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Hacrosiiiee pyKOBOJCTBO MO DKCIUTyaTalldd SIBJISETCS JOKYMEHTOM, COJIEp-
XKaIllUM CBEJICHUS O KOHCTPYKIIMH, XapaKTEPUCTUKAX M yKa3aHUs JJIS MPaBUIbHOU |
0€30IMacHOM ASKCILTyaTallii, TEXHUYECKOTO OOCTYKHUBAaHUS, TPAHCIIOPTHPOBAHHS U
XpaHeHusI TpaHC(HOPMaATOPOB.

B nomosHeHNe K HACTOSIIEMY PYKOBOJICTBY CIIEIYET IMOJIb30BATHCS IKCILTya-
TAI[MOHHBIMU JIOKYMCHTAMH Ha KOMIUICKTYIOIIYIO aIlaparypy.

B CBSI3M ¢ IMOCTOSIHHBIM COBEPIICHCTBOBAHHEM KOHCTPYKIIMHM M TEXHOJIOTHH
M3TOTOBJICHHS M3/ICJIMIA B HACTOSIIEM PYKOBOJICTBE IO IKCIUTyaTallid MOTYT MMETh
MECTO OTJCIBHBIC PACXOXKICHUS MEKIY OMMCAHUEM WM M3JICIHEM, HE BIIMAIONINE Ha
paboTOCIIOCOOHOCTh, TEXHUUCCKUE XaPAKTEPUCTHKU W YCTAHOBOYHBIC pPa3MEphbI
U3JICITHSL.
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1 OIIMCAHHUE U PABOTA

1.1 Haznauenue uznennit

1.1.1 Tpanchopmatoper TMI'33 cuioBeie TpexdaszHble MOHIKAIONIIUE C
€CTECTBEHHBIM MACJISIHBIM  OXJIQXKICHUEM, C TEPEKIIOYECHUEM OTBETBICHUM
oOMoTOK 0e3 BO30YXKICHHS, B TePMETUYHOM HCIOJHEHUU (B JajbHEUIIEeM
UMEHyEeMbI€ «TpaHCPOpPMATOpPbI»),  BKIIOYAEMBIE B CETh IEPEMEHHOTO TOKa
gactoroi 50 I'u, mpeaHa3zHayeHbl AJis MPE0OPA30BAHUS AJIEKTPOIHEPTUH B CETAX
HSHEPTrOCUCTEM U MOTPEOUTENICH FICKTPOIHEPTHH.

1.1.2 TpanchopmaTopbl mpenHa3HAYeHbI JUIsl IKCIUTyaTallid B pailloHax ¢
YMEPEHHBIM WJIU XOJIOAHBIM KIIMMATOM IIPHU:

- HEB3PBIBOOIIACHOM, HE COJIEpHKALIEH TOKOMPOBOASIIEH NbUIA OKPYKAKOLIEH
cpene;

- BBICOTE YCTaHOBKH HaJ ypoBHeM Mops He 6omee 1000 m.

Tpanchopmaropsl He TpeAHA3HA4YEHBI IS pabOThl B YCIOBHUSX TPSCKH,
BHOpaliu, yJapoB, B XUMUUYECKU aKTUBHOM Cpejie.

Pexxum pabotbl — mnurTenbHbIA. TemmepaTypa OKpYKaloIIEro BO3ayXa JJis
TpaHc(OpMaTOpOB, MPEAHA3HAYEHHBIX JUIsI padOThl B YCIOBUSAX YMEPEHHOIO
kiuMara (ucrnoiaHeHust Y) — ot munyc 45 no mitoc 40°C, miis paGoThl B YCIOBHSX
xojogHoro kinuMmara (ucnonHenue XJI) — ot munayc 60 mo mmoc 40°C, nmns
TpaHchopmatopoB ucnosHeHus Y XJI (ucnosiHeHue Jj1si yMEPEHHOTO U XOJIOAHOTO
kiuMara) — oT muHyc 60 no moc 40 °C.

Tpancdopmaropsl ¢ ucnoiaHenueM YXJI momyckaror JKCIUTyaTalllio B
KJINMaTHYECKUX UCTIONHEHUAX Y u XJI.

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

TpancpopMaropbl TOMYCKAlOT HSKCIUTyaTallMI0 B YCIOBUAX KaTEropui
pasmemienus 2, 3, 4 no I'OCT 15150-69.

1.1.3 TpancdopmMaropbl — COOTBETCTBYET Kiaccy 3Heprodh(pexTuBHOCTH
X2K2 cormacHo tabauie! 1 u 2 gactosiero CTO 34.01-3.2.011-2017.

1.1.4 YcnoBHoe 0003HaueHUE TUTIA TPaHC(HOPMATOPOB:

TMI'33 — Ttpexda3zHblii € €CTECTBEHHbIM MACISIHBIM  OXJIAXKICHUEM,
JIBYXOOMOTOYHBIM, TEPEKII0YaeMblii 0e3 BO30YXIEHMs, TEPMETHUYHBIA B
ropupoBaHHOM OakKe C IMOJHBIM 3alOJIHCHHEM MacjioM, cepud 3, MoauduKaIuu
3; mocie 3TOro yKas3blBaeTCs HOMHUHAJIbHAS MOIHOCTH TpaHcopmaropa B KB-A,
HanOoONBIUHI KiTacc HanpspkeHust ctopoHsl BH B kB, kimuMatuueckoe ucmnoaHeHNE
Y KaTeropus pa3MenieHus.

1.1.5 ITpuMeHsieMble B PyKOBOJACTBE COKPAILICHUS:

- BH — Bricmiee HanpsikeHue Tpanchopmaropa;

- HH — "usimiee HanpspkeHue tpanchopmaropa.

1.2 TexHnuyeckue XapakTepuCTUKU

1.2.1 3HadyeHUs HOMUHAIBHONW MOIIHOCTH, HOMUHAJIBHBIX HANPSKEHUM HA
BCEX OTBETBJICHUSX, HOMUHAJBHBIX TOKOB, HAMIPSKEHHUSI KOPOTKOTO 3aMbIKaHMUS,
TOKa XOJIOCTOT'O X0/Ia, MOTEPh XOJOCTOrO X0Ja U KOPOTKOTO 3aMbIKaHUS, a TAKKe
CcXema W rpyIa COeIUHEHUs OOMOTOK, APYyrue TEXHUYECKUE JaHHbIE yKa3aHbl B
nacropte TpaHchopmaropa. [lepBblii 3HaAK B 0003HAYEHWH CXEMBI W TPYIIIHI
COeTMHEHMSI OOMOTOK OTHOCHUTCSI K 00MoTKe BH.
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1.2.2 OOmuii Bua TpaHchopMaropa U €ro COCTaBHBIX YacTell, rabapuTHBIE,
YCTAHOBOYHBIE U MPUCOEAUHUTENIbHBIE pa3Mepbl, XapaKTEPUCTUKU Macc
TpaHchopMaTopa M €ro COCTaBHBIX YaCTEH B COOTBETCTBUU C pUCYHKaMu A.l—
A.21.1 u Tabmumamu A.1—A.3 npumnoxxenus A.

1.2.3 PerynupoBanue HanpsHKEHUST OCYIIECTBISIETCS MNEPEKIIOYEHHEM
6e3 Bo30yxnenus (I16B).

s peryJupoBaHUs HaIpPsHKEHUS Tpancpopmatop CHaOXXeH
MepeKIoyaTeaeM OTBETBICHU oOMoTok BH, mno3Bossrommm peryanpoBaTh
HaIpsbDKeHHe B mpenenax 10 +5 % crynensamu no 2,5 %. Tun nepeknroyarens B
COOTBETCTBHHM C Tabnuie A.4 npunoxeHus A.

1.3 CocraB u3nemuit

1.3.1 Ilo 3aka3y norpebuTtens TpaHchopMaTopbl MOT'YT TOCTABISITHCS:

- ¢ IPOOUBHBIM MPEAOXPAHUTENIEM U TEPMOMETPOM >KUJIKOCTHBIM;

- C MaHOBaKyyMMETpOM H MaHOMETPUUYECKUM TEPMOMETPOM  JJIs
AKCIUTyaTalluH B yCIOBUAX Kareropui pasmemenus 2, 3, 4 no I'OCT 15150-69.

- ¢ 3amuTHBIM pesie DMCR 3.0 mo EN 50216-3:2002.

B cnyuae 3akaza notpedureneM MaHOBaKyyMMeETpa U/WiH
MaHOMETPHUUECKOTO TepMOMETpa TpaHC(HOPMATOpP AOMOTHUTEITLHO KOMIUICKTYETCS
KOpPOOKOM 3aKMMOB.

1.4 YcrpoiicTBo 1 pabota TpanchopmaTopa

1.4.1 Tpanchopmatop UMEET T€PMETUUHYIO KOHCTPYKIIUIO, T.€. BHYTPECHHUIN
o0beM TpaHc(opMaropa HE HUMEET COOOLIEHUS C OKpYyXarouel cpeaou.
TpancpopMarop TOJHOCTBIO (10 KPBIIMIKK) 3alojdHEH TpaHChHOPMATOPHBIM
MacJjoM, a TeMIIepaTypHbIE U3MEHEHHs 00beMa Macia, MPOUCXOISAIINE B MPOIECCE
AKCIUTyaTallii, KOMIIGHCUPYIOTCSI 3a CYET W3MEHEHUsi o0bema To(poB CTEHOK
Oaxa.

1.42 Tpanchopmarop 3amojHEH TpaHCPOPMATOPHBIM MACIOM  TOJ]
BakyymoMm. Temmeparypa 3anuBaemMoro tpancgopmaroproro macuaa (40+20)
°C.

1.4.3 TpancopMatop COCTOUT U3 aKTUBHOM 4acTH, 0aka, KPHIIIKH, BBOJIOB
BH u HH. Ha kpsimky 6aka BeiBezeHsl BBoabl BH u HH, nmpuBoa nepexitouarens.

1.4.4 AkTuBHas 4acTb TpaHcPopMaTopoB MomHOCThIO 63—-1250 kB-A
KECTKO COEJIMHEHA C KPBIIIKOW 0aka, TpaHcpopMmaTopoB MomiHOCcTEI0 1600, 2500
kB-A — ¢ 6akom.

1.4.5. AKTMBHAsI 4aCcTh COCTOUT M3 MAarHUTOIIPOBO/A C OOMOTKAaMH, HIDKHUX U
BEPXHHUX SPMOBBIX Oanok, orBogoB BH um HH, mepexmouarens oTBeTBIICHUI
OOMOTOK.

1.4.6 MarautonpoBoj TpanchopmaTopa CTEPKHEBOTO THIA, COOpaH W3
IJTACTUH XOJIOJTHOKATAHOM 3JIEKTPOTEXHUYECKOU CTaJIH.

1.4.7 OOMOTKHM MHOTOCITIOMHBIC IUITUHAPUIECKHE.

O6motka HH BbeimosnHeHa w3 mpoBoja i TpaHC(HOpPMATOPOB MOIIHOCTHIO
63—250 kB-A .

O6MoTka HH BeImosiHEHa W3 JIGHTHI aJlOMUHUEBOUM JJIsi TpaHChHOPMATOpPOB
mortHocTe0 400—2500 xkB-A.

O6mMmoTka BH BeImonHeHa u3 mpoBoja.

1.4.8 OtBoasl BH BbInOMHEHBI U3 1TpoBO1a, 0TBOALI HH — 13 mmHELL
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1.4.9 Bpepxy aKkTHMBHOM 4YacTH pa3MEIIEH MepeKIovareslb OTBETBICHUM
oomoTtok BH. Ilepekitouarens 3akpemniieH B aKTUBHOM YacCTH.

1.4.10 IlepexntouaTens NpegHa3HAYEH AJI1 PETYIUPOBAHMS HANPSKEHU 0€3
B0o30yxeHust (II6B) myTem coemuHEHUs] COOTBETCTBYIOLIUX OTBETBICHUA OOMOTOK
BH.

KoHCTpyKTHBHO mepekioyaTenb MpeaCcTaBiIsieT co00i ABe peiku, Ha OJHOU
U3 KOTOPBIX 3aKPEIJIEHbI HETIOJBUKHBIE, a HA APYTOl — OJIBHKHBIE KOHTAKTBHI.

K HenoaBMXHBIM KOHTAaKTaM MPUCOEAUHEHBI PETYIHMPOBOYHBIE OTBOJbI
obmotok BH B cooTBeTcTBHM ¢ pucyHKamMu A.22—A.25 npuioxxeHus A.

[Ipu BpamieHn# pyKOSTKH MPUBOJIA MEPEKITI0UaTeNs EpeIBUTaeTCs perka C
MOJBI)KHBIMA ~ KOHTAKTaMH, KOTOpbIE  3aMBIKAIOT  COOTBETCTBYIOIIHE
HEMOJIBIDKHBIE KOHTAKThl C TMPUCOCAMHEHHBIMU K HHUM PETYJIHMPOBOYHBIMU
OTBOJIaMU 0OMOTOK TpaHchopmaTopa.

Dukcaysi IOJIOKEHUSI  IEPEKIIIOYaTeNIi  OCYILECTBISIETCS  CIELUAIBHBIM
(PUKCHPYIOIIMM ~ YCTPOMCTBOM, pACIOJIOKEHHBIM B TPUBOJIE BHYTpH Oaka
TpaHchopmaropa, a Takke BUHTOM (PUKCAIIMA C KOHTPralkoi, pacrojOKEHHBIMHU B
PYKOSITKE IPUBO/JIA.

Cxema noacoenunenus oomotkn HH B Tpancdopmarope B COOTBETCTBUH C
pucyHkoMm A.26, A.27.

1.4.11 bak TpanchopmaTopa cBapHOil. bak TpaHchopMaTropa MOIIHOCTHIO
63—400 kB- A oBanbHOI (B m1ane) hopmbl, 6ak TpaHchopmaTopa MOIHOCTHIO 630
kB-A npsiMmoyrosnbHOU (OpMBI CO CKPYTJIICHHBIMU yriamu, 0ak TpaHchopmaTtopa
motHocThio 1000—2500 kB-A npsimoyronsHo# GopMbl. bak cocTouT u3 BepxHen
pambl, TOQpUPOBAaHHOW CTEHKH, OO€Yallkh, JHA C TPUBAPEHHBIMHU K HEMY
OTIOPHBIMH IIBEJUIEPAMH.

Bepxusis pama BbITIOJIHEHA W3 Yrojika, roppupoBaHHas CTEHKA — W3
pyJioHHOU cTanu. B HuxKHEN yacTu 0aka MMEIOTCS 2 y37a 3a3eMJICHUSI U MpoOKa
JUIsl CJIMBa Macia.

