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Hacrosiiiee pyKoBOJCTBO MO IKCIUTyaTaIlMK SBISETCS JTOKYMEHTOM, COZCpKa-
MM CBEJICHUS O KOHCTPYKIIMH, XapaKTePUCTHKAX W yKa3aHUs JUIS NPABWILHOW U
0€30IMacHOM SKCIUTyaTallii, TEXHUYECKOTO OOCITYyKMBaHUS, TPAHCIIOPTHPOBAHHS W
XpaHeHusI TpaHc(hopmMaTopoB.

B nomosHeHNE K HACTOSIIEMY PYKOBOJICTBY CIIEIYET IMOJB30BATHCS IKCILTya-
TAIlMOHHBIMH JIOKYMCHTAMH Ha KOMIUICKTYIOIIYIO aIlaparypy.

B CBSI3M ¢ NMOCTOSIHHBIM COBEPIICHCTBOBAHHEM KOHCTPYKIIMHM M TEXHOJIOTHU
M3rOTOBJICHHS M3JICJIMHA B HACTOSIIEM PYKOBOJCTBE IO 3KCIUTyaTallMd MOTYT MMETh
MECTO OTJCIBHBIC PACXOXKICHUS MEKIY ONMMCAHHUEM WM H3JICJIUEM, HE BIHSIONIUC HA
paboTOCIIOCOOHOCTh, TEXHHUUCCKUE XAPAKTEPUCTHUKU W YCTAHOBOYHBIC pPa3Mephbl
U3JICITHSL.
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1 OIIMCAHUE N PABOTA

1.1 Ha3znauenue n3nenuii

1.1.1 Tpanchopmaropsr TMI21 cunoBbie Tpexda3Hble MOHMKAIOIIUE C €CTe-
CTBEHHBIM MACJISTHBIM OXJIQXKJICHUEM, C MEPEKIIOYEHUEM OTBETBJICHHN 0OMOTOK 0e3
BO30Y>KJCHHsI, B TEPMETUYHOM HCIIOJHEHUU (B JalbHEHIIEM HUMEHYeMbI€ «TpaHC-
dbopMaTopsl»), BKIIIOYAEMbIE€ B CETh MEPEMEHHOT0 ToKa yactotoi 50 I', mpenHasHa-
YeHbI JIJIs1 TPeo0pa30BaHUs AJIEKTPOIHEPTUN B CETAX IHEPTrOCHCTEM M MOTpeOUTENeit
AIEKTPOIHEPTHH.

1.1.2 TpancdopMaTopsl npegHa3HaYEHbI Il SKCIUTyaTallii B pailoHax ¢ yme-
PEHHBIM WUJIA XOJIOJHBIM KJIMMATOM IPHU:

- HEB3PBIBOOIIACHOM, HE COAEPMAILECH TOKOIPOBOIAIICH MBUIM OKPYXKAIOIIEH
cpene;

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

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

Pexxum pabotel — juurensHbI. Temmeparypa OKpy’Karomiero BO3ayXa JJist
TpaHchOpMaTOPOB, MPETHAZHAUCHHBIX ISl pa0OTHI B YCIOBUSIX YMEPEHHOTO KIIUMaTa
(ucnionaenus Y) — ot munyc 45 no mmoc 40 °C, 11t paboThl B YCIOBUAX XOJIOAHOTO
kimnmata (ucnosnenne XJI) — ot munyc 60 mo mmoc 40°C, mayis TpanchopMaropoB
ucnonHenus Y XJI (ucronHeHue st yMEPEHHOTO U XOJIOJHOTO KJIMMaTta) — OT MUHYC
60 no mmroc 40 °C.

Tpancpopmartopsl ¢ ucnmosHenueM YXJI J0mycKalT IKCIUIyaTaUHMIO B
KJIMMATH4YeCKUX ucnoaHeHusx Y u XJL.

Kateropus pasmenienus tpancpopmatopoB — 1 mo I'OCT 15150-69.

TpanchopMaTopsl JOMYCKAIOT JKCILTyaTaIllMI0 B yCIOBUAX KaTEropuil pasme-
menust 2, 3,4 no 'OCT 15150-69.

1.1.3 YcnoBHOe 0603HaUeHHE THUITA TPAaHCHOPMATOPOB:

TMI21 — Tpex(da3Hblil ¢ €CTECTBEHHBIM MACJISIHBIM OXJIQXKIEHHUEM, IBYXO0OMO-
TOYHBIN, MEPEKITIOYaeMblii 0€3 BO30YKICHUsI, TEPMETUYHBIN B TOPPUPOBAHHOM Oake
C TIOJTHBIM 3aIIOJIHEHHEM MaclioM, cepuu 2, MoauduKaImu 1; mocie 3Toro ykasbiBa-
€TCsl HOMUHAJIbHAs MOIHOCTh TpaHchopmaTopa B KB A, HanbonbIMii Kilacc Hampsi-
KeHus ctopoHbl BH B kB, KiiImMaTnueckoe UCTIOJIHEHUE U KATETOPUS PA3MELLICHUS.

