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HacTosiee pykoBOACTBO MO IKCIUTyaTallMH SIBISETCA JOKYMEHTOM, COJAepKa-
UM CBEJIEHUS O KOHCTPYKLUHU, XapaKTEpPUCTUKAX M yKa3aHMs IS MPAaBUIBHOW U
0€30MMacHO 3KCITyaTalluy, TEXHUYECKOrO OOCIYKMBaHUs, TPAHCIIOPTUPOBAHUS W
XpaHeHus TpaHc(HOpMaTOpPOB.

B nononHeHue K HacTOSILIEMY PYKOBOJACTBY CIEAYET I0JIb30BAThCA 3KCILTya-
TAlMOHHBIMU IOKYMEHTAMH Ha KOMIUIEKTYIOLIYIO aImaparypy.

B cBs3M ¢ MOCTOSIHHBIM COBEPIIEHCTBOBAHMEM KOHCTPYKIMM U TEXHOJIOI'MU
W3rOTOBJICHHS U3JIEJUI B HACTOALLEM PYKOBOJACTBE IO AKCILTyaTallMM MOTYT UMETh
MECTO OTJEJBHBIE PACXOKICHHUSI MEXAY ONUCAHUEM M U3JEJIHEM, HE BIUSIOLINE HA
paboTOCIIOCOOHOCTh, TEXHHUYECKHE XapaKTEPUCTUKH W YCTAaHOBOYHBIE pa3MeEphl
U3JIETUL.
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1 OIIMCAHUE N PABOTA

1.1 Ha3nauenue nsaeaut

1.1.1 Tpauchpopmatoper TMI'11, TMI'CY1l cunoBbie TpexdaszHbie
NOHWKAIOIINE C E€CTECTBEHHBIM MACISHBIM OXJIaXJICHUEM, C MEPEKIOYECHUEM
OTBETBJICHUI 0OMOTOK 0€3 BO30YXKICHHS, B T€PMETUYHOM HUCIIOJIHEHUH (B J1ajib-
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:

- HEB3pPBIBOONACHOW, HE  COJAEp)KAIIEH  TOKONMPOBOJAIICH  MbUIA
OKPYKAIOIIEH CPELE;

- BBICOTE YCTAHOBKH HaJl ypoBHEM Mopsi He 6osee 1000 M.

Tpanchopmaropbl He mHpenHa3HA4YeHbl ISl PabOTHI B YCIOBUSX TPSCKH,
BUOpaLMHY, yI1apoB, B XMMUUECKU aKTUBHOM CpeJIe.

Pexum paboTsl — nnutenbHbI. Temmeparypa OKpy»Karollero Bo3ayxa Jis
TpaHCQOPMATOPOB, NPEJHA3HAUEHHBIX JMJIi paldOThl B YCIOBHUSX YMEPEHHOIO
KJMMarta (ucnojHeHus: ¥Y) — ot munyc 45 no mioc 40 °C, qist paboThl B yCIOBHSIX
xoJonHoro kiaumata (ucnonnenne XJI) — or munyc 60 no mmoc 40 °C, mns
TpanchopmaTopoB ucnojHeHus Y XJI (McnosHeHue Ajis yMEPEHHOTO U XOJIOAHOTO
Kkimmarta) — oT Munyc 60 no mtoc 40 °C.

Tpanchopmaropsl ¢ ucnosHeHueM YXJI 10omyckarOT — 9KCIUTyaTaluio B
KJIMMATH4YECKUX UCTIOTHEHUAX Y u XJI.

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

Tpanchopmaropbl AOMyCKAIOT SKCILIyaTallMI0O B YCJIOBHUSX KaTeropui
pazmemienus 2, 3, 4 nmo I'OCT 15150-69.

1.1.3 YcnoBHOe 0603HaUeHHE THUIIA TPAaHC(HOPMATOPOB:

TMI'1l — Ttpexda3Hbplii € €CTECTBEHHBIM MACISHBIM OXJIAXKICHHUEM,
JIBYXOOMOTOYHBIM, TEpEeKIouaeMblii  0e3  BO30YXKIEHUS, TEePMETUYHBIA B
roppupoBaHHOM 0OaKe ¢ TMOJIHBIM 3aIllOJHEHHEM MaciioM, cepun 1, moaudukanuu 1;
MOCJIE ATOT0 YKa3bIBA€TCS HOMHMHAJIbHAs MOILIHOCTH TpaHchopmaTopa B KB-A,
HanOOJIbIINHI Kilacc HampsbkeHus: ctopoHsl BH B kB, kmumaTuyeckoe ucnosiHeHHe
Y KaTeropus pa3MelleHus;

TMI'CY11 — tpexda3Hblii ¢ €CTECTBEHHBIM MACISIHBIM OXJIAXKICHUEM,
JIBYyXOOMOTOYHBIH, MepeKIItouaeMblii 0€3 BO30YyK/IeHUs, TEPMETUYHBIN B
ropupoBaHHOM OaKe  C MOJHBIM 3aMOJIHEHHUEM MaclioM, C CAMMETPHUPYIOLIUM
yCTpOMCTBOM, cepuu 1, moaudukaiuu 1; nmocie OykBeHHOro 0003HauYeHUS IuppamMu
YKa3bIBA€TCsl HOMUHAIbHAsI MOITHOCTH TpaHchopMaTopa B KB A, Hanbonbmuit Kiacce
HanpspkeHus ctopoHsl BH B kB, kiimMatu4eckoe UCIIOJTHEHUE U KaTErOpus
pa3MeIlEHHUs.

1.1.41IpumMeHsieMble B PYKOBOJICTBE COKpPALICHUS:

- BH — Bricmiee HampsikeHue Tpancopmartopa;

- HH — mu3mee Hanpspkenne Tpancdopmaropa.
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1.2 Texuuyeckue xapaKTEPUCTUKU

1.2.1 3HauyeHHs] HOMHHAJIBHON MOIIHOCTH, HOMHWHAJIBHBIX HANpPsLDKEHUM Ha
BCEX OTBETBIICHUSIX, HOMHUHAJIBHBIX TOKOB, HAMIPSKEHUS] KOPOTKOTO 3aMbIKaHUs, TOKA
XOJIOCTOr'O X0Ja, HOTEPh XOJIOCTOr0 X0Ja U KOPOTKOTO 3aMbIKAHMS, @ TAKIKE CXEMa U
rpylna CoeAuHEHUss OOMOTOK, IPyrHue TEXHUYECKHE JaHHBIE yKa3aHbl B MaclopTe
tpanchopmaropa. IlepBplii 3HaK B 00O3HAYEHWW CXEMBI W TPYIIBI COCITUHCHHUS
00OMOTOK OTHOCUTCA K 00MOoTKE BH.

1.2.2 O6mwmii Bua TpanchopMaTropa W €ro COCTaBHBIX YacTeW, rabapuTHHIC,
YCTAaHOBOYHBIE U MPHUCOCTUHUTEIbHBIE pa3Mephl, XapaKTEPUCTUKU Macc TpaHchop-
MaTopa U €ro COCTABHBIX 4YacTed B COOTBETCTBUM C pucyHkamu A.l1-A.14.1 u
tabaunamu A.1-A.3 ipuioxeHus A.

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

Jlis perynvupoBaHMs HampsbKeHUs TpancopMmarop cHaOXKeH MepekiioyaTesieM
oTBeTBJIeHNH 00MOTOK BH, mo3BosIOIIMM peryinnpoBaTh HalpsyKEHUE B Ipeaenax
1m0 +5 % crynensmu 1o 2,5 %. Tun nepexiitoyaresnsi B COOTBETCTBUU C Tabmuien A.4.

1.3 Cocras uznennii

1.3.1 ITo 3aka3y nmoTpebutesst TpaHcHOpMaTOPbl MOTYT MOCTABJISITHCS:

- C MPOOUBHBIM MPEIOXPAHUTEIIEM U TEPMOMETPOM >KUIKOCTHBIM;

- C MAHOBAaKyYMMETPOM U MaHOMETPUYECKUM TEPMOMETPOM JIJIsi
AKCIUTyaTallu B yCIOBUAX Kareropuil pazmemienus 2, 3, 4 nmo 'OCT 15150-69.

B cnyuae 3aka3za morpeOuTesieM MaHOBaKyyMMETpa H/WJIM MaHOMETPHUUECKOTO
TepMOMETpa TpaHCHOPMATOP TOMOJHUTEITHEHO KOMIUIEKTYETCSI KOPOOKOM 3aKUMOB.

1.4 YcrpoiicTBo u paboTa TpanchopmaTopa

1.4.1 TpanchopMaTop HMEET TEPMETHUYHYIO KOHCTPYKIIHIO, T.€. BHYTPEHHUM
o0BeM TpaHchopMaTopa HE UMEET COOOIICHHUS C OKpY»Karolei cpenoil. Tpanchopma-
TOP TIOJTHOCTBIO (JI0 KPBIIIKK) 3aM0JIHEH TPAaHC(POPMATOPHBIM MAcjoM, a TeMIIepaTyp-
HbI€ U3MEHEHMsI 00beMa Macia, MPOUCXOIIME B MPOLECCE AKCIUTyaTalluy, KOMIIECH-
CUPYIOTCS 32 CUET U3MEHEHHUs 00beMa ro)poB CTEHOK Oaka.

1.4.2 JIna ynameHusi U3 HU30JISIUUM AKTUBHOM YaCTHU BO3IYIIHBIX BKIFOYEHUM
TpaHcopMaTop  HM3TFOTOBUTEIEM  3alONHSETCS  TpaHC(HOPMATOPHBIM  MAaCIIOM
mojl BakyyMoM. Temmneparypa 3ajimBaeMoro Tpancgopmartopnoro macia (40+£20) °C.

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

1.4.4 AkTuBHas 4acTh TpaHcPopMaTopoB MOMTHOCTHIO 25—630 kB- A »kecTko
COEIMHEHA ¢ KphIKoU Oaka, Tpanchopmatopos 1000, 1250, 1600, 2500 kB-A —

c 0akoMm.



1.4.5 AxTHBHAs 4acTb COCTOMT W3 MarHMTOMNPOBOJA C OOMOTKaMH, HMKHHUX U
BEPXHUX SPMOBBIX Oanok, oTBo10oB BH n HH, nepexirouarens oTBeTBIEHUIT OOMOTOK.

1.4.6 MarauTomnpoBoj TpanchopMaTopa CTEp>)KHEBOTO TUTIA, COOpaH W3 TUIACTHH
XOJOAHOKATAHOM 3JIEKTPOTEXHUUECKOM CTaIIH.

1.4.7 OOMOTKH MHOTOCJIOIHBIE HUITUHAPUYECKHE.

1.4.8 OtBonbl BH BeImosIHEHBI 3 TpoBOa, 0TBOAbI HH — 13 muHEL.

1.4.9 BBepxy akTHUBHOM 4acTH pa3MELIEH MEPEKII0YaTENb OTBETBIECHUI 00MO-
tok BH. B tpancpopmaropax mommuocTteio 25400 xB-A mepekioyaTenb KECTKO
3aKperyieH Ha KphIlike 0aka, B TpaHchopmaTopax MoIHocThio 630-2500 kB-A — Ha
AKTUBHOM 4acCTH.

1.4.10 IlepekmrouaTens NpelHAa3HAUYEH JJIS PETYJIUPOBAHUS HAIpsDKEHUs 0e3
B0o30yxxneHus (IIbB) myrem coeauHeHHsI COOTBETCTBYIOLIUX OTBETBICHUI 0OMOTOK
BH.

