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KaIllM CBEJICHUS O KOHCTPYKIIMHU, XapaKTePUCTHKAX W YKa3aHUs ISl TIPaBUIIBHON U
0€30IMacHO# dKCIUTyaTalliK, TEXHUYECKOTO OOCITY)KMBaHUS, TPAHCIIOPTUPOBAHUS H
XpaHeHusI TpaHc(hopmMaTopoB.

B nononHeHne K HaCTOSANIEMY PYKOBOJCTBY CIEIYET IOJIb30BAThCS AKCILTY-
aTaIlMOHHBIMH JJOKYMEHTAaMHU Ha KOMILICKTYIOIIYIO alaparypy.

B cBsI31 ¢ TOCTOSIHHBIM COBEPIICHCTBOBAHHEM KOHCTPYKIIMA W TEXHOJIOTHH
M3TOTOBJICHHSI M3JICIUH B HACTOSIIEM PYKOBOJCTBE MO KCILIyaTal[id MOTYT UMETh
MECTO OT/ICIbHBIC PACXOXKICHHUS MEXKIy OMHCAHUEM M U3JCJIUEM, HE BIIMSIOIINEC Ha
paboTOCIIOCOOHOCTh, TEXHHYECKUE XAapPAaKTCPUCTUKH W YCTAHOBOYHBIC pa3Mepbl
U3JICITHSL.
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1 OIIMCAHUE U PABOTA

1.1 Hasnauenue uznenuu

1.1.1 Tpanchopmaropst TMI', TMI'MI, TMI'CY knaccoB HanpspKeHUs
a0 15 kB cunoBble TpexdazHble MOHMKAIOIINE C ECTECTBEHHBIM MACISTHBIM
OXJaXKJCHUEM, C TEPEKIIOYCHHEM OTBETBICHUH OOMOTOK 0€3 BO30YXXIeHUs, B
TepMETUYHOM HCIIOJIHEHUU (B JajdbHEHIIEM HMEHYeMble «TpaHC()OpMAaTOpPEI»),
BKJIIOYAaE€MbIE B CETh NEPEMEHHOro Toka yactotor 50 I'm, mpenHazHadeHbI IS
npeoOpa3oBaHUs JJIEKTPOIHEPIUU B CETAX HHEPrOCUCTEM U MOTpedUuTene
AIEKTPOIHEPTHH.

Tpanchopmaroper TMI'MII mnpennasHaueHsl a7 MOTpeOUTENEH ¢
MOBBILICHHBIMU TPEOOBAHUSAMM K YPOBHIO IIyMa M K MOTEPAM XOJOCTOrO X0Ja,
TMI'CY — nns cereld um mOTpeOUTENEH C TMOBBIMNIEHHBIMH TPEOOBAHUSIMHU K
CUMMETPUYHOCTH (pa3HbIX HANPSKEHUH MPU HEPAaBHOMEPHOU Harpy3ke ¢as.

1.1.2 Tpanchopmaropsl npeaHa3HAUEHbI AJIs SKCIUTyaTallid B paiioHax ¢
YMEPEHHBIM WJIU XOJIOAHBIM KIIMMATOM IIPHU:

- HEB3PBIBOOIIACHOM, HE  COJEpXKalled  TOKONPOBOIAIIEH  IBLIX
OKPYXaIIIEH CPeIE;

- BBICOTE YCTaHOBKH HaJ ypoBHEM Mops He 6osee 1000 m.

Tpancpopmaropsl He mNpeaHa3HAayeHbl A pabOThl B YCIOBHSX TPSACKH,
BUOpanuu, yJ1apoB, B XUMUYECKH aKTUBHOU CpeJie.

Pexxum paboThl — nnuTenbHbId. TemmepaTypa OKpY’KaroIlero Bo3ayxa Jjist
TpaHc(hOpMaTOpOB, MpPEIHA3HAUYECHHBIX MJIs1 PadOThl B YCIOBHSIX YMEPEHHOI'O
Kkiumara (ucrnosiHeHue Y) — ot munyc 45 no mmoc 40 °C, qist TpanchopmaTopoB
ucrogHenust XJI (McroHeHue IS XOJIOAHOTO KJIuMarta) — oT MUHYyC 60 10 TuTroC
40 °C, nns tpanchopmaropoB ucnosnenus Y XJI (MucrmogHeHue AJi1 YMEPEHHOTO U
XO0JIOTHOTO KiIMMaTa) — oT MmuHyc 60 mo rutroc 40 °C.

Tpanchopmaropsl ¢ ucnomHeHuem Y XJI momyckaroT — dKCIUTyaTaluio B
KJIMMAaTH4YECKUX UCIIOMHEHUAX Y n XJI.

Kareropus pasmenienns tpanchopmatopoB — 1 mo I'OCT 15150-69.

TpancpopMaropsl AOMYCKAIOT HKCILTyaTallM0 B YCIOBHSX KaTeropuil
pasmemienus 2, 3, 4 no I'OCT 15150-69.

1.1.3 YcnoBHOe 0003HaUeHHE TUIIOB TPaHCHOPMATOPOB:

TMI' — Tpexda3Hblii C €CTECTBEHHBIM MACISIHBIM OXJIaXJICHUEM, JBYX-
OOMOTOYHBIN,  MepeKiovYaemMblidi  0e3  BO30OYXICHHUS, TIEePMETUYHBIA B
ro@pupoBaHHOM O0ake C TMOJHBIM 3aMOJIHEHHMEM MAacjoM; Tociie OYyKBEHHOTrO
0003HaueHus HUPpaMu yKa3pIBAETCS HOMUHAIbHAS MOILHOCTh TpaHcpopMaTopa B
kB A, Hanbonpmmii kiacc HampsbkeHust ctopoHsl BH B kB, knumartuyeckoe
VICIIOJIHEHHE U KaTErOpHsl pa3MELICHUS;

TMI'MIII — Tpexda3zHblii ¢ €CTECTBEHHBIM MACISTHBIM OXJIAXKICHUEM, IBYX-
OOMOTOYHBIM,  MepeKiIovYaeMblii  0e3  BO30OYKIEHHUs, TepMETUYHBIA B
ropupoBaHHOM Oake C MOJIHBIM 3alOJHEHHEM MAacCJIOM CO CHIKEHHBIM YPOBHEM
KOPPEKTUPOBAHHONW 3BYKOBOM MOIIHOCTH (MaJONTyMHBIN); TMOCie OyKBEHHOTO
0003HaueHus nuPpaMu yKa3bIBA€TCs HOMUHAIbHAs MOIIHOCTh TpaHchopMaropa B
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kB-A, HauOonbmmii kjacc HampspkeHust ctopoHbl BH B kB, kinumaruueckoe
VICIIOJIHEHHUE U KaTErOpHsl pa3MEILCHHUS;

TMI'CY — TpexdasHblii ¢ €CTECTBEHHBIM MACHSHBIM OXJIaKICHHEM, JBYX-
O0OMOTOYHBIH, MEepPEKII0YaeMblii 0e3 BO30YKIEHUS, TEPMETUYHBIA B TOGPUPOBAHHOM
0ake C TMOJIHBIM 3alOJHEHHEM MacjoOM, C CUMMETPHUPYIOIINM YCTPONCTBOM; IMOCIIE
OykBeHHOTOo 00O03HaueHHs LU(paMH YKa3bIBa€TCI HOMMHAJIbHAs MOIIHOCTH
TpanchopmaTtopa B KB-A, Hambonpmmii kiacc HampsbkeHHs cTtopoHbl BH B kB,
KJIINMAaTUYECKOE UCIIOJTHEHNUE U KaTEropUsl pa3MEILICHHUS.

1.1.4 TlpumeHsieMble B PyKOBOJICTBE COKpAIICHUS:

- BH — Briciiee HanpsikeHue TpancopmaTopa;

- HH — nusmiee HanpsixeHue Tpancpopmaropa.

1.2 TexHnyeckue XxapakTepUCTUKU

1.2.1 3HaueHHs HOMWHAJIBHONW MOIIHOCTH, HOMHWHAJBHBIX HANpPSOHKEHUN Ha
BCEX OTBETBJICHUSIX, HOMUHAIBHBIX TOKOB, HAMIPS)KEHUSI KOPOTKOT'O 3aMbIKaHUS, TOKa
XOJIOCTOr'O X0Ja, HOTEPh XOJIOCTOr0 X0/Ja U KOPOTKOIO 3aMbIKaHHUA, a TAKXKE CXeMa U
rpylna CoeAUHEHUss OOMOTOK, Pyrue TEXHUYECKHE JaHHBIC yKa3aHbl B MaclopTe
tpanchopmaropa. IlepBbiii 3HaK B O0O3HAYEHUU CXEMbl U TPYIIBl COCIUHECHHUS
00MOTOK OTHOCUTCSI K 0OMOTKEe BH.

1.2.2 O6muii Bua TpaHchopMaTtopa U €ro COCTaBHBIX yacTel, rabapuTHBHIE,
YCTAaHOBOYHBIE U MPHUCOCIUHUTEIBHBIE pa3Mephl, XapaKTEPUCTUKU Macc TpaHchop-
Maropa M €ro COCTaBHBIX 4YacTeld B COOTBETCTBUU C pucyHkamu A.1-A.8.1 u
tabauamu A.1-A.3 puioxeHus A.

1.2.3 PerynupoBaHue HampspKEHUs OCYIIECTBISICTCS TMEpeKitoueHueM 0e3
B0o30yxnenus (I16B).

JInst peryaupoBaHus HapsHKEHUs TpaHCPOpPMaTOp CHAOXKEH MepEeKIouaTeIemM
OTBETBJICHUI 00MOTOK BH, mo3BossiOIMM peryiupoBaTh HaNpsoKEHUE B Mpeenax
10 £5 % crynensmu no 2,5 %. Tun nepexiroyaTessi B COOTBETCTBUU ¢ Tadnulen A.4
MIPUIIOKEHUS A.

1.3 Cocras uznennii

1.3.1 Ilo 3aka3y norpebuTtens TpaHchOpMaTOPbl MOTYT TOCTABIISITHCS:

- ¢ MPOOUBHBIM MPEAOXPAHUTEIIEM;

- C TEPMOMETPOM KHUJIKOCTHBIM;

- ¢ MaHOBaKyymMeTpoM (HaumHas ¢ MomHocTu 100 kB-A) nns skcrmtyatauuu
B YCJIOBUSAX KaTeropuii pasmenienus 2, 3,4 no I'OCT 15150-69;

- C TPAHCHOPTHBIMHU POJIMKAMH (HauuHasi ¢ MoIHOCTH 160 kB-A).

B cnyyae 3aka3za nmotpebuTeseM MaHOBaKyyMMeTpa TpaHchopMaTop JOMOJIHU-
TEJIbHO KOMIUIEKTYETCS KOPOOKOI 3aKUMOB.



1.4 YcrpoiicTBo u paboTa TpanchopmaTopa

1.4.1 Tpanchopmarop MMeeT TEPMETHUHYIO KOHCTPYKIUIO, T.€. BHYTPEHHUHN
o0beM TpaHchopMaTopa HE HMEET COOOIIEHUS C OKpYXKaIoIeH Cpeou.
TparcdopmaTop MOTHOCTHIO (IO KPBIIIKHM) 3alI0THEH TpaHC()OPMATOPHBIM MacjoM, a
TeMIepaTypHble M3MEHEHHUs o0beMa Mmacjia, MPOUCXOMSIIME B  MpoIecce
AKCIUTyaTaIii, KOMIICHCUPYIOTCS 3a CUET U3MEHEHUs 00beMa ropoB CTCHOK Oaka.

1.4.2 TpancdopmaTop 3amoiaHeH TpaHC(HOPMATOPHBIM MACJIOM IO/ BaKyyMOM.
Temmneparypa 3anuBaemoro Tpancopmaroproro macia (40+£20) °C.

1.4.3 TpancopMaTop COCTOUT U3 aKTUBHOW YaCTH, OaKa, KPBIIIKA C BBOJAMHU
BH u HH u BeIBeI€HHBIM Ha KPBILIKY PUBOJIOM MEPEKITFOYATES.

1.4.4 AKTHBHas 4acTh >KECTKO COEJAMHEHa C KPBIIIKON 0aka M COCTOWUT W3
MarHUTOINPOBO/Ia C 0OMOTKaMU, HUXKHUX U BEPXHUX SPMOBBIX Oasiok, oTBoj0B BH n
HH, nepexmrouarens oTBeTBICHU 0OMOTOK.