[IpumeHsieMble B pyKOBOJCTBE COKpAICHUS:

- BH — Bricmiee HanpsbkeHue TpaHchopmaTopa;

- HH — nu3suiee nanpsixenue Tpancopmaropa.



1.2 Texuuyeckue XxapaKTEpUCTUKU

1.2.1 3HaueHHsT HOMUHAJIBLHOW MOIIHOCTH, HOMHWHAJBHBIX HANpPSKEHUW Ha
BCEX OTBETBJICHUSNX, HOMHHAJIBHBIX TOKOB, HANpPsDKEHUS KOPOTKOTO 3aMbIKaHUS,
TOKa XOJIOCTOTO XO0J1a, MOTEPh XOJIOCTOTO XOAa M KOPOTKOTO 3aMbIKaHMS, a TaKXKe
cxemMa U Tpynmna CoequHEHUsT OOMOTOK, JIPYyrue TEXHUYECKHE JaHHBbIE yKa3aHbl B
nacnopte TpaHchopmartopa. IlepBbiii 3HaK B 0003HAYEHMHM CXEMbl U TPYIIIbI
COETMHEHHSI 0OMOTOK OTHOCHUTCSI K 00MoTKe BH.

1.2.2 O6muii Bua TpanchopMaTropa U €ro COCTaBHBIX YacTeH, rabapuTHEIE,
YCTAHOBOYHBIE W MPUCOCAUHUTEIBHBIE pPa3MEpbl, XAPAKTEPUCTUKU MACC TpaHC-
dbopmaTopa M €ro COCTaBHBIX YaCTEeW B COOTBETCTBUU C pucyHKamu A.1-A.15.1 u
tabnmuamu A.1-A.3 npunoxenus A.

1.2.3 PerymupoBaHuWe HaNpsHKEHUS  OCYIIECTBISIETCS — MEPEKIIOUYECHUEM
6e3 Bo30yxenus (I16B).

st perynupoBaHUsl HaMpsiKeHUs TpaHchOpMaTop CHaOXEH MepeKirovare-
JeM OTBeTBIeHWNH oO0MoTOoK BH, mno3BosisitonuM peryaupoBaTh HampsHKEHHUE
B npenenax a0 =5 % crynensmu no 2,5 %. Tun nepekiirodarens B COOTBETCTBUU
c Tabnuuen A.4.

1.3 CocraB uznenuit

1.3.1 Ilo 3aka3y norpebuTtens TpaHchOpMaTOPbl MOTYT TOCTABIISITHCS:

- C MPOOUBHBIM MPEIOXPAHUTEIEM U TEPMOMETPOM >KUIKOCTHBIM;

- C MAHOBAaKyYMMETPOM U MaHOMETPUYECKUM TEPMOMETPOM JIJIs IKCILTya-
TalMM B yCIOBUAX Kareropuil pazmemenus 2, 3, 4 mo 'OCT 15150-69;

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

B cnydae 3akaza moTpeOuTesieM MaHOBaKyyMMETpa W/WJIM MaHOMETPUYECKO-
ro TepMoMeTpa TpaHChHOpPMATOpP JOMOJHUTEIBHO KOMILIEKTYETCS KOPOOKOit
3a)KUMOB.

1.4 YcTpoiicTBo u paboTa TpanchopmaTopa

1.4.1 TpancdhopmaTop UMEET repMETUYHYIO KOHCTPYKIUIO, T.€. BHYTPEHHUN
o0beM TpaHcopMaTopa HE MMEET COOOIIECHHS C OKpYKaroIied cpemou. TpaHc-
dbopmaTop TOJHOCTBIO (0 KPBIIIKKA) 3alOJIHEH TPaHCPOPMATOPHBIM MaciOM, a
TeMIIepaTypHbIe U3MEHEHUsI 00beMa Maclia, MPOUCXOISIINE B TIPOIIECCe IKCILTyaTa-
1Y, KOMIICHCUPYIOTCSA 3a CYET U3MEHEHUs1 00bemMa TopoB CTEHOK Oaka.

1.4.2 TpancopmaTop 3amojiHEeH TpaHC(HOPMATOPHBIM MAcCiIOM MOJ BaKyYy-
MoMm. Temneparypa 3aiuBaemoro Tpancpopmaropuoro maciua (40+£20) °C.