KoOHCTpyKTHBHO nepekitoyaTesib IpeICcTaBiIsieT coO0i ABE peiKH, Ha OHOM U3
KOTOPBIX 3aKpEIUICHbl HEMOJBM)XHBIC, a HAa JPYTrOM — MOJBUXKHBIE KOHTAakKThl. K He-
MOJABW)KHBIM KOHTaKTaM MPUCOEAUMHEHBI PEryJIMPOBOUYHBIE OTBOJBI 0OMoTOK BH B
COOTBETCTBUM C pUCYHKaMH A.15—-A.18.

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

dukcanus MoJ0KEeHUs NEPeKIIoYaTeNsl OCYIIECTBISETCS CleUUalbHbIM (PHUK-
CUPYIOLIUM YCTPOICTBOM, pacIiOJIOKEHHBIM B MPHUBOJE BHYTpU Oaka TpaHcdopma-
TOpa, a TakKK€ BUHTOM (PUKCAllMM C KOHTPrakoi, pacrojIO)KEHHbIMU B PYKOSITKE
IIPUBOJA.

Cxema nojcoeuHeHHs 0OMOTKH CUMMETPUPYIOIIETO YCTPOICTBa B TpaHCHOP-
Matopax TMI'CVY11 B cooTBeTcTBUM C pUCYHKOM A.19.

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

B Ttpancdopmaropax momuocteio 2500 kB-A 0ak cBapHOU, NMPSAMOYTOIbHOM
(B u1aHe) (popMbI, COCTOUT U3 BEpXHEN pambl, TOOPUPOBAHHON CTEHKH, AHA C TIpHUBa-
PEHHBIMH K HEMY OIOPHBIMU HIBEJIEPAMHU.

BepxHsist pama BbINOJIHEHA U3 Yrojka, ToppUpOBaHHAs CTEHKA — U3 PYJOHHON
ctanu. B HmxHel yacTu Oaka uMeeTcs y3eid 3a3eMJICHHUS M ClIMBHas npoOka. B nHe
Oaka TpanchopmaTopoB MomHOCTEI0O 1600, 2500 xkB-A wumeercs mnpoOka s
yIaJeHus OCTaTKOB Maclia B cllydyae HeOOXOIMMOCTH MO KaKUM-JIHO0O0 MPUYMHAM €To
3amMeHbl. B TpaHcdopmaTopax momHocThiO 25—400 kB*A B BepxHeit yactu 06akoB
UMEIOTCS CKOOBI JIsi KpeIyieHUs TpaHcPopMaTOpoB NpPHU TPaHCIOPTUPOBAHUH, B
TpanchopmaTtopax MomHOCTEI0O 630-1600 kB*A — cepbru st mogbeMa COOpaHHBIX
M 3alO0JIHEHHBIX MacjioM TpaHCc()OpMATOpPOB M KPEIUIEHHS WX NpHU TPaHCIOP-
TUPOBAHUH.



B tpancdopmaropax momHocThio 2500 kB*A B BepxHel yacTu 0aka UMEIOTCS
Y3JIBI ISl IOJIb€Ma TpaHC(POopMaTOpa U KPEIUIEHUs ITPU TPAHCIIOPTUPOBAHUH.

B npuBapeHHbIX KO AHY Oaka IBeUIepax UMEIOTCS OTBEPCTHUS ISl KPETUICHHUS
TpaHcpopmaTopa Ha MeCTe€ ero ycraHoBkd. Ha »3Tux ke mBeiepax B
Tpanchopmaropax MoOMmHOCTEI0O 25-2500 &B°'A  ycTaHOBIEHBI TEepecTaBHBIC
TPAHCHOPTHBIE POJIMKH, TO3BOJIAIOIIME OCYILIECTBIIATH IPOJOJIBHOE WU MTONEPEUYHOE
nepemenenne Tpancopmaropa. [Ipu yem B TpanchopmaTopax MOIMIHOCTHIO 25, 40,
100,160 xB'A TpaHCHOpPTHBIE pOJIMKM YCTAHABJIMBAIOTCA MpPU HUX 3aKaze
noTpeouTeIeM.

Ha Oake 3akperuieHa TaOauyka C TEXHUYECKUMH XapaKTepUCTUKaAMU
TpaHchopmaropa

1.4.12 Ha xpsiiike TpancopmaTopa CMOHTUPOBAHBL:

- BBoJiI BH u HH;

- IPUBOJI IEPEKITIOYATEIS;

- TUJIb3a JUIsl YCTAHOBKH TEPMOMETPA;

- MAcJIOyKa3aTelb MOIUIABKOBOTO TUIIA;

- MaTpyOOoK JIJIsl 3aJIMBKHU TpaHc(opMaTopa Maciaom;

- MPOOMBHOM MPEAOXPAHUTEIND (B CIy4yae 3aKa3za MOTpeOUuTeIem);

- NOpeJoXpaHUTENbHBIM KiamaH cOpoca JAaBieHHs B TpaHchopmaTopax
momHocThio 1000, 1250, 1600, 2500 kB-A;

- Cepbru s MoJAbeMa COOPAHHBIX M 3alOJTHEHHBIX MaclioM TpaHC(hOpMaTOPOB
MomrHocThI0 25400 xkB-A;

- CEeppr'! MJisi TOJbEMa aKTHUBHOM YacTH C KPBIIIKOW TpaHC(HOPMATOPOB
MONTHOCTBIO 630 kB"A;

- Ceper'm Uil TOABbEMAa  KPBIIIKA  TPAaHCPOPMATOPOB  MOIIHOCTHIO
1000-2500 xB-A.

1.4.13 Konctpykmus BBojgoB BH um HH obecneunBaer mnpucoeguHeHue
CO CTOPOHBI TOTPEOUTENII MEAHBIX WM MEIHO-aTIOMUHUEBBIX IIJIACTUH (IITUH)
0e3 cpencTB cTabuin3aluu KOHTaKTHOTO AaBieHus corsiacHo 'OCT 10434-82.

1.4.14 TIpoOuBHOW MpegOXpaHUTENb, MMOCTABISEMbIN MO 3aKa3zy NOTpeOuTeNs,
NMpeAHa3HayeH JUIs  3al(UThl CETM HU3LIEro HANpsDKeHWs OT  MOMaJaHus
MOBBIIIEHHOTO MOTEHIMANA.

[IpoOuBHOM NIpeoXpaHUTENh B COOTBETCTBHM C pUCYHKOM A.14.1 cocrouT u3
JIByX OCHOBHBIX dYacTeil: ¢dapdopoBoii ronoBku 6 u ¢daphopoBoro ocHOBaHUS 7,
COCIMHEHHBIX BMECTE IIOCPEACTBOM THJIb3, HUMEIHMX pe3b0y. OcHOBaHuE
MPEJOXPAHUTENII UMEET JIBa BBICTYMAIOIIUX KOHTAKTa, W30JMPOBAHHBIX JPYr OT
apyra.

OamH W3 KOHTaKTOB 4Yepe3 YCTAaHOBOYHYKO KOHTAKTHYH CKoOy 4,
NPUBAPEHHYIO K TMJIb3€, COEIMHEH C KPBIIIKONH 0aka M TakuM 00pa3oM, 3a3eMIICH.
Ckoba wm ruip3a ycraHoBlieHbI Ha ¢GaphopoBOM OCHOBAHMM U 3aKPEIJICHBI
LIEMEHTUPYIONIEeH 3ama3koil Ha raudTaaeBoM jake. BTopoll KOHTaKT (LIEHTpaIbHBbI)
8 coenuusoT ¢ ooMoTkoit HH Tpanchopmaropa nmpoBoioM TUaMeTpoOM OKOJIO 5 MM.
['onoBka mnpenoxpaHuTenss CHaOXeHa JBYMSI DJEKTPOAaMH, OJMH U3 KOTOPBIX
npunasH K JHY TWIb3bl TOJOBKM TMpeAOXpaHuTensa. BTopoll anekTpon mnpu
BBUHUMBAHUM TOJIOBKM B OCHOBaHHME 0Opa3yeT KOHTAaKTHOE COEIMHEHHUE C
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KBaJIpaTHOM TailkoWd, HABMHUYEHHONW Ha JATYHHYI IINWIbKY 8. Mexay
AJNEKTPOJAMHU PACHOJIAraeTcsl CIIOJAHAS MPOKIAJKa C YETBIPbMsI OTBEPCTHUSMHU IO
OKPYXHOCTH.

[Ipoknanka CiIy>KUT IJ1s1 TOJIy4EHHUSI TOUHOTO UCKPOBOTO IIPOMEKYTKA
(B oTBepCTHSIX), 0OECIIEUNBAIONIETO 3aJaHHYIO0 Pa3psSAHYIO0 XapakTepuctuky. [Ipu
nosineHuyn Ha oOMoTke HH BbICOKOro moTeHIMana BO3AYLIHbIE MPOMEXYTKH B
OTBEpPCTHUSIX CIIOJASHON MPOKIAAKH MPOOMBAIOTCS M COOTBETCTBYIOLIAS TOYKA
oomotku HH 3azemisercs.

[IpenoxpanuTtenb yCTaHaBIMBAIOT TaK, YTOOBI €ro OCh CHUMMETpPUU
coBmajaia ¢ BepTUKaIbHOU ochlo. Ha TpanchopmaTopax HapyKHOM yCTaHOBKH
IPEAOXPAHUTENIb CBEPXY HAKPBIBAIOT KOJIIAKOM, KOTOPBIM MPEIOXPAHSIET €r0 OT
BTN Y BOJIBI.

[IpenoxpaHuTenp SBISETCA 3aUUTHBIM IPUOOPOM OJJHOPA30BOTO JCHCTBUSL.
[Tocne cpabGaTbiBaHUs OH JOJIKEH OBITh 3aMEHEH HOBBIM.

1.4.15 Ins obecnevyeHus yIUIOTHEHUN pa3beMHBIX YacTel TpaHchopmaTopa
IIPUMEHEHA MACIOCTOMKAs pEe3UHA.

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

1.5 KoHTpOabHO-U3MEPUTENbHBIE TPUOOPHI

1.5.1 Jlna xoHTpodss YpOBHS Macjla Ha KpblllKe TpaHchopmaTopa
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 YCTAaHOBKHU YKHMJIKOCTHOTO
TepMoMeTpa. TepMoMeTp mocTaBisieTcs Mo TPeOOBAHUIO 3aKa3UHKA.

1.5.3 Tpaunchopmaropsr momHocThio 1000, 1250, 1600, 2500 xB-A
CHaOKEeHbI TPEJOXPAHUTENBHBIM KJIallaHOM cOpoca JaBiieHHsi (B COOTBETCTBUHU C
pucyHkom A.14),

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

1.5.4 1o TpeboBaHuIO 3aKa3urKa TpaHCcHOpMaATOPhI, TPeAHASHAYCHHBIC J1JIs
paboThl B MOMEUICHUH, KOMIUIEKTYIOTCS MAaHOBAaKyyMMETPOM JUIsl KOHTPOJIS
BHYTPEHHETO JaBjieHUs B OaKe M CUTHAJIM3ALUU O MPEBBIIICHUU JOMYCTHUMBIX
BeJIMYMH JaBieHuss B Oake. KoHTakThl MaHOBakyymMMeTpa MpPOBOAAMH
COEUHSIOTCS C KOPOOKOW 3aKUMOB.

1.5.5 Tlo TpeboBanuio 3akazuuka TpaHchopMaTopsl MOITHOCTHIO 630—2500
KB-A,

IpeAHA3HAYEHHBIE JUIS SKCIUTyaTalluy B YCIOBHUAX KaTErOPUI pa3MeELCHUS
2,3,4 100 'OCT 15150—69, KOMIIIEKTYIOTCS MAHOMETPHUUECKUM TEPMOMETPOM
JUTSL ©3MEPEHUS TEMIIEPATYPhl BEpXHUX CIIOEB Macia B 0ake U yrpaBieHUs
BHEIIHUMU AJIEKTPUUYECKUMU LETSIMU. KOHTaKThl MAHOMETPUYECKOTO TEPMOMETPA
IPOBOJIAMHU COEIUHSIIOTCS ¢ KOPOOKOM 3a5KUMOB.
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1.6 MapkupoBKa U IJI0MOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 TpancopmaTopbl CHAOXKAIOTCS TAOIUYKOW C TEXHHUUYCCKUMU
XapakTepUCTUKaMH TpaHchopmaTopa.