B Ttpancopmarope momHocThio 63—250 kB-A B BepxHell uvactu Oaka
MMEIOTCSI CKOOBI Jisi KperuieHusl TpaHc(hopMaToOpoB MpPHU TPAHCHOPTUPOBAHHH, B
TpaHchopmaropax MouiHocThio  400-2500 kB'A  — cepbru s noabema
COOpaHHBIX U 3alOJHEHHBIX MAaclioM TPaHC(HOPMATOPOB M KPEIUIEHHS UX MpHU
TPaHCHIOPTUPOBAHMH.

B mnpuBapeHHbIX KO JHY Oaka IIBeUIEpax HWMEIOTCS OTBEPCTHS IS
KperuieHus TpancopmaTtopa. Ha 3Tux e mBeniepax yCcTaHOBJICHbI IEPECTaBHbIC
TPAHCIOPTHBIE  POJIMKH, MO3BOJISIIOIIME  OCYLIECTBIATH NPOJOJIBHOE  WJIHU
norepevyHoe nepeMenieHre Tpancopmaropa.

Ha Gake 3akperuieHa Tabau4Ka ¢ TEXHUYECKHUMH XapaKTEPUCTUKAMHU TPAHC-
dbopmaropa.

1.4.12 Ha xpsimike TpancopmaTopa CMOHTUPOBAHBI:

- BBoasl BH n HH;

- IPUBOJ], IEPEKITIOYATEIIS;

- TUJIb3a JUIsl YCTAHOBKH TEPMOMETPA;

- MacJIoyKa3arelb MOIIaBKOBOTO TUIIA;

- matpyOoK JIJIsl 3aJTUBKU TpaHc(hopMaTopa Maciaom;

- MPOOMBHOM MpeIOXpaHUTENh (B ClIydyae 3aKka3a IMoTpeouTenem);

- pexnie 3amutHOe DMCR 3.0 (B cilyyae KOMIUIEKTAIINH );
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- IPEIOXPAHUTENILHBINA KITaraH cOpoca JaBJeHusl B TpaHCPOopMaTOpax MOIIHO-
cThio 63 — 2500 kB-A;

- CephI'y IS TOIbeMa COOPAaHHBIX M 3alOJTHEHHBIX MAacJIOM TpaHc(opmaTo-
POB MOITHOCTEIO 63-250 kB-A;

- CEpBIU ISl TTOTheMa aKTUBHOW YaCTH C KPBIIIKOW B TpaHCHOpPMATOpax MOIITHO-
ctbio 400-1250 kB- A;

- CephI'H IS TTOIbEeMa KPBIIIKY B TpaHC(HOpMATOpax MOITHOCTHIO

1600—2500 kB-A.

1.4.13 Konctpykius BBogoB BH u HH o6ecnieunBaeT npucoennnenue

CO CTOPOHBI NOTPEOUTEIIS METHBIX WJIM MEHO-ATFOMUHUEBBIX IJIACTUH (IIIHH)
0e3 cpencTB cTabuin3aluu KOHTakTHOTO aaBieHus corstacHo 'OCT 10434-82.

1.4.14 TTpoOuBHOM TIpeAOXpaHUTEIb, IOCTABIISIEMBIH T10 3aKa3y MOTpeOUTEs,
NpeAHa3HauYeH JUIsl 3allUThl CETH HHU3LIETO HANpsDKEHUS OT MOMaJaHus
MOBBIIIEHHOTO MMOTEHIINAIA.

[IpoOrBHOM MPEAOXPAHUTENb B COOTBETCTBUH C pUCYHKOM A.21.1 cocTouT u3
JBYX OCHOBHBIX 4actei: (haphopoBoii roioBku 6 u ¢paphopoBOro oCHOBAHHS 7,
COCMHEHHBIX BMECTE€ IMOCPEACTBOM TWIb3, HUMEHIMX pe3b0y. OcHOBaHUE
MPEOXPAHUTEIISI UMEET JIBa BBICTYMAIOIIMX KOHTAKTa, U30JIMPOBAHHBIX JPYT OT
Apyra.

OmuH W3 KOHTAaKTOB 4Yepe3 YCTAHOBOYHYIO KOHTAKTHYIO CKOOy 4,
NPUBAPEHHYIO K TUJIb3€, COSIMHEH C KPBIIMIKOW 0aka U TakuM 00pa3om, 3a3eMJICH.
Ckob0a u ruiab3a yCTaHOBJIEHHI Ha (GapPoOpOBOM OCHOBAHMHM M 3aKPEILICHBI
[EMEHTUpPYIOIIe 3amMa3koil Ha rTiaudrameBoM Jake. BTopoil  KOHTakT
(uenTpaneHeiii) 8 coemuusitor ¢ obmorkor HH tpancdopmaropa mpoBomom
aUaMeTpoM Okoio 5 wmMm. [ooBka TpenoxpaHuTeNss CHaOXXeHa JByMs
ANEKTpOAaMHU, OOWUH W3 KOTOPBIX MpuUNasH K JHY TWIb3bl TOJIOBKH
npeAoxpaHurtensa. BTopoil 3ieKkTpod MpyM BBUHYMBAHUM TOJIOBKM B OCHOBAaHUE
0o0pa3yeT KOHTAKTHOE COEIMHEHUE C KBAJAPATHOW Taiikoid, HABUHYCHHOW Ha
JATYHHYH0 WNWIbKY 8. Mexay -3JeKTpoJaMy pacroiaraeTcs CIIOAsSHAs
MPOKJIAJIKA C YETHIPhMS OTBEPCTUSIMU 1O OKPY>KHOCTH.

[Tpoksagka CIIyKUT 1Sl TOJTYYEHUSI TOUHOTO UCKPOBOTO MTPOMEXKYTKA
(B oTBepCTHSIX), 00ECIIEUNBAIOLIETO 33JaHHYIO0 PAa3PSIHYI0 XapakTepucTuky. [Ipu
nosiiicHuu Ha oOMoTke HH BhICOKOro moTeHIMana BO3AYIIHBIC MPOMEXKYTKH B
OTBEPCTHUSIX CIIOASHOM TPOKIAIKH TMPOOMBAIOTCS M COOTBETCTBYIONIASl TOYKA
oomotku HH 3azemisercs.

[IpenoxpanuTtens yCTaHABIMBAIOT TaK, YTOOBI €0 OCh CHMMETPHUH COBIAaia
C BepTUKaNbHON ochkio. Ha TpanchopmaTopax HapyXHOM  YCTaHOBKH
MPEJOXPAHUTENIb CBEPXY HAKPBIBAIOT KOJIMAKOM, KOTOPBI MpeaoXpaHsieT €ro oT
TIBUTA U BOJIBI.

[IpenoxpanuTtens SBISETCS 3alUTHBIM MPUOOPOM OJHOPA30BOTO JCHCTBUA.
[Tocne cpabaThiBaHUs OH JOJKEH OBITh 3aMEHEH HOBBIM.

1.4.15 Ilns oOecriedyeHus YIJIOTHEHUM pa3beMHBIX 4acTed TpaHchopmaTopa
IIPMMEHEHA MACJIOCTOMKAasl pe3rHa.

1.4.16 Tpanchopmarop 3amoJiHEH TpaHCPOPMATOPHBIM  MAacjoM,
UMEIOIUM TTpoOuBHOE HarpsbkeHue He meHee 40 kB.

1.5 KoHTpoabHO-U3MEpUTENbHBIE TPUOOPHI
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1.5.2 JInsa usmepeHus: TeMmIepaTrypbl BEpXHHX CJIOEB Macjia B Oake Ha
KpBIIIKE TpaHchopMaTopa NpeayCMOTpeHa TMiIb3a ISl YCTAaHOBKH YKHIKOCTHOTO
TepMoMeTpa. TepMoMeTp mocTaBisgeTcs Mo TPeOOBAHUIO 3aKa3UHKA.

1.5.3 Tpanchopmatopsl  MomHOCTEIO 63—2500 KB-A  cHaGXeHbI
NpeAOXPaHUTENBHBIM KJIAMIAaHOM cOpoca JIaBjieHusl (B COOTBETCTBUU C PUCYHKOM
A.21 npwioxenus A), cpabaTpIBalOIIUM TPHU TOBBIIMICHUH BHYTPEHHETO
naBneHuss cBbime 35 klla w  obOecmeumBaronuii  BHIOpOC Ta30B W3
TpaHCPOPMATOPOB NP ABAPUHHBIX PEeKUMAX.

1.5.4 Tlo TpeGoBaHMIO 3aKa3urka TpaHCHOPMATOPHI, MPETHAZHAUYCHHBIC TSI
paboTel B ycioBuAX KaTeropuil pasmemenus 2, 3, 4 mo I'OCT 15150-69,
KOMILIEKTYIOTCSI MAaHOBAaKyYyMMETPOM JIJIi KOHTPOJII BHYTPEHHEIO JABJICHUS B
0ake M CUTHAJIM3AIMHU O MPEBBIIIEHUHN JTONYCTUMBIX BEJIMYMH JaBICHUS B Oake.
KoHTakTel MaHOBaKyyMMETpa MPOBOJIAMHU COEIUHSIIOTCS C KOPOOKOM 3aKMMOB.

1.5.5 Ilo TpeGoBaHuIO 3aKa3umKa TpaHCHOPMATOphl, MpeIHA3HAYEHHbIE IS
AKCIUTyaTalluu B YCIOBUSIX KaTeropui pazmemenus 2, 3, 4 no 'OCT 15150-69,
KOMIUIEKTYIOTC ~ MAaHOMETPUYECKMM  TEPMOMETPOM  JUIi  W3MEPEHHUs
TEMIIEpaTypbl BEPXHHX CJIOEB Macjia B 0Oake U YIpaBiICHUS BHEIIHUMHU
ANEKTPUYECKUMU  LensMH. KOHTakTbl MaHOMETPUYECKOTO  TEPMOMETpPA
MIPOBOJIAMHU COEMHSIIOTCS ¢ KOPOOKOW 3aKMMOB.

1.5.6 Ilo TpeboBaHMIO 3aKa3yuka TpaHCPOPMATOP KOMIUIEKTYIOTCS
3amuTHEIM pesre DMCR 3.0 mms KOHTpoOns ypoBHS Macia, TeMIEpaTypbl U
JABJICHUS, a TAKXKe JJI1 CUTHAJIM3AIMU O MPEBBIIICHUN TOMYCTUMBIX BEJIMYUH
JABJICHUS, TEMIIEpaTypbl U KPUTUYECKOM CHIKEHHHM YPOBHS Macjlia B Oake
TpaHcpopmaropa.

Penre DMCR 3.0 wmMeerT mnpo3payHbli KOpPIYC, OCHAIIEHO JBYMS
NoIUIaBKaMU [ KOHTPOJISL YPOBHSI Macia, CTPEIIOYHBIM TEPMOMETPOM ISt
U3MEpPEHUs TEeMIepaTypbl BEPXHHX CJIOEB Macja B 0ake MW yIpaBJICHHS
BHEIIHUMU 3JEKTPUUECKUMHU LENSIMH (TEPMOMETP MMEET MEPEKII0YAOIINIACS
KOHTAKT), PEryJIMPYEMBIM IIPECCOCTATOM JJISI KOHTPOJISI BHYTPEHHETO JAaBICHUS
B 0ake W CUTHAJIM3AIMK O TPEBBIINICHUH JOMYCTUMBIX BEIUYMH JABJICHUS B
Oake (mpeccocTaT MMEET MEePEKITIOYAIONINICS KOHTAKT), KIEMMHON KOJIOIKOMN
IU1S1 OIKJTFOUEHUS BHEIIHUX 3ekTpudeckux neneil. Pene DMCR 3.0 kpenutcs
Ha KpblllIKe 0aka TpaHc(opmaTopa B COOTBETCTBUU C pUCYHKOM A.32a.
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1.6 MapkupoBKa U IJI0MOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 Tpanchopmartopsl cHaAOXKAOTCA TaOIMYKOH C TEXHHUYECKUMH
XapaKTEepUCTUKAMU TpaHchopMaTopa.

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

1.6.1.3 Mecro 3a3emienust 0003HaueHo 3HakoM 3a3emienus mo 'OCT 21130-75.

1.6.1.4 Ha xpeimke Ttpancpopmaropa psjaoM C Cepbrol s MoabeMa
Tpa"cgopMmaTopa, MPUBAPEHHON K OaKy, 0003HAYEHO MECTO CTPOTIOBKH.

1.6.2 IInomGupoBanue

1.6.2.1T1InomOupoBanue ©Oaka TpaHchOpMaTOpa OCYIIECTBISICTCS MyTEM
YCTaHOBKHM IIOMOBI Ha 60TaX, KPEIAIIUX KPBIIIKY C paMon Oaka.

1.6.2.2 IlmoMOupyroTcs  3aJIMBOYHBIM  MAaTpyOOK, KpaH  IIIapOBOM,
MacjoykaszaTeidb U mpoOka ciauBa macia. [IpegoxpaHuTeNnbHBIN KiamnaH cOpoca
JIABJICHUSl TJIOMOMPYETCSl 3alllUTHOM ASTHUKETKOW B CiIy4ae KOMIUIEKTAIIMH UM
TpaHchopmMaropa.

1.6.2.3 B tpanchopmaropax momrHocTeio 400, 630, 1000, 1250, 1600, 2500
kB A minoMOupyroTCsi cepbru, PacloIOKEeHHbIE Ha KPBIIIKE, BO W30eKaHUE MO IbeMa
3a HUX TpaHcgopmaTopa.

1.6.2.4 Tlpu HapylmieHMM LEJOCTHOCTH IJIOMO HM3rOTOBUTE]b CHUMAET
YCTAHOBJIEHHbIE TAPAHTHUM.

1.7 YmakoBka

Ha Bpems TpancriopTupoBaHus:

- KOHTaKTHBIE 32kUMbl BBOJIOB HH ynakoBBIBatOTCS B IEPEBSIHHBIN SIIUK;

- MAHOBAaKyyMMETP, MAHOMETPUUECKHUI TEPMOMETP, KOpOOKa 3aKNMOB

(B citydae 3aka3a mOTpEOUTENIEM) YIIAaKOBBIBAIOTCS B JICPEBSIHHBIN SAIIHUK;

- TPAHCTIOPTHBIC POJIMKH KPEMATCS K OTIOPHBIM IIIBEJIJIEPAM, PACIIOIOKEHHBIM
Ha gHe 0aka;

- OKCIUTyaTallMOHHAsl JOKYMEHTAIMS YKIIaIbIBAETCS B TTOJIMITUIICHOBBIM
MEIIOYEK U KPEMUTCS K BBOJAM.
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2 UICIIOJIb30BAHUE U3AEJUN

2.1 IloaroroBka u3aeNni K UCIIOIb30BAHUIO

2.1.1 Mepsi Oe30macHOCTH

2.1.1.1 TpauchopmaTopbl SBISETCS AJIEKTPOMATHUTHBIM YCTPONCTBOM,
MIO3TOMY IpU BBOJAE B OKCIUIyaTalMI0 M B MPOLECCE AKCIUIyaTaluu
TpaHchopmaTopa HEOOXOIUMO COOIOAATh BCE HOPMBI, MpaBUjia M TPEOOBaAHUS
BCEX JEUCTBYIOLIMX JOKYMEHTOB II0 TEXHUKE O€30MaCHOCTH U MOXKAPHOU
0€30MacHOCTH 3JIEKTPOYCTAHOBOK.