1.4.3 TpanchopMaTtop COCTOMT W3 aKTUBHOW 4YacTH, Oaka, KPBIIIKH, BBOJOB
BH u HH. Ha kpoiky 6axa BeiBezeHsl BBojibl BH n HH, npuBon nepexitouarens.

1.4.4 AxTtuBHas dYacth TpaHchopMaTopoB MomHOCTEIO 630-1000 kB-A
KECTKO COEJMHEHAa C KpBIIIKOW Oaka, Tpancpopmartopo 1250, 1600, 2000, 2500
kB-A — ¢ 0akom.

1.4.5. AxTuBHAs 4acTh COCTOMT M3 MarHUTOMPOBOJIA ¢ OOMOTKAMU, HIDKHUX U
BEPXHUX SPMOBBIX Oanok, oTBo1oB BH u HH, nepeximtouarens oTBeTBIIeHUIT 0OMOTOK.



1.4.6 MarauronpoBoj; TpaHchopMaTopa CTEP>KHEBOrO THMA, COOpaH U3 IJia-
CTHH XOJIOAHOKATAHOU 3JIEKTPOTEXHUYECKON CTAIIH.

1.4.7 O6MOTKH MHOTOCIIONHBIE [IMIIMHAPUIECKHUE.

O6MoTka HH BbITIOTHEHA W3 JICHTHI alTFOMUHUEBOM.

O6MoTka BH BhinmonHeHa u3 nmpoBoja.

1.4.8 OtBoabl BH BeImosiHEeHb! 13 ipoBoa, 0TBoAsI HH — 13 muHEL

1.4.9 BepXy aKkTUBHOM 4acTH pa3MEIIEH NEPEKIYaTeNlb OTBETBIEHUNH  00-
MoToK BH. Ilepekmtouarens :KeCTKO 3aKpeIUIeH Ha aKTUBHOM YaCTH.

1.4.10 Ilepekitouarens MpeHa3HAYECH JIJISl PETYJIMPOBAHMS HANpsykeHus — 0e3
B030yxnenus (I1bB) myrem coenuHeHMs] COOTBETCTBYIOIIMX OTBETBICHUH  OOMOTOK
BH.

KoHCTpyKTUBHO niepeKiIoyaTeNb NpecTaBiIseT coO0M ABe peilku, Ha O THOM U3
KOTOPBIX 3aKpPEIICHbI HETIOIBUKHBIE, @ HA IPYTrOM — MOJBU>KHbIE KOHTaKThl. K Hemno-
JBMKHBIM KOHTaKTaM MPUCOETUHEHBI PETyJIMpPOBOUYHbBIE 0TBOIBI 00MOTOK BH B co-
OTBETCTBUU C pucyHKamu A.16—A.17.1.

[Ipu BpaileHUM PYKOSITKH TMPHUBOJA MEPEKITIOYaTeNsl Mepe/IBUraeTcsl perka ¢
MOJABWKHBIMU KOHTAKTaMH, KOTOPBIE 3aMBIKAIOT COOTBETCTBYIOIIME HEMOJABUKHbBIC
KOHTAaKThl C TPUCOCAUHEHHBIMU K HUM PETYJIUPOBOYHBIMH OTBOJAMU OOMOTOK
TpaHcopmartopa.

dukcalysg TOJOKEHUS TIEPEKITIoYaTessi OCYIIECTBISETCS CIEeUUATbHBIM (DUKCH-
PYIOIIMM YCTPOWCTBOM, PACHOJIOKEHHBIM B MPUBOJIC BHYTpU Oaka TpaHcdopmaTopa, a
TaKKe BUHTOM (DUKCAIIH C KOHTPrailKoi, pacriojioKEHHBIMU B PYKOSITKE ITPUBO/IA.

1.4.11 bax Ttpanchopmaropa cBapHOU, oBaibHOW (B 1iaHe) Gopmbl, Oak
TpanchopmatopoB MomHocTEI0 1600, 2000, 2500 kB- A npsiMoyrosibHON GOpMBI, CO-
CTOWT U3 BEPXHEU pambl, TOPpUPOBAHHON CTEHKH, 00eUaiiku, JHA C MPUBAPESHHBIMU K
HEMY ONOPHBIMU IIBEIIEPAMM.