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

1.6.1.3  Mecto 3a3emieHuss OOO3HAYEHO  3HAKOM  3a3€MJICHUS
o 'OCT 21130-75.

1.6.1.4 Ha xpsimke TpanchopMaTopoB MOMIHOCTEIO 25-2500 kB-A psmom
C cepbroit J1s moabeMa TpancopmaTopa 0003HAUEHO MECTO CTPOTIOBKH, a IS
TpancopmaropoB MomntHOcThI0 2500 kB'A psgom ¢ y3imoMm Ui moabema
TpaHchopmaropa, 0003HAYEHO MECTO CTPOMOBKH.

1.6.2 IInombupoBanue

1.6.2.1 IlnomOupoBanue Gaka TpaHchopmaTopa OCYIIECTBISECTCS IMyTeM
YCTaHOBKH TIJIOMOBI Ha 00JITax, KPEMSIIUX KPBIIIKY C paMoi O6aka.

1.6.2.2 IlnomOupyercs 3aquBOYHBIA NATPyOOK, KpaH IIapOBOM,
MacjoyKa3aTeiab, TpoOKa cClvBa Maciia, MPEeAOXpAHUTENbHBIN KilamaH cOpoca
JTaBJICHHUSL.

1.6.2.3 B Ttpanchopmaropax momniHocThio 630-2500 kB*A mioMOupyrores
CEephI'M, PACIOJIOKEHHbIE Ha KpBIIIKE, BO U30€KaHUE IMOJbEMa 3a HUX
TpaHcpopmaropa.

1.6.2.4 Tlpun HapylmIeHUH IETOCTHOCTH IIJIOMO H3TOTOBUTENIb CHUMAET
YCTAHOBJICHHbBIEC TAPAHTHUHU.

1.7 YnakoBka

Ha Bpems tpancnioptupoBaHnust:

- KOHTaKkTHbIe 3akuMbl BBOJI0B HH TpanchopmartopoB momnocteio 400
(mampstxenue HH 0,23xB) — 2500 kB-A ynakoBbIBatoTCs B A€PEBSIHHBIN SIIHK;

- mepembruku i BBogoB HH mns tpancdopmaropa momrHocTsio 2500

KB'A;

- MAHOBAaKyyMMETP, MAHOMETPUUYECKUIN TEPMOMETP, KOPOOKa 3a)KHUMOB

(B cimyuae 3aka3a MoTpeOUTEeM) YIaKOBBIBAIOTCS B JICPEBSHHBIN AIIUK;

- TPaHCHOPTHBIE POJUKH KPEMmsATCS K  OMNOPHBIM  IIIBEJUIEpaM,
PacIoIOKEHHBIM Ha THE 0aKa;

- DKCILUTyaTallMOHHAsl JIOKYMEHTAIMS YKJIaJIbIBACTCS B MOJIUITUIICHOBBIHN
MEIIOYEK U KPENMUTCA K BBOJIAM.



2 UICTTIOJIB30OBAHME U3 IEJIUIA

2.1 IloaroroBka U3€NIMi K UCITOIB30BAHUIO

2.1.1 Mepsi Oe30macHOCTH

2.1.1.1 TpancdopMaTopbl OTHOCATCS K JNEKTPUUYECKUM YCTaHOBKAaM, MO3TOMY
IIpU BBOJIE B AKCIUTyaTallMIO U B MPOIIECCe IKCIUTyaTalluu TpaHncopmaropa HeoOXo-
IUMO COOJII0/IaTh BCE HOPMBI, TpaBujia U TPeOOBaHUS BCEX ACHCTBYIOIIMX AOKYMEH-
TOB IO TEXHUKE O€30MMaCHOCTH U MOKApHOU 0€30MaCHOCTH 3JIEKTPO-YCTAHOBOK.

2.1.1.2 Tpanchopmarop W €ro akTUBHYIO YacTb HEOOXOIUMO TOJHUMATH
TOJIBKO 32 CIEUUAIIBHO MTPEAHA3HAYECHHBIE JI OTOM LEJIN JETalu:

- TpaHchopMaTopsl B cOope MOITHOCTBIO 25—400 kB°A 1 akTUBHYIO 4acTb ¢
KPBIIIKOM 3TUX TpaHC(HOPMATOPOB — 32 CEPbIU, PACIIOIOKEHHBIE Ha KPBIIIKE;

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

- Tpancopmarop B cbope moirHocThI0 2500 kB*A — 3a  y31bI JuIsi IogbEeMa
TpaHchopmaTopa, pacroioKeHHbIe Ha 0aKe;

- AKTUBHYIO YaCTh C KpBIIIKON TpaHCPOpPMATOPOB MOIIHOCTBIO 25630 kB-A —
3a CepbI', PacOI0KEHHBIE HA KPBIIIKE;

- AKTHBHYIO 4acTh 0€3 KpBIIIKK — 3a CEpbI'H, PACIOJIOKEHHBIE HAa BEPXHHUX
SAPMOBBIX OajKax.

2.1.1.3 Kareropu4yecku 3anpeuniaercs:

- OJAHUMATH TPaHCHOpMATOPbI MOITHOCTHIO 25400 kKB*A 3a ck0o0bl, NpUBa-
PeHHbIE K 0aKy, cIyKalue /sl KpelleHusl U3/1e/IMii IPpH TPAaHCIIOPTHPOBAHNH;

- MOAHMMATH TpaHchopMaTopbl MOIIHOCTHIO 630-2500 kB-A 3a cepbru,
NPUBapeHHbIe K KPbIIIKE;

- OKa3bIBATh MEXaHU4YeCKHEe BO3/efiCTBUA HA NMPOBOJIOKY, IPHBAPEHHYIO
Kk rogpam o nepuMerTpy 0aka Tpancpopmartopa;

- IPOU3BOAUTHL PA0OTHI U NMEPEKJIIYeHNsI HA TPaHchopMaTope, BKIKYEH-
HOM B CeTh XOTH ObI C OAHOI CTOPOHBI;

- M0JIb30BAaThCH NMepeKIYareieM 0e3 03HAKOMJICHHUSI C HACTOSIIIUM PYKO-
BO/JICTBOM I10 IKCILIyaTALMU;

- OCTABJISITh NepPeKJIIYaTe]b B IPOMEKYTOYHOM IOJIOKeHNH U 0e3 Ppuk-
CallUM er0 PYKOATKH;

- JKCILUIyaTMPOBAaTh TPAHC(OPMATOP C NMOBPEKICHHBIMH H30JSITOPAMH
(TpelMHAMM, CKOJIAMH);

- IKCILTIYyaTHPOBaTh TPaHchopMaTop 0e3 Mac/ia WM C MOHUKEHHBbIM €ro
YPOBHEM;

- BKJIKYATH TpaHcdopmatop 0e3 3a3eMJIeHU S 0aka.



2.1.1.4 BHUMAHMUME! Temneparypa macia B TpaHchopMaTope MpPU €ro
TPAaHCIOPTUPOBAHUM, XPAHEHUU U HKCIUTyaTallMH, KaK MPaBUJIO, HE COOTBETCTBYET
TEeMIIEpaType Macia IpU €ro 3aJIUBKEe B TpaHCHOPMATOP M3TOTOBUTEIIEM, BCIICACTBHUE
3TOr0 BHYTPEHHEE [aBJIEHWE B TpaHc(hopmaTope, Kak NpaBWIO, OTIMYAETCS OT
atMocepHoro naBieHus. [loaTomy asi coxpaHeHus: HaIEKHOCTU U JOJITOBEYHOCTH
TpaHcopmaTopa, a Takke 0e30MacHOCTH ero 00CTYKUBAHUS 3aIpeIlaeTcs] Hapylie-
HUE TEPMETUYHOCTH TpaHchopmaTopa (OTBOpaurBaHUE MPOOOK, OTKPHIBAHUE
naTpyOKa, KpaHa IIapoBOT0, CHATHE MaclloyKa3aTells, MPeIOXpaHUTEIbHOTO KilarnaHa
cOpoca JaBieHMs], U30JIATOPOB U JIOObIE HAPYIICHUS €T0 YIJIOTHEHUH).

2.1.1.5 Tlpu oOcaykuBaHUHM TpaHCPopMaTopa HEOOXOAMMO YUYUTHIBATH, UTO
TpaHC(OPMATOPHOE MACIO SIBJISETCS TOPIOYEH JKUAKOCTbIO, HMEET BBICOKYIO
TEMIIEpaTypy TOPEHHs M TPYAHO noxajaercs TymeHuto. [lostomy Bce onepauuu, U
O0COOEHHO CBSI3aHHBIE CO CBAPKOM, JIEKTPONANKOMN, a TAKKe JIF00bIe OTHEBbIE paOOTHI,
CJIEyET NPOU3BOJINUTE B COOTBETCTBUHU C IPOTUBOIIOKAPHBIMU IPABUIIAMH.

2.1.2 IloaroroBka Tpancdopmaropa k pabote

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCIUTyaTaINIO 0€3 pEeBU3UM.

2.1.2.2 BHHUMAHHME! OrtkpsiBaTh KPBILIKY 32JMBOYHOI0 Yy3Ja Ha
KpbILIKe, KpaH LIApOBOi, NMpPOOKY Ha O0ake, CHUMAThb H30JATOPbI, MaCJI0-
yKa3zarteJb, Pe0XPaHUTEJbHbINH KJIanaH cOpoca AaBjieHHs], COBEPIIATh Apyrue
AeCTBHA, MOryllHe TNpPHUBECTH K pa3repMerusanum TpaHchopmaTopa,
3anperaercs.

HcnbiTanue 0aka ruApaBIMYEeCKUM JaBJICHUEM He NIPOU3BOAMTh.

2.1.2.3 OTBOP IIPObbI M UCIIBITAHUE TPAHCOPOPMATOPHOI'O
MACIJIA HE ITPOU3BOJIUTD.

2.1.2.4 Tlepen BxitoueHueM TpaHchopmaTopa CIeAyeT BBIMOJIHUTH CIEAYIO-
e paboThI:

a) IPOU3BECTU BHEIIHUN OCMOTpP TpaHcpopmaTopa, yOeaAUTbCs B LIETOCTHOCTH
BCEX Y3JI0B, OTCYTCTBHHM CKOJIOB U TPEIIMH Ha H30JSATOPAX, MPOBEPUTH COCTOSHUE
MacCJOYIJIOTHUTENIbHBIX COEAMHEHUN H KpermeHue npobok. Ilpu oOHapyxkeHuu
OcJIa0JIeHHs] KpEIUIeHUs, TeYd Macjia M3-TM0J MPOKIAJ0K WU MPOOOK MOATSIHYTH
MPOOKY U TallKu COCTUHEHUH.

BHUMAHMUE! Y6eautsces, 4TO KpacHbIN CUTHAJIBHBIN ITOK MOTJIaBKa MACIIO-
yKazaTelssi HAXOJUTCS B LIMJIMHIPUYECKON YacTH MPO3PAYHOTO KOJMaKa, T.€. He HUXKE
YpOBHSI A B COOTBETCTBUM C PUCYHKOM A.13. DTO sIBNIE€TCS MOATBEPKIACHUEM, UTO
ypOBEHb Maciia B TpaHC(popMaTOpe HaXOIUTCS B JOMYCTHUMBIX Mpenenax. B mpotus-
HOM cCjyd4ae BKJIIOUEHHE TpaHcpopMmaTopa IOJ HANpsDKEHHE U €ro 3KCIUTyaTalus
HeAomycTuMbl. HeoOX01MMO BBISICHUTH MPUYMHY CHHKEHUS! YPOBHS Macia U ycTpa-
HUTb €€.

