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Hacrosiiee pyKoBOJCTBO MO IKCIUTyaTaIlMK SBISETCS TOKYMEHTOM, COJIEpIKa-
MM CBEJICHUS O KOHCTPYKIIMH, XapaKTePUCTHKAX W yKa3aHUS JUIS NPABHILHOW U
0€30IMacHOM IKCIUTyaTallii, TEXHUYECKOro OOCTYXKHUBAaHUS, TPAHCIIOPTHPOBAHHUS H
XpaHeHHsI TpaHc(hopmMaTopoB.

B nomosHeHNE K HACTOSIIEMY PYKOBOJICTBY CJIEIYET IMOJB30BATHCS IKCILTya-
TAIlAOHHBIMU JIOKYMCHTAMH Ha KOMIUICKTYIOIIYIO aIlaparypy.

B CBsI3M ¢ IMOCTOSIHHBIM COBEPIICHCTBOBAHWEM KOHCTPYKIIMH M TEXHOJOTHH
M3rOTOBJICHHS M3JICJIMHA B HACTOSIIEM PYKOBOJCTBE IO 3KCIUTyaTallMd MOTYT MMETh
MECTO OTJCIbHBIC PACXOXKICHUS MEKIY OMMCAHUEM M W3JICJIMEM, HE BIHUSIONIME HA
paboTOCIIOCOOHOCTh, TEXHHUUCCKUE XapAKTEPUCTHUKU W YCTAHOBOYHBIC pPa3Mephbl
U3JICITHSL.
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1 OIIMCAHUE N PABOTA

1.1 Ha3znauenue n3nennii

1.1.1 Tpanchopmaropsr TMI21 cunoBbie Tpexda3Hble MOHMKAIOUINE C €CTe-
CTBEHHBIM MACJISHBIM OXJIQXKJICHUEM, C MEPEKIIOYEHUEM OTBETBJICHHN 0OMOTOK 0e3
BO30OY)XJICHHsI, B TEPMETUYHOM HCITOJIHCHUH (B MadbHEHIIIEM HMEHYEMBIE «TpaHC-
dbopMaTopsl»), BKIIFOUYAEMbIE€ B CETh MEPEMEHHOT0 TOKa yacTtotoi 50 I', mpenHasHa-
YeHbI JIJIs1 TPeo0pa30BaHUs AJIEKTPOIHEPTUU B CETAX SHEPTrOCUCTEM M MOTpeOUTENei
AIEKTPOIHEPTHUH.

1.1.2 TpancdopMaTopsl npegHa3HaYEHbI Uil SKCIUTyaTallii B pailoHax ¢ yme-
PEHHBIM WUJIM XOJIOAHBIM KJIMMATOM TPU:

- HEB3PBIBOOITACHOM, HE COAEPIAILIECH TOKOIPOBOALICH MBUIM OKPYXKAIOIIEH
cpene;

- BBICOTE YCTAHOBKH HaJl ypoBHEM Mopsi He 6omee 1000 m.

Tpancopmatopsl He peTHA3HAYEHBI I padOThl B YCIOBUSX TPSICKU, BUOpa-
LIUH, YAAPOB, B XUMUYECKU aKTUBHOU CpeJie.

Pexxum pabotbl — jumTenbHbIM. Temmeparypa OKpy’Karomiero BO3ayXa st
TpaHchOpMaTOPOB, MPETHAZHAUYCHHBIX ISl pa0OTHI B YCIOBHUSIX YMEPEHHOTO KJIUMaTa
(ucnionnenus Y) — ot munyc 45 no mmoc 40 °C, 11t paboThl B YCIOBUAX XOJIOTHOTO
knmuMarta (ucnoiHenue XJI) — ot munyc 60 mo mroc 40°C, mist TpanchopMaTopoB
ucnonHenus Y XJI (ucronHeHue st yMEPEHHOTO U XOJIOJHOTO KJIMMaTa) — OT MUHYC
60 no mmroc 40 °C.

Tpancpopmartopsl ¢ ucnosHenueM YXJI J0myCKalT JIKCIUIyaTAUHMIO B
KJIMMATH4YeCKUX ucnoaHeHusx Y u XJL.

Kareropust pasmemienns tpanchopmaropos — 1 mo I'OCT 15150-69.

TpanchopMaTopsl JOMYCKAIOT JKCILTyaTaIlMI0 B yCIOBUAX KaTEropuil pasme-
menust 2, 3,4 no I'OCT 15150-69.

1.1.3 YcnoBHOE 0003HaUEHNE THITA TPAHC(HOPMATOPOB:

TMI21 — Tpex(da3Hblil ¢ €CTECTBEHHBIM MACJISIHBIM OXJIQKJIEHHUEM, IByXO0OMO-
TOYHBIN, MEPEKITIOYaeMbIii 0€3 BO30YKIeHUS, TEPMETUYHBIN B TOPPUPOBAHHOM Oake
C TIOJTHBIM 3aIIOJIHEHHEM MAaclioM, cepuu 2, MoauduKaImu 1; mocie 3Toro ykasbiBa-
€TCsl HOMUHAJIbHAs MOIHOCTh TpaHchopmaTopa B KB*A, HanbonbIIMii Kilacc Hampsi-
»eHus ctopoHbl BH B kB, KiiImMaTuueckoe UCIIOJIHEHUE U KATETOPUS PA3MELLICHUSA.

[IpumeHsieMble B pyKOBOJCTBE COKPAIICHUS:

- BH — Briciiee HanpsbkeHue TpanchopmaTopa;

- HH — nusuiee Hanpsixenue tpancgopmaropa.



1.2 Texuuyeckue XxapaKTEPUCTUKU

1.2.1 3HauyeHUs HOMUHAIBLHOW MOIIHOCTH, HOMHUHAJBHBIX HANpPSKEHUW Ha
BCEX OTBETBJICHUSX, HOMHHAJIBHBIX TOKOB, HANPSDKEHHUS KOPOTKOrO 3aMbIKaHUS,
TOKa XOJIOCTOTO XO0J1a, MOTEPh XOJIOCTOTO XOJa M KOPOTKOTO 3aMbIKaHMS, a TaKXKe
cxemMa U Tpylnmna CoequHEHUs OOMOTOK, JIPyrue TEeXHUYECKHE JaHHBbIE yKa3aHbl B
nacnopte TpaHchopmatopa. IlepBbiii 3HaK B 0003HAYEHMHM CXEMbl U TPYIIIbI
COETMHEHUSI 0OOMOTOK OTHOCHUTCSI K 00MoTKe BH.

1.2.2 O6mmii Bua TpanchopMaTropa M €ro COCTaBHBIX 4acTel, rabapuTHEIE,
YCTAHOBOYHBIE W MPUCOCAUHUTEIBHBIC pPa3Mepbl, XapaKTEPUCTUKU MacC TpaHC-
dbopmaTopa U €ro COCTaBHBIX YacTe B COOTBETCTBHM C pucyHKamu A.1-A.7.1 u
tabmuamu A.1—-A.3 npunoxenus A.

1.2.3 PerynupoBaHuWe HaNpsHKEHUsS  OCYIIECTBISIETCS — MEPEKIIOUYECHUEM
6e3 Bo30yxenus (I16B).

Jlnst perynupoBaHusl HampsbKeHUs TpaHchOpMaTop CHaOXeH MepeKiovare-
JeM OTBeTBIeHHH oO0MoTOoK BH, mno3BosisitonuM peryaupoBaTh HampsHKEHHUE
B npenenax a0 =5 % crynenamu no 2,5 %. Tun nepexitodaresss B COOTBETCTBUH
c Tabnuuen A.4.

1.3 CocraB uznenuii

1.3.1 Ilo 3aka3y norpebuTtens TpanchopMaTopbl MOTYT MTOCTABIISATHCS:

- C MPOOUBHBIM MPEIOXPAHUTEIIEM U TEPMOMETPOM >KUIKOCTHBIM;

- C MAHOBAaKyYMMETPOM U MaHOMETPUYECKUM TEPMOMETPOM JIJIsl IKCILTya-
TaIluU B YCIOBHSIX KaTeropuii pazmenienus 2, 3, 4 mo 'OCT 15150-69;

- ¢ 3amutHBIM perre DMCR 3.0 mo EN 50216-3:2002.

B ciyuae 3aka3za notpedurTeneM MaHOBaKyyMMeETpa W/WJIM MaHOMETPUUYECKO-
ro TepMOMeTpa TpaHCc(HOpPMATOpP MAOMOJHUTEIBHO KOMIUJIEKTYETCS KOpOOKOH
3aKHUMOB.

1.4 YcTpoiicTtBo u paboTa TpanchopmaTopa

1.4.1 TpanchopmaTop UMEET repMETUYHYIO KOHCTPYKIUIO, T.€. BHYTPEHHUN
o0beM TpaHcpopMaTopa HE HMMEET COOOIIEHHS C OKpYyKaromied cpemou. Tpanc-
dbopmaTop TOJHOCTHIO (0 KPBIIIKH) 3aMOJHEH TpaHCHOPMATOPHBIM MAacjioM, a
TeMIIepaTypHbIe U3MEHEHUsI 00beMa Maclia, MPOUCXOISIIHNE B TIPOIIECCe IKCILTyaTa-
1Y, KOMIICHCUPYIOTCA 3a CYET U3MEHEHUsI 00bemMa TodpoB CTEHOK Oaka.

1.4.2 TpaHncdopmaTop 3amoJIHEH TpaHCPOPMATOPHBIM MACJIOM TMOJ BaKyy-
MoMm. Temneparypa 3aiuBaemoro Tpancgopmaropuoro macJia (40+20) °C.

1.4.3 TpanchopMaTtop COCTOMT W3 AaKTUBHOW 4YacTH, Oaka, KPBIIIKH, BBOJOB
BH u HH. Ha kpoiky 6aka BeiBezieHsl BBojibl BH 1 HH, nmpuBoa nepexitouarens.

1.4.4 AxTuUBHasg 4acTh TpPaHCHOPMATOPOB MOIIHOCTHIO TpPaHCHOPMATOPOB
2000, 2500 kB-A — ¢ 6akoM.

1.4.5. AxTuBHas 4acTb COCTOMT M3 MAarHUTONPOBOJIA C OOMOTKAMHU, HIKHUX U
BEPXHUX SPMOBBIX Oanok, oTBo10B BH u HH, nepeximtouatens oTBeTBiIeHUT 0OMOTOK.



1.4.6 MaruuronpoBoj; TpaHcopMaTopa CTEP>KHEBOrO THUIMA, COOpaH U3 IJia-
CTHUH XOJIOAHOKATAHOU 3JIEKTPOTEXHUYECKON CTAIIH.

1.4.7 O6MOTKH MHOTOCIIONHBIE [IMIIMHAPUICCKHUE.

O6MoTka HH BbITIOTHEHA W3 JICHTHI alTFOMUHUEBOM.

O6MoTka BH BhinmonHeHa U3 nmpoBoja.

1.4.8 OtBoabsl BH BeImosiHeHs! n3 poBoja, orBoasl HH — 13 mmHeL

1.4.9 BBepxXy akTUBHOW 4acTHU pa3MEIlLECH NMEPEeKI0YaTeslb OTBETBICHUNH 00MO-
Tok BH. Ilepexmrouarens xKeCTKO 3aKpeIuieH Ha aKTUBHOM YaCTH.

1.4.10 Ilepekitouarens MpeaHa3HAYEH JIJIS PErYJIMPOBAHMS HaNpshkeHus — 0e3
B030y:xenus (I1I6B) myreM coearHeHns1 COOTBETCTBYIOIIMX OTBETBIICHHM 00MOTOK BH.