1.4.5 MaruauronpoBosl TpaHchopMmaTopa CTEPKHEBOTO THIla CcoOOpaH U3
XOJIOJTHOKATAHOM AJIEKTPOTEXHUYECKOU CTaJIN.

1.4.6 OOMOTKHM MHOTOCJIONHBIE HUIMHAPUYECKHE.

1.47 Cxema mnoacoenvHeHHss OOMOTKH CHUMMETPHUPYIOIIErO0 YCTpPOICTBA B
tpancpopmaropax TMI'CY B cooTBeTcTBUM C pUCYHKOM A.11.

1.4.8 OtBoasl BH BbINOMHEHBI U3 TpoBOAa, 0TBOABI HH — 13 mmHbI

1.4.9 BBepxy aKTMBHOM YacTH pPa3MEIICH NEPEKIYaTe]b OTBETBJICHUN
oomotok BH. B tpancdopmaTopax momHocThio oT 16 1o 400 kB-A nepekitodareb
’KECTKO 3aKpEeIICH Ha KPHIIIKe 0aka, MOIHOCThIO 630 KB A — Ha akTUBHOI YacTH.

1.4.10 IlepexmrouaTens MpelHa3HAUYCH Uil PETYIMPOBAHUS HANpsoKeHUs 0e3
Bo30yxkaeHus (IIbB) myrem coeauHEHHS COOTBETCTBYIONIMX OTBETBJICHUN OOMO-
Tok BH.

KoHcTpyKTHBHO TIepeKiIodaTeNb MpeCcTaBIseT coO0M ABe peiiku, Ha OAHOM U3
KOTOPBIX 3aKpEIUICHbl HEMOJBUXHBIE, & HAa JAPYrol — MOJABHKHBIE KOHTAKTHIL.
K HenmoaBMXHBIM KOHTAKTaM MPUCOEANMHEHBI PETYJIUPOBOUYHBIC OTBOIbI 00MOTOK BH
B COOTBETCTBUU ¢ pucyHkamu A.9, A.10.

[Ipu BpaiieHUM PYKOSITKM MPUBOJAA TMEPEKIIoYaTeNsl MepeBUraeTcsl peiika ¢
MOJABWKHBIMU KOHTAKTaMH, KOTOPHIC 3aMBIKAIOT COOTBETCTBYIOIIUE HEMOJBUKHBIC
KOHTAaKThl C TPUCOEAUHEHHBIMH K HHUM PETYJIUPOBOYHBIMH OTBOJAMU OOMOTOK
TpaHcopmaropa.

Qukcanusi TOJIOKEHUSI TEPEKITI0YaTeNsl OCYIIECTBISIETCS CHEUHUATbHBIM
(UKCUPYIOIUM  yCTPOMCTBOM, pPACHOJIO)KCHHBIM B TIPUBOJEC BHYTpH 0Oaka
TpaHchopmaTopa, a TakKe BUHTOM (DUKCAIIUU C KOHTPrailkoH, pacroji0KeHHBIMU B
PYKOSITKE TPUBOJA.

1.4.11 bak TpancdopmaTopa cBapHO#, OBaJIbHOH (B TU1aHE) (POPMBI, COCTOUT U3
BEpXHEH paMbl, TOPPUPOBAHHON CTEHKH, 0OCHANKH, JTHA C MPUBAPEHHBIMU K HEMY
macTuHaMu (a1 TpaHcOpMaToOpoB MOITHOCTRIO OoT 16 mo 63 kB'A) wm
mBesuiepamu (aiia TpanchopmatopoB MoiHOCTHIO 100 kB-A u Bbiie).



BepxHsisi pama BBINIOJIHEHA U3 Yroyika, TOppUpOBaHHAS CTEHKA — U3 PYJIOHHON
ctanu. B HmwkHel yactu Oaka mMmeeTcs y3ed 3a3eMJIeHHs M CiauBHas mpoOka. B
MPUBAPEHHBIX KO AHY Oaka IJIaCTUHAX W IIBEJUIEpaX HMMEIOTCS OTBEPCTHS IS
KperuieHus TpaHchopmaropa. Ha »Tux ke mBemiepax B TpaHcpopmaTopax
MOIIHOCTBIO 160 KB-A 1 BbIllIe YCTaHOBJIEHBI NEPECTaBHBIE TPAHCIOPTHBIE POJIUKU
(mpu uX 3aKa3e MOTpeOUTEesIeM), MO3BOJSIONIUE OCYIIECTBIATH MPOAOJIBLHOE WIH
MoTepeYHOe MepeMelieHne Tpanchopmaropa.

B Bepxueli udactm 0OakoB TpanchopmaTtopoB MormHOocTeI0O 400, 630 xkB-A
UMEIOTCSI  CephI'M Ui  ToAbeMa COOpaHHBIX M 3alOJHEHHBIX  MAacjioM
TpaHchopMaTopoB.

Ha 6ake 3akpernieHa Tabiruka ¢ TEXHUYECKUMHU XapaKTePUCTUKAMHU
TpaHchopmaropa.

1.4.12 Ha xpsimike TpancopMaropa CMOHTHPOBAHBI:

- BBoJiI BH u HH;

- IPUBOJ], IEPEKITIOYATEIS;

- KapMaH TEPMOMETDA;

- MacJIOyKa3aTelb MOIUIABKOBOTO TUIIA;

- MaTpyOoK JIJIsl 3aJIMBKHU TpaHc(opMaTopa MaciaoMm;

- MPOOUBHOM MPEAOXPAHUTEIND (B CIy4Yae 3aKa3a MOTPeOUTEIEM);

- Cepbru JJiA MoAbeMa COOPaHHBIX M 3aIIOJIHEHHBIX MAcJIOM TpaHC(OPMATOPOB
MoIHocThI0 16250 kB-A.

JlonmomHUTENBHO, B TpaHcPopMaTopax MOIIHOCThIO OT 16 mo 63 kB'A Ha
KPBIIIKE TaTpyOKa JUIsl 3aIMBKHA Macila yCTAHOBIICH MTPEIOXPAHUTENBHBIN KilanaH

1.4.13 Konctpykius BogoB BH u HH obecneunBaer mpucoeamHeHue co
CTOPOHBI TOTPEOUTENST MEIHBIX WJIM MEIHO-aJTIOMUHUEBBIX IUIACTHH (IIMH) 0e3
CPEACTB cTabuIM3aIuy KOHTaKkTHOTO JaBieHus cormacHo ['OCT 10434-82.

1.4.14 [IpoOuBHOI MpegoXpaHUTENb, MTOCTABISEMbIN 0 3aKa3y MOTpeOuTeNs,
MpeAHa3HAaYeH JJs 3alluThl CETH HUBIIETO0 HAaNpsDKEHUS OT  MOMNaJaHus
MOBBIILIEHHOTO MMOTEHIMANA.

[IpoOuBHON MpenoXpaHUTENb B COOTBETCTBUM ¢ pUCyHKOM A.8.1 coctouT u3
JIBYX OCHOBHBIX 4acTeil: ¢apdopoBoi rojgoBku 6 u ¢GaphopoBOro OCHOBaHUS 7,
COCIMHEHHBIX BMECTE€ TIOCPEJICTBOM TWJb3, HMEKIUX pe3b0y. OcHOBaHME
MPEAOXPAHUTENST UMEET JIBa BBICTYNAIOIIUMX KOHTAKTAa, W30JUPOBAHHBIX JPYr OT
apyra.

OaH W3 KOHTAaKTOB 4Yepe3 YCTAaHOBOYHYIO KOHTAKTHYIO CKOOy 4,
MPUBAPEHHYIO K TUJIb3€, COCAMHEH C KPBIMIKOW 0aka W TakuM 00pa3oM, 3a3eMIICH.
Ckoba wm ruibp3a ycTaHOBIeHB Ha ¢GaphopoBOM OCHOBAaHMM U 3aKPEIJICHBI
IIEMEHTUPYIOIICH 3amMa3Kkoil Ha rau(TaIeBOM Jlake. BTOpol KOHTaKT (LIEHTPaIbHBIN)
8 coemuusoT ¢ ooMoTkoit HH Tpancdopmaropa mpoBooM 1uaMeTpoM OKOJIO 5 MM.
['onmoBka mpemoxpaHuTes CHaOXeHAa JBYMsS DJIEKTPOJaMH, OJWH U3 KOTOPBIX
npunasH K JHY THIb3bl TOJIOBKM MpefaoxpaHutens. Brtopoil siexktpon mnpu
BBUHYMBAaHUU TOJOBKM B OCHOBaHHME O00pa3yeT KOHTAKTHOE COEAMHEHHE C
KBaJpaTHOM raikoi, HABUHYEHHOW HA JIATYHHYIO IIMWIBKY 8. MeXay 3JIeKTpOoaMu
pacriojaraeTcsi CIIOJsHas MPOKIaJKa C YEThIPbMS OTBEPCTUSIMH MO OKPYKHOCTH.



[Ipokiagka CIIyKUT 1Sl TOJYYEHUS TOYHOTO HCKPOBOT'O TPOMEXKYTKA

(B oTBepcTHsX), 00ECIIEUMBAIOIICTO 3aJaHHYIO Pa3pSIHYIO XapaKTEPUCTHUKY.
[Tpu mosiBnenun Ha oOMoTke HH BBICOKOTO mMOTEHIIMAma BO3MYIIHBIE MPOMEXKYTKH B
OTBEPCTHSIX CITIOITHON MPOKIIAIKK TPOOMBAIOTCSI M COOTBETCTBYIOIIAS TOUYKA OOMOTKH
HH 3a3zemnsercs.

[IpenoxpanuTens yCTaHABIMBAIOT TaK, YTOOBI €0 OCh CHMMETPUH COBIMAaalia C
BEepTUKAIbHON ochblo. Ha TpancdopmaTopax HapyXHOH yCTAaHOBKH IMpPEIOXPaHUTEIh
CBEpXY HAKPBIBAIOT KOJIMAKOM, KOTOPBIN MPEAOXPAHSET €0 OT MbLIU U BOJBI.

[Ipenoxpanurtenp SBISETCS 3alllUTHBIM MPUOOPOM OJHOPA30BOTO JIEUCTBHS.
[Tocne cpabaTbiBaHMs OH JOJIKEH ObITH 3aMEHEH HOBBIM.

1.4.15 IlpenoxpaHUTENbHBI KJIamaH MpeJHa3HAYeH I YMEHbBIICHUS
M30BITOYHOTO JaBJICHUS B OaKe MPH YBETUYCHUH €TI0 CBEPX JOMYCTUMOTO.

[IpenoxpaHUTENbHBIM KJIAllaH B COOTBETCTBUU C PHUCYHKOM A.8 COCTOUT u3
3aTBOpa M KOpIlyca, Ha KOTOPOM HMEETCS YIUIOTHUTEIBHOE KOJIBLIO CO CTOPOHBI
3aTBOpa. Kopryc 3aBepHYT BO BTYJIKY, BBAPDEHHYIO B KPBIIIKY 3aJIMBHOIO NaTpyOKa, U
YIUIOTHEH C BTYJIKOW pE3MHOBOM MPOKIaAKOW. Knanan nmMeeT 3alUTHBIA KOXKYX.

[Ipu yBenuueHUU naBjieHUs B OaKke CBEPX JIOMYCTUMOTO 3aTBOP 3a CUET CXKATHUS
NPY>KUHBI TIOJHUMAETCS U BBIMYCKaeT M30BITOK Maciia, TEM CaMbIM YMEHBIIACTCS
M30BITOYHOE JaBlieHHE B Oake. 3aTeM 3aTBOp 3a CUET MPYKUHBI BO3BpaIlacTCs B
HCXO/IHOE MOJIOKEHUE.

1.4.16 JIna oOGecrieueHHs YIUIOTHEHHWHM pPa3beMHBIX YacTedl TpaHcdopmaTopa
MIPUMEHEHA MACJIOCTOMKas pe3uHa.

1.4.17  Tpauchopmatopsr TMI'MIIl  yKOMIIJIEKTOBaHBI  PE3HMHOBBIMU
MPOKJIAJIKaMH, KOTOPBIE NP MOHTAXKE PEKOMEHIYETCS yCTaHABIMBATh I10] OMOPHBIC
aMeMeHThl  0aka  TpaHchopmaTopa JUII  YMEHBIICHUS  BJIMSHUS — BUOpanuu
TpaHchopmaTopa Ha KOHCTPYKTUBHBIC SJIEMEHTHI TOMEIICHUSI.