YpoBeHb Macia onpenesnseTcs TOJNbKO M0 MOJIOKEHUIO0 CUTHAIBHOTO IITOKA
noruiaBka. OTCyTCTBUE Maciia B MPO3PaYHOM KOJIIIAKE MACIOyKa3aTess He SBISETCS
OpaKOBOUYHBIM MPU3HAKOM.

10



Ecnu no pe3ynbpTaTaM BHEIIHETO OCMOTpPA BbISIBIIEHa HEOOXOJUMOCTh JOJIMBKU
B TpanchopmaTop macna, Heooxoaumo o COI'JTACOBAHUIO C U3T'OTOBUTE-
JIEM, BBINOJIHUTH OINEpalud, NPEeIyCMOTPEHHbIE 11.3.4 HACTOAILIErO0 PYKOBOJCTBA;
MOCJIe ATOr0 OIIOMOMPOBATH KPBIIIKY 3aJUBOYHOTO y3ja IUIOMOOW MOTpeOuTENs,
COCTaBUTb aKT;

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

B) 3a3eMJINTH O0aK TpaHcopmaTopa;

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

1) U3MEPUTH COMPOTUBJICHIUE OOMOTOK MOCTOSSHHOMY TOKY;

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

W3mepeHnsi NpoW3BOAUTH B COOTBETCTBHM C pazfesnoM 2.1.3 HacTOsIIEro
PYKOBOJICTBA;

&) yOeouThCs, YTO MEpPEKIIoYaTellb YCTAaHOBJIEH M 3aQUKCUPOBAH B OJHOM
13 pabovuX MOJOKEHUH.

2.1.2.5 TlpaBWJIBHOCTB PabOTHI MEPEKIIOYATENS ONPENEIAETCS MO pe3yabTaTaM
M3MEPEHHS COMPOTUBIIEHUSI OOMOTOK IMOCTOSIHHOMY TOKY M IO pe3yjbTaTam MpoBep-
KM K03 duumeHTa TpaHcPpopMaluy Ha BCEX MOJOKEHUIX MEePEKITIoYaTeNsl.

2.1.2.6 B cimyudae 3aka3za noTpeOUTENEM MaHOBAaKYyMMETpa W/ UM MaHOMETPU-
geckoro Tepmometpa (s TpancopmaropoB MourHOCThI0 630-2500 xkB-A) HeoO-
XOJMMO BBIIIOJHUTH CIAEAYIOUINE paOOTHI:

a) YCTaHOBHUTH KOpPOOKY 3aKMMOB B pabouee TMOJOKEHHE B COOTBETCTBUH
¢ pucynkoMm A.20, 3akpenuB €€ Ha KpBIIIKe TpaHchopMaTopa Mpy MOMOIIH Kperexa,
BXOJISIIIET0 B COOPKY KOPOOKH 3a)KHMOB;

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

Jljis 3TOrO MpenBapUTENIbHO CHATH MJIOMOY C KpaHa IIapoBoro 2 (B COOTBET-
CTBUU C PUCYHKOM A.22), HaXOJAIIErocs Ha Kpbiike 1, mpoOKy 5 u BUHT 3, 3aTeM
pa3BepHYTh py4Ky KpaHa 4 3arubom K ceOe, 3aKpenuTh py4yKy KpaHa BUHTOM 3,
YCTaHOBUTh MaHOBAaKyyMMETp B pabouee MOJIOKEHHE MYTEM 3aBOPAUYMBAHMS €r0 IO
pe3bOe B CBOOOAHBIN KOHEIl KpaHa 2 10 OTKaza.

3aKpernuTh MaHOBAKYYMMETP Ha KPBIIIKe Oaka 4 Tpu MOMOIIM YTOJIKOB 6 U Kperexka,
MOCTABIISIEMBbIX KOMIUIEKTHO € TpaHcopmaropom. s coenmuHeHHs MaHOBaKyyMMETpa
C BHYTPEHHHM OOBEMOM Oaka OTKpBITh KpaH 2. OJHy U3 CUTHATBHBIX CTPEIOK MaHOBaKY-
YMMETpa  YCTAHOBUTH  TPOTHMB  OTMETKM  IIKaIbl,  YKA3bIBAIOIIMKM  JIABJICHUE
0,025 MITa (0,25 xI'c/cm’) (HanGombliee H3OBITOYHOE JaBICHHE BHYTPH 0aKa Py HOMH-
HAJILHOW Harpy3ke TpancopmaTtopa);

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

[TpaByto cTpenky MaHOMETPHUUECKOTO TEPMOMETPA YCTAHOBUTH Ha OTMETKE
95 °C, neByro — Ha otmeTKe 90 °C;
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I') TOJICOEAMHUTH CBOOOJIHBIE KOHIIbI MPOBOJOB KOPOOKH 32KUMOB K KJIEM-
MHBIM KOJIOJIKAM MaHOBaKyyMMeETpa W/WJIW MaHOMETPHUYECKOTO TEPMOMETpPa B CO-
OTBETCTBUU C PUCYHKOM A.24;

1) COCOUHUTH KOPOOKY 3aKMMOB TpaHchopMaropa C CHCTEMOW 3allUThI
pacrpeaycTpoCTB HU3KOTO HAMPSHKEHUS;

€) MpPU MOHTAXE M MPOBEPKE MAHOBAKYyMMETpPAa W/MJIM MaHOMETPUUYECKOTO
TEpPMOMETpaA CIEAYEeT PYKOBOJCTBOBATHCS TAaKXKE SKCIUIYyaTAl[MOHHBIMU JOKYMEH-
TaMH, TIPUJIAraeMbIMHU K TUM TIprOOpam.

2.1.2.7 Tlpoussectu noxacoenuHeHne k BBojgamM BH m HH coorBeTcTBEHHO
NUTAHUS U HATPY3KU MEJIHBIMU WUJIM MEAHO-aTIOMUHUEBBIMU TJTACTUHAMU (IITMHAMMU).

[lepen ycranoBkoi Ha BBOAbl HH Ha KOHTakTHBIX 3a)XKuMax OCIAOUTH
Kpenexx. KoHTakTHbIEe 3aKMMbl HABEPHYTh Ha BBOJbI HE MEHEE:

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

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

Bo wu3bexkanme pasrepmeruzanuu TpaHchopMaTopa MOACOeTUHEHHE
ToxoBeayuux yacreii kK BBoaam BH u HH 10/15kHO ObITH BBINOJHEHO TAKUM
00pa3oM, YTOObI OTCYTCTBOBAJIN OCEBbIe H M3ru0aK0IIMe HATPY3KH HA BBO/IbI.

2.1.2.8 J1ns “CKIIOYEHHs] BO3MOKHOCTH ITPOBOpAYMBaHus mmnuiek BBogos HH
P MOJCOEIUHEHNH Kabens (IMH) K TpaHcdopmaTopam MomHOCThI0 25—400 kB-A
HEOOXOJIMMO YJIEpKUBATh HIDKHIOW TalKy Ha IIMWIbKE BBOJA TA€YHBIM KITFOUOM.
[IpoBopaunBaHne LIMAJIBKKA MOXKET NPUBECTH K 3aMblkaHuio BBoga HH BHyTpu
TpaHnchopmaropa Ha Oak.

2.1.2.9 Bxuouars TpaHchOpMaTop B CETh pa3peliaeTcs TOJIYKOM Ha IMOJTHOE
HOMUHAJIBHOE HANpPsHKEHUE.

2.1.2.10 Ecnu oTkIIFOYeHHE BBEICHHOTO B AKCIUTyaTaIuio TpaHchopMaropa He
OBLIIO CBSI3aHO C MPOBEJIEHUEM Ha HeM padoT WU JACMUCTBUEM 3aIUT, TO TpaHChopMa-
TOp MOXET OBbITh BBEJIEH B pab0Ty 03 MpoBeACHUS MCIBITAHUNA U U3MEPEHUN Tapa-
METPOB.

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

- IIpaBunamMu yCcTponCTBa DIIEKTPOYCTAHOBOK;

- Texunueckumu kojiekcamu ycranoBusiueiics npaktuku (TKID);

- OO6bEeMOM U HOPMaMHU UCTIBITAHUHN DIIEKTPOOOOPYIOBAHNS,

a TaKkke JPYrUMH JICUCTBYIOIIUMH TEXHUYECKUMH HOPMATHUBHBIMU IPABOBBIMU
aKTaMHu.
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2.1.3 Onpenenenne XxapakTepPUCTUK U30JISIIIUN

2.1.3.1 3a TeMmmneparypy u30JsuMM TpaHchopMaropa, HE IOJBEPraBIIETOCs
HarpeBy, IPUHUMAETCS TEMIIEpATypa BEPXHUX CIOEB Maca.

2.1.3.2 Ecaim temneparypa Tpancpopmaropa Huxe 10 °C, To nis umepe-
HHS XaPaKTEePUCTUK U30JSIMU TPAaHCPOPMATOP JA0JIKEeH ObITH HArpeT.

2.1.3.3 HarpeB npou3BOAUTH OJHUM W3 CIEAYIOIIUX METOMIOB:

- pa3MEIICHHEM B OTaIJIMBAEMOM NTOMEIICHHH;

- HarpeBOM O3JIEKTPOII€YaMHU 3aKPBITOTO THUIIA, YCTAHABIMBAEMBIMH IOJ JTHO
TpaHchopmaropa;

- UHIYKIIMOHHBIM MIPOTPEBOM 3a CUET BUXPEBBIX MMOTEPH B CTAIN 0aKa;

- MPOTrPEBOM OOMOTOK TOKAMH CO 3HAYEHHUSMH, HE MPEBHIIIAIONIUMUA HOMH-
HaJbHBIX 3HAUYCHUMN, YKAa3aHHBIX B TACIIOPTE TpaHChOopMaTopa.

2.1.3.4 Tlpu narpeBe TpaHcopmaTopa Temreparypa U30JSIUN IPUHUMACTCS
paBHOU cpenHeil temmeparype ooMoTku BH, ompenensiemoil mo conmpoTHUBICHUIO
0OMOTKH MOCTOSIHHOMY TOKY. M3MepeHne yka3aHHOTO CONpPOTUBIIEHUS MPOU3BOAMTD
He paHee, yeM uepe3 60 MUH MOCje OTKIIOUECHHUS HarpeBa TOKOM B OOMOTKE WIIH
yepe3 30 MUH nociie OTKIIFOUEHUSI BHEITHETO HATPEBA.

2.1.3.5 ComnpoTtuBneHne U30s01un U3MepATb merommerpom 2500 B ¢ BepxHUM
npenenom m3mepenusa He Hwke 10000 MOwm. Ilepen Haganom KaXaoro M3MEpEHHUs
UCIIBITYeMasi 0OMOTKa JA0JbKHA OBITh 3a3€MJIEHA HE MEHEE YEM Ha 2 MHH.

2.1.3.6 CocTosiHrE U30JIAINH, TIPH KOTOPOM TpaHC(opMaTop pa3periaeTcs
BKJIIOYAThH B SKCILTyaTallUIO, JOJIKHO COOTBETCTBOBATH JCHCTBYIOIIEMY TOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUHN AIIEKTPOOOOPYIOBAHUS .
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2.1.4 Dkcnyatanus TpaHcgopmaTopa

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

B Tabmunax npusenensl 3HaueHus K, u h nns cyrouyHoro mpsiMoyroibHOTO
JABYXCTYIEHYATOrO rpaduka Harpy3Kku Tpancopmaropa npu pa3inyHbIX 3HAYCHUSIX
K, n Ooxu1.