KoHCTpyKTHBHO niepexiIodaTeb NpecTaBiIseT coO0M ABe peilku, Ha OJTHOM U3
KOTOPBIX 3aKPEIUICHBI HETIOJIBH>KHBIE, a HA APYroil — MOJABUKHbIE KOHTAKThI. K Hero-
JIBMKHBIM KOHTaKTaM MPHUCOETUHEHBI PETyIMPOBOUHbBIE 0TBOIBI 00MOTOK BH B co-
OTBETCTBUU C pucyHkamu A.8—A.11.

[Ipu BpaiieHUM PYKOSITKM MPHUBOJAA TEpPEKIIoYaTeNsl MepeBUraeTcsl peika
MOJABWKHBIMU KOHTAKTaMH, KOTOPBIE 3aMBIKAIOT COOTBETCTBYIOUIME HEIMOJABUKHbBIC
KOHTAaKThl C TPUCOCAUHEHHBIMH K HUM PETYJIUPOBOYHBIMH OTBOJAMU OOMOTOK
Tpancopmaropa.

Dukcalysg TOJOKEHUS TIEPEKITIoYaTessi OCYIIECTBISETCS CIEUUATbHBIM (DUKCH-
PYIOLIMM YCTPOWMCTBOM, PacHOJIOKEHHbIM B MPUBOJIE BHYTpU Oaka TpaHcdopmaTopa, a
TaKKe BUHTOM (DUKCAIIH C KOHTPraiKoi, pacriojioKEHHBIMU B PYKOSITKE ITPUBO/IA.

Cxema noacoenunenus oomorku HH B TpanchopmaTope B COOTBETCTBUU
¢ pucyHkoMm A.11.

1.4.11 bak tpanchopmaTopa cBapHOM, MPSMOYTOJBHONW (POPMBI, COCTOUT U3
BEpXHEH paMbl, TOPPUPOBAHHON CTEHKH, 0OCHANKH, THA C MPUBAPECHHBIMU K HEMY
OTIOPHBIMH IIBEJLIEPAMH.

BepxHsisi pama BBITIOJIHEHA U3 yroyika, roppUpOBaHHAS CTEHKA — U3 PYJIOHHON
ctanu. B HwKHel yactu Oaka MMEIOTCS 2 y37a 3a3eMJICHHS M CJIMBHas MpooOka. B
TpaHcopmaTope B BEpXHEH 4acTu Oaka UMEIOTCS CEpPhIy JJIsl MO IbeMa COOpPAHHBIX U
3aM0JIHEHHBIX MACJIOM TPaHC(HOPMATOPOB U KPETUICHUS UX MPU TPAHCTIOPTUPOBAHUH.

B npuBapeHHBIX KO HY 0aka IMIBEUIepax UMEIOTCS OTBEPCTHS I KPEIICHUS
Tpancopmaropa. Ha 3Tux ke ImiBejUiepax YCTaHOBJICHBI MEPECTaBHBIC TPAHCHOPT-
HbIE€ POJIMKH, MO3BOJISIONIME OCYIIECTBIATH MPOJOJIHHOE WIHM IMONEPEeUHOEe TepeMe-
neHue Tpanchopmaropa.

Ha Oake 3akperuieHa Tabnuyka ¢ TEXHUYECKHUMH XapaKTEPUCTHKAMU TPAHC-
dbopmaropa.

1.4.12 Ha xpsimke TpancopmaTopa CMOHTHPOBAHBI:

- BBoasI BH u HH;

- IPUBOJI IEPEKITIOYATEIS;

- TWJIb3a JJIsl YCTAaHOBKU TEPMOMETPA;



- MacJ0yKa3arTellb MOIUIaBKOBOI'O THUIA;

- MaTpyOOK 75 3aIMBKHU TpaHChOpMaTopa MaciioMm;

- MPOOUBHOW MPEAOXPAHUTED;

- pene 3ammTHOe DMCR 3.0 (B ciiydae KOMITJIEKTAIIHH );

- IPEIOXPAHUTEIBHBIN KilaraH cOpoca 1aBJIeHuUS,

- CEpbI'M JUIsl OAbeMa KPBIIIKU TpaHchopMartopa.

1.4.13 Konctpykumss BBogoB BH m HH oGecmeunmBaer mpucoenuHeHwne
CO CTOPOHBI MOTPEOUTENS MEHBIX MM MEIHO-aJIFIOMUHUEBBIX TIACTUH (IIUH) 6€3
CpeNCTB cTaOMIM3alMu KOHTAKTHOTO JaBieHus corjacHo 'OCT 10434-82.

1.4.14 TTpoOuBHOM mpeaoXpaHUTENb, MMOCTABISIEMBIN 110 3aKa3y MOTpeOUuTes,
OpeAHa3HAYEH IS 3aIIUATHl CETU HUBIIETO HANPSKEHUS OT MOMAJaHUs MOBBIIIEHHO-
ro NOTEHIMaNa.

[IpoOuBHOM MpenoXpaHUTENh B COOTBETCTBHH C PUCYHKOM A.7.1 cocTouT u3
JIByX OCHOBHBIX 4acTeil: ¢apdopoBoit To10BKU 6 U GpapPpopoBOro ocHOBaHUs 7, CO-
€MHEHHBIX BMECTE MOCPEACTBOM T'MJIb3, UMEIOIIMX pe3b0y. OCHOBaHME Mpenoxpa-
HUTEJIS UMEET JBa BHICTYIMAIONINX KOHTAKTA, U30JIMPOBAHHBIX JIPYT OT ApYyra.

OnuH M3 KOHTAaKTOB Y€pe3 YCTAHOBOUYHYIO KOHTAaKTHYIO CKOOy 4, MmpuBapeH-
HYI0 K THJIb3€, COEMHEH C KPBIIIKOM Oaka M TakuM oOpa3om, 3azemieH. Ckoba u
TUIb3a YCTAHOBJICHBI Ha (paphOpOBOM OCHOBAHUU M 3aKPEIUICHBI IIEMEHTUPYIOLIEH
3amMa3koi Ha TiaudTaneBoM Jyake. BTopoil KOHTaKkT (LEHTpaJIbHBIN) 8§ COCIUHSIOT C
oomotkoit HH Tpanchopmaropa mpoBojgoMm auameTpoM okojgo 5 mMm. [omoBka
MPEIOXPAHUTENSI CHAOKEeHa JABYMsI DJIEKTPOJAAMH, OJUH U3 KOTOPHIX MPUIASH K THY
TUJIb3bl TOJIOBKU MpeaoXpaHuTens. BTopol 351eKTpoa Npy BBUHYMBAHUU TOJIOBKU B
OCHOBaHHE 00Opa3yeT KOHTAKTHOE COCJIMHEHUE ¢ KBaJPAaTHOW raikoil, HABUHYCHHOM
Ha JIATYHHYIO WIUJIBKY 8. Mexay 31eKTpoJaMu pacrloJiaraeTcs CIoAsgHas MpoKJIai-
Ka C YETBIPbMSI OTBEPCTUSIMU 110 OKPYKHOCTH.

[Tpokiagka CIyKUT 1Sl TOJIYYEHUsSI TOUHOTO UCKPOBOTO TPOMEXKYTKA

(B oTBepcTHsiX), 00ECMEUMBAIOIIETO 33JaHHYI0 Pa3psAIHYI0 XapaKTEPUCTHUKY.
[Ipu nosiBnenun Ha oomMoTke HH BbICOKOTrO MOTEHIMANa BO3AYIIHbIE TPOMEKYTKH B
OTBEPCTUSIX CIIIOASIHON MPOKJIAIKUA MPOOMBAIOTCS U COOTBETCTBYIOLIAsI TOYKAa OOMOT-
ku HH 3azemunsercs.

[Ipenoxpanuresb yCTaHABIMBAIOT TaK, YTOOBI €r0 OCb CUMMETPHUH COBMAIalia C
BEPTUKAJIbLHOM ochblo. Ha TpaHchopmaTtopax HapyKHOW YCTaHOBKHU MPEAOXPAHUTEIb
CBEpXY HAKPBIBAIOT KOJIMAKOM, KOTOPBIN MPEAOXPAHSET €0 OT MbLIU U BOJBI.

[IpenoxpanuTtens SBISICTCS 3aMTHBIM TPHOOPOM OJHOPA30BOTO JICUCTBUS.
ITocne cpabaThIBaHUS OH JOJDKECH OBITH 3aMEHECH HOBBIM.



1.4.15 Ins oOecrieueHus YIJIOTHEHUM pa3beMHBIX YacTed TpaHchopmaTopa
NpUMEHEHAa MacJIOCTOMKas pe3uHa.

1.4.16 Tpancdhopmarop 3amoiaHEH TPaHCPOPMATOPHBIM MACIIOM, WMEIOIIAM
npoOuBHOE HanpsbkeHue He meHee 40 kB.

1.5 KoHTpOabHO-U3MEPUTENBHBIE TPHUOOPHI

1.5.1 JIns KOHTpOJS YpOBHS Maciia Ha KPBIIIKe TpaHchopMaTopa YCTaHOBJICH
MacJ0yKa3areib MOMIaBKOBOTO THIIA B COOTBETCTBUU C PUCYHKOM A.6.

1.5.2 Jlns u3mepeHus: TeMrepatypbl BEPXHUX CJIOEB Maciia B 0aKke Ha KPBIIIKE
TpaHcpopmaTopa NpeayCMOTpeHa THIIb3a JJsl YCTAaHOBKH >KUAKOCTHOTO TEPMOMET-
pa. TepmomeTp nocrasisieTcs 1Mo TpeOOBaHUIO 3aKa34UHKa.

1.5.3 Tpanchopmarop cHabX)eH MpeAoXpaHUTEIBLHBIM KJIarlaHOM cOpoca J1aBliie-
HUs (B COOTBETCTBUM C pUCYHKOM A.7), cpabaThIBAIOIIKUM TP MOBBIIIEHUN BHYTPEH-
Hero naBieHus cBbiie 35 klla u oOecrieynBarOIIUM BBIXJION T'a30B U3 TpaHchopma-
TOPOB IMPHU aBAPUIHBIX PEKUMAX.

1.5.4 Tlo TpeGoBaHMIO 3aKa3uuKa TpaHCHOpPMATOpPHI, MpeaHASHAUCHHBIC IS
paboThI B yCIoBUsIX KaTeropuit pazmetieHus 2, 3, 4 no 'OCT 15150—-69, kommuiek-
TYIOTCSI MAHOBaKyyMMETPOM [IJIsl KOHTPOJISI BHYTPEHHEIO JaBJ€HUs B OaKe U CHUT-
HaJIU3alMU O MPEBBIIIEHUH JOMYCTUMBIX BEJIMUUH JlaBieHus B 0ake. KoHTakThl Ma-
HOBaKyyMMETpa NPOBOJAMH COECIUHSIOTCA C KOPOOKOMN 3aKUMOB.

1.5.5 Ilo TpeboBaHMIO 3aKa3uMKa TpaHC(HOPMATOPHI, MpPEAHAZHAUCHHBIEC IS
OKCIUTyaTallid B YCIOBHUSAX Kateropui pasmemienus 2, 3, 4 mo 'OCT 15150-69,
KOMIUJIEKTYIOTCSI MAHOMETPUYECKUM TEPMOMETPOM JIsI U3MEPEHUS TEMIIEpaTypbl
BEPXHUX CJIOCB Macja B 0ake W yIpaBlICHUs] BHEUTHUMH DJICKTPUUECKUMU TETISIMHU.
KOHTaKkThl MaHOMETPUUYECKOTO TEPMOMETpa MPOBOJAMU COCIUHSIIOTCS C KOPOOKOH
3aKUMOB.