1.4.18 Tpaucdhopmarop 3amojHeH TpaHCHOPMATOPHBIM MAaCJIOM, HMEIOIIUM
npoOuBHOE HampsbkeHue He meHee 40 kB.

1.5 KoHTpOabHO-U3MEPUTENbHBIE TPUOOPHI

1.5.1 Jlnst KOHTpoJiA ypOBHA Maciia Ha KpbIIIKE TpaHcPopmaropa yCTaHOBJIEH
MacJioyKa3aTesb MOIMJIaBKOBOTO THUIIA.

1.5.2 Jlns u3mepeHus TeMIiepaTypbl BEpXHUX CJIOEB Macjia B 0ake Ha KPBIIIKE
TpaHcopmaTopa MpeayCMOTPEH KapMaH JjIsl yCTAHOBKH TEPMOMETpA.

1.5.3 Jlnst ymeHbIieHUs W30BITOYHOTO JABJICHHS B Oake MpU yBEIMYCHUH €T0
CBEpX JIOMYCTUMOTO B TpaHC(hOpMaTopax MOITHOCTHIO OT 16 10 63 kB*A Ha KpbImike
naTpyOKa JiJIsl 3aJTMBKH MacJia, yCTAHOBIICH MTPEIOXPAHUTEIIbHBIN KJIanaH.

1.5.4 ]Jlns KOHTpOJsSE BHYTPEHHETO JaBieHUS B Oake M CUTHAIM3AIMH O
MPEBBINICHUN JIaBJIeHHWs B 0Oake JOMyCTHUMBIX BETWYWH B TpaHcopmatopax TMI,
HaunHass ¢ wmomHocth 100 kB-A, ycraHaBnuMBaeMbIX B IOMEIICHUH,
MpeaycMaTpuBaeTCsS M0 TpeOOBAaHWIO 3aKa3dyMKa YCTAHOBKA MAaHOBAKyyMMETpA.
KoHTakThl MaHOBakKyymMMeTpa IIPOBOJAMH COCAMHSIOTCS C KOPOOKOHM 3a)KMMOB.
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1.6 MapkupoBKa U IJI0MOUPOBaHUE

1.6.1.MapkupoBka

1.6.1.1 TpanchopmaTopbl CHaAOXKAIOTCS TAOIMYKOW C TEXHUYECCKUMU
XapakTepUCTUKaMH TpaHchopmaTopa.

1.6.1.2 OGo3nauenue ¢a3 pacmnonoxeHo Ha Kpbliike y BBogos HH u BH.

1.6.1.3 Mecto 3a3zemieHuss O0O3HAYEHO 3HAKOM  3a3€MJICHHA 11O
I'oCT 21130-75.

1.6.2 IInomGupoBanue

1.6.2.1 ITnomOupoBanue 0aka TpaHcpopMaTopa OCYIIECTBIACTCS IMyTeM
YCTAaHOBKH TJIOMOBI Ha 00JITaX, KPEMSIIUX KPBIIIKY C paMoi Oaka.

1.6.2.2 IlnmomOupyercsi 3aquBOYHBIN MATpyOOK, KpaH INapoBOM (i
TpanchopmaropoB MoiHOCThI0O 100 kB'A u Bbile), macioykaszatelb u
npoOka ciuBa Macia.

1.6.2.3 Ilpu HApylIeHUH LEJOCTHOCTH IJIOMO M3rOTOBUTEIb CHUMAET
YCTAHOBJIEHHbBIE rapaHTHu.



1.7 YmakoBka

Ha Bpems TpancnioptTupOoBaHus:

- KOHTakTHbIE 3axuMbl BBOJ0B HH TpancopmaTopos momrHocthio 400 kB-A
¢ HanpsbkenneM HH 0,23 kB u Mommuocteio 630 kB'A  ymakoBwIBaroTcs B
JEPEBSHHBIN SIIUK;

- MaHOBaKyyMMETp, KOpoOKa 3aKUMOB (B clyyae 3aKa3a MmoTpeOuTeneM, s
TpanchopmaTopoB, HaunHas ¢ MortHocTH 100 KB-A) ymakoBbIBaroTCS B ACPEBSIHHBIN
SALINK;

- TPAHCIIOPTHBIE POJUKU (B Cilyyae 3aka3a MnorpeOureseM mis TpaHchopma-
TOpOoB HaumHasi ¢ MomHocTd 160 kB-A) kpemsrcss K OINOPHBIM IIBEJUIEpaM,
pacnojoKEHHBIM Ha JIHE 0aka;

- pe3uHOBbBIE TUTACTUHBI M TpaHnchopmaropoB TMI'MII ymakoBwiBatoTCs B
ITOJIMATUIIEHOBBIM MEIIOYEK U KPEMATCS K BBOJAM;

- DKCIUTyaTallMOHHAsl TOKYMEHTAM YKJIAIBIBAECTCS B IMOJIUITUIECHOBBIN
MEIIOYEK U KPEMUTCS K BBOJAM.



2 ICIOJIb30OBAHUE U3IEJINIA

2.1 IToaroTroBKa U31€IUN K HCTIOJIB30BAHUIO

2.1.1 Mepsi 6e30macHOCTH

2.1.1.1 Tpanchopmatopsl SBISETCA AIEKTPOMATHUTHBIM  YCTPOICTBOM,
MO3TOMY MPHU BBOJIE B AKCILTyaTaIlMIO U B MPOIIECCe dKCIUTyaTalluu TpaHchopmaropa
HEO0OXOAMMO COONIOAAaTh BCE HOPMBI, IIpaBuia U TPeOOBAHMS BCEX AEHCTBYIOLIUX
JOKYMEHTOB TI0 TEXHHKE OE€30MaCHOCTH W TMOXapHOW O€30MacHOCTU 3JIEKTPO-
YCTaHOBOK.

2.1.1.2 TpanchopmaTop M €ro akTUBHYI YacTh HEOOXOIUMO IOJHHUMATh
TOJIBKO 32 CIEUUAIIBHO MPEAHA3HAYEHHBIE JJI 3TOW LEJU JeTaju:

- TpaHchopMaTtopsl MOIIHOCTBIO 16-250 kB*A B cOope M akTUBHYIO YacTh
C KPBIIIKOHN TpaHcpopMaTopoB MoiHOCTHIO 16—630 kB-A — 3a cepbru, pacnoyioxeH-
HbIE Ha KPBIIIKE;

- TpancopmaTopsl MomHOCTEIO 400, 630 KB*A B cOope — 3a cepbI', pacioio-
»KEHHBIC Ha 0Oake;

- AaKTUBHYIO 4acTh 0€3 KpBIIIKKM — 3a CEPbI'H, PACIOJOKEHHbIE HA BEPXHUX
SAPMOBBIX OajKax.

2.1.1.3 Kareropnuyecku 3anpeniaercs:

- NOAHMMATH TpaHcpopMaTopbl MOIHOCTHI0 16-250 kB:A 3a ckoObI,
NpUBapeHHble K 0aKy, cJay:Kaiime JJsi KpelJieHus W3/JeJusl MPH TPaHCIOPTH-
POBaHUM;

- moagHuMaTh TpaHchopmaropsl mMomHOcTHI0O 400, 630 kB°A 3a cepbru,
NPUBapeHHbIe K KPbIIIKE;

- 0Ka3bIBATh MEXaHNYEeCKHEe BO3/IEHCTBHUS HA MPOBOJIOKY, IPUBAPEHHYI0 K
roppam no nepumerpy 0aka Tpancgopmaropa;

- IPOM3BOAUTHL PadOThHI M MEPEKJIIOYCHUNA HA TPaHchopMaTope, BKIKYECH-
HOM B CeTh XOT# ObI C O/IHOM CTOPOHBI;

- MOJIb30BAaThCS MNepeKjYareseM 0e3 O03HAKOMJIEHMS C HACTOSIIIUM
PYKOBOJCTBOM 10 3KCILIYyaATAINH;

- OCTaBJISITH MNepeKJIYarejib B IMPOMEKYTOYHOM TMOJ0KeHMH U 0e3
(puxcanuu ero pyKosiTku;

- JKCIUIYaTUPOBATHh TPaHCPoOPMATOpP € MOBPEKIEHHBIMH H30JATOPAMH
(TpelMHAMM, CKOJIAMH);

- BKJIKOYATH TpaHnchopmaTop 0e3 3a3eMJICHUS 0aka.
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2.1.1.4 BHUMAHMUE! Temneparypa macia B TpaHchOpMaTrope MpU €ro
TPAHCTIOPTUPOBAHUM, XPAHEHUM WM JKCIUTyaTalldd, KaK MPaBUJIIO, HE COOTBETCTBYET
TEeMIIEpaType Macia IpU €ro 3aJUBKEe B TpaHCHOPMATOP U3TOTOBUTEIIEM, BCIEICTBUE
ATOTO BHYTPEHHEE JaBliecHWe B TpaHchopmaTope, KaK NpPaBWIO, OTINYACTCS OT
atMocdepHoro nasieHus. [loaToMy s coxpaHeHUsT HAJICKHOCTH U JIOJITOBEYHOCTH
TpaHcpopmaTopa, a Takke 0e30MacHOCTH ero 00CIyKMBaHUs 3amperiaeTcs Hapylie-
HUE TEepPMETUYHOCTH TpaHchopmaropa (OTBOpayrMBaHWE TMPOOOK, OTKPHIBAHHE
naTpyOka, KpaHa IIapOBOTO, NPEJOXPAHUTEIBHOTO KIanaHa, CHSITHE Macio-
yKazarelis, U305 TOPOB U JII00bIe HApYILIEHUS €T0 YIIOTHEHHH).

2.1.1.5 Tlpu oOcnyxkuBaHuM TpaHchoOpMaTopa HEOOXOAMMO YUUTHIBATH, UTO
TpaHC(OPMATOPHOE MACIO SIBJISIETCS TOPIOYEH JKUAKOCTbIO, HMMEET BBICOKYIO
TeMIepaTypy ropeHus U TPyAHO nojaaercs TymeHuto. [loaroMmy Bce omepanuu, u
0COOEHHO CBSI3aHHBIE CO CBAPKOM, dJIEKTPOIANKOI, a TaKkXe JIt0ObIe OTHEBBIE PAOOTHI,
CleAyeT MNpPOU3BOAUTH B COOTBETCTBHM C MPOTHUBONOXKAPHBIMU IPAaBUIAMMU.
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2.1.2 IloaroroBka Tpancdopmaropa K padboTe

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCILUTyaTalMio 0€3 pEBU3HH.

2.1.2.2 BHUMAHHUE! OtkpsiBaTh NaTpy0OK Ha KpbILIKe, NMPOOKY Ha
0ake, NMpeJIOXPAHMUTEJbHbIH KJIANIaH, KPaH WIApPOBOH, CHMMATH H30JSITOPBI,
MacJioyKa3zareib, COBeplIIaTh JApyrue JAeHCTBHS, MOryIIHe MNPHBECTH K
pasrepMeru3anuu TpancgopmMaTopa, 3anpemaercs.

HcnbiTanue 0aka ruipaBIMYecKUM JaBJeHUEM He IPOU3BOAUTh.

2.1.2.3 OTBOP ITIPObbI WU HCIIBITAHUE TPAHC®OPMATOPHOI'O
MACIJIA HE ITPOU3BOJUTD.

2.1.2.4 Ilepen BxiIrO4YeHHEeM TpaHchoOpMaTopa CIEAYET  BBINOJHHUTH
cienyrouue paboThl:

a) IPOU3BECTH BHEIIHUN OCMOTp TpaHchopMaTopa, yOeIUThCs B LIEIIOCTHOCTH
BCEX Y3JIOB, OTCYTCTBHH CKOJIOB M TPEIIMH HA U30JATOPAX, MPOBEPUTH KPEIUICHUS
MacJOyIUIOTHUTEIbHBIX coeauHeHui. [Ipu oOHapykeHuu ocnalieHusl KpeIuleHus,
TE€YU MacJja U3-MoJl MPOKIAI0K WU IPOOOK MOATAHYTh IPOOKH U FaliKh COEAMHEHUM.

BHMUMAHMUE! VYo6enutrbcs, 4TO KpacHBI CHTHaJbHBIM INTOK MOIJIaBKA
MacjaoyKa3aTeis HaXOIUTCS B IIMIIMHIPUYECKON YacTH MPO3PAaYHOro KOJINAKA, T.€. HE
HIKE YPOBHSI A B COOTBETCTBHH C PUCYHKOM A.7. DTO SBISAETCA MOATBEPKICHHUEM,
YTO YpPOBEHb Macjia B TpaHCPOpMAToOpe HAXOAMUTCS B JOIYCTUMBIX Mpeaenax. B
MPOTUBHOM cJllydae BKJIIOYEHUE TpaHcpopMaropa IMOJA HANPSIKEHUE U €ro
AKCIUTyaTanusl HelomycTUMbl. HeoOX0auMO BBISICHUTH NMPUYMHY CHUKEHHS YPOBHS
Macja 1 yCTPaHUTh €e€.