2.1.1.2 TpancdhopmaTop M €ro akTUBHYK YacTb HEOOXOAMMO IOJHUMATH
TOJIBKO 32 CHENUAJIbHO IPEAHA3ZHAYCHHBIE JIJI TOM LEIU ACTaNH:

- TpancdopmaTopsl B coope MoiHocThIo 63250 kB*A — 3a cepbry,
PACIIOJI0KEHHBIE Ha KPBIIIKE;

- TpancdopmaTopsl B coope moirHocThio 400—2500 kB*A — 3a cepbry,
pacIojoKeHHbIC Ha 0aKe;

- AKTUBHYIO YacTh C KPBIIIKON TPaHCPOPMATOPOB MOIIHOCTHIO 63—1250 kB-A
— 3a CepbI'd, PaclOJIOXKEHHbIE Ha KPBILIKE;

- aKTUBHYIO 4acTh TpaHcpopMaTopoB MommHocThio 1600, 2500 kB-A 6e3
KPBIIIKY — 3@ CEPbI'U, PACIOJIOKEHHbBIE HA BEPXHUX SPMOBBIX OaiKax.

2.1.1.3 Kareropu4yecku 3anpeuniaercs:

- NMOAHMMATH TpaHchoOpMATOPbI MOIIHOCTHIO 63—250 kB°A 3a ckoObI,
NpuBapeHHble K 0aky, ciIy:xamme I KpeIVIeHWsl M3JeJUd  NpH
TPAHCIIOPTUPOBAHN;

- OKa3bIBATHh MEeXaHM4YeCKHe BO3ACHCTBUS HA MPOBOJIOKY, IPUBAPEHHYIO
K rogpam no nepuMerTpy 06aka Tpancpopmartopa;

- TPOM3BOAUTHL PpadoTbl M IMEpeKJYeHHss Ha TpaHchopmarope,
BKJIOYEHHOM B CETh XOTsI ObI C O/THOM CTOPOHBI;

- MOJIb30BAThCH MNepekjyYarejeM 0e3 O03HAKOMJIEHUSI € HACTOSIIIAM
PYKOBOJCTBOM I10 3KCILIYyaATAINH;

- OCTABJSAITH MNepPeKJIIYare/ib B NPOMEXKYTOYHOM IOJIOKEHUM H 0Oe3
(puxcannu ero pykosiTku;

- JKCIJIyaTHPOBaTh TPaHc(PoOpMATOpP ¢ NMOBPEKIEHHLIMU H30JIATOPAMM
(TpemuHAMM, CKOJIAMH);

- IKCIIYaTHPOBATH TPaHcPopMmaTop 6e3 Macjia UM C IOHUKEHHBIM €ro
YPOBHEM;

- BKJIIIOYATH TpaHcopmaTop 0e3 3a3emiieHuns 0aka.

2.1.1.4 BHUMAHMUME! Temmneparypa macia B TpaHchopMaTtope TpH €ro
TPAHCIIOPTUPOBAHUHU, XPAHEHHUH U KCIUTyaTalluy, KaK MPaBUIIO, HE COOTBETCTBYET
TEMIEpaType Maciia MpU ero 3ajuBKe B TpaHCHOpPMATOpP M3TOTOBHUTEIEM, BCIE-
CTBHUE TOT0 BHYTpEHHEE JIaBJeHHE B TpaHC(hOpMaTope, Kak MpaBUiIO, OTIMYAETCS
oT atMocdepHoro aasieHus. [losTomy ajis coxpaHeHus: HaJEKHOCTU U JOJTOBeY-
HOCTH TpaHcpopMaTopa, a Takxke Oe30MaCHOCTU ero 00CTyKUBaHUS 3alpeliaeTcs
HapylIeHUEe TepMETUYHOCTH TpaHchopmaTropa (0TBOpayuBaHue MPOOOK, OTKPhIBA-
HUEe naTpyOka, KpaHa IIAapoBOro, CHITHE Macioykasarensd, peire DMCR 3.0,
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OPEeJOXPAHUTEIBHOIO KiamaHa cOpoca JaBJI€HUs, HW30JSTOPOB U JIOObIE
HapyILIEHUs €ro YINIOTHEHUH).

2.1.1.5 Ilpu obcnyxuBanuu TpaHchopmaTopa HEOOXOAUMO YUUTHIBATh, UTO
TpaHCc()OPMATOPHOE MACIIO SIBISIETCSA FOPIOYEH JKUIKOCThIO, UMEET BBICOKYIO
TEeMIIEPA-Typy TOPEHUS U TPYAHO NoAaeTcs TymeHuro. [loatomy Bece onepannu, u
O0COOCHHO CBSI3aHHBIE CO CBapKOMU, JIEKTPOMANKOM, a TaKXKeE JIIOObIE OTHEBBIC
paboThl, clieyeT MPOU3BOIUTH B COOTBETCTBUHU C POTHBOIIOKAPHBIMU
IIPaBUJIAMM.

2.1.2 TloxroroBka TpanchopmaTopa K padoTte

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCILUTyaTalMIO 0€3 PEBU3HH.

2.1.2.2 BHUMAHHUE! OTkpbIBaTh KPBIKY 32JIMBOYHOIO0 Y3J1a HA
KPbIIIKe, KPaH IAPOBOii, NPOOKY HA 0ake, NPOOKY B BepXHeil 4acT
pesae DMCR 3.0, cHuMaTh H30J5TOPbI, MacJa0yKa3artesb, pejie DMCR 3.0,
NpeI0XPAHUTEIbHbIN KJIAaNaH cOpoca JaBJIeHHs, COBEPIIATH Apyrue
AEHCTBHA, KOTOPbIEe MOI'YT NPUBECTH K pasrepMeTu3anuu Tpaicpopmaropa,
3anperaercs.

HcnbiTanue 0aka ruipaBIMYeCKUM JaBJICHHEM He IPOU3BOAMTD.

CHATH 321U THBIA KOKYX (TPAHCIIOPTHAS YIIAKOBKA).

3anpemaercss JIKCILUIyaTHPOBATh TpaHcopMaTropbl MOIIHOCTBIO 250-
1600 kB A ¢ 32a1IMTHBIM KOKYXOM (TPaHCIIOPTHAs YIIAKOBKA).

2.1.2.3 OTBOP ITPOBbI 1M HCIIBITAHUE TPAHCOOPMATOPHOI'O
MACIJIA HE ITPOU3BO/JUTD.

2.1.2.4 TIlepen BkiItOYEeHHWEM TpaHchopMaTopa CIEIyeT BBINOJHUTH
cieayromme padoThl:

a) TPOW3BECTH BHEIIHUM OCMOTp TpaHchopmaTopa, yOeauThCs B
LEJIOCTHOCTH BCEX Y3JI0B, OTCYTCTBHMM CKOJIOB M TpPEIIMH Ha H30JATOpax,
IPOBEPUTH COCTOSIHUE MACJIOYIIJIOTHUTENbHBIX COSAMHEHUN U KpeIrieHue POOOK.
[Ipu oOHapyxeHun ocialiaeHHs] KPEerieHus, TeYH Maciia U3-1Moj NPOKIaJ0K WU
IPOOOK MOATAHYTh TPOOKH U TAaKKU COSTMHEHUH.

BHUMAHUE! Y6eauthces, 4To KpaCHBIH CUTHAJIBHBIN IITOK TOIUIABKA Mac-
JIOyKa3aTensl HaXOIUTCA B HWJIMHAPUYECKOW YaCTH MPO3PAavyHOro KOJIIaKa, T.€. He
HIKE YPOBHSI A B COOTBETCTBUH C pUCYHKOM A.20 mpuiokeHus A. OTO SBISIETCSA
NOATBEPKIACHUEM, UYTO YPOBEHb Macia B TpaHchopMaTrope HaXOAUTCS B
JOIYCTUMBIX TIpefiesax. B mpoTUBHOM cilydae BKIIIOUEHHE TpaHcpopMaTopa Mo/
HampspDKEHUE M ero JKCIulyaTanusi HeAomycTuMbl. HeoO0XoamMo BBISICHUTH
OPUYMHY CHUKEHUS! YPOBHS Macjia U YCTPaHUTh €e.

YpoBeHb Maciia ONpenesaeTcsl TOABKO MO IMOJOKEHUI0 CUTHAIBHOTO IITOKA
norutaBka. OTCyTcTBHE Macia B IPO3PAaYHOM KOJIIIAKE MacioyKas3aTelsd He
ABJIIETCSL OPAaKOBOYHBIM MPU3HAKOM.

Eciu mo pesynabTatam BHEIIHETO OCMOTpa BBISBIEHAa HEOOXOIUMOCTD
JIOoMMBKK B TpaHchopmarop Macia, Heooxoammo mo COTJIACOBAHUIO C
N3I'OTOBUTE-JIEM, BBINOJHUTH  OMNEpalMM, MpPeayCMOTpeHHble 1.3.4
HACTOAIIEr0 PYKOBOJCTBA; IMOCJIE€ 3TOTO OIUIOMOMPOBATH KPBIIIKY 3aJUBOYHOTO
y3J1a II0MO0M MOTpeOUTENsA, COCTaBUTh AKT;
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s TpanchopMaTopoB, MocTaBIsieMbIX ¢ 3aUTHBIM pesie DMCR 3.0,
ypOBEHb Maclia B 0ake TpaHchopmaTopa ONnpeestsieTcs Mo MOJI0KEHUIO
Nor1aBKOB. [Ipy MOTHOCTHIO 3aMIOJIHEHHOM Oake 00a MoriaBka HaxoAsITCs Ha
MaKCUMaJbHO BBICOKOM ypOBHE. [Ipy HE3HAUMTENBHOM CHUKEHUU YPOBHS Maciia
CHAyaJIa OIyC-KaeTCsl BEpXHUM MEHBIINN NOIUIaBoK. [Ipu naneHenmem
yMeHbllleHnn mMacna (6onee 170 M) omyckaeTcs HUKHHM OOJIBIIHIA MTOTUIaBOK U
cpabaThIBaeT MEPEKIIOYAIOIIUICS KOHTAKT.

0) YCTaHOBUTHh TIpU HEOOXOAMMOCTH TPAHCIOPTHBIE POJIMKH U3
TPAHCIIOPTHOT'O MOJIOKEHUS B paboyee;

B) 3a3eMJINTH O0ak TpaHchopmaTopa;

I') IPOTEPETh U30JISATOPHI BETOIIBIO, CMOYEHHOW OEH3MHOM, a 3aT€M CYXOU;

€) u3MepuTh conpotusiieHue uzosiuun HH — 6ax, BH; BH — 6ak, HH.

M3mepenust Npou3BONUTE B COOTBETCTBUU C paszaesioM 2.1.3 Hacrosuiero
PYKOBOJICTBA;

€) yOenuThes, 4To MepeKiitouaTeb YCTAaHOBJICH U 3a()UKCUPOBAH B OJTHOM W3
pabouux MOJOKEHUM.

2.1.2.5 [IlpaBuiabHOCT, pabOTHl NEPEKIIOYATENs]  ONPENENsIeTCs 0
pe3ynbTaTaM HW3MEPEHHsS] CONPOTUBIIEHUS OOMOTOK IOCTOSIHHOMY TOKY M IO
pe3yabTaram TpoBepku Koddduimenta TpanchopmalMd Ha BCEX MOJOKEHUAX
MEePEKITI0YaTENS.

2.1.2.6 B caywae 3aka3a nOTpeOUTENEM MaHOBAaKyyMMeETpa W/WIHU
MaHOMETPUYECKOT0 TEPMOMETPA HEOOXOJUMO BBIMOJIHUTH CIEAYIOLUE PaOOTHI:

a) YCTaHOBUTh KOPOOKY 3a)KMMOB B pabouee MOJIOKEHHE B COOTBETCTBUU C
pucyHkom A.28, 3akpenuB e€ Ha KpBIIIKE TpaHcPopMaropa NpPH TMOMOIIU
Kpernexa, BXOJSIIEr0 B COOPKY KOPOOKH 3aKMMOB,;

0) yCTaHOBUTh MaHOBaKyYyMMETP, B COOTBETCTBUHU C PUCYHKOM A.29.

st ATOTO TMpeaBapUTENbHO CHATH IUIOMOY C KpaHa miapoBoro 2 (B
COOTBETCTBUH ¢ pucyHKOM A.30), HaxXoAAIIerocst Ha KpbIike 1, MpoOKy 5 U BUHT
3, 3aTeM pa3BepHYTh PY4YKy KpaHa 4 3aruOom Kk cebe, 3aKpenuTh PydKy KpaHa
BUHTOM 3, YCTAaHOBUTh MAaHOBaKyyMMETp B palouee TOJIO)KEHUE MyTeEM
3aBOpAaYMBaHUs €T0 M0 pe3b0e B CBOOOIHBIN KOHEI] KpaHa 2 10 0TKas3a.

1) UBMEPUTH COMPOTUBJICHUE OOMOTOK MOCTOSIHHOMY TOKY;

3aKkpenuTh MaHOBAaKYyMMETpP Ha KpbIlIKe 0aka 4 mpu MOMOIIM YTOJIKOB 6 U
Kpernexa, IMOCTaBIseMbIX KOMIUIEKTHO € TpaHcpopmaropom. s coenuvHeHus
MaHOBaKyyMMeETpa C BHYTPEHHUM OOBEMOM Oaka OTKpbITh KpaH 2. OgHy u3
CUTHAJBHBIX CTPEJIOK MAaHOBaKyyMMETpa yCTaHOBUTH MPOTHUB OTMETKU IIKAJIBI,
ykaspiBaronmii gasiaenne 0,025 MITa (0,25 x['c/cm®) (HanGomblnee H30BITOYHOE
JaBJICHUE BHYTpU Oaka Mpu HOMHUHAJIILHON Harpy3ke Tpancdopmaropa);

B) YCTaHOBHTH MAaHOMETPUYECKHUU TepmoMeTp | B pabouee MOJOKECHHE B
COOTBETCTBUU C pUCYHKOM A.31, 3aKkpenuB ero Ha KphImiKe O0aka 4 Mpu MOMOIIU
YTOJIKOB 2 M Kpenexka, MOCTaBIIIEMbIX COBMECTHO C TPAaHC(POPMATOPOM.