1.5.6 Tlo TpeboBanMIO 3aKa34yrKa TPaHCPOPMATOP KOMILIEKTYIOTCS 3alIUTHBIM
peine DMCR 3.0 nnst KOHTpoJis YPOBHSI Maciia, TeMIlepaTyphbl U JABJICHUS, a TaKKe
JUTSI CUTHAJIM3AIMH O MPEBBIIICHUH JTOMYCTUMBIX BEJIMYUH JABJICHHS, TEMIIEPATyphl U
KPUTHUYECKOM CHIKEHHUH YPOBHSI Macia B 0ake TpaHchopmaTopa.

Pene DMCR 3.0 umeet mpo3padHblii KOPITyC, OCHAIIIEHO IBYMS MOIIJIaBKaMU
JUTSL KOHTPOJISL YPOBHS Maciia, CTPEIOYHBIM TEPMOMETPOM JIJIs1 U3MEPEHUs TeMITepa-
TYpbl BEpXHHX CJIOEB Macia B 0ake U yIpaBJIeHHUs] BHEITHUMU JJIEKTPUUECKUMH 11e-
MU (TEPMOMETP UMEET MEPEKITIOYAIOIINNICA KOHTAKT), PETYIUPYEMbIM IIPECCOCTa-
TOM JIJ1s1 KOHTPOJISI BHYTPEHHETO JIaBJICHUS B 0aKe M CUTHAIM3ALMK O MIPEBBIIICHUN
JIOTTYCTUMBIX BEJIMYWH JaBJICHUS B Oake (IIpeccocTat uMeeT MePEeKITIOYatouncs
KOHTAKT), KJIEMMHOU KOJOJIKOW J1JI MOJKIIFOUEHUSI BHEITHUX SJICKTPUUECKUX LETICH.
Pene DMCR 3.0 xpenutcst Ha Kpbiiike 0aka TpaHncGpopMaTtopa B COOTBETCTBUU C PH-
cyHkoMm A.18.

Ta



1.6 MapkupoBKa U IJIoMOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 TparcdopmMaTopbl CHAOKAOTCS TAOJIMUKONW ¢ TEXHUYCCKUMHU XapaKTe-
pucTuKamu TpanchopmaTopa.

1.6.1.2 O603Hauenue ¢a3 pacmnonoxeHo Ha kpbiiike y BBogos HH u BH.

1.6.1.3 Mecro 3a3emienust 00o3HaueHo 3HakoM 3a3emiienust mo 'OCT 21130-75.

1.6.1.4 Ha xpeimke TpanchopMaTopa psSaoOM C CEpbroil Ijs moabeMa TpaHC-
(dhopmaropa, mpuBapeHHOM K 6aKy, 0003HAYEHO MECTO CTPOIIOBKH.

1.6.2 ITnombupoBanue

1.6.2.1 [InmomOupoBanue 6aka TpaHchopMaTropa OCYIIECTBISICTCS MyTeM yCTa-
HOBKH IJIOMOBI Ha 60TaX, KPEAlUX KPBIIIKY C paMoi Oaka.

1.6.2.2 [InomMOupYIOTCSl 3aJIMBOYHBINA MATpPyOOK, KpaH IIapOBOM, MacloyKasa-
TeJb U MpoOKa CiIMBa Macia, a TakKe MpeJoXpaHUTENIbHBIN KilaraH cOpoca 1aBiIeHUs
u 3amutHOe pere DMCR 3.0 B ciiyyae KoMIUIEKTallud UMUA TpaHC(HOPMATOPOB.

1.6.2.3 B tpanchopmarope mIoMOUPYIOTCST CEPbIH, PACIIONIOKEHHBIE Ha KPBIIIIKE,
BO M30ekKaHUE TIObeMa 3a HUX TpaHc(opmaropa.

1.6.2.4 Ilpm HapylmieHMH UEJOCTHOCTH IUIOMO H3rOTOBHMTE]b CHHUMAET
YCTAHOBJIEHHbIE TAPAHTHUM.

1.7 YmakoBka

Ha Bpems TpancniopTupOBaHus:

- KOHTaKTHbIE 32kuMbI BBOJI0B HH yriakoBbIBatoTCS B IEPEBSIHHBIN SITUK;

- MAaHOBaKyyMMETp, MaHOMETPUYECKHM TEepMOMETp, KOpOOKa 3aKUMOB
(B cimyuae 3aka3a MOTPEOUTENIEM) YITAKOBBIBAIOTCS B IEPEBSIHHBIN SIIHK;

- TPAHCIIOPTHBIE POJIUKH KPEMSATCS K OMOPHBIM IIBEJLIEPAM, PACIIOIOKEHHBIM
Ha JHE 0aka;

- OKCIUTyaTallMOHHAas JOKYMEHTAIMsl YKIIAJbIBAETCS B MOJUITUIICHOBBIM
MEIIOYEK M KPEMHUTCS K BBOJIAM.



2 UICITIOJIb30OBAHUE U3IEJIUI

2.1 [loaroToBKa U3EANI K UCIOJIb30BAHUIO

2.1.1 Mepsi 6e30macHOCTH

2.1.1.1 Tpancdopmatopbl SBISETCS JICKTPOMArHUTHBIM YCTPOWCTBOM, IIO-
ATOMY TPHU BBOJE B DKCIUTyaTaIlMIO0 U B MpOLiecce dKCIUTyaTaluu Tpanchopmaropa
HE00X0UMO COOJII0IaTh BCE HOPMBI, MpaBUiia U TPeOOBaHUS BCEX ACHCTBYIOLIUX
JOKYMEHTOB I10 TEXHUKE 0€30MaCHOCTU U MOKApHOU 0€30MacHOCTH AJIEKTPOYyCTa-
HOBOK.

2.1.1.2 Tpancopmarop M €ro akTHUBHYIO YacThb HEOOXOAMMO MOJHUMATh
TOJIBKO 32 CHEUATbHO NMPEAHA3HAYEHHBIE JIJIS ATOW eI JAEeTAIN:

- TpaHcopmaTop B cOOpe — 3a Cepbru, PACIOIOKEHHbBIE Ha OaKe;

- aKTUBHYIO 4acTb 0€3 KpBIIIKH — 3@ CEPbI'U, PACIOIOKEHHbIE Ha BEPXHHUX
SAPMOBBIX OajKax.

2.1.1.3 Kareropu4ecku 3anpemaercs:

- IOAHUMATH TPaHcGopMAaTOp 3a cepbI'd, NPUBAPEHHbIE K KPbILIKE;

- OKa3bIBATh MeXaHHYeCKHe BO3/1eiiCTBUSI HA NIPOBOJIOKY, IPMBAPEHHYIO K
roppam no nepumerpy 0aka Tpancpopmaropa;

- IPOM3BOAUTH PadoThl U MePeKJIIYeHns Ha TpaHcdopmaTope, BKJIIOYEH-
HOM B CeTh XOTH ObI C OJJHOH CTOPOHBI;

- M0JIb30BATHCA NepeKJUyaTeaeM 0e3 03HAKOMJICHUS ¢ HACTOSIIIIMM PYKO-
BO/JICTBOM I10 IKCILIyaTALMU;

- OCTABJIATH INEPEKIIYATE]b B MPOMEKYTOYHOM IOJIOKEHUH U 0e3 Puk-
CAllUM er0 PYKOATKH;

- JKCIIyaTHMPOBaTh TPaHC(OPMATOP C MOBPEKICHHBIMH HM30JSATOPAMM
(TpemuHAMM, CKOJIAMH);

- IKCILIyaTHPOBATh TpaHchopmarop 0e3 Mac/ia WM ¢ NOHUKEHHBIM ero
YPOBHEM;

- BKJIIOYATh TPpaHcPopMmaTop 0e3 3a3emiieHHus OaKa.

2.1.1.4 BHUMAHMUE! Temneparypa macia B TpanchopMaTtope NpHU €ro
TPAHCTIIOPTUPOBAHUM, XPAHEHUH U SKCIUTyaTallid, Kak MPaBUJIO, HE COOTBETCTBYET
TEeMIlepaType Macijla MpU €ro 3ajiuBKe B TpaHC(OpMATOp H3TOTOBUTENEM, BCIE-
CTBHE ATOT0 BHYTPEHHEE NaBlICHHE B TpaHc(opmaTope, Kak MpaBUiIO, OTIMYAETCS
ot armochepHoro gasineHus. [loaromy s coxpaHeHUsT HAIEKHOCTU U JOJTOBEY-
HOCTH TpaHchopmaTopa, a Takke O€30MaCHOCTU €ro OOCTY>KMBaHUS 3alpeliaeTcs
HapylleHWe TepPMETHUYHOCTH TpaHcpopmaTopa (OTBOpayuBaHHUE MPOOOK, OTKPHIBA-
HUE mnaTpyOKa, KpaHa IIapoBOro, cHsTHEe Macnoykazarens, peire DMCR 3.0,

PEeIOXPaHUTENLHOTO KilallaHa cOpoca JaBJIeHUs, U30JSTOPOB U JI00bIe HAPYIICHUS

€ro yIUIOTHEHUH).



2.1.1.5 Tlpu oOcnyxxuBaHuM TpaHchoOpMaTopa HEOOXOAMMO YUUTHIBATH, UTO
TpaHC(HOPMATOPHOE MACJIO SIBIISICTCS TOPIOYEH JKUIKOCTHIO, UMEET BBICOKYIO TEM-
nepaTtypy ropeHus W TpPyAHO Tnojajnaercs TymieHuto. [losTomy Bce omepaiuu,
U OCOOEHHO CBSI3aHHBIE CO CBApKOM, AJIEKTPOIAWKOW, a TakKe JIIOOble OTrHEBBIC
paboTHhI, CIIEAYET MPOU3BOAUTH B COOTBETCTBHUH C MPOTHUBOTIOKAPHBIMH MPABHIIAMH.

2.1.2 TlogroroBka TpanchopmaTtopa kK padote

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCILUTyaTalMio 0€3 pEBU3HH.

2.1.2.2 BHMMAHHUE! OrtkpbiBaTh KpbINIKY 32JMBOYHOIO Yy3Ja Ha
KpbIIIKEe, KpaH IIapoBOi, NpPoOKy Ha 0ake, NMpPoOKY B BepXHeill YacTu
peaie DMCR 3.0, cuuMaTrh M30JATOpPBI, Macjoyka3areib, peje DMCR 3.0,
NpeI0XPaHUTEIbHbIN KIanaH cOpoca JaBjieHHs], COBepIIaTh JAPyrue AelcTBUA,
KOTOpble  MOIYyT MNpHBeCTM K  pasrepMerusanuum  Tpancdopmartopa,
3amperaercs.

HcnbiTanue 0aka ruipaBIM4ecKUM JIaBJIEeHHEM He IPOU3BOAUTD.