YpoBeHp Maciia ONpeAessseTcsl TOJBKO MO MOJIOKEHUK) CHTHAJBHOTO INTOKA
noruraBka. OTCyTCTBHE Macia B MPO3PAaYHOM KOJIIIAKE MAcJIOyKa3aTels He SBISETCA
OpaKOBOYHBIM MIPU3HAKOM.

Ecin  mno pesyiabTaTaM BHEIIHErO0 OCMOTpPa BBISIBJIEHA HEOOXOIUMOCTD
noMMBKKM B TpaHchopmaTtop Macia, Heodxomumo 1o COI'JTACOBAHUIO C
N3T'OTOBUTEJIEM, BBINOJHUTH ONEpPallMM B COOTBETCTBUU C M.3.4 HACTOSIIETO
PYKOBOJICTBA; TMOCJE 3TOr0 OIJIOMOMPOBaTh MNATPyOOK IJIOMOOM mMmoTpeOuTes,
COCTaBUTb aKT;

0) yCTaHOBUTH NMpPHU HEOOXOJIMMOCTH TPAHCIOPTHBIE POJNMKHU (TIpU HX 3aKase
MOTPEOUTEIEM) U3 TPAHCIIOPTHOTO TMOJIOKEHUS B pabouee;

B) 3a3eMJIUTh Oak TpaHchopMmaropa;

I') IPOTEPETh U30JISITOPHI BETOIIBIO, CMOUYEHHON OEH3UHOM, a 3aTEM CYXOH;

1) 3aMEpPUTH COMTPOTUBIICHHNE OOMOTOK MOCTOSIHHOMY TOKY;

¢) onpenenuth conporuiaeHue m3oisiiuu HH — 6ak, BH; BH — 6ak, HH.

N3mepeHnss mpou3BOJUTH B COOTBETCTBUU € pazgenom 2.1.3 Hacrosiero

PYKOBOJICTBA;
K) YOeIUThCS, UTO TIEPEKITI0YaTeN b YCTAHOBJICH U 3a()UKCUPOBAH B OJTHOM W3
pabounx MOJIOKEHUM.
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2.1.2.5 TlpaBUiIbHOCTH PAOOTHI MEPEKITIOYATENS OMPEEIAETCS M0 PE3yIbTaTam
U3MEPCHHsI COMPOTHUBJICHUS OOMOTOK TIOCTOSHHOMY TOKY U II0 pPe3yJbTaram
poBepKU KoddduiiueHTa TpaHcPopMaIiK Ha BCEX MOTOKCHHUSIX MEPEKITIOUaTeNs.

2.1.2.6 B cmywae 3akaza moTpeOWTENIeM MaHOBaKyyMMETpa HEOOXOIUMO
BBITIOJIHUTD CIEIYIONIUE PAOOTHI:

a) YCTaHOBHUTHb KOpPOOKY 3aKMMOB B pabodee MOJOKEHHE B COOTBETCTBUU C
pucyakom A.12, 3akpenuB €€ Ha KpBIIIKe TpaHChOopMaTopa IpH MOMOIIH Kpernexa,
BXOJISIIIIETO B COOPKY KOPOOKH 3aKMMOB;

0) yCTaHOBUTh MaHOBaKyyMMETP, B COOTBETCTBUU C pUCYHKOM A.13.

Jlnst 3TOrO MpeABapUTENIbHO CHATH IUIOMOY C KpaHa MmapoBoro 2 (B COOT-
BETCTBUU C pUCYHKOM A.14), HaXxoJA11erocst Ha Kpblke 1, mpoOky 5 u BUHT 3, 3aTeM
pa3BepHYTh pyYKy KpaHa 4 3aruboM K ceOe, 3aKpenuTh PydKy KpaHa BUHTOM 3,
YCTAaHOBUTh MAaHOBAaKyyMMETpP B pabodee MOJOKEHHUE IMyTEM 3aBOPAYMBAHUS €TO TI0
pe3b0e B cBOOOIHBIN KOHEIl KpaHa 2 JI0 0TKa3a.

3aKkpenuTh MaHOBAaKyyMMETpP Ha KpbIlIKe Oaka 4 mpu MOMOIIM YTOJKOB 6 H
Kperneka, IMOCTAaBISIEMbIX KOMIUIEKTHO ¢ TpaHcopmaropom. [l coeauHeHus
MaHOBaKyyMMeETpa ¢ BHyTPEHHUM 00bEMOM 0aka OTKpbITH KpaH 2. OHYy U3 CUTHAJb-
HBIX CTpPEJOK MAaHOBaKyyMMETpa YCTAaHOBUThb MPOTUB OTMETKH  IIKAJIbI,
ykaspiBarommii gapnerne 0,025 MIa (0,25 x['c/cm®) (HauGoubliee H3GBITOUHOS
JaBJIE€HUE BHYTPU Oaka Mpu HOMHHAJIBHON Harpy3ke TpaHncopmaTopa);

B) TOJCOCIUHUTH CBOOOJHBIE KOHIBI TPOBOJOB KOPOOKH 3aKUMOB K
KJIEMMHBIM KOJIOJIKaM MaHOBaKyyMMETpPa B COOTBETCTBHH C pUCYHKOM A.15;

I) COEIUHUTH KOPOOKY 3aXHMOB TpaHcopMaTropa ¢ CHCTEMOW 3alllUThI
pacrpeayCcTpoCTB HU3KOTO HANPSHKEHUS;

1) TIpU MOHTa)XX€ ¥ MPOBEPKE MAaHOBAKyyMMETpa CIEyeT PyKOBOJCTBOBATHCS
TaK)Ke SKCIUTyaTallMOHHBIMH JOKYMEHTaMU, IPUJIATaeMBbIMH K 3TOMY TPHOOPY;

€) npousBecTH nojacoeanHenue Kk BBogaM BH u HH cooTBeTcTBEeHHO UTaHUS
M HAarpy3Ku MEIHBIMHM WM MEIHO-aTIOMUHUEBBIMU TulacTUHaMu (mmHamu). [lepen
ycTaHOBKOM Ha BBoAbl HH Ha KOHTaKTHBIX 3aXUMax OCJIA0UTh Kpemex.
KoHTakTHBIE 32)KMMbI HABEPHYTh HA BBOJIbI HE MECHEE:!

M27 — 40 mm; M33 — 45 mm; M48 — 70 mwm.

[Tocne ycTaHOBKM KOHTAKTHBIX 3aKUMOB 3aTSHYTh KPETEKHbIE OOJTHI.

Bo wu3be:xkanme pasrepmeruzanum TpaHcdopMaTopa TMOJACOeJUHEHHE
TokoBeaymux 4yacreid Kk BBogaMm BH m HH 10/15kHO ObITH BBINOJIHEHO TAKMM
00pa3oM, YTOOBI OTCYTCTBOBAJIN OCEBbIE¢ U N3rH0AK0IINe HATPY3KH HA BBO/IbI.

2.1.2.7 1151 UCKITIOYEHHS] BO3MOXKHOCTHU MPOBOpaYMBaHUs ek BBogos HH
(6e3 KOHTaKTHBIX 32KMMOB) TMPH TMOJACOCAUHEHUH Kabens (IuH) HEoOX0IUMO
YAEPKUBAaTh HWKHIOK TallKy Ha IIOWIbKE BBOJA TA€YHBIM  KIIOUOM.
IIpoBopauriBanue MNUIBKA MOXKET NPUBECTM K 3aMmblkaHuio BBojga HH BHyTpnu
Tpanchopmaropa Ha Oax.
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2.1.2.8 Bxurouath TpaHchopMaTop B CETh pa3pelracTcsi TOJIYKOM Ha IMOJTHOE
HOMUHAJIBHOE HAIPSKEHUE.

2.1.2.9 Ecnou oTkiIroueHHE BBEACHHOTO B AKCILTyaTaIldio TpaHcopmaropa He
OBLIO CBS3aHO C MPOBEACHHEM HAa HEM pabOT WM ACHCTBHEM 3alllUT, TO TpaHchop-
MaTOp MOXET ObITh BBelIEH B paboTy 0e3 MpOBEJICHHS MCIBITAHUNA U H3MEPEHUN
apaMeTpoB.

2.1.2.10 Bo BceM He OrOBOPEHHOM IIpH MOATOTOBKE TpaHchopmaTopa K paboTe
M €ro JKCILTyaTalli pPyKOBOJACTBOBATHCS CIEAYIOIIMMHU JEHCTBYIOIIMMH JTOKYMEH-
TaMHu:

- [IpaBunamMu ycTpoiCTBa 3JIEKTPOYCTAHOBOK;

- Texunueckumu Kogekcamu ycraHoBusieics: npaktuku (TKII);

- O0BEMOM U HOPMaMHU UCIIBITAHUH AJIEKTPOOOOPYI0BAHUS,
a TaKkKe JPYTMMH JIEUCTBYIOIIMMH TEXHUYECKHUMH HOPMATHUBHBIMU IPAaBOBBIMU
aKTaMHU.

2.1.3 OnpeneneHne XapakTEpPUCTUK U30JISAILUN

2.1.3.1 3a Temmeparypy HU30JALMU TpaHCcPopmaTopa, HE MOABEPraBIICTOCS
HarpeBy, IPUHUMAETCS TEMIIEpATypa BEPXHUX CIOEB Macla.

2.1.3.2 Ecau Temneparypa tpancpopmaropa Huke 10 °C, To ais usmepe-
HHS XapPAKTEPUCTHK M30JISIIUM TPAHC(HOPMATOP A0JKEH ObITh HArpeT.

2.1.3.3 HarpeB npou3BOAUTH OAHUM U3 CIEAYIOIINX METOJIOB:

- pa3MEIIEHUEM B OTAIUIMBAEMOM ITOMEIICHUY;

- HArpeBOM OJJIEKTPONEYAMHU 3aKPBITOTO THIA, YCTAHABIMBAEMBIMH I10J JHO
TpanchopmaTopa;

- UHJIYKIIHUOHHBIM MPOTPEBOM 3a CUET BUXPEBBIX MOTEPh B CTAIHN OaKa;

- POTPEBOM TOKaMH KOPOTKOTO 3aMbIKAHUS.

2.1.3.4 Tlpu narpeBe TpancdopmaTopa TemIeparypa HU30JSIUNA TPUHUMACTCS
paBHOUM cpenHeil temmeparype ooMoTku BH, ompegensiemoil mo compoTHBICHHUIO
0OMOTKH MOCTOSIHHOMY TOKY. VM3MepeHne yka3aHHOTO CONMpPOTUBIICHUS! MPOU3BOAUTD
He paHee, yeM uepe3 60 MUH Mocje OTKIIOUEHHUSI HarpeBa TOKOM B OOMOTKE WU
yepe3 30 MUH ITOCe OTKIIOYEHHS BHEIIHETO HArpeBa.

2.1.3.5 ComnpotuBnenune nzonsuuu u3Mepars merommerpom 2500 B ¢ BepxHuM
npenenom m3mepenusa He Huke 10000 MOwm. Tlepen Hauanom Ka)xAaoro U3MEpEHHUs
UCIIBITYeMasi 0OMOTKa JOJKHA ObITh 3a3eMJIeHa HE MEHee, YeM Ha 2 MHH.

2.1.3.6 CocTosiHME H3OJISAIUU, TPU KOTOPOM TpPaHCHOPMATOpP pa3perraeTcs
BKJIIOYATh B 3KCIUTyaTallMIo, JIOJDKHO COOTBETCTBOBATH JEHUCTBYIOIIEMY JTOKYMEHTY
“O0bem u HOPMBI UCIIBITAHUM AIEKTPOOOOPYIOBAHUS .
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2.1.4 DkcrnmyaTanus TpaHcpopmaTopa

2.14.1 MakcuMallbHO  JOIYCTUMBIE CHCTEMAaTHYECKHME HArpy3ku H
JOMyCTUMbIE aBapHilHbIE TEPerpy3ku TpaHchopMaTropa B COOTBETCTBHU C
tabanmamu A.5, A.6.

B Tabmunax npusenensl 3HaueHus K, u h nns cyrouyHoro mpsiMoyroibHOTO
JABYXCTYIIEHYATOrO rpauka Harpy3Kku TpaHcpopmaTtopa npu pa3IUuyHbIX 3HAYCHUSIX
K; n 0 oxu1.

JUis npomexytounsix 3HadyeHud K; um 0 oxn. 3Hauenme K, cienyer
OIPENIECNIATh JIMHEMHOW UHTEPIOJISLIUEN.

