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Mpeaucnosue

1 PA3SPABOTAH MexayHapogHoli accoymalmeli 4,enoBoro coTpyaHuYecTsa no tpaHcpopmartopam, BbiCco-
KOBONbLTHOI annapaType, 3/1eKTPOTEXHUYECKO KepaMuKe 1 ApYrnM KOMNAEKTYoWNM n3gennusam u matepmnanam
(Accoymauns «TPAB3K») (nepBas pegakums). OTKpbITbIM aKLMOHEPHbLIM 06L,eCTBOM «Hay4yHO-TEXHUYECKNIA LEHTP
depnepanbHO ceTeBo kKomnaHuy EguHol aHepreTuyeckoi cuctemsl» (OAO «HTL, ®CK E3C») (oKoHYaTenbHas

pefakuus)

2 BHECEH TexHunuyeckum komMuTeToM no ctaHgaptusaummn TK 37 «3nekTpoobopyaoBaHue gnsa nepegavu,
npeobpa3oBaHunsa 1 pacnpefeneHns 3N1eKTPo3IHeprumn»

3YTBEPX/EH VI BBEJEH B IEVNCTBUE Mpukasom ®efepanbHOro areHTCTBa Mo TEXHUYECKOMY pery -
poBaHuio u meTponorun ot 20 ceHTA6pa 2012 r. Ne 400-cT

4 BBEJEH BIEPBbIE

MpaBnnanpuMmeHeHus HacTosLero cTaHgapTaycTaHoBneHsl B TOCTP 1.0—2012 (pa3gen 8). UHdop-
Maums 06 MU3MEeHEHUAX X HACT osllLleMy CTaHAap Ty Ny6/MKyeTCca B eXerofHom (Nno cocToAHUI0 Ha 1aHBapsa
Tekylleroroga) MHopmaurnoHHOM ykasaTene «HauynmoHanbHble CTaHAapThi», a ouumnansiWii TeKeT nime-
HeHWi M NoNpaBoK — B €XeMeCsAYHOM UH(POPMAaLMOHHOM yKa3aTesne «HaunoHanbHble cTaHAaapThi». B cnyyae
rnepecMoTpa (3amMeHbl) UK 0T MeHbI HACT 0SLLero cTaHjapTa cooTBe TCTBYyLWee yBeJoMeHne byaeT ony6-
NIMKOBAHO B 6amxaiilleM BbiMyCKe eXXeMeCA4YHOro MHMOPMaLMOHHOTO YKka3aTens «HaunoHanbHble cTaHgap-
Tbi». CooTBeTCTBYWLWan MHopmMmaLus, ysejoMneHre n TekCT bl pasMeLlaln T Takxe B UH(pOopMaLNOHHOIA
cucTemMe o6LWEro Nosib30BaHNA — Ha ouumanbHoOM calTe defepasbHOro areHTcTBa N0 TEeXHUYECKOMY

perynupoBaHutio n MeTponoruu e ceTu MIHTepHeT (gost.ru)

©CTaHpapTundgopm. 2014

HacTosiwuii ctaHAapT He MOXET 6bITb MOJTHOCTHIO MM YACTUYHO BOCNIPOU3BEAEH, TUPAXMPOBAH U pacnpoc-
TpaHeH B KayecTBe oL nanbHOro n3gaHns 603 paspelleHns degepanbHOro areHTCTBa No TEXHUYECKOMY pery-
NINPOBaHUI0 U METPOIOTUN

H
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HALULMWOHANbHB A CTAHOAPT POCCUNMNCKON OGEALEPALMUNMN

TPAHCP®POPMATOPbLI CU/TOBbLIE MACNAHbIE
OBWEro HABHAYEHWNA K/TACCOB
HAMPAXEHWA 110 U 150 kB

TexHuyeckme ycnosus

General-purpose 110 and 150 kV power oil transformers. Specifications

[ara eBegeHna — 2014—01—01
1 O6nacTb NpUMeHeHus

HacTtoswuii ctaHaapT pacnpocTpaHAeTCs Ha CTalMoHapHble CUN0BblE MacsiHble TpaHcopMaTopbl 06LLero
HasHauyeHus knaccoB HanpsxxeHus 110 n 150 kB. B TOM uyucie AN 31eKTPOCHAOXEHUA YrONbHbIX WAaXT C pas-
AeNbHbIM NUTaHWEM NOA3EeMHbIX U Haf3eMHbIX TOKONPUEMHUKOB.

TpaHcopMaTopbl AO/MKHbI COOTBETCTBOBATL BCeM TpeboBaHmam TOCT P 52719 n HacTosLwwero ctaHgapTa.

2 HopmaTuBHble CCbINIKU

B HacTosAleM cTaHfapTe NCNo/b30BaHbl HOPMATUBHBIE CCbIIKU Ha cneaylowue cTaHgapThl:

FOCT P 52719—2007 TpaHccopmaTopbl cunioBble. O6LMe TeEXHUYecKne ycnoBus

FOCT 2.601—2006 EgnHas cuctema KOHCTPYKTOPCKOM AOKYMeHTaLMn. KcnayaTalMoHHbIe JOKYMEHTbI

FOCT 12.2.007.2—75 CucTema cTaHAapToB 6e30nacHOCTH Tpyaa. TpaHchopMaTopbl CUI0BbIE U PeaKkTopbl
anekTpuyeckue. TpebosaHnsa 6e3onacHoCTH

FOCT 12.2.024— 87 CucTema cTaHgapToB 6e3onacHocTu Tpyga. Wym. TpaHcdopmaTopbl CUI0BbIE Macns-
Hble. HOpMbl M MeTo/bl KOHTPONSA

FOCT 982—80 Macna TpaHcchopMaTopHble. TeXHUYeckne ycnosus

FOCT 7746—2001 TpaHcdopmaTopbl Toka. O6LMe TeXHUYeckne ycioBms

FOCT 10121—76 Macno TpaHcopmMaTopHOe CeNekTUBHOWN O4YNCTKU. TEeXHUYECKNe yCnoBus

FOCT 13109—97 Snektpuyeckas aHeprusa. COBMeCTUMOCTb TEXHNUYECKUX CPeiCTB 3/IeKTpOMarHnuTHas. Hopmel
KayecTBa 3/1eKTPNYECKO 3Heprumn B cucTemMax 3/1eKTPoCHabXeHNst 06LLero HasHauyeHus

FOCT 14192—96 Mapkuposka rpy3os

FOCT 14209—85 TpaHcthopmaTopbl CU10BbIE MacsAHble 06LLero HasHayeHus. JonycTuMble Harpy3sku

FOCT 15150—69 MalunHbl, Nnpnbopbl napyrue TexHmyeckne nsgenus. iIcnonHeHnsa ans pasinyHbiX KimMma-
TUYeCcKux paiioHoB. KaTeropuu, ycnoBusa akcnayartayum, XpaHeHus n TpaHCNopTUPOBaHMSA B YacTu BO34eNCTBUS
KnumaTunyeckmx hakTopoB BHELUHel cpefbl

FOCT 15543.1—89 V3penus anekTpoTexHuyeckne. O6wmne Tpe6oBaHNs B 4aCT CTOMKOCTH K KTuMaTuyec-
KM BHELIHWM BO34eNCTBYOLWMM hakTopam

FOCT 16110—82 TpaHcdopmMartopbl cuioBble. TEPMUHbI 1 onpeaeneHns

FOCT 17516.1—90 V3aenus anekTpotexHmyeckne. O6uwme Tpe6oBaHNS B HaCTU CTOWKOCTU K MEXaHMYecC-
KM BHELIHWM BO34eNCTBYOLWMM hakTopam

FOCT 23216—78 N3penuna anekTpoTexHnyeckme. XpaHeHue, TpaHCNopTMpoBaHne, BpeMeHHasi NpoTUBOKOP-
po3noHHas 3awmTa, ynakoska. O6uime Tpe6oBaHnA U MeToAbl UCTbITaHN

FOCT 24126—80 YCTpOCTBO perynnpoBaHus HanpsXXeHns nog Harpyskoii. ObLme TexHn4eckme ycnosus

FOCT 30830—2002 (MK 60076-1—93) TpaHcdopmaTopbl cnnoBble. YacTb 1. O6Lmne NooxXeHns.

M3paHne oduymansHoe
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MprvumeyaHune — Mpu NOMb30BAHUM HACTOSILLMM CTaHAAPTOM  LieN1ecoo6pasHo NpoBeEpUTH AelicTre
CCbIIOYHBIX CTaHAAPTOB B MHOPMALMOHHO cucTEME O6LLEro Nosib30BaHNs — Ha ouLmanbHOM caiite deaepanbHoro
areHTCTBa N0 TEXHWYECKOMY PerynvpoBaHuio 1 METPOIOTUM B CETU VIHTEPHET AN MO eXEerogHoMy MHHOPMaLMOHHOMY
ykazaTtenio «HauuoHasibHble CTaH4apTbl», KOTOPbIA OMNyG/MKOBAH MO COCTOSHUIO Ha 1 sHBapsi Tekywiero roga, U no
BbIMyCKaM EXEeMECSYHOT0 MH(POPMALIMOHHOTO yKasaTens «HauuoHa/lbHble CTaHAapTbl» 3a Tekywwii rog. Ecnu 3ame-
HEH CCbIOYHbIN CTaHAAPT, Ha KOTOPbIA fjlaHa AaTWPOBAHHASA CCbIIKA, TO PEKOMEHAYeTCs UCMOMb30BaTb BEPCUID ITOMO
CTaHAapTa € yKasaHHbIM BbILLE FO40M YTBEPXAEHUS (MPUHATUS). ECNM nocne yTBEepXAEHUS HaCTOALEro craHfapTa
B CCbIIOYHbIA CTaHAAPT, HA KOTOPbLIA [JaHa AaTMPOBaHHAs CCblKa, BHECEHO W3MEHEHVe, 3aTparvBatoLLiee MONoXeHue,
Ha KOTOpOe AaHa CCbika, TO 3TO MOJOXKEHWe PeKoMeHAyeTcs NMPUMEHsTb 6e3 yyeTa AaHHOro M3MeHeHust. Ecnn ccbl-
JIOYHBIN CTaHAAPT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEHME, B KOTOPOM flaHa CCbifKa Ha HEro, PEKOMEHAYeTCs NPUMEHSTb
B UacTu, He 3aTparvBaroLLeil 3Ty CChiky.

