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Hacrosiiiee pyKoBOJCTBO O DKCIUTyaTaIluH SIBJISETCS TOKYMEHTOM, COJepKa-
IIMM CBEIICHUS O KOHCTPYKIIMH, XapaKTEPUCTUKAX W YKa3aHUWS JJIs NPAaBWILHOW U
0e30IMacHOM IKCITyaTallii, TEXHHYECKOTO OOCITY)KHBaHHS, TPAHCIIOPTUPOBAHUS M
XpaHEeHHs TpaHCc(hopMaTopoB.

B nmomonHeHWe K HACTOSAIIEMY PYKOBOJCTBY CJEIYET IOJIb30BATHCS IKCILTya-
TAIMOHHBIMH JIOKYMCHTAMH Ha KOMIUICKTYIOIIYIO aIlaparypy.

B CBsI3M ¢ MOCTOSIHHBIM COBEPIICHCTBOBAHHEM KOHCTPYKIIMM M TEXHOJIOTHH
W3TOTOBJICHHSI M3/ICIMIA B HACTOSIIEM PYKOBOJCTBE IO IKCILTyaTal[id MOTYT UMETh
MECTO OTJCIBHBIC PACXOXKICHUS MEK/IY OMHMCAHUEM M HM3JCIHEM, HE BIIMSIONIMC Ha
paboTOCIOCOOHOCTh, TEXHUYECKHUE XapaKTEPUCTUKH W YCTAHOBOUHBIC pa3Mephl
U3JICITHSL.
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1 OIIMCAHUE N PABOTA

1.1 Haznauenue u3aenuii

1.1.1 Tpancdhopmaropsr TMI'32 cunoBbie TpexdaszHble MOHWKAIOIIUE C
€CTECTBEHHBIM MACJISIHBIM OXJIAXKICHUEM, C MEPEKIIOYEHHUEM OTBETBICHUM 0OMO-
TOK 0e3 BO30YXJIeHUs, B TEPMETUYHOM MCIOJHEHUH (B AaJIbHEHIIIEM UMEHYEeMbIe
«TpaHcpopMaToOpb»), BKIIOYAEMBIE B CETh MEPEMEHHOro Toka dactoroit 50 I,
npeIHa3HaYeHBl IS MPEoOPa30BaHMs AJIEKTPOIHEPTUN B CETAX IHEPTrOCUCTEM H
NOTPEOUTENEN SIEKTPOIHEPTUU.

1.1.2 Tpanchopmaropbl NpeAHAa3HAUYEHBI 7S SKCIUIyaTallud B paloHax
C YMEPEHHBIM WX XOJOJAHBIM KIIMMATOM IIPH:

- HEB3PBIBOOMACHOW, HE COAEPXkAIIEH TOKOMPOBOASIIEH MBUIM OKPYXKaro-
Ieu cpene;

- BBICOTE YCTaHOBKH HaJl ypoBHeM Mopsi He 6omee 1000 m.

Tpancpopmaropsl He mpeaHA3HAYEHBI Ui PaOOThI B YCIOBHUSIX TPSICKH,
BUOpaIUK, yIapoB, B XUMUYECKHA aKTUBHOM cpeie.

Pexum pa®oTsl — quurenspHblid. TemmnepaTypa OKpYXKarollero Bo3ayxa Juis
TpaHCc(OPMATOPOB, MNPEJHA3HAUCHHBIX MJI1 PabOThl B YCIOBUSAX YMEPEHHOTO
KkimMata (ucnonHeHus ¥Y) — ot munyc 45 no mmoc 40 °C, nist paboThl B yCIOBUAX
xonogHoro knumara (ucnonHenue XJI) — ot munyc 60 nmo mmoc 40 °C, mis
TpaHchopmatopoB ucnojHenusa Y XJI (ucnosiHeHHe 711 yMEPEHHOTO U XOJIOJAHOTO
Kkimumarta) — oT Munyc 60 no rutroc 40 °C.

Tpanchopmatopsl ¢ ucnonHenueM Y XJI momyckarOT — SKCIUTyaTalldio B
KJIMMAaTHYEeCKUX UCTIONHEHUAX Y n XJI.

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

TpanchopmaTopbl [ONyCKAarOT HSKCIUTyaTallMl0 B YCIOBUSX KaTeropui
pa3memenus 2, 3, 4 mo I'OCT 15150-69.

1.1.3 YcnoBHoe 0603HaUeHHE THUIIA TPAHCHOPMATOPOB:

TMI'32 — Tpexda3zHblii ¢ €CTECTBEHHBIM MACIISIHBIM OXJIQXKICHUEM, IBYX00-
MOTOYHBIN, IEPEKITIOYaEMBbIil 0€3 BO30YK/IEHUS, TEPMETUYHBIN B TOQPUPOBAHHOM
0ake ¢ MOJHBIM 3aIllOJIHEHUEM MACJIOM, Cepuu 3, MOAU(PHUKAIUHU 2; MOCIE ITOrOo
yKa3bIBaeTCs HOMHMHAJIbHAass MOIIHOCTHh TpaHchopmaropa B kB-A, HamOonbummit
KJIacC HarpspkeHus cropoHsl BH B kB, kinuMaTtuueckoe UCIIOJHEHUE U KATErOpus
pa3MelIeHus.

1.1.41IpumeHnsiemble B pyKOBOACTBE COKPAILICHHUS:

- BH — BrIciiee HanpspxkeHue TpaHchopmaropa;

- HH — "usmiee HanpspkeHue tpanchopmaropa.



1.2 TexHMUECKHE XapaKTEPUCTUKH

1.2.1 3HayeHnss HOMHUHAJIBHONM MOIIHOCTH, HOMUHAJBHBIX HANPSKEHUH Ha
BCEX OTBETBJICHUSX, HOMUHAJIBHBIX TOKOB, HAIPSKEHUS] KOPOTKOTO 3aMbIKaHUA,
TOKa XOJIOCTOTO X0/1a, IOTEPh XOJOCTOr0 X0Ja U KOPOTKOI'O 3aMbIKaHHUS, a TAKKe
cXeMma M IpyIlia coeAUHEHUs OOMOTOK, APYTHE TEXHUYECKHE JIaHHbIE YKa3aHbl B
nacnopte Tpancgopmaropa. [lepBblil 3HaK B 0003HAUEHUH CXEMBI U TPYIIIBI  CO-
eMHEeHUs] 0OMOTOK OTHOCUTCS K 00MoTKe BH.

1.2.2 O6mwmit Bug TpanchopmaTopa v €ro COCTaBHBIX YacTel, rabapuTHBIE,
YCTAaHOBOYHBIE U MPUCOCAUHUTEIBLHBIE Pa3Mephl, XapaKTEPUCTUKU MacCC TpaHC-
dbopmaTopa U €ro COCTaBHBIX YacTell B COOTBETCTBHUH ¢ pucyHKaMu A.1-A.10.1 u
tabaunamu A.1-A.3 nipusoxkeHus A.

1.2.3 PerynupoBanue HanpspDKEHHS  OCYIIECTBISIETCS  MEPEKIIOYCHHEM
6e3 Bo30yxenus (I16B).

JUtst peryaupoBaHus HANPSDHKEHUsT TPAHC(POPMATOp CHAOXKEH MEPEKIIIoYaTeIeM
OoTBeTBIICHHI 00MOTOK BH, mo3BossitomuM peryiupoBath HalpsKEHUE B IMpesenax
10 £5 % crynensmu o 2,5 %. Tun nepekiiroyaTesnss B COOTBETCTBUM ¢ Tabiunen A.4
IIPUIIOKEHUS A.

1.3 CocraB u3nennii

1.3.1 Ilo 3aka3y norpeduTtens TpaHchopMaTopbl MOTYT TOCTABISATHCA:

- ¢ MPOOUBHBIM MPEOXPAHUTEIIEM U TEPMOMETPOM KUIKOCTHBIM;

- C MAHOBAaKyyMMETPOM U MaHOMETPUYECKUM TEPMOMETPOM JIJIsl SKCILTya-
TalllM B YCIIOBUAX Kareropuil pazmemenus 2, 3, 4 mo 'OCT 15150-69.

B cnyuae 3aka3za moTpeOuTereM MaHOBaKyyMMETpPa W/UIM MAHOMETPUYECKOTO
TepMOMeTpa TpaHCHOPMATOP TOTOTHUTEITHLHO KOMIUIEKTYETCS KOPOOKOM 3aKMUMOB.

1.4 YcrpoticTBo u paboTa TpanchopmaTopa

1.4.1 TpanchopmaTop uMeeT T€PMETUUYHYIO KOHCTPYKIMIO, T.€. BHYTPECHHHIA
o0beM TpaHchopMaTopa HE UMEET COOOIICHUSI ¢ OKpYy»Karolleh cpenoit. Tpancdop-
MaTop MOJHOCTBIO (10 KPBIIIKK) 3aM0JIHEH TpaHC(HOPMATOPHBIM MaciioM, a TeMIlepa-
TypHbIE H3MEHEHUsi 00beMa Macia, MPOUCXOSALIME B MPOLECCe SKCIUTyaTaluH,
KOMITEHCUPYIOTCS 32 CUET U3MEHEHHs 00beMa To(hpoB CTEHOK OaKa.

1.4.2 Tpancpopmarop 3anojaHeH TpaHC(HOPMATOPHBIM MACIOM MO/ BaAKYYMOM.
Temneparypa 3a;uBaeMoro tpancgpopmaropuoro macJa (40+20) °C.

1.4.3 TpanchopMarop COCTOMT W3 aKTUBHOW YacTH, O0aka, KPBIIIKH, BBOJOB
BH u HH. Ha kpeimiky 6axa BeiBefens! BBoibl BH 1 HH, mpuBox nepexitouarens.

1.4.4 AxtuBHas yacTh TpaHchopmaTopoB MomHOCTHIO 630—1000 kB- A xecTko
COEIIMHEHA C KPBIIIKOW 0aka, TpanchopmaTopoB MomHOCTEI0 1600 kB-A — ¢ 6akom.



1.4.5. AxTuBHAs 4acThb COCTOMT M3 MAarHUTONPOBOJIA C OOMOTKaMM, HWKHUX U
BEPXHUX APMOBBIX Oanok, oTBooB BH 1 HH, nepexiouaTens oTBeTBieHUi1 0OMOTOK.

1.4.6 MarautonpoBoa TpaHchopMmaTopa CTEPKHEBOTO THUMA, COOpaH
U3 MUIACTUH XOJOJHOKATAHOM AJIEKTPOTEXHUYECKON CTalu.

1.4.7 OOMOTKH MHOTOCJIOIHBIE HUITUHAPUIECKHE.

O6moTtka HH BeIMONTHEHA 13 JIEHTHI ATFOMUHUEBOM.

O6moTtka BH BeImoTHEHA B3 TTPOBO/IA.

1.4.8 OtBoabs1 BH BbINIOMHEHBI U3 NTPOBO1a, 0TBOABI HH — 13 1mIUHEL.

1.49 Bpepxy akTHBHOM YacTH pa3MELIECH MEpPEKIIYaTeNb OTBETBICHUM
oomoTok BH. [lepekitouaresns »keCTKO 3aKperyieH Ha aKTUBHOM YacTu.

1.4.10 Ilepeximtouarens mpeaHa3HAUYEH JJIsl PETYIMPOBAHUS HaANpsDKEHHS Oe3
B030yx1eHus (I16B) myrem coerHeHNs COOTBETCTBYIOIIMX OTBETBIICHUI 00MOoTOK BH.

KoHcTpyKTHBHO niepekiItoyaTeb NpecTaBiIsieT co00M ABe peilku, Ha OJHOU U3
KOTOPBIX 3aKpEIUICHbl HEMOJBUXHBIE, & HAa JAPYrod — IOABUKHBIE KOHTAKTBHI.
K HenoaBMXHBIM KOHTAKTaM MPUCOCAUHEHBI PETYIUPOBOUYHBIE OTBOIbI 00MOTOK BH
B COOTBETCTBUU ¢ pucyHkamu A.11, A.12 npunoxenns A.