Jlna mpomexyTtounbix 3HaueHuit Ky u Ooxun. 3Hauenue K, cnexgyer ompene-
JIATh JTIMHEWHON MHTEPIIOJISIIACH.

OoxJi1. — TemnepaTypa okpyskarouei cpensl, °C;

K| — HavaspHas Harpyska, MPEALIECTBYIOIIAs Harpyske uiu neperpyske Ko,
WM Harpyska rnocie cHuwkeHus Kj, B 101X HOMUHAJIBHOW MOIIHOCTH WJIM HOMU-
HaJIBHOT'O TOKa!

K= - = e ; (1)

K, — narpy3ka wim neperpyska, clieyrolas 3a HadaJlbHOW Harpys3kou K, B
JI0JIIX HOMHUHAJIBHON MOIITHOCTH MJIM HOMUHAJILHOTO TOKA,

S> 16
K;= --oooe- = - ; (2)
SHOM. IHOM.
h — mpomomkutensHOCTh Harpy3ku K, Ha JIBYXCTYNEHYAaTOM CYTOYHOM

rpaduke Harpy3KH, 4.

B Ta6mn.A.5 o6o3nauenue (+) ykasplBaeT Ha TO, YTO JJIsl IAaHHOTO PeKMMa Ha-
rpy3ku pacuetHoe 3HaueHue K,>2,0, HO nomyckaercs ero jto0oe 3HaYeHHE B WH-
TepBAJIE 1,5<K»,<2,0.

2.1.4.2 Jlonyctumsiii padounii Tok BBogoB HH ¢ MegHbiMM TOKOBEIyIIMMHU
IIUIbKAMHU:

- MI2-450 A;
- MI16-600 A;
- M20-850 A;
- M27-1360 A;
- M33-2030 A;
_ M48-3150 A.

2.1.4.3 Tpancdopmarop IOMyCKaeT MPOJIOJDKUTEIBHYI0 HArpy3Ky HEUTpaiu
oomorox HH 100 % nomuHanpHOTO TOKa 00MOTKH HH.

2.1.4.4 TparcdopmMatop I0MyCKaeT MPOAOIKUTENbHYIO padoTy (TIpU MOIITHO-
cTH He 00Jiee HOMUHATLHOM) MPU NIPEBBIIICHUN HAIIPSIKEHUS HA JIIOOOM OTBETBIIC-
Hun oomoTku BH Ha 10 % Gosiee HOMUHATBHOTO HAMPSKEHUS JTAHHOTO OTBETBIIE-
Hus. [Ipu sToM HanpsbkeHue Ha Jiro6oit o0MoTke BH He 10omKHO npeBhIlaTh Hau-
oosbiiee padouee Hanpsbxenue o 'OCT 721-77.

14



2.1.4.5 TpauchopmaTtop IOMyCKaeT MPOJOLKUTENbHYI0 HArpy3Ky OJHOM WM
JIBYX OOMOTOK TOKOM, IIPEBBIMIAIOIMINM Ha 5 % HOMUHAJIBHBIN TOK OTBETBIICHHUS, Ha
KOTOpPOE€ BKJIIOUE€HA COOTBETCTBYIOIIAs 0OMOTKA, €CIIM HaNpsHKEHUE HU HA OJHOW U3
0OMOTOK HE MPEBBIIIAET HOMUHAJIBHOTO HANPSKEHHUSI COOTBETCTBYIOLIETO OTBETBIIE-
Hus. [Ipm 3TOM TOK Harpysku He NOJKeH npesbimarth 1,05 HOMHMHAIBHOrO TOKa
OOMOTKH, a MOIIHOCTh Harpy3ku TpaHcdopMaropa HE JOJKHA ObITh Oojiee HOMHU-
HaJIbHOWU.

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

4,0 — mpu yKcie yIapHbIX TOJTYKOB TOKA B CYTKHU J0 3 BKIIFOUHMTENIBHO;

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

1,3 — npu uncie yaapasix To4koB cBbime 10 go 100.

[TpoIOIKATENBHOCTB TOTYKOB — 110 15 c.

2.1.4.7 Tlpu skcrutyatanuu TpancdopmaTopa HEOOXOJIUMO YUYHUTHIBATh TAKKE
MECTHbIE MHCTPYKLIHH, YYUTHIBAIOIINE CIIEUU(PUKY KOHKPETHOTO 00OBEKTa, KIUMATH-
YECKOM 30HBI, XapaKTep HArpy3Ku MOTpeOuTeneil u npyrue (HhakTopsl.

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

2.1.4.9 Tlopsiiok pabOThI C MEPEKITIOYATEIIEM.

[lepekinroueHne cTyneHel HalpsKEHUs IPOBOAUTH 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:KIeHHOr0 TpaHcGopMaTopa He J0IycKaercs!

[Tpou3BOANTH NEPEKIIFOUEHHE B CIIEYIOIIEM TOPSIKE:

a) OTBEPHYTh KOHTprailky BHMHTa (PUKCAllMM MOJOXKEHHUH, pacroyioKEHHOTO
Ha PYKOSITKE TIEPEKIII0YaTeNs, Ha S...8 MM;

0) BBIBEpHYTh BUHT (PUKCALIMM JIO BBIXOJIA €r0 U3 OTBEPCTHS yKa3aTeis MoJio-
YKCHUI;

B) MOBEPHYTh PYKOSTKY MPHUBOJA A0 COBNAJACHUS CTPEIKU Ha PYKOSITKE C Tpe-
OyeMbIM TOJIOKEHUEM Ha yKa3aTese MOJ0KEeHUH;

I) 3aBEpHYTh BHUHT (UKcauuu A0 ymHopa, YOeauThCs, YTO OH BOIIEN B
OTBEPCTHE yKa3aTells MOJI0KEHU;

1) 3aBEpHYTh KOHTPraiKky J0 yropa B PyKOSTKY.

2.1.4.10 [Ing OYMCTKY KOHTAKTHOM CHCTEMbI EPEKIIOYATENSI OT OKUCH U IIJIa-
Ma He0OXOUMO BBINIOJIHUTH MIPOKPYUYHUBAHUE TEPEKITIOYaTeNs 10 3—5 LUKIOB B OJHY
U JPYTyI0 CTOPOHBI IPU KaXJIOM MEPEeKIIOUYEHUU OTBETBJICHHA OOMOTOK M TpHU
IIPOBEICHUH TEKYILIUX PEMOHTOB.

2.1.4.11 Tlocne uctedeHus: cpoka CiIy>kObl, YKa3aHHOT'O B TTaCIIopTe, TpaHcop-
MaTop MOJABEPTHYTH MPOBEPKE U UCTIBITAHUSIM COTJIACHO ACHCTBYIOUIEMY JOKYMEHTY
“O0BeM U HOPMBI UCTIBITAHUN JIEKTPOOOOPYAOBAHUS .

I1o pe3yabTaTam NpoBepOK U UCNIBITAHUH NPUHATH PelIeHHe O PUTOAHO-
CTH TPpaHcHhOPMATOPA K JAJTbHEHIIEH IKCIIyaTallMH.
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3 TEXHUYECKOE OBCIIY X XUBAHUE

3.1 Ha mpoTsbkeHMHM BCEro cpoka ciykObl TpaHcpopMaTopa MpPOBEIACHUS
NpOo(HUIaKTUYECKUX PEMOHTOB, CBA3AaHHBIX C BCKPBITUEM TpaHC(POpMATOpa, 3aMEHOU
U CYIIKOU TpaHCHOPMATOPHOTO Macia, He TpeOyeTcsl.

OT6op mpo0 W MNPOPMIAKTUYECKUE HCIBITAHUS Macjia He MPOU3BOAUTH.
B ocranbHOM 00BeM W MEPHOAMYHOCTH HCHBITAaHWM TpaHCchopMaTopa B SKCILTY-
aTaluy JIOJDKHBI COOTBETCTBOBATH TPEOOBAHMSIM JIEMCTBYIOIIMX IPABHJI TEXHHU-
YECKOM IKCIUTyaTaluu TpaHC(HOpMaTOpOB.

3.2 Jlms CBOEBpPEMEHHOTO OOHApYKEHHsI HEUCIPABHOCTEHW TpaHchopMarop
CJIelyeT MOABEPraTh MEPUOANUYECKOMY BHEIIIHEMY OCMOTPY (0€3 OTKIIFOUEHHS TPAHC-
dbopmaropa ot cetu). [Ipu ocmoTpax yOeauThCS B OTCYTCTBUM MEXaHMYECKUX IOB-
pexaeHuii 0aka, U30JIATOPOB, TeUEH Macia, MPOBEPUTH COCTOSHUE JIAKO-KPACOYHBIX
ITOKPBITUH.

3.3 Ilpu BO3HMKIIEH B MpoOIECCe TEKYLIEH 3KCIUTyaTallM HEOOXOAUMOCTH
JIOJIMBKU TI0 KaKUM-JIHOO MpUYMHAM B TpaHChOpMaTop Macja PYKOBOJICTBOBATHCS
CJIEIYIOLIUM:

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

0) TOJIMBKY MOKHO BBINIOJIHATH MPU YCIOBHH, YTO B TpaHCPpopMaTropax MOII-
HOCTBIO 630 kB-A u BbIllle ypoBeHb Macia HaxoauTcs He Huke 200 MM, a B TpaHC-
(dhopmaropax MEHBIIUX MOIIHOCTEN He HIKE 130 MM OT BepxHel miockocTu (hiiaHia
3JIMBOYHOTO MaTpyOKa.

Ecnu ypoBeHb Macia HaXOAUTCS HUXKE YKa3aHHBIX Pa3MEpPOB, HE UCKIIOUYEHO,
YTO MPOU3ONUIO YBIAKHEHHUE U30JIALMM AKTUBHOM YacTH M TpeOyeTcsl MpOBeIECHUE
PErJIaMEHTHBIX pa0dOT B YCIOBHSX CIIEIMAIM3UPOBAHHOTO MPEATNPUATHS,

B) DJIEKTpUUYECKash MPOYHOCTh JIOJIMBAEMOTO Macjia JIOJDKHA OBbITh HE HIKE
30 kB, Temnepatypa — He Hmxke 10 °C. OcrajibHbIE TEXHUYECKHE XapaKTEPUCTHUKHU
JOJKHBI COOTBETCTBOBATh HOPMATUBHBIM JIOKYMEHTaM Ha TpaHC(HOPMATOPHOE Mac-
7o. JIJist JOJIMBKM B TMpeJeNiaX BbINIEYKAa3aHHBIX YPOBHEHN JTOMYCKaeTCsl MPUMEHEHUE
HEJIEra3upOBaHHOTO TPaHC(HOPMATOPHOTO MaCIa;

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

[Ipumeuanne — JoauBKYy MacaoMm TpaHchopmaTopa, y KOTOPOro He UCTEK
TAapAaHTHUHHBIA CPOK JIKCILIyaTAllMU, NMPOM3BOAMTH TOJBKO IO COIJIACOBAHMIO
C U3rOTOBHUTEJIEM.