3 TepMUHbI, onpeaeneHns U CoKpalleHus

3.1 TepmuHbl 1 onpefeneHns

3.1.1 B HacToAwWeEeM cTaHapTe NpUMeHeHbl TepMUHbl 1 onpepenedna no FOCT 16110 nFOCT 30830.

3.1.2 B HacTosAwWeM cTaH4apTe NPUHAT TEPMUH:

BBOJ ¢ RIP-n3onaumnoi: Beoa, B KOTOPOM OCHOBHAs M30MALMUA COCTOUT U3 cepAeyHnKa, HAMOTaHHOro 13
Heob6paboTaHHOW 6ymaru c nocneaytoLLeit NPoNUTKON KOMNayHAOM.

3.2 CokpauieHusn

BH — BbiCcLlee HanpshkeHne TpaHcopmartopa:

HH — Huslwee HanpsxeHne TpaHcopmaTopa.

MNMBB — ycTpoicTBO NepekNtoyeHnss OTBeTBNEHN I 06MOTOK 6e3 BO36YXAeHMS;
PMH — ycTpoiicTBO perynnpoBaHns HanpsxxeHus Nog, HarpysKkoi;

CH— cpeaHee HanpshxeHve TpaHcopmartopa.

4 Knaccudukaums

4.1 CunoBble TpaHCcOPMaTopbl KnaccuuumpyoT No caeaylowmnm npusHakam:

- M0 ycnoBusim paboTbl — Ha TpaHcopmMaTopbl, NpeAHa3HavYeHHble 415 paboTbl B HOPMasibHbIX 1 0COObIX
YyCNOBUAX:

- no Bugam — TpexdasHble, ABYXO6MOTOUYHbIE, TPEXOGMOTOUHbIE, C PEryIMPOBAHUEM HaNPsHXKEHUA MO,
Harpy3koii (PMH), nepekntoyaemMble 6e3 BO36yxaeHusa (MBB). BUAY CUCTEMbI OXNTAXAEHUA U T. 4.);

- N0 MOLLHOCTY;

- N0 BbICLUEMY HaNPsHKEHWUHO.

4.2 Ycnosua paboTbl

4.2.1 HopmanbHble ycnoBusa paboThbl

HopmanbHble ycnosua paboTbl A0/HKHbI COOTBETCTBOBATL CriefyoWwmnmM TpeboBaHuaM:

- BblCOTa YCTaHOBK/ Haj, YpoBHEM MOpsi — He 60nee 1000 v;

- KnumaTtuyeckoe ncnonHeHne ¥ no FOCT 15150 n FOCT 15543.1;

- cpefHecyToyHaa TemnepaTypa Bo3gyxa — He Bbiwe 30 °C;

- cpefHerogosas Temnepartypa Bo3gyxa — He Bbiwwe 20 °C.

- A4NS TPAHCOPMATOPOB C BOASHLIM OX/TAXAEHNEM TEMMNEPATypa OX/axhatoL e Bogbl y BXoga B oxnagn-
Tenb — He Bbiwe 25 °C;

- OTK/IOHEHME NUTaLWEero HanpsXXeHNs 0T HOMUHA/IBHOT 0, a Takxe hopMa KpUBOU HanpsXXeHns, HecuMmeT-
pusi pas. OTK/IOHEHME YacTOTbl OT HOMUHAJ/IbHO A0/IKHBI COOTBETCTBOBATL Tpe6oBaHnsMm FOCT 13109;

- CTeneHb 3arpsisHeHns okpyxarweii cpeabl — no TOCT 15150 (Bce Tvnbl atMocdepbl):

- BHELWlHMe MexaHnyeckme Bo3aelicTBUSA, B TOM Yucne ans ceiicMoonacHblx paioHoB — no FOCT 17516.1;
ecnu MakcvManbHas aMnauTyAa yCKopeHust BO34eNcTBMs, NPUNOXEHHOTO K U3A4E/NI0 B MecTax ero KpenaeHus,
He npeBblwaeT 2.5 M/c2 (ypoBeHb BMOGPaUNoHHbIX Bo3geiicTeuii no FTOCT 17516.1 — He3HauuTenbHbI 1). TO K
TpaHcdhopmaTopam He J0/KHbI O6bITb NPeAbABAEHbI CeLnanbHble KOHCTPYKTUBHbIE TpeboBaHus;

- KaTeropuun pasmelleHns MacnsHbix TpaHcopmaTopoB — oT 140 4 no FTOCT 15150.
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4.2.2 Ocobble ycnosusa paboThl

Mo Tpe6oBaHU 3aka3zumka TpaHCOpPMaTopbl MOryT GbITb NPpeAHa3HauYeHbl 419 0CO6bIX YyC/10BUiA paboThl,
KOTOpble HE06X0AMMO y4ecTb NPU NPOEeKTUPOBaHUY TpaHCcopMaTopa, Hanprmep BbiCOTa YyCTaHOBKY Ha ypOBHEM
MOops, NpeBbllamLlas 3HayeHne, ykasaHHoe B 4.2.1; 60/nee BblCOKas UM HU3Kas TemnepaTtypa okpyxatwLei
cpeabl, B TOM Yucse s TpaHcopmMaTopoB ncnonHeHuii X1 n YX/ no FOCT 15150; cooTBeTCTBYOLWLAS TpOnNuyec-
KOMY KNMMaTy BNaXHOCTb; CeicMuyeckan akTMBHOCTb; CU/bHbIE 3arpA3HEHUS; HeCTaH4apTHbIe HOPMbl HanpsXxe-
HUS U TOKa Harpys3kuM v cMellaHHasa Harpyska; ocobble YCN0BUSA TPAHCNOPTUPOBAHUA, XPAHEHUA U YCTaHOBKK
(orpaHnyeHne macchl nnn rabapuTHbIX pasMmepoB) u gpyrue cornacHo FOCT 30830 (npunoxeHune A).

5 Twunbl, OCHOBHbIE NapameTpbl

5.1 Tunbl TpaHCOPMATOPOB, HOMUHASIbHbIE HAMPSXXEHUA, CXEMbI W TPYNMbl COefMHEHNA 0O6MOTOK, BUA,
AnanasoH 1 4YUC0o CTyneHel perynnpoBaHns HanpsbKeHWs AOJ/DKHbI COOTBETCTBOBATb yYKasdaHHbIM B Tabniuuax
1—4; Hanps>XeHNs KOPOTKOro 3aMblKaHWsi Ha OCHOBHOM OTBeTB/iIeHUn — Tabnimuax 5—7.

Mo cornacosaHunio c NoTpebuTesieMm AONyCcKaeTCsa N3roToB/IeHNe TpaHcopMaTopoB ¢ napameTpamu, oTu-
yawLwmmMmncs ot npuBeeHHbIX B Tabnuuax 1—7.

5.2 MNoTepun X0N0CTOro X0/4a, KOPOTKOro 3aMblKaHWs, TOK XO/10CTOr0 X0/a, MaccorabapuTHble U yCTaHOBOY-
Hble XapakTepucTMKn TpaHCopMaTopoB, YCTaHOBIEHHAA MOLHOCTb BUratesieil CUCTEMbI OXJaXAEHNS B KaX-
[,0M KOHKPETHOM C/lyyae COornacoBbiBalTCA MexXxay noTpebuTenem n usrotosutenem.

5.3 HOMMHa bHble HanpsXeHnst OTBETB/IEHU I 06MOTOK YKa3aHbl B MPUIOXeHUN A.

5.4 B TpaHchopmaTopax ¢ paclyensieHHol Ha iBe YacTu 06MOoTko HH HOMUHaNbHas MOLHOCTb KaXAo0M 13
ee yacTeli foxHa ObITb, Kak Npasuio, paBHa 50 % HOMWHaIbHOW MOLHOCTM TpaHcdopmaropa.

5.5 B Tpexo6MOTOUHbIX TpaHchopmaTopax Bce 06MOTKM paccumTaHbl HA HOMUHaIbHYIO MOLHOCTbL TPAHC-
thopmaropa.

5.6 3HaueHNs HanpsXeHUs KOPOTKOro 3aMblkaHWNA Ha KpaiHMX OTBeTB/IeHUAX TpaHcpopmaTopos PINH yka-
3aHbl B NpUIoXeHun b.

5.7 MabapuTHble pa3mepsbl 1 Maccy rpy30BbiX MECT NPW TPAHCNOPTUPOBAHUMN YCTaHAB/IMBAIOT B KOHCTPYKTOP-
CKOWi f,OKyMeHTaL MM Ha TpaHcdopmaTop.

