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HacTosiee pykoBOACTBO MO AKCIUTyaTallMM SIBISETCA JOKYMEHTOM, COJAepKa-
UM CBEJIEHUS O KOHCTPYKLMHU, XapaKTEpPUCTUKAX M yKa3aHWs JUIs MPABUIBHOU U
0€30MacHO 3KCITyaTalluy, TEXHUYECKOrO OOCIYKMBaHHs, TPAHCIIOPTUPOBAHUS WU
XpaHeHus TpaHc(HOpMaTOpPOB.

B nononHeHue K HacTOSILIEMY PYKOBOJACTBY CIEAYET I0JIb30BAThCA 3KCILTya-
TallMOHHBIMU JIOKYMEHTAMH Ha KOMIUIEKTYIOLIYIO aImaparypy.

B cBs3M ¢ MOCTOSIHHBIM COBEPIIEHCTBOBAHMEM KOHCTPYKIMM U TEXHOJIOIMH
M3FOTOBJICHHS U3JIEJIUI B HACTOALLEM PYKOBOJACTBE IO AKCILTyaTallMM MOTYT UMETh
MECTO OTJEJBHBIE PACXOKICHHUSI MEXAY ONMCAHUEM M U3JEIHEM, HE BIUSIOIIME HA
paboTOCIIOCOOHOCTh, TEXHHUYECKHE XapaKTEPUCTUKH W YCTAaHOBOYHBIE pa3MEphI
U3JIETUL.
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1 OIIMCAHUE N PABOTA

1.1 Ha3uauenue u3aeian

1.1.1 Tpauchpopmatoper TMI'11, TMI'CY1l cunoBbie TpexdaszHbie
NOHWKAIOIINE C E€CTECTBEHHBIM MACISHBIM OXJIAXJACHUEM, C MEPEKIOYEHUEM
OTBETBJICHUI 0OMOTOK 0€3 BO30YKICHHs, B T€PMETUYHOM HCIOJHEHUH (B Jajlb-
HEHIIeM HMEHyeMble «TpaHc(OpMaTOphD»), BKIIOYaEMbIe B CETh MEPEMEHHOTO
Toka yactorod 50 I'l, mpenHa3HavyeHbl i1 MpeoOpa3oBaHUs 3IEKTPOIHEPTUU B
CETSIX SHEPrOCHUCTEM U MOTPEOUTENEH AIEKTPOIHEPTUH.

1.1.2 TpanchopmaTopbl nperHa3HAYEHbl IS SKCIUTyaTallid B pailOHax ¢
YMEPEHHBIM WJIM XOJOJIHBIM KIIMMATOM IpH:

- HEB3pPBIBOOMACHOW, HE  COJAEp)KAIIEH  TOKONMPOBOJAIIECH  MbUIA
OKPYIKAIOIIEH CPELE;

- BBICOTE YCTAHOBKH HaJl ypoBHEeM Mops He 6osee 1000 M.

Tpanchopmaropbl He mHpenHa3HAa4YeHbl JUIsl pabOTHI B YCIOBUSIX TPSCKH,
BUOpaLMy, yI1apoB, B XMMUUYECKU aKTUBHOM CpeJIe.

Pexum paboTsl — nnutenbHbIi. Temmeparypa OKpy»KaroIero Bo3ayxa Jis
TpaHCQOPMATOPOB, NPEJHA3HAUEHHBIX JMJIi paldOThl B YCIOBHUSX YMEPEHHOIO
KiuMara (ucnosHeHust Y) — ot munyc 45 no mioc 40 °C, mist paboThl B yCIOBHSIX
xoJonHoro kiaumata (ucnonHenne XJI) — or munyc 60 no mmoc 40 °C, mus
TpanchopmaTopoB ucnojHeHus Y XJI (McnosHeHue Ajis yMEPEHHOTO U XOJIOAHOTO
kimMmata) — ot Munyc 60 no moc 40 °C.

Tpanchopmaropsl ¢ ucnosHeHueM YXJI 1omyckarOT — JKCIUIyaTaluio B
KJIMMATHYECKUX UCTIOTHEHUAX Y u XJI.

Kareropus pasmemnienus Tpanchopmaropos — 1 mo T'OCT 15150-69.

Tpanchopmaropbl AOMYCKAIOT SKCIUIyaTallMI0O B YCJIOBHUSX KaTeropui
pasmenienus 2, 3, 4 mo I'OCT 15150-69.

1.1.3 YcnoBHOe 0603HaUeHHE THUITA TPAaHCHOPMATOPOB:

TMI'11 — Ttpexda3Hbplii ¢ €CTECTBEHHBIM MACISHBIM OXJIAXKICHHUEM,
JIBYXOOMOTOYHBIM, TEpEeKIouaeMblii  0e3  BO30YXKIEHUS, TEePMETUUYHBIA B
roppupoBaHHOM 0aKe ¢ TMOJIHBIM 3aIllOJHEHHEM MaciioM, cepur 1, moaudukanuu 1;
MOCJIE ATOT0 YKa3bIBA€TCS HOMHMHAJbHAs MOILIHOCTH TpaHchopmaTopa B KB-A,
HanOOJIbIIMHI Kilacc HampsbkeHus: ctopoHsl BH B kB, kmumaTnyeckoe ucnoyiHeHue
Y KaTeropus pa3MelleHus;

TMI'CY11 — tpexda3Hblii ¢ eCTECTBEHHBIM MaCISTHbIM OXJIAXKICHUEM,
JIBYyXOOMOTOYHBIH, MepeKIItouaeMblii 0€3 BO30YyK1€HUs, TEPMETHUYHBIN B
ro@pupoBaHHOM OaKe  C MOJHBIM 3aMOJHEHUEM MaclioM, C CAMMETPUPYIOLIUM
yCTpOMCTBOM, cepuu 1, moagudukaiuu 1; nmocie OykBeHHOro 0003HauYeHUS IuppamMu
YKa3bIBAa€TCsl HOMUHAIbHASI MOIITHOCTH TpaHchopMaTopa B KB A, Hanbonbmuit Kiacce
HanpspkeHus ctopoHsl BH B kB, kiimMatudeckoe UCIIOJTHEHUE U KaTErOpus
pa3MeIlEHHUs.

1.1.41TpumeHsieMble B pyKOBOACTBE COKPAILICHHUS:

- BH — Bricmiee HanpsixeHue Tpancpopmaropa;

- HH — mu3mee Hanpspokenne Tpancdopmaropa.
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1.2 Texuuyeckue XxapaKTEpUCTUKU

1.2.1 3HavyeHHs] HOMHHAJIBHON MOIIHOCTH, HOMHWHAJIBHBIX HANpsLDKEHU Ha
BCEX OTBETBIICHUSIX, HOMHUHAJIBHBIX TOKOB, HAMIPSKEHUS] KOPOTKOTO 3aMbIKaHUs, TOKA
XOJIOCTOr'O X0Ja, HOTEPh XOJIOCTOr0 X0Ja U KOPOTKOTO 3aMbIKAHMS, @ TAKIKE CXEMa U
rpylna CoeANHEHUss OOMOTOK, IPyrHue TEXHUYECKHE JaHHBIE yKa3aHbl B MaclopTe
tpanchopmaropa. [lepBplii 3HaK B 00O3HAYEHWUW CXEMBI U TPYIIBI COCIUHCHHUS
00OMOTOK OTHOCUTCA K 00MOTKE BH.

1.2.2 O6mmii Bua TpanchopMaropa W €ro COCTaBHBIX 4YacTel, rabapuTHHIC,
YCTAaHOBOYHBIE U MPHUCOCIUHUTEIbHBIE pa3Mephl, XapaKTEPUCTUKU Macc TpaHchop-
Maropa M €ro COCTaBHBIX YacTe B COOTBETCTBUM ¢ pucyHkamu A.1-A.14.1 u
tabaunamu A.1-A.3 puioxeHus A.

1.2.3 PerynupoBaHue HaIpsKEHUSI OCYIIECTBIISIETCS MEPEKIIOUeHrEeM 0e3 BO3-
oyxnenus (I1bB).

Jls perynvupoBaHus HampsbKeHUs TpaHcopMmarop cHaOXKeH MepekiioyaTesieM
oTBeTBJIeHUH 00MOTOK BH, mo3BoiisiromMM peryinpoBaTh HamlpsyKEHUE B Ipeaenax
1o +5 % crynensmu o 2,5 %. Tun nepekiitoyarenss B COOTBETCTBUU C Tabmuuen A.4.

1.3 Cocras uznennii

1.3.1 ITo 3aka3y nmoTpebuTesst TpaHcHOpPMaTOPbl MOTYT MOCTABJISITHCS:

- C MPOOUBHBIM MPEIOXPAHUTEIIEM U TEPMOMETPOM >KUIKOCTHBIM;

- C MAHOBAaKyYMMETPOM U MaHOMETPUYECKUM TEPMOMETPOM JIJIsi
AKCIUTyaTally B YCIOBUSAX KaTteropuit pazmenienus 2, 3, 4 mo 'OCT 15150-69.

B cnyuae 3aka3za morpeOuTesieM MaHOBaKyyMMETpa H/WJIM MaHOMETPHUECKOTO
TepMOMETpa TpaHCHOPMATOP TOMOJIHUTEITHEHO KOMIUIEKTYETCSI KOPOOKOM 3aKUMOB.

1.4 YcrpoiicTtBo u paboTa TpanchopmaTopa

1.4.1 TpanchopMaTop HMEET TEPMETHUYHYIO KOHCTPYKIIHIO, T.€. BHYTPEHHUM
o0BeM TpaHchopMaTopa HE UMEET COOOIICHHUSI C OKpY»Karolei cpenoil. Tpanchopma-
TOP TIOJTHOCTBIO (JIO KPBIIIKH) 3aMl0JIHEH TPAaHCPOPMATOPHBIM MACJIOM, a TeMIepaTyp-
HbI€ U3MEHEHMsI 00beMa Macia, MPOUCXOIIME B MPOLECCE AKCIUTyaTalluu, KOMIIEH-
CUPYIOTCS 32 CUET U3MEHEeHHUs 00beMa ro)poB CTEHOK Oaka.

1.4.2 JIna ynameHusi U3 HU30JISIUUM AKTUBHOM YaCTH BO3IYIIHBIX BKIJIFOYEHUM
TpaHcopMaTop  HM3TFOTOBUTEIEM  3alONHSETCS  TpaHC(HOPMATOPHBIM  MAacClIOM
mojl BakyyMoM. Temmepartypa 3aimBaeMoro Tpancgopmartopnoro macia (40+£20) °C.

1.4.3 TpancdopmaTop COCTOUT U3 AKTUBHOM 4acTH, Oaka, KPBIIIKU ¢ BBOJAMHU
BH n HH u BpIBEICHHBIM Ha KPBILIKY ITIPUBOJAOM IIEPEKITIOYATENS.

1.4.4 AkTuBHas 4acTh TpaHcPopMaTopoB MOMTHOCTHIO 25—630 kB- A »kecTko
COEIMHEHA ¢ KphIKoW 0aka, Tpanchopmatopos 1000, 1250, 1600, 2500 kB-A —
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1.4.5 AKTHBHasi 4acThb COCTOUT U3 MAarHMTONPOBOAA C OOMOTKAMH, HWKHUX U
BEPXHUX APMOBBIX Oanok, oTBo1oB BH n HH, nepexirouarens oTBeTBI€HNIT 0OMOTOK.

1.4.6 MarauTomnpoBoj TpanchopMaTopa CTEp>KHEBOTO TUTIA, COOpaH W3 TUIACTHH
XOJOAHOKATAHOM 3JIEKTPOTEXHUYECKOM CTalIH.

1.4.7 OOMOTKH MHOTOCJIOIHBIE HUIUHAPUYECKHE.

1.4.8 OtBonbel BH BeIMONIHEHBI 3 TpoBOa, 0TBOALI HH — 13 muHEL

1.4.9 BBepxy akTHUBHOI 4acTH pa3MELIEH MEPEKIII0YaTENb OTBETBIECHUI 00MO-
tok BH. B tpancpopmaropax mommuocTteio 25-400 xB-A mepekioyaTenb KECTKO
3aKperyieH Ha KphbIliKke 0aka, B TpaHchopmaTopax MoImHocThio 630-2500 kB-A — Ha
AKTUBHOM 4acCTH.

1.4.10 IlepekmrouaTens MpelHA3HAUYEH JJIS PETYJIUPOBAHUS HaIpsDKEHUs 0e3
B0o30yxxneHus (IIbB) myrem coeauHeHHsI COOTBETCTBYIOLIUX OTBETBICHUN 0OMOTOK
BH.

KoHCTpyKTHBHO nepekitoyaTesib IpeIcTaBiIsieT coO0i ABE peiKH, Ha OJHOM U3
KOTOPBIX 3aKPEIUICHbl HEMOABWXHbBIC, a Ha APYrod — MOJBHUKHbIE KOHTaKThl. K He-
MOJABW)KHBIM KOHTaKTaM MNPUCOEAUMHEHBI PEryJIMPOBOUYHBIE OTBOJBI 0OMOoTOK BH B
COOTBETCTBUM C pUCyYHKaMH A.15—-A.18.