3.4 TlocienoBaTebHOCTh BBIMOJHEHUS OMEpaldii Mo JOJIMBKE B TpaHCQOp-
MaTop Maca:

- OTKPBITh KPBIIIKY 3aJMBOYHOIO TMATpyOKa W TPOU3BECTH 3aMep YPOBHS
MacJiia. BeinojiHeHre NOCHeNyIOIIMX ONepalfii TPOU3BOUTh MPU BHIIOJIHEHUH YCIIO-
BUSI, U3JI0’KEHHOTO B 11.3.3 0;

- POM3BECTH JTOJIMBKY MacJa 10 MOJHOrO 3all0JIHEHHSI 3aJJMBOYHOTIO y3I1a;

- 3aKPbITh KPBIIIKY 3aJIMBOYHOTO y3J1a;
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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 momHocTsi0 630 kB-A, 2..3 1y
TpanchopmaTopoB MomHOCTEI0O 250 m 400 xkB-A, 1...2 1 y TpanchopmaTopoB
morHOCThIO 100 1 160 kB-A, 0,5...1 1 y TpanchopmaTopoB MOITHOCTHIO 25, 40
KB-A 11 cHKeHUs 1aBlieHusl BHYTpH 0aka TpaHcopmaTopa BO Bpems padoThI;

- 3aBEPHYThH CIUBHYIO MIPOOKY.

3.5 Jlo BkitoueHust TpanchopmaTtopa MoJi HanpspDKEeHHE U3MEPUTh COMPOTHB-
JICHUE €ro M30Js1uu. Pe3ynbTaThl U3MEPEHUI JTOJKHBI COOTBETCTBOBAThH TpeOOBa-
HUSM JoKyMeHTa “O0beM U HOPMbI UCIIBITAHUI 3JIEKTPOOOOPYAOBaHUS .

3.6 B cinyyae HeoOXOAMMOCTH (IIpU CIy4YallHBIX MEXaHMUYECKHUX IOBPEXJIe-
HUSAX, HEUCIPABHOCTSX, BBI3BAHHBIX JPYTUMHU MPUUMHAMHU) TPOU3BECTH OCMOTP
TpaHcopmaTopa ¢ NOJbEMOM AaKTUBHOM 4acTu. PabOThl 1OJKHBI MPOU3BOIUTHCS B
CHenuaibHO O0OpPYIOBAHHOM MECTE€ MNEPCOHATIOM, HMMEIOUIUM COOTBETCTBYIOIIYIO
kBanmpukanuro. TemmepaTypa akTHBHOM YacTh NPU STOM JIOJDKHA MPEBHIIIATH
TEMIIEPATYpPy TOYKH POCHI OKPYKAIOIIEr0 BO3AyXa HE MeHee, ueM Ha 5 °C U BO Bcex
ciyvasix 1oJkHa ObiTh He Hike 10 °C.

3.7 Ilomemienue, rae NPOU3BOJIUTCA BCKPBITUE TpaHC(hOpMaTopa, HOIKHO
OBITh CyXUM W YHCTHIM, 3alIUIIEHHBIM OT TOMaJaHUS aTMOC(EpPHBIX OCAIKOB U
MIBUTH.

3.8 IlocnemoBaTenbHOCTH pa30opku TpaHchopmarTopa.

3.8.1 Cauth Macio B YUCTHINA pe3epByap yepe3 mTylep BHU3Y Oaka TpaHcdop-
MaTopa, OTKpBIB CHauajga MpoOKy STOro INTylepa, a 3aTeM, KOorja CTpys Macia
YMEHBIIUTCS, TATPyOOK Ha KphIiike Tpanchopmaropa. llITynep BHU3y Oaka OTKpbI-
BaTh OCTOPOKHO, MOMHS, YTO Maciio B TpaHc(hopMmaTope, Kak MpaBHIIO, HAXOAUTCA
IIPU HEKOTOPOM JIaBJICHUH UJIH Pa3peKCHUU.

3.8.2 B Ttpanchopmaropax MOUIHOCTBIO 25—630 kB-A BBINOJHUTEL Clemy-
IOILME OTNEPALIUHU:

- OTBEPHYTh OONTHI, KPEISLIUE KPBIIIKY K 0aKy;

- TIOJHATH AaKTUBHYIO YaCTh C KPBIIIKON 32 CEPbIH, PACIIOIOKEHHBIE Ha KPBIIII-
Ke TpaHc(hopmaTopa B COOTBETCTBUM C pUCyHKOM A.25, A.25.1 u Tabnuneit A.7.

3.8.3 B tpancdopmaropax momnocteio 1000, 1250, 1600, 2500 kB-A Beino-
HUTH CJEAYIOLINE ONEPALNH:

- OTBEpHYTH raiiku co mmnuiek BeojgoB HH, BH u cusats uzomaropsr HH;

- CHATDH PYKOSATKY MEPEKIIIoUaTelIs U yKa3aTelb MOJI0KECHU;

- OTBEpPHYTHh OONTHI, KPEMSIIUE KPBIIKY K 0aKy, M CHITh KPBIIIKY TpaHC-
dbopmaropa;

- OTBEPHYTh FallkKM W BBIBECTH U3 3allCIUICHUS CKOOBI, KPETSIUe aKTUBHYIO
yacTh B Oake;

- IOJHATH AKTUBHYIO YaCTh 32 CEPBI'H, PACIOJIOKEHHBIC HA IPMOBBIX OanKax, B
COOTBETCTBHHM C pUCYHKOM A.26 u Tabnuien A.7.

3.9 CoOopky TtpaHchopmaTopa NpPOU3BOAUTH B OOpaTHOM  MOPSAKE.
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3.10 3anonHenue TpanchopMaTopa MaCIIOM.

3.10.1 3anomHuTh TpaHcHOPMATOP MACIOM C JICKTPHUECKOU MPOYHOCTHIO HE
meHee 30 kB 10 moHOTO 3amofHEeHUs 3aJTMBOYHOTO MaTpyOKa. 3amojHeHne MacioM
BBIIIOJIHUTh 110 BO3MOXXHOCTH B OJMH HpueM. Temmeparypa 3aJuBaeMoro macia
nomkHa OpITh He HIDKE 10 °C, a TemmepaTypa akTUBHOM 4acTH TpaHchopMaropa —
BBIIIIE TEMIIEPATYpPbI Macia.

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

3.10.3 I[Tocne oTcTosa TpanchopMaTopa Mpu HEOOXOIUMOCTH JIOJIUTh MACIO J10
MOJIHOTO 3aIlOJHEHUS 3aIMBOYHOIO NMaTpyOKa. 3aKphITh MaTPyOOK KPBIIIKOM, TPOBE-
PUB MPEIBAPUTEIIHHO LIEJIOCTHOCTh U COCTOSIHUE YIZIOTHUTEIBbHON ITPOKJIAIKH.

Temmnepatrypa maciia B TpancopmMaTope BO BpeMsl 3aKpPbIBAHUSI NATPYO-
Ka 10JI:xkHA ObITH B nipeaesax (40+20) °C.

3.11 O6beM UCTIBITAHUN U HOPMBI KOHTPOJIMPYEMBIX MapaMeTpoB TpaHchop-
MaTtopa rnepej BKIIOUYEHUEM B padOTy MOCIIE €ro BCKPBITHS TOJKHBI COOTBETCTBOBATH
TpeOOBaHUAM JEHCTBYIOLIEro JOKyMeHTa “O0beM M HOPMbI UCHBITAHUM 3JIEKTPO-
000py10BaHUs ”?
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4 XPAHEHUE U TPAHCIIOPTUPOBAHUE

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

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

Kpemnnenue tpanchopmaTopa Ha TPaHCIOPTHBIX CPEACTBAX M TPAHCIOPTHUPO-
BAaHHME OCYILIECTBISIIOTCS B COOTBETCTBUU C MPAaBWIAMH, ACHCTBYIOIIMMHU Ha TpPaHC-
MOpPTE COOTBETCTBYIOLIETO BHAA C YYETOM OOECIEeUeHHUs] COXPaHHOCTH TpaHchop-
MaTopa U €ro y3JoB.

4.3 Tlorpy304HO-pa3rpy304HbI€ OINEpalud HEOOXOJUMO BBINOIHSATH COOTBET-
CTBYIOIIMM OOOpYy/IOBaHUEM C COOJIOJICHHEM ACHCTBYIOMIMX MPABUI TEXHUKU 0€3-
OMACHOCTH U Mep, 00ECIICUNBAIOIIUX COXPAHHOCTh TpaHchOpMaToOpa U €ro y3JIOB.

4.4 Tlogpem TpaHchopmaTopoB MoiHOCTRIO 25400 kB-A cuenyer
MIPOU3BOAUTH TOJIBKO 33 CEPbI'U, PACIOJIOKEHHBIE HA KPBIIIKE, TpaHChHOpMaTOpOB
630—-1600 kB-A TonpKO 3a cepbru, pacmoJioKeHHbIe Ha 0ake, TpaHCchOopMaToOp MOIII-
HOCThIO 2500 KB* A TonbKO 32 y37bI 17151 TOAbeMa TpaHchopMaTopa, pacroioKEeHHbIE
Ha Oaxe.

Crtpornbl Ipy 3TOM JIOJKHBI OBITH TAKOW MJIMHBI, YTOOBI YroJl OTKJIOHECHHS
CTPOI OT BEPTHUKAIHU He mpeBbiman 30°.

4.5 TlonaumaTts TpaHchopmatopsl MomiHOCThIO 25—400 kB-A 3a ckoObl, IpH-
BapeHHbIC K 0aKy, Ciy)Kallue JJisi KperieHUusT MpH TPaHCTIOPTUPOBAHUM, TpaHCPOp-
Martopel MoOmHOCTBIO 630-2500 kB-A 3a ceppru, mNpUBapeHHBIE K KPBIIIKE,
KATET'OPUYECKU 3ATTIPELIIAETCA!

4.6 BHUMAHUWE! HeoOxonumo obeperaTh OT MEXaHUYECKUX BO3JIEHCTBHMA
ropocTeHky 6aka, Tak Kak OHa U3rOTOBJIEHA U3 TOHKOJUCTOBOM CTAJIH.

SAIIPEIIAIOTCSH Mexannueckue BO3JCHCTBUS Ha IPOBOJIOKY, IPUBAPEH-
HyI0 K Todpam 1o nepumeTpy O6aka TpaHchopmartopa, BO n30ekaHUE TTOBPEKICHUS
ropoCTEHKH B MECTaX CBAPKHU.

IIpy MexaHM4YeCKOM NOBPeEXACHUH TOPPOCTEHKH H3TOTOBUTE]b HMMeeT
NPAaBO CHATH YCTAHOBJICHHbIE TAPAHTHUM.

4.7 Tlpu nnutensHOM (OoJee NBYX JIeT) XpaHeHHH TpaHchopMmaTropa HEOOXo-
JTUMO TIEPUOANYECKU MPOU3BOAUTH €r0 HAPYKHBIN OCMOTP.

4.8 OT00p Npod u UCNbITAHUA MACJIA B MpoLecce XpaHeHus: TpaHchopma-
TOpa He NPOU3BOIAMUTh.

4.9 YcnoBus xpanenus tpancopmaropa — 8 mo I'OCT 15150—69 (Ha oTKpHI-
THIX IUIONIaAKaxX Ipu Temneparype oT MuHyc 60 g0 maroc 50 °C) Ha cpok coxpaHs-
€MOCTH JI0 OJiHOrO roja; mpu ycioBun xpanenus 5 mo 'OCT 1515069 (nmox HaBe-
COM WJIM B MOMEUIEHUIX MpHu Temreparype ot muHyc 60 mo mmoc 50 °C) — cpok
COXPaHSIEMOCTH JI0 JBYX JIET TIPH €KEroJHOM BHEIIHEM OCMOTpe TpaHchopmaropa
norpedurTenem.
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BHUMAHMUE!
3AIIPEIHAETCA IIOJHUMATD
TPAHCO®OPMATOPBLI MOIIIHOCTBIO 25, 40, 100, 160, 250,
400 kB-A
3A CKOBBI, IIPUBAPEHHBIE K FAKY.
3ATIPEIIAETCA ITOJHUMATD
TPAHCOOPMATOPBLI MOIIIHOCTBIO

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

SAIIPEIHAETCA HAPYIIATDH 'EPMETU3ALINIO
TPAHCOOPMATOPA.