Ta6nwuuya 1— Tunbl, kogbl OKMN 1 OCHOBHble napaMeTpbl ABYXOOGMOrouHbIX TpaHcdopmaTopos MNBB n 6e3
otBeTBNeHuit 110 kB

HoMuHanbHble 3HayeHus
Cxema u rpynna

Bua. AnanasoH

Tun Koa Hanpsxenns. KB n uncno cTyneHeit

rpawcopmatopa okn cosAuKaHNs perynuposanu
BH HH HanpsxeHus

TM-2500/110 34 1151

TM-4000/110 34 1151

TM-6300/ 110 34 1151

T[-10000/110 34 1151 6.3: 105

TO-16000/110 34 1151 MBB Ha ctopoHe BH

TA-25000/110 34 1151 *(2x2,5%)

T/1-32000/110 34 1151 121 Y11

TA-40000/110 34 1161

TALI-80000/110 34 1161 3.15% 6,3; 10.5; 13,8

T/ILI-125000/110 10.5; 13,8

T/ALI-200000/110 34 1171 13.8; 15.75; 18.0

TAL-250000/110 34 1181 15.75 Bes perynupoBaHus

TAL-400000/110 20.0

* To/bKO 1 TPAHCOPMATOPOB, NPeAHa3HAUeHHbIX ANS KarnCy/ibHbIX MM4poarperaTos.
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OkoHuyaHne Tabnuubl 1

MpumeyaHnnsa

1 Mo cornacoBaHuio Mexay noTpebutenem n M3roToBUTENEM A0NycKaeTcs M3roToBASATb TpaHcopmaTopbl
T/AL-80000.'1K0 n TAL-125000/110 6e3 MNMBB Ha cTopoHe BH ¢ HOMWHa/IbHLIM HaMpshkeHneM, OTAnYaroWmmcs ot
121 kB He 6onee Yem Ha + 5 %.

2 Kogpl OKI1 ykasaHbl A1 KIMMaTUYeCcKoro UCnosiHeHus Y kateropum pasmelleHns 1 no FOCT 15150.

Tab6nuuya 2— Tunbl, kogbl OKI 1 OCHOBHbIE NapamMeTpbl AByX06MOTOUHbIX TpaHcdopmaTopos PIMH 110 kB

SR ittt S G P A guoagt
P pmarop 0GMOTOK perynmpoBaHms
BH HH HarpshKeHws
PMH Ha cTtopoHe HH
R . * .

TMH-2500/110 34 1151 110 6.6: 11.0 ﬁ%: IQCTyI‘IeHef/'I
TMH-6300/110 34 1151 6.6: 11.0: 16.5
T/IH-10000/110 34 1151 6.6: 11.0: 165 YHA1L
TAH-16000/110 34 1151 22.0; 345
TAH-25000/110 34 1151 385
TAH-40000/110 34 1161

PMNH B HeliTpann BH
TPAH-25000/110 34 1151 + 16 %: + 9 CTyneHeil
TPAHC-25000/110 34 1151 115 uwwm

+ 14.24 %. + 8 cTyneHel
TPAH-40000/110 34 1161
6,3—6.3: 10.5—10.5;
TP[JHC-40000/110 34 1161 10.5-6.3 YHif-[-11-11
TPAH-63000/110 34 1161
TPAHC-63000/110 34 1161
TPAH-80000/110 34 1161
TAH-63000/110 34 1161
38.5 YHIO-11 PMH B Helitpann BH

T/iH-80000/110 34 1161 + 16 %; + 9 CTyneweii
TPALH-125000/110 34 1171 10.5—10.5 YH/[A-0-11-11

MpumeyaHnnsa

1 Mo TpeboBaHMo NOTpebUTENA JoNyckaeTcs M3roToBfeHWe TpaHcopmaTopoB MoOLLHOCTb 63 1 80 MBA
C cucTemoli oxnaxaenns suga AL, (TPAUH v TAUH).

2 Kogbl OKIM yKa3aHbl 4151 KIMMaTUYeCKoro UCNosiHeHuss Y karteropun pasmerteHuns 1 no FOCT 15150.

Ta6nuya 3— Tunbl, kogsl OKIM 1 OCHOBHbIE NapaMeTpbl TPEXOOMOTOUHbLIX TpaHcdopmaTopos PIMH 110 kB

HoMuHabHble 3HaueHus Bua, avanazoH

Cxewva 1 Tpynna

Tvin Kog HanpshkeHns. kB COeMHEHNs! 1 YNC/IO CTyneHel
TpaHcchopmaTopa oK 0BMOTOK perynmpoBaH/s
BH CH HK HanpshkeHns
TMTH-6300/110 34 1151 115 16.5: 22.0 6.6: 11.0 Yu/4Aa-11-11 PMH B HeliTpann BH
+ 16 %; + 9 cTyneHei
38,5 YHIYH/O-0-11 i + 14.24 %:
) + 8 cTyneHei;
TATH-10000/110 34 1151 16.5: 22.0 Yu/aa-11-11 MBB Ha cTopore CH
34.5: 385 YHIYH/[-0-11 38.5 1 34.5 kB

+(2x2.5 %)
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OkoH4aHne Tabnuubl 3

HomuHanbHble 3Ha4YeHUs BUA. Ananas3oH

Cxema u rpynna

Tun Kog HanpsxeHus. kB M yncno ctyneHei
TpaHcchopmaTopa oKn 06MOTOK perynuposaHmns
BH CH HH HanpaxeHus
TATHLL-10000/110 34 1151 115 11.0 11.0 YH/Yn/[-0-11 PNH & HeliTpasn BH
+ 16 %; + 9 cTyneHei
6.3 6.6 nm + 14.24 %;

+ 8 cTyneHei;
MBB Ha cTopoHe CH

34.5: 38,5 YH/YH/[-0-11 38.51n34.5 kB
+ (2X2.5 %)

TATH-16000/110 34 1151 22,0 6.6: 11.0

TATHLLU-16000/110 34 1151 11.0 11.0 Yu//a-11-11
6.3 6.6
TATH-25000/110 34 1151 11.0 6.6 Yuiya-11-11

22.0; 34.5 6.6; 11.0

385 YHIYn/[1-0-11
TOTHLW-25000/110 34 1151 11.0 11.0 Yu/ya-11-11
6.3 6.6
TATH-40000/110 34 1161 11.0 6.6 Yu/[/a-11-11
22.0 6.6; 11.0
34.5: 385 YhIYnl[-0-11
TATHLU-40000/110 34 1161 11.0 11.0 Yu/[/a-11-11
6.3 6.6
TLTH-63000/110 34 1161 11.0 6.6 YHI[YO-11-11 P/H s Helitpamm BH
+ 16 %; £ 9 cTyneHe;
38.5 6.6: 11.0 YH/YH/[4-0-11 MB8 no ctopoHe CH
385 KB * (2x2.5 %)
TATH-80000/110 34 1161 11.0 6.6 Yulpyn-11-11 P/IH & HeiiTpann BH
+ 16 %: = 9 cTyneHeli
385 6.6: 1.0  YHW/YW/[-0-11
TALTH-80000/110 34 1161 11.0 6.6 YHI[/A-11-11
38.5 6.6; 11.0  YW/YW/[-0-11

MpumeyaHunAd

1 B 0603HaveHusx TUNoB TpaHccopMaTopoB (Hanpumep. TATHLU-16000/110. TATHLU-25000/110 n T. 4.)
6ykBa LLI o3Ha4aeT, YTo faHHble TpaHcopMaTopbl NpeaHasHayveHbl 4151 3/1EKTPOCHABXKEHNS YroMbHbIX LWAaxXT ¢ pas-
[eNbHbIM NMUTaHWeM NOA3EMHbIX W Ha3eMHbIX TOKOMNPUEMHUKOB.

2 Bce 06MOTKM, KpoMe 06MOTkM CH HanpsbkeHnem 34,5 kB. paccuMTaHbl HA HOMUHaUTbHYHO MOLLHOCTb TpaHc-
hopmaTopa. O6moTKa HanpsbkeHnem 34.5 kB paccuvMTaHa Ha Harpysky, pasBHyt0 90 % HOMWHa/IbHOW MOLLHOCTU
TpaHcchopmatopa.

3 Mo cornacoBaHWio Mexay noTpeéutenieM v U3roToBUTENEM [OMYCKaeTCs U3roTOB/ATL TPaHCthopMaTopb!
Tunos TMTH-6300/110. TATH-10000/110. TATH-16000/110. TATH-25000/10 u T/ATH-40000/110 ¢ MBB Ha
ctopoHe CH — 22 kB * (2x2,5 %) n tvna TATH-80000'110 ans feliCTBYHOLWMX YCTAHOBOK HOMUHA/TbHBIM Hanpshxe-
HMem Ha cTtopoHe CH. otanvarowmmcs ot 38.5 KB He 60n1eB Yem Ha + 5 % wm ¢ MBB * (2x2.5 %).

4 Kogbl OKI yKa3aHbl 418 KIMMATUYECKOTO UCNONHeHWs Y kateropumn pasmeltendus 1 no MOCT 15150.
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Tab6nuuya 4 — Tunbl, kogbl OKI 1 OCHOBHbIE NapameTpbl TpaHcdopmaTopos 150 kB

Tun
TpaHcopmaTtopa

TMH-6300/150
T/AH-16000/150
TP/IH-32000/150
TP/IHC-32000/150
TP/H-63000/150
TPHC-63000/150
TALI-125000/150
T/IL{-250000/150
TLI-250000/150
TALI-400000/150
TATH-16000/150
TATH-25000/150

TATH-40000/150

TATH-63000/150

Tabnuuya

Tun TpaHccopmartopa

Kog
OKnM
BH

1161
1161
1161
1161
1161
1161
1171
1181
1181
1181
1161
1161

158

R LERE

w
iy

165

158

€ RrRRERE

1161

1161

TAL-80000/110

TAL-125000/110
TAL-200000/110
TAL-250000/110

TAL-400000/110

HomMuHanbHble 3HauYeHus
HanpsixeHus. kB

cn HH
6.6; 11.0
o 6,3-6,3:
10.5-10.5:
10.5-6.3
105: 13.8
15.75: 18.0
138
20.0
385 6.6:11.0
11.0 6.6
385 6.6; 11.0
11.0 6.6
385 6.6: 11.0