[Ipu BpamieHUM PYKOSTKH MPUBOJA MEPEKITIOYATENs MEepeBUraeTcs perka c
MOJABM)KHBIMH KOHTAaKTaMH, KOTOPBIE 3aMBIKAIOT COOTBETCTBYIOIIUE HEMOABUKHBIC
KOHTaKTbl C NPHUCOECIWHEHHBIMH K HUM PETyJIMPOBOYHBIMU OTBOAAMHU OOMOTOK
Tpanchopmaropa.

duxcaus MoJ0KEeHNUs NEePeKIIouaTelIs OCYIIECTBISETCS ClEeUUaNbHbIM (PUK-
CUPYIOIIMM YCTPOMCTBOM, pacIiOJIOKEHHBIM B MPHUBOJE BHYTpU Oaka TpaHcopma-
TOpa, a TaKK€ BUHTOM (PUKCAllMM C KOHTPrakoi, pacrojIO)KEHHbIMU B PYKOSITKE
IIPUBOJA.

Cxema nojcoeuHeHHsI 0OMOTKH CUMMETPUPYIOIIETO YCTPOICTBa B TpaHC(HOP-
Matopax TMI'CVY11 B cooTBeTcTBUM C pUCYHKOM A.19.

1.4.11 bak Tpanchopmaropa cBapHOU, OBaJIbHOU (B Tu1aHE) (POPMBI, COCTOUT
13 BepxHEW paMbl, TOPpPUPOBAHHOMN CTEHKH, 00€UaiiKu, IHA C TPUBAPEHHBIMU K HEMY
OMOPHBIMU IIBEJJIEPAMH.

B Ttpancdopmaropax momuocteio 2500 kB-A 0ak cBapHOU, NMPSAMOYTOIbHOM
(B u1aHe) (popMbI, COCTOUT U3 BEpPXHEN pambl, TOQPUPOBAHHON CTEHKH, JIHA C MpUBa-
PEHHBIMH K HEMY ONOPHBIMU HIBEJUIEPAMHU.

BepxHsist pama BbINOJIHEHA U3 Yrojka, ToppUpOBaHHAs CTEHKA — U3 PYJIOHHON
ctanu. B HumxkHel yacTu Oaka uMeeTcs y3eid 3a3eMJICHHUS M ClIMBHas npoOka. B nHe
Oaka TpanchopmaTopoB MomHOCTRIO 1600, 2500 xB-A wumeercs npoOka s
yIaJeHus OCTaTKOB Maclia B cllydyae HeOOXOIMMOCTH MO KaKUM-ITHO0O0 MPUYNHAM €To
3ameHbl. B tpaHcdopmartopax momHocThio 25—400 kB*A B BepxHeit yactu 6akoB
UMEIOTCS CKOOBI JJIsi KpeIyieHUs TpaHcPOopMaTOpOB NpPHU TPaHCIOPTUPOBAHUH, B
Tpanchopmartopax MomHOCTEI0 630-1600 kB*A — cepbru st mogbeMa COOpaHHBIX
M 3alO0JIHEHHBIX MAacjioM TpaHCc(OpMATOpPOB M KPEIUICHHS WX MpPH TPAHCIOP-
TUPOBAHUH.



B tpancdopmaropax momHocThio 2500 kB*A B BepxHel yacTu 0aka UMEIOTCS
Y3JIbI ISl IOJIb€Ma TpaHC(POpMaTOpa U KPEIUIEHUS ITPU TPAHCIIOPTUPOBAHUH.

B npuBapeHHBIX KO AHY Oaka MBeuIepax UMEIOTCS OTBEPCTHUS ISl KPETUICHHS
TpaHcopmaTopa Ha MeCTe€ €ro ycraHoBKA. Ha »3Tux ke mBeiepax B
Tpanchopmaropax MoOmHOCTEI0O 25-2500 &B°'A  ycTaHOBIEHBI TepecTaBHBIC
TPAHCIOPTHBIE POJIMKH, MO3BOJIAIOIINE OCYIIECTBIATH IPOJOJIBHOE WU MTONEPEUHOE
nepemenenne Tpaicopmaropa. [Ipu yem B TpanchopmaTopax MOIMHOCTBIO 25, 40,
100,160 xB'A TpaHCOpTHBIE pOJMKA YCTAaHABIUBAIOTCA TMPH HX 3aKase
noTpeouTeIeM.

Ha Oake 3akperuieHa TaOauyka C TEXHUYECKUMH XapaKTepUCTUKaAMU
Tpanchopmaropa

1.4.12 Ha xpsiimike TpancopmaTopa CMOHTUPOBAHBI:

- BBoJiI BH u HH;

- IPUBOJI IEPEKITIOYATEIS;

- TUJIb3a JUIsl YCTAHOBKH TEPMOMETPA;

- MacJIOyKa3aTelb MOIUIABKOBOTO TUIIA;

- MaTpyOoK JIJIs 3aJIUBKHU TpaHc(hopMaTopa Maciaom;

- MPOOMBHOM MPEIOXPAHUTEND (B CiIydyae 3aKa3a MoTpeoOUTesem);

- NpeIoXpaHUTEIbHBIM KiamaH cOpoca JAaBieHUs B TpaHchopmaTopax
momHocThio 1000, 1250, 1600, 2500 kB-A;

- CEpbIU JJIs MOJbeMa COOPAHHBIX M 3aMOJTHEHHBIX MaclioM TpaHC(hOpMAaTOpOB
Mo1tHOCThIO 25400 kB-A;

- CEephr'M MJisi TOJbEMa aKTHUBHOM YacTH C KPBIIMIKOW TpaHC(HOPMATOPOB
MONTHOCTBIO 630 kB"A;

- Ceper'W Uil TOABbEMAa  KPBIIIKA  TPAaHCPOPMATOPOB  MOIIHOCTHIO
10002500 kB-A.

1.4.13 Konctpykmus BBojgoB BH um HH obecneunBaer mnpucoeguHeHue
CO CTOPOHBI TOTPEOUTENII MEAHBIX WM MEIHO-ATIOMUHUEBBIX IIJIACTUH (IITUH)
0e3 cpencTB cTabuau3anuu KOHTakTHOTO naBiieHus cornmacHo ['OCT 10434-82.

1.4.14 TIpoOuBHOW MpegOXpaHUTENb, MOCTABISEMbIN MO 3aKa3zy NOTpeOuTeNs,
NpeAHa3HayeH JUIs  3al[UThl CETM HU3LIEro HAaNpsDKeHWs OT  MOMaJaHus
MOBBIIIEHHOTO MOTEHIMANA.

[IpoOuBHOM NpenoXpaHUTEIh B COOTBETCTBHM ¢ pUCYHKOM A.14.1 cocrout u3
JIByX OCHOBHBIX dYacTeil: ¢dapdopoBoii ronoBku 6 u ¢daphopoBoro ocHOBaHHS 7,
COCIMHEHHBIX BMECTE IIOCPEACTBOM THJIb3, HMEIHMX pe3b0y. OcHOBaHuE
MPEJOXPAHUTENII UMEET JIBa BBICTYMNAIOIIUX KOHTAKTa, W30JMPOBAHHBIX JPYr OT
apyra.

OaH W3 KOHTAaKTOB 4Yepe3 YCTAaHOBOYHYKO KOHTAKTHYHO CKoOy 4,
MPUBAPEHHYIO K TUJIB3€, COCAMHEH C KPBIMIKOW 0aka W TakuM 00pa3oM, 3a3eMIICH.
Ckoba wm ruibp3a ycraHoBlieHbI Ha ¢GaphopoBOM OCHOBAHMM U 3aKPEIJICHBI
LIEMEHTUPYIONIEeH 3amMa3koil Ha riaudTaaeBoM jake. BTopoll KOHTaKT (LIEHTpaJbHBbI)
8 coenuusoT ¢ ooMoTkoit HH Tpanchopmaropa nmpoBoioM THaMeTpoOM OKOJIO 5 MM.
['onoBka mnpenoxpaHuTenass CHaOXeHa JBYMS DJEKTPOAaMH, OJMH U3 KOTOPBIX
npunasH K JHY TWIb3bl TOJOBKHM TMpeAOXpaHuTeNsa. BTopoll anekTpon mnpu
BBHMHUMBAHUM TOJIOBKM B OCHOBaHME 0Opa3yeT KOHTAaKTHOE COEIMHEHHUE C
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KBaJIpaTHOM TailkoWd, HABMHUYEHHOM Ha JATYHHYI IINWIbKY 8. Mexay
ANEKTPOJAMHU PACIOJIAraeTcsl CIIOJAHAS MPOKIAJKAa C YETBIPbMsI OTBEPCTHUSMHU IO
OKPYXHOCTH.

[Ipoxnanka CiIy>KUT IJ1s1 TOJIy4EHHUS] TOUHOTO UCKPOBOTO IIPOMEKYTKA
(B oTBepCTHSIX), 0OECIEUNBAIOIIETO 3aJaHHYIO0 Pa3psAHYIO0 XapakTepuctuky. [Ipu
nosiieHun Ha oOMoTke HH BbICOKOro moTeHIMana BO3AYLIHbIE MPOMEXYTKH B
OTBEpPCTHUSIX CIIOJSHON MPOKIAAKH MPOOMBAIOTCS M COOTBETCTBYIOIIAS TOYKA
oomotku HH 3azemisercs.

[IpegoxpanuTtenb yCTaHaBIMBAIOT TakK, YTOObI €ro OCh CHUMMETpPUU
cCoBMajaia ¢ BepTUKaIbHOU ochlo. Ha TpanchopmaTopax HapyKHOM yCTaHOBKH
IPEAOXPAHUTENIb CBEPXY HAKPBIBAIOT KOJIIAKOM, KOTOPBIM MPEIOXPAHSIET €r0 OT
NIBUTA U BOJIBL.

[IpenoxpaHuTenp SBISETCA 3aUUTHBIM IPUOOPOM OJHOPA30BOTO JCHCTBUSL.
[Tocne cpabaTbiBaHUs OH JOJIKEH OBITh 3aMEHEH HOBBIM.

1.4.15 Ins obecrieueHus yIUIOTHEHUN pa3beMHBIX YacTel TpaHchopmaropa
IIPUMEHEHA MACIOCTOMKAsl pe3UHA.

1.4.16 Tpancdopmatop 3amnojHeH TpaHCHOPMATOPHBIM MACIOM, UMEIOIIUM
npoOuBHOE HanpspkeHue He menee 40 kB.

1.5 KoHTpOapHO-U3MEpUTENbHBIE TPUOOPHI

1.5.1 Jlnmga xoHTpoyisi ypOBHA Maclla Ha Kpbllike TpaHchopmaropa
YCTAaHOBJIEH MAacJIOyKa3aTesb IOIUIABKOBOTO THIIA B COOTBETCTBHHM C PUCYHKOM
A.13.

1.5.2 JIns w3MepeHus TeMIiepaTypbl BEpXHHUX CJIOEB Maciia B 0Oake Ha
KpBILIKE TpaHc(opmaTopa MpeaycMOTpeHa Tuiib3a JJIsl YCTAHOBKHU YKMJIKOCTHOTO
TepMoMeTpa. TepMoMeTp mocTaBisieTcs Mo TPEOOBAHUIO 3aKa3UHKA.

1.5.3 Tpauchopmartopsl momHuocteio 1000, 1250, 1600, 2500 xB-A
CHaOKEeHbI TPEJOXPAHUTENBHBIM KJIallaHOM cOpoca JaBiieHHsi (B COOTBETCTBUU C
pucyHkom A.14),

cpa0aThIBAIOIIUM MPY MOBBIIIEHUH BHYTPEHHETO JaBiieHus cBbimie 35 klla
1 00ecrnevynBalolMM BBIXJION Ta30B M3 TpaHC(HOPMATOPOB MpPU aABAPUMHBIX
pexuMax.

1.5.4 Tlo TpeboBaHMIO 3aKa34uuKa TpaHCHOPMATOPHI, TPEIHAZHAUCHHBIE JIJIS
paboThl B MOMEUICHUH, KOMIUIEKTYIOTCS MAaHOBAaKyyMMETPOM JUIsl KOHTPOJIS
BHYTPEHHETO JaBlieHUs B OaKe W CUTHAJIM3ALUMU O MPEBBIIICHUU JOMYCTHUMBIX
BeMMYMH JaBiieHus B Oake. KOHTaKThI MaHOBaKyyMMeETpa MPOBOJAMH
COEUHSIOTCS C KOPOOKOW 3aKUMOB.

1.5.5 Tlo TpeboBanuto 3akazuuka TpaHchopmaTopsl MOITHOCThIO 630—2500
KB-A,

IpeAHA3HAYEHHBIE JUUIS SKCIUTyaTalluy B YCIOBHUAX KaTErOPUI pa3MeEIeHUS
2,3,4 1m0 'OCT 1515069, KOMIUIEKTYIOTCSI MAHOMETPHUECKIUM TEPMOMETPOM
JUTSL ©3MEPEHUS TEMIIEPATYPhl BEpXHUX CIIOEB Macia B 0ake U yrpaBieHUs
BHEIIHUMU AJIEKTPUUYECKUMU LETSIMU. KOHTaKThl MAHOMETPUYECKOTO TEPMOMETPA
IPOBOJIAMHU COEIUHSIIOTCS ¢ KOPOOKOW 3a3KUMOB.
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1.6 MapkupoBKa U IMJI0MOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 TpancopmaTopbl CHAOXKAIOTCS TAOIUYKOW C TEXHHUYCCKUMU
XapakTepUCTUKaMH TpaHchopmaTopa.