5 VTUIIN3ALMA

5.1 VYkazanus 1o yTWIM3allMu TMPUBENCHBI B MaclopTe TpaHcpopMaropa.
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1- mpoOka ciauBHAs; 2 - 3aKUM 3a3eMJICHHs; 3 - 0ak; 4 - Tabnuuka; 5 - cepbra Jjis
nmogabeMa TpaHncpopMaropa; 6 - TuiIb3a I TEPMOMETpa; 7 - MaclioyKas3aTelb;
8 - marpyOok ansa 3anuBku macia; 9 - seoxg BH; 10 - BBog HH; 11 - mpobuBHoiA
MpeIOXpaHnuTeNb (YCTAaHABIMBACTCS MO 3aKa3y motpeduTtens); 12 - ponuk TpaHc-
HNOPTHBIN 11t Tpanc@opmaropoB mMoiHOcThI0 100, 160 kB-A (ycranaBnuBaeTcs
no 3akazy norpeourens) u 250, 400 kB-A; 13 - nepexitodaresns.

Pucynox A.1 — O6mwmit Bua tpanchopmatopoB momHOCcThI0 100-400 kB-A
0e3 MaHOBaKyyMMETpa
['paduka yepTexka COOTBETCTBYET TPaHC(HOPMATOPY MOITHOCTHIO
160 xB-A knacca Hanpsbxenus 10 kB
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1 — mpoOka ciauBHas; 2 — POJIMKU TPAHCIIOPTHBIE (YCTaHABIMBAKOTCS 10
3aKkasy norpebutens); 3 — 3akuM 3azemiieHus; 4 — 0ak; 5 — Ta0nuuKa;
6 — cko0a JIJ1s1 KpeIUICHHS TIPU TPAHCTIOPTUPOBAHKMH; 7 — cepbra Jis
noabeMa Tpanchopmaropa; 8 — kKapMaH TEpMOMETpa; 9 — MaciIoyKas3aTenb;,
10 — BBOg BH; 11 — BBO HH; 12 — mpenoxpaHuTeIbHBINA KilallaH;

13 — matpy0oK 11715 3aTUBKH Macia; 14 — mepexouaTeb.

Pucynok A.1.1 — O6muit Bujx TpancopmatopoB MontHOCTEIO 25—40 kB-A
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13

1 - mpobOka cnuBHas; 2 - 3aKUM 3a3eMJIeHUs; 3 - 0ak; 4 - TabiIu4Ka; 5 - cepbra
TSI oTheMa TpancopmaTopa; 6 - TuiIb3a JUisl TepMOMETPa; 7 - MacIoyKa3aTelb;
8 - matpy6Ook st 3anuBku Macia; 9 - Beoa BH; 10 - BBog HH; 11 - mpoOuBHOM
MPEIOXPAHUTENb (YCTaHABIMBACTCS IO 3aKa3y MOTpeOuTens);

12 - ponuk TpaHCTIOPTHBIN 17151 TpanchopmaTopoB MorHOCThIO 100, 160 kB-A
(ycranaBnuBaeTcs mo 3akazy mnorpeoutens) u 250, 400 kB-A;

13 - maHoBakyymmeTp (yCTaHABIMBAETCS IO 3aKa3y MOTpeOUuTens);

14 - xopoOka 3akMMOB (yCTaHABIMBACTCS MPH 3aKa3e MAaHOBAKYyMMETPA);

15 - mepexiroyaTens.

Pucynox A.2 — O6mmit Bua tpanchopmatopoB MomHOCcThI0 100-400 xB-A
C MAaHOBaKyyMMETPOM
['paduka yepTexa cCOOTBETCTBYET TPaHCHOPMATOPY MOIIHOCTHIO
160 kB A knacca Hanpsioxenus 10 kB

22



®j
ZW’ |
/
*
i 1=
i
Cs=1
==
@
ng
|
tb*\ A
\
N |
A _
B

N
ATt
y
D
1|

Q/M

AL T2

Ay

— -

l - ponMK TpaHCHOPTHBIN; 2 - mpoOKa Uil yAajdeHus OCTaTKOB Macna (s
Tpanchopmatopa MouHocThio 1600 kB-A); 3 - mpoOka ciuBHas; 4 - 3aXKUM
3azemiieHus; S5 - Oak; 6 - cepbra Juid moabema Tpanchopmaropa; 7 — macio-
yKazaTellb; 8 - maTpyOoK JyIsd 3aJTMBKU Macia; 9 - IiacThHA IS MOIbeMa KPBITIKH
TpancopmatopoB MomHocThi0 1000, 1250, 1600 kB-A u KpbIIiku ¢ akKTUBHOM
qacThio TpaHchopmaropo MoirHOCThIO 630 kB-A; 10 - BBog BH; 11- BBox HH;
12 - mpoOUBHOI TIpeOXpaHUTENh (YCTaHABIIMBAETCS T10 3aKa3y nmorpedutens); 13 -
MIPEIOXPAaHUTENBLHBIN KianaH (s TpanchopmaropoB mormrHocThio 1000, 1250,
1600 xkB-A); 14 - tabmuuka; 15 — runp3a g TepmomeTpa; 16 - mpuBoj
MEPEKITIoYaTeNs

Pucynok A.3 — OOmwuii Buj TpanchopmaTopoB MoiHOCThIO 630—1600 kB-A
0e3 npubopoB
['pacduka yepTexa COOTBETCTBYET TpaHC(HOPMATOPY MOIIIHOCTHIO
1600 kB-A xnacca nHanpsixenus 10 kB
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1 - ponMK TpaHCTIOPTHBIN; 2 - TPOOKa JUIsl yIaleHUsl OCTATKOB Macia (s
TpancopmaTopa MourHocThi0 1600 kB*A); 3 - mpoOka cnuBHas; 4 - 3aKUM
3a3emiieHus; S - 0ak; 6 - cepbra ajisi mojrbeMa TpanchopmMaropa; 7 - MaciioyKka3aTelib;
8 - TepMOMETp MaHOMETPHUUECKU (YCTaHABIMBAETCS M0 3aKa3y MoTpedouTeneil);

9 - marpyOok st 3aMuBKY Macia; 10 - MaHOBakyyMMeTp (yCTaHaBIMBACTCS IO 3aKazy
notpedurtens); 11 - muacTuHa 1S MObeMa KPBIIIKU TPaHC(HOPMATOPOB MOIIIHOCTHIO
1000, 1250, 1600 kB"A 1 KpBIIKH ¢ aKTUBHOW YaCThIO TPAaHCPOPMATOPOB
morHocThIo 630 kB*A; 12 - BBog BH; 13 - BBog HH; 14 - mpoGuBHOIA
NPEOXPaHUTENh (YCTaHABIMBACTCS 10 3aKa3y MOTPEOUTENs);

15 - npenoxpanuTenbHBIN KianaH (1711 TpanchopmaTopos mMoiHocThio 1000, 1250,
1600 kB-A); 16 - Tabnuuka; 17 - runb3a 1y TepMoMeTpa; 18 - mpuBojy
nepekitodarens; 19 - kopoOka 3aKuMOB (yCTaHABIMBACTCS TIPH 3aKa3e
MaHOBaKyyMMeTpa W/ MAaHOMETPUIECKOTO TEPMOMETPA)

Pucynok A.4 — O6umii Bug TpancgopmaTtopoB MOIIHOCTEIO 6301600 kB-A ¢ npubopamu
I'padrka yepTesxa COOTBETCTBYET TPaHC(HOPMATOPY MOITHOCTHIO
1600 kB A knacca Hanpspkenus 10 kB
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1 - ponuK TpaHCHIOPTHBIN; 2 - mpoOKa IS yJaJeHus: OCTaTKOB Macla,

3 - mpoOka ciauBHAs; 4 - 3aKUM 3a3eMJICHHS; S - 0ak;

6 - TaOJINUKa;
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7 - MacioyKasaTelnb; 8 - maTpyOOK JJIsl 3aJTUBKU Macia; 9 - mepeKIrovaTensb;

10 - BBOox HH;

(ycTaHaBIMBaeTCs MO 3aKazy NOTpeOUTEs);

11 - BBox BH;

KpBIIIKH; 14 - TWUIIb3a 111 TEPMOMETPA;
TpaHcopMaTopa U KpeIIeHHs IIPU TPAHCTIOPTUPOBAHKHM; 16 - TIepEeMBIYKH
1151 BBoJ1oB HH (TOCTaBIsI0TCS. KOMILJIEKTHO)

12 - mpoOUBHOM TIPENOXPAHUTEITH

13 - cepbra miist nogbemMa
15 -y3en nmnsa mnoabema

Pucynok A.5 — O0uuii Buja tpancopmartopa MotHocTeio 2500 kB-A

0e3 pubopoB
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| - ponuK TpaHCHOPTHBIN; 2 - MpoOKa aJisl yJajdeHUsi OCTAaTKOB MAcla;

3 - mpoOka ciuBHas; 4 - 3aKUM 3a3eMJieHus; S - 0ak; 6 - TaOIMuKa;

7 - MAHOMETPUUYECKHIN TepMOMETp (YyCTaHABIMBACTCS IO 3aKa3y MOTPEOUTENN);
8 - maTpyOOK ISl 3aJIMBKHU Macia; 9 - MaHOBaKyyMMeTp (YCTaHABIMBACTCS 110
3akasy notpebutens); 10 - mepexmtouatens; 11 - BBom HH; 12 - BBog BH;

13 - mpoOuBHOI MpeaoXpaHUTENh (YCTAaHABIMBACTCS IO 3aKa3y MOTPEOUTENS);
14 - cepbra st moabeMa KpbIlIKyY; 15 - Triib3a 17151 TepMoMeTpa; 16 — y3en st
nmogbemMa TpaHcopMaropa W KpEIUIGHUS TpH  TPAHCTIOPTUPOBAHUM,
17 - nepembruku st BBogoB HH (mocTaBisitOTCS KOMILIEKTHO);

18 - Mmacnmoykazatenb; 19 - kopoOka 3a:KUMOB (yCTaHABJIMBAETCS MPU 3aKa3e
MaHOBaKyyMMeETpa 1/ MAaHOMETPUYECKOTO TEPMOMETPA)

Pucynok A.6 — O0mwuii Bua tpanchopmatopa MourHocThio 2500 kB-A
¢ mpubopamu
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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 — Beoxg HH Ha HomMuHanbHbIN Tok 2500 A
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1 - MeqHBIC TIEPEMBIUKY; 2 - MaJIOMarHUTHAS TJTUTA; 3 - KPbIIIKa 6aka

Pucynoxk A.12 — YcraHoBka MeIHBIX iepeMbluek Ha (pa3ubix BBojgax HH
¥ BBOJaX Hetpanu 11 Tpancopmatopa TMI'11-2500/10-Y 1(XJI1,Y XJI1)
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1 - maiiba; 2 - BUHT; 3 - KpacHBI CUTHAJIbHBIN MITOK; 4 - MPO3paYHbIN
KOJITNAK; 5 — MPO3payHblil 3alIUTHBIA KOJIAK; 6 - KOJIBIO
VIUIOTHUTEIBHOE; 7 - KpBIIIKa TpaHchopMaropa; § - MOIIaBoOK

Pucynok A.13 — Macnoykazarenb
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Pucynox A.14 — IlpenoxpaHuTenbHBIA KJIamaH cOpoca TaBJICHUS
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1 — yronpHUK; 2 — BUHT; 3—Taiika; 4 — KOHTaKTHasi CKo0a; 5 —KoJmak
npenoxpanurens; 6 — papdopoas ronoska; 7 — papdopoBoe ocHOBaHUE;
8 — KOHTAaKT (LIEHTpaIbHBIN).