Cxema u rpynna
coeanHeHUs
06MOTOK

YH/O-11

YH/O-0-11-11

YH/[-11

YHIYH/[-0-11

Yu/40-11-11
YHYH/O-0-11
YHIO/O-11-11
YH/YHI[-0-11

HanpsaxeHune kop

Bug, anana3soH
M ynucno ctyneHeii

HanpsaxeHus

PrMH B Helitpann BH
+ 12 %; He MeHee
+ 8 cTyneHei

Be3 oTBeTBNEHUIA

PrMH & Helitpann BH
i 12 %; He MeHee
+ 8 cTyneHel;
MNBB Ha cTopoHe CH
38.5 kB + (2x2.5 %)

5 — HanpseHnsi KOPOTKOro 3aMblkaHKs ABYXO6MIOTOUHbIX MOBbILLIALLMX rpaHcdopmaTopos 110 kB

OTKOTo 3aMblkaHuA. %

11.0

10.5

Tabnuuya 6— HanpsxeHnss KOPOTKOrO 3aMblkaHUS ABYXOOMOTOUHBIX TpaHcdhopmaTopos 110 1 150 kB

Tun TpaHccopmaTopa

TM-2500/110"
TMH-2500/110
TM-4000/110
TM-6300/110
TMH-6300/110
TA-10000/110°

Hanpﬂmemxle KOPOTKOro 3aMblKaHUA. %, AnA 06MOTOK He MeHee

BH-HH

10.5

10.5

BH- -HH. (HMr)
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Tun TpaHchopmaTtopa

T/H-10000/110
T/1-16000/110*
T/H-16000/110
T/1-25000/110*
T/IH-25000/110
TP[H-25000/110
TP[JHC-25000/110*
T/1-32000/110*
T/1-40000/110’
T/IH-40000/110
TP/IH-40000/110
TPLJHC-40000/110*
T/IH-63000/110
TP/IH-63000/110
TP/HC-63000/110*
T/]H-80000/110
TP/H-80000/110
TP/ILH-125000/110
TMH-6300/150*
T/IH-16000/150
TP/H-32000/150
TP[JHC-32000/150*
TP/H-63000/150
TPAHC-63000/150"
T/ALL-125000/150*
T/L-250000/150*
TLI-250000/150*
TALI-400000/150*

* 3HaueHVsi MapaMeTpoB TpaHcopMaTopa YcTaHaB/MBAOT MO

Tenem.

FOCT P 55016—2012

HanpsXeHne KOPOTKOK 3aMblKaHWa. 0/(). Ana o6MOTOK, e MeHee

BH—HH

105

10.5

10.5
105

105

105

105

105

105

105

11.0

11.0
105

13

BH-HH.(HMr>

20
21

19.5

24

HH.—HHT

30
30

30

30

pesynbTatam corsiacoBaHus ¢ noTpebu-

M pnmevyaHmne — 3HauveHuns HanpsXeHns KOPOTKOro 3amMmblkaHUA yKa3aHbl HaA OCHOBHOM OTBETB/1IEHUN

06MOTOK.
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Tabnuya 7— HanpsxeHns KOPOTKOTO 3aMblKaH/s TPeX0ObMOTOUHbIX TpaHcdopmaTopos 110 n 150 kB

HanpsxeHune KOpOTKOro 3aMblkaHWA. %, ANA 06MOTOK
Tun TpaHccopmaTopa

BH-CH BH--HM CH- HH

TMTH-6300/110 17.0 6.0
T/TH-10000/110

T/ATHLL-10000/110

TATH-16000/110

TATHLL-16000/110 10.5 175 6.5
T/TH-25000/110

T/ATHLL-25000/110

TATH-40000/110

TATHLL-40000/110

TATH-63000/110 18.0 7.0
T/ATH-80000/110 185 70
TALTH-80000/110 11.0

TATH-16000/150 6.0

18.0

TATH-25000/150 6.5
T/ATH-40000/150 10.5 18,5 .
TATH-63000/150 19,0 '

MpumMeuyaHune — 3HAYEHUA HaNPSHKEHUSI KOPOTKOTO 3aMblKaHWsi ykasaHbl HA OCHOBHOM OTBETB/IEHWU
06MOTOK.

6 TexHuyeckme TpeboBaHuUs

6.1 O6uWMe NONOXeHNSA

6.1.1 TpaHcdopmaTopbl cnegyeT U3roToBAATL B COOTBETCTBUN C TPE6OBAHMAMM HACTOALLErO CTaH4apTa no
pabounm yepTexam, yTBEPXAEHHbIM B YCTAHOB/IEHHOM MOPSAKe.

6.1.2 TpaHchopMaTopbl C CUCTEMON OoxNaxaeHusa suga [, 4O/KHbI fonyckaTb NPU OTK/IOYEHHOM AyThbe
ONNTENbHYI Harpysky He MeHee 60 % HOMUHAaNbHOM.

6.1.3 TpaHcchopmaTopbl A0MKHbI 6bITh 3aN0/HEHbI TPAHCHOPMATOPHbLIM MAC/1I0M C NokasaTensiMu, He yCTy-
natowmmun Tpe6oBaHnsam FOCT 982 n TOCT 10121.

3anvBKy aKTUBHOW YacTu Macsiom B 6ake He06X0ANMO NPOBOANTL NOJ BakyyMOM Npu 0CTaTOYHOM AaB/e-
HUK He 6onee 0.6 kMa (5 Mm pT. CT.).

6.1.4 TpaHcthopmaTopbl AO/MKHbI 0NYyCKaTb paboTy C pa33eM/IEHHON HelTpaibio 06MOTOK BbICLLETO HANpPS-
XEHWS NpU YCNOBUM 3aLUTbl HENTPanu COOTBETCTBYHOLLUM pa3paaHUKOM.

6.1.5 B MarHuTHbIX cucTeEMax TpaHCopMaToOpPOB A0/KHA MPUMEHATHCA 31IEKTPOTEXHUYECKAs CTanb TONLWM-
HO 0.23—0.3 MM C yAe/bHbIMW NOTEPAMU NPU MarHUTHOM MHAYKLMK 1.7 Tn nyacTtoTe 50 'y He 60nee 1.05 BT/kr.

6.2 TpeboBaHMA K KOHCTPYKLUK

6.2.1 TpeboBaHUA K pacnosioXeHNo OCHOBHbIX 3/1IEMEHTOB TpaHcdopmaropa
6.2.1.1 PacnonoxeHne BBOAOB B M1aHe A0/HXHO COOTBETCTBOBATbL OAHOMY U3 BAPUAHTOB, YKa3aHHOMY Ha
pucyHkax 1—3.

8
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AmAl 30He 2 3oHa 1 Am2

3oHa 1 3eka2 3oHal Qwa2

PurcyHok 2 — [IByX06MOTOYHbIE TpaHCOPMATOPbI C paclyensieHHol 06moTkoin HH
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nonal 30Ha 2 3cm 1 30Ha 2

PucyHok 3 — TpexobmoTouHble TpaHcdopmaTopb!

6.2.1.2 BBoabl BH gomxHbl 6bITh pacnonioxeHbl B 30Hax 3 4. lonyckaeTcs pacnosioxeHve BBoga HeliTpa-
nv BH B 30He 1, BBoga hasbl A yacTMyHO B 30He 11 BBOoAa hasbl C YaCTUYHO B 30HE 2.

6.2.1.3 Beoabl HH fByXx06MOTOUYHbIX TPAHCOpMaTOpPOB A0/IKHbI 6bITb PACNOIOXEHBLI B 30Hax 11 2. Beogbl
HH Tpexo6MOTOUHbIX TPAHCOPMATOPOB A0/KHbI ObITb PACNONOXKEHbI B 30HE 2.

6.2.1.4 Boabl CH Tpexo6MOTOUYHbIX TPAHC(OPMAaTOPOB A40/KHbI O6bITb PACNOI0XEHbI B 30HaxX 11 2.

6.2.1.5 Npun pacnonoxeuun ssofos HH B Ba pAga fonyckaeTcs 3ameHa mectaMy (M3 KOHCTPYKTUBHbIX
Ccoo6GpaxeHnin) BBOAOB I NY.bur.cux.

6.2.1.6 BBoabl CH TpexobMOTO4YHbIX TpaHCOPMaTOPOB A0/KHbI O6bITb PACNOM0XEHbI B 30HaX 11 2.

6.2.1.7 PacnonoxeHne BBOAOB TpeXdasHbIX ABYX0OOMOTOUYHbIX TPAHCHOPMAaTOPOB C pacLyensieHHon 06mMoT-
Ko HH mowHocTblo 40 80 MBA BKAHOUYMTENIbHO A0/DKHO ObITb NO PUCYHKY 2a. @ MOWHOCTbO 125 MBA — no
pUCyHKy 26.

Mo cornacoBaHunio Mexay noTpebuTenem u 3roToBUTeNeM f0NyckaeTcs M3rotToBneHne TpaHcopmaTopos
Tuna TPAH (TPALH)-63000/1 10 ¢ pacnosioxeHnem BBOAOB MO PUCYHKY 2B.

6.2.1.8 MpuBoAbl NepeknovatoLmx ycTpoiicTs M58 06MOTOK CpeAHero HanpskeHUs TPeX06MOTOUHBIX TPaHC-
thopMaTopoB AO/MKHbI 6bITb PACNON0XEHbI B 30HaX 11 2 nnun Ha cTeHke 6aka Ha ypoBHe, OCTYNHOM AN o6cny-
XUBaHUA € 3eMN.

6.2.1.9 MNpuBoabl NepekntoyanLwmnx yctpoiicts NBEB 06MOTOK BbICLLEr0 HAMPSXEeHUS BYXO6MOTOUHbIX TPaHC-
chopmaTtopos MNBB AoMKHbI 6bITb PACMOIOXKEHbI HA KPbILLKe 6aka nan Ha cTeHKe 6aka Ha ypoBHe, flOCTYNHOM ANA
obcnyxnBaHusa ¢ 3eMnu.