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

1.6.1.3 Mecro 3a3emsieHHss OOO3HAUYEHO 3HAKOM  3a3€MJICHUSA
mo 'OCT 21130-75.

1.6.1.4 Ha xpsimke TpanchopMaTopoB MOMIHOCTEIO 25-2500 kB-A psimom
C cepbroit s moabeMa TpancopmaTopa 0003HAUEHO MECTO CTPOTIOBKH, a IS
TpancopmaropoB MomntHOcThi0 2500 kB'A psgom ¢ y3imom Ui mogabema
TpaHchopmaropa, 0003HAYEHO MECTO CTPOMOBKH.

1.6.2 IlnoMmOupoBanue

1.6.2.1 TlnomOupoBanue Gaka TpaHchopmaTopa OCYIIECTBISCTCS IMyTeM
YCTaHOBKH TIJIOMOBI Ha 00JITaX, KPEMSIIUX KPBIIIKY C paMoi Oaka.

1.6.2.2 IlnomOupyercs 3aquBOYHBIA NATPyOOK, KpaH IIapOBOM,
MacjoyKa3aTeiab, TpoOKa civBa Macla, MPEeAOXpAHUTENbHBIN KilamaH cOpoca
JaBJICHUS.

1.6.2.3 B tpancdopmaropax momuocThio 630-2500 kB A mnomOupyrorcs
CEephI'M, PACIOJIOKEHHbIE Ha KpBIIIKE, BO U30€KaHUE IMOJbEeMa 3a HUX
TpaHcpopmaropa.

1.6.2.4 Tlpu HapylmIeHHMH IETOCTHOCTH IIJIOMO H3TOTOBUTENIb CHUMAET
YCTAHOBJICHHbIEC TAPAHTHUHU.

1.7 YnakoBka

Ha Bpems tpancnioptupoBaHnus:

- KOHTaKkTHbIe 3axxuMbl BBOJoB HH Tpancdopmaropos momrHocThio 400
(mampstxenune HH 0,23xB) — 2500 kB-A ynakoBbIBatoTCsl B A€PEBSIHHbBIN SIIHK;

- mepembluku s BBogoB HH nnst tpanchopmartopa momHocThio 2500

KB'A;

- MAaHOBaKyyMMETp, MAaHOMETPUYECKUN TEPMOMETP, KOPOOKa 3aKUMOB

(B citydae 3aka3a NOTpEeOUTENEM) yHaKOBBIBAIOTCS B JACPEBSIHHBIN AIIUK;

- TPAHCIOPTHBIE POJMKU KpPEMmsATCSA K  OMOPHBIM  IIBEJUIEpaM,
pacnoJioKeHHbIM Ha JHe 0aka;

- DKCILTyaTallMOHHas IOKYMEHTAIUs YKJIQJIbIBACTCS B MOJIUITUIICHOBBIM
MEIIOYEK U KPEMUTCA K BBOJIAM.



2 UICTTOJIB30OBAHME W3 IEJIUIA

2.1 IloaroroBka U3€NINi K UCIIOIB30BAHUIO

2.1.1 Mepsi Oe30macHOCTH

2.1.1.1 TpancdopMaTopbl OTHOCATCS K JNEKTPUUYECKUM YCTaHOBKAaM, MO3TOMY
[P BBOJIE B AKCIUTyaTallMIO U B MPOIIECcCe IKCIUTyaTallu TpaHncpopmaropa HeoOXo-
IUMO COOJII0/IaTh BCE HOPMBI, TpaBujia U TpeOOBaHUS BCEX ACHCTBYIOIIMX JOKYMEH-
TOB IO TEXHUKE O0€30MMaCHOCTH U MOKAPHOU 0€30MaCHOCTH 3JIEKTPO-YCTAHOBOK.

2.1.1.2 Tpanchopmarop W €ro akTUBHYIO YacTb HEOOXOIUMO TOJHUMATH
TOJIBKO 32 CHEIUAIbHO NMPeAHA3HAYEHHBIE JIJIs1 TOU 11NN JETaNIN:

- Tpa"chopmaTopsl B coope MomHOCThIO 25—400 kB*A 1 akTUBHYIO 4acTh  C
KPBIIIKOM 3TUX TpaHC(HOPMATOPOB — 3a CEPbIU, PACIIOIOKEHHBIE Ha KPBIIIKE;

- Tpancpopmaropsl B cOope MmomHocThi0o 630-1600 xB'A — 3a cepsry,
pacnojoKeHHbIE Ha Oake;

- Tpancopmartop B coope mMourHoCcThI0 2500 kB*A — 3a  y31bI /Uil IoAbEMa
TpaHchopmaTopa, pacroioKeHHbIE Ha 0ake;

- aKTUBHYIO YacCTh C KPBIIIKOM TpaHCPOpMaTopoB MOIIHOCTBIO 25630 kB-A —
3a CepbI, PacOI0KEHHBIE Ha KPBIIIKE;

- aKTHUBHYIO 4acTh 0€3 KpPBIIIKH — 33 CEpbI'd, PAcHOJIO)KEHHbIE HA BEPXHHUX
SAPMOBBIX OajKax.

2.1.1.3 Kareropuuecku 3anpemniaercs:

- NOAHUMATH TpaHcdopmaTopsl MoHOCTHIO 25400 KB-A 3a cko0bl, IpuBa-
PeHHbIE K 0aKy, cJIyKalue /sl KpelleHusl U3/1e/IMii IPpH TPAHCIIOPTHPOBAHNH;

- MOAHUMATH TpaHchopMaTopbl MOIIHOCTHI0 630-2500 kB-A 3a cepbru,
NPUBapeHHbIe K KPbIIIKE;

- OKa3bIBATh MEXaHMYeCKHe BO31CHCTBUS HA NMPOBOJIOKY, IPUBAPEHHYIO
Kk rogpam no nepuMerTpy 0aka TpancpopmarTopa;

- IPOM3BOAUTH PA0OTHI U MEPEKJIYEHUs1 HA TPaHCPOpMaTope, BKIKYCH-
HOM B CeTh XOTH ObI C OAHOI CTOPOHBI;

- M0JIb30BATHCA NepeKJaYaTereM 0e3 03HAKOMJIEHHUS] ¢ HACTOAIIMM PYKO-
BO/JICTBOM I10 IKCILIyaTALMU;

- OCTABJISAATh MEPEK/JIIYATe]b B MPOMEKYTOYHOM IOJI0KEHHU U 0e3 (puk-
CallUM er0 PYKOATKH;

- JKCIIyaTHPOBaTh TpaHcGoOpMaTop ¢ MOBPEKICHHLIMU H30JSATOPaAMU
(TpelMHaAMM, CKOJIAMH);

- JKCILIyaTHPOBaTh TpaHcopmarop 0e3 mMacjia MM ¢ NOHUKEHHBIM €ro
YPOBHEM;

- BKJIKOYATH Tpancopmartop 0e3 3a3eMJICHU S 0aka.



2.1.1.4 BHUMAHMUME! Temneparypa macia B TpaHchopMaTope MpU €ro
TPAaHCIOPTUPOBAHUM, XPAHEHUU W HKCIUTyaTallMH, KaK MPAaBUJIO, HE COOTBETCTBYET
TEeMIIEpaType Macia IpU €ro 3aJIUBKE B TpaHCHOPMATOP U3TOTOBUTEIEM, BCIICACTBHUE
3TOr0 BHYTPEHHEE [aBJIEHWE B TpaHc(hopmaTope, Kak NpaBWIO, OTIMYAETCS OT
atMocepHoro naBieHus. [loaTomy ansi coxpaHeHus: HaIEKHOCTU U JOJITOBEYHOCTH
TpaHcpopmaTopa, a Takke 0€30MacCHOCTH ero 00CIy>KMBaHHUS 3allpelaeTcss HapyIie-
HUE TEPMETUYHOCTU TpaHchopmaTopa (OTBOpaurBaHUE MPOOOK, OTKPHIBAHUE
naTpyOKa, KpaHa IIapoBOT0, CHATHE MaclloyKa3aTells, MPeIOXpaHUTEIbHOTO KianaHa
cOpoca JaBieHMs], U30JIATOPOB U JIOObIE HAPYIICHUS €T0 YIJIOTHEHUH).

2.1.1.5 Tlpu oOcaykuBaHUHM TpaHCPopMaTopa HEOOXOAMMO YUYUTHIBATH, UTO
TpaHC(OPMATOPHOE MACIO SIBJISETCS TOPIOYEH SKUAKOCTbIO, HMEET BBICOKYIO
TEMIIEpaTypy TOpPEHHs M TPyAHO noxanaercs TymeHuto. [lostomy Bce onepauuu, u
O0COOEHHO CBSI3aHHBIE CO CBApPKOM, JIEKTPOMANKOMN, a TAKKe JIF0ObIe OTHEBbIE paOOTHI,
CJIEyET NPOU3BOJINUTE B COOTBETCTBUHU C IPOTUBOIIOKAPHBIMU IPABUIIAMH.

2.1.2 TlogroroBka TpanchopmaTopa kK padorte

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCIUTyaTaIMIO 0€3 pEeBU3HM.

2.1.2.2 BHHUMAHHE! OrtkpsiBaTh KPBILIKY 32JMBOYHOr0 Yy3Ja Ha
KpPbILIKEe, KpaH LIApoBO#, MpPoOKYy Ha 0ake, CHMMATb H30JATOPbI, MAacJo-
yKa3zarteJb, Pe0XPaHUTEJbHbIN KJIanaH cOpoca AaBjieHHs, COBEPIIATh Apyrue
AeCTBHSA, MOryllHe TNPHUBECTH K pa3repMeruzanum TpaHcdopmaTopa,
3anperaercs.

HcnbiTanue 0aka ruApaBIMYEeCKUM JaBJICHUEM He NIPOU3BOAMTh.

2.1.2.3 OTBOP IIPOBbl N WUCIIBITAHUE TPAHC®OPMATOPHOI'O
MACIJIA HE ITPOU3BOJUTH.

2.1.2.4 Tlepen BxitoueHHEM TpaHchopmaropa CIeAyeT BBINOIHUTH CIETyIO-
e padoThI:

a) IPOU3BECTU BHEIIHUN OCMOTpP TpaHcopmaTopa, yOeaAUThCs B LIETOCTHOCTH
BCEX Y3JI0B, OTCYTCTBMHM CKOJIOB U TPEIIMH Ha H30JSATOPAX, MPOBEPUTH COCTOSHUE
MacJOYIJIOTHUTENIbHBIX COEAMHEHUN H KperieHue npobok. Ilpu oOHapyxkeHuu
ocJIa0JIeHUs] KpEIUIeHWs, TeYd Macjia M3-TM0J MPOKIAJ0K WU MPOOOK MOATSIHYTH
MPOOKY U TallKu COCTUHEHUH.

BHUMAHMUE! Y6eautsces, 4TO KpacHbIN CUTHAIBHBIN IITOK MOIUIABKA MACIIO-
yKazaTelssi HaXOJUTCS B LIMJIMHIPUYECKON YacTH MPO3PAayHOTO KOJMaKa, T.e. He HUXKE
YpOBHSI A B COOTBETCTBUM C PUCYHKOM A.13. DTO sIBIE€TCS MOATBEPKIACHUEM, UTO
YpOBEHb Maciia B TpaHC(opMaTOpe HaxXOIUTCS B JOIMYCTHUMBIX Ipeaenax. B mpoTus-
HOM cjyd4ae BKIIIOUEHHE TpaHcpopmaTopa IOJA HANpsDKEHHE M €ro 3KCIUTyaTalus
HeAomycTuMbl. HeoOX01MMO BBISICHUTH NPUYMHY CHHKEHUS! YPOBHS Macia U ycTpa-
HUTB €€.

YpoBeHb Macia onpenesnseTcs TONbKO M0 MOJI0KEHUIO0 CUTHAIBHOTO ITOKA
noruraBka. OTCyTCTBUE Maciia B MPO3Pa4HOM KOJIIIAKEe MACJIOyKa3aTess He SBISETCS
OpaKOBOYHBIM MPU3HAKOM.
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Ecnu no pe3ynbpTaTaM BHEIIHETO OCMOTpPA BbISIBIIEHA HEOOXOJUMOCTh JOJIMBKU
B TpanchopmaTop macia, Heooxoaumo o COI'JTACOBAHUIO C U3T'OTOBUTE-
JIEM, BBINOJIHWUTH OINEpalyd, NPEeIyCMOTPEHHbIE 11.3.4 HACTOAILIEr0 PYKOBOJCTBA;
MOCJIe ATOr0 OIIOMOMPOBATH KPBIIIKY 3aJUBOYHOTO y37a IUIOMOOW MOTpeOuTeNs,
COCTaBUTbH aKT;

0) yCTaHOBUTH ITPU HEOOXOAUMOCTH TPAHCIOPTHBIE POJMKHU U3 TPAHCIIOPTHOIO
MOJIOKEHUS B pabouee;

B) 3a3eMJINTH OaK TpaHchopmaTopa;

I') IPOTEPETh U30JISATOPHI BETOIIBIO, CMOYEHHOM OEH3MHOM, a 3aT€M CYXOHU;

1) ©3MEPUTH COMPOTUBJICHHE OOMOTOK MOCTOSSHHOMY TOKY;

¢) u3MepuTh conpotusienue uzonsaiuu HH — 6axk, BH; BH — 6ak, HH.