2.1.2.3 OTBOP IIPOBbl M UCIIBITAHUE TPAHCO®OPMATOPHOI O
MACIJIA HE ITPOU3BOAUTH.

2.1.2.4 Tlepen BkitoueHUEM TpaHchoOpMaTopa CIEAYET BBIMNOJHUTH CIETYIO-
e padboThI:

a) MPOM3BECTU BHEUIHUNA OCMOTp TpaHchopmaTopa, YOeIUThCS B 11E€JIOCTHO-
CTH BCEX Y3JI0B, OTCYTCTBUHU CKOJIOB U TPEIIUH HA H30JSTOpaX, MPOBEPUTH COCTOS-
HUE MAaCIOYIJIOTHUTENIbHBIX COCIMHEHUN U Kperuienne npoook. [Ipu oOHapykeHuu
OCJIa0JIeHHs] KpEIUICHHWs, TeUd Maclia W3-T0J] MPOKIAJO0K WU TPOOOK MOATSIHYTH
MPOOKY 1 TallKM COCTMHCHUM.

BHUMAHME! VYo6enuthbcs, 4YTO KpacHBIH CHUTHAJIBHBIM INTOK ITOIJIaBKa
MaclioyKa3aTessi HaXOAUTCA B UWJIMHIPUYECKOW YacTH MPO3PAvyHOro KOJIaka, T.e.
HE HWXE YpOBHSI A B COOTBETCTBHM C pPHCYHKOM A.6. DTO sBiseTrcd NOA-
TBEPXKIACHUEM, YTO YPOBEHb Macja B TpaHC(OpMATOpe HAXOIUTCA B JOIMYCTHUMBIX
npeaenax. B mpoTuBHOM ciydae BKJIIOYEHHE TpaHC(opMaropa Moj HANpsKEHUE U
€ro JKCIUTyaTalusi HeIonmycTuMbl. HeoOXOoauMO BBISCHUThL TPUYUHY CHUXKEHUS
YPOBHS MacJia U YCTPAHUTH €€.

VYpoBeHb Macinia onpenensercss TOJIbKO MO TMOJOKEHHI0 CUTHAJIBHOTO INTOKA
noriaBka. OTCyTCTBHE Macia B MPO3pavyHOM KOJIIaKe MacjaoyKaszaTessl He SBIISIETCS
OpaKOBOUYHBIM IPU3HAKOM.

Ecnu mo pe3ynbraraM BHENTHETO OCMOTpPA BBISIBJIEHA HEOOXOAMMOCTH JOJUB-
ku B Tpanchopmatop Macna, Heodoxommmo mo COINTACOBAHUIO C
N3I'OTOBUTEJIEM, BBINONHUTH ONEpalNH, NPEeIyCMOTPEHHBIE 11.3.4 HACTOSIErO
PYKOBOJICTBA; TOCJE€ ATOTO OIUIOMOMPOBATH KPBIIIKY 3JIMBOYHOTO Y3Jia TIOMOOMA
MOTPEOUTENSA, COCTABUTD AKT;

Jlnst TpancopmaTopoB, moctaBisieMbix ¢ 3anuTHeIM perae DMCR 3.0, ypo-
BeHb Macia B 0Oake TpaHchopmaTopa OMpPENeNseTCs IO TMOJIOKEHUIO TMOTIIABKOB.
[Ipy MOMHOCTHIO 3amOJIHEHHOM Oake o0a MOoIUIaBKa HAXOJATCS HAa MaKCHUMaJbHO
BBICOKOM YypoBHE. [Ipy He3HAYMTENbHOM CHIKEHMM YPOBHS Macjia cHadaja Omyc-
KaeTCsl BEPXHUW MEHbIIMK NoIiaBoK. [Ipu panpHEWIIEM yMEHBIIEHWH Macia
(6omee 170 mut) omyckaeTcsi HUKHUM OOJIBITUIN TMOIJIABOK M CpabaThIBAET MEPEKITIO-
YarolUNCs KOHTAKT.
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0) 3a3emuInTh OaK TpaHchopmaropa;

B) IPOTEPETH U3OJISITOPBI BETOLIBIO, CMOYEHHOU OEH3UHOM, a 3aTE€M CYXOU;

I') U3MEPUTH COMTPOTUBIIEHUE OOMOTOK MTOCTOSIHHOMY TOKY;

1) u3MepuTh conpotusienue uzonsiuun HH — 6ax, BH; BH — 6ak, HH.

N3mepeHnss nmpou3BOAUTH B COOTBETCTBUM C pasgenoMm 2.1.3 Hacrosmero
PYKOBO/JICTBA;

€) yOeauThCs, YTO MepeKIIoYaTeslb YCTAHOBJICH U 3aUKCUPOBAH B OJTHOM W3
pabounX MOJOKCHUM.

2.1.2.5 TlpaBuibHOCTh pabOTHI MEPEKIIOYATENST ONPEEseTCsS MO pPe3yJibTa-
TaM H3MEPEHHS CONMPOTUBIEHUS OOMOTOK MOCTOSHHOMY TOKY M IO PE3yJIbTaTam
npoBepkH K03 duiiieHTa TpaHCcHOPMAIIMKA Ha BCEX MOJIOKEHUSX MEePEKII0YaTeNs.

2.1.2.6 B cinyuae 3aka3za moTpebuTelieM MAaHOBAKYYMMETpa W/WIIA MAaHOMET-
PUYECKOTO TEPMOMETPA HEOOXOIUMO BBITIOJHUTH CEAYIOIIUE PaOOThI:

a) YCTaHOBUTh KOpPOOKY 3aKMMOB B pabouee IMOJOKEHHE B COOTBETCTBUU
c pucynkom A.13, 3akpenuB e€ Ha KpbllKe TpaHchopmaTopa MpPU MOMOIIU
Kpenexa, BXOJSIIEro B cCOOpKY KOPOOKH 3aKHMOB;

0) yCTaHOBUTh MAaHOBaKyyMMETp, B COOTBETCTBUHU C PUCYHKOM A.14.

JI71st 3TOro mpeBapuTENbHO CHATH IJIOMOBI ¢ KpaHa MIapoBOro 2 (B COOTBET-
CTBUU C pUCYHKOM A.l5), Haxomsmerocs Ha Kpblke 1, mpoOKy 5 U BUHT 3, 3aTeM
pa3BepHYTh PYYKy KpaHa 4 3aruboMm K ce0e, 3aKpenuTh PYy4Ky KpaHa BHUHTOM 3,
YCTAaHOBUTh MAaHOBAaKyyMMETp B pabouee MOJIOKEHHE IMyTEM 3aBOPAYUBAHUS €rO 10
pe3rOe B CBOOOAHBIN KOHEIl KpaHa 2 10 OTKasza.

3aKkpenuTh MaHOBAKYyMMETP Ha KpbIlke Oaka 4 TpuU TMOMOIIM YTOJKOB 6 U
Kperexa, MOCTaBIIsIeMbIX KOMIUIEKTHO ¢ TpaHchopmatopom. [t coenmHeHus MaHOBaKY-
yYMMETpa ¢ BHYTPEHHUM OOBEMOM Oaka OTKpHITh KpaH 2. OMHY U3 CUTHAILHBIX CTPEJIOK
MaHOBaKyyMMETpa YCTAaHOBUTh MPOTUB OTMETKM IIKAJIbI, YKa3bIBAIOIIMN JaBJICHHUE
0,025 MITa (0,25 kI'c/cM?) (HanGorbiiee H3GBITOUHOE TABICHHAE BHYTPH OaKa TIpH HOMH-
HAJILHOW Harpy3ke Tpanchopmaropa);

B) YCTAaHOBUTHh MaHOMETpUYECKHM TepMoMeTp | B pabodee MONOKEHUE
B COOTBETCTBUU C PUCYHKOM A.16, 3aKpenuB €ro Ha KphIke 0aka 4 MpU MOMOIIH
YTOJIKOB 2 M Kpeneska, MOCTaBIISIEMbIX COBMECTHO C TPaHC(POPMATOPOM.

[IpaByto CTpesiky MaHOMETPUYECKOTO TEPMOMETPA YCTAHOBUTH Ha oT™MeTKe 95 °C,
neByto — Ha otmeTke 90 °C;

') TIOJICOSAMHUTH CBOOOJHBIE KOHITBI TTPOBOJIOB KOPOOKH 3aKUMOB K KJIEMM-
HBIM KOJIOJIKAM MaHOBaKyyMMeETpa H/WJIM MaHOMETPHUYECKOTO TEPMOMETPa B COOT-
BETCTBUHU C PUCYHKOM A.17;

J) COEOUHUTH KOPOOKY 3aKMMOB TpaHchopmaTopa C CHCTEMOW 3alllMThl
pacnpenycTpoiCTB HU3KOTO HAIPSIKEHUS;

€) mpU MOHTaXE€ M IPOBEPKE MAHOBAKYYMMETpa H/WIM MaHOMETPHYECKOTO
TEPMOMETpPA CJIEAYET PYKOBOJACTBOBATHCA TAKXKE SKCIUIyaTAlMOHHBIMH JOKYMEH-
TaMH, MIPUJIAraeMbIMHU K 3TUM IprOOpam.
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2.1.2.7 B cnyuae 3akaza motpebutenem 3ammuTHoro peine DMCR 3.0
HEOOXOMMO BBITIOTHUTH CIEAYIOLIUE PaOOTHI:

a) CHATH IUIOMOY C TUIACTMACCOBOTO BHHTA, (DUKCHUPYIONIETO BEPXHIOI YaCTh
MPO3pavyHOTo KOpIyca;

0) CHATH BEPXHIOIO YaCTh MPO3PAYHOTO KOPITyCa;

B) COEAUHUTH KJIEMMHYIO KOJoAKYy 3amutHoro peire DMCR 3.0 ¢ cuctemoit
3aIUATHI PACIIPEIYCTPOUCTB HU3KOTO HAMPSDKEHUS, TIPOBOA BHIBECTH Yepe3 CaTbHUK
B HUYKHEH YacTH NMPO3PavHOro KOPIyca;

I') YCTaHOBUTh M 3a(UKCUPOBATH BUHTOM BEPXHIOI0 YacTh MPO3PAYHOIO
KOpIyca;

1) TP MOAKIIOYEHUH U MpoBepke 3amuTHoro peine DMCR 3.0 cienyet pyko-
BOJICTBOBAThLCS TAKXKE HKCILTyaTAllMOHHBIMU JOKYMEHTAMH, MPUIaraéMbIMUA K 3TOMY
puoopy.

2.1.2.8 Tlpoussectn nojacoenunenue k BBojam BH u HH cootBeTcTBeHHO mH-
TaHUS W HarPY3KH METHBIMH WJIA METHO-aJTFOMUHUEBBIMU TUTACTUHAMH ([ITUHAMU).

ITepen ycranoBkoit Ha BBOJIbI HH Ha KOHTaKTHBIX 3aKMMaX OCIA0UTh KpPEmex.
KoHTakTHBIC 32)KNMBI HABEPHYTHh HAa BBOJIBI HE MEHEE:!

M55 —95 mm.

[Tocne ycTaHOBKHM KOHTAKTHBIX 3)KHMOB 3aTSHYTh KPETICKHBIE OOJITHI.

Bo wu3bexxanme pasrepMeruzanuu TpaHchopMaTopa MOJACOeIHHEHHUE
TokoBeaymux yacreii kK BBogaM BH u HH 10/15kHO ObITH BBINIOJIHEHO TAKUM 00-
pPa3oM, 4TOObI OTCYTCTBOBAJIM OCEBble U U3rHOAI0IIME HATPY3KU HA BBO/bI.