[Ipu BpaiieHHMU PyKOSTKH MPHUBOJA MEPEKIIOYATENsl MEepeBUTaeTCsl perka C
MOABWKHBIMA KOHTAKTaMH, KOTOPBIE 3aMBIKAIOT COOTBETCTBYIOIIUE HEMOJABUKHBIC
KOHTAKThl C TPUCOCAMHEHHBIMU K HUM PETYJIUPOBOYHBIMH OTBOJAMU OOMOTOK
TpaHcopmaropa.

dukcays MOJI0KEHUS TIEPEKITIOUaTeNsl OCYILECTBISICTCS CHEIUATBHBIM (PUKCH-
PYIOIIMM YCTPOMCTBOM, PACHOJIOKEHHBIM B MPUBOJIE BHYTpU Oaka TpaHcopmartopa, a
TaKke BUHTOM (DUKCAIMK C KOHTPrailkoi, pactojIoXEHHBIMU B PYKOSITKE ITPUBO/IA.

1.4.11 bak tpancopmaTopa cBapHOHM, MPSMOYTOJbHOW (B TUIaHe) (OPMBI,
COCTOUT M3 BEpPXHEU pambl, TOQPUPOBAHHON CTEHKU, OOCUYANKH, JHA C IPUBAPECHHBI-
MU K HEMY OIOPHBIMU HIBEJIJIEPAMHU.

BepxHsis pama BBITIOJIHEHA U3 yTOJKa, TOGPUPOBAHHAS] CTEHKA — U3 PYJIOHHON
cTtanu. B HmkHel yacTu 0aka MMEIOTCS 2 y3Jia 3a3eMJICHHUS] U CJIMBHasl npoOka. B
TpaHcopMaTope B BEpXHEil 4acTu Oaka UMEIOTCS CEPhI'yl JJIsl Mo IbeMa COOPaHHBIX U
3aM0JIHEHHBIX MACJIOM TpaHC(POPMATOPOB U KPEIUICHHS UX MPU TPAHCTIOPTUPOBAHUH.

B npuBapeHHBIX KO HY 0aka HIBeuiepax UMEIOTCS OTBEPCTHS IJI KPETUICHUS
Tpancopmaropa. Ha »Tux ke ImiBesiepax YCTaHOBJICHBI MEPECTABHBIE TPAHCIOPT-
HbIE POJIMKH, TIO3BOJISIONIME OCYIIECTBIISTh, MPOAOJIBHOE WK MONEPEeYHOe
nepeMerienne Tpanchopmaropa.

Ha Oake 3akperuieHa TaOnu4ka ¢ TEXHUYECKHUMH XapaKTEPUCTUKAMU
TpaHchopmartopa.



1.4.12 Ha xpsIiiike TpancopMaropa CMOHTUPOBAHBL:

- BBojsl BH 1 HH;

- IPUBOJI MEPEKITIOYATENS;

- TWIb3a JJIsl YCTAHOBKHU TEPMOMETPA;

- MAcJIOyKa3aTelb MOIUIABKOBOTO TUIA;

- maTpyOOoK 715 3aJTUBKH TpaHCc(hopmMaTopa MaciaoMm;

- MPOOUBHOM MpeI0XpaHUTEND (B Cllydae 3aKa3a MoTpeOuTenem);

- IPEJOXPaHUTENILHBIN KJIanaH copoca JaBiieHus! B TpaHC(OpMaTOpax MOIIHOCTHIO
630—-1600 kB-A;

- Cepbr'u JUId TMOJbeMa aKTUBHOM YacTH C KPBIIIKOW TpaHCHOPMATOPOB
MomrHocThio 630—-1000 kB-A;

- CEphI'M JJIs MOBeMa KPBIIITKH TpaHchopMaTopoB MolHOCThIO 1600 kB-A.

1.4.13 Konctpykuus BBogoB BH u HH obecnieunBaet npucoennnenue co
CTOPOHBI TOTPEOUTENST MEIHBIX WA MEIHO-aTIOMUHUEBBIX IUIACTHH (IIMH) 0e3
CPEACTB CTa0MIM3aIMU KOHTaKTHOTO fAaBiienus corjacHo ['OCT 10434-82.

1.4.14 IIpoOuBHOI NpeaoXpaHUTENb, MOCTABIIIEMbIN MO 3aKa3zy MOTpeOUTes,
npeaHa3Ha4ueH JJIs 3alUThl CETU HUBIIETO HANPSKEHUS OT NonaJaHusl MOBBIIIIEHHO-
ro NoTeHIMaja.

[IpoOuBHOM ITpenOXpaHUTENb B COOTBETCTBUM ¢ pUCYHKOM A.10.1 coctouT u3
JIBYX OCHOBHBIX yacTeil: ¢aphopoBoii rojoBku 6 u ¢paphopoBOro oCHoBaHUs 7, CO-
€IMHEHHBIX BMECTE MOCPEACTBOM THJIb3, UMEIOIMUX pe3b0y. OCHOBaHHE IMpeaoxpa-
HUTEJIA UMEET IBA BHICTYNAIOIINX KOHTAKTA, U30JIMPOBAHHBIX APYT OT JIPYyTa.

OnuH U3 KOHTAaKTOB Yepe3 YCTAaHOBOYHYIO KOHTAKTHYIO CKOOY 4, MpUBapeH-
HYIO0 K TWJIb3€, COSAMHEH C KPBIIIKON Oaka U TakuMm oOpas3om, 3azemiieH. Ckoba u
THJib3a YCTAaHOBJICHBI Ha (PapPOpOBOM OCHOBAHUHU M 3aKPEIUICHBI IEMEHTUPYIOIIEH
3aMa3koi Ha raudTareBoMm Jiake. BTopoil KOHTakT (IEHTpaJIbHBIN) 8 COCNUHSAIOT C
oomotkoit HH Ttpancdopmaropa mpoBogom amameTpoM okojio 5 mM. [onoBka
npeoXpaHuTeNisa cHaOXKeHa ABYMS AJIEKTPOJaMU, OAWH U3 KOTOPBIX MpPUMAasH K JHY
TWIB3bl TOJIOBKU MpeaoxpaHuTess. BTopoi 35eKkTpol npu BBUHYMBAHUM T'OJIOBKU B
OCHOBaHHE 00pa3yeT KOHTAKTHOE COCIMHEHUE C KBAJIPAaTHOM railkoil, HABUHUCHHOU
Ha JIATYHHYIO HINUIBKY 8. MeXay 3leKTpoJaMu pacrojiaraeTcs CIoJIsHas MPOKJIIa-
Ka C YeTBHIPbMS OTBEPCTUSIMU MO OKPY>KHOCTH.

[Tpoksagka CIIyKUT JJIsl TOJTYYEHUSI TOUHOTO UCKPOBOTO TPOMEXKYTKA

(B oTBepcTHsX), 00ECIEUNBAIOIICTO 3aJaHHYIO Pa3pSAIHYIO0 XapaKTCPUCTHUKY.
[Tpu mosiBnenun Ha o6mMoTke HH BBICOKOTO MOTEHIMAIa BO3YIIIHBIE MPOMEKYTKH B
OTBEPCTUSX CIIOISTHON MPOKJIAIKUA MPOOUBAIOTCS U COOTBETCTBYIOIIASI TOYKA OOMOT-
k1 HH 3azemusiercs.

[IpenoxpaHuTenb yCTaHABIUBAIOT TaK, YTOOBI €r0 OCh CHMMETPHH COBIMAIajia ¢
BEPTUKAILHON OChlo. Ha Tpanchopmaropax Hapy>KHOW yCTaHOBKHU IMPEAOXPaHUTENb
CBEpXY HAKPBIBAIOT KOJIMAKOM, KOTOPBIN IPEAOXPAHSET €T0 OT MbLIU U BOJBI.

[IpenoxpanuTtensb sIBASETCS 3alIUTHBIM MIPUOOPOM OJTHOPA30BOTO JCH-
ctBus. llocine cpabarbiBaHusi OH JIODKEH OBITh 3aMEHEH HOBBIM.



1.4.15 Jlna oOecrieyeHusi YIJIOTHEHUM pa3beMHBIX 4acTell TpaHchopmaTopa
IIPUMEHEHA MACIOCTOMKAs pE3UHA.

1.4.16 Tpancdhopmarop 3amoiaHEH TPAaHCPOPMATOPHBIM MACIOM, WMEIOIIAM
npoOuBHOE HanpsbkeHue He meHee 40 kB.

1.5 KoHTpOoabHO-U3MEpUTENbHBIEC TPUOOPHI

1.5.1 Jlns kOHTpOJIsi YPOBHS Maciia Ha KpBIIIKE TpaHCPopMaTropa yCTaHOBIICH
MaclI0yKa3areib MOIJIaBKOBOTO TUIA B COOTBETCTBUU C PUCYHKOM A.9 mpusioxkeHust A.

1.5.2 Jlnst u3MepeHus TeMIepaTypbl BEPXHUX CIIOEB Macjia B 0ake Ha KPBIIIKE
TpaHcopmaTopa IpeaycMOTpEeHa TUiIb3a MAJIs YCTAHOBKH JKUIKOCTHOTO Tep-
MomeTpa. TepMoMeTp MOCTaBISAETCS O TPEOOBAHUIO 3aKa3UMKAa.

1.5.3 Tpauchopmaropsl momHocThI0 630; 1000; 1600 kB*A cHaGxeHbI mpeao-
XPaHUTENIBHBIM KJIAaIaHOM cOpoca /1aBjieHus (B COOTBETCTBHM C pUCYHKOM A.10 mpu-
JoxeHus: A), cpabaThIBalOIIMM MPU MOBBIIIEHUH BHYTPEHHETO JaBJIEHMs CBbILIE 35
klla u obGecnieunBaOIIUM BBIXJION Ta30B U3 TPaHCHOPMATOPOB MPU ABAPUIHBIX pe-
KUMAaX.

1.5.4 Tlo TpeboBanMi0 3aKazuumka TpaHC(HOPMATOPHI, MpeIHA3HAYCHHbIE IS
paboThl B ycnoBUsIX kaTeropuit pazmenienus 2, 3, 4 no 'OCT 15150-69, komriek-
TYIOTCSI MAHOBAaKYyMMETPOM JJIsl KOHTPOJISI BHYTPEHHETO JAaBJICHUS B OaKe U CUTHa-
JIM3alMK O MPEBBIIEHUH JOMYCTUMBIX BEJIMYMH JaBiieHUs B Oake. KOHTakThl MaHO-
BaKyyMMeTpa IPOBOJAMHU COEIUHSIIOTCS ¢ KOPOOKOW 3aKUMOB.

1.5.5 Tlo TpeboBaHMIO 3aKa3zuWka TpaHC(HOPMATOPBI, MPEIHA3ZHAUYECHHBIE IS
JKCIUTyaTallMK B YCIIOBUAX Karteropui pazmenienus 2, 3, 4 no 'OCT 15150-69, kom-
IUJIEKTYIOTCS MaHOMETPUYECKHM TEPMOMETPOM ISl U3MEPEHHsI TEMIIEpaTyphbl BEpX-
HUX CJIOEB Macja B 0aKe W yNpaBJICHWS BHEIIHUMH 3JIEKTpUYeCKUMHU LensiMu. Kon-
TaKTbl MAHOMETPUYECKOTO TEPMOMETPA MPOBOAAMH COEAUHSIOTCA C KOPOOKOW 3a-
KUMOB.
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1.6 MapkupoBKa U I0MOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 TpancdopmaTopsl CHAOKAOTCS TAOIUYKON C TEXHUUECKIMHU xa-
pakTepucTUKaMu Tpanchopmaropa.