6.2.1.10 Pacwunputenb fo/mKeH 6biTb pacnonoxeH BAOMb Y3KOl CTOPOHbI TpaHcdopmaTopa. [lonyckaeTcs
pacnonoxeHune pacwnpuTens BA0b A/IMHHOV CTOPOHbI TpaHcdopmaTopa. PaclumpnTens f0/KeH 6biTb CHaGXeH
NJEHOYHOW 3alunToin Macna.

6.2.2 Tpeb6oBaHuA K BBOAAM

YcTaHaBnnBaeMble Ha TpaHcopmaTopax BBOAbI O/MKHbI 6bITk ¢ RIP-u3onsuyueit. ecnv B H, Ha TpaHcdop-
MaTopbl HE OTOBOPEHO WHOE.

o
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6.2.3 TpeboBaHus K TpaHcopmMaTopaM Toka

6.2.3.1 TpaHcdopMaTopb! JO/KHbI 6bITb OCHALLEHbI BCTPOEHHLIMY TpaHcopmaTopamu Toka no FOCT 7746.
[o/KHbI 6bITb NPEAYCMOTPEHbI HOPMaTUBHbIE OKYMEHTbI Ha KOHKPETHbIE UCMOIHEHUS TPaHCOPMaTOpPOB TOKa.
Mo cornacosaHunio Mexy U3rotosuTeniemM n notTpebutenem TpaHcopmaTopbl MOTYT KOMMNIEKTOBATLCS [OMOSHUN-
TeNbHbIMW TpaHcopmaTopamu Toka knaccoB To4HOCTN 0.2:0.2S; 0.5:0.5S.

6.2.3.2 HoOMWHanbHbIe NePBUYHbIE Y BTOPUYHbIE TOKM TPAHCHOPMAaTOPOB TOKa YKa3aHbl B NPUI0XeHUN B.

6.2.3.3 Ha ctopoHe BH un HeliTpann 06moTok BH aBYX- 1 TPE@XOO6MOTOUHbIX TPAHCOPMAaTOPOB MOLLHOCTbIO
6,3 MBA u BbiWe, aTakke Ha cTopoHe CH Tpexo6MOTOUYHbIX TPaHCOPMATOPOB A0/IXHO BbITb YCTAHOBJIEHO NO
ABa TpaHcdopmaTopa Toka Ha BBOJ,.

MpumeyaHuns

1 Ha ctopoHe CH Tpexo6MOTOYHbIX TpaHchopMaToOpoB MNpu knacce HanpsbkeHns o6mMoTkn CH Hmke 20 kB
TpaHcopmaTopbl TOKa He yCTaHas/IMBaIOT.

2 TpaHcdopMaTopbl TOKa He ycTaHaBNMBalOT Ha HelTpasm 06MoTok CH TpaHcopMaTopos.

6.2.3.4 Ha ctopoHe BH TpaHcthopmaTopoB MOLWHOCTbLIO 2.5 1 4 MBA f01XHO 6bITb YCTAHOBJIEHO MO ABa
TpaHcdopmaTopa Toka Ha BBOA,. Ha HellTpanun o6moTkn BH TpaHcdopmartopbl TOka He ycTaHaB/IMBaroT.

6.2.3.5 BTOpUYHbIe TOKM TpaHCOpMaTOpOB TOKa A,0/KHbI 6bITb 0ANHAKOBLIMK. [lonyckaeTcs No corsiacosa-
HUI0 MexX Ay NoTpebuTenem 1 M3roToBUTENEM ycTaHaBNMBaTb TpaHCOopMaTopbl TOKa co CTOpOoHbl BH 1 CH TpaHc-
dhopmartopa ¢ HeoANHAKOBbIMWN BTOPUYHBIMU TOKAMW.

6.2.4 Tpe6oBaHnA K Koslee N NnpucnocobneHnam Ansa nepemeleHns TpaHcopmaTtopos

6.2.4.1 MNepemeLlyeHne TpaHCHOPMaTOPOB B NO/THOCTLI0 COGPAHHOM BUAe N0 Pe/IbCOBOMY NMyTW B Npegenax
06beKTa ero yCTaHOBKM AO/HKHO OCYLLEeCTBSATLCA HA NOBOPOTHbIX KapeTkax ¢ pe6opaoit. KonnyecTso kapeTok
ANSA nepeMelLeHNs — COrlacHO KOHCTPYKTOPCKOW JOKYMEHTaLUN Ha KOHKPEeTHbIe TUNbl TpaHcgopMaTopoB. [0-
nyckaeTcs No CornacoBaHunio Mexay U3rotoBuTenem 1 noTpebuTeneM N3roToseHne TpaHcopmMaTopoB C rNaakum-
MU KaTKaMu 4719 NPOA0/1IbHOrO U NOMNEPEYHOro nepemMeLeHuns.

6.2.4.2 Konesa ansa npoAonbHOro nepeMmeweHna — 1524 mm. Kones Onsa nonepeyHoro nepemeLieHns —
B COOTBETCTBUM C NpunoxeHuem I.

6.2.5 Kaxablih TpaHcopmaTop AO/KEH UMETb:

a) Macsio3anopHoe YCTPOWCTBO Ha HUXHEM KOHLe TpyObl, MPUCOEANHEHHON K BEPXHEN YacTu 6aka, Ans
NoAKNIYEHNA MACN00YNCTUTENbHONM YCTAHOBKY 1 3aNUBKM Macna. Macno3anopHoe yCTPONCTBO A0/1XHO ObITb
pacnonoXeHo HaA0CTYNHOI 06CNyXMBaloLWeMy NepcoHany BbICOTe OT 3eMJIW. Y C/IOBHbI/ NPOX0A4 Mac/103anopHo-
ro yctpoiictea — 50 mMm.

MpumeyaHune — BTpaHcdopmaTopax MOWHOCTLIO 2.5 1 4 MBA pgonyckaeTcs pacnofiokeHue Macnosanop-
HOTO YCTPOICTBA Ha KpblLlKe 6aka;

6) Macsio3anopHoe yCTPOICTBO B HWKHEel YacTn 6aka A1 NpUCOefMHEHNS Mac/i004YNCTUTENbHON ycTa-
HOBKM 1 cAnBa Macna. 9To Mac/iio3anopHoe yCcTPOoMCTBO 1 Mac03anopHoe yCTPOCTBO, YKazaHHOe B nepeyuncre-
HUW @) HACTOALLEro NyHKTa, AO/IXHbI 6bITb PACNOMI0XEHBI HA NPOTUBOMOJIOXKHbLIX CTOPOHAX TpaHcdopmartopa.

YCNoBHBbI MPOX0J Mac03anopHOro ycTpoicTea:

-80 MM — ANnA TpaHcopMaTopoB MOLWHOCTbIO A0 32 MBA:

-0T7 100 mm go 125 mm — ansi TpaHcdopmaTtopoB MoLwHoCTbo 40 MBA n 6onee;

B) Macs03anopHoe yCTPOICTBO B HKHEl yacTu 6aka g5 otbopa npobbl Macna;

r) npo6Ky Ha fHe 6aka AnA cnvBa OCTaTKOB Macna,

[) Macno3anopHoe yCTPOWCTBO A8 NPUCOeANHEHUSI BaKyyM-Hacoca, pacnosioKeHHoe Ha BepXHeii Yyactu
6aka. YCNoBHbI NPOX04 Macn03anopHoro yctpoinctea — 50 mMm.

6.2.6 B 4ByX06MOTOUHbIX TpaHChOpMaTopax MoLHOCTb0 25 MBA 1 6onee gomxHa 6bITb NpefycMoTpeHa
BO3MOXHOCTb N0ABOAA 3KPaHNPOBAHHbIX TOKONMPOBOAOB K BBoAaM HH, a B TpaHcopmaTopax Tuna TATHLU Bcex
MoljHocTeli — K BBogam HH n CH.

6.2.7 TpaHcopMaTopbl O/MKHbI 6bITh paccumMTaHbl 419 YCNOBUIA TPAHCNOPTUPOBAHUA Ha OTKPbITOM NOJ-
BWXHOM cOoCTaBe.

6.2.8 CTOIKOCTb TPAHCHOPMATOPOB NPU KOPOTKMX 3aMblKaHUAX 1 yAapHbIX TONUKax TOKOM NOATBEpPXAaeTcs
VCMbITAHUAMMN N PacYEeTHbIM CPaBHEHWEM C UCMbITAHHbIM NpoToTUnomM no FOCT P 52719 ans TpaHcopMaTopoB
MOLLHOCTbI0 7,0 40 MBA BkAtoUnTEbHO. CTONKOCTb MOATBEPXAAETCSH UCMBITAHUAMU UM pacyeTHbIM 060CHOBA-
Huem no [1].

6.2.9 TpaHcopmaTopbl He A0/MKHbI Tpe60BaTh NOANPECCOBKU 0OMOTOK ¥ MarHUTONPoOBOAa B TeYEHUN BCETO
Cpoka Cnyx6bl.

6.2.10 KOHCTPYKUUSA pagmaTtopoB OXax4arolwmnx ycTpoicTB 0KHA ObiTb NNACTUHYATON.
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6.2.11 3anopHas apmaTypa 40/HKHa 6blTb CbEMHOIA.

6.2.12 KpaHbl 1 3aTBOPbI, yCTAHOB/IEHHbIE HA TPaHCcopmaTope, AO/KHbI UMETb METKM, yKa3blBatoline ux
nonoxeHue.

6.2.13 TpaHcchopmaTopbl AO/MKHbI UMETb 3aN0pHY0 apMaTypy, N03BOAOLWY0 CHAMATb pagmaTopbl U oxna-
AuTenu 6e3 cnvBa macna u3 6aka Ha Bpems TpaHCNopTUPOBaHUSA.