W3mepeHuss mpou3BOAUTh B COOTBETCTBMM € pazfenoMm 2.1.3 HacTosiero
PYKOBOJICTBA;

K) yOeouThCs, YTO MEpPEeKIIoYaTellb YCTAaHOBJIEH M 3aQUKCUPOBAH B OJHOM
13 pabovuX MOJOKEHUH.

2.1.2.5 TIpaBWJIBHOCTB Pa0OTHI MEPEKIIOYATENS ONPEAEIAETCS MO pe3yabTaTaM
M3MEPEHHS COTIPOTHUBIICHUSI OOMOTOK TMOCTOSSHHOMY TOKY M TI0 pe3yJbTaTtaM MpoBEp-
KM K03 puumeHTa TpaHcPpopMaluy Ha BCEX MOJOKEHUIX MMEePEKITIoYaTeNsl.

2.1.2.6 B ciydae 3aka3za moTpeOUTENEM MaHOBaKyyMMETpa U/WJIM MaHOMETPHU-
yeckoro Tepmometpa (s TpancopmaropoB mMonrHocThio 630-2500 xkB-A) HeoO-
XOJUMO BBIIIOJHUTH CIAEAYIOUINE paOOTHI:

a) YCTaHOBHUTH KOpPOOKY 3aKMMOB B pabouee TMOJOKEHHE B COOTBETCTBUH
¢ pucynkoMm A.20, 3akpenuB €€ Ha KpbIIIKe TpaHchopMaTopa Mpy MOMOIIH Kperexa,
BXOJISIIET0 B COOPKY KOPOOKH 3a)KHMOB;

0) yCTaHOBUTh MaHOBAaKyYyMMETp, B COOTBETCTBUU C pUCYHKOM A.21.

Jljis 3TOrO MpenBapUTeNIbHO CHATH IJIOMOY C KpaHa II1apoBoro 2 (B COOTBET-
CTBUU C PUCYHKOM A.22), HaXOJAIIErocs Ha Kpbiike 1, mpoOKy 5 u BUHT 3, 3aTeM
pa3BepHYTh pyYKy KpaHa 4 3arubom K ce0e, 3aKpenuTh pydyKy KpaHa BUHTOM 3,
YCTaHOBUTh MAaHOBaKyyMMETp B pabouee MOJOKEHUE IMyTEM 3aBOPAYUBAHUS €ro 10
pe3rOe B CBOOOAHBIN KOHEIl KpaHa 2 JI0 OTKaza.

3aKpernuTh MaHOBAKYYMMETP Ha KPBIIIKe Oaka 4 Tpu MOMOIIM YTOJIKOB 6 U Kperexka,
MOCTaBJISIEMbIX KOMIUIEKTHO ¢ TpaHchopmaropoM. [Iisi coemrHEHHs MaHOBaKyyMMETpa
C BHYTPEHHHM OOBEMOM Oaka OTKpBITh KpaH 2. OJHy U3 CUTHAIBHBIX CTPEIOK MAHOBaKY-
YMMETpa  YCTAHOBUTH  TPOTHMB  OTMETKM  IIKaIbl, YKa3bIBAIOIIMM  JIABJICHUE
0,025 MITa (0,25 x['c/cM®) (HanGosbIIee H30BITOYHOE JABIICHIE BHYTpU Oaka rmpu HOMHU-
HaAJILHOW Harpy3ke TpancopmaTtopa);

B) YCTaHOBUTH MAaHOMETPHUECKHM TepMoMeTp | B pabouee MmosioKeHHUe B COOT-
BETCTBHUH C PUCYHKOM A.23, 3aKpenuB €ro Ha KphIKe 0aka 4 mpu MOMOIIU YTOJIKOB
2 ¥ Kpenexa, MOCTaBIsIEMbIX COBMECTHO C TPAHC(POPMATOPOM.

[TpaByto cTpesnky MaHOMETPHUUECKOTO TEPMOMETPA YCTAHOBUTH Ha OTMETKE
95 °C, neByro — Ha otmeTKe 90 °C;
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I') TOJICOEAMHUTH CBOOOJIHBIE KOHIIbI MPOBOJOB KOPOOKH 3aKUMOB K KJIEM-
MHBIM KOJIOJIKAM MaHOBaKyyMMeETpa W/WJIW MaHOMETPHUYECKOTO TEPMOMETpPa B CO-
OTBETCTBUU C PUCYHKOM A.24;

1) COCOUHUTH KOPOOKY 3aXKMMOB TpaHchopMaropa ¢ CHCTEMOW 3allUThI
pacrpeaycTpoCTB HU3KOTO HANPSHKEHUS;

€) MpPU MOHTAXKE M MPOBEPKE MAHOBAKYyMMETpAa W/MIW MaHOMETPUUYECKOTO
TEPMOMETpPaA CIEAYyEeT PYKOBOJICTBOBATHCS TAKKE SKCIUTyaTallMOHHBIMU JOKYMEH-
TaMH, TIPUIAraeMbIMHU K TUM TIprOOpam.

2.1.2.7 Tlpoussectu noacoenuHenne k BBojgamM BH m HH coorBeTcTBEHHO
NUTAHUS U HATPY3KU MEIHBIMU WUJIM MEAHO-aTIOMUHUEBBIMU TTACTUHAMU (IITMHAMMU).

[lepen ycranoBkoii Ha BBOAbl HH Ha KOHTakTHBIX 3a)XKuMax OCIAOUTH
Kpenex. KoHTakTHbIe 3aKMMbl HABEPHYTh Ha BBOJbI HE MEHEE:

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

[Tocne ycTaHOBKM KOHTAKTHBIX 3a’KHUMOB 3aTSIHYTh KPETIEKHbIE OOITHI.

Bo wu3bexanme pasrepmeruzanuu TpaHchopMaTopa MNOACOeTUHEHHE
ToxoBeayuux 4yacreii kK Beogam BH u HH 10/15kHO ObITH BBINOJHEHO TAKUM
00pa3oM, YTOObI OTCYTCTBOBAJIN OCEBbIe H M3ru0aK0IINe HATPY3KH HA BBO/IbI.

2.1.2.8 JIns MCKIIOYEHHs] BO3MOKHOCTH ITPOBOpAYMBaHus mmnuiek BBogos HH
IIpH MOJCOEIUHEHNH Kabens (IMH) K TpaHchopmaTopam MomHOCThI0 25—400 kB A
HEOOXOJIMMO YJIEpKUBATh HIDKHIOW TallKy Ha IIMWJIbKE BBOJA TA€UHBIM KITFOUOM.
[IpoBopaunBaHue ILIMAJIBKKA MOXKET NPUBECTH K 3aMblkaHuio BBoga HH BHyTpu
TpaHchopmaropa Ha Oak.

2.1.2.9 Bxumouars TpaHchopMaTop B CETh pa3peliaeTcs TOJIYKOM Ha IMOJTHOE
HOMUHAJIBHOE HANpPsHKEHUE.

2.1.2.10 Ecnu oTkIIFOYeHHE BBEJICHHOTO B AKCIUTyaTaluio TpaHchopMaropa He
OBLIIO CBSI3aHO C MPOBEJIEHWEM Ha HEM pabOT WJIM IEUCTBUEM 3allIUT, TO TpaHChopmMa-
TOp MOXET ObITh BBEJEH B pabOTy 03 MpOBEACHHS MCIBITAHUNA U U3MEpPEHUN Tapa-
METpPOB.

2.1.2.11 Bo BceM HE OrOBOPEHHOM IIPH MOATOTOBKE TpaHchopmaTopa K padboTe
M €ro JKCIUTyaTalldd PYKOBOJICTBOBATHCSA CIEAYIOIIUMH JCHUCTBYIOIIUMHU JOKYMEH-
TaMHu:

- [IpaBriiamu yCTpOMCTBA JIEKTPOYCTAHOBOK;

- Texuuuecknumu Kojiekcamu ycranoBusiuecs npaktuku (TKID);

- O0BeMOM ¥ HOPMaMU UCIIBITAHUH 3JIEKTPOOOOPYIOBAHUS,

a TaKkke JPYTUMH JICUCTBYIOIIUMH TEXHUYECKUMH HOPMATHUBHBIMU IPaBOBBIMU
aKTaMHu.
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2.1.3 Onpenenenne XxapakTepPUCTUK U30JISIIIUN

2.1.3.1 3a TeMmmeparypy u3oisuuu TpaHchopMaropa, HE IOJBEpPraBIIETOCs
HarpeBy, IPUHUMAETCS TEMIIEpATypa BEPXHUX CIOEB Maca.

2.1.3.2 Ecan Temneparypa Tpancpopmatopa Huzke 10 °C, To 1iis1 usmepe-
HHS XaPaKTEePUCTUK U30JSIMU TPAHCPOPMATOP J0JIKEeH ObITH HArpeT.

2.1.3.3 HarpeB npou3BOAUTH OJHUM W3 CIEAYIOIIUX METOMIOB:

- pa3MeEIlEHUEM B OTAIJIMBAEMOM NIOMEIICHHH;

- HarpeBOM JJIEKTPOIIEYaMHU 3aKPBITOrO THUIIA, YCTAHABIMBAEMBIMU TOJ JHO
TpaHchopmaropa;

- UHYKIMOHHBIM MPOTPEBOM 3a CUET BUXPEBBIX MOTEPD B CTAIU OaKa;

- TIPOrPEeBOM OOMOTOK TOKaMH CO 3HAYEHUSIMU, HE MPEBBIIAIONIUMU HOMHU-
HaJBbHBIX 3HAUYCHUMN, YKAa3aHHBIX B TACIIOPTE TpaHChopMaTopa.

2.1.3.4 Tlpu narpeBe TpaHc(opmaTopa Temreparypa U30JSIUN IPUHUMACTCS
paBHOU cpenHeil temmeparype oOMoTku BH, ompenensiemoil mo compoTHUBICHUIO
0OMOTKH MOCTOSIHHOMY TOKY. MI3MepeHne yka3aHHOTO CONpPOTUBIIEHUS MPOU3BOAMTD
He paHee, yeM uepe3 60 MUH MOCje OTKIIOUEHHUS HarpeBa TOKOM B OOMOTKE WIIH
yepe3 30 MUH nocIie OTKIIFOYEHUSI BHEITHETO HATPEBA.

2.1.3.5 ComnpoTuBneHne U30as0un u3MepsATb merommerpom 2500 B ¢ BepxHuUM
npenenom m3mepenusa He Hwke 10000 MOwm. ITlepen Havanom KaXaoro M3MEpEHHUs
UCIIBITyeMasi 0OMOTKa JA0JKHA OBITh 3a3€MJIEHA HE MEHEE YEM Ha 2 MHUH.

2.1.3.6 CocTosiHrEe U30JIAINH, IPH KOTOPOM TpaHc(opMaTop pasperiaeTcs
BKJIIOUYAThH B SKCILTyaTallUIO, JOJIKHO COOTBETCTBOBATH JCHCTBYIOIIEMY TOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUHN AIIEKTPOOOOPYIOBAHUS .
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2.1.4 Dkcnyatanus TpaHcpopmaropa

2.1.4.1 MakcuManpHO JOIYCTUMBIE CHUCTEMATHUYECKHE HArpy3Ku U JIOIyCTH-
MbI€ aBapHifHbIC MEPErpy3KH TpaHcpopmaropa B COOTBETCTBHM C Tabiuuamu A.S,
A.6.

B Tabmunax npusenensl 3HaueHus K, u h nus cyrouyHoro mpsiMoyroibHOTO
JABYXCTYIIEHYATOrO rpaduka Harpy3ku Tpancopmaropa npu pa3inyHbIX 3HAYCHUSIX
K n Ooxu1.

Jlna mpomexyTtounbix 3HaueHuit Ky u Ooxu. 3nauenue K, crnemyer ompene-
JIATh JTUHEWHON UHTEPIIOJISIIACH.

OoxJi1. — TemnepaTypa okpyskaromei cpensl, °C;

K; — HavanpHas Harpyska, IMpEALIECTBYIOIIAs Harpy3ke uiau neperpyske Ko,
WM Harpyska rocie cHukeHus Kj, B 101X HOMMHAJIBHONW MOIIHOCTH WJIM HOMMU-
HaJBHOT'O TOKa!

Kl = e = mmmmmmeeee- ; (1)

K; — narpy3ka wim neperpyska, clieyroas 3a HadaJlbHOW Harpy3koul Kj, B
JI0JIIX HOMHUHAJIBHON MOIITHOCTH MJIM HOMUHAJILHOTO TOKA,

S, I
K2 = - = - ; (2)
SHOM. IHOM.
h — npomomkuTenbHOCTh Harpy3ku K, Ha JBYXCTyHNEHYATOM CYTOYHOM

rpaduke Harpy3KH, 4.