BepxHsisi pama BBITIOJIHEHA U3 yroyiKa, roppUpOBaHHAS CTEHKA — U3 PYJIOHHON
ctanu. B HwkHel yactu Oaka MMEIOTCS 2 y3Jia 3a3eMJICHHSI U CIMBHas mpoOka. B
TpaHcopmMaTope B BEpXHEH 4acTu Oaka UMEIOTCS CEpPhI'y JJIsl O IbeMa COOpaHHBIX U
3aM0JIHEHHBIX MACJIOM TpaHC(HOPMATOPOB U KPETUICHUS UX MPU TPAHCTIOPTUPOBAHUH.

B npuBapeHHBIX KO HY 0aka MIBeJUIepax UMEIOTCS OTBEPCTHS JIJIsi KPETLICHUS
Tpancopmaropa. Ha 3TuX ke miBejiepax YCTaHOBJICHBI MEPECTaBHbIE TPAHCIOPT-
HbIE POJIUKH, MO3BOJISIONINE OCYIIECTBISATh MPOJOJIbHOE WM MONEPEeYHOe Nepeme-
neHue Tpanchopmaropa.

Ha Oake 3akperuieHa TaOnuyka ¢ TEXHUYECKHUMH XapaKTEPUCTUKAMU TPAHC-
dbopmaropa.

1.4.12 Ha xpsimike TpanchopmaTopa CMOHTUPOBAHBI:

- BBoasI BH u HH;

- IPUBOJI IEPEKITIOYATEIS;

- TWJIb3a JJIsl YCTAaHOBKU TEPMOMETPA;



- MacJ0yKa3arTellb MOIUIaBKOBOI'O THUIA;

- MaTpyOOK IS 3aIMBKHU TpaHChOpMaTopa MaciioMm;

- MPOOMBHOW MPEAOXPAHUTEID (B CIy4ae 3aKa3za MOTpeOnuTenem);

- pene 3ammutHoe DMCR 3.0 (B cinydae 3aka3za nmotpeduteneM st TpaHchop-
MatopoB MomHocThI0 2000, 2500 kB-A);

- IPEIOXPAHUTENILHBIN KJTanaH cOpoca JaBJieHUs B TpaHCPOpPMATOpaX MOIITHOCTHIO
630, 1000, 1250, 1600, 2000, 2500 kB-A;

- Cepbrul Uil MOJbeMa aKTUBHOW YacTU C KPBIIIKOM TpaHC(HOpMATOPOB MOIIIHO-
cthio 630-1000 kB-A;

- CepbI'M ISl TIOJABhEMa KPBIIIKK TpaHchopMaTopoB MoimHOocThio 1250, 1600,
2000, 2500 xB-A.

1.4.13 Kouctpykuus BBogoB BH u HH obGecnieunBaer npucoenunenue co
CTOPOHBI TOTPEOUTENST MEIHBIX WIM MEIHO-aJTIOMUHUEBBIX IUIACTHH (IIHUH) 0e3
CPEACTB CTaOUIU3aIuy KOHTaKTHOTO JaBieHus cornacHo ['OCT 10434-82.

1.4.14 IIpoOuBHOM NMpegOXpaHUTENb, TOCTABISEMbIN MO 3aKa3zy NOTpeOUTENs,
MpeHa3HauYeH JJIs 3allUThl CETU HUBIIETO HAIMPSHKEHUS OT MONajaHus MOBBIIIEHHO-
ro MOoTeHIHMaNa.

[IpoOuBHON NpeoXpaHUTENb B COOTBETCTBUH ¢ pUCyYHKOM A.15.1 coctout u3
JIBYX OCHOBHBIX 4acTeil: ¢papdopoBoii ToI0BKU 6 U GapPpopoBoro ocHoBaHus 7, co-
€JMHEHHBIX BMECTE MOCPEACTBOM TUJIb3, UMEIOIIUX pe3b0y. OCHOBaHUE Mpeaoxpa-
HUTEJIA UMEET ABA BBICTYMAIOMINX KOHTAKTA, U30JIMPOBAHHBIX JIPYT OT ApYyra.

OauH U3 KOHTAaKTOB Yepe3 YCTAaHOBOYHYIO KOHTAKTHYIO CKOOY 4, MpuBapeH-
HYI0 K THJIb3€, COSMHEH C KPBIIIKOM Oaka M TakuMm oOpas3om, 3azemieH. Ckoba u
THJIb3a YCTAHOBJICHBI Ha (apPOpOBOM OCHOBAHUHU M 3aKPEIUICHBI IIEMEHTUPYIOIICH
3aMa3koi Ha raudTaieBoM Jiake. BTopoil KOHTakT (IEHTpabHBINA) 8 COCNHUHSIOT C
oomotkoit HH Tpanchopmaropa mpoBogom gumamerpoM okojo 5 mM. [onmoBka
MIPEAOXPAHUTENSI CHAOKEHA JABYMsI DJIEKTPOJAAMH, OJUH U3 KOTOPHIX MPUIIASH K THY
TUJIB3bl TOJIOBKU TpeaoxpaHuTenss. BTopo 371eKTpoa Mpy BBUHYMBAHUU T'OJIOBKU B
OCHOBaHHE 00pa3yeT KOHTAKTHOE COCIMHEHHE C KBaJAPATHOW railkoid, HaBUHYEHHOM
Ha JIATYHHYIO IIMUJIBKY 8. Mexay 3leKTpoJaMu pacroiaraeTcs CIoIsHas MpoKJIai-
Ka C YETBHIPbMsI OTBEPCTUSIMU 110 OKPYKHOCTH.