0 oxJi1. — TeMiiepaTypa okpyxatoien cpeapl, °C;

K, — HauanpHas Harpy3ka, NpealIECTBYIOIas Harpy3ke wiM neperpyske K,
WM Harpy3ka nocie cHukeHus K,, B 70X HOMHHAIBHOM MOIIHOCTH WU
HOMHUHAJIBHOTO TOKa:!

| S J—— = e ; (1)

K, — narpy3ka wim neperpyska, clieayromas 3a HadalbHOU Harpy3kou K, B
JI0JIIX HOMHUHAJIBHOW MOIITHOCTH MJIM HOMUHAJILHOTO TOKA,

S> L
Ky, = - e ; (2)
SHOM, IHOM
h — mpomomkutensHOCTh Harpy3ku K, Ha JIBYXCTYNEHYAaTOM CYTOYHOM

rpaduke Harpy3KHu, 4.

B tabn. A.5 obGo3nauenue (+) yka3bpIBaeT Ha TO, YTO JUIsl IAaHHOTO PEXKHUMaA
Harpy3ku pacuetHoe 3HadueHue K,>2,0, HO nmomyckaeTcsi ero jgo0oe 3HauYeHUE B
natepBasie 1,5< K,<2,0.

2.1.4.2 TpancpopmMarop IOMyCKaeT MPOJOJIKUTEIbHYIO HArpy3Ky HEWTpaiu
oomoTtox HH He Oonee:

- I CXE€MBI coeIuHEeHUs 00MOTOK Y/Y, — 25 %;

- I cXeMbl coeauHeHus oomMoTok Y/Z,, /Y, — 75 % HOMHUHAIBHOTO TOKa
obmotku HH.

2.1.4.3 Bson neiitpanu BH Tpancdopmaropa co cxemol COeIUHEHUS
ooMoToKk VY,/Jl paccunTaH Ha MPOJOJDKUTENBHYI0 HAarpy3Ky TOKOM, pPaBHBIM
HOMHMHAJIbHOMY TOKY 0OMoTKH BH.

2.1.4.4 TparcdopmMatop I0MyCKaeT MPOJAOIKUTENHHYIO padoTy (Tipu
MOIIIHOCTHY HEe 00Jiee HOMHUHAJIBHOM ) TIPU MPEBINICHUH HAMPSHKEHUS Ha JTI000M
otrBeTBIIcHNH 00MOTKH BH Ha 10 % 0Gosee HOMUHAIBLHOTO HANPSHKEHUS JTAHHOTO
orBeTBJIeHUS. [Ipu 3TOM HanpsbkeHue Ha J000M oTBeTBiIeHH 00MoTKM BH B
TpaHcopmaTopax ¢ HOMUHAJIBLHBIMU HanpsbkeHussiMu 6,3 kB u 10,5 kB He qo/mkHO
MPEBBINIAThL COOTBETCTBEHHO 7,2 KB u 12 kB.
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2.1.4.5 TpauchopmaTtop IOMYyCKaeT MPOJOKUTEIBbHYIO HArpy3Ky OJHOM WM
IBYX OOMOTOK TOKOM, IPEBBIMIAOIMINM Ha 5 % HOMUHAJIBHBIN TOK OTBETBIICHHUS, Ha
KOTOpOE€ BKJIIOUE€HA COOTBETCTBYIOIIAs 0OMOTKA, €ClIM HaNpsHKEHUE HU HA OJHOW U3
OOMOTOK HE TMPEBBIIIAET HOMHHAIBHOTO  HANpPSDKEHUS  COOTBETCTBYIOLIEIO
oTBeTBJIEHUS. [Ipy 3TOM TOK HArpy3Kku HE JOJDKEH npeBbimaTh 1,05 HOMHHAIBHOTO
TOKa OOMOTKH, a MOIIHOCTh Harpy3ku TpaHchopMaTopa HE JODKHA OBITH Oolee
HOMHWHAJIBHOM.

2.1.4.6 TpancdopmaTop AOMyCKaeT B IKCIUTyaTallud yAapHbIE TOTYKU TOKOM.
[Ipu 5TOM OTHOIIIEHUE JIEUCTBYIOIIETO 3HAYEHUSI TOKAa K HOMHUHAJIBHOMY (KPaTHOCTD)
HE JI0JKHA MPEBBIIATh:

4,0 — npu yucIe yAapHbIX TOTYKOB TOKA B CYTKH J10 3 BKJIIOUUTENBHO;

2,0 — mpu uKcie yaapHbIX TOTYKOB cBbiiie 3 10 10;

1,3 — npu uncie yaapasix Toa4koB cBbime 10 go 100.

[TpoIOIKATENBHOCTH TOTYKOB — 110 15 c.

2.1.4.7 Tlpu skcrutyatanu TpaHnchopmaTopa HEOOXOIUMO YUHUTHIBATh TAKKE
MECTHbIE MHCTPYKLHWHU, YUUTHIBAIOLIUE CHEHU(PUKY KOHKPETHOrO OOBEKTa, KiIMMa-
TUYECKOM 30HBI, XapakTep HArpy3Ku MoTpeduTeneit u npyrue (pakTopsl.

2.1.4.8 OTBOP IIPOb U UCHBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIIVIYATAIIUA HE ITPOU3BOAUTD!

2.1.4.9 Tlopsinok pabOThI C MEPEKITIOYATEIIEM.

[lepen nmepexioueHnEM HANPSKEHUST OTKIIOUUTH TpaHCHOpMAToOp OT CETH CO
CTOPOHBI KaK BBICIIETO, TAK U HU3LIETO HAIIPSKEHUS.

ITepexiarovyenne Bo30yKIeHHOr0 TpancGopMaTopa He J0IycKaercs!

[Tpon3BOANTH NEPEKIIIOUEHHE B CIEIYIOIIEM TOPSIKE:

a) OTBEPHYTh KOHTPrailKy BUHTa (PUKCALMU MOJIOKEHUH, pacloiI0KEeHHOIO Ha
PYKOSITKE NEpEKIroUaTeNs Ha 5...8 MM;

0) BBIBEpHYTh BHHT (UKCAIIMHM JO BBIXOJIAa €r0 M3 OTBEPCTHUS YyKa3aTels
MOJIOKECHUM;

B) MOBEPHYTh PYKOSTKY NPUBOJA JI0 COBMAJECHUSA CTPEIIKM Ha PYKOSATKE
¢ TpeOyeMbIM TMOJI0KEHUEM Ha yKa3aTelle MOJIOXKEHUH;

I) 3aBEpHYTh BHMHT (UKcauuu A0 ymHopa, YyOeauThCs, YTO OH BOIUEN B
OTBEPCTHUE yKa3aTels MOJI0KEHUH;

1) 3aBEpHYTh KOHTPraiky J0 ynopa B PYKOSITKY.

2.1.4.10 Ins OYMCTKM KOHTAKTHOM CHCTEMBI MEpPEKIoYaTeNss OT OKUCH M
nuiaMa HeoOXOUMO BBITIOJHUTH MPOKPYYMBAaHUE MEpeKItodaress 10 3—5 [UKIOB B
OJIHY ¥ JPYTYIO CTOPOHBI IIPHU KaXJI0M MEPEKIIOYCHUH OTBETBICHUI 0OMOTOK U MPHU
IIPOBEICHUH TEKYILIUX PEMOHTOB.

2.1.4.11 Ilocne wucreyeHHs CpoOKa CIY>KObl, YKa3aHHOIO B MacropTe,
TpaHc@opMaTop MOABEPTrHYTH MPOBEPKE COTJIACHO JACHCTBYIOLIEMY JOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUHN AJIEKTPOOOOPYIOBAHUS .

Ilo pe3yabTaTaM NpPOBEPOK W MCNOBITAHUN MPUHATH pelIeHHe o
MPUTOAHOCTH TpaHcopmaTopa K AaJbHenmen IKCILIyaTaAlM .
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3 TEXHUYECKOE OBCIIY XUBAHUE

3.1 Ha mpoTspkeHuM Bcero cpoka ciiy>kObl TpaHchopmaropa HpOBEICHUS
NpO(PHUIAKTUYECKUX PEMOHTOB, CBA3AaHHBIX C BCKPBHITUEM TpaHC(POpMATOpa, 3aMEHOU
U CYIIKOW TpaHCHOPMATOPHOTO Macia, He TpeOyeTcsl.

Ot60op mpoO U NpopuUIAKTUYECKUE HCHBITAHWS Maclia HEe MNpPOU3BOJUTH. B
OCTaJIbHOM 00BEM U MEPUOJAMYHOCTh MCIBITAHUN TpaHc(hopMaTopa B SKCILTyaTalluu
JIOJDKHBI  COOTBETCTBOBATH TPEOOBAaHUSAM JECUCTBYIOMIMX MPABHJI TEXHUYECKOU
AKCIUTyaTalluy TPaHC(HOPMaTOPOB.

3.2 Jlms CBOEBpPEMEHHOTO OOHApY)KCHHS HEWCIIPAaBHOCTEH TpaHchopMaTop
cleyeT MNoJBepraTb MNEPUOAUYECKOMY BHEIIHEMY OCMOTpY (0€3 OTKIIOYeHUs
Tpancopmaropa ot cetu). [Ipu ocMoTpax yOeAUThCA B OTCYTCTBUU MEXAHUYECKUX
NOBpPEXACHUNM Oaka, M30JATOPOB, Teued Macia, MPOBEPUTH IIEJIOCTHOCTh JAKO-
KPaCOYHBIX MOKPBITUH.

3.3 Ilpu BO3HMKIIEH B MIpoLECCe TEKYyLIEH SKCIUTyaTallud HEOOXOIMMOCTH
JIOJIMBKU TI0 KaKUM-JIHOO MpUYMHAM B TpaHChOpMATOp Macia PYKOBOJICTBOBATHCS
CJIEIYIOLUM:

a) paboThI MO AOJIMBKE MPOU3BOAUTD MOCIIE BBISIBICHUS U YCTPAHEHUS IPUUUH
CHIKEHHS YPOBHSI Macja B TpaHc(opmarope;

0) MOJIMBKY MOKHO BBIIIOJHATH MpPH YCIOBHHM, 4YTO B TpaHCHOpMATOpPE
MourHOCTEIO 630 kB-A ypoBenr macia He Huwxe 200 MM, a B TpaHcopmaTopax
MEHBIINX MOIIHOCTEN He HUKe 130 MM OT BEpXHE MIIOCKOCTH (piiaHIla 3aJJMBOYHOIO
natpyoka.

Ecnu ypoBeHb Macia HaXOAUTCS HUKE YKa3aHHBIX Pa3MEPOB, HE MCKIIIOUEHO,
YTO MPOU3OLLIO YBJIAKHEHHUE W30JSIUU aKTUBHOM 4acTU M TpeOyeTcs MpOBEICHUE
perJaMeHTHBIX paboT B YCIOBUSIX CHEIMATM3UPOBAHHOIO MPEITPUSITHS;

B) DJIEKTPUYECKasl MPOYHOCTH JOJMBAEMOr0 Macija JOJKHA ObITh HE HUKE
30 kB, Temnepatypa — He Hmxke 10 °C. OcrajibHbIE TEXHUYECKHE XapaKTEPUCTHUKHU
JOJDKHBI COOTBETCTBOBaTh HOPMATHBHBIM JIOKYyMEHTaM Ha TpaHC(pOopMaTOpHOE
Macino. g JOMMBKM B Mpelenax BbIIIEYKAa3aHHBIX YPOBHEH JOIyCKaeTcs
NPUMEHEHNE HEeIeTa3uPOBAHHOTO TPaHC(HOPMATOPHOTO Macia;

') TeMreparypa TpancopMaropa B MPOIECcCe AOIUBKH J0HKHA ObITh HE HIKE
10 °C.

IIpumeuanue — J{oJUBKY MacjaoM TPaHCHOPMATOPA, Y KOTOPOIr0 He UCTEK
TapaHTHHHBIA CPOK IKCIJIYaTAUMHU, NPOU3BOAUTH TOJHKO IO COIJIACOBAHUIO C
HU3rOTOBHUTEJIEM.