B Ta6mn.A.5 o6o3nauenue (+) ykasplBaeT Ha TO, YTO JJIsl IAaHHOTO peKMMa Ha-
rpy3ku pacuetHoe 3HadeHue K,>2,0, HO nomyckaercs ero Jito0oe 3HaYEHUE B WH-
TepBAJIE 1,5<K»,<2,0.

2.1.4.2 Jlonyctumslii padounii Tok BBoJoB HH ¢ MegHbiMM TOKOBEIyIIMMHU
HIUIbKAMHU:

- MI12-450 A;
- MI16-600 A;
- M20-850 A;
- M27-1360 A;
- M33-2030 A;
- M48-3150 A.

2.1.4.3 TpaunchopmaTop momyckaeT MPOAOKUTEIBHYIO HATpy3Ky HEUTpaiu
oomotox HH 100 % nomuHanpHOTO TOKa 00MOTKH HH.

2.1.4.4 TpaunchopmaTop J0MMyCKaeT MPOJAOIDKUTEIbHYIO pa0doTy (MpYU MOIITHO-
cTH He 00Jiee HOMUHATBLHOM) MPY NIPEBBIIICHUN HAIIPSIKEHUS HA JIIOOOM OTBETBIIEC-
Hun oomoTku BH Ha 10 % Gosiee HOMUHATBHOTO HAMPSKEHUS JAHHOTO OTBETBIIE-
Hus. [Ipu sToM HanpsbkeHue Ha J1r000i oOMoTke BH He 10mKHO npeBbIIaTh Hau-
oosbiiee padouee Hanpsibkenue mo 'OCT 721-77.
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2.1.4.5 Tpanchopmartop IOMyCKaeT MPOJOLKUTEIBbHYIO HArpy3Ky OJHOM WM
JIBYX OOMOTOK TOKOM, IIPEBBIIAIOIMINM Ha 5 % HOMUHAJIBHBIN TOK OTBETBIICHHUS, Ha
KOTOpOE€ BKJIIOUE€HA COOTBETCTBYIOIIAs 0OMOTKA, €ClIM HalpsHKEHUE HU HA OJHOW U3
0OMOTOK HE MPEBBIIAET HOMUHAJIBHOTO HANPSKEHHUS COOTBETCTBYIOIIETO OTBETBIIE-
Hus. [lpu 5TOM TOK Harpysku He NOKeH npesbimarth 1,05 HOMHMHAIBHOrO TOKa
OOMOTKH, a MOIIHOCTh Harpy3ku TpaHchopMaropa HE JOJDKHA ObITh Oosiee HOMHU-
HAJIBHOM.

2.1.4.6 TpancdopmaTop AOMyCKaeT B IKCIUIyaTallud yAapHbIE TOTYKU TOKOM.
[Ipu 5TOM OTHOIIIEHUE JIEUCTBYIOIIETO 3HAYEHUsI TOKAa K HOMHUHAJIBHOMY (KPaTHOCTD)
HE JOJKHA MPEBBIIIATH:

4,0 — npu yKclie yAapHBIX TOJTYKOB TOKA B CYTKH JI0 3 BKJIIOYUTENBHO;

2,0 — mpu yuciie yaapHbIX TOJTYKOB cBhIIe 3 110 10;

1,3 — npu yucae ynapHbeIx ToqukoB cBbimie 10 o 100.

[TpoIOIKATENBHOCTD TOTYKOB — 110 15 c.

2.1.4.7 Tlpu skcrutyataniuu TpaHncdopmaTopa HEOOXOIUMO YUYHUTHIBATh TAKKE
MECTHbIE MHCTPYKLHH, YUYUTHIBAIOIINE CIIEUU(PUKY KOHKPETHOTO 00BEKTa, KIMMATHU-
YECKOM 30HBI, XapaKTep HArpy3Ku MOTpeduTeneil u npyrue (HakTopsl.

2.1.4.8 OTBOP IMPOb U UCIIBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIVIYATAIIUU HE ITPOU3BOAUTD!

2.1.4.9 Tlopsinok pabOThI C MEPEKITIOYATEIIEM.

[IepekinroueHue cTyneHel HalpsKEHUs NPOBOAUTH IIPU TEMIIEpAType HE HUKE
munyc 40 °C.

[lepen mnepexiatodeHHEM HANPSHKEHUS OTKIIOYUTH TpaHC(OpMaTop OT CETH
CO CTOPOHBI KaK BBICILIEr0, TAK U HU3IIETO HANPSKECHHUS.

ITepexiaroyenne Bo30y:KI1eHHOr0 TpaHcGopMaTopa He J0IycKaercs!

[Tpou3BOANTH NEPEKIIFOUEHHE B CIEYIOIIEM TOPSIKE:

a) OTBEpHYTh KOHTprailky BHHTa (DUKCAIIMH TOJIOKEHUHN, PACTOJI0KEHHOTO
Ha PYKOSITKE TIEPEKIII0YaTeNs, Ha 5...8 MM;

0) BBIBEpHYTh BUHT (PUKCALIMM JIO BBIXOJIA €r0 U3 OTBEPCTHS yKazaTeis MoJio-
YKCHUI;

B) MOBEPHYTh PYKOSATKY MPHUBOJA A0 COBNAACHUS CTPEIKUA HA PYKOSITKE C Tpe-
OyeMbIM TOJIOKEHUEM Ha yKa3aTesie MOJ0KEeHUIH;

I) 3aBEpHYTh BHMHT (PuUKcauuu A0 ymHopa, yOeauThCs, YTO OH BOIIEN B
OTBEPCTHE yKa3aTells MMOJI0KEHU;

1) 3aBEpHYTh KOHTPraiky J0 ynopa B PYKOSTKY.

2.1.4.10 [l OYMCTKM KOHTAKTHOM CUCTEMBI IEPEKIIIOUATENS] OT OKUCH U I1LJIa-
Ma He0OXOUMO BBINIOJIHUTH MIPOKPYUYHUBAHUE TEPEKITIoYaTeNs 10 3—5 LUKIOB B OJHY
U JPYTyl0 CTOPOHBI IpPU KaXJIOM MEPEKIIOUEHUH OTBETBJICHUA OOMOTOK WM TpHU
IIPOBEICHUH TEKYILIUX PEMOHTOB.

2.1.4.11 Tlocne uctedeHus: Cpoka CIIykObl, yKa3aHHOTO B TTacropte, TpaHchop-
MaTop MOJABEPTHYTH MPOBEPKE U UCTIBITAHUSIM COTJIACHO JACHCTBYIOUIEMY JOKYMEHTY
“O0BeM U HOPMBI UCTIBITAHUN JIEKTPOOOOPYAOBAHUS .

I1o pe3yabTaTam NpoBepoOK U UCNIBITAHUM NPUHATH PelIeHHe O PUTOAHO-
CTH TPaHcPhOPMATOPA K JAJTbHEHIIEeH IKCIIyaTallMH.
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3 TEXHUYECKOE OBCIIY X XUBAHUE

3.1 Ha mpoTsbkeHMHM BCEro cpoka ciykObl TpaHcpopMaTopa MpPOBEIACHUS
Npo(HUIaKTUYECKUX PEMOHTOB, CBA3aHHBIX C BCKPBHITUEM TpaHC(HOpMATOpa, 3aMEHOU
U CYIIKOW TpaHC(HOpPMATOPHOTO Macia, He TpeOyeTcsl.

Ot6op mpo0 W MNPOPMIAKTUYECKHE HCIBITAHUS Macjia He MPOU3BOAUTH.
B ocranbHOM 00BeM W MEPHOAMYHOCTH HCHBITAaHUN TpaHchopMaTropa B IKCILTY-
aTalUy JIOJDKHBI COOTBETCTBOBATH TPEOOBAHMSIM JIEMCTBYIOIIMX IPABHII TEXHHU-
YECKOM IKCIUTyaTaluu TpaHC(HOpMaTOpOB.

3.2 Jlns CBOEBpEMEHHOTO OOHApYKEHHsI HEHUCIPABHOCTEHW TpaHchopMarop
CJIelyeT MOABEPraTh MEPUOANUECKOMY BHEIIHEMY OCMOTPY (0€3 OTKIIIOUEHHUS TpaHC-
dbopmaropa ot cetu). [Ipu ocmoTpax yOeauThCS B OTCYTCTBUM MEXaHMYECKUX IOB-
pexJeHuil 0aka, U30JITOPOB, T€UEH Macia, MPOBEPUTH COCTOSIHUE JIAKO-KPACOUHBIX
ITOKPBITUH.

3.3 Ilpu BO3HMKIIEH B MpoOIECCe TEKYLIEH 3KCIUTyaTallMd HEOOXOAUMOCTH
JIOJIMBKU TIO0 KaKUM-JIHOO MpUYMHAM B TpaHChOpMaTop Macja PYKOBOJICTBOBATHCS
CJIEIYIOLIUM:

a) paboThI IO JOJUBKE MPOU3BOAUTH MOCIE BBISIBICHUS U YCTPAHEHUS PUUUH
CHIDKEHMS YPOBHSI Macia B TpaHc(hopMaTope;

0) TOJIMBKY MOKHO BBINIOJIHATH MPU YCIOBHH, YTO B TpaHCPOpMaToOpax MOII-
HOCTBIO 630 kB-A u BbIlIe ypOBEHb Macia HaxoauTcs He Hke 200 MM, a B TpaHC-
(dhopmaTopax MEHBIIUX MOIIHOCTEN He HKE 130 MM OT BepxHel miockocTu (hiiaHia
3JIMBOYHOTO MaTpyOKa.

Ecnu ypoBeHb Macia HaXOAUTCS HUXKE YKa3aHHBIX pa3MEpOB, HE UCKIIOUYEHO,
YTO MPOU3ONUIO YBIAKHEHHUE U30JIALMM AKTUBHOM YacTH M TpeOyeTcs MpOBEIECHUE
PETJIAMEHTHBIX pa0dOT B YCIOBHSX CIIEIMAIM3UPOBAHHOTO MPEANPUATHS,

B) DJIEKTpHUUECKash MPOYHOCTh JIOJIMBAEMOTO Macjia JIOJDKHA OBbITh HE HIKE
30 kB, temneparypa — He Huxe 10 °C. OcranbHble TEXHUYECKHE XapPaKTEPUCTUKU
JIOJKHBI COOTBETCTBOBATh HOPMATHUBHBIM JIOKYMEHTaM Ha TpaHC(HOPMATOPHOE Mac-
7o0. JlJist JOJIUBKM B TMpeJeNiaX BbINIEYKAa3aHHBIX YPOBHEHN JTOMYCKaeTCsl MPUMEHEHUE
HEJEera3upoBaHHOIO TPAHC(HOPMATOPHOTO Macia;

') TeMIeparypa TpancpopMaropa B MPoLecce AOIUBKH J0HKHA ObITh HE HIKE
10 °C.

[Ipumeuanne — JoauBKYy MacaoM TpaHchopmaTopa, y KOTOPOro He UCTEK
FAapaAaHTHUHHBIA CPOK JIKCILIyaTAllMU, NMPOM3BOAMTH TOJBKO IO COIJIACOBAHMIO
€ U3rOTOBHUTEJIEM.

3.4 TlocienoBaTeNbHOCTh BBIMOJHEHUS OMEpaldid Mo JOJMBKE B TpaHCPoOp-
MaTop Macia:

- OTKPBITh KPBIIIKY 3aJMBOYHOTO TMATPyOKa W TPOU3ZBECTH 3aMep YPOBHS
MacJlia. BeinosiHeHrE NOCIeNyOIIMX ONepalnii IPOU3BOIUTH MPHU BHIMOIHEHUH YCIIO-
BUSI, U3JI05KEHHOTO B 11.3.3 0;

- IPOU3BECTH JOJIMBKY Maciia 10 MOJIHOTO 3al0JHEHUS 3AJIMBOYHOIO Y3I1a;

- 3aKPBITh KPBILIKY 3aJIMBOYHOIO y371a;
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- OTBEPHYTH Ha 2...3 BUTKA CIMBHYIO MPOOKY, PACIOJIOKEHHYIO B HUKHEH
gacTu Oaka Tpancopmaropa, u ciuth 11...12 1 macma y TtpaHchopmaTopoB
morHocThIO 1600, 2500 kB-A, 7...8 1 Macna y TpaHc(OopMaTOpOB MOITHOCTHIO
1000 u 1250 kB-A, 4...5 1 y Tparchopmaropa momHocThi0 630 kB-A, 2..3 1y
TpanchopmatopoB MomHOCTEI0O 250 u 400 kB-A, 1...2 1 y TpanchopmaTopoB
mormHOCThIO 100 1 160 kB-A, 0,5...1 1 y TpanchopmaTopoB MOITHOCTHIO 25, 40
KB-A 11 cHIKeHUs 1aBlieHusl BHYTpH 0aka TpaHcopmaTopa BO Bpems padoThl;

- 3aBEPHYThH CIUBHYIO MIPOOKY.

3.5 Jlo BkitoueHust TpaHchopmaropa moJ| HanpsbKeHUE W3MEPUTh COMPOTHUB-
JIEHUE €ro M30JsIuu. Pe3ynbTaThl U3MEPEHHM JTOJKHBI COOTBETCTBOBATH TpeOOBa-
HUSM JoKyMeHTa “O0beM U HOPMbI UCIIBITAHUH 3JIEKTPOOOOPYAOBaHUS .