6.3 Tpe6oBaHua K HagexHocTn — no FOCT P 52719.

6.4 Tpe6oBaHWA N0 YCTOWYMBOCTYU K BHELWHMM BO3aeicTBusIM — no FOCT P 52719.

6.5 HarpysoyHas cnocobHocTb TpaHcopmaTopoB— no FOCT 14209.

B TpaHcchopmatopax Tuna TATHL gonycTumble cuctemaTnyeckme n aBapuiiHble neperpyskv o6moTok HH 1
CH He [o/mMKHbI NpeBbIWaTh UX HOMUHAIbHYO MOLWHOCTb, a 418 06MOoTOK BH nx npuHumatot no FOCT 14209.

7 TpeboBaHua 6e3o0nacHOCTU

7.1 Tpe6oBaHus 6e30MacHOCTW, B TOM 4YMC/E€ U MOXApPHO 6€30MacHOCTM, AO/MKHbI COOTBETCTBOBATHL
FOCT P 52719.

7.2 Mo Tpe6oBaHunio NoTpe6uTeNs Ha TpaHcgopMaTope ycTaHaBIMBaeTcs:

a) aBTOMaTMyeckas cuctema MOHUTOPUHTA U AUATHOCTUKY,

6) cuctema npefynpexaeHns B3pbiBOB 1 NOXapos..

8 TpeboBaHUA K OXpaHe OKpyXakLleii cpegbl

8.1 Mpw Npon3BOACTBE TPAHCOPMATOPOB, UX UCMbITAHUN, XPAHEHUW, TPAHCNOPTMPOBAHMM, 3KCNyaTalum
1 yTUAn3aumum AOMKHbI 6bITb NPEAYCMOTPEHBI Mepbl A/151 NPefoTBpalleHus NPUYMHEHNS Bpeaa okpyxatoLlei
NPVUPOAHOI cpeAe 1 340pOBbIO0 YesiIoBeKa.

8.2 YpOBEHb HamnpsikeHus paguonomex, M3MopeHHbiii npu 1, Hp/a/3, He 6onee 2500 mkB (MWK —
Hanbonbliee paboyee HanpsXxeHue).

8.3 JonyCcTUMbIi CKOPPEKTUPOBAHHbI/ YPOBEHb 3ByKa Ha pacCTOAHUM 2 M OT KOHTypa TpaHcopmaTopa —
cornacHo NOCT 12.2.024 (tabnuua 2).

9 KomMnnekTHOCTb

9.1 KomnnekTHOCTb TpaHcopmaTopa

B komnnekT TpaHchopmaTtopa A0/KHa BXOAUTb akTUBHasA YacTb B paboyem 6ake v cnegytolme coctaBHble
yacTtu:

a) pacwuputens ¢ macnoykasatenem no FOCT P 52719 1 nneHo4yHol 3aWwuToii macna;

6) ABa knanaHa cbpoca AaBneHns, pacnonoXeHHble No AnaroHanun Ha 6ake TpaHcdopmaropa;

B) pesie 6bICTPOro HapacTaHus AaB/eHns;

r) otce4yHoli knanaH B cootTBeTcTBUM ¢ TOCT 12.2.007.2;

) NOBOPOTHbIE KapeTku;

e) pagumatopsl, pagmMatopbl C BEHTUNATOPaMKU, BOLOMAC/IO0X1aAUTENN C 3/IEKTpOHAacocaMu, oxnagnutenu c
3fleKTpoHacocamu U BeHTUAATopamu;

X) Mac/nonpoBoAbl, apMmaTypa 1 KOHTPO/IbHO-U3MepuTeibHaa annapartypa, yctaHas/iMBaemMas Ha Macnonpo-
BOJax HaBEeCHbIX CUCTEM OX/TaXAEHMUS 1 TPYNNOBOro OxaxhaloLLero ycTpoicTaa;

1) wkad (wkadbl) aBTOMATUYECKOrO yNpaB/eHnsa CUCTEMOI OXnaxaeHus;

K) BCTPOEHHble TpaHcopMaTopbl TOKa BCOOTBETCTBUM C 6.2.3;

1) KOHTPOJIbHbIE Kabenw,

M) KOpo6Ka 3aX1MOB 418 NPUCOeNHEHNSI KOHTPONbHbLIX Kabenei;

H) ra3oBoe pene And 3alnTbl TpaHcopmaTopa v 3aluTHoe pene ycTpoiictea PMH;

M) yCTPOWCTBO 4151 0T60pa Npob rasa 13 ra3oBoro pese € ypoBHSA yCTaHOBKM TpaHcopmartopa (no cornaco-
BaHWIO MeXAay notpebuTtenem v U3roToBUTENEM) U ra300TBOAHbIE TPYOb;

p) TepMOMETPbI MAHOMETPUYECKNE CUTHA/bHbBIE;

C) KOMMNeHcaTopsbl (MPY BbIHECEHHOI CUCTEME OXNTaXAeHNS);

T) BBOAbI;

y) ycTpoliicteo PIMH (419 cooTBeTCTBYIOLWNX TPaHChopMaToOpOB) KOMNIEKTHO C annapaTypoii aBTomaTnyec-
KOro perynumpoBaHus cornacHo FOCT 24126;

12
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@) BO34YyXOOCYLINTENN;

X) UNbTPbI HENPEPBLIBHOV OYUCTKM Macna (TepMOCUOHHbIE, aACOPOLNOHHbIE);

1}) macno TpaHcopmaTopHoe, 3aMBaemMoe B TpaHchopmartop npy nepeso3ke (kpoMe macna Ans foNNBKU U
TEXHOMOTNYeCKUX HYXJ),

4) MacnsHble TpaHcopmaTopsl, TpaHCNOpPTUPYeMble 6e3 Macna, ¢ 6akoM, 3aM0/IHEHHbIM BO3AYXOM WU
WHEPTHbLIM ra3oM, AO/IKHbI ObITb YKOMMNIEKTOBAHbI CeAYLWUMY N34eNAMU.

1) KOMNIEKTOM 6asi/IoHOB CO CXaTbIM ra3oM B KO/IMYECTBE, lOCTATOYHOM A/151 NOAAEPXaHNUS AaB/eHUs B
6ake oT 5 f0 15 klNa Ha Bpems TPaHCMOPTMPOBAaHUSA M NOCefYI0Lero XxpaHeHus;

2) yCTpOIACTBO ANA NOANUTKM ra3om 6aka, aBTOMaTUYeCckn NoAAEePXKNBAKOLLUM B HEM N36bITOYHOE flaB/ieHne
oT 50 15 kMMa.

MpumeyaHue — 0 COrNACOBAHUI0 MEXAY W3rOTOBATENIEM U MNOTPEGUTENIEM KOMMJIEKT MOCTaBKM MOXET
6bITb AOMNOMIHEH APYIVMU KOMIIEKTYIOLMMN M3AENMSIMA HA YCNOBWSX [OrOBOpa MOCTaBKW, Kpome TpaHchopmarto-
pOB. rae TpaHCGIOPMATOPbI TOKA PACMOIOKEHbI MOJ KPbILLIKON 6aka;

L) cTayMoHapHasn nectHuua,

) Tabnuuka TpaHcopmaropa;

3) KOMNAEKT 3anacHbIX YacTel U He06X04MMOT0 cneLyanbHOro MHCTPYMEHTa cornacHo cneuundukaumm 3.
Mo TpebosaHUio NoTpebuTeNsa BTpaHchopMaTope ycTaHaBNUBaOTCA:

- faTYMKM KOHTPONA TeMnepaTypbl Macna Ha BXoAe U BbIXOo4e U3 oxnagutens:

-AaTYnKU raso- 1 BNarocogepxaHuns TpaHchopMaTopHoro macna B 6ake.

9.2 KOMNNEKTHOCTb TEXHUYECKOI AOKYyMeHTauuu

MpumeuaHune — KTpaHcchopmatopy AO/MKHA NpunaratbCa TeXHUYeckas [OKYMEHTauUMss Ha PYCCKOM A3blke,
yka3aHHas B 9.2.1—9.2.4.

9.2.1 NMacnopTa:

- TpaHchopmaTopa:

- KOMNEKTYOLWUX TPAHCopMaTop M3aenuii.

9.2.2 OKkcnnyaTtaumoHHas gokymeHtaumsa no FOCT 2.601 n peMOHTHas AOKYMeHTauus:

- PYKOBOACTBO NO 3KCMyataunn, cogepxatyee pasfen no peMoHTy TpaHcdopmartopa;

- UIHCTPYKLMSA NO TPAHCMOPTUPOBAHUIO, XPaHEHWNIO, MOHTaXy M BBOAY B aKCMNyaTaLluio TpaHchopmaTopos;

- TeXHMYecKkne ONMcaHna U MHCTPYKL MM N0 3KCnayaTauum n peMOHTY CUCTEMbI OXNIaXAEeHNSA, Nepekoyal-
L ero ycTpoiicTBa u ero npuBoAa, macnoykasaresns. BCTPOEHHbIX TpaHCOpMaTopoB TOKa, ra30BOro pese, BO3ay-
XoocylwmTenein. Apyrux npubopos, yCTaHOB/IEHHbIX HA TPaHCchopmartope;

- BE,OMOCTb 3KCNNyaTaLNOHHbIX LOKYMEHTOB;

-BefgomMocTb 3UM.