[IpaByto CTpenKy MaHOMETPUYECKOr0 TEPMOMETpPA YCTAaHOBUTH Ha OTMETKE 95
°C, neByro — Ha otMeTke 90 °C;
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I) MOJCOEAUHUTH CBOOOJHBIE KOHIIBI IPOBOJOB KOPOOKM 3aKHMOB K
KJIEMMHBIM KOJIOJIKAM MaHOBaKyyMMeETpa W/WJIM MaHOMETPHUECKOTO TepMOMETpa
B COOTBETCTBUU C PUCYHKOM A.32;

1) COEAMHUTH KOPOOKY 3KMMOB TpaHChOopMaTopa ¢ CUCTEMOH 3aIuThl pac-
MPEAYCTPOUCTB HUZKOTO HAMPSKCHUS;

€) MPU MOHTAXKE M MPOBEPKE MAHOBAKyyMMeETpa W/WJIM MaHOMETPHYECKOTO
TEpMOMETpPAa  CIIEAYEeT  PYKOBOACTBOBATHCS  TAaKXKE  AKCIUTyaTallMOHHBIMU
JOKYMEHTaMU, MpUIaraéMbIMU K 3TUM MPUOOpaM.

2.1.2.7 TIpousBectu noacoeaunenue Kk BBojgaMm BH u HH cootBeTcTBEeHHO
NUTAHUST W HArpy3kd MEOHBIMU WM MEIHO-AJIFOMUHHUEBBIMU ILJIACTUHAMH
(1mmHAMR).

Ilepen ycranoBkoii Ha BBOJAbI HH Ha KOHTaKTHBIX 3a)XMMaX OCJIa0OUTH
kpenex. KoHTakTHbIE 3aKUMbI HABEPHYTh HAa BBOJbI HE MEHEE:

M27 — 40 mm; M33 — 45 mm; M42—-85 mm; M48 — 70 mm; M55 — 95 mwm.

[Tocne ycTaHOBKM KOHTAKTHBIX 32KUMOB 3aTSHYTh KPETEKHbIC OOTHI.

Bo wu3bexxkanue pasrepMerusanuu TpaHcdopMaTropa MOACOeIUHEHHE
TokoBeayuux yacred k BBogam BH u HH 10/15kHO OBITH BBINOJHEHO TAKUM
00pa3om, 4TO0bI OTCYTCTBOBAJIM OCEBbIe M U3rH0AK0IIHE HATPY3KH HA BBO/JbI.

2.1.2.8 Bxirouats TpaHc(opMaTop B CETh pa3peliaeTcs TOTYKOM Ha MOJTHOE
HOMHUHAJIBHOE HaMpsHKEHUE.

2.1.2.9 Ecnu oTkITItOUEHKE BBEJICHHOTO B 9KCIUTyaTalluio TpaHchopmaTopa He
OBLIIO CBSI3aHO C MPOBEJICHUEM Ha HEM PabOT WK IEHCTBUEM 3aIlIUT, TO
TpaHchOopMaTOp MOXKET OBITH BBE/ICH B pa0OTy 0€3 MPOBEACHUS UCTIBITAHUN 1
U3MEpPEHUH ITapaMeTPOB.

2.1.2.10 Bo Bcem He OTOBOPEHHOM IIPH TIOJTOTOBKE TpaHchopMaTopa K padboTe

U €ro JKCIUTyaTallud pPYKOBOJCTBOBATHCS CIEIYIOUIMMH JIEHCTBYIOIMIMMHU
JOKYMEHTaMHU:

- [IpaBunaMu yCTpOMCTBA 3JIEKTPOYCTAHOBOK;

- Texunueckumu Kojiekcamu ycranoBusiueiics npaktuku (TKID);

- O0BEMOM U HOPMaMHU HUCTIBITAHUHN AIIEKTPOOOOPYI0BaAHNUA,

a TakXKe JPYrUMH JEHUCTBYIOIUMU TEXHUYECKUMU HOPMATUBHBIMU MPABOBBIMU
aKTaMH.

2.1.3 Onpenenenne XxapakTEPUCTUK U30JISIUN

2.1.3.1 3a TemmepaTypy H30JSIHUH TpaHchopMaTropa, HE MOJBEPraBIIETOCS
HarpeBy, IPUHUMAETCS TEMIIEpATypa BEPXHUX CIIOEB Macia.

2.1.3.2 Ecau Temmnepatrypa Ttpancdopmaropa Huxe 10 °C, 10 nas
U3MEpPEeHHUs XAPaKTePUCTHUK M30JaUuM TpaHcGopMaTop J0/KeH ObITh
Harper.

2.1.3.3 HarpeB npou3BOJUTh OJHUM U3 CIEAYIOIIMX METOAOB:

- pa3MeEIlEHUEM B OTAIJIMBAEMOM MOMEIIECHUY;

- HarpeBOM DJJICKTPOIEYaMU 3aKPBITOTO THIA, YCTaHABIMBAEMBIMH IOJ JHO
TpaHcpopmaropa;

- UHAYKIIMOHHBIM MTPOTPEBOM 32 CUET BUXPEBBIX MOTEPH B CTAIU Oaka;

- MPOTPEBOM OOMOTOK TOKaMHU CO 3HAYEHUSIMU, HE TTPEBBIILIAIOIIUMHU
HOMHMHAJIbHBIX 3HAYEHUH, YKa3aHHbBIX B MaclopTe TpaHncpopMaropa.

Hcnonvzosanue uzoenui



2.1.3.4 Ilpu narpese TpaHchopMaTopa TeMIepaTypa U30JALUUN TPUHUMAETCS
paBHOU cpenHeil Temmneparype oomotkun BH, ompezaensiemoil mo CONpOTHBICHHUIO
OOMOTKH  TIOCTOSIHHOMY TOKy. M3MepeHue yKa3aHHOIO  CONpPOTUBIICHUS
MIPOU3BOANTHL HE paHee, yeM 4yepe3 60 MUH MOCie OTKIIOYEHHUS] HarpeBa TOKOM B
o0OMoTKe 1y yepe3 30 MUH Nocie OTKJIFOYEHHS] BHEITHETO HarpeBa.

2.1.3.5 ConpoTtuBneHue u30MsUUA H3MEpATH Merommerpom 2500 B c
BEpXHUM mnpenesioM ndMepeHus He Hke 10000 MOwm. Tlepen Hauanom KaxkIoro
U3MEpEHUs UCHbITyeMas oOMOTKa JOJKHA OBbITh 3a3eMJIcHa HE MEHee, YyeM Ha 2
MUH.

2.1.3.6 CocrosiHue HM30JSIIMHU, TP KOTOPOM TpaHChopmaTop pasperiaeTcs
BKJIFOYATh B  JKCIUIyaTallMIO, JOJDKHO COOTBETCTBOBATH  JACHCTBYIOIIEMY
JTOKYMEHTY “O0beM U HOPMBI UCTIBITAHUN AJIEKTPOOOOPY10BAHUS .

2.1.4 Dkcnnyaranus TpancpopmarTopa

2.14.1 MaxkcuMaIbHO JOIYCTHUMBIE CHCTEMAaTUYECKUE HATPy3KH W
JOIYCTUMBIE aBapHUilHble MEperpy3ku TpaHcPopMaropa B COOTBETCTBUU C
tabanmamu A.5, A.6.

B Tabmmuax npuBeneHsl 3HaueHusa K, u h 1 cyTodyHOro npsMoyroiabHOro
JIByXCTyneH4YaToro rpaduka Harpy3kd TpaHchopMmaropa TMpU Ppa3IuUYHBIX
3HayeHuax K; u 0 ox.

Jns mpomexxyrounblx 3HaueHut K; u 0 oxn. 3nauenwe K, cremyer
ONPENEIATH JIMHEUHOW UHTEPIIOJISALIUEH.

0 oxJ1. — TeMiiepatypa okpyxatouieit cpeasl, °C;

K, — HauanbHas Harpyska, IpeAllecTBYIONIass Harpy3ke win neperpyske Ko,
WM Harpy3ka nocie cHuxeHus K,, B J0JMIX HOMHUHAJIBHOM MOIIHOCTH WU
HOMHUHAJIBHOTO TOKa!

Ki= ---oee- = e ; (1)
SHOM. IHOM.
K, — Harpy3ka wim neperpyska, clieayromas 3a HauaJlbHOM Harpyskou K, B
JOJISIX HOMUHAJIBHOW MOIIIHOCTH MJIM HOMHHAJIBHOT'O TOKA,

| (O — = emeee- ; 2)

h — npomomxutenbHOCT, Harpy3ku K, Ha JIBYXCTYNEHYAaTOM CYTOYHOM
rpaduke Harpy3KH, 4.

B Tabnuie A.5 o6o3naueHue (+) yka3bIBaeT Ha TO, YTO JJISl JAHHOTO PEKUMa
Harpy3ku pacdyetHoe 3HadeHue K,>2,0, HO momyckaercs ero jgo0oe 3HaueHHuE B
untepBaie 1,5< K,<2,0.

2.1.4.2 Nomyctumeblii pabouuii Tok BBoJoB HH ¢ MemHBIMU TOKOBEIYIIUMHU
IIIILKAMU:

—M12 — 450 A.

—M16 — 600 A.

—M20 — 850 A.

—M27 — 1360 A.
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—M33 — 2030 A.

—M42 — 2550 A.

—M48 — 3150 A.

—MS55 — 5000 A.

2.1.4.3 TpauchopmaTop TOMyCKaeT MPOIODKUTEIBLHYIO HArpy3Ky HEUTpaH
oomotok HH 100 % HomunansHOTrO TOKa 00MOTKM HH.

2.1.4.4 TpanchopmaTop AOIMyCKaeT MPOAOKUTEIbHYI0 pabdoty (Tpu
MOIIIHOCTH HE 00Jieeé HOMUHAJIBHOW) MPHU MPEBBIIICHUHU HAMPSHKEHUS Ha JTIO00M
orBeTBiIeHMU 00MOTKH BH Ha 10 % Oosiee HOMUHAIBHOTO HAIPSKEHUSI JAHHOTO
oTBeTBJIcHHA. [Ipu STOM HampspkeHue Ha Jr06oi oomMoTke BH He momxHO
npeBbIlIaTh Haubobiee padbouee Hanpspkenue mo 'OCT 721-77.

2.1.4.5 Tpancdopmatop A0MyCKaeT MPOJOIKUTEIBHYIO HATPY3KY OJTHON WM
JIBYyX OOMOTOK TOKOM, MPEBBIIAIOMNUM Ha 5 % HOMUHAIBHBIA TOK OTBETBJICHHUS,
Ha KOTOpPO€ BKIIFOUEHA COOTBETCTBYIOIIAas OOMOTKA, €CIIM HANpsyKEHHEe HU Ha
ONHOM M3  OOMOTOK HE  NPEBBINIAET  HOMHHAJIBHOIO  HANpPsHKEHUS
COOTBETCTBYIOIIETO OTBETBICHHs. IIpu 3TOM TOK Harpy3Ku HE JOJDKEH
npeBbimiath 1,05 HOMHMHAIBHOTO TOKa OOMOTKH, a MOIIHOCTh Harpy3ku
TpaHchopmaTopa He T0KHA ObITh 00J€€ HOMUHAIBHOM.

2.1.4.6 TpancpopmMaTop IOMYCKAET B SKCILUIyaTalluU yIAPHbIE TOJTYKH TOKOM.
IIpy 3TOM OTHOLIEHHWE JEHUCTBYIOUIETO 3HAYEHHS TOKAa K HOMHHAIBHOMY
(KpaTHOCTb) HE JOJIKHA MPEBHIIATH:

4,0 — ipu yKMcie yIapHbIX TOJTYKOB TOKA B CYTKHU J10 3 BKIIFOUHUTEIIBHO;

2,0 — mpu uKcIiie yaapHbIX TOT4YKOB cBbiiie 3 10 10;

1,3 — npu uncne yaapasix To14koB cBbie 10 1o 100.

[Tpo10HKUTENBHOCTH TOTYKOB — 110 15 C.

2.1.4.7 Ilpu skcrutyatanuu Tpanchopmaropa HEOOX0IMMO YUYUTHIBATH TAKKE
MECTHbIE UHCTPYKLIMH, YYUTHIBAIOIIHNE CIEIU(PUKY KOHKPETHOTO OOBEKTA,
KJIMMAaTUYECKOW 30HbI, XapaKkTep Harpy3ku norpeoureneil u Apyrue paxTopsl.

2.1.4.8 OTBOP INPOb N UCHIBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIIVIYATAIIUA HE ITPOU3BO/AUTD!

2.1.4.9 Tlopsinok pabOThI C MEPEKITIOYATEIIEM.

[lepekntoueHre CTyneHel HamnpsKeHHUs MPOBOAMTH IPU TeMIEpaType He
Huke munyc 40 °C.

[lepen nepexinoueHneM HAPSHKEHUST OTKIIOUUTh TpaHCHOPMATOP OT CETH CO
CTOPOHBI KaK BBICIIETO, TAK U HU3IIETO HAMPSKECHHUS.

[epexmouenue Bo30yKI€HHOTO TpaHC(hopMaTopa He JoImycKaeTcs!

[Tpon3BOANTH NEPEKIIIOUEHHE B CIEYIOIIEM MOPSIKE:

a) OTBEpHYTh KOHTPrailKy BHWHTa (PUKCAIUU TOJOKEHUN, PACIIOTIOKEHHOTO
Ha PYKOSTKE NEPEKI0YaTelis, Ha S...8 MM;

0) BBIBEPHYTh BHUHT (PUKCAllMM 10 BBIXOJA €r0 W3 OTBEPCTHS YyKa3aTelss
ITOJI0KCHMH;

B) MOBEPHYTh PYKOSTKY MPHUBOJAA /0 COBMAJICHUS CTPEJIKH Ha PYKOSTKE C
TpeOyeMbIM MOJIOKEHHEM Ha yKa3aTeJsle MOJ0KEeHHH;

I) 3aBEpHYTh BUHT (UKcaluu [0 yropa, yOeAUThCS, YTO OH BOIIEN B
OTBEPCTHUE yKa3aTes MOJIO0KEHUI;

1) 3aBEPHYTh KOHTPraiiky J0 ynopa B pyKOSTKY.