3.6 B cnyuae HeoOX0AMMOCTH (IIpHU CIy4YallHBIX MEXaHMUYECKUX IOBPEX[Ie-
HUSAX, HEUCIPABHOCTSX, BBI3BAHHBIX JPYTUMHU MPUUMHAMHU) TPOU3BECTH OCMOTP
TpaHcopmaTopa ¢ NOJbEMOM AaKTUBHOM 4acTu. PabOThI 1OJKHBI MPOU3BOIUTHCS B
CHenuaibHO O0OpPYIOBAHHOM MECTE€ MEPCOHATIOM, HMMEIOUIUM COOTBETCTBYIOIIYIO
kBanmpukanuro. TemmepaTypa akTHBHOM YacTh MPU STOM JIOJDKHA MPEBBIIIATH
TEMIIEPATYpPy TOYKH POCHI OKPYKAIOIIEr0 BO3AyXa HE MeHee, ueM Ha 5 °C U BO Bcex
ciydasx 1okHa ObiTh He Hike 10 °C.

3.7 Ilomemienue, rae NPOU3BOJIUTCA BCKPBITHE TpaHC(hOpMaTropa, HO0IKHO
OBITh CyXUM W YHCTBIM, 3alIUIIEHHBIM OT TOMAJaHUS aTMOC(EpPHBIX OCAIKOB U
MIBUTH.

3.8 IlocnemoBaTenbHOCTH pa30opku TpaHchopmarTopa.

3.8.1 Cauth Macno B YUCTHINA pe3epByap yepe3 mTylep BHU3Y Oaka TpaHchop-
MaTopa, OTKpBIB CHauaja MpoOKy STOro INTylepa, a 3aTeM, KOorja CTpys Macia
YMEHBIIUTCS, TATPyOOK Ha KpbIlike Tpancpopmaropa. llTyniep BHU3Y Oaka OTKpHI-
BaTh OCTOPOKHO, MOMHS, YTO Maciio B TpaHc(hopMmaTope, Kak MpaBHIIO, HAXOAUTCA
IIPU HEKOTOPOM JIaBJICHUH UJIH Pa3peKEHUU.

3.8.2 B Ttpanchopmaropax MOUIHOCTBIO 25-630 kB:-A BBIIOTHUTH CIEAY-
IOLLME OTNEPALIUHU:

- OTBEPHYTbH OOJITHI, KPEMSIINE KPBILIKY K OaKy;

- IOJHATH AKTUBHYIO YacTh C KPBIIIKOHN 3a CEPhI'H, PACTIOIOKEHHBIC HA KPBITII-
Ke TpaHc(hopmaTopa B COOTBETCTBUM C pUCyHKOM A.25, A.25.1 u Tabauneit A.7.

3.8.3 B tpancdopmaropax momrHocteio 1000, 1250, 1600, 2500 kB-A BbInoJ-
HUTH CJEAYIOLINE ONEPALINH:

- OTBEpHYTH raviku co mmwiek BBoaoB HH, BH u custe n3onsaropet HH;

- CHATh PYKOSITKY MEPEKIII0YaTeNs U yKa3aTelb MOJ0KEHUH;

- OTBEpPHYTHh OOJITHI, KPEMSIIME KPBIIIKY K 0aKy, U CHATHh KPBIIIKY TpaHC-
dbopmaropa;

- OTBEPHYTh rallkiu U BBIBECTU U3 3aLICIUICHUS CKOOBI, KPEIIINe aKTHUBHYIO
yacTh B Oake;

- IOAHSTH AKTUBHYIO YaCTh 33 CEPhI'H, PACIIOJIOKEHHBIC HA IPMOBBIX OanKax, B
COOTBETCTBHH C pUCYHKOM A.26 u Tabiunen A.7.

3.9 CoOopky TpaHchopmaTopa NPOU3BOAUTH B OOpPaTHOM  MOPSAKE.

17



3.10 3anonnenue TpanchopMaTopa MaCIIOM.

3.10.1 3anonHuTh TpaHc(hHOPMATOP MACIOM C 3JIEKTPHUUECKON MPOYHOCTHIO HE
meHee 30 kB 10 momHOTO 3amofHEHUs 3aJTMBOYHOTO MaTpyOKa. 3amojHeHne MacioM
BBIIIOJIHUTh 110 BO3MOXXHOCTH B OJHMH HpueM. Temmeparypa 3aJuBaeMoOro macia
nomkHa 0Tk He HIDke 10 °C, a TemmepaTypa akTUBHOM 4acTH TpaHchopMaropa —
BBIIIIE TEMIIEPATYpPbI Macia.

3.10.2 OctaButh TpaHchopmaTop ISl BbIXOJAa M3 AKTUBHOM YacCTH OCTATKOB
BO3/lyXa Ha CPOK HE MEHEE ABYX CYTOK.

3.10.3 I[Tocne oTcTos TpaHnchopMaTopa Mpu HEOOXOIUMOCTH JIOJIUTh MACIO /10
MOJIHOTO 3aIOJHEHUS 3aIMBOYHOIO NaTpyOKka. 3aKphITh MATPyOOK KPBIIIKOM, TPOBeE-
PUB MIPEIBAPUTEIIBHO LIEJIOCTHOCTh U COCTOSIHUE YIDIOTHUTEIBbHON MTPOKJIAIKH.

Temneparypa macia B TpaHcopMaTope BO BpeMsl 3aKpbIBaHUS NaTpyoO-
Ka 10JIkHA ObITH B nipeaesax (40+20) °C.

3.11 O6bemM UCTIBITAHUN U HOPMBI KOHTPOJIMPYEMBIX MapaMeTpoB TpaHchop-
Maropa rnepej BKIIOUYEHUEM B padOTy MOCIIE €ro BCKPBITUS JTOJKHBI COOTBETCTBOBATH
TpeOOBaHUAM JEHCTBYIOLIEro JTOKyMeHTa “O0beM U HOPMBI UCHBITAHUNA 3JIEKTPO-
000opy1oBaHUs ”
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4 XPAHEHUE U TPAHCIIOPTUPOBAHUE

4.1 TpanchopmMaTop OTIPABISAETCS U3TOTOBUTENIEM MOJTHOCThIO COOPAaHHBIM U
3aMOJHEHHBIM TPaHC(HOPMATOPHBIM MACIIOM.

4.2 TpancnopTupoBaHue TpaHCPopMaTOpa MONKET OCYIIECTBISTHCS JTHOOBIM
BUJIOM TPAHCIIOPTa, KPOME MOPCKOTO.

Kpemnnenue tpanchopmaTopa Ha TPaHCIIOPTHBIX CPEACTBAX W TPAHCIIOPTHPO-
BaHHME OCYIIECTBIISIOTCS B COOTBETCTBUU C TPABWJIAMH, ACHCTBYIOIIMMHU HA TpaHC-
MOpPTE COOTBETCTBYIOLIETO BHAA C YYETOM OOECHEeueHHUs] COXPaHHOCTH TpaHchop-
MaTopa H €ro y3J0B.

4.3 Ilorpy304HO-pa3rpy304HbI€ OINEpaluid HEOOXOJAUMO BBINNOJIHSATH COOTBET-
CTBYIOUIUM OOOpYJOBaHUEM C COOJIIOJICHUEM JEHCTBYIOIIMX MPABWI TEXHUKH O€3-
OMACHOCTH U Mep, 00ECTICUNBAIOIIUX COXPAHHOCTh TpaHchOpMaTOpa U €ro y3JIOB.

4.4 Tlompem TtpanchopmaTopoB wmomHocThio 25-400 xB-A cnenyer
MIPOU3BOAUTH TOJIBKO 33 CEPbI'U, PACIOJIOKEHHBIE HA KPBIIIKE, TpaHC(hHOpMAaTOPOB
630—-1600 xkB-A TonbKO 3a cepbru, pacmloioKeHHbIEe Ha 0ake, TpaHchOopMaTOp MOIII-
HOCThIO 2500 KB* A TonbKO 32 y37bI 17151 TOAbeMa TpaHchopMaTopa, pacroioKEeHHbIE
Ha Oaxe.

Ctpombl TIpH 3TOM JOJKHBI OBITh TAaKOW JJIMHBI, YTOOBI YTOJ OTKJIOHEHUS
CTPOI OT BEPTHUKAIHU He npeBbiman 30°.

4.5 TMogaumaTts Tparchopmatopsl MOmIHOCTEIO 25—400 kB-A 3a ckoOwbI, mpu-
BapeHHBIC K 0aKy, CIIyXaIlue I KPEIUICHUsI TIPU TPaHCIIOPTUPOBAHUH, TpaHCchOp-
MaTopel MomHOCTRIO 630-2500 B-A 3a ceppru, mnpuBapeHHBIE K KpBIIIKE,
KATETOPUYECKU 3ATIPELIIAETCA!

4.6 BHUMAHHWE! HeoOxonumo obeperaTb OT MEXaHUYECKUX BO3JIEHCTBHIMA
ropocTeHky 6aka, Tak Kak OHa U3rOTOBJIEHA U3 TOHKOJIUCTOBOM CTAJIH.

SAIIPEIIAIOTCSH MexaHnueckue BO3ACWCTBUS Ha MPOBOJIOKY, IPUBApPEH-
HyI0 K Todpam 1o nepumeTpy Oaka TpanchopmaTtopa, BO n30ekKaHUE TTOBPEKICHUS
ropoCTEHKH B MECTaX CBAPKHU.

IIpu MexaHM4eckoM MNOBpeXIeHUM TOPPOCTEHKH H3rOTOBUTEIbL HMeeT
MPaBo CHATH YCTAHOBJIEHHbIE TAPAHTHUH.

4.7 Tlpu nnutensHOM (Oosee IBYX JIeT) XpaHEHUHM TpaHchopmaropa HE0OXo-
JTUMO TIEPUOANYECKH TIPOU3BOIUTH €0 HAPY>KHBIH OCMOTP.

4.8 OT00p Npod u UcHbITAHUA MAcJIa B Mpoliecce XpaHeHusi TpaHcgopma-
TOpa He MPOU3BOANTD.

4.9 YcnoBus xpanenus tpancopmaropa — 8 mo 'OCT 15150-69 (Ha oTKpHI-
THIX IUIONIaAKaxX Npu Temneparype oT MuHyc 60 g0 maroc 50 °C) Ha Cpok coxpaHs-
€MOCTH JI0 OJiHOTO rojaa; npu yciaoBun xpanenus 5 nmo 'OCT 15150-69 (nonx Hage-
COM WJIM B MOMENIEHUSX Mpu Temreparype ot muHyc 60 mo mmoc 50 °C) — cpok
COXpPaHSIEMOCTH JI0 JIBYX JIET TIPH €KEroJJHOM BHEIIHEM OCMOTpe TpaHchopmaropa
norpeduTenem.
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BHUMAHMUE!
3AIIPEHTAETCA IIOJHUMATD
TPAHCD®OPMATOPHI MOIIIHOCTHBIO 25, 40, 100, 160, 250,
400 kB A
3A CKOBBbI, ITIPUBAPEHHBIE K BAKY.
SAIIPEIHAETCA IIOJHUMATD
TPAHCO®OPMATOPBI MOIIIHOCTBIO

630, 1000, 1250, 1600, 2500 kB-A
3A CEPBI'U, ITPUBAPEHHBIE K KPBILIKE.

SAIIPEIMAETCA HAPYIIATDH 'EPMETU3ALINIO
TPAHCOOPMATOPA.

5 VTUIIN3ALMA

5.1 VYkazanus 1o yTWIM3allMu TMPUBEIECHBI B MacopTe TpaHcpopMaropa.
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1- mpoOka cnuBHas; 2 - 3aKUM 3a3eMJIeHUs; 3 - Oak; 4 - Tabiauyka; 5 - cepbra s
nogabeMa TpaHcpopmaropa; 6 - Tuiab3a I TEPMOMETpa; 7 - MaclioyKas3aTelb;
8 - marpy6ok juist 3anmBKu Macia; 9 - BBog BH; 10 - BBog HH; 11 - nmpobGuBHO#
MpeIOXpaHnuTeNb (YCTAaHABIMBACTCS IO 3aKa3y morpeburens); 12 - poimk TpaHc-
nopTHBIN st Tpanc@opmaropoB mMoimHOcThi0 100, 160 kB-A (ycranaBnuBaeTcs
no 3akazy norpeourens) u 250, 400 kB-A; 13 - nepexitodaress.

Pucynox A.1 — O6mmii Bua tpanchopmatopoB momHOcTh0 100-400 kB-A
0e3 MaHOBaKyyMMETpa
['paduka yepTexka COOTBETCTBYET TPaHC(HOPMATOPY MOITHOCTHIO
160 xB-A knacca Hanpsbxenus 10 kB
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1 — npoOka cnuBHas; 2 — POJIMKUA TPAHCHIOPTHBIE (YCTaHABIUBAIOTCS 110
3aKkasy norpebutens); 3 — 3axuM 3azemiieHus; 4 — 0ak; 5 — Ta0nuuKa;
6 — ckoba st KperIeHUs! TP TPAHCTIOPTUPOBAHUM; 7 — cephra s
noabeMa Tpanchopmaropa; 8 — kKapMaH TEpMOMETpa; 9 — MacioyKas3aTenb;
10— BBoa BH; 11 —BBOx HH; 12 — mpemoxpaHuTenbHBIN KIalaH;

13 — matpyOox /15t 3aIMBKH Macha; 14 — mepexiIrovaTenb.