Pucynox A.14.1 — [IpoOuBHOM MTpeIOXpPAHUTEIH
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Tabnuua A.2 — XapakTepucTUKH Macc TpaHC(hOopMaTopoB

Tun Macca, kr
TpaHchopmMaropa aKTUBHOM YacTu | Macla noJiHas

TMI'11-25/10-Y 1(XJI1,YXJI1) 17 . 70 260
(C KPBIIIKO#A)

TMI'11-40/10-Y 1(XJI1,YXJI1) 147 . 70 300
(C KPBIIIKOIN)

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

TMI'CY11-100/10-Y1(YXJII) 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 KPBITITKOH)

TMI'CY11-160/10-Y1(YXJII) 421 . 167 660
(C KpBIITKOH)

TMI'11-250/10-Y 1(XJI1,YXJI1) 540 275 920
TMI'11-250/15-Y 1(XJI1,YXJI1) (C KpBIITKOH)

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

TMI'11-400/10-Y 1(XJI1,YXJI1) 770 305 1255
TMI'11-400/15-Y 1(XJI1,YXJI1) (C KpPBITITKOH)

TMI'11-630/10-Y 1(XJI1,YXJI1) L7 . 439 1860
(C KpBITITKOH)

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

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

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

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

[Ipumeuanus

1 TlpenenbHOE OTKIIOHEHHE MOJHOM Macchl Tpanchopmaropa +10 %.

3HauyeHUsI 3TON XapaKTEPUCTUKHU CHU3Y HE OTPAHUUYEHO.
2 Jlnst Macchl aKTUBHOM YacTH M MacChl Maciia yKa3aHbl OPUEHTUPOBOYHbBIE
3HAYEHHUS.
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Ta6muna A.3 - [IpucoenunurtenbHbie pa3mepsl BBogoB HH

Cxema u
Tun Hartps- rpymnmna Pucy-
KCHHUE d h
TpaHcpopmaropa HL. B | COCAMHEHUSA HOK
’ 00MOTOK
TMI'11-25/10-Y 1(XJI1,YXJI1) 0,4 V/Zu-11 A8 | M12 | 9245
TMI'11-40/10-Y 1(XJI1,YXJI1) 0,4 V/Zu-11 A8 | M12 | 9245
TMI'11-100/10-Y 1(XJI1,YXJI1) 0,23 IS[;/SZ;{-_IOI
TMI'11-100/15-Y 1(XJI11,YXJI1) 0,4 V7111 A8 | M12 | 9245
TMI'11-100/10-Y 1(XJI1,YXJI1) 0,38 Yu /[1-11
TMI'CY11-100/10-Y1(YXJI1) 0,4 Y/Yu-0 A8 | M12 | 9245
- M16 | 11145
TMI'11-160/10-Y 1(XJ11,YXJI1) 0,23 ﬁ;/yyHH_ 101 A8
TMI'11-160/15-Y 1(XJI1,YXJI1) 0,4 ' M12 | 9245
V/Zu-11
TMI'CY11-160/10-Y1(YXJI1) 0,4 Y/Yu-0 A8 | M12 | 9245
0,23 Yu/-11 M20 | 114+5
TMI'11-250/10-Y 1(XJI1,YXJI1) V/Vi-0 A8
TMI'11-250/15-Y 1(XJI1,YXJI1) 0,4 /Yu-11 ' M16 | 111+5
V/Zu-11
TMI'CY11-250/10-Y1(YXJI1) 0,4 V/¥Yu-0 A8 | M16 | 111£5
TMI'11-400/10-Y 1(XJI1,YXJI1) 0.4 ﬁ;/yyHH__lol
TMI'11-400/15-Y 1(XJI1,YXJI1) V711 A8 | M20 | 11445
TMI'11-400/10-Y1(YXJI1,YXJI1) 0(’)35:; Yu/Jl-11
TMI'11-400/10-Y 1(XJI1,YXJI1) 0,23 Yu/Jl-11 A9 | M27 -
Y/Vu-0
TMI'11-630/10-Y 1(XJI1,YXIJI1) 0,4 UYa-11 A9 | M27 -
V/Yu-0
TMI'11-1000/10-Y 1(XJI1,YXJI1) 0,4 UYi-11 A.10 | M33 -
V/Yu-0
TMI'11-1250/10-Y 1(XJI1,YXJI1) 0,4 UYi-11 A.11 | M48 -
TMI'11-1600/10-Y 1(XJI1,YXJI1) 0,4 J/Vu-11 A.11 | M48 -
TMI'11-2500/10-Y 1(XJI1,YXJI1) 0,4 J/Vu-11 A.11 | M48 -
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Pucynok A.15 — Cxema nojicoeiuHeHus OTBETBIeHU 0OMoToK BH
K MepeKyouarelnto 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 MEepEeKIIouaTesto B TpaHchopMaropax MoImHoOCThi0 630 kB-A
HanpspkeaueM BH 6; 6,3 kB u B Tpancdopmaropax
MoiHOCThI0 1000 kB-A npu cxeMe coenmHEeHUs
00OMOTOK — «3BE31A»
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Pucynok A.17 — Cxema nojicoelMHEHHUsT OTBETBIICHUIT 00OMoTOK BH
K MEPEKIIIoYaTelto B TpaHchopMaTopax Mpu cxeMe
coequHenus ooMoTok — «3BE3JIA C HYJIEM»

Pucynox A.18 — Cxema nmojicoeqMHEHUsT OTBETBICHUI 00MoTOK BH
K MEPEKIII0YATeN0 B TpaHCc(hopMaTopax Mpu cxeme
COEIMHEHUS 00MOTOK — «TPEYT'OJIbHUK»
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Pucynok A.19 — Cxema nojicoetuHeHHs] 0OMOTKH CHMMETPHUPYIOIIETO
ycrpoiictBa (CY) k oomorkam HH
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1 - kopoOKka 3aXKuUMOB; 2 - yroyok; 3 - raiika M10; 4 - maii6a 10;
5 - maitba npy>kunHag 10; 6 - maiiba; 7 - kpbllika 0aka

Pucynox A.20 —YcTaHOBKa KOPOOKH 3aKUMOB
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w\//
1 — MaHOBaKyyMMeTp; 2 — KpaH IIapoBOil; 3 — KpbIllIKa MaTpyokKa;

4 — matpy0ok; 5 — kpbimika Tpancpopmaropa; 6 — yronok; 7 — O0AT
M6x25; 8 — raiika M6; 9 — raiika M10; 10 — mai6a 6; 11 — maiida 10;
12 — maiiba 16; 13 — maiiba npyxuHHas 6

Pucynok A.21 — YcraHoBka MaHOBaKyyMMeETpa

41



I |
3

\4_ =
) |
]

pE——— (5
~hR [t
A= | -
8 S N\,

1 - kppbIlika naTpyoOka; 2 - KpaH MapoBOi; 3- BUHT; 4 - pyUyKa KpaHa;
5 - mpoOka; 6 - pe3nHOBas MPOKIIAJIKA; 7 - MPOBOJIOKA; 8 - TIIOMOa

Pucynok A.22 — YcraHoBKa IapoBOTO KpaHa
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1- mMaHOMeTpUYECKUil TEpMOMETP; 2 - YTOJOK; 3 - 3aKMMHas railka;

4 - kppItKa 06aka; 5 - TepMoOaIIIOH; 6 - KOPITYC TUIIB3bI; 7 - maiba 16;

8 - mraitba 10; 9 - maiiba npyxunHas 10; 10 - raitka M10; 11 - nepembruka;
12 - maiiba npyxunHas 6; 13 - raiika M6; 14 - 6ont M6x25; 15 - maiiba 6

Pucynok  A.23 —  VYcraHoBKa  MaHOMETPUYECKOTO  TEPMOMETpA
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Pucynok A.24 — MoHTa)xHasi CXeMa COE€JIMHEHUsI KOPOOKHU 3a:KUMOB
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 | 1,33 | 1,33 | 1,33 | 1,32 | 1,31 1,31
24 1,23 123 | 1,23 | 1,23 | 1,23 | 1,23 | 1,23 | 1,23
Boxn =0 °C

0,5 + + + + + + + +
1 + + + + + 1,99 | 1,91 1,8
2 1,86 183 | 180 | 1,77 | 1,74 | 169 | 1,64 | 1,56
4 1,54 1,53 | 1,51 150 | 148 | 1,46 | 143 | 1,38
6 1,41 140 | 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 1,16 | 116 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16
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MpogomxeHne Tadbnuubl A.5

K2 npu 3HauyeHnsax 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 | 1,94 | 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 | 1,51 | 1,12 —
2 155 | 1,62 | 148 | 1,44 | 1,38 | 1,29 | 1,02 —
4 128 | 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 + + 1,94 | 1,84 | 169 | 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 - -

41 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 4ONyCTUMbIX 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 | 1,60 | 1,60 | 1,60
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MpoaomxeHne Tabnuubl A.6

K2 npu 3HayeHnax 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 | 2,00 [ 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 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70
6 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60
8 160 | 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 | 2,00 | 200 [ 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 200 | 200 | 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 | 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 | 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 | 140 | 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 | 180 | 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 | 1,10 | 1,10 | 1,10
12 1,10 | 1,10 { 1,10 | 1,10 | 1,10 | 1,170 | 1,10 | 1,10
24 1,10 { 1,10 { 1,10 { 1,10 | 1,10 | 1,10 | 1,10 | 1,10
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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
Tpanc(hopMaTopoB MOITHOCTBIO 25—40 kB-A
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Pucynok A.26 — Dcku3 nojibeMa akTUBHOM 4acTH TpaHCHOPMaATOPOB
monrHocteio 1000-2500 kB-A
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Tabmuma A.7 — PazaMephbl 2JIeMEHTOB IIPU OAbEME aKTUBHOM 4acTH

B munmmumeTpax

Tun o H, H,
TpaHnchopmaropa

TMI'11-25/10-Y 1(XJI1,VXJI1) 1863 min | 633max | 566 min
TMI'11-40/10-Y 1(XJI1,VXJI1) 2000 min | 710 max | 660 min
TMI'11-100/10-Y 1(XJI1,YXJI1) . .
TMI11-100/15-Y1(XJT1LyXoi1) | 2100mn | 770 max 500 min
TMI'CY11-100/10-Y1(YXJIT) 2100 min 770 max 500 min
TMI'11-160/10-Y 1(XJI1,YXJI1) . .
TMT11-160/15-Y1(XJT1Lyxor1) | 2200 mn | 910max 650 min
TMI'CY11-160/10-Y 1(YXJI1) 2520min | 920 max | 650 min
TMI'11-250/10-Y 1(XJI1,YXJI1) . .
TMT11-250/15-Y1(XJT1Lyxorny | 2/00mmn | 970 max | 750 min
TMI'CY11-250/10-Y 1(YXJI1) 2700 min | 970 max | 750 min
TMI'11-400/10-Y 1 (XJI1,YXJI1) . .
TMI11-400/15-Y1(11,yxor) | 2890min | 1135 max | 935 min
TMI'11-630/10-Y1(XJILYXJI) | 3300 min | 1230 max | 1085 min
TMI'11-1000/10-V [(XJI1,YXJI1) | 4320 min | 1470 max | 1110 min
TMI11-1250/10-V I(XJI1,YXJI1) | 4400 min | 1610 max | 1200 min
TMI'11-1600/10-Y 1(XJI1,YXJI1) | 4550 min | 1775 max | 1355 min
TMI'11-2500/10-V [(XJI1,YXJI1) | 4900 min | 1965 max | 1450 min
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