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

1.6.1.3 Mecro 3a3emiuenust 0003HaueHo 3HakoM 3a3emienus mo 'OCT 21130-75.

1.6.1.4 Ha kpbiike TpancopmaTopa psioM C CEpbroi Ui MoIbeMa TpaHC-
dbopmatopa, puBapeHHOM K 6aKy, 0003HAYEHO MECTO CTPOIOBKH.

1.6.2 ITnomOupoBanue

1.6.2.1 IlnomOupoBanue 6aka TpanchopMaTropa OCyIIECTBISIETCS ITyTEM
YCTaHOBKH IMJIOMOBI Ha 00Tax, KPEmsUUX KPIIIKY C paMoi Oaka.

1.6.2.2 TlnoMOupyrOTCs 3aTMBOYHBIN ATPYOOK, KpaH IIapOBOH, Mac-
JoyKaszaTeib U mpooOka ciuBa macia. [IpegoxpaHuTenbHbIi KilanaH copoca JaBiIeHUs
MIOMOUPYETCs 3aIIUTHOM STUKETKOM B Cllydae KOMIUIEKTAI[MU UM TpaHc(opmaTopa.

1.6.2.3 B tpanchopmarope mioMOupyroTCsi CEpbr, PacloiOKEHHBIE Ha KPBIIIIKE,
BO M30€XaHue MOIBEMA 33 HUX TpaHcpopmaTopa.

1.6.2.4 Ilpu HapylIeHUM LEJOCTHOCTH IJIOMO M3rOTOBUTEb CHUMAET
YCTAHOBJICHHbIE TAPAHTHM.

1.7 YmakoBka

Ha Bpems TpancriopTupoBaHus:

- KOHTaKTHbIE 3aKnMbl BBOJIOB HH ynakoBBIBalOTCS B IEPEBSIHHBIN SITUK;

- MAaHOBaKyyMMETp, MAHOMETPUUECKHI TEPMOMETP, KOPOOKa 3a3KUMOB (B CIIy-
yae 3aKa3a NoTpeOUTeNIeM) YIIaKOBBIBAIOTCS B JICPEBSIHHBIN SIIUK;

- TPAHCTIOPTHBIE POJIUKHU KPETISITCS K OMOPHBIM IIBEJUIEPAM, PACIION0KEHHBIM Ha
IHe Oaka;

- DKCIUTyaTallMOHHAsl IOKYMEHTAIMS YKJIaIbIBAETCS B MOJUATUIICHOBBIN MENIo-
YEeK U KPEMUTCS K BBOJAM.



2 NCTIOJIb30OBAHME U3JIEJINI

2.1 [loaroToBKa M3/IEIUN K UCIIOJIH30BAHUIO

2.1.1 Mepni O6e30macHOCTH

2.1.1.1 TpanchopmaTopsl SIBASETCS dIEKTPOMArHUTHBIM YCTPOMCTBOM, MOATO-
My TpHU BBOJAE B OSKCIUTyaTalldi0 M B TpOIlecCe IKCIUTyaTallu TpaHchopmaropa
HEOOXOMMO COOJII0/IaTh BCE HOPMBI, MpaBUia W TPeOOBaHUS BCEX JACHWCTBYIOIINX
JOKYMEHTOB MO  TEXHHUKE O€30MacHOCTH U  MOXapHOM  0€e30macHOCTH
AIEKTPOYCTAHOBOK.

2.1.1.2 Tpancdhopmarop M €ro akTHBHYK YacTh HEOOXOIUMO MOJIHHMATh
TOJIBKO 32 CHELUATBHO MPEAHA3HAYEHHBIE ISl 3TOM LEIH I€Tau:

- TpaHcopmaTop B cOOpe — 3a CephI', PACIIONIOKECHHbIE Ha OaKe;

- aKTUBHYIO YacTh C KPBIIIKON TpaHchopmaTopoB momHocTeio 630-1000 kB-A
— 34 CEPbIU, PACIIOJIOKEHHBIC HA KPBIIIKE;

- AKTUBHYIO 4acTh O€3 KPBIIIKH — 32 CEPbI'M, PACIOJIOKEHHBIE Ha BEPXHUX
SPMOBBIX OayKax.

2.1.1.3 Kareropu4iecku 3anpemniaercs:

- NIOHUMATH TPpaHcopMaTop 3a cepbIrd, NPUBAPEHHbIE K KPbIILIKE;

- 0Ka3bIBATh MEeXaHUYeCKHe BO3eHCTBHS HA POBOJIOKY, IPUBAPEHHYIO K
ro¢ppam no nepumerpy 6aka rpancpopmaropa;

- MPOU3BOAMTHL PA0OTHI M NePeKIIYeHNs HA TPpaHcopMaTope, BKJIIOYEH-
HOM B CeTh XOTH1 ObI C O/IHOM CTOPOHBI;

- MOJIb30BAaThCSl IMepeKJ/rouareseM 0e3 O03HAKOMJICEHHMS C HACTOSIIIUM
PYKOBO/JICTBOM I10 IKCILIyaTALMU;

-  OCTABJSATH MNepeKJIYarej]b B IPOMEKYTOYHOM IOJOKEHHMH W
0e3 pukcanum ero pyKosiTku;

- J3KCIUIyaTHPOBATh TPaHcGOpPMATOP ¢ NMOBPEKACHHBIMH H30JISTOPAMH
(TpemuHAMM, CKOJIAMHU);

- IKCILIYyaTUPOBATh TPaHcpopMmaTop 0e3 mMacja WIH ¢ MOHUKEHHBIM €ro
YPOBHEM;

- BKJIIIOYATH TpaHcopmarop 0e3 3a3emiieHns Daka.

2.1.1.4 BHUMAHMUME! Temneparypa Macia B TpaHcopMarope mOpH €ro
TPaHCHOPTUPOBAHUM, XPAHEHUU U IKCIUTyaTalluM, KaKk MPaBUJIO, HE COOTBETCTBYET
TeMIlepaType Maclia Ipu ero 3ajJuBKe B TpaHC(HOpPMATOP U3TOTOBUTENEM, BCIEACTBHUE
ATOr0 BHYTpPEHHEE JaBjeHHE B TpaHc(opmaTope, Kak MpaBUIIO, OTINYAETCS OT aTMO-
chepHoro npasnenus. [lodTomMy I COXpaHEHUs HAIEKHOCTU U JOJITOBEYHOCTHU
TpaHchopmaropa, a Takxke 0€30MaCHOCTH ero OOCITYKUBAHUS 3alpelaeTcs Hapylie-
HUE TePMETUYHOCTU TpaHchopMaTopa (OTBOpauyMBaHUE NMPOOOK, OTKPHIBAHUE 3aIH-
BOYHOTO MaTpyOKa, KpaHa MIapoOBOr0, CHATHE MAaCJIOyKa3aTelis, MPeoXPaHUuTEIHbHOTO
KJ1anaHa cOpoca JaBlIeHus!, H30JITOPOB U JIIO0bIE HAPYIIEHUS €r0 YINIOTHEHUH ).



2.1.1.5 Tlpu oOcnyxxuBaHuM TpaHchopmaropa HEOOXOAMMO YUUTHIBATH, UTO
TpaHCHOPMATOPHOE MACIIO SIBISIETCS TOPIOYEH IKUAKOCTHIO, HMEET BBICOKYIO
TeMIEpaTypy TOpeHus U TPYAHO moaaaeTcsi TyuieHuto. [lostomy Bce omepaiuu, u
0COOEHHO CBSI3aHHBIE CO CBAPKOM, dJICKTPOITANKOM, a TaKKe JI0ObIe OTHEBBIE PAOOTHI,
CJIeAyeT MPOU3BOAUTH B COOTBETCTBUU C IPOTUBOMOKAPHBIMU MMPABUIIAMHU.

2.1.2 TIloxroroBka TpancgopmMaropa K pabote

2.1.2.1 TparcdopmMaTop BBOAUTCS B IKCILUTyaTaI[MI0 0€3 PEBU3UH.

2.1.2.2 BHUMAHHME! OtkpsbiBaTh KpPBINIKY 3aJHBOYHOIO Yy3J1a HA
KpbIlIKe TpaHcdopMaTopa, KpaH IApOBOi, NPOOKY Ha 0ake, CHUMAaTh H30JIs-
TOPbI, MAaCJO0YKa3aTelb, NPeIOXPAHUTENbHBbIH KJanaH cOpoca JgaBJieHM,
COBEpIIATH JPYyrue AeiiCTBHS, KOTOPble MOIYT NPHUBECTH K pPa3repMeTH3alnH
TpaHc(POpMATOPA, 3aNIpelaeTCs.

HcnbiTanne 0aka ruapaBInvecKUM JaBJIeHHEM He IPOU3BOAUTD.

2.1.2.3 OTBOP ITPObbI N UCIIBITAHUE TPAHCO®OPMATOPHOI'O
MACIJIA HE ITPOU3BOAUTH.

2.1.2.4 Tlepen BxiItoYeHHUEM TpaHchopmaTopa CIEAYET  BBINOJIHUTH
CeAyIoIIe paboThI:

a) MPOM3BECTU BHEIIHUI OCMOTpP TpaHcpopmaTopa, YOeIUThCS B 1IEJIOCTHOCTU
BCEX Y3JIOB, OTCYTCTBUM CKOJIOB M TPEIIMH Ha H30JSATOpax, MPOBEPUTH COCTOSHUE
MacJIOYTUIOTHUTENIBbHBIX COCAMHEHUW U KpemieHue mnpoOok. [lpum oOHapyxkeHuu
OClIa0JICHUs] KPEIUICeHMs, TeUd Macliia W3-T0J] MPOKIAT0K WUIU MPOOOK MOATSIHYTH
POOKHU U TallKK COCTMHECHUIA.

BHUMAHMUE! VYO6enurbcs, YTO KpacHbIH CHUTHAJIBHBIA INTOK IOTUIaBKA
MacJjioyKa3aTeiasi HaXOAUTCSA B UWJIMHIPUYECKOW YacTH MPO3PAvyHOro KOJIaka, T.e.
HE HUXKE YPOBHS A B COOTBETCTBHM C PUCYHKOM A.9 mpunoxeHus A. DTo ABISETCS
MOATBEPKICHUEM, YTO YPOBEHb Macia B TpaHC(POPMATOPE HAXOAUTCS B JOMYCTUMBIX
npenenax. B nmpoTuBHOM ciiydae BKJIIOYEHHE TpaHchopmaTopa MOJ HANpsKEHUE U
€ro OJKCIUTyaTarusi HeIonmycTuMbl. HeoOXOaWMO BBISCHUTh TPUUYUHY CHHUKEHUS
YpOBHS Maclia U yCTPaHUTh €e.

YpoBeHb Maciia onpenenseTcss TOJAbKO MO TMOJOKEHUI0 CUTHAJIBHOTO INTOKA
noriaBka. OTCyTCTBHUE Macia B MPO3pPAYHOM KOJMAKE MacjoyKa3aTels He SBISETCS
OpaKOBOYHBIM MPU3HAKOM.

Ecnu no pesynbraram BHEITHETO OCMOTPA BBISIBIEHa HEOOXOAUMOCTD JI0JIMBKHU
B TpaHcdopmaTtop Macia, Heooxoaumo no COI'JTACOBAHUIO C U3I'OTOBUTE-
JIEM, BBINOJIHUTH ONEpalny, MPEeayCMOTPEHHbIE 11.3.4 HACTOAIIET0 PYKOBOJICTBA;
[OCJie 3TOr0 OIIOMOMPOBATH KPBILIKY 3aJUBOYHOIO y3ja IJIOMOOHM moTpedurens,
COCTaBUTb AKT;

0) 3a3eMiuTh OaK TpaHCcHoOpMaTOpa;

B) IIPOTEPETH U30JISATOPHI BETOIIBI0, CMOYEHHOM OEH3MHOM, a 3aT€M CYXOU;

T') U3MEPHUTH COMTPOTHUBIICHUE OOMOTOK ITOCTOSIHHOMY TOKY;;

1) u3MepuTh conpotuienne uzonsiuuu HH — 6ak, BH; BH — 6ak, HH.