17



3.4 TIlocnengoBaTelbHOCTh  BBIMOJHEHUS  ONepaludid MO  JOJUBKE B
TpaHcpopmaTop mMacia:

- OTKPBITh KPBINIKY 3aJMBOYHOTO MAaTpyOKa M TMPOW3BECTH 3aMep YPOBHS
Maciia. BpinojHeHHe MOCIeayIOMUX Onepanuid MPOU3BOAUTL NPHU BBHINIOJIHEHUU
YCJIOBHSI, M3JI0KEHHOTO B 11.3.30;

- TPOU3BECTH JIOJUBKY Macia J0 TIOJIHOTO 3alOjHEHUsI 3aJUBOYHOIO
naTpyoxa;

- 3aKPBITh 3ATMBOYHBIN ATPYOOK;

- OTBEpHYTh Ha 2...3 BUTKa CIUBHYIO MPOOKY, PACHOJOKEHHYIO B HIDKHEH
yacTu 06aka TpaHcpopMaropa, u ciauTh 4...5 11 Macna y TpanchopmMaTopa MOIIHOCTHIO
630 xB-A, 2...3 1 y tpancopmaropa momHocThio 250 u 400 kB A, 1...2 ny
tpancopmaropoB mormHocTei0 100 m 160 kB-A, 0,5...1 1 y Tpancdopmaropa
MomtHOCTRIO 16, 25, 40 m 63 kB-A, nns cHWwKeHHS AaBiICHUS BHYTpH Oaka
TpaHchopmaTopa Bo Bpemsi pabOThI;

- 3aBEPHYThH CIUBHYIO MIPOOKY.

3.5 Jlo BxItoueHHUs: TpaHchopMaropa Moj HaNpsHKEHUE U3MEPUTh COMPOTHUB-
JIEHUE €ro M30JisluM. Pe3ynpTaTbl u3MepeHui JOJKHBI COOTBETCTBOBATH TPeOOBA-
HUSIM JoKyMeHTa “O0beM U HOPMBI UCTIBITAHUM 3JIEKTPOOOOPYAOBaAHUS .

3.6 B ciayuyae HeoOxoaumocTu (MpU CIy4aWHBIX MEXAaHMYECKUX MOBPEKIE-
HUSIX, TOBPEXKACHUSAX MPU HAPYIICHUU MPABUI ODKCIUTyaTallud W Jp.) BCKPHITH
TpaHchOpMaTOp B YCJIOBHUSX CHEIUATM3UPOBAHHBIX MPEANPUATHA MO PEMOHTY
TpanchopmaTopoB. TemriepaTypa akTUBHOW 4YacTU MPU ATOM JOJKHA IMPEBHIIIATH
TeMIepaTypy TOYKH POChI OKPYKAlOIEro Bo3Ayxa He MeHee, ueM Ha 5 °C U BO Bcex
ciydasx JoJpkHa ObITh He Hrke 10 °C.

3.7 Tlomemienue, rae TPOU3BOAMUTCS BCKPBHITHE TpaHcPopMaTopa, TOJIKHO
OBITb CYXMM W YHUCTBHIM, 3alIUIICHHBIM OT MOMNaJaHus aTMOC(HEPHBIX OCAJAKOB U
TIBLUTH.

3.8 IlocnegoBaTensHOCTh pa30opku TpaHnchopmatopa.

3.8.1 Cnuth Macio B 4YHUCTBIM pe3epByap dYepe3 IITyLUep BHU3Y Oaka
TpaHcopmaTopa, OTKPHIB CHauajia MPOOKY ATOTO IITyIepa, a 3aTeM, KOrjaa CTpys
Maclia YMEHBIIUTCS, MaTpyOoK Ha Kpeliike TpaHcpopmaropa. [ltynep BHH3Y Oaka
OTKpBIBaTh OCTOPOKHO, TIOMHS, YTO Macjo B TpaHcopmarope, Kak MPaBUIIO,
HaxXOJUTCS TIPU HEKOTOPOM JIaBJICHUU WJIU Pa3pEKECHUM.

3.8.2 OTBepHYTH OOATHI, KPETAIINE KPBIIMIKY K 0aKy.

3.8.3 TloaHATh aKTUBHYIO YacTh C KPBIIIKON 3a CEpbI'd, PACIOIOKEHHBIE Ha
KpBIIIKe TpaHchopmaTopa B COOTBETCTBUM C pucyHKOM A.16 u Ttabnurmeit A.7.
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3.9 IlocnenoBaTenbHOCTh COOPKH TpaHchopmaTopa.

3.9.1 3aBepHyTh MPOOKY B IMITYIIEP BHU3Y OaKa.

3.9.2 OnycTuTh aKTHUBHYK YacThb C KpPBIIIKOM B 0ak, NpeIBapUTEIbHO
IIPOBEPUB LIEJIOCTHOCTh U COCTOSIHUE YIJIOTHUTEIBbHON MPOKIIAIKH, PACTIOI0KEHHOM
Ha pame Oaka.

3.9.3 3akpenuTh KPHIMIKY Ha Oake, 3aTSHYB 10 OTKa3a OOJITHI.

3.9.4 3anonHuTh TpaHCHOPMATOP MACIOM C DIIEKTPUUYECKOW MPOYHOCTHIO HE
Menee 30 kB 1o mosiBieHMss macia B MaTpyOKe KPBIIKU. 3amOJHEHUE MAacioM
BBITIOJIHUTh 1O BO3MOXXHOCTHM B OJIUH TNpueM. Temmeparypa 3aquBaeMoro macia
noykHa ObiTh He HUXE 10 °C, a TeMrepaTypa akKTUBHOM 4acTH TpaHchopMmaropa —
BBIIIIE TEMIIEpATyphl Macia.

3.9.5 OcraButh TpanchopMarop ISl BbIXOJA M3 AKTUBHOM YaCTU OCTATKOB
BO3/lyXa HAa CPOK HE MEHEE ABYX CYTOK.

3.9.6 Ilocne orcrosi TpaHnchopmaropa AOIUTH MACiIO JI0 TOSBICHHUS €ro B
naTpyoKe KpBIIKUA. 3aKpbITh MNaTPyOOK KPBIIIKONW, MPOBEPUB MPEIABAPUTEIHHO
L[EJIOCTHOCTh U COCTOSIHUE YIUIOTHUTEIBHOU MPOKIAIKH.

Temneparypa wmaciaa B TpaHcdopMaTope BO BpeMsl 3aKpbIBaHHA
narpyoka mosskHa 0biTh B mpeaesax (40+20) °C.

3.10 O06beM HCHBITAHUN U HOPMBI KOHTPOJUPYEMBIX MapaMeTpoB TpaHChOp-
MaTtopa rnepej BKIOUYEHUEM B padOTy MOCIIE €ro BCKPBITUSA JOJIKHBI COOTBETCTBOBATH
TpeOOBaHUAM JIEHCTBYIONIETO JOKYMeHTa “O0beM M HOPMBI HCHBITAHUN DIIEKTPO-
obopynoBaHus’.
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4 XPAHEHUE U TPAHCITOPTUPOBAHUE

4.1 Tpanchopmatop OTIPABISAETCS U3TOTOBUTEIEM MOJHOCTHIO COOPAHHBIM U
3aMOJHEHHBIM TPaHC(HOPMATOPHBIM MACIIOM.

4.2 TpancnopTupoBaHUE TpaHCPOPMATOPA MOMKET OCYILIECTBISATHCA JIFOOBIM
BUJIOM TPAHCIIOPTa, KPOME MOPCKOTO.

Kpemnnenue Ttpancdopmaropa Ha TPaHCIOPTHBIX CPEACTBaX M TPAHCHOPTHU-
pOBaHUE OCYLIECTBISIOTCS B COOTBETCTBHUM C NPABWIAMH, JECUCTBYIOIIMMH Ha
TPAHCIIOPTE COOTBETCTBYIOUIETO BHJAa C YYETOM OOECIEYEHHs] COXPAHHOCTH
TpaHcpopmaTopa U ero y3Jjos.

4.3 Tlorpy304HO-pa3rpy304yHble ONEpalid HEOOXOJIUMO BBINOJIHATH COOT-
BETCTBYIOIIUM OOOPYJOBaHUEM C COOJIIOJEHUEM JEUCTBYIOIIMX IPABHII TEXHUKH
0€30MacHOCTH U Mep, 00eCIeUNBAIOIINX COXPAHHOCTh TpaHCHOpMaATOpa U €ro y3joB.

4.4 Tlonvem TpaHchopmMaTopa CIEAyeT MPOU3BOIUTH TOJBKO 3a CIIELHUAIBHO
MpeaHa3HadeHHbIC NI 3TOM 1enu aetanu. CTpombl MPU 3TOM JOJIKHBI OBITh TaKOU
JUTMHBI, 9TOOBI YTOJ OTKJIIOHEHUS CTPOIT OT BEPTUKAIH HE mpeBbimian 30°.

4.5 Tlomaumath TpaHchopmaTopsl MOIIHOCTBIO 16250 kB-A 3a cKOOBI,
MpUBapeHHbIE K O0aky, CiayXKamme Ui KpelwieHUus IMpU TPaHCIOPTUPOBAHUH,
KATET'OPUYECKU 3ATTIPELITAETCA!

4.6 Ilogaumatb TpanchopmaTopsl MoiHocThio 400, 630 kB-A 3a cepbru,
npuBapenssie K Kpbike KATET'OPMYECKHU 3AIIPEILHAETCA!

4.7 BHUMAHHME! HeoOxonumo obeperaTb OT MEXaHMYECKHUX BO3AEUCTBUI
ropocTeHky 06aka, Tak Kak OHa U3rOTOBJIEHA U3 TOHKOJIMCTOBOM CTAJIU.

SAIIPEIIIAIOTCS mexanndeckue BO3JICUCTBHS Ha MPOBOJIOKY, TPUBAPEHHYIO
K rodppam mo mepumerpy Oaka TpaHchopmaTopa, BO H30€KaHHE MOBPEKICHUS
ro)pocTeHKH B MECTaX CBAPKHU.

IIlpy MexaHM4eCKOM MNOBPEXACHUM TO(PPOCTEHKH H3rOTOBUTEIb HMeEET
NPaBO CHATH YCTAHOBJIEHHbIE TAPAHTHUH.

4.8 Tlpu pnurensHOoM (OoJee JBYX JIET) XpaHEHUW TpaHchopmaTopa
HE00X0MMO MEPUOANYECKH ITPOU3BOIUTE €r0 HAPYKHBIH OCMOTP.

4.9 Ot6op mpoO M UCHBITAHKS Macjia B MPOIECCe XpaHeHus TpaHchopmaTtopa
HE TIPOU3BO/IUTb.

4.10 VcnoBusi xpaHenus Tpanchopmatopa — 8 mo I'OCT 15150-69 (ma
OTKPBITHIX IMJIONMIAJIKaX Mmpu Temmeparype or muHyc 60 go mmoc 50 °C) Ha cpok
COXPaHSIEMOCTH JI0 OJTHOTO roja; rnpu yciaoBuu xpanenus 5 mo 'OCT 15150—-69 (mox
HaBECOM WJIM B MOMEIICHUIX TTpH Temrneparype oT MuHyc 60 no mioc 50 °C) — cpok
COXPaHSIEMOCTH JI0 JBYX JIET MPHU €KEroJJHOM BHEIIHEM OCMOTpe TpaHchopmaropa
oTpeOuTEIEM.
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BHMMAHMUE!

SAITPEITAETCSA ITIOAHUMATD
TPAHCOOPMATOPLHI MOIIIHOCTBIO 16-250 kB-A
3A CKOBBLI, ITIPUBAPEHHLBIE K BAKY, CIIYVXAIIUE JJ14
KPEIUIEHUS TP TPAHCIIOPTHMPOBAHNMN.
SAITPEHIAETCA TIOAHUMATD
TPAHCOOPMATOPHI MOLLIHOCTDBIO 400, 630 kB-A
3A CEPBLI'U, TIPUBAPEHHDLIE K KPbHIIIKE.

SAITPEIIIAETCA HAPYIIATD
I'EPMETU3ALINIO TPAHCOOPMATOPA.

5 VTAIN3ALIUS

5.1 VYkazanusa mo yTWIM3allud TPUBENCHBI B Tacmopre TpaHchopmaTopa.
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[MPUJIOXXEHUME A
(cipaBOYHOE)

1 — mpoOka ciauBHas; 2 — 3aKUM 3a3eMIICHHS; 3 — 0ak; 4 — TaOIHM4Ka;

5 — ckoba 715t KperIeHus IPU TPaAaHCIIOPTUPOBAHUH; 6 — cepbra JUIsl MOIbeMa
TpaHchopmaropa; 7 — maTpyOoOK /i 3AJIUBKU Macia; 8 — Mpe1oXpaHnuTeb-
HbIl kianad; 9 — BBox HH; 10 — macnoykazarens; 11 — BBox BH;

12 — npoOuUBHOM npegoXpaHUTENb (yCTaHABIMBAETCA 0 3aKa3y
notpeduTens); 13 — kapMan TepMoMeTpa; 14 — mepexsroyaTeb.