Hcnonvzosanue uzoenui



2.1.4.10 /Ins OYMCTKM KOHTAKTHOW CHCTEMBI MEPEKII0YATeNIs OT OKHCH U
1iaMa He0OXOAUMO BBITIOJIHUTH MPOKPYUHBAHHUE MEPEKIIOUaTeNst 0 3—5 HUKIOB
B OJIHY U JAPYTYIO CTOPOHBI MPU KAXKJIOM MEPEKIIOUEHUN OTBETBICHUI OOMOTOK H
MIPU IPOBEJICHNUU TEKYIIIUX PEMOHTOB.

2.1.4.11 Tlocne wuctedyeHUsi CpoOKa CIyxkObl, yKa3aHHOTO B TACIOPTE,
TpaHcPopMaTOp MOABEPTHYTH MPOBEPKE M UCTILITAHUSIM COTJIACHO JICHCTBYIOIIEMY
JTOKYMEHTY “O0beM U HOPMBI UCTIBITAHUN AJIEKTPOOOOPYI0BAHUS .

ITo pe3yabTaram NpoBEePOK U UCHLITAHUH MPUHATH PellIeHHE O

NMPUIOHOCTH TPaHC(PopMATOPA K JaJbHeNIIeH IKCIIyaTalMH.
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3 TEXHUYECKOE OBCJIIY KUBAHUE

3.1 Ha mnpoTsikeHMM Bcero cpoka CiiyxObl TpaHchopmaTopa MpOBEACHUS
NpoPUIAKTUYECKUX PEMOHTOB, CBA3aHHBIX C BCKPBITHEM TpaHchopmaropa,
3aMEHOM U CYIIKOU TpaHC(hHOPMATOPHOTO Macia, He TpeOyeTcs.

OT160p npo0 U MPOPUIAKTUYECKUE HUCIBITAHUS Macjia HE MPOU3BOJUTH. B
OCTaJbHOM O00BEM H TEPUOJAMYHOCTh HCHBITAaHUM TpaHchopmaropa B
AKCIUTyaTallid JOJDKHBI COOTBETCTBOBATh TPEOOBAHMAM JEHCTBYIOIIMX MPAaBUJ
TEXHUUYECKOH dKCIUTyaTallui TpaHc(hopMaTopos.

3.2 JIns cBOeBpeMEHHOr0o OOHApYXEHHsI HEUCIIpaBHOCTEH TpaHChOpMaTop
cleyeT MOJBEpraTb IMEPUOANYECKOMY BHEIIHEMY OCMOTpPY (0€3 OTKIHOYEHHS
TpaHcopmaropa ot ceru). Ilpu ocmoTpax yOeauTbcs B OTCYTCTBUU
MEXaHUYECKUX TOBpEXKICHUN Oaka, H30JSATOPOB, Te4Yell Mmaciia, HPOBEPUTH
COCTOSIHUE JJAKOKPACOYHBIX MOKPBITUH.

3.3 IIpu BO3HMKIIEH B IpolEcce TEKYyIIEeW SKCIUTyaTallud HEOOXOIUMOCTU
JOJIMBKU 110 KaKUM-JIHO0O0 MpUYMHAM B TpaHC(HOpMATOP Maciia pyKOBOJICTBOBATHCS
CJIEIYIOLIUM:

a) paboThl MO JOJNMBKE IPOU3BOJIUTH IIOCIIE BBISBIECHUS W YCTPaHEHUS
MPUYHMH CHUKEHUS YPOBHS Maciia B TpaHC(OpMaTope;

0) JOJIMBKY MOYKHO BBINOJHATH IPU YCIOBHM, YTO B TpaHc(opmarope
MOIIHOCThEO 63-630 kB-A ypoBeHp Macnma Haxomurcs He Hmwke 70 MM, B
TpaHcopmaTopax momHocThto  1000-1600 xB-A He Hmke 80 MM, B
TpanchopmaTopax MouHOCThIO 2500 kB-A He Hmxe 140 MM OT BepxHE MI0CKOCTH
(1aHIa 30 TMBOYHOTO MaTpyOKa.

Ecnu ypoBeHb Macia HaXOJIUTCS HU)KE YKa3aHHBIX pa3MepOB, HE HCKIIIOUEHO,
YTO IPOU3O0ILIO YBIAKHEHNE U30JISLIMYA aKTUBHOM 4acTU U TpeOyeTcsl MpoBeIeHUE
perjJaMeHTHBIX paboT B YCIOBUAX CHELMATU3UPOBAHHOTO NPEAIPUATHS;

B) BJIEKTpUYECKasl MPOYHOCTH JOJMBAEMOIO Macia JOJDKHA ObITh HE HIKE
30 kB, temnieparypa — He Hmxke 10 °C. OcranbHble TEXHUYECKUE XapaKTEPUCTUKHU
JOJDKHBI COOTBETCTBOBAaTh HOPMAaTHBHBIM JOKYMEHTaM Ha TpaHC(OpMaTOpHOE
Macno. Jlns [ONMBKM B TpejeNiax BbIIICYKA3aHHBIX YPOBHEW JOMYyCKaeTcs
NpUMEHEHUE HEIETa3uPOBAHHOTO TPAHC(HOPMATOPHOIO MACIIA;

r) Temreparypa TpaHchopmaTopa B IpoOLECCe JIOJMBKUA JOJKHA ObITh HE
Huxke 10 °C.

IIpumeyanue — JloiMBKY MacjioMm TpaHcpopMaTopa, y KOTOPOro He
HCTEK TapPaHTHHHBIA CPOK JKCIUJIyaTalMW, NPOU3BOIAUTH TOJbBKO IO
COIJIACOBAHMIO C M3rOTOBHUTEJIEM.

3.4 TlocnenoBaTelabHOCTh  BBINOJHEHHUS ONEpalii 1O  JOJIMBKE B
TpaHchopMaTop mMacia:

- OTKPBITh KPBILIKY 3aJJUBOYHOTO y37a M MPOU3BECTH 3aMep YPOBHs Macia.
BrinonHenne nocnenyromux onepamnuii pou3BOUTh MPU BHIMOJIHEHUN YCIOBHS,
M3J10KEHHOro B 11.3.3 0;

- IPOM3BECTH JOJIMBKY Macia J0 IMOJHOrO 3al0JIHEHHS 3aJIMBOYHOTO Y3I1a;

- 3aKPBITh KPBILIKY 3aJIMBOYHOTO Y3I1a;
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- OTBEPHYTH HA 2...3 BUTKA CIMBHYIO MPOOKY, PACIOJIOKEHHYIO B HUKHEH
yacTu Oaka TpancdopmaTopa, u ciauth 11...12 1 Macna y TpanchopMaTopoB
MorHocThi0 1600 kB-A, 7...8 1y TpancopmaropoB MontHocThi0 1000, 1250
kB-A, 4...5 ny tpancopmaropoB MorHocThI0 630 kKB-A, 2...3 1 Macnay
TpanchopmaTopoB MomrHOCTBIO 250, 400 kB-A, 1...2 1 macna y TpancopMaTopoB
MOITHOCTBIO 63—160 kB-A 11 cHU>KEHUsT JaBlIeHHs] BHYTpHU Oaka
TpaHcopmaTopa Bo Bpems padoT;

- 3aBEpHYTH CIUBHYIO IIPOOKY.

3.5 Jlo BximroueHuss TpaHcpopmaTtopa TOJ ~ HANPSDKEHHE  U3MEPUThH
CONPOTHUBJIEHUE €r0 M30JsUUU. Pe3ynpTaThl U3MEPEHUN TOJIKHBI COOTBETCTBOBATH
TpeOOBaHUIM JOKYMeHTa “O0BbeM U HOPMBI UCIIBITAHUN 3JIEKTPOOOOPYIOBAHUS .

3.6 B cnyuae HeoOxomumocTd (IIPU  CIyYaHBIX ~ MEXaHUYECKUX
MOBPEXKICHUAX, HEUCIIPABHOCTSX, BBI3BAHHBIX APYTMMHU MPUYUHAMH) MPOU3BECTU
OCMOTp TpaHcopmaTopa C TMOIBEMOM AaKTUBHOM dacTh. PaboThl JOMHKHBI
IPOU3BOJIUTHCS B CHEIUAIBLHO OOOPY/IOBAHHOM MECTE IMEPCOHAIOM, MMEIOIIUM
COOTBETCTBYIOIIYIO KBaMUKaluioo. TemmepaTrypa akTUBHOM 4YacTH IPU ITOM
JOJKHA MPEBBIIIATH TEMIEPATYPY TOUYKU POCHI OKPY’KAIOIIETr0 BO3yXa HE MEHEE,
yeM Ha 5 °C u BO Bcex ciydasix JIobkHa ObITh He Hike 10 °C.

3.7 llomelieHue, A€ MNPOU3BOAUTCS BCKPBITHE TpaHc(opmaTopa, AOHKHO
OBITHh CYXMM M YHUCTBIM, 3alIUIIEHHBIM OT MOMNAaJaHUs aTMOC(EPHBIX OCAIKOB U
MIBUTH.

3.8 IlocnegoBaTensHOCTh pa30opku TpaHnchopmatopa.

3.8.1 CauTh Maciio B YKCTBIM pe3epByap yepe3 MTyIep BHU3Y Oaka TpaHcdo-
pMaTopa, OTKpBIB CHauaja MpoOKy A3TOro IITyIepa, a 3aTeM, Korja CTpys macia
YMEHBIIUTCS, KPBIIIKY 3JIMBOYHOTO y3Jia Ha Kpblike Tpancpopmaropa. lltyrmep
BHU3Y 0aka OTKPBIBaTh OCTOPO’KHO, TMOMHS, YTO Macio B TpaHcopMmarTope, Kak
pa-BUJI0, HAXOJUTCS MPU HEKOTOPOM JABJICHUH WA Pa3PEKECHUU.

3.8.2 B Tpanchopmaropax wmomHOCTRIO 63—1250 kB-A BBINOJHUTH
CJIEIYIOILME OTIEPALNH:

- OTBEPHYTH OOJTHI, KPEMSUIUE KPBILIKY K 0aKy;

- TIOJIHATh aKTUBHYIO YaCTh C KPBIIIKOW 32 CEPhI'U, PACIIOJIOKEHHBIC HAa KPBIIIIKE
TpaHcopMaropa B COOTBETCTBUHU C pUCYHKOM A.33 u Tabnuuei A.7 NpUIOKEHUS
A.

3.8.3 B Ttpanchopmaropax wmomHOCcTEI0O 1600—2500 kB-A BBINIOTHUTH
CJIEIYIOILUE OTIEPALINH:

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

- CHSITh PYKOSITKY MEPEKII0YATENS U YKa3aTeb MOJI0KECHHUI;

- OTBEPHYTH OOJTHI, KPEMSAIINE KPBIIIKY K 0aKy, ¥ CHATh KPBIIIKY TpaHchOp-
Maropa;

- OTBEPHYTh TallKM U BBIBECTU W3 3AICTUICHHS] CKOOBI, KPETSIINE aKTUBHYIO
4yacTh B Oake;

- MOJIHITh AKTUBHYIO YacTh 3a CEpPbI'U, PACcIOJIOKEHHbIE HA SIPMOBBIX Oajkax,
B COOTBETCTBUU C PUCYHKOM A.34 u Tabnuieit A.7 npuiioxeHus A.

3.9 Coopky TpaHchopmaTopa NpOU3BOJIUTH B 0OPaTHOM MOPSJIKE.
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3.10 3anonHenue TpaHchopmMaTopa MaciaoM.

3.10.1 3anonuuTk TpaHchHOPMATOP MACIOM C INEKTPUUECKON MPOYHOCTHIO HE
meHee 30 kB 10 monHOro 3amoyiHeHHs 3aIMBOYHOTO Y3Ja. 3alOJHEHUE MacioM
BBIIIOJIHATH IO BO3MOKHOCTH B OJMH NIpHeM. TeMmiiepaTypa 3aJMBaeMoro macia
nomkHa ObITh He HIbKe 10 °C, a Temneparypa akTUBHON 4acTH TpaHchopmaropa —
BBIIIIE TEMIIEPATYpPbI Maca.

3.10.2 OcraButh TpanchopmaTop Il BBIXOJA U3 aKTUBHOW YaCTH OCTATKOB
BO3/lyXa HAa CPOK HE MEHEE JIBYX CYTOK.

3.10.3 Ilocnme orcrost TpanchopmaTopa mpu HEOOXOAUMOCTH NOJIUTH MACIIO
JI0 TIOJHOTO 3alOJIHEHUS 3aJMBOYHOIO Yy3ja. 3aKpbITh KPBIIMIKOW, MPOBEPUB
peIBapUTEIHHO 1IEIOCTHOCTh U COCTOSIHUE YIUIOTHUTEIBbHOMN MPOKIIAIKH.

Temneparypa maciia B TpaHcdopMaTope BO BpeMsl 3aKpPbIBaHMS
narpyoka ao/kHa ObITh B npeaesax (40+20) °C.

3.11 OObeM wucCHBITAaHUM W HOPMBI KOHTPOJHUPYEMBIX IapaMeTpPOB
TpaHchopmaropa mnepes] BKIOUYEHHEM B paboOTy IMOCIE €ro BCKPBITHS JIOJKHBI
COOTBETCTBOBATh TPEOOBAHUSIM JCHCTBYIOIIETO JOKYMeHTa “O0BeM M HOPMBI
HCTIBITAHUM 3JIEKTPOOOOPYIOBAHUS .
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4 XPAHEHUE U TPAHCIIOPTUPOBAHHUE

4.1 TpaunchopmaTop OTHPABISIETCS U3TOTOBUTENIEM TIOJTHOCTHIO COOPAHHBIM U
3aMOJIHEHHBIM TPaHC(POPMATOPHBIM MACIIOM.

4.2 TpaHcmOpTUpOBaHUE TpaHCHOpMATOpPa MOKET OCYIIECTBISATHCS JHOOBIM
BHJIOM TPAHCIIOPTa, KPOME MOPCKOTO.

Kpernienne  Tpancopmatopa  Ha  TPAaHCHOPTHBIX  CPEICTBAX  H
TPAaHCHIOPTUPOBAHUE  OCYIIECTBJISIOTCS B COOTBETCTBUM C  IpaBUJIAMH,
JEUCTBYIONIMMHU Ha TPAHCIOPTE COOTBETCTBYIOIIETO BUAA C YYETOM OOecreyeHus
COXPaHHOCTH TpaHchopMaTopa U €ro y3ioB.