N3mepenus mpous3BOAUTH B COOTBETCTBHM € paznenioMm 2.1.3  HacTosiero
PYKOBO/ICTBA;

€) yOeauThCs, YTO MEepEeKIIoYaTedb YCTAaHOBJIEH M 3a(UKCUPOBAH B OIJHOM
U3 pabouYnX MOJOKEHUM.
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2.1.2.5 TlpaBUJIbHOCTH PabOTHI MEPEKIIOUATENS ONpPEneseTcs Mo pe3yabTaTaM
U3MEPEHHsS] COMPOTUBIEHUS OOMOTOK TOCTOSIHHOMY TOKY W IO pe3yibTaTaM
poBepKU Ko3PuieHTa Tpanchopmaiy Ha BCeX MOJI0KEHUAX TepeKITIoYaTes.

2.1.2.6 B ciydae 3aka3a nmotpebureseM MaHOBaKyyMMETpa W/WIM MaHOMETPH-
YECKOr0 TEPMOMETPa HEOOXOIMMO BBITIOJIHUTE CIIEAYIONINE PaOOTHI:

a) YCTaHOBUTh KOpPOOKY 3a)KMMOB B pabodee TOJOXCHHE B COOTBETCTBHH
c pucyHkoM A.13, 3akpenuB e€ Ha KpBIIIKe TpaHCPopMaTopa IpU MOMOIIU Kpenexa,
BXOJISIIIIETO B COOPKY KOPOOKHU 3aKMMOB;

0) yCTaHOBUTh MAaHOBaKyYyMMETp, B COOTBETCTBUU C PUCYHKOM A.14.

JIJist ATOTO MpeaBapUTEIbHO CHATH MIIOMOY C KpaHa IapoBOro 2 (B COOTBET-
CTBUM C PUCYHKOM A.15), HaxomsIerocs Ha Kphike 1, mpoOky 5 u BUHT 3, 3aTeM
pa3BepHYTh PYUKy KpaHa 4 3aruboMm K ceOe, 3aKpenuTh PYy4Ky KpaHa BHUHTOM 3,
YCTAaHOBUTh MaHOBAaKyyMMETp B palouee MOJOKEHHE MyTEeM 3aBOpauyuBaHUSl €ro
1o pe3r0e B CBOOOIHBIN KOHEIl KpaHa 2 JI0 0TKa3a.

3akpernuTh MaHOBAKYYMMETP Ha KpbIITIKe Oaka 4 Tpu MOMOIIM YTOJIKOB 6 U Kpernexa,
MOCTaBJISIEMBIX KOMIUIEKTHO ¢ TpaHc(opmaTopoM. sl coeqMHEHUs] MAaHOBaKyyMMETpa C
BHYTPEHHHM 00BEMOM 0aKa OTKpBITh KpaH 2. OfHYy U3 CUTHAIBHBIX CTPEJIOK MAHOBAKYYM-
METpa YCTAaHOBUTH NPOTHUB OTMETKM IIKalbl, ykasbBarommi npasieHue 0,025 Mlla
(0,25 x['c/cM’) (Hambobliiee M3OBITOUHOE JABICHHE BHYTIPU 0aKa IPH HOMHHAIBHOM
Harpyske TpanchopmMaropa);

B) YCTAaHOBUTh MaHOMETPHUECKUI TepMoMeTp | B pabouee Moji0KEeHHUE B COOT-
BETCTBUU C PUCYHKOM A.16, 3aKpenuB ero Ha KphblIike 06aka 4 mpy MOMOIIH YTOJIKOB 2
U Kpereska, MOCTaBIsIEMbIX COBMECTHO € TPaHC(HOPMATOPOM.

[IpaByto cTpesiky MaHOMETPUYECKOTO TEPMOMETPA YCTAaHOBUTH Ha oTMeTke 95 °C,
neByto — Ha otmetke 90 °C;

I') IOJCOEIUHUTH CBOOOJHBIE KOHIIBI MPOBOJOB KOPOOKH 3a)KHMOB K KJIEMM-
HBIM  KOJIOJIKAM MaHOBaKyyMMeTpa W/WIA MaHOMETPUUYECKOT0 TEepMOMETpa
B COOTBETCTBUU C PUCYHKOM A.17;

1) COEOUHUTh KOPOOKY 3a)KMMOB TpaHc(hopmaTopa C CHUCTEMOW 3alllUThl
pacnpenyCTpOMCTB HU3KOTO HAPSHKEHUS;

€) MpU MOHTAXKE W MPOBEPKE MAaHOBAKYyMMETpa W/WJIM MaHOMETPUYECKOIrO
TEPMOMETpA CJIEAYET PYKOBOJCTBOBATHCS TAKXKE SKCIUTyaTallMOHHBIMH JTOKYMEHTa-
MU, IPUJIAra€MbIMH K 3TUM HpUOOpaM.

2.1.2.7 TlpousBectu moxacoeauHenne k BBogamM BH u HH cooTBercTBEeHHO
MUTaHUS U HATPY3KU MEAHBIMU WU MEIHO-aTIOMUHUEBBIMY TJIACTUHAMH (IITTHAMM ).

[Tepen ycranoBkoit Ha BBOJbI HH Ha KOHTaKTHBIX 3aKMMaxX OCIA0UTh KPETexK.
KoHTakTHBIE 3KMMbI HABEPHYThH HA BBOJIbI HE MEHEE:!

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

[Tocne ycTaHOBKM KOHTAKTHBIX 32)KHUMOB 3aTSIHYTh KPETIEKHBIE OOITHI.

Bo wu3bexkanme pasrepmerusanum TpaHchopMaTopa IOACOCAUHEHHE
TokoBeaymux 4yacreii kK Beoaam BH u HH 10/15kHO ObITH BBINOJHEHO TAKHUM
00pa3oM, 4YTOOBI OTCYTCTBOBAJIM OCeBbI¢ U M3rH0AK0IIME HATPY3KH HA BBO/BI.

2.1.2.8 Bxkimouarb TpaHchopMaTop B CETh pa3peniaeTcsl TOJYKOM Ha MOJIHOE
HOMUHAJIBHOE HaIPSKEHUE.
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2.1.2.9 Eciu oTKIIOYEHHE BBEJIEHHOIO B JKCIUTyaTalMio TpaHchopmaropa
HEe OBLJIO CBSI3aHO C MPOBEJACHHEM Ha HEM padOT WM JEHCTBUEM 3alUT, TO TPAHC-
dbopmaTop MOXKET OBITh BBEZICH B pabOTy Oe3 MpOBEAEHUS UCIIBITAHUN U U3MEpPEHUI
napameTpoB.

2.1.2.10 Bo BceM He OTOBOPEHHOM MPH TIOJATOTOBKE TpaHchopMaTopa K padoTe u
€ro AKCILUTyaTally PyKOBOJCTBOBATHCS CIEIYIOIIUMU IEHCTBYIOIIMMU IOKyMEHTAMM:

- [IpaBunaMu yCTpOMCTBA 3JIEKTPOYCTAHOBOK;

- Texunueckumu kKojekcamu yctranoBusieiics npaktuku (TKII);

- O0BbEMOM U HOPMaMHU UCTIBITAHUHN AIIEKTPOOOOPYI0BAHNA,

a TaKKe JPYTMMHU JIEUCTBYIOIIMMHU TEXHUYECKUMH HOPMATUBHBIMU MPAaBOBBIMHU
aKTaMH.

2.1.3 OnpeneneHre XapakKTEpUCTUK U30JISILIUN

2.1.3.1 3a TtemmepaTypy HU30JSLMU TpaHchopMmaTopa, HE IMOJBEPraBIIETOCS
HarpeBy, IPUHUMAETCS TEMIEPATypa BEPXHUX CIIOEB MacJa.

2.1.3.2 Ecau Temneparypa tpancpopmaropa Huxe 10 °C, To nis1 uamepe-
HHMS XaPAKTEPUCTUK H30JISIUM TPAHC(POPMATOP JA0JIKEeH ObITh HATPeT.

2.1.3.3 HarpeB nmpou3BOAUTH OJTHUM U3 CIAEAYIOIINX METOHOB:

- pa3MEIICeHUEM B OTAIlJIMBAEMOM NTOMEIICHHH;

- HarpeBOM 3JIEKTPOIIEYaMHU 3aKPBITOTO THIIA, YCTAHABIMBAEMBIMH IO JHO
TpaHcpopmaropa;

- HHIYKIIMOHHBIM IIPOTPEBOM 3a CUET BUXPEBBIX MOTEPH B CTAIM Oaka;

- IPOTrPEBOM OOMOTOK TOKaMH CO 3HAUEHUSIMU, HE MTPEBBIIAIOIIIMHU
HOMMHAJIbHBIX 3HAUEHUH, YKa3aHHBIX B MacropTe TpaHchopmaropa.

2.1.3.4 Tlpu narpeBe TpancopMaropa TemIeparypa U30JIUd TPUHUMAECTCS
paBHOU cpenHell Temmeparype ooMoTku BH, ompenensiemoil mo compoTHUBICHUIO
OOMOTKH MOCTOSIHHOMY TOKY. MI3MepeHne yka3aHHOrO CONPOTUBIEHUS MPOU3BOINUTH
HEe paHee, yeM yepe3 60 MHUH MOcie OTKIIOYEHHsS HarpeBa TOKOM B OOMOTKE WU
yepes 30 MUH ITOCE OTKIOYEHHS BHEITHETO HArpeBa.

2.1.3.5 ConpotuBnenne nzonsuuu u3Mepars Merommerpom 2500 B ¢ BepxHUM
npenenom usmepenusa He Hke 10000 MOwm. Ilepen Hayanom KaXaoro W3MEpEHUs
UCIIBITYeMast 0OMOTKa JI0JDKHA ObITh 3a3€MIIEHA HE MEHEe, YeM Ha 2 MUH.

2.1.3.6 CoctosiHME HW30JSUMU, NMPU KOTOPOM TpaHChOpMaTop paszpeniaeTcs
BKJIIOYATh B 3KCIUTyaTallMI0, JOJKHO COOTBETCTBOBATH JACHCTBYIOIIEMY JOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUH AIIEKTPOOOOPYIOBAHUS .

2.1.4 Dkcmnyaranus TpanchopmaTopa

2.1.4.1 MakcumanbHO ONYyCTHMBIE CHCTEMATHYECKHE HArpy3KU U JOIYCTH-
MBbI€ aBapuilHble MEPerpy3ku TpaHchopMaTopa B COOTBETCTBUHU ¢ Tabmumamu A.S,
A.6.

B tabmuuax npusenensl 3HaueHus K, u h ang cyToyHoro mpsiMoyrojbHOTO
JBYXCTyIEeHYaToro rpaduka Harpy3ku TpaHchopmaropa Mpu pa3iIndHbIX 3HAYCHUSIX
K, 1 0 oxu.

Jnst nmpomexyrounbix 3HadeHuid K; w6 oxu. 3nauenume K, cnegyer
OIIPEIEIIATh JIMHEMHON UHTEPIIOJISIIUEN.
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0 oxJy1. — TeMriepaTypa okpyxkatomei cpeapl, °C;

K| — mavanpHast Harpyska, MpeIecTBYONIas Harpy3ke win neperpyske Ko,
WIM Harpyska mocie cHmwkeHus K,, B J0JIX HOMHHAJIBHOW MOITHOCTH WIIH
HOMHUHAJIHHOTO TOKA:

| (I — = - ; (1)

SHOM. IHOM.
K, — Harpy3ka wiu neperpyska, cieayioas 3a HadaJbHOM Harpy3kou K, B

JOJIAX HOMMHAJIbHOM MOIIHOCTHU MJIM HOMHHAJIBHOI'O TOKA,

S, I,
Ky = --ooome- = e ) (2)
SHOM, IHOM.
h — mnpomomkutensHOCT, Harpy3ku K, Ha JBYXCTyleHYaTOM CyTOYHOM

rpauke Harpy3Ku, .