[Tpoksaaka CIIyKUT ISl TOJTYYEHUSI TOUHOTO HCKPOBOTO MTPOMEXKYTKA

(B OTBepCTHUSX), 0OECIEUUBAIONIETO 3aJaHHYIO PAa3PSIHYI0 XapaKTePUCTHUKY.
[Tpu mosiBnenun Ha oOMoTke HH BBICOKOTO MOTEHIIMANA BO3AYIITHBIE TPOMEXKYTKH B
OTBEPCTUSIX CITIOISTHON MPOKJIAIKUA TMPOOUBAIOTCS U COOTBETCTBYIOIIAS TOYKAa OOMOT-
ku HH 3azemunsiercs.

[IpenoxpaHuTens yCTaHABIMBAIOT TaK, YTOOBI €r0 OCh CHMMETPHUH COBIIa 1alia C
BEPTUKAIbHON OChlo. Ha TpaHchopmaTopax HapyKHOW YCTAaHOBKHU MPEAOXPAHUTEND
CBEpPXY HAKPHIBAIOT KOJIMAKOM, KOTOPBIN MPEAOXPAHSET €T0 OT MbLIU U BOJBI.

[IpenoxpanuTtens SBISIETCS 3alIMTHBIM TPHOOPOM OJHOPA30BOTO JCUCTBUS.
[Tocne cpabaThiBaHUs OH JOJKEH OBITh 3aMEHEH HOBBIM.



1.4.15 Jlns oOecrieyeHusi YIJIOTHEHHM pa3beMHBIX YacTel TpaHchopmaropa
IIPUMEHEHA MACIOCTOMKAsl pEe3UHA.

1.4.16 TpanchopmarTop 3amojiHeH TpaHCHOPMATOPHBIM MAaCIIOM, UMEIOIIUM
npoOuBHOE HanpsbkeHue He menee 40 kB.

1.5 KoHTpOabHO-U3MEpUTENbHBIE TPUOOPHI

1.5.1 JIns KOHTpOJsi YpOBHS Macja Ha KpBIIIKE TpaHCPopMaTropa yCTaHOBJIECH
MacJI0yKa3areib MOIIABKOBOIO TUIA B COOTBETCTBUU C PUCYHKOM A.13, A.14.

1.5.2 JIns u3mepeHus: TeMnepatypbl BEPXHUX CIOEB Macjiia B 0ake Ha KPBIIIKE
TpaHcpopmaTopa NpeaycMOTpeHa THIIb3a JJIsl YCTAaHOBKH >KUIAKOCTHOTO TEPMOMET-
pa. TepmomeTp nocrasiusieTcs 1Mo TpeOOBAHUIO 3aKa34HKa.

1.5.3 Tpanchopmaropsl MmomtHocTei0 630, 1000, 1250, 1600, 2000, 2500 xkB-A
CHaOXKEHBI TPEAOXPAHUTENILHBIM KJIallaHOM cOpoca AaBiieHus (B COOTBETCTBHUHU
¢ pucyHkoM A.15), cpabaTbIBalOIIMM P TOBBIIIICHUN BHYTPEHHETO JABJICHUS CBbI-
me 35 klla u obecrneunBaroMM BBIXJION Ta30B U3 TpaHC(HOPMATOPOB MpU aBapuil-
HBIX PeKUMaX.

1.5.4 Tlo TpeboBaHUIO 3aKa3zuuKa TpaHC(HOPMATOPHI, MPEAHAZHAYEHHBIC IS
paboThl B ycnoBusix kateropuit pazmenienus 2, 3, 4 no 'OCT 15150-69, komriek-
TYIOTCS MaHOBAaKyyMMETPOM [IJIsl KOHTPOJISI BHYTPEHHETO AaBJieHUs] B OaKe U CUTHa-
JU3alMKA O TIPEBBIIICHUN JOMYCTUMBIX BEJIMYWH JaBjieHUs B Oake. KoHTakThl MaHO-
BaKyyMMeTpa IIPOBOJIaMHU COCUHSIIOTCS ¢ KOPOOKOH 3a3KMMOB.