4.3 Ilorpy3o4HO-pa3rpy304yHble  OIEpalud  HEOOXOJWMO  BBITIOJHATH
COOTBETCTBYIOIIUM OOOPYAOBAHUEM C COONIOACHUEM JIEHCTBYIOIIMUX IPaBUI
TEXHUKU 0€30MacCHOCTH U Mep, 00€CIeUnBAIOIINX COXPAHHOCTH TpaHchopmaTopa u
€ro y3J0B.

4.4 TlogbeM TpaHchOPMATOPOB CIEAYET MPOU3ZBOAUTH TOJBKO 3a CEPbIU,
PacCIOJIOKEHHBIE Ha KPBIIIKE Il TpaHchopMaTopoB MoiHocThio 63, 100, 160,
250, a mua tpancopmaTtopoB MmoirHocThiO 400, 630, 1000, 1250, 1600, 2500
kB-A 3a cepbru pacnoiioxkeHHble Ha 6ake. CTpombl PU 3TOM JAOHKHBI ObITh TAKOH
JUIMHBI, YTOOBI yrod OTKJIOHEHHUS CTPOIl OT BEPTUKAIA HE MpeBblman 45° s
TpancpopmatopoB moiHocThio 100, 250, 400, 630, 1000, 1250 xB-A u 30° gus
TpaHchopMaTopoB MolTHOCTHIO 63, 160, 1600, 2500 kB-A.

4.5 Tlomanmats TpanchopMmatopsl MomHocThio 400, 630, 1000, 1250, 1600,
2500 xkB-A 3a ceperu, npuapennbsie K kpbilike, KATETOPMYECKHM 3AIIPE-
TAETCA!

4.6 BHUMAHUE! Heo6xonuMo obeperaTb OT MEXaHMUECKUX BO3JEHCTBUI
ropocTeHky 6aka, Tak Kak OHa U3TOTOBJICHA U3 TOHKOJIMCTOBOM CTAJIH.

SAIIPEIIAIOTCA  mMexaHuueckue  BO3JECWCTBUS  HAa  NPOBOJIOKY,
MpUBapEHHYI0 K rodpam mno nepumerpy Oaka TpaHchopmaropa, BO u30exkaHUE
MOBPEKIEHUS TOPPOCTEHKH B MECTaX CBapKHU.

IIpy MexaHU4YeCKOM MOBPEXIEHUH TO(PPOCTEHKH M3rOTOBUTEJb HMeeT
NMPaBoO CHATh YCTAHOBJIEHHbIE FTAPAHTHUM.

47 Tlpu npmutensHOM (OoJiee JBYX JIET) XpaHEHUHM TpaHcopmaropa
HE00XO0IUMO NEPUOUYECKU MTPOU3BOAUTH €T0 HAPYKHBIA OCMOTP.

4.8 OT00p Npo0 1 UCNbITAHUSA MacCJa B Mpolecce XpaHeHusi TpaHcopma-
TOPA He MPOU3BOUTh.

4.9 VYcnoBus xpanenusi tpanchopmaropa — 8 mo ['OCT 15150-69 (ma
OTKPBITBHIX MUIOMIAJKAaX Opu Temrneparype oT munyc 60 mo mmtoc 50 °C) Ha cpok
COXPaHSIEMOCTH JI0 OJIHOTO rojia; mpu ycinoBuu xpaHenus 5 no 'OCT 15150-69
(Mo HaBeCOM WJIM B MOMEIICHUSIX TTpu Temneparype oT MuHyc 60 o mioc 50 °C)
— CpOK COXpaHS€MOCTH 10 JBYX JIET MpH €XKEroJHOM BHEIIHEM OCMOTpE
TpaHcopmaropa noTpeduTenem.
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BHUMAHHE!

SAINPEIHAETCA IIOJHUMATD
TPAHC®OPMATOPBI MOIIIHOCTbBIO 63,100, 160, 250
kB-A
3A CKOBBI, IIPUBAPEHHBIE K BAKY.

SAINIPEHTAETCSA ITIOAHUMATD
TPAHCOOPMATOPBI MOIIIHOCTbBIO
400, 630, 1000, 1250, 1600, 2500 xB-A
3A CEPBI'H, IPUBAPEHHbBIE K KPBIIIKE.

SAIIPEHTAETCA HAPYIHATH 'EPMETU3ALIUIO
TPAHCO®OPMATOPA.

5 VTUJIU3ALIMSA

5.1 YkazaHus no yTuiau3aluy NpUBEICHbBI B Macnopte TpaHnchopmartopa.
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MNPUJIOKEHHUE A

(cipaBOYHOE)

1 — mpoOka ciauBHas; 2 — POJIMK TPAHCIIOPTHBIN (YCTaHABIMBAIOTCS

10 3aKa3y norpeourens); 3 — 3akuM 3a3eMieHus; 4 — 0ak; 5 — Ta0aMuKa;
6 — cko0a JIJ1s1 KpeIUICHHS TIPY TPAHCTIOPTUPOBAHKH; 7 — cepbra Jis
noabéMa Tpanchopmaropa; 8 — maciaoykaszatenb; 9 — BBog BH;

10 — BBox HH;11 — mpegoxpaHuTenbHbIi KilanaH cOpoca JaBICHUS;

12 — matpyOok 1151 3aIMBKH Macia; 13 — mepekiouatenb; 14 — ruib3a ais
TepMOMeETpa.

Pucynok A.1 — OO0mmwmit Bu TpancopmMaTopoB MOITHOCTHIO 63 kB-A
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1 — mpoOka cnuBHAas; 2 — POJIMK TPAHCIIOPTHBIN (YCTaHABIMBAIOTCS IO 3aKa3y
noTpeduTens); 3— 3aKuM 3a3eMiieHus; 4 — 0ak; 5 — Tabimuka; 6 — ckoba IS
KpEIUIeHUs IPU TPAHCTIOPTUPOBAHUHU; 7 — MacJIOyKa3aTeib; 8 — MaTpyOoK JIs
3aJIMBKU Macna; 9 — cepbra A noabéma tpanchopmaropa; 10 — BBog BH;

11 —BBoa HH; 12 — npoOuBHOM nipenoxpanuTesb (yCTaHABIMBAIOTCS 110
3aKaszy norpedurens); 13 — nepexntoyarenb; 14 — runb3a i TePMOMETPa;
15— npegoxpaHUTeNbHbBIN KIIalaH cOpoca AaBICHHUS.

Pucynok A.2 — O6mmit Bun TpanchopmaropoB MomrHOCThIO 100—160 kB-A
6e3 mpudbopoB
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1 — mpoOka cnuBHAS; 2 — POJIMK TPAHCIIOPTHHIN (YCTaHABIMBAIOTCS IO 3aKa3y
nmoTpeouTes); 3— 3aKUM 3a3eMiieHus; 4 — 0ak; 5 — TabMuKa;

6 — cko0a 15 KperuieHusl U TPAHCIIOPTUPOBAHUY; 7 — MacJIOyKa3aTeb;

8 — matpyOOK J71s 3aJIMBa Macia; 9 — MaHOBaKyyMMeETp (yCTaHaBIUBAIOTCS 110
3aka3y norpedurtens);10 — sBoxg BH;11 — BBog HH; 12 — npoOuBHOIi mipe-
JIOXpaHUTeNb (yCTaHABIMBAIOTCS MO 3aKazy noTpedurens); 13 — kopoOka
32KUMOB (YCTaHABJIMBAETCS MPU 3aKa3€ MAaHOBAKYyMMETpPa U/WJIM MaHOME-
TPUYECKOTO TepMOMETpa); 14 — nepekitouatensb; 15 — runb3a st TepMOMETPA;
16 — cepbra ansa nogbema Tpanchopmatopa. 17 — npenoxpaHuTenbHbIN KianaH
cOpoca JaBIICHHS

Pucynok A.3 — O6mmii Bun TpanchopmaropoB MoutHOCTRIO 100—160 kB-A
¢ mpubopamu
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1 — mpoOka cnuBHAs; 2 — POJIUK TPAHCIIOPTHBIN; 3 — 3KUM 3a3€MJICHUS,

4 — 6axk; 5 — Tabnuuka; 6 — ckoOa ISl KpEIrIeHUs IPU TPAaHCTIOPTUPOBAHUY;

7 — cepbra s moabEMa Tpancopmaropa; 8 — matpyOoK SIS 3aTMBKH Maclia;
9 — macnoykazatenb; 10 — BBog BH;11 — BBog HH; 12 — npo6uBHOM
npeoXpaHuTeib; 13 — npenoxpaHuTeIbHbIN KilamaH cOpoca JaBJICHHUS;

14 — runp3a g1 TepMoMeTpa; 15 —epeknoyarensb.

Pucynok A.4 — O0uwmii Bug TpancopmaropoB MOITHOCTRIO 250 kB- A
0e3 npudopos
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1 — mpoOka cnuBHAS; 2 — POJIMK TPAHCIIOPTHBIN; 3 —3aKUM 3a3€MJICHHUS,

4 — 6ax; 5 — Tabnuuka; 6 — ckoOa ISl KpeIrIeHUs IPU TPAaHCTIOPTUPOBAHUY;

7 — matpyOoOK AJIsl 3aJIMBKU Macia; § — KOpoOKa 3aKHUMOB; 9 —MaHOBaKyyMMETP
(ycTaHaBiIMBarOTCA 10 3aKka3y norpedurens); 10 — macnoykaszarens; 11 — BBOA
BH; 12 — BBox HH; 13 — npoOuBHO# nipenoxpanutens; 14 — npenoxpaHuTenbHbIi
KJ1anaH copoca aaBieHus; 15 — cepbra s nogbéma Tpanchopmaropa;

16 — TepmoMETp JKUAKOCTHBIN; 17 — nepexiovarens.

Pucynok A.5 — O0uwmit Bun tpancopmaropoB MOITHOCTRIO 250 kB-A
¢ npudopamu

Ipunoscenue A



1 — poJIMK TPaHCTIOPTHBIN; 2 — 3aKUM 3a3eMJICHHUS; 3 — MpoOKa CIIMBHAS;
4 — 6ak; 5 — Tabimuka; 6 — cepbra JJIs oIbeMa TpaHnchopmaTopa;

7 — cepbru JJIsl MOJIbEMa KPBIIIKK C aKTUBHOM YacThIO; 8 — MaTpyOoK Jist
3aIMBKY Macna; 9 — macnoykazarens; 10 —BBox BH; 11 —BBog HH;

12 — npoOUBHOM MpeAOXpAHUTEND (YCTAHABIMBAECTCS 110 3aKa3y
notpeduTtens); 13 — npenoxpaHUTEIbHBIN KilaaH cOpoca JaBJICHHUS;

14 — nepexmtouarens; 15 — ruib3a 11 repmoMeTpa; 16 — mmacTuHbl A1
KPETUICHHS KOXKYyXa.

Pucynok A.6 — O0muii Bua tpanchopmartopa 400 kB-A
0e3 pubopos

Ipunoscenue A
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1 — posMK TPaHCTIOPTHBIN; 2 — 3aKUM 3a3eMJIeHHUs; 3 — MpoOKa ClIMBHas;

4 — 0ak; 5 — Tabimuka; 6 — cepbra JJis MojabeMa Tpancpopmaropa;

7 — KOpoOKa 3aKMMOB (yCTaHaBIMBAETCA MPHU 3aKa3e MaHOBAKyyMMeETpa
W/WIM MAHOMETPUYECKOTO TEPMOMETPA); 8 — MaTpyOOK /JIs 3aJIMBKU Maca;

9 — manoBakyymmMmetp; 10 — macnoykaszarens; 11 —BBox BH; 12 — BBox HH;
13 — mpoOUBHOM MpeAOXpaHUTEIND (YCTAHABIMBAETCS 110 3aKa3y
noTpeduTens); 14 — cepbru Jyisi MO TbeMa KPBIIIKK C AKTUBHOMN YaCThIO;

15 — npenoxpaHuTeIbHBIN Ki1amad copoca gaBieHus; 16 — ruibp3a 1
TepMoMeTpa; 17 — nepekintoyarenb; 18 — MIacTUHbL JUIsl KPEIICHUS KOXKYXa.

Pucynok A.7 — O6muii Bua tpancopmatopa 400 kB-A
C mpubopamH.

Ipunoscenue A



1 — ponuK TPaHCHOPTHBIN; 2 — 32KKUM 3a3eMJICHUS; 3 — MPOOKa CIMBHAS;

4 — 0ak; 5 — Tabimuka; 6 — cepbra sl mojIbeMa TpanchopmaTopa;

7 — MacioykasaTeib; 8 — nmarpyOok i 3aiuBKu Macia; 9 — Boa BH;

10 — BBog HH; 11 — npoOuBHO# npenoxpanuTens (yCTaHaBIUBACTCS 1O
3aKa3zy nmoTpeourens); 12 — mpeaoxXpaHuTeIbHbIN KIanaH cOpoca JTaBJICHHUS;
13 — cepbru mig nobeMa KpbIlIKU C aKTUBHOM 4acThio; 14 — ruiib3a st
TepMoMeTpa; 15 — nepekntoyatenb; 16 — MIacTUHBL ISl KPETJIEHUS
KOXyXa.

Pucynok A.7.1 — O6umii Bua tpancdopmaropa momHocThio 630 kB-A
0e3 nmpudopoB

IIpunoscenue A



S

1 — poNMK TPaHCHOPTHBIN; 2 — 3aKUM 3a3eMIICHHUS; 3 — MPOOKa CIMBHAS;

4 — 0ak; 5 — Tabimuka; 6 — cepbra st ojbeMa Tpanchopmaropa;

7 — MaHOMETPUYECKHUI TepMOMETp (YCTaHABIIMBACTCS T10 3aKa3y
norpeduTessi); § — KopoOka 3aKMMOB (YCTaHABIMBAETCS MPU 3aKa3e
MaHOBaKyyMMeETpa W/WIIM MaHOMETPUIECKOTO TEPMOMETPA); 9 — 3aTMBOYHBIN
natpyook; 10 — MaHoBaKyyMMeTp (YCTaHABIMBAETCS MO 3aKa3y MOTPEOUTENN);
11 —8Box BH; 12 — BBox HH; 13 — mpoOuBHOM npenoXxpaHUuTEIh
(ycTanaBiIMBaeTCs 1Mo 3aKazy norpedutens); 14 — mpeaoxpaHuTenbHbIN
KJIaraH cOpoca aaBieHus; 15 — cepbra ajis moabeMa aKTUBHOM 4acTH €
KPBIIIKOW TpaHcopmartopa; 16 — macioykaszarens; 17 — rub3a s
TepMOMeETpa; 18 — nmepekitoyarenb; 19 — MIacTUHBI 7151 KPETUICHUS KOXKyXa.