B tabmuine A.5 o6o3HaueHue (+) ykazplBaeT Ha TO, YTO JJIA IAHHOTO PEKUMa
Harpy3ku pacuetHoe 3HaueHue K,>2,0, HO nomyckaeTcss ero Jo0oe 3HaueHHe
B nHTepBae 1,5< K< 2,0.

2.1.4.2 Tonmyctumsbiii paboumnii Tok BBoJoB HH ¢ mMeaHbiMM TOKOBEAyIIMMU
HINUJIbKaAMU:

-M27 — 1360 A.

-M33 — 2030 A.

-M48 — 3150 A.

2.1.4.3 TpancdopMarop IOMYyCKaeT MPOAOKHUTEIBbHYIO HAarpy3Ky HEUTpaiu
oomotox HH 100 % nomuHanbHOTO TOKa 00MOTKM HH.

2.1.4.4 Tpauchopmatop [0OMycKaeT MPOMODKUTENBHYIO paboty (mpu
MOIIIHOCTH He 0oJiee HOMHHAJIBHOW) TPU TPEBBINICHUA HANPSDKCHHUS HA JTIOOOM
orBeTBiIieHH 00MOTKH BH Ha 10 % Oonee HOMHMHAIBLHOTO HAMPSKEHUSI JAHHOTO
orBeTBieHUA. llpu 3ToM HampspkeHue Ha 0ol oomorke BH He nmomkHO
NpeBbIlIaTh Hanboblee padoyee Hanpskenue o 'OCT 721-77.

2.1.4.5 Tpanchopmarop nOmyckaeT MPOAOJDKUTEIbHYIO HArpy3Ky OJHOU WU
JBYX OOMOTOK TOKOM, MPEBBIMIAONINM Ha 5 % HOMHHAJIBHBIM TOK OTBETBIJICHHUS, HA
KOTOpOE€ BKJIIOUEHA COOTBETCTBYIOIIAs OOMOTKa, €CIM HANpsHKEHWEe HU HAa OJHOMU
U3 0OOMOTOK HE MPEBBIIIAET HOMUHAIBHOTO HANIPSDKEHUSI COOTBETCTBYIOLIETO OTBETB-
nenus. [Ipu 3TOM TOK HArpy3Kd HE JOJDKEH MpeBblmath 1,05 HOMUHAJIBHOTO TOKA
OOMOTKHM, a MOIIHOCTh HArpy3ku TpaHcpopMaTropa HE JHODKHA ObITH OoJiee
HOMMHAJIbHOM.

2.1.4.6 Tpancdopmarop AOIMyCKaeT B IKCIUTyaTallMUd yAApHbBIE TOTYKA TOKOM.
[Ipu 3TOM OTHOIIIEHHE JEHCTBYIOMIETO 3HAYECHHS TOKA K HOMUHAJIbHOMY (KpPaTHOCTB)
HE JIOJKHA MPEBbBIIIATD:

4,0 — mpu yKcCie yOapHbIX TOJTYKOB TOKA B CYTKHU O 3 BKJIFOUUTEIBHO;

2,0 — npu 4KClIe yIAPHBIX TOTYKOB CBbIiIE 3 110 10;

1,3 — npu uucne yaapHsix TOaT4KoOB cBbiiie 10 go 100.

[TpoaomKUTENbHOCTD TOTYKOB — 110 15 C.

13



2.1.4.7 lpu skcmtyataiuu TpaHchopmaTopa HEOOXOJIMMO YUYUTHIBATh TAKXKE
MECTHBIE MHCTPYKIMH, YUYUTHIBAIOIINE CHEIU(PUKY KOHKPETHOTO 00BbEKTa, KIMMaTH-
YEeCKOM 30HbI, XapaKTep Harpy3ku notpedureneii u apyrue GakTopsl.

2.14.8 OTBOP IIPOb U UCHBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIIVIYATAIIUA HE ITPOU3BO/IUTDH!

2.1.4.9 Ilopsinok pabOTHI C MEPEKITIOYATEIIEM.

[lepexmroueHrne CTymHeHE HaNpsDKeHHsT MPOBOAMTH IPU  TEMIEpaType
He Hxe Munyc 40 °C.

[lepen nepexinoyeHEM HANPSHKEHUS OTKIIOYUTH TPaHCPOPMATOpP OT CETH CO
CTOPOHBI KaK BBICHIET0, TAK U HU3IIETO HAIPSKECHHUS.

[lepexitouenue BO30yKJIEHHOTO TpaHchopMaTopa He JomycKaeTcs!

[Ipon3BOANTE NEPEKIFOUEHHUE B CIAEAYIOIIEM MOPSIKE:

a) OTBEPHYTh KOHTpPraiky BHUHTa (DUKCAIIUU TMOJIOXKEHUH, PACIOJIOKEHHOTO
Ha PYKOATKE NEPEKI0YaTelIs, Ha 5. ..8 MM;

0) BBIBEpHYTh BHHT (DUKCALlMM JO BBIXOJIA €r0 M3 OTBEPCTUS yKa3aTels
TMIOJIOJKCHU;

B) MOBEPHYTh PYKOSATKY MPHUBOJA /IO COBMAJCHUS CTPEIKHM Ha PYKOSATKE
C TpeOyeMbIM IOJIOKEHUEM Ha yKa3aTelle MOJI0KEHUH;

I') 3aBEpHYTh BUHT (PUKCAMU [0 ymnopa, yOeauThCsa, 4TO OH BOLIEN B OTBEp-
CTHE yKa3aTesl MOJOKEHUIM;

1) 3aBEpHYTh KOHTPraiKy /10 yropa B pyKOsTKY.

2.1.4.10 Ins OYMCTKM KOHTAaKTHOM CHCTEMBI MEPEKIIOYaTeNsi OT OKUCU M
1IaMa HeoOXOAMMO BBIIIOJHUTH MPOKPYYMBAHUE MEpeKItoyaTesis 10 3—5 LUKIOB B
OJIHY ¥ JPYTYIO CTOPOHBI IPU Ka)10M MEPEKIIOYCHUH OTBETBIECHUNH OOMOTOK U IpU
IIPOBEICHUH TEKYILIUX PEMOHTOB.

2.1.4.11 Tlocne uctedeHusi cpoka CIyX)Obl, YKa3aHHOTO B TACIOpPTEe, TPaHC-
(dbopMaTop MOABEPTHYTH NMPOBEPKE U UCIBITAHUAM COIJIACHO JCHCTBYIOLIEMY JOKY-
MeHTY “O0beM 1 HOPMBI UCTIBITAHUM JIEKTPOOOOPYAOBAHUS .
ITo pe3yabTaTam NpoBepPOK M UCHBITAHNA NPUHATH PelIEHHUE O PUT0A-HOCTH

TPaHCcPOpMATOPA K JaJIbHeHIIeH IKCIIYyaTALUH.
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3 TEXHUYECKOE OBCIIY X XUBAHUE

3.1 Ha npoTsikeHUH BCEro Cpoka Cy>KObl TpaHchopmaTtopa MpoBEACHUS TPO-
(bUIAKTUYECKUX PEMOHTOB, CBSI3AHHBIX C BCKPBITUEM TpaHchopMaropa, 3aMEHO U
CYLIKOU TpaHchOpMaTOPHOro Maciia, He TpeOyeTcs.

Ot6op mpo0 W TUpoPUIAKTUUECKHE HCIBITAHUA Macja HE MPOU3BOJIUTH.
B ocranbHOM 00be€M M MEPUOIMYHOCTH UCIIBITAHUN TpaHcpopmaTopa B IKCILTyaTa-
MU JTOJDKHBI COOTBETCTBOBATh TPEOOBAHMSIM ACHCTBYIOUIMX NPABUII TEXHUYECKOU
SKCIUTyaTalli TPaHCPOPMaATOPOB.

3.2 Jlns CBOEBPEMEHHOTO OOHApY)KCHHUS HEUCIIPAaBHOCTEH TpaHChHOpMaTop
ClieqyeT TOJBEprarh MNEPUOAMYECKOMY BHEIIHEMY OCMOTpY (0€3 OTKIIOueHUs
TpaHnchopmaropa ot cetu). [Ipu ocMoTpax yOeauThCs B OTCYTCTBHH MEXaHHMYECKUX
NOBpEXACHUN 0aka, U30JATOPOB, TEUEH Macia, MPOBEPUTH COCTOSHUE JAKOKPAaco-
HBIX ITOKPBITHUM.

3.3 Ilpu BO3HMKIIEH B HpoLEcCe TEKYyIIEeH SKCILTyaTallud HEoOXOJUMOCTH
JOJUBKH 110 KaKUM-TMOO MPUYMHAM B TpaHCPopMaTOp Maciia PyKOBOICTBOBATHCA
CJIEIYOLLUM:

a) paboThI MO JOJIMBKE MPOU3BOAUTH MOCIE BBISBICHUS U YCTPAHEHUS IPUYUH
CHIKEHHUS YPOBHSI Macia B TpaHchopMaTope;

0) JOJMBKY MOXKHO BBINOJHATH MPH YCIOBUH, YTO B TpaHC(HOPMATOPE YPOBEHb
Macyia Haxoautcss He Hmwke 200 MM OT BepXHEW IUIOCKOCTH (piaHIa 3aJMBOYHOTO
naTpyoOka.

Ecnu ypoBeHb Macia HaXOJUTCS HUKE YKa3aHHBIX Pa3MEPOB, HE HMCKIIIOYEHO,
YTO MPOU30LLIO YBIAKHEHHE W30JSIUU aKTUBHOM 4acTU M TpeOyeTcs MpOoBelIeHUE
pErJIaMEHTHBIX Pa0d0T B YCIOBUSIX CIIEHUATU3UPOBAHHOTO IPEANPUSATHUS;

B) DOJEKTpUuYecKas MPOYHOCTh JOJIMBAaEMOro Macia JOJDKHA  OBITh
He Hwke 30 kB, temneparypa — He Huxke 10 °C. OcTanbHble TEXHUYECKHE XapaKTe-
PUCTHUKH JOJHKHBI COOTBETCTBOBATh HOPMAaTUBHBIM JOKYMEHTaM Ha TpaHcpopmaTop-
HOe Macio. /[ JonuMBKM B mpenenax BbIIIEYKAa3aHHBIX YPOBHEW JIOIyCKaeTcs
NpPUMEHEHUE Helera3upOBaHHOTO TPaHC(HOPMATOPHOTO Maca;

r) TeMieparypa TpaHcdopMaropa B TMpoIecce JOJMBKH JODKHAa OBITh
He Hmxke 10 °C.

IIpumeyanue — {oauBKY MacjaoM TpaHCcHOPMATOPA, Y KOTOPOIr0 He UCTEK
FApAaHTHUHHBIA CPOK JIKCILIyaTallUU, NMPOM3BOAMTH TOJBKO IO COIJIACOBAHMIO
C U3rOTOBHUTEJIEM.