Pucynok A.1.1 — O6muit Buj TpancopmatopoB MonTHOCTEIO 25—40 kB-A
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1 - npoOka cnuBHasl; 2 - 3aKUM 3a3eMJjieHus; 3 - 0ak; 4 - Tabinuka; 5 - cepbra
TSI IoTheMa TpancopmaTopa; 6 - TuiIb3a JUIsl TepMOMETPa; 7 - MacIoyKa3aTelb,
8 - maTpy0Ook ans 3anuBku Macia; 9 - 8Bog BH; 10 - 8Bog HH; 11 - mpobuBHoiA
MPEIOXpaHUTENb (YCTaHABIMBACTCS IO 3aKa3y IMOTpeOUuTens);

12 - ponuk TpaHcniopTHBIN 1t TpanchopmaTopoB MomHOcTHI0 100, 160 kB-A
(ycranaBnuBaeTcs o 3akazy norpeoutens) u 250, 400 kB-A;

13 - maHOBakyyMMeTp (YCTaHABIMBAETCS 110 3aKa3y MOTPEOUTENN);

14 - xopoOka 3a)KuMOB (YyCTaHABJIUBACTCS TPU 3aKa3e MAHOBAKYYMMETPA);

15 - nepekstouarTens.

Pucynox A.2 — O6mmit Bua tpanchopmatopoB momHocThio 100-400 xB-A
C MAaHOBaKyyMMETPOM
['paduka yepTexa COOTBETCTBYET TPaHCHOPMATOPY MOIIHOCTHIO
160 kB A knacca Hanpsioxenus 10 kB
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1 - pomuk TpaHCHOPTHBIA; 2 - MpoOKa AJIs yJaJeHWsl OCTATKOB Macia (i
Tparchopmaropa mormHocThio 1600 kKB'A); 3 - npoOka ciuBHas, 4 - 3aXKHM
3azemiieHus; S5 - Oak; 6 - ceppra Al moabeMa TpaHchopmaropa; 7 — Macio-
yKazaTellb; 8 - maTpyOoK Ui 3aJTMBKU Macia; 9 - IiacThHA IS MOAbeMa KPBITIKU
TpancopmatopoB MomHocThi0 1000, 1250, 1600 kB-A u KpbIiku ¢ akTUBHOM
gacTeio TpaHchopmaTopo MomHOCTEIO 630 kB°A; 10 - BBox BH; 11- BBOI HH;
12 - npoOuBHOI TpeoXpaHuTeNh (YCTaHABIMBACTCA TI0 3aKa3y norpedurens); 13 -
MIPEOXPAaHUTENBLHBIN KianaH (s TpanchopmaropoB morrHocThio 1000, 1250,
1600 xB-A); 14 - rtabmuuka; 15 — rume3a i TepMomeTpa; 16 - TpUBOX
TIEPEKITFOYaTeNst

Pucynok A.3 — OOmwuii Buj TpanchopmaTopoB MoiHOCThi0 630—1600 kB-A
0e3 npubopoB
['pacuka yepTeka COOTBETCTBYET TpaHC(HOPMATOPY MOIITHOCTHIO
1600 kB-A xnacca nHanpsixenus 10 kB
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1 - ponuk TpaHCHIOPTHBIN; 2 - MPOOKa JIs yIAJIeHUsI OCTATKOB Maciia (Jis
Tpancdopmatopa MorHocThio 1600 kB*A); 3 - mpoOka ciuBHAas; 4 - 3aKUM
3a3emiieHus; S - 0ak; 6 - cepbra ajisi mojrbemMa TpanchopmMaropa; 7 - Maciioyka3aTelib;
8 - TepMOMETp MaHOMETPUYCCKHUH (YCTaHABIMBACTCS TI0 3aKa3y MOTpeOHUTEIIeH);

9 - marpy0Ook st 3anuBKY Macia; 10 - MaHOBakyyMMeETp (yCTaHaBIMBAETCS IO 3aKazy
notpedutens); 11 - muacTuHa s MObeMa KPBIIIKH TPaHC(HOPMATOPOB MOIIIHOCTHIO
1000, 1250, 1600 xkB*A u KpbIIIIKH ¢ aKTHBHOW YaCThIO TpaHCPOPMATOPOB
morHocThio 630 kB*A; 12 - BBog BH; 13 - BBog HH; 14 - mpoOuBHOIA
NPEIOXPaHUTENh (YCTaHABIMBACTCS 10 3aKa3y MOTPEOUTENs);

15 - mpenoxpanuTtenbHbIN K1anad (s TpaHcopmaropoB MorHocThio 1000, 1250,
1600 kB-A); 16 - Tabnuuka; 17 - Tiib3a i TepMoMeTpa; 18 - mpruBo
nepekitodarens; 19 - kopoOka 3aKuMOB (yCTaHABIMBACTCS TIPH 3aKa3e
MaHOBaKyyMMETpa W/ MAaHOMETPUIECKOTO TEPMOMETPA)

Pucynok A.4 — O6uwmii Buz TpancgopmaropoB MomHocThI0 630-1600 kB-A ¢ npubopamu
I'padrka yepTesxa COOTBETCTBYET TPaHC(HOPMATOPY MOITHOCTHIO
1600 kB A knacca Hanpspkenus 10 kB
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1 - ponMK TpaHCTIOPTHBIN; 2 - TPOOKA ISl YAAJICHHS OCTaTKOB MAaclia;

3 - mpoOKa ciauBHAs; 4 - 3WKUM 3a3eMJICHHS; S - 0ak;

6 - TaOJINUKa;
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7 - MacioyKkasaTelnb; 8 - maTpyOOK JIJIsl 3aJTUBKU Macia; 9 - mepeKIrovaTenb;
12 - npoOWBHOM TIPENOXPAHUTEITH

10 - BBox HH;

(ycTaHaBIMBaeTCs MO 3aKazy NOTpeOUTENs ),

11 - BBox BH;

KpBIIKH; 14 - TWUIIb3a 111 TEPMOMETPA;
TpaHc(opMaTopa U KpeIIeHHs IIPU TPAHCTIOPTUPOBAHKHM; 16 - IEpEeMBIUKH
1151 BBoJ1oB HH (TIOCTaBIsIOTCS. KOMITJIEKTHO)

13 - cepbra miist nogbemMa
15 -y3en nmnga mnoabema

Pucynok A.5 — OOt Buja tpancopmartopa MoutHocTeio 2500 kB-A

0e3 npubopos
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1 - ponuk TpaHCHOPTHBIM; 2 - MpOOKa ISl yAaJIeHUs OCTaTKOB Macia,

3 - mpobka ciauBHas; 4 - 3aKUM 3a3eMJICHHS; 5 - 0ak; 6 - Ta0IuYKa;

/ - MAHOMETPUUYECKHI TepMOMETp (YCTaHABIMBAETCSA IO 3aKa3y MOTPEOUTENN);
8 - maTpyOOK AJi 3aJIMBKY Macha; 9 - MaHOBaKyyMMeTp (yCTaHABIUBAETCS 110
3akasy notpebutens); 10 - mepexmtouatens; 11 - BBom HH; 12 - BBog BH;

13 - mpoOuBHOM MpeAOXpaHUTEND (YCTaHABIMBACTCS 110 3aKa3y MOTPEeOUTEs);
14 - cepwra st nogbeMa Kpblliky; 15 - rumib3a Ay repmometpa; 16 — yzen nis
nmogbemMa  TpaHchopMaropa W KpEIUIGHUS TpH  TPAHCTIOPTUPOBAHUH,
17 - mepembrukn nansa BBoAoB HH (mocTaBisitoTcsi KOMILIEKTHO);

18 - macnoyka3zarenb; 19 - kopoOka 3aKMMOB (YCTaHABIUBACTCS IIPH 3aKa3e
MaHOBaKyyMMeTpa W/ MAaHOMETPUUYECKOTO TEPMOMETPA)

Pucynok A.6 — O0mwuii Bua TpanchopmaTopa MourHocThio 2500 kB-A
¢ mpubopamu
26
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Pucynok A.8 — Beog HH Pucynok A.9 — Beog HH
Ha HOMHWHAJILHEIE Ha HOMHHAJIbHBII
Toku 10 630 A tok 1000 A
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PI/ICYHgIé A5 10 — Beox HH Ha HOMUHABHBI
*

Pucynok A.11 — Beong HH Ha HoMuHanbHbIM Tok 2500 A
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1 - MeIHBIC TIEPEMBIUKH; 2 - MAJIOMAarHUTHAs TUTHTA; 3 - KPBIIIKa O0aka

Pucynok A.12 — YcraHoBka MeIHBIX iepeMbluek Ha (pa3ubix BBojgax HH
¥ BBOZax HeiTpanu i Tpancdopmaropa TMI'11-2500/10-Y 1(XJ11,YXJI1)
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1 - maiiGa; 2 - BUHT; 3 - KpaCHBIN CUTHAJIBHBIN IITOK; 4 - MPO3pavHbIi
KOJINAK; 5 — MPO3payHbIi 3aIUTHBIA KOJIAK; 6 - KOJIBIO
VIUIOTHUTEIBHOE; 7 - KpBIIIKa TpaHchopmaropa; § - MOIIaBOK

Pucynok A.13 — Macnoykazarenb
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Pucynox A.14 — IlpenoxpaHuTenbHBIA KJIamaH cOpoca TaBJICHUS
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1 — yronbHUK; 2 — BUHT; 3-Talika; 4 — KOHTaKTHas CKo0a; 5 —KoJmak
npenoxpanurens; 6 — papdopoas ronoska; 7 — papdopoBoe ocHOBaHUE;
8 — KOHTaKT (IIEHTPATLHBIN).

Pucynox A.14.1 — [IpoOuBHOM NTpeOXpAHUTEIH
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Tabnuua A.2 — XapakTepucTUKH Macc TpaHCc(hopMaTopoB

Tun Macca, kr
Tpanchopmaropa aKTUBHOM YacTu | Macla TIOJTHAS

TMI'11-25/10-Y 1(XJI1,Y XJI1) 117 . 70 260
(C KPBIIIKOHA)

TMI11-40/10-Y 1(XJI1,YXJI1) ar 70 300
(C KPBIIIKOIN)

TMI'11-100/10-Y 1(XJI1,YXJI1) 300 120 490
TMI'11-100/15-Y 1(XJI1,YXJI1) (C KpBIMIKOH)

TMICY11-100/10-Y 1(YXJI1) 310 125 500
(C KPBIIIKOHA)

TMI'11-160/10-Y 1(XJI1,YXJI1) 415 175 670
TMI'11-160/15-Y 1(XJI1,YXJI1) (C KpBIIIKOI)

TMICY11-160/10-Y1(YXJI1) 42l 167 660
(C KpBIITKOH)

TMI'11-250/10-Y 1(XJI1,YXJI1) 540 995 920
TMI'11-250/15-Y 1(XJI1,YXJI1) (C KpBIIIKOI)

TMI'CY11-250/10-Y1(YXJI1) 560 . 225 920
(C KpBILIKOH)

TMI'11-400/10-Y 1(XJI1,¥YXJI1) 770 305 1955
TMI'11-400/15-Y 1(XJI1,YXJI1) (C xpbIIIKOiT)

TMT11-630/10-Y 1 (XJT1,YXJT1) - 439 1860
(C KpBIIIKOIA)

TMI'11-1000/10-Y 1(XJI1,V XJI1) 1520 725 2750

TMI'11-1250/10-Y 1(XJI1,Y XJI1) 1806 875 3250

TMI'11-1600/10-Y 1(XJI1,YXJI1) 2202 1170 4250

TMI'11-2500/10-Y 1(XJI1,V XJI1) 3174 1800 6680

[Ipumeuanus

1 TlpenenbHOE OTKIIOHEHHE MOJHOM Macchl Tpanchopmaropa +10 %.

3HaueHUsI 3TON XapaKTEPUCTUKHU CHU3Y HE OTPaHUUYECHO.