Pucynok A.1 — OGuuii Bua TpancpopmMaTopoB MOITHOCTEIO 16 kKB-A
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11 %4

1 — mpoOka ciauBHAs; 2 — 3aKUM 3a3eMIICHHS; 3 — 0aK; 4 — TaOIM4Ka;

5 — cko0a J1s KpeIIeHHsI P TPaHCTIOPTUPOBAHUM; 6 — cephbra JJIsl o IbeMa
TpaHnchopmaropa; 7 — marpyOoK JJIs 3aTUBKHU Maciia; 8§ — MpeoXpaHUuTEIbHBIN
knamnan; 9 — BBox HH; 10 — macnoyka3zarens; 11 — BBog BH; 12 — npobuBHOit
MpEeIOXpaHUTENb (YCTAHABIMBACTCS 110 3aKazy moTpedurens); 13 — kapman
TeEpMOMETpPa; 14 — nepexItoyaTenb.

Pucynok A.1.1 — O6muit Buj TpancopMaTopoB MOITHOCTHIO 25 KB-A
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12

1 — mpobxka cnuBHas; 2 — 3aKUM 3a3eMIIeHHs; 3 — 0ak; 4 — TaOIM4Ka;

5 — ckoba 7151 KperieHusl IpU TPaHCIOPTUPOBAHUU; 6 — NATPYOOK JJI 3JIMBKU
Macna; 7 — npeaoxpaHuTeabHbIN KianaH; 8— BBoja BH; 9 — BBog HH;

10 — macnoykazarens; 11 — cepbra st mogpema Tpancopmaropa;

12 — mpoOuBHO# MpeoXpaHuTENh (YCTaHABIMBACTCSA IO 3aKa3y MOTPEOUTEN);
13 — xapman TepmomeTpa; 14 — nepekioyarenb.

Pucynok A.1.2 — O6muit Bua tpancopmatopoB MOITHOCTEIO 40 kB-A
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1 — mpoOka ciauBHAs; 2 — 3aKUM 3a3eMIICHHS; 3 — 0aK; 4 — TaOIM4Ka;

5 — ckoba 17151 KperuieHus Py TPAaHCTIOPTUPOBAHUH; 6 — cephra JyIsl o IbeMa
TpaHnchopmaropa; 7 — TUib3a Il TEPMOMETPA; 8 — MaCIOyKa3aTelb;

9 —BBog HH; 10 — marpy6ok nyist 3anmuBKu Maciia; 11 — mpenoxpaHnuTenbHbIN
kiamnad; 12 — 8Bog BH; 13 — mpoGuBHO# nipetoxpanuTens (YCTaHABINBACTCS
10 3aKa3y norpeourens); 14 — nmepexnrovarens.

Pucynok A.1.3 — O6muit Buj TpancopMaTopoB MOITHOCTHIO 63 KB-A
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1 - poJIUK TPaHCTIOPTHBIN (YCTaHABJIMBAETCS MO 3aKa3y MOTPEOUTENS TOIBKO B
Tpancopmaropax morHocThio 160,250,400,630 kB-A); 2 - 3axuM 3a3eMIIeHHUS;
3 - mpoOka ciauBHas; 4 - 6ak; 5 - Tabauuka; 6 - ckoOa JIs KpeIrIeHHsI TIPH
TPAHCIIOPTUPOBAHUU; 7 - Macioykasarenb; 8 - BBog HH; 9 - BBog BH;

10 - kapman Tepmometpa; 11 - marpyOok 11s 3amuBKHM Macia; 12 - cepbra st
noabema TpanchopmaTopoB MorHOCcTEI0 100250 kB-A; 13 - mepekitodarensp;
14 - mpoOUBHOM MpeaoXpaHUTENh (YCTaHABIMBACTCSA T10 3aKa3y MOTPEOUTEINS)

Pucynok A.2 — OOuuii Buja tpancgopmaTopoB MoiHOcThi0 100—630 kB-A
0e3 MaHOBaKyyMMeTpa
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1 - posMK TpaHCHOPTHBIN (YCTaHABIMBAETCS MO 3aKa3y MOTPEOUTENS TOJIBKO B
Tpanchopmaropax mortHocThio 160,250,400,630 kB-A); 2 - 3auM 3a3eMIICHUS;
3 - npoOka cnuBHag; 4 - 0ak; 5 - Tabnnuka; 6 - cko0a JUIsl KperuieHusl pu
TPAHCIIOPTUPOBAHUM; 7 - Macioykasarens; 8 - BBoa HH; 9 - BBog BH;

10 - kapman Tepmometpa; 11 - marpyOok 115 3aTuMBKM Macina; 12 - cepbra st
noabema TpanchopmatopoB moiHocThio 100250 kB-A; 13 - nepekitoyarelp;
14 - npoOUBHON NpenoXpaHUTENb (yCTaHABIMBAETCA 0 3aKa3y MOTPEOUTENS)
15 - kopoOka 3a:kUMOB; 16 - MAHOBAKYyMMETP

Pucynox A.3 — O6mmii Bua TpanchopmatopoB momtHocThI0 100—630 kB-A
C MaHOBaKyyMMETPOM
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Pucynok A.4 — Beong BH
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Pucynok A.5 — Beox HH na Pucynok A.6 — Beoxg HH Ha
HOMHUHAJIbHBIN HOMUHAJIbHBIN
TOK 630 A Tok 1000 A
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1 - maiiba; 2 - BUHT; 3 - KpAacHbIA CUTHAJIBHBINA IITOK; 4 - MPO3payHbIi
KOJITIaK; S - MPO3pavyHbIi 3aIUTHBIN KOJIIAK; 6 - KOJIBLO YIJIOTHUTEIBHOE;
7 - KpbllKka TpaHchopmaTopa; 8 - MoIIaBoOK

Pucynok A.7 — Macnoyka3aTenb
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1 - KOXyX; 2 - 3aTBOp; 3 - YIJIOTHUTEJIBHOE KOJIBIIO; 4 - KOPIYC;
5 - mpoknaaka; 6 - BTynka; 7 - npyKnHa

Pucynok A.8 — Kitanan npegoxpaHuTenbHbINA
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1 — yronpHuUK; 2 — BUHT; 3—Taiika; 4 — KOHTaKTHasi Cko0a; 5 —KoJmak
npegoxpanurens; 6 — dapdopoBas ronoska; 7 — hapdhopoBoe OCHOBAHUE;
8 — KOHTAKT (LIEHTPAJIbHBIN).

Pucynox A.8.1 — [IpoO6uBHOI penoXpaHnuTeTh
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Tabnuua A.2 — XapakTepucTUKH Macc TpaHchopMaTopoB

Cxema u rpynna

Macca, kr

Tan COCOAUHCHUS AKTHUBHOI 4acTu
Tpch®0pMaT0pa O6MOTOK CKpBHHKOﬁ Maciia ITOJIHasA
V/¥i-0
TMI—16/10-Y 1(XJT1,YXJT1) V/Zu—11 150 63 230
V/I-11, I/Vn-11
TMI-25/10-Y 1(XJI1,YXJI1) Y/Viu—0 240
V/Zi-11
TMI—25/15-Y 1(YXJ11) : 155 63 220
TMICY-25/10-Y [(YXJII) /Y0
TMIMIII-25/10-Y1 " 240
V/I-11, J/Yn-11
TMI-40/10-Y 1(XJI1,YXJI1) V/Vi-0 85 300
TMI—40/15-Y 1(YXJI1) Y/l 200 350
TMILCY-40/10-Y [(YXJI1) — 95 370
TMIMII-40/10-Y 1 H 85 300
TMI-63/10-YI(XILYXI) | H‘Bl,}g,ﬂ/ %'H‘l !
| _ H™
TMI-63/15-Y 1(XJI1,VXJI1) vz 550 125 420
TMI'CY—63/10-Y 1(YXJI1) V/Ve 0
TMI'MII-63/10-Y 1 i
TMI—100/10-Y1 V/Yi0 150
TMI-100/15-Y1 V/Z-11 172
TMI-100/10-XJ11 V11 340 540
TMI'CY-100/10-Y1 V/Yi—0 150
TMIMII-100/10-Y1 V/Yy-0
TMI-160/10-Y1 V/Vi-0 175 200
TMTI-160/10-XJ11 V/Zy-11 485 180
TMI-160/15-Y1 TUYu 11 210 780
TMI'CY-160/10-V 1 V/Vi0 175 630
TMIMII-160/10-Y1 V/Yi-0 517 175 710
TMI-250/10-Y1 V/Yi—0
TMI-250/10-XJ11 Vi/I-11 250 930
TMI-250/15-Y1 VY11 615 260 1160
TMI'CY—-250/10-V 1 V/Yi-0 250 950
TMIMII-250/10-Y1 V/Yy-0; I/ 11 260 1000
TMI-400/10-Y 1 V/Yy-0
TMI-400/10-XJ11 Vi/A-11 780 350 1360
TMI-400/15-Y1 TUYy 11
TMIMII-400/10-Y 1 VY0, I/Yn-11 905 359 1488
TMI-630/10-Y1 V/V-0
TMI-630/10-XJ11 Yy 11 170 >4 2000
TMI'MIII-630/10-VY1 V/Yu—0; A/Yu-11 1290 550 2100

[Ipumeyanus

3Ha4YCHU.

1 TlpenensHOE OTKIIOHEHUE TTOTHOM Macchl TpaHncopmaropa +10 %. 3HaveHus >3Tou
XapaKTEPUCTUKU CHU3Y HE OTPAHUYEHO.
2 JIy1st Macchl aKTUBHOM YaCTH C KPBIIIKOH U MacChl MacJlia YKa3aHbl OPUEHTUPOBOYHbBIE
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Ta6mumna A.3 — [IpucoenunurenbHbie pa3mepsl BBoAoB HH

B MumumeTpax

Hanps- | Cxema u BBoxs! (asHbie Bsox HeliTpanu
Tun JKEHHE rpynna
TpaHcdopmaTopa HH, | coemune- | Pucy- d h Pucy- d h
kB HHS HOK HOK
TMI-16/10-Y 1(XJI1,YXJI1) 04 | IO s Tavio | 92es | 5 | MI2 | 9245
V/Zu-11
V/I-11,
TMI-25/10-Y I(XJIL,VYXJI1) | 023 | VeIl
TMI-25/15-Y 1(XJI1,VXJI1) 04 | V/Vu-0
vize 11 | S | MI2] 92#5 | 5| MI2 | 925
TMICY-25/10-Y1(XJ11,YXJI1)
TMI'MIII-25/10-Y1 0.4 | Y/Vu-0
V/I-11,
TMI—40/10-Y I(XJIL,VXJI1) | 023 | I/Yu-11
TMI-40/15-Y 1(XJI1,YXJI1) 04 | V/Vu-0
vizu1l | 5 | MI12] 925 | 5| MI2 | 9245
TMILCY—40/10-Y 1(XJI1,YXJI1)
TMIMII-40/10-Y 1 0.4 | V/iVu-0
V/I-11,
TMI-63/10-VICILYXII) |0 | g )
TMI-63/15-Y 1(XJI1,YXJI1) ’ B
TMICY-63/10-y1xLyxin) | %4 3/23; H_IOI > | MIz 925 5 MI2| 9245
TMI'MIL-63/10-Y 1 04 | V/Vu-0
TMI-100/10-V1 023 | V/Vu-0
TMI-100/15-Y 1 0.4 | V/iZu-11 MIZ | 9255 | 5| MI2 | 925
TMI-100/10-XJ11 5
TMI'CY-100/10-Y1 038 | Vu/I-11 MI2 | 9245 | - - -
TMIMII-100/10-Y 1
TMI-160/15-V1 Y/YE-0
TMI—160/10-XJ11 04 1 vizu-11 MI2 | 9245
TMI-160/10-V1 069 | JyYu-11| 5 |[MI2] 9245 | 5 |MI2| 9245
TMICY-160/10-V1
TMIMIIL160/10-1 023 | Y/Yu-o0 M16 | 1116
TMI'-250/10-V1 023 | Va/JI-11 M20 | 11446 | — - -
TMI-250/10-XJ11 : Ve
TMI-250/15-Y1 o4 S N MI2 | 92+5
TMI'CY-250/10-Y1 ; +
TMIMIL 250/10.V 1 JUYn-11 M16 | 111%6
04 | Y/YHO M20 | 114+6 M12 | 9245
TMI'-400/15-¥1 ’ JI/Va-11 5 [ M20 | 11446 | | MI6 | 11146
TMI™-400/10-V1 0,69 | JUVu-11 M20 | 114+6 M12 | 9245
Syl e e B
; ’ Vu/J1-11 M27 | - - - -
038 | Va/JI-11| 5 |M20|114+6| - - -
TMI—-630/10-V1 V/Yu-0 5 [ MI2 | 9245
TMI-630/10-XJ11 0,4 6 |M27| -
TMIMII-630/10-Y 1 JVYn-11 6 M7} -
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Pucynox A.10 — Cxema nojicoeiMHEHUS OTBETBICHUI 00MoTOK BH
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Cy Y Y Y'Y\