2.1.2.9 Bxutouath TpaHcpopMaTop B CETh pa3pelmiaeTcs TOJIYKOM Ha IMOJTHOE
HOMUHAJIBHOE HAIPSHKEHUE.

2.1.2.10 Ecnu oTkIO4eHNE BBEACHHOTO B AKCILTyaTaIldio TpaHcdopMaropa He
OBLIIO CBSI3aHO C MPOBEJICHHEM Ha HEM PabOT WM JIEUCTBHUEM 3alluT, TO TpaHChHOp-
MaTop MOXET OBITh BBEJCH B pab0OTy 0€3 MpOBEJeHUsI UCTIBITAHUA U U3MEPEHUN Tia-
paMeTpOoB.

2.1.2.11 Bo Bcem HE OroBOpEHHOM IIPH MTOATOTOBKE TpaHC(opMaropa K padboTe u
€r0 JKCIUTyaTalluy PYKOBOJCTBOBATHLCS CICIYIONIMMH ICHCTBYIOIIUMHU JTOKYMEHTAMH:

- [IpaBunamMu yCTpOMCTBA 3JEKTPOYCTAHOBOK;

- TexuuuecknuMu Kojiekcamu ycranoBusiueics npaktuku (TKID);

- O0BEeMOM ¥ HOPMaMU UCIIBITAaHUH AJIEKTPOOOOPYI0BAHUS,

a TaKKe JPYrMMU JIEHCTBYIONIUMH TEXHUYECKUMH HOPMATHBHBIMHU TPABOBBIMU
aKTaMH.

2.1.3 Onpenenenre xapakKTepUCTUK U30JISILIUU

2.1.3.1 3a TemmepaTypy H30ISAIMU TpaHChOpMaTopa, HE MOJABEPTaBIICTOCS
HarpeBy, IPUHUMAETCS TEMIIEpaTypa BEPXHUX CJIOEB Maca.

2.1.3.2 Ecau TemnepaTtypa Tpancdopmaropa Huke 10 °C, To nis uzmepe-
HUSI XapAKTEePUCTUK U30JISIIIUM TPAHC(HOPMATOP J0/IKEH ObITh HATPeET.
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2.1.3.3 HarpeB npou3BOUTH OJHUM M3 CIEIYIOLIIUX METOOB:

- pa3MELIEHNEM B OTAIUIMBAEMOM ITOMEILICHUH;

- HarpeBOM JJIEKTPOIIEYaMHU 3aKpPBITOTO THUIIA, YCTAHABIMBAEMBIMH IOJ JTHO
TpaHchopmaropa;

- UHAYKIIMOHHBIM ITPOTPEBOM 32 CUET BUXPEBBIX MOTEPh B CTAIM 0aKa;

- IPOrpeBOM OOMOTOK TOKaMU CO 3HAYEHUSIMU, HE MPEBBIIIAIONIMIMU HOMHU-
HaJbHBIX 3HAYECHUM, YKa3aHHBIX B IACIIOPTE TpaHCHopMaTopa.

2.1.3.4 Tlpu marpeBe TpaHcopMaTopa TeMIeparypa HU30JSAIUN MPUHAMACTCS
paBHOM cpeaHelt TemnepaType oomMotTku BH, onpenensemoii o conpoTuBieHHO 00-
MOTKH MTOCTOSTHHOMY TOKY. MI3MepeHne yka3aHHOTO CONMPOTUBIICHUS MPOU3BOAUTH HE
paHee, yem yepe3 60 MUH MOCJe OTKJIIOYEHHS HarpeBa TOKOM B OOMOTKE WJIM  4Yepe3
30 MuH nociie OTKJIIOYECHUSI BHEITHETO HArpeBa.

2.1.3.5 ConpoTuBneHue U30ysiuu u3Mepsatb merommerpom 2500 B ¢ BepxHUM
npenenom mMmepennsa He Hwxke 10000 MOwm. Ilepen Hadamom Kaxaoro M3MepeHus
UCIIBITYeMasi 0OMOTKa JAOJKHA OBITh 3a3€MJIEHA HE MEHEE YeM Ha 2 MUH.

2.1.3.6 CocrosiHue H30JIAIHMH, TPU KOTOPOM TpaHchopMaTop paspeniacTcs
BKJIIOYATh B 3KCIUTyaTallMI0, JOJDKHO COOTBETCTBOBATH ACHCTBYIOUIEMY TOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUHN AIIEKTPOOOOPYIOBAHUS .

2.1.4 Dxcnnyatanus TpaHcpopmaTopa

2.1.4.1 MakcuManbHO JONMYCTUMBIE CUCTEMAaTUUYECKUE HArpy3kKu U JOMYyCTH-
MbI€ aBapUWHbBIE TEpPErpy3ku TpaHchopmaTopa B COOTBETCTBUU C TaOJIMLIAMH
A5, A6.

B tabnunax npuBenens! 3HaueHuss K, u h ayig cyTO4YHOTO MpSIMOYTOJBHOTO
JIBYXCTYNEHYATOTO Tpaduka Harpy3ku TpaHchopMaTropa NpH pa3IMuHbIX 3HAYEHUIX
K; u 0 oxu1.

Jlns mpomexyTtouHbix 3HaueHuit Ky u 0 oxi. 3Hauenue K, crnenyer ompene-
JIATH JIMHEWHON UHTEPIIOJIALIUECH.

0 oxJy1. — TeMmnepaTypa okpyxarouen cpeasl, °C;

K; — HauanbHas Harpyska, NpeaUIecTBYIONIAs Harpy3ke win neperpyske Ko,
WM Harpyska mnocie cHukeHus K, B J0JIsIX HOMHUHAJIBHON MOIIHOCTH WJIA HOMH-
HaJLHOTO TOKa!

Kl = e = mmmme—eeee- ; (1)

K, — Harpy3ka unu neperpyska, Ciaeayromas 3a Ha4aJlbHOM Harpy3kou Ki, B
JOJISIX HOMUHAJIbHOW MOIIIHOCTH MJIM HOMHHAJIBHOTO TOKA,

O — S — : 2)

h — nmpomoKUTETLHOCT Harpy3ku K, Ha IBYXCTyNEHYaTOM CYTOYHOM rpadu-
K€ Harpy3kKu, 4.
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B Tabn. A.5 oGo3naueHue (+) ykas3plBaeT Ha TO, YTO JUJISi JAHHOTO PEKHUMA
Harpy3ku pacuetHoe 3HaueHue K,>2,0, HO gomyckaercs ero Jirodboe 3HaueHHe B UH-
tepBane 1,5< K,<2,0.

2.1.4.2 Jlomyctumblii pabouuii Tok BBoJ0oB HH ¢ MemHBIMH TOKOBEIYITUMU
ITUIbKaAMU:

- M55 — 5000 A.

2.1.4.3 Tpauchopmarop AOmycKaeT MPOAOHKUTEIBHYIO HArpy3ky HeWTpaiu
oomotox HH 100 % nomuHanbHOro Toka oomotku HH.

2.1.4.4 Tpancdopmarop IOMyCKaeT MPOJOIKUTENbHYIO padoTy (MPU MOIIHO-
CTH He 0oJiee HOMUHAJIBHOW ) NP MPEBBINICHUU HAIPSKEHUSI HA JIOOOM OTBETBIIE-
Huu oomotku BH Ha 10 % Oosiee HOMUHAJIBHOTO HAMpsDKEHUS JAHHOTO OTBETBIIC-
Husa. [lpu 3TOoM HampsbkeHue Ha 000 oOMoTke BH He M0mKHO mpeBbImIaTh
HauOobIIee padbouee Hanpspkerue o 'OCT 721-77.

2.1.4.5 TpanchopmaTtop H0omycKaeT MPOJOLKATEIBHYIO HArpy3Ky OJHOW HIIU
JIBYX OOMOTOK TOKOM, MPEBBIIAIOIMINM Ha 5 % HOMHUHAIBHBIIA TOK OTBETBJICHUS, Ha
KOTOpOE BKJIFOUEHA COOTBETCTBYIOIIAsi OOMOTKA, €CIIU HANpsHKEHHE HU Ha OJHOU U3
0OMOTOK HE MPEBHIIIAET HOMUHAJIBHOTO HAMPSKEHHUSI COOTBETCTBYIOIIETO OTBETBIIE-
Hud. [Ipu 3TOM TOK Harpy3ku He JOJDKEH MpeBbimarh 1,05 HOMHUHAIBHOTO TOKa 00-
MOTKH, @ MOIIHOCTh Harpy3ku TpaHchopmaropa He JO0JDKHA ObITh OoJjiee HOMHHA-
JIBHOM.

2.1.4.6 Tpancpopmarop I0NMyCKaeT B AKCIUTyaTallMd yJapHbIE TOTYKH TOKOM.
[Ipu 5TOM OTHOIIIEHHE AEUCTBYIOMIETO 3HAYECHHS TOKA K HOMUHAIIbHOMY (KPaTHOCTb)
HE JIOJDKHA MPEBBINIATh:

4,0 — pu ymcIe yAapHBIX TOTYKOB TOKA B CYTKH JI0 3 BKIIOUUTENIBHO;

2,0 — pu yKcne yaapHbIX TOTYKOB cBbIiiie 3 10 10;

1,3 — mpu uncne yaapasix ToadkoB cBbiie 10 1o 100.

[Ipo10KUTENHEHOCT TOTYKOB — 110 15 c.

2.1.4.7 Tlpu skcmutyataruu TpanchopmaTopa HEOOXOIUMO YYUTHIBATH TAKKE
MECTHBIC UHCTPYKIIUH, YUUTHIBAIOIINE CIIEIIM(PUKY KOHKPETHOTO 00BhEKTa, KIMMaTHU-
YECKOM 30HBI, XapaKTep Harpy3Ku MOTpeOuTeNnei u apyrue GakTopsl.
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2.1.4.8 OTBOP INPOb U UCIHBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIIVIYATAIIUA HE ITPOU3BO/AUTD!

2.1.4.9 Ilopsiox pabOThI C MEPEKITIOYATEIIEM.

[lepexnroueHne CTyneHE HanpsyKeHWs MPOBOJMUTH IPU  TeMIEpaType
He Huke munyc 40 °C.

[lepen mepexioueHneM HANPSHKEHUST OTKIIOUUTH TpaHCHOpPMATOp OT CETH CO
CTOPOHBI KaK BBICIIET0, TAK U HU3LIETO HAIPSKEHUSI.

[lepekmtoueHnue Bo30ykJIEHHOTO TpaHchopMaropa He TomycKaeTcs!

[Ipon3BOANTH NEPEKITIOUCHHUE B CIAEAYIOIIEM MTOPSIAKE:

a) OTBEpHYTh KOHTprailky BHHTa (DUKCAIlUU TMOJIOKEHUN, PaACIOJIOKEHHOTO
Ha PYKOSITKE MEPEKITI0YaTeNs, Ha 5...8 MM;

0) BBIBEpHYTh BHHT (UKCAIlMM JO BBIXOJIAa €r0 U3 OTBEPCTHUS YyKa3aTels
MOJIOXKCHU;

B) MOBEPHYTb PYKOATKY NPHUBOJA JIO COBHIAJCHHS CTPEJIKUM HA PYKOSTKE
¢ TpeOyeMbIM IOJI0KEHUEM Ha yKa3aTelle MOJI0KEHUM;

') 3aBEpHYTh BUHT (PUKCAlMU 10 ymnopa, yOeIUThCs, YTO OH BOLIEI B OTBEP-
CTHE YKa3aTels MOJIOKECHUM;

1) 3aBEpHYTh KOHTPraiky J0 yropa B PYKOSITKY.