3.4 TlocnenoBaTeNbHOCTh BBINIOJHEHUS ONEPALMi 1O AOJUBKE B TpaHchopma-
TOp Macha:

- OTKPBITh KPBIIIKY 3aJMBOYHOrO y3J1a M TPOU3BECTH 3aMep YpOBHS Macia.
BellmosniHEHNE MOCAEAYOMNUX ONEPALMA MPOU3BOAUTE NMPHU BBINOJHEHUU YCIIOBHUS,
M3JI03KEHHOIO B 11.3.3 0;

- POM3BECTH JIOJIMBKY MacJa JI0 MOJHOTO 3all0JIHEHUS 3aJJMBOYHOIO y371a;

- 3aKPBITh KPBILIKY 3aJIMBOYHOIO Y3J1a;
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- OTBEpPHYTh Ha 2...3 BHUTKAa CIUBHYIO NPOOKY, PACHOJIOKEHHYIO B HIDKHEH
yactu Oaka Tpanchopmartopa, u ciauth 11...12 1 macma y TpanchopMaTopoB
mortrHOocThI0 1600 kB-A, 7...8 11 y TpanchopmartopoB mormaocteio 1000 kB-A, 4...5 1y
TpaHchopmMaTopoB MOITHOCTBIO 630 KB-A 11 cHIDKEHUs 1aBleHNs BHYTpU Oaka TpaHc-
dbopmaropa Bo BpeMst pabOTHI;

- 3aBEPHYThH CIMBHYIO POOKY.

3.5 Jlo BkiIroveHus TpaHchopMaTopa Mo HaNpsHKeHUE U3MEPUTH COMTPOTHUBIIE-
HUE €ro U30JsUU. Pe3ynbTaThl M3MEpEeHUN JT0OJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
nokyMeHTa “O0beM U HOPMBI UCTIBITAaHUH 3JIEKTPOOOOPYAOBaHUS .

3.6 B ciiyyae He0OX0IMMOCTH (TIpU CIIyYaHBIX MEXaHUYECKUX MOBPEKICHU-
X, HEUCIPABHOCTSX, BBI3BAHHBIX JPYTUMHU MPUYMHAMHU) TPOU3BECTH OCMOTP
TpaHchopmaropa ¢ MOJAbEMOM aKTUBHON 4acTH. PabOThl HOKHBI MPOU3BOJUTHCS B
CHenuaibHO 000pPY/IOBAaHHOM MECTE MEPCOHAIOM, HMMEIOIIMM COOTBETCTBYIOIIYIO
kBannpukanuio. TemmepaTypa akTUBHOM 4YacTW NpPU 3TOM JOJDKHA IPEBHIIIATH
TEMIIEPATYPY TOYKH POCHI OKPYKAIOLIETO BO3AyXa HE MeHee, ueM Ha 5 °C u BO Bcex
ciydasx 1oJkHa ObiTh HEe HIke 10 °C.

3.7 Tlomemnienue, rae NPOU3BOAMUTCS BCKPBITHE TpaHCcHOpMaTopa, TOJIKHO
OBITh CyXMM W YHCTHIM, 3aIIMIIEHHBIM OT TOMaJaHHs aTMOC(HEpHBIX OCAIKOB U
TBLTH.

3.8 [TocnenoBarenbHOCTh pa3dOpKu TpaHchopMaTopa.

3.8.1 CnuTh Maciao B UUCTHIN pe3epByap uepes WTyLep BHU3Y Oaka TpaHchop-
MaTopa, OTKpBIB CHauajga MpoOKy 3TOro IITylepa, a 3aTeM, KOorja CTpys Macia
YMEHBILUTCS, KPBIIIKY 3aJMBOYHOTO y3Jla Ha Kphllike TpaHchopmaropa. IlTynep
BHU3Y 0aka OTKpBIBaTb OCTOPOXKHO, IOMHS, YTO Maciio B TpaHC(opMaTope, Kak Ipa-
BUJIO, HAXOAUTCS IIPU HEKOTOPOM JIaBJICHUH UJTU Pa3peKEHUU.

3.8.2 B tpancdopmaropax momuocThio 630—-1000 kB-A BBIMOIHUTE Cliemyo-
M€ ONepanuu:

- OTBEPHYTH OONTHI, KPEISLIUE KPBIIIKY K 0aKy;

- TIOJHSTH aKTUBHYIO YacCTh C KPBIIIKON 3a CEPhI'U, PACIIONOXKECHHBIC Ha KPBIIIKE
TpaHcopmMaTtopa B COOTBETCTBUU C pUCYHKOM A.18 u Tabnuieit A.7 npuioxenus A.

3.8.3 B tpancdopmaropax momHOCcThI0O 1600 KB:A BBIIOIHHUTE CleayOIIUE

orieparuu:

- OTBEpHYTH raku co mmnuiek BBojaoB HH, BH u cuare nzonsaropst HH;

- CHSITh PYKOSITKY MEPEKIIoUaTeNs U yKa3aTesb MOJI0KCHU;

- OTBEPHYTH OOJNTHI, KPETSAIINE KPBIMIKY K 0aKy, ¥ CHSTh KPBIIMIKY TpaHchop-
Maropa;

- OTBEPHYTHh TAKU M BBIBECTH U3 3AICTUICHHS CKOOBI, KPEMAIIUe aKTUBHYIO
4yacTh B 0ake;

- TIOJHATh aKTUBHYIO YacTh 3a CEPbI'H, PACIIOJIOKEHHBIC Ha SIPMOBBIX OajKax,
B COOTBETCTBUU C PUCYHKOM A.19 u Tabnuiieit A.8 npuioxeHust A.
3.9 Coopky TpanchopmMaropa Ipou3BOIUTH B 0OpaTHOM TOPSIIKE.
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3.10 3anonnenue TpanchopmMaTopa MaciaoM.

3.10.1 3amomauTh TpaHCHOPMATOP MACIOM C DJIEKTPUYECKOH MPOYHOCTHIO
He MeHee 30 kB 10 moJIHOrO 3amoyIHeHHs 3aJIMBOYHOrO y3ja. 3aloJHEHUE MaclioM
BBIIIOJIHUTh 10 BO3MOXXHOCTH B OJHMH HpHeM. Temmeparypa 3aquMBaeMOro macia
nomxHa ObITh He HIke 10 °C, a TeMmeparypa akTUBHOM 4acTu TpaHcopmaTopa —
BBIIIIE TEMIIEPATYPhI Macia.

3.10.2 OctaButh TpanchopmaTop IJs BbIXOJA U3 aKTUBHOW YaCTU OCTATKOB
BO3]lyXa Ha CPOK HE MEHEE JIBYX CYTOK.

3.10.3 Ilocne orctos TpaHcopmaropa Mpu HEOOXOJUMOCTH JOJUTH MAacio
JI0 TIOJIHOTO 3aIlOJHEHUS 3aJJMBOYHOTO y3J1a. 3aKpbITh KPBILIKOW, MPOBEPUB IIPEABA-
PUTEIBHO LIETOCTHOCTh U COCTOSIHUE YIIIOTHUTEIIbHON TIPOKIIAIKH.

Temmneparypa maciia B TpancopmMaTope BO BpeMsl 3aKpPbIBAHUA NATPYO-
Ka 10J/IxkHA ObITH B npeaesax (40+20) °C.

3.11 OOGbeM HCTIBITAHUNH M HOPMBI KOHTPOJIUPYEMBIX MapameTpoB TpaHchop-
MaTopa fepes BKIOUYEHUEM B padOTy NOCIIE €ro BCKPBITUSA JOJIKHBI COOTBETCTBOBATH
TpeOOBaHMAM  JACHCTBYIOIIETO JOKyMmMeHTa “O0beM M  HOPMBI  UCHBITAHHA
ANEKTPOOOOPYyIOBaHUS .
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4 XPAHEHUE U TPAHCIIOPTUPOBAHUE

4.1 Tpancdhopmatop OTNPaBISAETCS U3TOTOBUTEIEM MOJHOCTHIO COOPAHHBIM U
3aMOJHEHHBIM TPaHC(HOPMATOPHBIM MACIIOM.

4.2 TpancnopTupoBaHUE TpaHCPOPMATOPA MOMKET OCYUIECTBISATHCA IJHOOBIM
BUJIOM TPAHCIIOPTA, KPOME MOPCKOTO.

Kpennenue tpancdopmaTopa Ha TPAaHCHOPTHBIX CPEJICTBAX U TPAHCIOPTHUPO-
BaHHE OCYILIECTBISIIOTCS B COOTBETCTBUHU C NMPABHJIAMH, JECHCTBYIOIIMMH HA TpaHC-
IOPTE  COOTBETCTBYIONIETO BHJAAa C Y4€TOM OOECIEUeHUS  COXPaHHOCTHU
TpaHcopmaTopa u ero y3Jios.

4.3 Tlorpy304HO-pa3rpy304HbIC OMEPANMA HEOOXOAMMO BBITIOIHITH COOTBET-
CTBYIOIIMM OOOpYJOBaHUEM C COOJIIOJICHUEM JEHCTBYIOIIMX MPAaBWI TEXHUKU
0€301acHOCTH U Mep, 00eCIIeUNBAIOIINX COXPAHHOCTh TpaHC(HOpMATOpa U €ro y3JioB.

4.4 Tlonvem TpaHc(HOPMATOPOB CIEAYET MPOU3BOAUTH TOJIBKO 3a CEpbIH,
pacnojoKeHHbIe Ha Oake.

Ctponbl MpU 3TOM JOJIKHBI OBITh TaKOW IJIMHBI, YTOOBI YTOJ OTKJIOHEHUS
CTpOIl ~ OT  BepTUKAIM He  mpeBblman  45°  jgns TpaHcpopMaTtopoB
mMotHocThi0 630—1000 kBA u 30° myis tpanchopmatopoB moiHOCcThI0 1600 kKBA.

4.5 TlogauMmate TpaHc(OpMATOpPbl 3a CEpbIU, MNPUBAPEHHBIE K KPBILIKE,
KATEI'OPUYECKU 3AIIPEILIAETCA!

4.6 BHUMAHUE! Heobxoaumo obeperatb OT MEXaHMYECKUX BO3JEHCTBUI
roppocTeHKy 0aka, Tak Kak OHa M3rOTOBJIEHA U3 TOHKOJIHUCTOBOM CTAJIH.

SAIIPEIIAIOTCS mexannueckue BO3AEHCTBUS HA ITPOBOJIOKY, IPUBAPEHHYIO
K roppam mo mepuMerpy Oaka TpaHchopMaropa, BO H30EKaHHUE MOBPEXKICHUS
ro)pOCTEHKU B MECTaX CBAPKH.

Ilpy MexaHM4YeCcKOM MNOBPEXKICHUH TOPPOCTEHKH H3TOTOBHUTE]b HMeeT
NPaBO CHATH YCTAHOBJICHHbIE TAPAHTHUM.

4.7 Tlpu nnurensHOM (OOJIEe MBYX JIET) XpaHEHUHW TpaHchopMmaTopa HE0OXO-
JUMO TEPUOANYECKHU TIPOU3BOINUTH €r0 HAPYKHBIN OCMOTP.

4.8 OT00p NMpod U UCHBITAHUS MAacJia B Mpolecce XpaHeHUus1 TpaHcphopma-
TOpPa He NPOU3BOJAUTh.

4.9 Ycnosus xpanenust Tpancpopmaropa — 8 nmo 'OCT 15150—-69 (Ha OTKpHI-
THIX IUIOLIAAKax mnpu Temneparype oT muHyc 60 go mmoc 50 °C) Ha cpok
COXpPaHSIEMOCTH JI0 OJTHOTO roja; npu yciaoBuu xpanenus S mo 'OCT 1515069 (miox
HABECOM WJIM B MOMEIIECHUIX TIpH Temmneparype oT munyc 60 go miroc 50 °C) — cpok
COXPaHsIEMOCTH JI0 JBYX JIET IPHU €XKEroJHOM BHEIIHEM OCMOTpe TpaHchopmaTopa
NOTpeOuTENEM.
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BHUMAHUE!

SAIIPEIIAETCA
[HOAHUMATD TPAHCOOPMATOP
3A CEPbI'U, ITPUBAPEHHBIE K KPBILUIKE.