Pucynok A.11 — Cxema nojicoeiuHeHUs OOMOTKH CUMMETPUPYIOIIETO
YCTPOUCTBA (CY) K oOMOTKaM HH
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1 - kopoOKa 3a:xkuMOB; 2 - yroyiok; 3 - raiika M10; 4 - maii6a 10;
5 - maiiba npy>xxkunnas 10; 6 - maiida; 7 - kpblika 6aka

Pucynoxk A.12 — YcraHoBka KOpOOKH 3aKMMOB
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1 - MaHOBakyyMMeETp; 2 - KpaH IIapoBoii; 3 - marpyOok; 4 - KpbllKa 0aka;
5 - 6ak; 6 - yronok; 7 - 6ontr M6x25; 8 - raitka M6; 9 - raiika M10;
10 - maii6a 6; 11 - maitdba 10; 12 - maiida 16; 13 - maiiba npyxuHHas 6

Pucynok A.13 — YcraHoBka MaHOBaKyyMMeETpa
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1 - kppbImika naTpyoOka; 2 - KpaH WapoBOi; 3 - BUHT; 4 - pydKa KpaHa;
5 - mpoOka; 6 - pe3nHOBas MPOKIIAJIKA; 7 - MPOBOJIOKA; 8 - TIIOMOa

Pucynok A.14 — YcraHoBKa mapoBOro KpaHa
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MaHoBakyyMMeETp

£3%%

KopoOka
32)KUMOB

1210

Pucynox A.15 — MoHTaxHasi cxema COeTuHEHNS KOPOOKH 3aKUMOB
C KOHTPOJIHHO-U3MEPHUTEIILHBIMU TTPHOOpaMu
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Ta6nuua A.5 - HopMmbl MakcuManbHO A0MYCTUMbIX CUCTEMATUYECKMX Harpy3oK

K2 npu 3HayeHnax K1 =0,25-1,0

h, 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1
Qoxn =-20°C
0,5 + + + + + + + +

+ + 1,99 | 19 | 193 | 1,89 | 1,85 | 1,79

1,56 1,95 | 1,54 | 1,54 [ 153 [ 1,51 | 1,50 | 1,48

1
2
4 1,70 169 | 167 | 166 | 164 [ 162 | 160 | 1,57
6
8

1,48 1,48 | 1,47 | 1,47 | 146 | 145 | 145 | 1,43

12 1,41 1,40 | 1,40 | 1,40 | 1,40 { 1,39 | 1,39 | 1,38

24 1,30 1,30 | 1,30 | 1,30 | 1,30 { 1,30 | 1,30 | 1,30

+ + + + + + + 1,95

1,95 1,92 | 190 | 187 | 183 | 1,79 | 1,75 | 1,69

1,49 1,48 | 147 | 146 | 1,45 | 1,44 | 1,42 | 1,40

1
2
4 1,62 1,61 | 160 | 1,58 | 1,56 | 1,594 | 1,52 | 1,48
6
8

1,41 1,41 | 140 | 140 | 139 | 1,38 | 1,37 | 1,36

12 1,34 1,34 | 1,33 | 1,33 | 133 | 1,32 | 1,31 | 1,31

24 1,23 1,23 | 1,23 | 1,23 | 123 | 1,23 | 1,23 | 1,23

+ + + + + 1,99 [ 1,91 1,8

1,86 1,83 | 1,80 | 1,77 | 1,74 | 169 | 164 | 1,56

1,41 1,40 | 1,39 | 1,38 | 137 | 1,36 | 1,34 | 1,31

1
2
4 1,54 1,63 | 151 | 150 | 1,48 | 146 | 143 | 1,38
6
8

1,34 1,33 | 1,33 | 1,32 | 131 | 1,30 | 1,29 | 1,27

12 1,27 1,26 | 1,26 | 1,26 | 125 | 1,25 | 1,24 | 1,22

24 1,16 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16
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MNpoaomkeHune Tabnuupl A.5

K2 npu 3HaveHuax K1 =0,25-1,0

h, u 0.25 0,4 0,5 0,6 0,7 0,8 0,9 1
Qoxn =10°C
0,5 + + + + + + + 1,84
1 + + + 200 | 194 [ 1,86 | 1,76 [ 1,60
2 1,76 | 1,73 | 1,70 | 167 | 1,63 | 1,58 | 1,51 | 1,40
4 146 | 144 | 143 | 141 | 1,39 | 1,36 | 1,32 | 1,25
6 1,33 | 1,32 | 1,31 | 1,30 | 1,29 | 1,27 | 1,24 | 1,20
8 1,26 | 1,26 | 1,25 | 124 | 1,23 | 1,22 | 1,20 | 1,17
12 119 | 119 | 118 | 118 | 117 | 1,16 | 1,15 | 1,13
24 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08
Qoxn = 20°C
0,5 + + + + + 1,98 | 1,81 | 1,00
1 + 197 | 1,92 | 1,87 | 1,80 | 1,71 | 1,57 | 1,00
2 166 | 163 | 160 | 1,56 | 151 | 1,45 | 1,35 | 1,00
4 1,37 | 1,35 | 1,34 | 1,32 | 1,29 | 1,26 | 1,19 | 1,00
6 125 | 1,24 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00
8 118 | 117 | 117 | 1,16 | 1,15 | 1,13 | 1,09 | 1,00
12 1111110 | 1,10 | 1,09 | 1,09 | 1,08 | 1,06 [ 1,00
24 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 [ 1,00
Qoxn = 30°C
0,5 + + + + 192 | 1,76 | 1,27 —
1 189 | 184 | 1,79 | 1,73 | 1,64 | 1,51 | 1,12 —
2 155 | 152 | 148 | 144 | 1,38 | 1,29 | 1,02 —
4 128 | 1,26 | 1,24 | 1,21 | 1,18 | 1,21 | 0,97 —
6 116 | 115 | 113 | 112 | 1,09 | 1,05 | 0,95 —
8 1,09 | 108 | 1,08 | 1,06 | 1,05 | 1,02 | 0,94 —
12 1,02 | 1,02 | 1,01 | 1,00 | 0,99 | 0,97 | 0,92 —
24 091 ( 091 { 091 [ 0,91 | 0,91 | 0,91 | 0,91 —
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MpogomkeHune Tabnuubl A.5

K2 npu 3HavyeHnax K1 =0,25-1,0

h, 4 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1
Qoxn = 40°C

05| + + 1,94 | 184 | 169 | 1,26 — —

11 1,75 | 1,70 | 164 | 1,56 | 1,44 | 1,08 — —

2| 143 | 1,39 | 1,35 | 1,30 | 1,21 | 0,96 — —

4 117 | 115 | 1,13 | 1,09 | 1,04 | 0,89 — —

6| 1,06 | 1,05 | 1,03 | 1,01 | 0,97 | 0,86 — -

8/ 1,00 [ 0,99 | 0,98 | 0,96 | 0,93 | 0,85 — -

12 0,93 | 0,92 | 0,91 | 0,90 | 0,88 | 0,84 — —
24/ 0,82 | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 — —

Tabnuua A.6 - Hopmbl 4ONYCTUMbIX aBapUNHBIX Neperpy3ok

K2 npw 3HaveHnsx K1 =0,25-1,0

h, 4 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1
Qoxn =- 20°C
0,5 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 [ 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00
4 1,90 | 1,80 | 1,80 [ 1,80 [ 1,80 | 1,80 | 1,80 | 1,80
6 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70
8 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70
12 1,60 | 160 | 160 | 160 [ 1,60 | 1,60 | 1,60 | 1,60
24 1,60 | 1,60 | 160 | 1,60 | 1,60 [ 1,60 | 1,60 | 1,60
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MpogomkeHune Tabnuubl A.6

K2 npu 3HavyeHnax K1 =0,25-1,0

h, 4 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1
Qoxn =-10°C
0,5 | 2,00 | 200 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 1,90 | 1,90
4 1,80 | 1,80 | 1,80 [ 1,80 [ 1,80 | 1,70 | 1,70 | 1,70
6 1,70 | 1,70 | 1,70 | 160 [ 1,60 | 1,60 | 1,60 | 1,60
8 1,60 | 1,60 | 160 [ 160 [ 1,60 | 1,60 | 1,60 | 1,60
12 1,60 | 1,60 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,50 | 1,50
24 1,50 | 1,50 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,50 | 1,50
Qoxn =0°C
0,5 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 [ 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 [ 200 [ 1,90 | 1,90 | 1,90 | 1,90 | 1,80
4 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60
6 1,60 | 160 | 160 [ 160 [ 160 | 1,50 | 1,50 | 1,50
8 1,50 | 1,50 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,50 | 1,50
12 1,50 | 1,50 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,50 | 1,50
24 1,50 | 1,50 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,50 | 1,50
Qoxn = 10°C
0,5 | 2,00 | 200 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90
2 1,90 | 1,90 | 1,90 [ 190 | 1,80 | 1,80 | 1,80 | 1,70
4 1,60 | 1,60 | 160 [ 160 [ 1,60 | 1,60 | 1,50 | 1,50
6 1,50 | 1,50 | 1,50 [ 1,50 [ 1,50 | 1,50 | 1,40 | 1,40
8 1,40 | 140 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
12 1,40 | 140 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
24 1,40 | 1,40 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
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MpogonxeHune Tabnuupl A.6

K2 npu 3HaveHusax K1 =0,25-1,0

h, 4 0,25| 04 0,5 0,6 0,7 0,8 0,9 1
Qoxn = 20°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,80 | 1,80
2 1,80 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70 | 1,60
4 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,40 | 1,40 | 1,40
6 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,30
8 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
12 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
24 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
Qoxn = 30°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90
1 2,00 | 200 | 200 | 2,00 | 1,90 | 1,90 | 1,80 | 1,70
2 1,80 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40
4 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,30 | 1,30 | 1,30
6 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,20
8 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
12 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
24 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
Qoxn =40°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 1,90 | 1,70
1 2,00 | 1,90 | 190 | 190 | 1,80 | 1,70 | 1,60 | 1,40
2 1,60 | 160 | 160 | 1,50 | 1,50 | 1,40 | 1,30 | 1,30
4 1,30 | 1,30 | 1,30 | 1,30 | 1,20 | 1,20 | 1,20 | 1,20
6 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,10 | 1,10
8 1,20 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
12 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
24 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
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PucyHnok A.16 — Dcku3 noibéMa akTUBHOM YaCTH C KPBIIIKOM



Tabmuma A.7 — Pa3mepsl 271eMEHTOB TIPH OAbEME aKTUBHOM YacTh
B mmummmMerpax

Tun

TpaHchopmaropa H H H,

TMI'-16/10-Y1(XJI1,YXJI1) 1980 min 630 max 550 min

TMI—-25/10-Y 1(XJI1,YXJ11)
TMI-25/15-Y1 (YXJI1)
TMI'CY-25/10-Y1(YXJI1)
TMI'MII-25/10-Y 1

2040 min 670 max 550 min

TMI—40/10-Y 1(XJ11,YXJ11)
TMI—40/15-Y1 (YXJI1)
TMI'CY-40/10-Y 1(YXJI1)
TMIMIL-40/10-Y 1

2080 min 740 max 500 min

TMI—63/10-Y 1(XJI1,YXJ11)
TMI—63/15-Y 1(XJI1,YXJ11)
TMI'CY-63/10-Y1(YXJI1)
TMI'MIL-63/10-Y 1

2080 min 740 max 500 min

TMI-100/10-VY1
TMI-100/10—-XJI1
TMI-100/15-VY1 2450 min 925 max 650 min
TMI'CY-100/10-VY1
TMI'MIII-100/10-Y1

TMI'-160/10-Y 1(XJI1)
TMI-160/15-VY1

TMI'CY-160/10-Y1 2450 min 925 max 650 min
TMIMII-160/10-Y 1

TMI—250/10-Y 1(XJ11)

TMI=230/15°V | 3010 min 955 max 900 min

TMI'CY-250/10-VY1
TMI'MIII-250/10-VY1

TMI'—400/10-Y 1(XJI1)
T™I-400/15-VY1 3270 min 1085 max 935 min
TMI'MIII-400/10-Y1

TMI-630/10-Y 1(XJI1)

TMIMIL-630/10-Y 1 3480 min 1170 max 1085 min
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