2.1.4.10 Insg OYMCTKM KOHTAKTHOM CHCTEMBI INEPEKIIOYATENss OT OKHUCH M
[uIaMa HeoOXOJMMO BBINOJHUTH MPOKPYUYMBAHKME MEPEKIOYATENs 10 3—5 LUKIOB B
OJIHY ¥ JPYTYIO CTOPOHBI IPU KaXJAOM MEPEKIIOYEHUH OTBETBIECHUI 0OMOTOK U MpHU
IIPOBEICHUH TEKYIIUX PEMOHTOB.

2.1.4.11 Ilocne uctedyeHusi cpoka CIyx Obl, YKa3aHHOTO B MACIIOPTE, TPaHC-
(dbopMaTop MOABEPTHYTh MPOBEPKE U HCIBITAHUSIM COTJIACHO JIEHCTBYIOIIEMY JOKY-
MeHTY “O0beM U HOPMBI UCTIBITAHUH 2JIEKTPOOOOPYIOBaHUS .

ITo pesyabTaTaM NPOBEPOK M MCIBITAHWI NPHUHATH PELICHHE O NMPHUIOI-
HOCTH TPaHcoOpMaTOPA K AaJbHEHIIEeHd IKCILIyaTAIUH.
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3 TEXHUYECKOE OBCIIY XUBAHUE

3.1 Ha mpoTspkeHMM Bcero cpoka cliiy:kObl TpaHchopmaropa HpOBEICHUS
npo(HUIaKTHUYECKUX PEMOHTOB, CBSI3AHHBIX C BCKPBITHEM TpaHchopmaTopa, 3ame-
HOM U CylIKO# TpaHchopMaTOpHOTO Macia, He TpebyeTcs.

Ot6op mpo0 W MPOPMIAKTUYCCKHE HWCIBITAHUS Macjia HE MPOU3BOIUTH.
B ocranpHOM 00bE€M M MEpUOAWYHOCTH UCIBITAHUN TpaHChopMaTopa B IKCIUTyaTa-
IIUU JOJDKHBI COOTBETCTBOBATh TPEOOBAHMSIM JICUCTBYIOIIMX TMPABUI TEXHUYECKOU
HKCIUTyaTallil TPaHCPOPMATOPOB.

3.2 Jlms CBOEBPEMEHHOTO OOHApY)KCHHS HEWCIIPaBHOCTEH TpaHCchopMaTop
clelyeT MOJBepraTh MNEPUOJUYECKOMY BHEIIHEMY OCMOTpY (0€3 OTKIIOYEHUs
Tpancdopmaropa ot cetu). [Ipu ocMoTpax yoeauThCs B OTCYTCTBUM MEXaHUYECKUX
NOBpPEXACHUN 0aka, U30JATOPOB, TEUEH Macia, MPOBEPUTh COCTOSHUE JIAKOKpacoy-
HBIX ITOKPBITHUM.

3.3 Ilpu BO3HMKIIEH B IpoLEcce TEKYyIIeH SKCILTyaTallud HEeO0OXOIUMOCTU
JOJUBKU 0 KaKUM-THOO MpUYMHAM B TpaHCPOpMATOp Maciia PyKOBOACTBOBATHCS
CJIEIYIOLIUM:

a) paboThl MO JTOJIMBKE MPOU3BOAUTH IOCIE BBISBICHUS U YCTPAHEHUS MpPH-
YMH CHM>KEHHS YPOBHS Macja B TpaHCc(pOopMaTope;

0) JOJIMBKY MOKHO BBINOJIHATh MIPHU YCIOBUH, YTO B TpaHC(HOPMATOPE YPOBEHb
Macia Haxoautcsi He Hwke 200 MM OT BepxHeW IJIOCKOCTH (iaHIa 3aJIMBOYHOrO
natpyoka.

Ecnu ypoBeHb Macia HaXOAUTCS HUKE YKa3aHHBIX Pa3MEPOB, HE HMCKIIIOYEHO,
YTO MPOU30LLIO YBJIAKHEHUE U3OJSIUU aKTUBHOM 4acTU M TpeOyeTcs MpOBEICHUE
pErJIaMEeHTHBIX pa0dOT B YCIOBHSIX CIIEHUATM3UPOBAHHOTO MIPEANPUATHS;

B) DJIEKTpUYECKas MPOYHOCTh JOJMBAEMOro Macja JOJDKHa  OBITh
He Hmxke 30 kB, temneparypa — He Huke 10 °C. OcTanbHble TEXHUYECKUE XapaAKTe-
PUCTUKU JIOJDKHBI COOTBETCTBOBaTh HOPMATHUBHBIM JIOKYMEHTaM Ha TpaHchopma-
TOpHOE Maciyio. JlJIg TONMMBKM B IPENENax BBIIMICYKA3aHHBIX YPOBHEH JOIYCKAETCS
NPUMEHEHHE HEeIeTa3uPOBAHHOTO TPaHC(HOPMATOPHOTO Maca;

r) TeMmieparypa TpaHcdopMaTropa B TMpolecce JOJMBKH JOJKHA OBITh
He Hmxe 10 °C.

IIpumeuanune - JdoauBKy m™MacaoM TpaHchopmMaTopa, y KOTOPOro
He UCTEK FAaPAHTHIHBIH CPOK IKCILUIyaTalliH, MPOU3BOAUTH TOJBKO IO COIJIa-
COBAHUIO C M3rOTOBHUTEJIEM.
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3.4 TlocnenoBaTenbHOCTh BBIMOJIHEHHUS OMNEpaluil 1mo oJMBKe B TpaHchop-
MaTop Macia:

- OTKPBITh KPBIIIKY 3aJIMBOYHOTO y3Jia M MPOU3BECTH 3aMEp YpPOBHS Macia.
BrinonHeHne mocieayomux onepainuii Tpou3BOJUTh MPU BBHIMOJIHEHUHU YCIOBUS,
H3JIOKEHHOTO B 11.3.3 0;

- MPOM3BECTH JIOJIMBKY Macia JI0 MOJHOT0 3alO0JHEHUS] 3a]IMBOYHOTO Y3714,

- 3aKPBITh KPBIIIKY 32 IMBOYHOTO y3J1a;

- OTBEpHYTH Ha 2...3 BUTKA CIUBHYIO MPOOKY, PACHOIOKEHHYIO B HUKHEH 4a-
ctu Oaka TpanchopmaTopa, U ciuth 11...12 1 mMacna y Tpanchopmaropa sl CHU-
KEHUS JaBJeHUs BHYTpH Oaka TpaHchopmaTopa BO BpeMs padoThlI;

- 3aBEPHYTh CIUBHYIO MMPOOKY.

3.5 Jlo BkitoueHust TpaHchopmaTopa MoJl HampsiHKeHUE U3MEPUTh COMPOTHB-
JICHUE €ro M30JsIuu. Pe3ynbTaThl U3MEPEHHUM JOHKHBI COOTBETCTBOBATH TpeOOBa-
HUSIM ToKyMeHTa “O0beM U HOPMbI UCITBITAHUN JIEKTPOOOOPYA0BaHUS .

3.6 B ciiyuae HEOOXOAMMOCTH (TIPHU CIIyHYalHBIX MEXaHUYECKUX MOBPEKICHU-
SIX, HEUCTIPABHOCTSX, BBI3BAHHBIX APYTUMU MPUUYUHAMHU) IPOU3BECTH OCMOTP TpaHC-
dbopmaropa ¢ mOABEMOM aKTUBHOM 4yacTu. PabOThI JOJKHBI MTPOU3BOJIUTHCS B CIIE-
[IUAJIBHO O0OpPYJOBAHHOM MECTE MEPCOHAIOM, UMEIOIIUM COOTBETCTBYIOIIYIO KBa-
mudukanuto. Temmeparypa akTUBHOM 4YacTH MPU OSTOM JOJDKHA IPEBHIIATH
TEMIIEPATYpPy TOYKH POCHI OKPYKAIOIIEr0 BO3AyXa HE MeHee, ueM Ha 5 °C U BO Bcex
ciyvasx JoJpkHa ObITh He Hrke 10 °C.

3.7 Ilomemienue, rae MPOU3BOAMUTCS BCKPBITHE TpaHCPOpMATOpa, TOJKHO
OBITb CYXMM W YHUCTBHIM, 3alIUIICHHBIM OT MOMaJaHusi aTMOC(HEPHBIX OCAJKOB U
TIBLUTH.

3.8 IlocnenoBaTenbHOCTH pa30opku TpanchopmaTopa.

3.8.1 Cnuth Macio B YMCTHIM pe3epByap uepe3 MITyIep BHU3Y Oaka TpaHC-
dbopmaTopa, OTKpBIB CHavasla MPOOKy ATOrO IITyIepa, a 3aTeM, KOrja CTpys Maclia
YMEHBIIIUTCS, KPBIIIKY 3aJIMBOYHOTO y3j1a Ha Kpbllike TpaHcpopmatopa. Hltyuep
BHM3Y 0aka OTKpBIBaTb OCTOPOXHO, MOMHS, YTO Macjio B TpaHchopmaTope, Kak
MPaBUJIO, HAXOAUTCS IPU HEKOTOPOM JIaBJICHUU UJIM PA3pEKEHUU.

3.8.2 B TpancopMaTope BBITTOIHUTD CIASAYIONTHNE ONIePaIlH:

- OTBEPHYTH raiku co mmnuiek BBoaoB HH, BH u cusars nzonsaropsr HH;

- CHATb PYKOSITKY NEPEKITIOYATENS U YKa3aTeNb IT0JI0KEHNN;

- OTBEPHYTh OOJNTHI, KPEMAIIME KPBIIIKY K 0aKy, U CHATb KPBILIIKY TpaHcop-
MaTopa;

- OTBEPHYTh T'aiKM M BBIBECTH U3 3alCIUICHHS] CKOObI, KpEIslue aKTUBHYIO
yacTh B Oake;

- MOJHATHh aKTUBHYIO YacCTh 3a CEpbI'M, PACIOJIOKEHHbIE HA SIPMOBBIX Oankax,

B COOTBETCTBUU C pucyHkamu A.19 u Tabmuneit A.7.
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3.9 C6opky TpanchopmaTopa IpOU3BOIUTE B 00OPATHOM TOPSIJIKE.

3.10 3anonHenue TpanchopmaTopa MacioM.

3.10.1 3amonHuth TpaHCHOPMATOP MACIOM C IJIEKTPUUYECKOW MPOUYHOCTHIO
He MeHee 30 kB 10 MOJHOro 3amojHEeHHs 3aIMBOYHOrO Y3Jia. 3allOJIHEHUE MAaclioM
BBIIIOJIHUTh 110 BO3MOXXHOCTH B OJMH IpHeM. TemmepaTypa 3ajJiMBaeMoro macia
noikHa ObITh He HIke 10 °C, a Temmeparypa akTHBHOM 4acTu TpaHcdopMmaropa —
BBIIIIE TEMIIEPATYPbI Macia.

3.10.2 OcraButh TpaHchopmaTop A BbIXOJAa M3 aKTMBHOM YaCTH OCTATKOB
BO3/lyXa Ha CPOK HE MEHEE ABYX CYTOK.

3.10.3 Tlocne orcrosi TpanchopmaTopa Mpu HEOOXOAUMOCTH JIOJTUTH MAaCIO
710 TIOJTHOTO 3arOJHEHUs 3aJMBOYHOIO y3J1a. 3aKPhITh KPBIIIKOW, MPOBEPUB MpEX-
BAPUTEIIBHO LIEIOCTHOCTh U COCTOSTHUE YIIJIOTHUTEIBHON IPOKIIAIKH.