SAIIPEITAETCA
HAPYIIIATH 'EPMETU3ALIIO
TPAHCOOPMATOPA.

5 VTUIIM3ALMA

5.1 Yka3zanus o yTUiIM3auy TpUBEACHBI B MAcopTe TpanchopmaTopa.
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[MTPMJIOKEHHUE A

(cnpaBouHOE)

8§ 9 10 11

2 13

1 — ponuK TpaHCTIOPTHBIN; 2 — MPOOKa CIMBHAS; 3 — 32KUM 3a3E€MIICHUS;
4 — 6ak; 5 — Tabnuuka; 6 — cepbra JJis MojabeMa TpaHcpopmaTopa;

7 — cepbru JUisl MOJbEMA KPBIIIKK C AKTUBHOM 4acThiO; 8 — Maciioykasa-
Tenb; 9 — nmarpyook ais 3anuBku Macia; 10 — Bog BH; 11 — BBog HH;
12 — npoOuBHO npegoXpaHUTENb (yCTaHABIMBAETCS MO 3aKa3y MOTpeOu-
Tens); 13 — nmpegoXpaHUuTeNIbHBIN KianaH coOpoca 1aBICHUS;

14 — nepexitouarens; 15 — runb3a Jy1s TEpMOMETpA.

Pucynok A.1 — O6muii Buj Tpanchopmaropa MoHoOCcTh0 630 kB-A
6e3 npubopos
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1 — poNMK TPaHCHOPTHBII; 2 — MPOOKa CAMBHAS; 3 — 3a)KUM 3a3EMJICHUS;

4 — 6ak; 5 — rabnuuka; 6 — cepbra ajsi HoAbEMa TpaHCPOPMATOpPa;

7 — MaHOMETPUYECKUI TepMOMETp (YCTaHABIMBAETC IO 3aKa3y MoTpeduTe-
7151); 8 — KopoOKa 3aKMMOB (YCTaHABIIMBAETCS MPU 3aKa3€ MAHOBAKYYMMET-
pa W/HiM MaHOMETPUYECKOTO TEPMOMETPA); 9 — 3aJIMBOYHBIN MATPYyOOK;
10—BBox HH; 11 — BBoA BH; 12 — npobuBHOI npenoxpaHuTens (yCTaHAB-
JIMBAETCS 10 3aKa3y nmoTpedutens); 13 — mpeaoxpaHuTeNbHbIN Ki1anaH
cOpoca nasienus; 14 — nepeximouarenb; 15 — cepbra ajis noabLeMa aKTHB-
HOM YaCTH ¢ KPBIIIKOH TpaHcdopmaropa; 16 — rusb3a i TEepMOMETPA;

17 — macnoykasarens; 18 — MaHOBakyyMMETp (yCTaHABJIMBAETCS 110 3aKa3y I1O-
TpeOurens).

Pucynoxk A.1.2 — O6muii Bua Tpanchopmaropa MoirHocThio 630 kB-A
¢ mpubopamu
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1 - ponuk TpaHCTIOPTHBIN; 2 - TpoOKa CIMBA Macia; 3 - 3a)KUM 3a3€MJICHUS,
4 - Gak; 5 - Tabnuuka; 6 - cepbra JjIs mobeMa TpanchopMaropa;

7 - MacjoyKkasaTenb; 8 - maTpyOOK JJis 3aJIMBKU Macia; 9 - BBog BH;

10 - BBox HH; 11 - mpoOuBHOI nipenoxpaHuTeb (YCTaHABIMBACTCSA T10 3aKa3y
notpedurens); 12 - cepbra Ajsi oJbeMa aKTUBHOM YacTH C KPBIIIKOW TpaHchop-
Maropa; 13 - mpenoxpaHuTeNTBHBIN KIIaraH cOpoca JaBJICHNUS;

14 - runb3a g5 TepMomeTpa; 15 - mepexioyaTesp.

Pucynok A.1.3 — O6mmii Bun Tpanchopmaropa momHocTsio 1000 kB-A
0e3 mpudopoB
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1 - ponuk TpaHCTIOPTHBIH; 2 - TpoOKa ClIMBa Macia; 3 - 3aKUM 3a3€MJICHHUS,

4 - Gak; 5 - Tabnuuka; 6 - cepbra Jyis noabeMa Tpancopmatopa; 7 - Macioyka-
3aTeNib; 8 - MAHOMETPUYECKU TepMOMETP (YCTaHABIMBAETCS 10 3aKa3y MOTpe-
ourtens); 9 - 3anuBouHbd NaTpyOok; 10 - MaHOBaKyymMMmeTp (yCTaHABIMBACTCS
no 3aka3zy mnotrpeoutens); 11 - BBog BH; 12 - BBog HH; 13 - npoGuBHOIA
npeAoXpaHuTesb (yCTaHABIMBAETCSA M0 3aKa3y MOTPeOUTes);

14 - cepwra ajist nobeMa aKTUBHOM YaCTH C KPBIIIKOHN TpaHChopMaTopa;

15 - mpenoxpaHUTeNbHBIN KIanaH copoca aaBieHus; 16 - ThiIb3a IS TEPMO-
MeTpa; 17 - kopoOka 3aKUMOB (yCTaHABIMBACTCS MPH 3aKa3e MaHOBAKYYyM-
MeTpa W/WIM MAaHOMETPUIECKOTO TepMOMETPa); 18 - mepexirouaTes.

Pucynoxk A.2 — O6mmii Buj TpancdopmaropoB MomHocThi0 1000 kB-A
¢ mpudbopamu
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1 — poJUK TpaHCHOPTHBIN; 2 — MPOOKa JJIsl CJIMBA Macia; 3 — 3aKuM
3a3emiieHus; 4 — 0ak; 5 — Tabinuka; 6 — 3aIMBOYHBIN MATPYyOOK;

7 — cepbra Juist moabeMa Tpanchopmaropa u KperieHus Tpanchopmaropa

IIPY TPAHCIIOPTHPOBAaHUY; § — MacioyKa3aTenb; 9 — Beog BH;

10 —BBOoa HH; 11 — mpoOGuBHOIi penoxpaHuTeNb (YCTaHABIMBACTCS

Mo 3aKasy morpeburens); 12 — cepbra ajs moabemMa KpbIIKyA TpaHchopmaTo-
pa; 13 — mpenoxpaHUTENbHBINA KilallaH cOpoca maBieHus; 14 — mepexitoya-
Telb; 1 S — rusbp3a s TepMoMETpa.

Pucynok A.3 — O0umii Bu TpanchopmaropoB MotHocThio 1600 kB A

0e3 npubopos
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1 — ponuK TpaHCTIOPTHBIN; 2 — MpoOKa JIJIs CIMBA Macia; 3 — 3aKUM
3azemiieHus; 4 — 6ak; 5 — Tabnuyka; 6 — 3aJTMBOYHBINA MATPYOOK;

7 — cepbra ajig nogbema TpaHchopmaTopa u KperieHus Tpancpopmaropa
IIPU TPAHCHOPTHUPOBAHUM; 8§ — MACIIOYKa3aTeNb; 9 — MaHOMETPUYECKHIA
TepMoMeTp (yCTaHABIMBAETCS 10 3aKa3y norpedutens); 10 — kopoOka 3axu-
MOB (yCTaHaBJIMBAETCA MPH 3aKa3e MaHOBaAKyyMMeTpa U/UId MaHOMETpHUYe-
CKoro TepMomeTpa); 11 — MmaHoBakyymMeTp (yCTaHABIMBAETCS IO 3aKa3y IO-
tpebutens); 12 — BBoa BH; 13 — BBox HH; 14 — mpoOuBHOM nTpe1oXpaHUTENb
(ycTanaBnuBaeTcs 1o 3aka3y nmoTpebuTtens); 15 — cepbra st mogbeMa Kphbllil-
K1 Tpanchopmaropa; 16 — mpenoxpaHUTENBHBIN KIallaH cOpoca JaBie-
Husl; 1 7-niepexitovarens; 18— runb3a s TepMoMeTpa.

Pucynok A.4 — O6muit Bu TpanchopMaTopoB MomHOCTHIO 1600 kB-A
¢ mpubopamu
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Pucynok A.7 — Beogsl HH Ha HoMuHanbHb1l TOK 1600 A
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Pucynok A.8 — Beog HH Ha HOMUHaNBbHBI
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1 — crakan; 2 — mWITOK; 3 — MOTUIABOK; 4 — KpbIIIKa TpaHChOpMaTopa;
5 — BTyJIKa; 6 — KOJIBLIO YIUIOTHUTENBHOE; 7 — MPO3pauHbIi KOPITYC;
8 — MpO3payHbIi 3AIUTHBIN KOJIMAK; 9 — KpacCHBIN UHAUKATOD;

A — MUHHMMaJbHBIN YPOBEHb MacJa.

Pucynok A.9 — Macnoyxka3zarens MBR1
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Pucynox A.10 — IlpenmoxpanuTenbHblil Kiamad cOpoca IaBieHus
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1 — yronpHUK; 2 — BUHT; 3-Taiika; 4 — KOHTaKTHas ckoba; 5 —KoJjmak
npenoxpanurens; 6 — hapdoponas ronoeka; 7 — hapdopoBoe OCHOBaAHUE;
8 — KOHTAaKT (LIEHTPAJIbHBIN).

Pucynoxk A.10.1 — [IpoOuBHOM NpeAOXpaHUTEIb
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Tabnuua A.2 — XapakTepucTuku Macc TpanchopmaTtopa

Tun Macca, xr
TpaHnchopmaropa AKTUBHOHW 4aCTHU Macia I1OJIHAS
TMI'32—-630/10-Y 1(XJI1,YXJI1) 1226 435 1850
TMI'32—-1000/10-Y 1(XJI1,YXJI1) 1587 575 2400
TMI'32—-1600/10-Y 1(XJI1,YXJI1) 1900 850 3750
[Ipumevanus

1 IlpenensHOE OTKIOHEHHE MOMHOM Macchl TpaHnchopmaTtopa +10 %. 3Hauenus
ATOW XapaKTEPUCTUKHA CHU3Y HE OTPAHUUCHO.
2 Jlyis Macchl akTUBHOM 9aCTH M MAacChl Macja yKa3aHbl OPUECHTHPOBOYHBIC
3HAYCHUSI.