9.2.3 YepTexu:

- rabapuTHbIA NN MOHTAXHbIV YepTex;

- YepTexu MOHTaXa CUCTEMbI OXaXAEHUS;

- YepTexun MOHTaxa paclmpuTens n NecTHUUbI;

- YepTeXMn MOHTaxa KOHTPO/IbHbIX kKabeneli:

- YyepTexu MOHTaxa BBOAOB, EMOHTUPYEMbIX Ha BPEMS TPAHCMOPTUMPOBaAHUA WAW MOHTaxa TpaHcdop-
maropa,;

- CXeMbl WKada aBTOMaTUYeCKoro ynpas/ieHUs CUCTEMbI OXNaXAeHUs;

- YepTexu OTBOAOB;

- YyepTexu oxnaautens;,

- YepTexXu YCTaHOBOK MOHTaxa CbeMHbIX TpaHC(hopMaTopoB TOKa;

- CXeMbl 3a3eM/ieHus TpaHcdopmartopa;

- CXeMbl nepekntyatouiero yctpoiictsa PMH v anekTpuyeckoli NpUHUUNNANbHONM CXeMbl €ro ynpaBfieHus;

- yepTexu aKTUBHON YacTy;

- NPUHLMNMaNbLHOM 3N1eKTpUYeCcKoli cxembl TpaHchopmaTopa,;

- YyepTexu yCTaHOBKMN U KpenaeHus TpaHcdopmaTopa Ha OTKPbITOM MOABUXHOM COCTaBe;

- Apyrue YyepTexu no corfacoBaHnio Mexay npon3BoanTesieM 1 3aKa3qynKom.

MpumeuvaHunsa
1 TexHu4yeckylo ACKYMEHTaUMIO npuiaraloT B O4HOM 3K3emnspe.
2 HavmeHOoBaHWe TeXHUYECKON AOKyMeHTauun A0nyCcKaeTcs U3MEHSATb 6e3 M3MEeHEeHUs CoAepXaHus AOKyMeHTa.
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9.2.4 HaTpaHcdopmaTopbl AO/MKHbI NPeACTaBAATLCA Caefylolme paspellnTesbHblie JOKYMEHTbI:

-CBMUAETeNbCTBO 06 YTBEPXKAEHNM TN Ha CPefCTBa N3MEPEHNS, YCTaHOB/IEHHbIe Ha TpaHcdopmartope [npu
MX Hanuumm (Konus)], ceefleHns o NoBepKe cpeACcTB U3MEepPeHNs;

-feknapauus 0 COoTBETCTBUM UM cepTudhrKaT COOTBETCTBUA TpaHcdopmaTopa (Konus, 3aBepeHHas cuHei
neyaTblo N3roTOBUTENSA):

- CAHUTapHO-3NNAEMUNOJIOTNYECKOe 3aK/TI0YEHNE Ha TaKOKPACOYHble NOKPbITUS (Konus).

MpumMeyaHue — [Ins KOMNIEKTYIOLWX U3LENUI pa3peLunTesibHble AOKYMEHTbI NPELCTaBATCS No Tpe6osa-
HUIO 3aKasuvka.

10 Mpaswunia npuemMkn

10.1 MpaBwuna npuemkun gomkHbl cootTBeTcTBoBaTb FOCT P 52719 1 HacToAWweMy cTaHgapTy.
10.2 VicnblTaHma 6aka Ha MexaHW4YeCcKy NPOYHOCTb HAa TPaHCNopTepPe B CTATUYECKOM pexnme— AN TpaHc-
hopmaTopoB. TPAHCMOPTUPYEMbIX HA TPAHCMOPTEepax CoUYIEHEHHOTO THNa.

11 MeToabl KOHTpONA

11.1 MeToAbl KOHTPONA AO/MKHbBI cooTBeTCcTBOBaTL FTOCT P 52719  HacToAweMy cTaHAapTy.

11.2 NcnbiTaHns 6akoB TpaHCOpPMaTOpPOB Ha repMeTUYHOCTb cnegyeT NpoBOAUTL CTONGOM Macna B Teve-
Hue 3 4. BbicoTa cTonba macna fo/mkHa 6biITb 3*°3M Haj BEPXHWM YPOBHEM KpblWKK H6aka, Temnepartypa
macna— ot 108Cfo60°C.

11.3 cnbiTaHns Ha HatheB TpaHcdopmaTopoB Tunos TPAH, TPALH ¢ ognHakoBbIMy HanpsXXeHneM yacTten
06MOTKM HU3LWEro HanpsXeHnsa AO/MKHbI NPOBOANTLCA Kak ANA [BYXOOMOTOYHbLIX TPAHCHOPMATOPOB (T. €. Npu
napannenbHoM coefMHeHUN YacTeil O6MOTKN HU3LWIEro HaNPsXeHUs), a UCNbITAHWUA HaNPSAXEeHUAMU FPO30BbIX
UMMNY/IbCOB — KakK A1 TPEXOOMOTOUHbIX TpaHCopMaTOpOB.

12 MapkupoBKa 1 ynakoBka

12.1 MapkupoBka

12.1.1 MapkupoBka — no F'OCT P 52719.
12.1.2 TpaHcnopTHasa MapkupoBka hy30Bbix mecT npoBoautcs no NOCT 14192 n cofepXnT OCHOBHbIE,
AONONMHUTE IbHBIE N UHOPMALMOHHbIE HAAMUCK N MaHUNYNALNOHHbIE 3HAKW.

12.2 YnakoBka

YnakoBKy [AEeMOHTUPOBAHHbIX COCTaBHbIX YacTel, 3anacHbIX 4YacTeill U TeXHUYeCKOl [OKyMeHTauuu
BbIMOJIHSAOT B COOTBETCTBMM C PA60OYMMUN YepTexamu, BbIMOJIHEHHbIMW Ha OCHOBaHMM TpeboBaHuii FOCT 23216
nrocCT P 52719.

13 TpaHcnopTupoBaHne U XpaHeHue

13.1 TpaHcnopTupoBaHue TpaHcgopmaTopos — no FOCT P 52719. Mo Tpe6oBaHWio NoTpebuTens yctaHas-
NNBalOTCA faTunKn 3amepa yCKOPeHUii Nnpu haHcnopTUpoBaHuu.

13.2 Ycnosusi xpaHeHusi TpaHC)OpPMaToOpoB B 4YacTy BO3AENCTBUS KIMMaTuyecknx ¢aktopos — 8 no
FOCT 15150. AeMOHTUPOBaHHbIX 1 3anacHbix yacteih — 5 no FOCT 15150. Cpok coOXxpaHsieMOCTN B ynakoBKe 1
KOHCepBaLuuu N3roToBUTENSA — OLUH rof.

XpaHeHune TpaHchopmMaTopoB AO/IKHO OCYLECTBNATLCA B COOTBETCTBUMN C TpeboBaHmuamu FTOCT 23216 u
3KCnyaTaLMoHHOW foKyMeHTaunell.

14 YkasaHvus no akcnnyatauum

14.1 3kcnnyaTtaunsa daHcopmMaTtopoB AO/KHA NPOBOAUTLCA B COOTBETCTBAM C TpeboBaHMAMMU
FOCT P 52719 n akcnayaTtaunoHHOW AOKyMeHTau e,

14.2 BckpbITUE aKTVBHOI YacTn TpaHChopMaTopoB Noc/ie BBeAeHWe B 3KcnayaTaLl o HeobxoAnMo BbINOJI-
HATb B COOTBETCTBUM C MHCYKLMEN No akcnyaTaymm.

15 lapaHTUn mn3rotosuTens

FapaHTumn nsrotosutens — no FOCT P 52719.
14
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Mpunoxexve A
(cnpaBo4Hoe)

HoMunHanbHble HaNpPsXXeHUs OTBETBEHNA 06MOTOK

Tab6nunya A .1— TpaHcdopmatopsl NEB

CTyneHs HanpsaxeHne «B
perynupoBaHus. %
BH CH
-5.0 114,95 156.75 32.78 36.58
-2.5 117.98 160.87 33.64 37.54
HomMuHanbHas 121.00 165.00 34.50 38.50
+2.5 124.02 169.12 35.36 39.46
+5.0 127.05 173.25 36.22 40.42

Tab6nuya A.2— TpaHccopmatopsl PMH 110 kB ans uicna ctynexHei

CTyneHb perynu- CTyneHb perynu-

poBaHna. % Hanpsxexve. kB poBaHAS. % HanpsxeHne KB
-12.0 5.81 9.68 +1.5 6.7 11.60
-10.5 5.90 9.84 +3.0 6.8 11.33
-9.0 6.01 10.01 +4.5 6.9 11.49
-7.5 6.10 10.17 6.0 6.99 11.66
-6.0 6.20 10.34 +7.5 7.09 11.82
-4.5 6.30 10.50 +9.0 7.19 11.99
-3.0 6.40 10.67 +10.5 7.29 12.15
-1.5 6.50 10.83 +12.0 7.39 12.32
HomuHanbHas 6.60 11.0 +13.5 7.49 12.48
— — — +15.0 7.59 12.65

Tab6nuya A.3— TpaHccopmatopbl PMH 110 kB ans umcna ctyneHein +9

CTyneHb perynuposanus. % HanpsxeHue. kB CTyneHb perynuposaHus. % Hanpsxenne. kB
-16.02 96.58 + 1.78 117.04
-14.24 98,63 +3.56 119.09
-12.46 100,67 +5.34 121.14
-10.68 102.72 +7.12 123,19
-8.90 104.77 +8.90 125.23
-7,12 106.82 +10.68 127.28
-5.34 108.86 +12.46 129.33
-3.56 110.91 +14.24 131,37
-1,78 112.95 +16.02 133,42

HomuHanbHas 115.00 — —
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Ta6nuya A4 — TpaHcopmartopsl PMH 150 kB ansa uicna ctyneHei + 8

CTyneHb perynupoBaHus. % HanpsaxeHue. kB CTyneHb perynuposaHusa. % HanpsaxeHune, kB
-12.0 139.04 +1.5 160.37
-10.5 141.41 +3.0 162.74
-9.0 143.78 +4.5 165.11
-7.5 146.15 +6.0 167.48
-6.0 148.52 +7.5 169.85
-4.5 150.89 +9.0 172.22
-3.0 153.26 +10.5 174.59
-1.5 155.63 +12.0 176.96
HomuHanbHas 158.00 — —
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Mpunoxexve b
(cnpaBo4Hoe)

3HavYeHNa HanpsXXeHWa KOPOoTKOro 3amblKaHusa
Ha KpaliHWX OTBeTBNeHUAX TpaHcdopmaTtopos PIMH
(NpuBeAeHHble K HOMUHAMbHOW MOLWHOCTN TpaHcdopmaTopa
N HOMUWHA/bHbIM HaMPsXXeHUAM OTBETB/IEHWNA)

Tab6bnwuya bl — /[ByxobMoTouHble TpaHcdopmaTopsl PMH 110 kB

HomuHanbHas
MoWwHOCTb. MBA

12

2.5
+15
16
6.3 +16
16

10,0
+16
16

16.0
+16
16

25.0
+16
16
40.0 .16
16

63.0
+16
16

80.0
+16
16
125.0 16

CTyneHb
perynupoBaHua. %

FOCT P 55016—2012

BH-HH

10.26
10.85

10.58
11.72

10.49
11.73

10.09
11.05

10,44
11.34

10.35
11,02

10.05
10.66

10.44
10.91

10.50
11.90

Ta6nunya b.2— TpexobmoTouHble TpaHcchopmatopbl PMH 110 kB

HomunHanbHas CTyneHb
MOUWHOCTL. MBA perynuposaHus.