2 I[JISI MAacCChl aKTUBHOM YaCTH U MAacChl Macia YKa3aHbl OPUCHTUPOBOYHLIC

3HAYCHHMHSA.
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Ta6muna A.3 - [IpucoenunurtenbHbie pa3mepsl BBogoB HH

Cxeman
Harps-
Tun rpymnmna Pucy-
KEHHUE d h
TpaHcpopmaropa HL. B | COCAHHEHUSA HOK
’ 00OMOTOK
TMI'11-25/10-Y 1(XJ11,YXJI1) 0,4 V/zZu-11 A8 | MI2 | 9245
TMI'11-40/10-Y 1(XJ11,YXJI1) 0,4 V/zZu-11 A8 | MI2 | 9245
TMI11-100/10-Y1(XJ11,YX01) %23 23[7\;/;-_101
TMI'11-100/15-Y 1(XJ11,YXJI1) 0,4 V/Zu-11 A8 | M12 | 9245
TMI'11-100/10-V 1(XJI1,YXJ11) 0,38 Yu/1-11
TMI'CY11-100/10-Y 1(YXJI1) 0,4 V/Vn-0 A8 | M12 | 9245
- +
TMI11-160/10-Y1(XJI1LYXJI1) 223 ﬁ;/yyH H_lol Ag Mi6 | 11145
TMI'11-160/15-Y 1(XJI1,YXJI1) 0,4 V1711 ] MI12 | 9245
TMI'CY11-160/10-Y 1(YXJI1) 0,4 V/Vn-0 A8 | M12 | 9245
0,23 Yu/1-11 M20 | 11445
TMI'11-250/10-Y 1(XJI1,YXJI1) V/Vi0 AR
TMI'11-250/15-Y 1(XJ11,YXJI1) 0,4 J/Vu-11 ' M16 | 111+5
V/Zu-11
TMI'CY11-250/10-Y 1 (YXJI1) 0,4 Y/Vu-0 A8 | Ml6 | 11145
TMI11-400/L0-Y I(XTLYXIT) |, ﬁ;/yi H_'lol
TMI'11-400/15-Y 1(XJI1,YXJI1) ! V7l as | v20 | 114ss
TMI'11-400/10-Y 1(VXJI1,YXJI1) o(,)sf; yu/JI-11
TMI'11-400/10-Y 1(XJI1,YXJI1) | 0,23 yu/JI-11 A9 | M27 | -
TMT'11-630/L0-Y 1(XJILYXJI1) | 0.4 g;QJHH_'lOl A9 | M27| -
TMT'11-1000/10-Y 1T, VX)) | 0,4 ﬁ;@’:lol A10 | M33 | -
TMI'11-1250/10-Y I(XJIL,YXJI1) | 0,4 2;7;’:101 A1l | M48 | -
TMI'11-1600/10-Y 1(XJIL,YXJI1) | 0,4 JUVe-11 A1l | M48 | -
TMI'11-2500/10-Y 1(XJIL,YXJI1) | 0,4 JUVe-11 A1l | M48 | -
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Pucynok A.15 — Cxema nojicoeiuHeHus OTBeTBIeHU oOMoToK BH
K Mepekytouarennto B Tpancopmaropax momHoctbio 100 kB-A
u 630 xB-A ¢ nanpsbkenuem BH 10; 10,5 kB npu cxeme
coenuHeHUS 00MOTOK — «3BE3J1A»
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Pucynok A.16 — Cxema nojicoeIuHEeHHs OTBETBIICHU 0OMoTOK BH
K MEePEKIIouaTesto B TpaHchopMaropax MomHoOCThi0 630 kB-A
HanpspkeaueM BH 6; 6,3 kB u B Tpancdopmaropax
MoiHoCThI0 1000 kB-A npu cxeMe coenHEeHUs
00OMOTOK — «3BE31A»
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Pucynok A.17 — Cxema nojicoeIMHEHUsT OTBETBIICHUI 0OMoTOK BH
K MEPEKIII0YaTelio B TpaHchopMaTopax Mpu cxeMe
coequHenus ooMoTok — «3BE3JIA C HYJIEM»

Pucynox A.18 — Cxema nmomcoequHEHUsT OTBETBICHUI 00MoTOK BH
K MEPEKIII0YATeN0 B TpaHC(hopMaTopax Mpu cXxeme
COEIMHEHUS 00MOTOK — «TPEYT'OJIbHUK»
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Pucynok A.19 — Cxema nojicoetuHeHHs] OOMOTKH CHMMETPHUPYIOIIETO
ycrpoiictBa (CY) k oomorkam HH
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1 - xopoOka 3akuMoOB; 2 - yroJjiok; 3 - raiika M10; 4 - maii6a 10;
S - maitba npyxxunnas 10; 6 - maiiba; 7 - kpbllika 0aka

Pucynox A.20 —YcTaHOBKa KOPOOKH 3aKUMOB
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w\//
1 — MaHOBaKyyMMeTp; 2 — KpaH IIapoOBOil; 3 — KpbIlIKa MaTpyOKa;

4 — matpy0ok; 5 — kpbimika Tpancpopmaropa; 6 — yroynok; 7 — O0AT
M6x25; 8 — raiika M6; 9 — raiika M10; 10 — maii6a 6; 11 — maiida 10;
12 — maii6a 16; 13 — maiiba npyxuHHas 6

Pucynok A.21 — YcraHoBka MaHOBaKyyMMeETpa
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1 - kpbilka natpyOka; 2 - KpaH IIapoOBOi; 3- BUHT; 4 - pyuKa KpaHa;
5 - mpoOKa; 6 - pe3nHOBas MPOKIIAAKa; 7 - MPOBOJIOKA; 8 - TIIOMOa

Pucynok A.22 — YcraHoBKa IapoBOTO KpaHa
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1- MaHOMETPHUYECKUI TEPMOMETp; 2 - YTOJIOK; 3 - 3aKUMHasl raika;

4 - xpeImika 6aka; 5 - TepMoOauIoH; 6 - KOPIyC TUJIb3bI; 7 - maiiba 16;

8 - maitba 10; 9 - maitba npyxunHas 10; 10 - raitka M10; 11 - mepembruka;
12 - maitba npyxxunanas 6; 13 - raitka M6; 14 - 6ontr M6x25; 15 - maiiba 6

Pucynok  A.23 —  VYcraHoBKa  MaHOMETPUYECKOTO  TEPMOMETpA
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Pucynok A.24 — MoHTa)xHasi cXeMa COE€JIMHEHUsI KOPOOKHU 3a:KMMOB
C KOHTPOJIbHO-U3MEPUTEIbHBIMU MTPUOOpaAMU
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Tabnuua A.5 - HopMbl MakcMmanbHO AOMYCTUMbIX CUCTEMATUYECKUX Harpy3oK

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

h, y 0,25 04 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 | 167 | 166 | 164 | 162 | 1,60 | 1,57
6 1,56 155 | 1,54 | 1,54 | 153 | 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 1,61 160 | 158 | 156 | 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 | 133 | 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 | 1,80 | 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 | 139 | 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 1,16 116 | 116 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16
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MNpogomnxkeHne Tabnuupl A.5

K2 npu 3HayeHnsax 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 + + + + + + + 1,84
1 + + + 200 [ 194 | 1,86 | 1,76 | 1,60
2 1,76 | 1,73 | 1,70 | 1,67 | 163 | 1,58 | 1,51 | 1,40
4 146 | 1,44 | 143 | 1,41 | 1,39 | 1,36 | 1,32 | 1,25
6 1,33 | 1,32 | 1,31 | 1,30 | 1,29 | 1,27 | 1,24 | 1,20
8 126 | 1,26 | 1,25 | 1,24 | 1,23 | 1,22 | 1,20 | 1,17
12 119 | 119 | 118 | 118 | 1,17 | 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 | 1,60 | 1,56 | 1,51 | 1,45 | 1,35 | 1,00
4 1,37 | 1,35 | 1,34 | 1,32 | 1,29 | 1,25 | 1,19 | 1,00
6 125 | 124 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00
8 118 | 117 | 117 | 1,16 | 1,15 | 1,13 | 1,09 | 1,00
12 1111 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 + + + + 192 | 1,76 | 1,27 —
1 189 | 1,84 | 1,79 | 1,73 | 1,64 | 151 | 1,12 —
2 155 | 1,562 | 148 | 1,44 | 1,38 | 1,29 | 1,02 —
4 1,28 | 1,26 | 1,24 | 1,21 | 1,18 | 1,21 | 0,97 —
6 116 | 1,15 | 113 | 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 | 091|091 091 1| 091 | 091 | 0,91 —
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MNpogomkeHne Tabnuubl A.5

K2 npu 3Ha4eHmax K1 =0,25-1,0

h, u 0,25 04 0,5 0,6 0,7 0,8 0,9 1
Boxn =40 °C

0,5 + + 194 | 1,84 | 1,69 | 1,26 — —

11 1,75 | 1,70 | 1,64 | 1,56 | 1,44 | 1,08 — —

2| 1431 139 | 135 | 1,30 | 1,21 | 0,96 - -

4/ 1,17 | 115 | 113 | 1,09 | 1,04 | 0,89 - -

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

8 1,00 1 099 | 098 | 0,96 | 0,93 | 0,85 — —

12| 0,93 | 092 | 0,91 | 0,90 | 0,88 | 0,84 — —

24| 0,82 | 0,82 | 0,82 | 0,82 | 0,82 | 0,82 - -

Tabnuua A.6 - Hopmbl ONyCTUMbIX aBapUiHbIX Neperpysok

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

h, 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 | 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 | 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
12 160 | 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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MpoaomxeHne Tabnuubl A.6

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

h, u 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 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90 | 1,90
4 180 | 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 | 160 | 1,60 | 1,60 | 1,60 | 160 | 1,60 | 1,60
12 160 | 160 [ 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 | 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 200 | 200 | 1,9 | 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 | 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 | 2,00 | 2,00 | 200 | 200 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 200 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90
2 190 [ 1,90 | 1,90 | 1,90 | 1,80 | 1,80 | 1,80 | 1,70
4 160 | 160 | 1,60 | 1,60 | 1,60 | 160 | 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 | 1,40 | 1,40 | 140 | 1,40 | 1,40
12 140 | 1,40 | 1,40 | 1,40 | 140 | 140 | 1,40 | 1,40
24 140 | 140 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
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MpogomkeHne Tabnuubl A.6

K2 npu 3HayeHnsix 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 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,80 | 1,80
2 1,80 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70 | 1,60
4 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,40 | 1,40 | 1,40
6 140 | 1,40 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,30
8 1,30 | 1,30 | 1,30 { 1,30 | 1,30 | 1,30 | 1,30 | 1,30
12 1,30 | 1,30 | 1,30 { 1,30 | 1,30 | 1,30 | 1,30 | 1,30
24 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
Boxn = 30 °C
0,5 2,00 [ 2,00 [ 2,00 [ 2,00 | 2,00 | 2,00 | 2,00 | 1,90
1 2,00 [ 2,00 { 200 [ 2,00 | 1,9 | 1,9 | 1,80 | 1,70
2 180 | 1,70 | 1,70 { 1,70 | 1,60 | 1,60 | 1,50 | 1,40
4 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,30 | 1,30 | 1,30
6 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,20
8 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
12 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
24 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
Boxn =40 °C
0,5 2,00 [ 2,00 [ 2,00 [ 2,00 | 2,00 | 2,00 | 1,90 | 1,70
1 200 [ 190 | 19 | 19 | 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 { 110 | 1,10 | 1,10 | 1,170 | 1,10 | 1,10
12 1,10 | 1,10 { 1,10 | 1,10 | 1,10 | 1,170 | 1,10 | 1,10
24 1,10 { 110 { 1,10 { 1,10 | 1,10 | 1,10 | 1,10 | 1,10

49




100 min

Hy

Pucynok A.25 — Dcku3 nogbemMa akTUBHOM YaCTH C KPBIIIKON
TpancopmatopoB MontHOCTEIO 100—630 kB-A
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100 min

P

“"H?’H ||

PucyHok A.25 — Dcku3 nojibeMa akTUBHOM YaCTH C KPBIIIKOM
TpaHc(hopMaTopoB MOITHOCTRIO 25—40 kB-A
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Pucynok A.26 — Dcku3 nojibeMa akTUBHOM 4acTH TpaHCHOPMATOPOB
monrHocteio 1000-2500 kB-A
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Tabnumna A.7 — PazaMepsbl 2JIeMEHTOB IIPU OAbEME aKTUBHOM 4acTH

B MunmmumeTpax

Tun
TpaHchopmaropa H Hy H:

TMI'11-25/10-Y 1(XJI1,Y XJI1) 1863 min 633 max 566 min
TMI'11-40/10-Y 1(XJI1,Y XJI1) 2000 min 710 max 660 min
TMI'11-100/10-Y 1(XJ11,YXJ11) . .
TMI11-100/15-y 1(XJI1.yXxot1) | 2Ho0min - 770max | 500 min
TMI'CY11-100/10-Y1(YXJI1) 2100 min 770 max 500 min
TMI'11-160/10-Y 1(XJ11,YXJ11) . .
TMI11-160/15-V1(x0TL.yxorn) | 2200 min | 910 max: | 650 min
TMI'CY11-160/10-Y1(YXJI1) 2520 min 920 max 650 min
TMI'11-250/10-Y 1(XJ11,YXJ11) . .
TMI'11-250/15-Y1(0TLy X)) | 2fo0min | 970max | 750 min
TMI'CY11-250/10-Y1(YXJI1) 2700 min 970 max 750 min
TMI'11-400/10-Y 1(XJI1,YXJI1) . .
TMT11-400/15-YI(XJILYxJI1) | 2oo0min | 113smax | 935 min
TMI'11-630/10-Y 1(XJI1,YXJI1) 3300 min 1230 max 1085 min
TMI'11-1000/10-Y 1(XJI1,VXJI1) | 4320 min 1470 max 1110 min
TMI'11-1250/10-Y 1(XJI1,YXJI1) | 4400 min | 1610 max 1200 min
TMI'11-1600/10-VY 1(XJI1,YXJI1) 4550 min 1775 max 1355 min
TMI'11-2500/10-Y 1(XJI1,YXJI1) | 4900 min | 1965 max | 1450 min
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