Tabmuua A.3 — [IpucoenunurensHbie pasmeps BBojjoB HH

Tur Hamnps- |Cxema u rpynma Pucy-
JKEHUE | COEIUHEHUS 00- d h
TpaHchopmMaropa HIL B MOTOK HOK
V/¥Yu-0
TMI'32-630/10—Y 1(XJI1,YXJI1) 0,4 UYH-11 A6 | M27 | -
V/¥Yu-0
TMI'32-1000/10—Y 1(XJI1,YXJIT) 0,4 UYH-11 A7 | M33 | —
V/¥Yu-0
TMI'32-1600/10-Y 1(XJI1,YXJI1) | 04 UYH-11 A8 | M48 | —
Tabnuna A.4 — Tun nepexitoyarens
MOIIHOCTE Cxema Hanpsixenue Tun nepexroyaTens
TpaHchopmaropa, | COCIUHEHHUS BH, xB IIpY [Mana3oHe
kB-A obmotok BH perynupoBanus +5 %
630 v, A 6; 6,3; 10; 10,5 IITPJI-10/125-6-16 V1
1000 v, A 6; 6,3; 10; 10,5 | ITTPJI-10/125-6-16 YXJI1
1600 v A 6; 6,3; 10; 10,5 | IITPJI-10/125-6-16 YXJI1
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Pucynok A.11 — Cxema nojcoearHeHus OTBETBICHH 00MoToK BH K nepekito-
YaTesio MpU cxeMe coeuHeHus 0OMoToK — «3BE3/A»
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Pucynok A.12 — Cxema nojicoennHeHus: oTBeTBiaeHuit ooMotok BH k mepekiio-
yaTento npu cxeMe coequuenns ooMotok — « TPEYT'OJIBHUK
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1 - kopoOKa 3aXKUMOB; 2 - yroyiok; 3 - ratika M10; 4 - maii6a 10;
5 - maii6a npyxuaHas 10; 6 - maii6a; 7 - Kpbllika 6aka

Pucynok A.13 — YcTaHoBka KOpOOKH 3aKMMOB
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1 - MaHOBaKyyMMETp; 2 - KpaH IIapoBoii; 3 - maTpyOoK; 4 - Kphliika O6aka;
5 - 6ak; 6 - yronok; 7 - 6ont M6x25; 8 - raitka M6; 9 - raiika M10;
10 - maiiba 6; 11 - mait6a 10; 12 - maiiba 16; 13 - maiiba npyxuHHas 6

Pucynok A.14 — YcranoBka MaHOBaKyyMMeETpa

33



e
8

1 - xphimika naTpyoka; 2 - KpaH mapoBoi; 3- BUHT; 4 - pydKa KpaHa;
5 - mpoOka; 6 - pe3nHOBas MPOKIIAAKa; 7 - MPOBOJIOKA; 8 - TIIOMOa

Pucynok A.15 — YcranoBka 11apoBoro kpaHa
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1- MaHOMETpHUYECKUI TEPMOMETD; 2 - YTOJIOK; 3 - 3a)KMMHAas ranka;

4 - kpblllika 06aka; 5 - TepMoOaIIoH; 6 - KOPITyC THIIB3bI; 7 - m1aitba 16;

8 - maiiba 10; 9 - maitba npyxunnas 10; 10 - raiika M10; 11 - nepembiuka;
12 - maiiba mpyxunHas 6; 13 - raiika M6; 14 - 6ont M6x25; 15 - mraiiba 6

Pucynok A.16 — YcTaHOBKa MAaHOMETPUUECKOTO TEPMOMETPA
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Pucynok A.17 — MoHTa)XHast cXeMa COeIMHEHUSI KOPOOKHU 32)KUMOB
C KOHTPOJIBHO-U3MEPHUTEIILHBIMU TTPUOOpaMu
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Ta6ﬂ14ua AS- HOpMBI MAaKCUMAJIBHO JOIMMYCTUMBIX CUCTEMATUYCCKUX HATPY30K

K2 npu 3HaveHusax K1 =0,25-1,0
h, 4 0.25( 04 0.5 0.6 0.7 0.8 0.9 1

Boxn =-20 °C

+ + 199 | 196 | 193 | 189 | 1.85 | 1.79

156 | 155 | 154 | 154 | 153 | 151 | 1.50 | 1.48

1
2
4 170 | 169 | 167 | 166 | 164 | 1.62 | 1.60 | 1.57
6
8

148 | 148 | 147 | 147 | 146 | 145 | 145 | 143

12 141 | 140 | 140 | 140 ] 140 ] 139 | 1.39 | 1.38

24 130 | 130 ] 130 | 130 | 130 | 130 | 1.30 | 1.30

+ + + + + + + 1.95

195 [ 1921190 | 187 | 183 ] 179 | 1.75 ] 1.69

149 | 148 | 147 | 146 | 145 | 144 | 142 | 1.40

1
2
4 162 | 161 | 160 | 1.58 | 1.56 | 1.54 | 1.52 | 1.48
6
8

141 | 1411140 ] 140 ] 139 ] 138 | 137 | 1.36

12 134 | 134 | 133 | 133 | 133 | 132 | 1.31 | 1.31

24 123 | 123 | 123|123 123|123 ] 123 ] 1.23

+ + + + + 199 | 191 | 1.8

186 | 183 | 180 | 1.77 | 1.74 1 169 | 164 | 1.56

141 [ 140 | 139 | 138 | 137 | 136 | 1.34 | 1.31

1
2
4 194 | 153 | 151|150 ] 148 | 146 | 143 | 1.38
6
8

134 | 133 | 133|132 ] 131 ] 130 ] 1.29 | 1.27

12 127 | 126 | 126 | 126 | 1.25 | 125 | 1.24 | 1.22

24 116 | 116 | 116 | 116 | 1.16 | 1.16 | 1.16 | 1.16
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[Iponomxkenue Tabnuip A.S

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

h, 4 025 | 04 0.5 0.6 0.7 0.8 0.9 1
Boxn=10°C
0.5 + + + + + + + 1.84
1 + + + 200 | 194 | 1.86 | 1.76 | 1.60
2 176 | 1.73 | 1.70 | 167 | 1.63 | 1.58 | 1.51 | 1.40
4 146 | 144 | 143 | 141 |1 1.39 | 1.36 | 1.32 | 1.25
6 133 | 1.32 | 1.31 | 1.30 | 1.29 | 1.27 | 1.24 | 1.20
8 126 | 1.26 | 1.25 | 1.24 | 1.23 | 1.22 | 1.20 | 1.17
12 119 | 119 | 118 | 118 | 117 | 116 | 1.15 | 1.13
24 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08 | 1.08
Boxn=20°C
0.5 + + + + + 198 | 1.81 | 1.00
1 + 197 | 192 | 1.87 | 1.80 | 1.71 | 1.57 | 1.00
2 166 | 163 | 160 | 1.56 | 1.51 | 1.45 | 1.35 | 1.00
4 1.37 | 135 134 | 132 | 1.29 | 1.25 | 1.19 | 1.00
6 125 | 124 | 123 | 1.21 | 1.20 | 117 | 1.13 | 1.00
8 118 | 117 | 117 | 116 | 1.15 | 113 | 1.09 | 1.00
12 111 | 110 | 110 | 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
Boxn=30°C
0.5 + + + + 1.92 | 1.76 | 1.27 —
1 189 | 184 | 1.79 | 1.73 | 164 | 1.51 | 1.12 —
2 1.55 | 152 | 148 | 144 | 1.38 | 1.29 | 1.02 —
4 128 | 126 | 124 | 1.21 | 118 | 1.21 | 0.97 —
6 116 | 115 | 113 | 112 | 1.09 | 1.05 | 0.95 —
8 1.09 | 1.08 | 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 | 091 | 0.91 | 0.91 | 0.91 -
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[Iponomxenue Tadnuist A.S

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

h, 4 0.25| 04 0.5 0.6 0.7 0.8 0.9 1
Boxn=40°C

0.5 + + 194 | 184 | 1.69 | 1.26 — —

11 1.75 | 1.70 | 164 | 1.56 | 1.44 | 1.08 — —

2| 143 | 139 | 1.35 | 1.30 | 1.21 | 0.96 — —

4/ 117 | 115 | 113 | 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| 093 | 0.92 | 0.91 | 0.90 | 0.88 | 0.84 — —
24| 0.82 | 0.82 | 0.82 | 0.82 | 0.82 | 0.82 — —

Tabmuna A. 6 - HopMbl 10OMyCTHMBIX aBApUMHBIX TIEPETPY30K

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

h, 4 025/ 04 | 05 | 06 | 0.7 | 08 | 09 1
Boxn=-20°C
05 | 200 | 200 | 200 | 200 | 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
4 190 | 1.80 | 1.80 | 1.80 | 1.80 | 1.80 | 1.80 | 1.80
6 170 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70
8 170 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70
12 | 160 | 160 | 160 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60
24 | 160 | 160 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60
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[Iponomxenue Tabmuin A.6

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

h, 4 0.25| 04 0.5 0.6 0.7 0.8 0.9 1
Boxn=-10°C
0.5 | 200 | 2.00 | 200 | 2.00 | 2.00 | 2.00 [ 2.00 | 2.00
1 2.00 | 200 | 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
8 160 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60
12 160 | 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
Boxn=0"°C
0.5 | 200 | 2.00 | 200 | 2.00 | 2.00 | 2.00 [ 2.00 | 2.00
1 2.00 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
2 2.00 | 200 | 200 | 190 | 190 | 1.90 | 1.90 | 1.80
4 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70 | 1.60 | 1.60
6 160 | 1.60 | 1.60 | 1.60 | 1.60 | 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
Boxn=10°C

0.5 | 200 | 2.00 | 200 | 2.00 | 2.00 | 2.00 [ 2.00 | 2.00
1 2.00 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 1.90
2 190 | 190 | 190 | 190 | 1.80 | 1.80 | 1.80 | 1.70
4 160 | 160 | 160 | 160 | 1.60 | 1.60 | 1.50 | 1.50
6 150 | 150 | 1.50 | 1.50 | 1.50 | 1.50 | 1.40 | 1.40
8 140 | 140 | 140 | 140 | 140 | 140 | 1.40 | 1.40
12 140 | 1.40 | 140 | 140 | 140 | 140 | 140 | 1.40
24 140 | 140 | 140 | 140 | 140 | 140 | 140 | 1.40
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[Iponomxenue Tabauibl A.6

K2 npwu 3HaveHnsix K1 =0,25-1,0

h, 4 0.25| 0.4 0.5 0.6 0.7 0.8 0.9 1
Boxn=20°C
05 | 200 | 200 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00
1 200 | 200 | 200 | 200 | 2.00 | 2.00 | 1.80 | 1.80
2 180 | 180 | 180 | 1.80 | 1.70 | 1.70 | 1.70 | 1.60
4 150 | 1.50 | 150 | 1.50 | 1.50 | 1.40 | 1.40 | 1.40
6 140 | 140 | 140 | 140 | 140 | 140 | 1.40 | 1.30
8 130 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30
12 130 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30
24 130 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30
Boxn=30°C
05 | 200 | 200 | 200 | 200 | 200 | 2.00 | 2.00 | 1.90
1 200 [ 200 | 200 | 200 | 190 | 190 | 1.80 | 1.70
2 180 | 1.70 | 1.70 | 1.70 | 160 | 1.60 | 1.50 | 1.40
4 140 | 140 | 140 | 140 | 140 | 1.30 | 1.30 | 1.30
6 130 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.30 | 1.20
8 120 | 120 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20
12 120 | 120 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20
24 120 1 120 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20
Boxn=40°C
05 [ 200 | 200 | 200 | 200 | 200 | 2.00 | 190 | 1.70
1 200 [ 190 | 190 | 190 | 1.80 | 1.70 | 1.60 | 1.40
2 160 | 160 | 160 | 1.50 | 1.50 | 140 | 1.30 | 1.30
4 130 | 1.30 | 1.30 | 1.30 | 1.20 | 1.20 | 1.20 | 1.20
6 120 | 120 | 120 | 120 | 1.20 | 1.20 | 1.10 | 1.10
8 120 | 110 | 110 | 110 | 110 | 110 | 1.10 | 1.10
12 110 { 110 | 110 | 110 | 1.10 | 110 | 1.10 | 1.10
24 1101 110|110 | 110 | 110 | 110 | 110 | 1.10
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Pucynok A.18 — Dcku3 noabemMa akTUBHOM YaCTH C KPBIIIKON

Tabmuma A.7 — Pazmepsl 21eMEHTOB MPHU O IbEME aKTUBHOM YaCTH C KPBIIIKON
B MmunnmmeTpax

Tun

TpaHchopmaropa H Hy H,

TMI'32-630/10-Y 1(XJI1,YXJI1) 2840 min 1130 max 675 min

TMI'32-1000/10-Y 1(XJI1,YXJIT) | 3310 min 1365 max 680 min
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Pucynok A.19 — Ocku3 nogbema aKTUBHOM YaCTH

Tabnuia A.8 — Pazmepsl 271eMEHTOB NP MOIbEME aKTUBHOM YacTh
B MummumeTpax

Tun I H, H,
Tpanchopmaropa

TMI'32-1600/10—Y 1(XJI1,YXJI1) 3800 min 1520 max 1075 min
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