Temneparypa wmaciaa B TpancdopMaTope BO BpeMsl 3aKpbIBaHHA
narpyoka aosxHa ObiTh B nipenesax (40+20) °C.

3.11 O0beM HCHBITAHUN U HOPMBI KOHTPOJUPYEMBIX MapaMeTpoB TpaHchop-
MaTopa IMepej BKIIOUEHHEM B paboOTy IOCIE €ro BCKPBITUS JOJKHBI COOTBETCTBO-
BaTb TpPeOOBAaHUAM JEUCTBYIOIIET0 JOKyMeHTa “O0beEM W HOPMBI HUCHBITAHHUNA
AICKTPOOOOPYAOBAHUS .
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4 XPAHEHUE U TPAHCITIOPTUPOBAHUE

4.1 Tpancdhopmatop OTHPaBIAETCS HU3TOTOBUTEIEM IOJHOCTHIO COOpAHHBIM
1 3alI0JTHEHHBIM TpaHC(HOPMATOPHBIM MACIIOM.

4.2 TpancnopTUpoBaHUE TpaHCPOPMATOPA MOMKET OCYLIECTBISATHCA JIOOBIM
BUJIOM TPAHCIIOPTa, KPOME MOPCKOTO.

Kpennenue tpanchopmaTopa Ha TPaHCHOPTHBIX CPENICTBAX M TPAHCHOPTUPO-
BAHHE OCYLIECTBIISIIOTCA B COOTBETCTBUM C IpaBUJIAMH, JECHCTBYIOIIMMH Ha TpaHC-
MOpPTE COOTBETCTBYIOIIETO BHUJA C YYETOM OOECIEUEHHUs] COXPaHHOCTH TpaHcpopMa-
TOpA U €ro y3JIOB.

4.3 Tlorpy304HO-pa3rpy304Hble ONepay HEOOXOAUMO BBITIOJIHITH COOTBET-
CTBYIOUIUM O0OOpYJOBaHUMEM C COOJIOJEHUEM JEHCTBYIOLIMX MPAaBHI TEXHUKU
0e30MacHOCTH U Mep, OO0ECHEeYMBAIOIIUX COXPAHHOCTh TpaHcpopMaropa U €ro
y3JI0B.

4.4 TlomveM TpaHCc(HOPMATOPOB CJENYET MPOU3BOAUTH TOJIBKO 34 CEpbIH,
pacnosoXeHHbIe Ha Oake.

Crtpomnbl TIpy 3TOM JOJKHBI OBITh TAKOW JJTUHBI, YTOOBI YroJl OTKJIOHEHHS
CTpOIl OT BEpTUKAIHU HE mpeBbiman 30°.

4.5 TlomuuMmatb TpaHcOpMaATOpPhl 3a CEPbIU, MPUBAPEHHBIE K KPBIIIKE,
KATEI'OPUYECKU 3AIIPEIIAETCA!

4.6 BHUMAHHME! HeoOxonumo obeperaTb OT MEXaHUYECKHX BO3JAEUCTBUI
ropocTeHky 0aka, Tak Kak OHa U3rOTOBJIEHA U3 TOHKOJIMCTOBOM CTaJH.

SAIIPEIIIAIOTCS mexanndeckue BO3IEUCTBUS HAa MPOBOJIOKY, MTPUBAPECHHYIO
K roppam 1o nepuMeTpy O6aka TpaHchopmaTopa, BO U30eKaHUE MOBPEKIACHUS TOd-
POCTEHKHM B MECTax CBapKHU.

IIpu MexaHM4ecKOM MOBpeXIeHUM TOQpPOCTEHKH H3rOTOBUTE]b HMeeT
NPAaBO CHATHh YCTAHOBJICHHbIE FTAPAHTHM.

4.7 Tlpu anurensHOM (OOJiee MBYX JIET) XpaHEHUU TpaHchopmaTopa HEOOXo-
JUMO MEPUOANYECKHU MPOU3BOJINUTH €r0 HAPYKHBIA OCMOTP.

4.8 OToop npod U MCOBLITAHUSI Macja B mpouecce xpaHeHusi Tpancgop-
MAaTopa He NPOU3BOAMTh.

4.9 VYcnosus xpanenus: tpanchopmaropa — 8 mo 'OCT 15150-69 (na oxpsI-
THIX IJIOIIAKax pu Temreparype or munyc 60°C no mmoc 50 °C) Ha cpok coxpa-
HSIEMOCTH JI0 ojHOro roja; npu ycimoBuu xpaHenus 5 nmo 'OCT 15150—-69 (mon
HABECOM WJIM B MOMEIICHUSX MpU Temieparype ot muHyc 60°C po miroc
50 °C) — cpoK COXpaHSeMOCTH IO JBYX JIET MPHU €XKETrOJHOM BHEITHEM OCMOTpE
TpaHchopmaTopa NoTpeOUTENEM.
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BHUMAHUE!

SAIIPEIIIAETCA
[HOJHUMATDH TPAHCOOPMATOP
3A CEPBI'U, ITPUBAPEHHBIE K KPLIIIKE.

SAIIPEIIIAETCA
HAPYIIATBH T'EPMETU3ALNIO
TPAHCOOPMATOPA.

5 VTUIN3AIIS

5.1 Yka3zanus no yTUJIM3aluy IpUBEACHBI B TTACIIOpTe TpaHchopmaTopa.
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1 — ponuk TpaHCHIOPTHBIN; 2 — 3aKUM 3a3eMIICHHS; 3 — MpoOKa IS CIIMBa
Macna; 4 — 6ak; 5 — Tabnuuka; 6 — maTpyOOK /s 3aJIMBKU MacJia; / — BBOJ
HH; 8 — mpoOuBHO# ipenoxpanutens (yCTaHaBIUBACTCS 10 3aKa3y MOTpe-
outens); 9 — repMmomeTp kuaKkocTHBIN; 10 — macnoykazarens, 11 — mpuBoj
nepekiouatens; 12 — sBog BH; 13 — cepwra nmst mogbeMa KphIIIKY;

14 — y3en a5 moxbeMa Tpanchopmaropa; 15 — y3en s KperieHus
TpaHchopmaTopa npu TPaHCIOPTUPOBAHUH; 16 — mpemoXpaHuTEIbHBIN
KJIaraH cOpoca JaBJIcHUS.

Pucynok A.1 — O6uwmit Bun tpancdopmaropoB morHocTsio 2000, 2500 kB-A
0e3 npubopoB
['paduika yeprexka COOTBETCTBYET TpaHCHOPMATOPY
co cxemon coenuaeHus J1/Yu—11
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1 — ponuK TpaHCTIOPTHBIN; 2 — 3KUM 3a3eMIIeHHST; 3— poOKa JIJIsl CIIMBA Maca;

4 — 0ak; 5 — Tabmuuka; 6 — maTpyOoK IS 3aJIMBKU Maciia; 7 — MAaHOMETPUUYECKUN
TepMOMETp (yCTaHABIMBAETCSI IO 3aKa3y MOTPEOUTENs); 8 — MAHOBaKYyMMETP
(ycranaBiuBaercs 1o 3akazy norpeourens); 9 — BBog HH; 10 — mpobusHoit
npeoXpaHuTesb (yCTaHABJIMBAETCS 10 3aKaszy norpedurens); 11 — repmometp
JKUJKOCTHBIN; 12 — Macioykazarenb; 13 — kopoOka 3aKUMOB (YCTaHABIMBACTCS
Py 3aKa3e MaHOBaKyyMMeTpa WWIA MaHOMETPUYECKOTO  TEpPMOMETpa);
14 — mpuBox nepekirodarens; 15 — Beog BH; 16 — cepbra s moabeMa KpbIIIKH,
17 — y3en qys moxbeMa Tpanchopmaropa; 18 — y3en s KperieHus
TpaHchopmaTopa npu TPaHCIOPTUPOBAHUY; 19 — mpeoXpaHUTEIbHBIN

KJIaraH cOpoca JaBJICHHUS.

Pucynok A.2 — O6muii Bua tpanchopmaropoB momHocThio 2000, 2500
kB-A
¢ npubopamu. IIpoObuBHON NpenoXpaHUTENb yCTaHABIUBACTCS
B COOTBETCTBUH C TPEOOBAHUSAMH 3aKa3unKa
['padmka yeprexa cCOOTBETCTBYET TpaHCHOPMATOPY
co cxeMoi coenunenus [I/Yu—11
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1 — ponuK TpaHCHOPTHBIN; 2 — 3aKUM 3a3eMJIeHus; 3 — MPOoOKa IS CIMBA Maca;
4 — 6ak; 5 — tabnuyuka; 6 — maTpyOOK IS 3aAJIMBKU Macia; 7 — pene 3alluTHOE;
8 — BBo HH; 9 — npoOuBHOI nipegoxpaHuTeb (yCTaHABIMBALETCS TI0 3aKa3y
notpedutens); 10 — mpuon nepexitouarens; 11 — sBox BH; 12 — cepsra

JUTsl IorbeMa KpeItkd; 13 — y3en ams moabema tpanchopmatopa; 14 — y3en
JUTSL KpeTuieHusl TpancdopmaTopa pu TPaHCTIOPTUPOBAHUH;

15 — mpenoxpaHuTeIbHBIN KamaH cOpoca JaBIeHHUS.

Pucynok A.3 — O6mwmit Bug TpancopmaropoB moiHocThi0 2000, 2500 kB-A
c pene DMCR 3.0
I'paduka yeprexka COOTBETCTBYET TpaHCHOPMATOPY
co cxeMmoi coequnenus [I/Ya—11

23



6—-10 xB

Mi12
|
C i p)
| =
1 +
=t~ §

410

30010

Pucynok A.5 — Beog HH na HomunanbHbIi TOK 4000 A
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1 — crakaH; 2 — MITOK; 3 — MOTUIABOK; 4 — KPBIIIIKA TpaHCHOPMATOPA;
5 — BTyJKa; 6 — KOJBLO YIUIOTHATEIBHOE; 7 — MPO3pavyHblii KOPIYC;
8 — Mpo3payuHbIii 3aIUTHBIN KOIMNAaK; 9 — KpaCHbII UHIUKATOP;

A — MUHMMAaJBHBINA YPOBEHb Maca.

Pucynox A.6 — Macnoykazarens MBR1
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Pucynox A.7 — [IpenoxpanutenbHbIi KianaH cOpoca 1aBJICHHUs
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1 — yronbHUK; 2 — BUHT; 3-Talika; 4 — KOHTaKTHas CKo0a; 5 —KoJmak
npenoxpanurens; 6 — papdopoas ronoska; 7 — papdopoBoe ocHOBaHUE;
8 — KOHTAaKT (LIeHTpaIbHBIN).

Pucynox A.7.1 — IIpoOuBHO# npe10XpaHUTETh
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Tabmuma A.2 — XapakTepucTuku Macc Tpanchopmaropa

Tun Macca, kr
Tpanchopmaropa AKTHMBHOM YaCTH MacJia TTOJIHAS
TMI21-2000/10-Y 1(XJI1,YXJI1) 2131
6/0.4 kB 1098 4800
TMI21-2000/10-Y 1(XJI1,Y XJI1) 2192
10/0,4 xB
TMI'21-2500/10-Y 1(XJI1,Y XJI1) 2613
6/04 B3 1330 5600
TMI21-2500/10-Y 1(XJI1,Y XJI1) 2607
10/0,4 xB
[Ipumeuanus

1 IIpenenbHOE OTKIIOHEHHUE MOTHOU Macchl Tpanchopmaropa +10 %. 3nauenus

ITOM XapaKTEPUCTUKU CHU3Y HE OIPAHUYCHO.
2 JInst Macchl akTUBHOM 4acTH M MAcchl Macia yKa3aHbl OPUEHTHPOBOYHBIE

3Ha4YCHU.

