4 = 100°C
bath 5 = 125°C

Calibration procedure :

Step 1: a check is carrled out to see whether the temperature taken by the instrument under test differs from
that taken through the sample sensor by more than the 70% of the maximum allowed Instrument
reading tolerance value.

This test is performed by sequentially plunging the Winding Temperature bulb into successive
temperature increasing thermostatic baths: 0°C / +20°C / +50°C / +100°C / +125°C.

Step 2: the instrument is heated until the instrument pointer exceeds by 20% the angutar full scale value.

Step 3: step 1 is repeated, but Inversely.

————Microswitches actuation test : performed through a computer controlled testing unit.

The buip is immersed in a thermostatic bath. The computer changes the temperature inside the bath and by
means pf suitable sensors verfies the commutation tolerance, the commutation differential, the electrical
circuits &f each microswitch.

At the eny of the test a test report is directly printed by the computer.

Check of Instrument protection degree : IP 65,
This test is carried out by means a lance-sprinkled water jet on all sides of device

Insulation test : carried out by means of a microprocessor controlled testing unit,

Heating system functionality test : to verify trimming functionality of potentiometer and total resistance
values of fhe circuit.

Note : all the collected data are immediately transferred, by means of the computer net, to the quality control
and to the design departments to be supervised and evaluated.

In our files, we keep all the above mentioned Informations and we can supply to the customer detailed reports
regarding the performances of each instrument delivered.
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THERMAL IMAGE

MICROSWITCHES-EQUIPPED WINDING TEMPERATURE INDICATOR
: “MSRT 150-W”
CURVE I - AT FOR TEMPERATURE RISING ADJUSTMENT

CURRENT I, (A) RISE AT (°C) POWER ABSORBED (VA)ifl=1A
0,2 3 2,7
0,3 6 4
0,4 10 53
0,5 15 6,6
o 0,57 20 1.5
0,6 22 7,9
0,64 25 8,5
0,7 30 9,2
0,76 35 10
0,3 ) 39 10,6
0,81 40 10,7
0,86 45 11,4
09 50 11,9
I, (A) TEMPERATURE RISE CURVE - I,=1A Teil=50°C
- : thermometer bulb oil filled
T : : :
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AT (°C)

NOTE: I - AT CURVE IS VALID ONLY IF THE BULB IS IMMERSED IN OIL
CURRENT I;=1A  Toil=30°C
REINSERT JUMPER AFTER TEMPERATURE RISE ADJUSTMENT
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