1.5.5 Tlo TpeOoBaHMIO 3aKa3uvka TpaHC(HOPMATOPHI, MPEIHA3ZHAUYECHHBIE IS
AKCILTyaTallu B YCJIOBUAX Kateropui pazmenienus 2, 3, 4 no 'OCT 15150-69, kom-
MJIEKTYIOTCS MAHOMETPUYECKUM TEPMOMETPOM ISl U3MEPEHHUS TEMIIEPaTyphl BEpX-
HUX CJIOEB Macjia B 0ake W yMpaBlIeHWs BHEIIHUMH dJEKTpUYecKuMu tensamu. Kon-
TaKThl MAaHOMETPUYECKOIO TEPMOMETpa MPOBOJIAMHU COEAMHSIOTCS C KOpOOKOW 3a-
AKUMOB.

1.5.6 Ilo TpebGoBanuto 3akazumka TpaHchopmaTopsl moirHOocThI0 2000, 2500
kB-A kommektyroTcs 3amuTHbeIM perde DMCR 3.0 miisg koHTpoJiss YpOBHSI Macia,
TeMIepaTypbl U JaBJICHHUS, & TAKXKE JJIsI CHTHAJIM3AMU O MPEBBIIEHUN JAOIMYCTUMBIX
BEJIMYUH JIABJICHUS, TEMIEPATYPbl U KPUTUUECKOM CHUKEHUU YPOBHS Maciia B Oake
Tpancdopmaropa.

Pere DMCR 3.0 umeer npo3pauHblii KOPITYC, OCHAILIEHO IBYMS MOIUIABKAMH
IUTSL KOHTPOJISI YPOBHSL Maciia, CTPEJIOYHBIM TEPMOMETPOM ISl U3MEPEHUST TeMIlepa-
TYpbl BEpXHHUX CIIOEB Macjia B 0ake M yNpaBJieHUS BHEIIHUMU 3JIEKTPUUYECKUMU Lie-
MAMU (TEPMOMETP UMEET MEPEKIIIOYAIOIINICSI KOHTAKT), pEeryJIMpyeMbIM MPECccoCTa-
TOM JIJII KOHTPOJIS BHYTPEHHETO JIaBJICHUSI B OaKe M CUTHAJIM3AIMKU O MPEBBIIICHUU
JIOTMYCTUMBIX BEJIMYUH JaBJIeHUs B 0ake (MpeccocTaT MMEET MepEeKITIOUarOIIUACs
KOHTAKT), KJIEMMHOM KOJIOAKOMW JJIsl MOJKIIFOYEHUSI BHEIIHUX 3JIEKTPUUECKUX LIETEH.
Pene DMCR 3.0 xpenutcs Ha Kpbiiike 6aka TpaHcopmaTopa B COOTBETCTBUU C PU-
CyHKOM A.23.
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1.6 MapkupoBKa U TUIOMOUPOBaHUE

1.6.1 MapkupoBka

1.6.1.1 TpancdopmaTtopbl cHAOk)aIOTCS TAOIUIKONM ¢ TEXHUUYECKUMU XapaKTe-
pUCTUKaMH TpaHchopmaTopa.

1.6.1.2 O603Hauenue (a3 pacmnosoxeHo Ha Kpsiiike y BBojgoB HH u BH.

1.6.1.3 Mecro 3a3emiieHust 0003Ha4eHo 3HaKoM 3azemuieHus o ['OCT 21130-75.

1.6.1.4 Ha xpeimke Tpanchopmaropa psiioM ¢ Cepbroi i1 oabema Tpancdopma-
TOpa, MPUBAPEHHON K 0aKy, 0003HAUYCHO MECTO CTPOTIOBKH.

1.6.2 [TmomOupoBanue

1.6.2.1 IlmomOupoBanue Oaka TpaHchOpMaTOpa OCYLIECTBIACTCA ITyTEM
YCTAaHOBKU TJIOMOBI Ha 00JITaX, KPEMSIINX KPBIIIKY ¢ paMoil Oaka.

1.6.2.2 [1nomMOupYIOTCSl 3aJIMBOYHBINA MATpPyOOK, KpaH IIapOBOM, MacloyKasa-
TeJb U MpoOKa CIMBa Macia, a TakKe MPeJoXpaHUTENIbHBIN KiIaran cOpoca JaBiIeHUs
u 3amuTtHoe pere DMCR 3.0 B ciiyyae KOMIUIEKTallUd UMU TPaHCHOPMATOPOB.