-16

6.3
+16
-16

10.0
+16
-16

16.0
+16
-16

25.0
+16
-16

40.0
+16
-16

63.0
+16
-16

80.0
+16

%

19

20

18

19

18

20.
21.

HanpsxeHne KOpOTKO

HanpaxeHne KOPOTKOro 3amblKaHusA.

BH- HM)HH2)

.40
.40

.84
20.

12

.02
20.

30

.40
19.

64

00
18

3aMblKaHus.

%

"X ox

BH-HH

9.94
11,07
10,75
11.77
10.11
11.28

9.95
10.78

9.95
11.05

9.83
10.57

10.46
11.36

17

18.

17.

19

17.
18.

17

18.

18.
18.

18

.08
28

68
.04

14
57

.49
30

22
85

.49

18.91

18.96
19.76
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Tab6bnuuya bBb.3— [ByxobmoTouHble TpaHcthopmaTopsl PMH 150 kB

HanpsaxeHne KOpOTKOW 3aMblikaHua. %

HomuHanbHas CTyneHb
MOWHOCTL. MBA perynuposaHuna. %
BH-HH 8H —HH,{HH?2)
-12 — -
6.3*
+12 — —
-12 10.5
16.0 +12 11.5 —
-12 10,2 19.2
32.0
+12 11.2 20.4
-12 12.5 23.5
63.0 12 13,5 24.5

* 3HaueHUsi napameTpoB TpaHcqopMaTopa yCTaHaBMMBAKOTCSA M0 pe3y/ibTaTam MPUEMOUHBIX UCTIbITaHWIA.

Tab6nuya b.4— TpexobmoTouHble TpaHcdopmatopsl PMH 150 kB

Hal'lpﬂ)KeHI/le KOPOTKOK 3aMblKaHNA. %

HomunHanbHasn CtyneHb
MOWHOCTb, MBA perynuposaHusa. %
BH-CH BH-HH
-12 10.4 17.2
16
+12 11.4 18,2
-12 10,0 17.5
25
+12 11.0 18.5
o -12 10.0 18.0
4
+12 11.0 19.0
-12 10.5 19.0
63
+12 11.3 20.0
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Mpunoxexve B
(pekomeHayemoe)

HoMUHanbHble NePBUYHbIE N BTOPUYHbLIE TOKK
BCTPOEHHbIX TpaHCOpMaToOpoB ToKa
Tab6nunya B.1 — [IByxo6mMOTOYHbIE TpaHchopmaTopb! 110 kB

HoMWHanbHbie MepBUYHbIE U BTOPUYHbIE 0«U AN TpaHC(OPMATOPOB Toka

HomuHanbHas mouHocTb. MBA

Ha NuHeliHbIXx BBOAax BH Ha HeliTpanbHoM BBOAE BH
25 OrtcyTcTByHOT

300-200-150-100/1 wnmn 5

4.0: 6.3; 10,0; 16.0 300-200-150-100/1 wnu 5
25.0; 32.0; 40.0 600-400-300-200/1 vnm 5

63.0; 80.0 1000-750-600-400/1 vm 5 600-400-300-200/1 nm 5
125.0; 200.0 2000-1500-1000/1 wnn 5

250.0; 400.0 4000-3000-2000-1000/1 wm 5 1000-750-600-400/1 wwm 5

Tab6bnuya B.2— TpexobMoTouHble TpaHchopmaTopbl 110 kB

HoMuWHanbHble NepBUYHbIE W BTOPUYHbIE TOXW ANA TpaHchopmaTopoB Toka

HomuHanbHasn ~
Ha JIMHEeWHbIX BBOAAX
MouHoCTL. MBA Ha HeliTpanbHom BBOAe BH
BH CH
6,3; 10.0 300-200-150-100/1 unu 5

300-200-150-100/1 wnu 5 300-200-150-100/1 wnnmu 5

16,0
600-400-300-200/1 wunu 5
25.0 600-400-300-200/1 unu 5
40.0 1000-750-600-400/1 nnmn 5 600-400-300-200/1 wunwn 5
1000-750-600-400/1 nnmn 5
63.0; 80.0 3000-2000-1500-1000/1 unu 5

Ta6nuya B.3— [Byxo6MoTOUHblE TpaHcchopmaTopbl 150 kB

HomuHanbHble nepBuYHbIe U BTOPUYHbIE TOKUM ANSA TpchrbopmaTopOB TOKa

HomuHanbHaa mMouwHoCTb. MBJ

Ha NUHelNHbIX BBOAax BH Ha HeliTpanbHom osoge BH

300-200-150-100/1 nnmn 5 300-200-150-100/1 wunmu 5
16.0
32.0 600-400-300-200/1 nnmn 5
600-400-300-200/1 unn 5
63.0 1000-750-600-400."1 unu 5
125 600-400-300-200/1 unu 5
2000-1500-1000/1 wunun 5
250
1000-750-600-400/1 nnmn 5
400 3000-2000-1500-1000/1 unmu 5
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Tab6nunya B.4 — TpexobmoTouHble TpaHcdhopmaTopbl 150 kB

HoMWHanbHble NepBUYHbIE W BTOPUYHbLIE TOKW ANSA TPaHCHOPMATOPOB TOKA

HomunaneHas Ha JINHEHbIX BBOAax
MOWHOCT. MBA Ha He#iTpanbHoM BBOAE BH
BH CH
16 -200-150- 1000-750-600-40QM wnu 5
300-200-150-100/1 300-200-150-100/1 wwm 5
wm 5
25
40 600'403;1302'200/ L 3000-2000-1500-1000/1
nw 5 600-400-300-200/1 wnnm 5
63 1000-750-600-400/1
wm 5
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MpunoxexHne I
(o6sa3aTensHoe)

Kones Ans nonepeyHoro nepeMeuieHus

Ta6nunuya T1

NcnonHeHnune HoblnmanbHas Konesi, HM
TpaHcdopmaTtopa MOWHOCTb, MBA HanpsaxeHunii.a8 !
2.5 110/HH 1524
2.5* 121/HH —
4.0* 121/HH —
6.3 115/HH 2000
6.3* 121/HH —
6.3* 158/HH —
10.0 115/HH 2000
10.0* 121/HH -
16.0 115/HH 2000
16.0* 121/HH —
16.0 158/HH 2000
25.0 115/HH 2000
25.0* 121/HH —
[Byxo6MoroyHble 32.0* 121/HH —
32.0 158/HH 2000
40.0 115/HH 2000
40.0* 121/HH —
63.0 115/HH 2000
63.0 158/HH 2500
80.0 115/HH 2000
80.0 121/HH 2000
125,0 115/HH 2500
125,0 121/HH 2000
125,0* 165/HH —
200,0 121/HH 2x2000
250.0 121/HH 2x2000
250,0* 165/HH —
400,0 121/HH 2x2000
400.0* 165/HH —
6.3 115/CH/HH 2000
10.0 115/CH/HH 2000
16.0 115/CH/HH 2000
16.0 158/CH/HH 2000
25.0 115/CH/HH 2000
TpexobmoTouHbIe 25.0 158/CH/HH 2000
40.0 115CH/HH 2000
40.0 158/CH/HH 2000
63.0 H&CHMH 2000
63.0 158/CH/HH 2500
80.0 115/CH/HH 2000

* Pasamep Kosien TpaHcdopmaropa yCTaHas/IMBAIOT Mo pesy/ibTaTaM COrfiacoBaHus C noTpe6urenem.
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Bubnuorpadus

[1] PO 16.431—88 TpaHcthopMaTopbl CUNOBbIe. PacyeT anekTpoanHamMmnyeckoin CTOMKOCTM 0BGMOTOK NPy KOPOTKOM
3aMblKaHnK
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YK 621.314.222.6.001.4:006.354 OKC 29.180 E64

KntoyeBble c/ioBa, TpaHCOPMaTopbl CU/I0BbIE, TEXHUYECKUE YC0BUS, 06/1aCTb MPUMEHEHUS, OCHOBHbIE Napa-
MeTpbl, TeXHUYeckne Tpe6oBaHus, npaBuna NnpUemMk1, MeToAbl KOHTPO/IA, MapKNPOBKa, yNakoBka, TpaHCnopTupo-
BaHWe. xpaHeHune, TpeboBaHNA k 6e30NacHOCTUN, KOMMIEKTHOCTb, yKka3aHWs Mo aKcnayaTauuv, rapaHTum n3rotTosu-
Tens
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