Pucynox A.7.2 — OOmmii Bux Tpanchopmaropa MomHOCTEIO 630 kB-A
c mpudbopamu

IIpunooicenue A



1 — posuK TpaHCHOPTHBIN; 2 — MpoOKa CJIMBa Maciia; 3 — 3aKUM 3a3€MJICHHUS;
4 — 0ak; 5 — Tabiuuka; 6 — cepbra ;s nMojbeMa TpancpopmaTopa;

7 — MacioykazaTenb; 8 — nmarpy0ok Juisl 3anuBKH Macia; 9 — BBog BH;

10 — BBox HH; 11 — mpoOuBHO# npeoxpaHuTenb (yCTaHABIMBACTCS TI0
3aKka3zy rnotpeourens); 12 — cepbra s morbeMa aKTUBHOW YaCTH C KPBIIIKOM
TpancdopMaropa; 13 — mpenoxpaHUTEIbLHBIN KiIalaH coOpoca JaBICHNUS;

14 — runb3a g1 TepmomeTpa; 15 — nepexinoyaTens.

Pucynok A.8 — O6mmii Bux TpanchopmaropoB MorHOcTRIO 1000 — 1250 kB-A
6e3 mpubopos

['paduka yeprexa cooTBeTCTBYET TpaHchopmaTopy MortHOCTEI0 1000 kB-A

IIpunoxcenue A By SEGEGEGN
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1 — ponuK TpaHCHOPTHBIN; 2 — MpoOKa CJIMBA MAcia; 3 — 3a)KUM 3a3€MJICHUS;

4 — 6ak; 5 — Tabinuka; 6 — cepbra st ojbeMa Tpanchopmaropa;

7 — MacnoyKkasarelib; § — MaHOMETPUYECKHI TepMOMETp (yCTaHABIMBAETCS

IO 3aKa3y MoTpeouTes); 9 — 3aIMBOYHBIN MaTpyOokK; 10 — MaHOBaKyyMMETp
(ycranaBnuBaercs 1o 3aka3y norpedutens); 11 —Bsox BH; 12 — 8Box HH;

13 — mpoOuBHOM MTpenoxXpaHnuTeb (YCTaHaBIMBAETCS MO 3aKa3y NOTPeOUTENs);
14 — cepbra 115 moTbeMa aKTUBHOM YaCTH C KPBIIIKOW TpaHchopMaTopa;

15 — mpenoxpaHUTENbHBIN KIanaH copoca aaBieHus; 16 — rub3a i TepMo-
metpa; 17 — kopoOka 3aKMMOB (yCTaHABIMBACTCS MPU 3aKa3e MAaHOBAKyyMMETpa
W/WJIM MAaHOMETPHUYECKOTO TEPMOMETPa); 18 — mepekirouaTeb.

Pucynoxk A.9 — O6mmii Bug TpancopmaropoB MomHocThio 1000 — 1250 kB-A
¢ mpubopamu
['padmka geprexa cooTBeTCTBYET TpaHchopmaTropy MomHOCTEI0 1000 kB-A

IIpunoxcenue A BYNEGEGN



9 10 11 12 13

p——

As 11\ _12\_13

As
28,
1 — poJIMK TPaHCTIOPTHBIN; 2 — IPOOKA JIJIS CIIUBA Maciia; 3 — 3aKUM
3azemyieHus; 4 — 6ak; 5 — Tabnuyka; 6 — 3AIMBOYHBIN MaTPyOOK;
7 — ceppra i noabeMa Tpanchopmaropa U KperieHus: Tpanchopmaropa
MIpY TPAHCIOPTUPOBAHUY; 8§ — MaclioyKa3arelb; 9 — BBoa BH;
10 — BBox HH; 11 — npo6uBHOII peioxpaHuTenb (yCTaHABIUBAETCS
o 3aKa3y norpeodurens); 12 — cepbra ais noabeMa KpbIIIKQ
Tpancopmaropa; 13 — npegoxpaHUTeNbHBIN KianaH cOpoca 1aBJICHUS;
14 — nepexmouarens; 15 — runbp3a TepMomMeTpa.

Pucynok A.10 — O6mumii Bua tpancdopmatopoB MomHOCTHIO 1600 kB-A
0e3 mpubopoB

Ipunoxcenue A BLYEEGEGEGNG
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1 — ponuK TpaHCTIOPTHBIN; 2 — TPoOKa JIJIs CIIMBA Macia; 3 — 3aKUM

3azemiieHus; 4 — 6ak; 5 — Tabauyuka; 6 — 3aTMBOYHBIN MATPYOOK; 7 — cephra

JU1sl IobeMa TpaHchopMmaTopa v KperjieHus TpaHcpopmaTtopa npu TpaHCIop-
THUPOBAHUM; 8§ — MACJIOyKa3aTelb; 9 — MaHOMETPUUECKUI TEPMOMETP
(ycranaBnuBaeTcs 10 3akasy norpeoutens); 10 — kopoOka 3a)KMMOB
(ycTaHaBiIMBaeTCs NP 3aKa3e MAaHOBAKyyMMETpa U/WJIM MaHOMETPUUECKOTO
TepMoMeTpa); 11 — MaHoBakyymmeTp (YCTaHABIMBAETCS IO 3aKa3zy MOTPEOUTES);
12 —8Box BH; 13 — BBog HH; 14 — npoGuBHOI npenoxpanuTeb (YCTaHABIMBACTCS
Mo 3akazy nmotpedurens); 15 — cepbra st moabemMa KphIIKU TpaHchopmaTopa;
16 — npenoxpaHUTENBHBIN KIIaMTaH cOpoca gaBieHus; 17 — nmepexiouarenb;

18 — runp3a TepMomMeTpa.

Pucynoxk A.11 — O6muii Bua TpanchopmaTopoB MolHOCThIO0 1600 kB A
¢ mpubopamu

Ipunoxcenue A ENYNEGN



10
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2 : i
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11 Az Az 10
| ‘ ' 1— posuK TpaHCHIOPTHBIN; 2 — NpoOKa AJIst CTMBA MAaca;
' / 3— 3akuM 3a3eMJieHus; 4 — 0ak; 5 — Tabinuka; 6 — maTpyOoK JJI 3aJIMBKHU
LIl 15 Py
seceme D goey °9e /e Macna; 7 — cepbra s noabemMa Kpbliku; 8 — BBoabsl HH; 9 — mpoOuBHo#
o 7' @12 . Q' penoXpaHnuTenb (YCTaHaBIUBACTCS M0 3aKa3y MOTPEeOUTEs);
o o=\ e — { 10 — npemoxpanuTenbHBIN KiamaH copoca gaBieHus; 11 — BBoas BH;
T : Y. — S| 12 — mepekiovaTens; 13 — ruib3a 1 TEpMOMETPA;
o 15 ! 14 — macnoyxkasarens;15 — y3en a1s nogbemMa TpaHC(POPMATOPA;
o 16 16 — y3en ayist kperieHust TpancdopmaTopa npu TPAaHCTIOPTUPOBAHUHU
\
\
Az As\ B\ 9 Pucynox A.12 — O6mmit Buj TpanchopMaTopoB MOITHOCTHIO
A3 2500 kB-A 6e3 mpubopoB
L | ['paduka yepreka cOOTBETCTBYET TpaHCHOPMATOPY

co cxemoit coenuaeHus [I/Yu—11

IIpunooicenue A
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12 Az Az 11 1 — poJIMK TpPaHCHOPTHEI; 2 — IpoOKa I CJIMBA Macia; 3— 3a)KUM
p p p P
8 \ ' ‘ ‘m 3a3eMiieHus; 4 — 6ak; 5 — Tabnuuka; 6 — narpyOoK 18 3aJMBKH
N‘u_ il Jm m ’ 16 Macia; 7 — TEpMOMETP MaHOMETPUYECKHI; 8 — MAHOBAKYyMMETP;
15 ?@. é % °ecoo 'i: 9 — BBoaBI HH; 10 — mpoOuBHOM MTpe10XpaHUTENb
14 o q' (ycTaHaBIMBAaeTCs MO 3aKa3y MOTPEOUTENS);
= w 13 __—_55‘ o= 11 — mpenoxpaHuTEIbHBIN KiIanan cOpoca aBieHust; 12 — BBOABI
7 5 BH; 13 — nepekitouarens; 14 — ruib3a 11st TEpMOMETPA;
16 15 — macnoykazarens; 16 — y3en 1j1s noabeéMa Tpanchopmaropa;
8 17 17 — y3en st kperuieHus TpancdopmaTopa npu
TpaHCTIOpTUpOBaHUY; 18 — KOpOOKa 3aKUMOB;

19 — ceppra miig nogpéMa KpbILLIKU

L Pucynok A.13 — OO0uwmii Bug TpaHc(hopmMaTopoB MOIITHOCTHIO

' 2500 kB-A ¢ npubopamu

I'paduka geprexa cooTBETCTBYET TpaHCHOPMATOPY
co cxemoit coenunenus J1/Yu—11

Ipunoorcenue A
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™ ) Pucynok A.13a — O6umii Bua tpanchopmaropos mouHocteio 2500 kB-A

B
A2 o
10 A2 11 12 15
= //ﬁf_ _/ 13 1 — ponuK TpaHCHOPTHBIN; 2 — 3aKKUM 3a3eMiieHus]; 3 — mpoOKa Jist ClIuBa
LI T i / Macna; 4 — 6ak; 5 — Tabnuuka; 6 — naTpyOOK Ui 3aIMBKU Macha; 7 — pene
ST _" aT é.. T * 3amutHOE; 8 — BBoA HH; 9 — mpoOuBHOI npegoxpaHuTens (yCcTaHABIMBACTCS
e .. @ @‘6 g 1% e =i 5 1o 3akasy norpeoutens); 10 — npuBoa nepekarouarens; 11 — o BH;
7 . . . - 12 — cepswra s moabeMa KphIliky; 13 — y3en aiig nogbema Tpanchopmaropa;
e | E : == 14 — y3en nns kperieHuss  TpaHcdopmaropa npu TPaHCIOPTUPOBAHUH;
. oo Do o0 Lo ou 04D & P 14 15 — mpenoxpaHuTeNbHBIN KiIamaH cOpoca JaBJIeHUS.
i
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Pucynok A.18 — Beog HH Ha HomuHanbHb1M TOK 2500 A

Ipunoxcenue A EV NN
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Pucynok A.18a — Beong HH Ha HomuHanbHbIi Tok 2000 A

[Ipunostcenue A m



boam M16x70

705
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Pucynok A.19 — Beog HH nHa HomunanbsbIi Tok 4000 A

Ipunoocenue A ELSNIN
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1 — crakaH; 2 — MITOK; 3 — MOMJIaBOK; 4 — KPBIIIKA TpaHCHOPMATOPA;
5 — BTyJsKa; 6 — KOJIBLO YIJIOTHUTEIBHOE; 7 — MPO3payHbIil KOPIYC;
8 — mpo3payuHbIid 3aIUTHBIN KOJMNAK; 9 — KpacHbI UHIIUKATOD;

A — MUHHMMAaJbHBIN YPOBEHb MacJa.

Pucynok A.20 — Macnoykazarens MBR1

[Ipunostcenue A _



Pucynok A.21 — [IpegoxpaHuTenbHbIN Ki1anaH cOpoca TaBJICHUS

IIpunosicenue A _
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1 — yronbHuK; 2 — BUHT; 3—Taiika; 4 — KOHTaKTHas ckoba; 5 —KoJmak
npeaoxpanurens; 6 — hapdoponas ronoska; 7 — haphopoBoe OCHOBAHUE;
8 — KOHTaKT (LIEHTPAJIbHBIN).

Pucynok A.21.1 — [IpoOuBHOM NpeaOXpaAHUTEIb

IIpunosicenue A m
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Tabauna A.2 — XapakTepucTuKu Macc Tpancdopmaropa

Tun Macca, kr
Tpanchopmaropa AKTUBHOMW 4acTH Macia MOJIHAas
TMI'33-63/10—-Y1(XJI1,YXJI1) —-X2K2 240 . 105 435
(C KpBIIIKOHA)
TMI'33-100/10—-Y 1(XJI1,YXJI1) —-X2K2 v . 125 560
(C KPBIIIKOIA)
TMI'33-160/10-Y 1(XJI1,YXJI1) —X2K2 500 . 165 755
(C KPBIIIKOIA)
TMI'33-250/10-Y 1(XJI1,YXJI1) —X2K2 840 . 230 1150
(C KpBIIITKOH)
TMI'33-400/10-Y 1(XJI1,YXJIT) —X2K2 036 . 315 1330
(c KpBIIIKON)
TMI'33-630/10-Y 1(XJI1,YXJIT) —X2K2 —— . 467 2080
(c KpBIIIKON)
TMI'33-1000/10-Y 1(XJI1,Y XJI1) —X2K2 1587 . 594 2715
(C KpBIIITKO)
TMI'33-1250/10-Y 1(XJI1,Y XJI1) —X2K2 st . 675 3030
(C KpBIIITKO)
TMI'33-1600/10-Y 1(XJI1,YXJI1) -X2K2 1900 850 3750
TMI'33-2500/10-Y 1(XJI1,YXJI1) -X2K2 2991 1340 5800
[Ipumeyanus
1 IlpenenbHOE OTKIIOHEHHUE MOJTHOU Macchl Tpanchopmaropa +10 %. 3nadeHus 3Toi
XapaKTEPUCTUKU CHU3Y HE OIPAHUYEHO.
2 Jlns Macchl aKTUBHOM 4acTH M MacChl Maciia yKa3aHbl OPUEHTHPOBOYHBIE
3HAYCHUA.