1.6.2.3 B tpanchopmarope mIoMOUPYIOTCSI CEPbIH, PACIIONIOKEHHBIE HA KPBIIIIKE,
BO M30ekKaHUE TIOJTbeMa 3a HUX TpaHc(opmaropa.

1.6.2.4 Ilpu HapymieHHM WLEJOCTHOCTH IUIOMO HM3rOTOBUTE]b CHHMAET
YCTAHOBJIEHHbIE TAPAHTHUM.

1.7 YnakoBka

Ha Bpems TpaHcnopTupoBaHUs:

- KOHTaKTHbIE 32kuMbI BBOJI0B HH yriakoBbIBatoTCs B IEpEBSIHHBIN SITUK;

- MQaHOBaKyyMMETpP, MAaHOMETPUUYECKUN TEPMOMETP, KOPOOKa 3aKMMOB (B
cllyuae 3aKa3a MmoTpeOUTeIeM) YITaKOBBIBAIOTCS B ICPEBSHHBIN SIIUK;

- TPAHCHOPTHBIC POJMKU KPEMATCS K OMOPHBIM IIBEIJIEpaM, pacroioKeHHBIM
Ha JHE 0aka;

- DKCIUTyaTallMOHHAs IOKYMEHTAIUs YKIIQJbIBAETCS B TOJMATUICHOBBIA  Me-
[IOYEK M KPEMUTCS K BBOJAM.



2 UICITIOJIb30OBAHUE U3JEJIUM

2.1 IloarotoBka U3AENHI K UCIIOIB30BAHUIO

2.1.1 Mepsi 6e30macHOCTH

2.1.1.1 TpancdopmaTtopbl SBISETCS JICKTPOMArHUTHBIM YCTPOWCTBOM, IIO-
ATOMY MIPH BBOJI€ B AKCILJTyaTallUIO0 U B MPOIIECCe dKCIUTyaTalluu TpaHnchopmaropa
HE0O0X0AMMO COOJIIOJaTh BCE HOPMBI, MpaBuia U TpeOOBaHUS BCEX JIEUCTBYIOIIMX
JOKYMEHTOB I10 TEXHUKE 0€30MaCHOCTU U MOKapHOU 0€30MacHOCTH AJIEKTPOYyCTa-
HOBOK.

2.1.1.2 TpanchopMarop W €ro akTHUBHYK 4YacTh HEOOXOIWMO MOJHHMATh
TOJIBKO 32 CHEUAIbHO NMPEAHA3HAYEHHBIE JIJISl ATOW eI JAEeTaIN:

- TpaHcopmaTop B cOOpe — 3a Cepbru, PACIOIOKEHHbIE HA OaKe;

- aKTUMBHYI0 4YacTb C  KpBIIIKOM  TPaHCOPMATOPOB  MOIIHOCTBIO
630—-1000 kB-A —3a cepbru, pacrnojg0oXeHHbIE Ha KPBIIIKE;

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

2.1.1.3 Kareropn4ecku 3anpeniaercs:

- IOAHUMATH TPaHcdopMaTop 3a cepbru, NPUBAPEHHbIE K KPbILIKE;

- OKa3bIBAaTh MEXaHUYEeCKHe BO3ACHCTBUA HA MPOBOJIOKY, IPUBAPEHHYI0 K
ro¢ppam no nepuMerpy 0axka rpancpopmartopa;

- IPOM3BOAUTHL PadOThI M MEPEKJIIOYCHUSA HA TPaHCchopMaTope, BKIKYECH-
HOM B CeTh XOTH ObI C OAHOI CTOPOHBI;

- M0JIb30BATHCA NMepeKIYareieM 0e3 03HAKOMJIEHUS] ¢ HACTOSIIUM PYKO-
BO/JICTBOM I10 IKCILIyaTAlMU;

- OCTABJIATH MEPEKIIYATE]b B IPOMEKYTOYHOM IOJI0KEHUH U 0e3 Ppuk-
CAllUM er0 PYKOATKH;

- JKCIUIyaTHPOBAaTh TPAaHC(POPMATOP € NOBPEKACHHBIMH H30JIATOPAMM
(TpenmuHAMM, CKOJIAMH);

- JKCILIyaTHpPOBaTh TpaHchopMmaTop 0e3 Macjia WM C MOHMKEHHBIM €ro
YPOBHEM;

- BKJIIYATHh TpaHcopMmaTop 0e3 3a3emiieHus OaKa.