Tabmuua A.3 — [IpucoenunurenbHbie pasmepsl BBojjoB HH

Hanps- | Cxema u rpynna
Tun
KEHHWe | coenuHeHus 00- |Pucynok| d
TpaHchopmaropa HLL B MOTOK
TMI21-2000/10-Y 1(XJI1,Y XJI1) 0,4 J/Yu-11 A.12 MS55
TMI21-2500/10-Y 1(XJI1,Y XJI1) 0,4 J/Yu-11 A.12 MS55
Tabnuna A.4 — Tun nepexitoyarens
MOIIHOCTE Cxema Hanpsixenue Tun nepexroyaTens
TpaHchopmaropa, | COECIUHEHHUS BH, xB IIpY [Uana3oHe
kB-A obmotox BH perynupoBanus 5 %
2000 il 6; 10 I1TPJI-10/300-6-09-Y 1
2500 Jil| 6; 10 I1TPJI-10/300-6-09-V1
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Pucynok A.8 — Cxema nojacoequHenust otBeTBiIeHu oOMoTok BH k nepexto-
J ATCIIO IPH CXEME €OCMHCHHS 00MOTOK T «3BE31A»
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Pucynok A.9 — Cxema noacoeannenus oteeTBieHuit ooMotok BH k nepe-
KITFOUATEITIo TIPU cxeMe coeauHeHus o0MoTok — «3BE3JIA»
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Pucynox A.10 — Cxema nojicoeiuHeHs 0OTBETBICHU 00MoTOK BH K mepekito-
YaTeto npu cxeévle COCIMHEHUSA O6MOT06< — «3BE3JIA C HYJIEM»
o] o

A

o

Pucynok A.11 — Cxema nojacoearHeHus: OTBETBIEHU 00MoTOK BH Kk nepekitto-
yaTento npu cxeMe coequuenns ooMotok — « TPEYT'OJIBHUK
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Pucynok A.12 — Cxema nojicoelMHEHHUS OTBETBIICHHH oOMoTok HH —
«3BE3J1A C HYJIEM»
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1 - kopoOKa 3a:kUMOB; 2 - yroJiok; 3 - raiika M10; 4 - maiiba 10;
5 - maiiba npyxxunnas 10; 6 - maiida; 7 - kpblika 6aka

Pucynok A.13 — YcTanoBka KOpOOKH 3aKMMOB
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1 - maHOBakyyMMeTp; 2 - KpaH 1IAapOBOW; 3 - matpyOokK; 4 - KpbllIka 0aka;
5 - 0ak; 6 - yromok; 7 - 6ont M6x25; 8 - raiika M6; 9 - raiika M10;
10 - mrait6a 6; 11 - maiida 10; 12 - maitda 16; 13 - maiiba npyxuHHas 6

Pucynok A.14 — YcTraHOBKa MaHOBaKyyMMeETpa
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1 - kpbllKa natpyOka; 2 - KpaH IIapoBOii; 3- BUHT; 4 - pyuka KpaHa;
5 - mpoOKa; 6 - pe3nHoBas MPOKIaAKa; 7 - MPOBOJIOKA; 8 - IIoM0Oa

Pucynok A.15 — YcraHoBka mapoBoro kpaHa
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1 - MaHOMETpUYECKU TEPMOMETP; 2 - YIOJIOK; 3 - 3a)KMMHas ramka;

4 - kpoImka 6axa; 5 - TepMo0aIoH; 6 - KOpITyC TUJB3bI; 7 - maiba 16;

8 - maiiba 10; 9 - maiiba npyxunnas 10; 10 - raitka M10; 11 - mepembruka;
12 - maii6a npyxuHHas 6; 13 - raitka M6; 14 - 6ont M6x25; 15 - maiida 6

Pucynok A.16 — YcTanoBka MaHOMETPHYECKOTO TEPMOMETPA
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MaHoBakyyMMeETp
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Manomerpuyeckuii
TEPMOMET] 1 2 3 |4

Kopobxka 3a:xumMoB

[J1]] []]

Pucynok A.17 — MoHTa)xHast cxema COeJIMHEHUs] KOPOOKHU 3a:KMMOB
C KOHTPOJbHO-U3MEPUTEIbHBIMU MTPUOOpPAMU
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KoHTaKTBI KIEMMHON KOJIOAKHA

44 14114234 (31322421 |22]14]11]12

e 1T 0T T
Temneparypa | CurHamuszatop [aBnenue YpoBeHb
OTKJIFOUYCHUA MEeperpeBa MacJiia/rasa

1 - xpbilka 0aka; 2 - uianell, IpUBapEHHBIN K KpbILLIKe 0aka;

3 - yIUIOTHUTEIbHAS NPOKJIaaKa; 4 - maioba §8; 5 - raiika MS;

6 - mpo3pauHbIil KOpITyC pese; 7 - OOJBIION MOIIaBOK; § - MIKaJla TEPMOMETPA;
9 - maneriif momiaBok; 10 - kpaH Juist B3STUS MPOO KUAKOCTH U raza; 11 - BUHT;
12 - chéMHas yacTh MPO3pavyHOro Kopmyca; 13 - Kki1eMMHast KOJIOIKa;

14 - canpuuk Tuna PG 21; 15 - Henmpo3pauHblil MJ1IaCTMACCOBBIN MaTPyOOK;

16 - MmoHTaXHBIN 32KUM; 17 - MOTpy>KHAs YaCTh TEPMOMETPA

Pucynok A.18 — 3amutHoe pene DMCR 3.0
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Ta6nuua A.5 - Hopmbl MakcuManbHO A0MYyCTUMbIX CUCTEMATUYECKMX Harpy3ok

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

h, u 0,25 04 0,5 0,6 0,7 0,8 0,9 1
Boxn = -20 °C
0,5 + + + + + + + +
1 + + + + + + + +
2 + + 199 | 196 | 193 | 189 | 1,85 | 1,79
4 1,70 169 | 167 | 166 | 164 | 162 | 1,60 | 1,57
6 1,56 155 | 1,54 | 1,54 | 1,53 | 1,51 1,50 | 1,48
8 1,48 148 | 147 | 147 | 146 | 145 | 145 | 1,43
12 1,41 140 | 140 | 1,40 | 140 | 1,39 | 1,39 | 1,38
24 1,30 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
Boxn=-10°C
0,5 + + + + + + + +
1 + + + + + + + 1,95
2 1,95 192 | 190 | 187 | 183 | 1,79 | 1,75 | 1,69
4 1,62 1,61 160 | 158 | 15 | 154 | 152 | 1,48
6 1,49 148 | 147 | 1,46 | 145 | 1,44 | 1,42 | 1,40
8 1,41 1,41 140 | 140 | 1,39 | 1,38 | 1,37 | 1,36
12 1,34 1,34 | 1,33 | 1,33 | 1,33 | 1,32 | 1,31 1,31
24 1,23 123 | 1,23 | 1,23 | 1,23 | 1,23 | 1,23 | 1,23
Boxn=0"°C

0,5 + + + + + + + +
1 + + + + + 1,99 | 1,91 1,8
2 1,86 183 | 180 | 1,77 | 1,74 | 169 | 1,64 | 1,56
4 1,54 1,53 | 1,51 150 | 148 | 1,46 | 143 | 1,38
6 1,41 140 | 1,39 | 1,38 | 1,37 | 1,36 | 1,34 | 1,31
8 1,34 1,33 | 1,33 | 1,32 | 1,31 1,30 | 1,29 | 1,27
12 1,27 126 | 1,26 | 1,26 | 1,25 | 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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MpogomkeHune Tabnuubl A.5

K2 npwu 3HayeHnsx 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 + + + 2,00 | 1,94 | 1,86 | 1,76 | 1,60
2 1,76 | 1,73 | 1,70 | 167 | 163 | 158 | 1,51 | 140
4 146 | 144 | 1,43 | 141 | 1,39 | 136 | 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 1,19 | 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
Boxn=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 | 156 | 1,51 | 145 | 1,35 | 1,00
4 1,37 | 1,35 | 1,34 | 1,32 | 1,29 | 1,25 | 1,19 | 1,00
6 1,25 | 1,24 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00
8 1,18 | 117 | 117 | 1,16 | 1,15 | 1,13 | 1,09 | 1,00
12 1,11 | 1,10 | 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
Boxn=30°C
0,5 + + + + 1,92 | 1,76 | 1,27 —
1 189 | 184 | 1,79 | 1,73 | 164 | 151 | 1,12 —
2 1,55 | 152 | 1,48 | 144 | 1,38 | 1,29 | 1,02 —
4 1,28 | 1,26 | 1,24 | 1,21 | 1,18 | 1,21 | 0,97 —
6 1,16 | 1,15 | 1,13 | 1,12 | 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 { 0,91 { 0,91 | 0,91 | 0,91 | 0,91 | 0,91 -
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MNpogomkeHne Tabnmubl A.5

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

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

0,5 + + 194 | 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 | 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 — —

121 0,93 [ 0,92 | 0,91 | 0,90 | 0,88 | 0,84 — —

241 082 | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 — —

Tabnuua A. 6 - Hopmbl 4ONYCTUMbIX aBapUnHbIX Neperpy3ok

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

h, 4 0,25 04 0,5 0,6 0,7 0,8 0,9 1
Boxn=-20°C
0,5 | 2,00 | 2,00 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 200 | 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 | 1,60 | 1,60 | 1,60 | 160 | 160 | 1,60 | 1,60
24 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 160 | 1,60 | 1,60
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MNpogomkeHne Tabnuubl A.6

K2 npun sHayeHnax K1 =0,25-1,0

h, 4 0,25| 0,4 0,5 0,6 0,7 0,8 0,9 1
Boxn=-10°C
0,5 | 2,00 | 2,00 | 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 | 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 | 1,60 | 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 | 2,00 | 2,00 | 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 | 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
6 160 | 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 | 2,00 | 2,00 | 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 | 1,90
2 1,90 | 1,90 | 1,90 | 1,90 | 1,80 | 1,80 | 1,80 | 1,70
4 160 | 1,60 | 1,60 | 1,60 | 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 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
12 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
24 140 | 1,40 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
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MNpoaomkeHne Tabnuubl A.6

K2 npu 3HaveHnsax 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
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 200 | 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 | 140 | 1,40 | 140 | 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
Boxn=30°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90
1 200 | 2,00 | 200 | 2,00 | 1,90 | 1,9 | 1,80 | 1,70
2 1,80 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40
4 1,40 | 140 | 1,40 | 140 | 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
Boxn=40°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 1,90 | 1,70
1 200 | 190 | 190 | 190 | 1,80 | 1,70 | 1,60 | 1,40
2 160 | 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 | 1,170 | 1,10 | 1,10 | 1,10
24 1,170 ( 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
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Pucynok A.19 — Dcku3 nogpemMa akTUBHOM Y4acTH

Tabnuua A.7 — Pazmepsl 371eMEHTOB MpY MOAbEME aKTUBHOM YacTu

B MunmmeTpax

Tun
TpaHcopmatopa H M H;
TMI21-2000/10-Y 1(XJI1,Y XJI1) 3797 min 1515max 1235 min
TMI21-2500/10-Y 1(XJI1,Y XJI1) 4445 min 1780 max 1390 min
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