Ipunoocenue A TN



Tadoiamua A.3 — IlpucoennunrtesbHble pa3mepbl BBoaos HH

Cxema u
Tun Harips- rpynna | Pucy-
KCHHUE d h
TpaHcopmaTopa COCJIMHEHUS | HOK
HH, xB
00OMOTOK
TMI'33-63/10—-Y1(XJI1,YXJI1) —X2K2 0,4 V/Zu-11 | A.15 | M12 | 9245
V/Yu-0
TMI'33-100/10—-Y 1(XJI1,YXJIT) —X2K2 0,4 /Ye—11 | A.15 | M12 | 9245
Y/Zn-11
Y/¥u-0
TMI'33-160/10—Y 1(XJI1,YXJI1) —-X2K2 0.4 J/Va—-11 | A.15 | MI12 | 92+5
V/Zn-11
Y/Yu-0
TMI'33-250/10—-Y 1(XJI1,YXJIT) —X2K2 0,4 /Ye—11 | A.15 | M16 | 11145
Y/Zn-11
Y/Yu-0
TMI'33-400/10—-Y 1(XJI1,YXJI1) —-X2K2 0,4 UYi-11 A.15 | M20 | 11445
Y/Yu-0
TMI'33-630/10-Y 1(XJI1,YXJI1) —X2K2 0,4 UYa-11 A.16 | M27
TMI'33-1000/10—-Y 1(XJI1,YXJI1) -X2K2 | 0,4 Y/yu-0 A.17 | M33 —
H/Yu-11
TMI'33-1250/10-Y 1(XJI1,VXJI1) -X2K2 | 0,4 Tl A.18a| M42 —
H/Yu-11
TMI'33-1600/10-Y 1(XJI1,¥YXJI1) -X2K2 | 0.4 Y/yu-0 A.18 | M48 —
J/Vu-11
TMI'33-2500/10-Y 1(XJI1,YXJI1) -X2K2 | 0,4 /Ye—11 | A.19 | M55 —

IIpunosicenue A _



Tabmuna A.4 — Tunm nepexsroyarTens

MomHoCcTh Cxema Tun nepexroyaTesns

TpaHcpopmaTopa, | COCTUHEHHS Hagll); X:;me MIpY TAANIA30HE

kB-A obmorox BH ’ perynupoBanus =5 %

63 Y 6; 6,3; 10; 10,5 | TITPJI-Y-10/40—-5-91YXJI1

630 v, A 6; 6,3; 10; 10,5 | [ITPJI-10/125-6—-16 V1

1000 v, A 6; 6,3; 10; 10,5 | ITTPJI-10/125—-6—19 YXIJI1

1250 v, 6; 6,3; 10; 10,5 | IITPJI-10/125—6—19 YXIJI1

1600 v, A 6; 6,3; 10; 10,5 | ITTPJI-10/125—-6—19 YXIJI1

2500 | 6; 6,3; 10; 10,5 | [ITPJI-10/300-6-09-VY 1.
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Pucynok A.22 — Cxema nojicoeiMHEHUs OTBETBIEHU 00MOoTOK BH K mepekito-
YaTeJIo MPU cxXeMe coeuHeHus 0OMOTOK — «3BE3 A »

A B ( I
SN (R _'_—__|;"|\ﬂaivw
Xe Ye /g
Xs Vs /s
E X § \ § Ly
X3 Ys /3
X, Y, {7,

Pucynok A.23 — Cxema nojicoeIMHEeHHs OTBETBIIeHH 00MoTOK BH k mepexkiito-
YaTesio Mpy cxeMe coenHeHus: oOMoTok — «3BE31A»
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Pucynoxk A.24 — Cxema nojicoeAMHEHUs OTBETBIEHU 00MOoTOK BH K mepekitto-
YaTeNio B TpaHCPOPMATOpaxX MPHU CXEME COEAUHEHUSI OOMOTOK —
«3BE3JJA C HYJIEM»

o[ III

/|V

Pucynok A.25 — Cxema nojcoenuHeHust orBeTBieHuit oomorok BH k nepexsto-
yaTento npu cxeMe coequuenus ooMotok — « TPEYT'OJIBHUK»
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Pucynok A.26 — Cxema nojicoeiuHeHus: OTBeTBIeHUI 0OMoToK HH k mepexito-
yaTesto npu cxeMe coeauuenus oomotok — «3BE3JIA C HYJIEM»

c b E ol
cl b1 al

z1 y1 x1

z? y2 x2

cZ b2 a’z

Pucynok A.27 — Cxema nojicoenunenusi orseTsieHuit oomoroxk HH x nepexiio-
YaTEeIro npu CXeMe COEIUHEHUS 00OMOTOK — «GUI'3AT»
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1 — xopoOka 3axuMOB; 2 — yrojok; 3 — raiika M10; 4 — mraii6a 10;
5 — maiiba npyxunHas 10; 6 — maiiba; 7 — kpbIlka 6aka

Pucynok A.28 — YcTaHoBKa KOPOOKH 3aKMMOB
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1 — MaHOBaKyyMMeETp; 2 — KpaH IIapOBOK; 3 — KPHIIIIKa MaTPyOOK;
4 — maTpy0o0K; 5 — KphIika TpancopmaTopa; 6 — yroJyok;

7 — 6oant M6X25; 8 — raiika M6; 9 — raiika M10; 10 — maii6a 6;
11 — maii6a 10; 12 — maitba 16; 13 — maiidba npyxxunnas 6

Pucynok A.29 — YcraHoBKa MaHOBaKyyMMeETpa
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1 — kpbllka nmarpyOka; 2 — KpaH IapoBO; 3— BUHT; 4 — pydKa KpaHa;
5 — npoOka; 6 — pe3nHoBas MPoKIaaKa; 7 — MPOBOJIOKA; 8§ — mIomMoba

Pucynok A.30 — YcraHoBKa 11apoBOro KpaHa

[Ipunostcenue A _



|— MaHOMeTpHUUECKUN TEPMOMETP; 2 — YTOJIOK; 3 — 3aKUMHAasI raika;

4 — xpsimika 0aka; 5 — TepMoOaIoH; 6 — KOpIyc THIb3bl; 7 — maiba 16;

8 — maitba 10; 9 — maiiba npyxunnas 10; 10 — raiika M10; 11 — nepembruka;
12 — maiba npyxuHHas 6; 13 — raiika M6; 14 — 6ontr M6x25; 15 — maiiba 6

Pucynok A.31 — YcraHoBka MaHOMETPUUECKOTO TEPMOMETPA
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Pucynok A.32 — MoHTaxHasi cxeMa COeIMHEHUSI KOPOOKHU 3aKMMOB
C KOHTPOJIbHO-U3MEPUTEIbHBIMH MpUOOpamMu
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KoHTaKTHI KIIEeMMHO# KOJIOIKH
44 [ 41 |42 (34 [ 31 [ 322421 ]22]14]11] 12

HelREeEREaEREe
Temneparypa | CurHamuszaTop [aBnenue YpoBeHb
OTKJIIOYEHUS neperpena Macia/raza

1 - kppImka 6aka; 2 - (hmaHel, NpUBapEHHbIN K KPBIIIKE 0aka;

3 - yIUIOTHUTENBHAS IPOKJIAAKa; 4 - maiba §; 5 - raitka M§;

6 - po3payHbIil KOopITyc pesie; 7 - 60JIbIION MOIJIaBOK; § - IIKaJla TEPMOMETPA;
9 - manbiii nomnaBok; 10 - KkpaH asst B3sTUS TPOO KUAKOCTH U ra3a; 11 - BUHT;
12 - chéMHas yacTh IpPO3pavHOro Kopmnyca; 13 - kiieMmMHas KOJIOAKaA;

14 - canpauk THna PG 21; 15 - Henmpo3payHblil m1acTMacCOBBIN MaTPyOOK;

16 - MOHTaXxHBIH 3akKUM; 17 - Orpy»Hast 4acTh TEPMOMETPA

Pucynok A.32a — 3amutHoe pene DMCR 3.0
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Tabnuua A.5 - HopMbl MakcuManbHO JOMYCTUMBIX CHCTEMATHYECKUX HATPY30K

K2 npu 3HaveHusx K1 =0,25-1,0
h, 4y 0.25| 0.4 0.5 0.6 0.7 0.8 0.9 1
Boxn =-20 °C

0.5 + + + + + + + +
1 + + + + + + + +
2 + + 199 | 196 | 193 | 1.89 | 1.85 | 1.79
4 1.70 169 | 1.67 | 166 | 1.64 | 1.62 | 1.60 | 1.57
6 1.56 155 | 1.54 | 154 | 1.53 | 1.51 | 1.50 | 1.48
8 1.48 148 | 147 | 147 | 146 | 145 | 145 | 1.43
12 1.41 140 | 140 | 140 | 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 | 1.87 | 1.83 | 1.79 | 1.75 | 1.69
4 1.62 161 | 1.60 | 1.58 | 1.56 | 1.54 | 1.52 | 1.48
6 1.49 148 | 147 | 146 | 145 | 144 | 142 | 1.40
8 1.41 141 | 140 | 140 | 1.39 | 1.38 | 1.37 | 1.36
12 1.34 134 | 133 | 1.33 | 1.33 | 1.32 | 1.31 | 1.31
24 1.23 123 | 1.23 | 123 | 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 1.54 153 | 1.51 | 150 | 148 | 146 | 143 | 1.38
6 1.41 140 | 1.39 | 1.38 | 1.37 | 1.36 | 1.34 | 1.31
8 1.34 133 | 133 | 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 1.16 116 | 116 | 116 | 1.16 | 1.16 | 1.16 | 1.16
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[Iponomxenue Tabmunpt 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=10°C
0.5 + + + + + + + 1.84
1 + + + 200 1 194 |1 1806 | 1.76 | 1.60
2 176 | 1.73 | 1.70 | 167 | 163 | 1.58 | 1.51 | 1.40
4 146 | 144 | 143 | 141 | 139 | 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 | 115 | 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 |1 187 | 1.80 | 1.71 | 1.57 | 1.00
2 166 | 163 | 160 | 1.56 | 1.51 | 145 | 1.35 | 1.00
4 137 | 135 | 134 | 132 | 1.29 | 1.25 | 119 | 1.00
6 125 | 124 | 123 | 1.21 | 1.20 | 117 | 113 | 1.00
8 118 | 117 | 117 | 116 | 115 | 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 + + + + 192 | 1.76 | 1.27 —
1 189 | 184 | 1.79 | 1.73 | 1.64 | 1.51 | 1.12 —
2 155 | 152 | 148 | 144 | 1.38 | 1.29 | 1.02 —
4 128 | 1.26 | 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 Tabmuipl A.5

K2 npwu 3HaveHnsix 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 | 1.64 | 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 — —

121 0.93 | 092 | 0.91 | 0.90 | 0.88 | 0.84 — —
241 0.82 | 0.82 | 0.82 | 0.82 | 0.82 | 0.82 — —

Tabnuia A. 6 - HopMbl 10MyCTHMBIX aBapUAHBIX TIEPETPY30K

K2 npu 3HaveHuax K1 =0,25-1,0
h, 4 025 04 | 05 | 06 | 07 | 0.8 | 0.9 1
Boxn=-20°C
0.5 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
1 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
2 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
4 190 | 180 | 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 | 170 | 1.70 | 1.70 | 1.70 | 1.70 | 1.70
12 | 160 | 160 | 160 | 160 | 1.60 | 1.60 | 1.60 | 1.60
24 | 160 | 160 | 160 | 160 | 1.60 | 1.60 | 1.60 | 1.60
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[Tponomxkenue Tabauibl A.6

K2 npu 3HayeHnax 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 | 200 | 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 | 160 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60 | 1.60
12 1.60 | 1.60 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50
24 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50
Boxn =0 °C
0.5 [ 200 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
1 2.00 | 200 | 2.00 | 200 | 2.00 | 2.00 | 2.00 | 2.00
2 2.00 | 200 | 2.00 | 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 1.60 | 160 | 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 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
1 2.00 | 200 | 2.00 | 200 | 2.00 | 2.00 | 2.00 | 1.90
2 1.90 | 190 | 190 | 190 | 1.80 | 1.80 | 1.80 | 1.70
4 1.60 | 1.60 | 1.60 | 160 | 1.60 | 1.60 | 1.50 | 1.50
6 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.50 | 1.40 | 1.40
8 140 | 140 | 140 | 140 | 140 | 1.40 | 1.40 | 1.40
12 140 | 140 | 140 | 140 | 140 | 1.40 | 140 | 1.40
24 140 | 140 | 140 | 140 | 140 | 140 | 1.40 | 1.40
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[Iponomxenue Tabmuib A.6

K2 npu 3HaveHnsax 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 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00
1 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 1.80 | 1.80
2 1.80 | 1.80 | 1.80 | 1.80 | 1.70 | 1.70 | 1.70 | 1.60
4 1.50 | 150 | 1.50 | 1.50 | 1.50 | 1.40 | 1.40 | 1.40
6 140 | 140 | 140 | 140 | 140 | 140 | 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 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 2.00 | 1.90
1 2.00 | 2.00 | 200 | 200 | 1.90 | 1.90 | 1.80 | 1.70
2 1.80 | 1.70 | 1.70 | 1.70 | 1.60 | 1.60 | 1.50 | 1.40
4 140 | 140 | 140 | 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
24 120 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20 | 1.20
Boxn=40°C
0.5 | 200 | 200 | 2.00 | 2.00 | 2.00 | 2.00 | 1.90 | 1.70
1 2.00 | 190 | 190 | 190 | 1.80 | 1.70 | 1.60 | 1.40
2 1.60 | 160 | 160 | 1.50 | 1.50 | 140 | 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 | 110 | 110 [ 110 | 110 | 110 | 1.10 | 1.10
12 110 | 110 | 110 [ 110 | 110 | 110 | 1.10 | 1.10
24 1.10 | 110 | 110 [ 110 | 110 | 110 | 1.10 | 1.10
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100 min
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Pucynok A.33 — Dcku3 nogbemMa akTUBHOM YaCTH C KPBIIIKON
TpancpopmaTopoB MOITHOCTEIO 63—1250 kB-A
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Pucynox A.34 — 3cku3 noipeMa akTHBHOM 4acTy TpaHCHOPMATOPOB
montHocteo 1600—2500 xB-A
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Taduanua A.7 — PazMepbl 3JIeMEHTOB IIPH MOAbeMe AKTUBHOM 4aCTH
B MummmeTpax

Tun H H, H, K
TpaHnchopmaropa MM MM MM

TMI'33-63/10-Y 1(XJI1,Y XJI1) -X2K2 2140 min | 755 max | 700 min | 30°
TMI'33-100/10-Y 1(XJI1,YXJIT) —X2K2 2400 min | 965 max | 600 min | 45°
TMI'33-160/10-Y 1(XJI1,¥YXJIT) —X2K2 2500 min | 1050 max | 700 min | 30°
TMI'33-250/10-Y 1(XJI1,YXJI1) —X2K2 2800 min | 1100 max | 620 min
TMI'33—400/10-Y 1(XJI1,YXJI1) —-X2K2 2621 min | 1051 max | 560 min
TMI'33-630/10-Y 1(XJI1,YXJI1) —X2K2 3100 min | 1280 max | 680 min | 45°
TMI'33-1000/10-Y I(XJI1,YXJI1) =X2K2 | 3310 min | 1365 max | 680 min
TMI'33-1250/10-Y I(XJI1,YXJI1) -X2K2 | 3450 min | 1380 max | 780 min
TMI'33-1600/10-Y 1(XJI1,YXJI1) -X2K2 | 3800 min | 1520 max | 1075 min

30°
TMI'33-2500/10-Y 1(XJI1,YXJI1) -X2K2 | 4279 min | 1708 max | 1370 min

IIpunosicenue A _




IIpunooicenue A _