2.1.1.4 BHUMAHHUE! Temmneparypa macia B TpaHchopMaTrope MpH €ro
TPAaHCIOPTUPOBAHUH, XPAHEHUU U HKCIUTyaTallMM, Kak MPaBUJIO, HE COOTBETCTBYET
TEeMIIepaType Macijia MpU €ro 3alluBKe B TpaHC(HOpMATOp H3TOTOBUTENEM, BCIE-
CTBHE ATOT0 BHYTPEHHEE NaBlICHHE B TpaHc(opmaTope, Kak MpaBUiIO, OTIMYAETCS
ot armochepHoro AasieHus. [loaromy s coXpaHeHUsT HAJAEKHOCTH U JOJITOBEY-
HOCTH TpaHcdopmaTtopa, a Takke O€30MacCHOCTU ero oOCHy>KUBaHHS 3aIlpeliaeTcs
HapyllleHue TepPMETHUYHOCTH TpaHcopmaTopa (OTBOpauMBaHuE MPOOOK, OTKPhIBA-
HUE mnaTpyOKa, KpaHa IIapoBOro, CHsATHE Macioykazarens, peire DMCR 3.0,

MIPeIOXPaHUTENILHOTO KJlamaHa copoca IaBleHus], H30JATOPOB U JII0ObIe HAPYIICHUS

€ro yIUIOTHEHUH).



2.1.1.5 Tlpu oOcnyxxuBaHuM TpaHchoOpMaTopa HEOOXOAMMO YUUTHIBATH, UTO
TpaHCc(HOPMATOPHOE MACJO SIBJISIETCA TOPHOYEH >KUIKOCTHIO, UMEET BBICOKYIO TEM-
nepaTtypy ropeHus W TPyAHO Tnojajnaercs TyumieHuto. [losTomy Bce omeparuu,
U OCOOCHHO CBSI3aHHBIE CO CBApPKOM, AJEKTPONMAMKOM, a TakKe JI0ObIe OTHEBbIC
paboTHI, CIIEAYET MPOU3BOAUTH B COOTBETCTBHUH C MPOTHUBOTIOKAPHBIMH MPABHIIAMH.

2.1.2 TloxroroBka TpanchopmaTopa K padote

2.1.2.1 TpancdopmaTop BBOAUTCS B IKCILUTyaTalHio 0€3 pEBU3HH.

2.1.2.2 BHMMAHMUE! OrtkpbiBaTh KpbINIKY 3aJMBOYHOIO Yy3Ja Ha
KpbIlIKe, KPaH IIApOBOi, NpPoOKy Ha 0ake, NMpoOKy B BepXHeldl YacTH
peaie DMCR 3.0, caumMars HM30JATOpPbI, Macjoyka3areiab, pejse DMCR 3.0,
NpeIoXPAaHUTENbHBIN KIanaH cOpoca JaBJIeHHUs, COBEPIIATH ApPyrue JAeicTBHS,
KOTOpble  MOIYT TNpPpMBECTH K  pa3srepMmerusanum  TpaHcdopmaropa,
3ampeniaercs.

HcnbiTanue 0aka ruipaBIMiecKUM JaBJIeHHEM He IPOU3BOAUTD.

2.1.2.3 OTBOP IIPObbl N MUCIIBITAHUE TPAHCO®OPMATOPHOI'O
MACIJIA HE ITPOU3BOAUTH.

2.1.2.4 Ilepen BkitOYeHHUEM TpaHchoOpMaTopa CIEAYET BBINMOJHUTH CIEAYIO-
e paboThI:

a) MPOU3BECTH BHEIIHUNU OCMOTpP TpaHchopmaTopa, yOSIUTHCS B ILEIOCTHO-
CTH BCEX Y3JI0B, OTCYTCTBUHU CKOJIOB U TPEIIUH HA U30JSATOpaX, MPOBEPUTH COCTOS-
HUE MAacCJOYIJIOTHUTEIbHBIX COCAMHEHUN U KperuieHne mpoOok. [Ipu obHapykeHuu
OClIa0JIeHHs] KPEIUICHHs, TeUd Maclia W3-T0J] MPOKIAI0OK WU TPOOOK MOATSIHYTH
MPOOKY 1 TallKM COCTMHCHUM.

BHUMAHUWE! VYO6enutbcsi, 4TO KpacHbIH CHUTHAJIBHBIA INTOK TIOTUTaBKA
MaclioyKa3aTesasi HaXOAUTCA B UWJIMHIPUYECKOW YacTH MPO3PAvyHOro KOJIaka, T.e.
HE HIXKE YPOBHS A B COOTBETCTBUMU C pucyHkoM A.13, A.14. Dto sBnsiercs monu-
TBEpPXKICHUEM, YTO YPOBEHb Macja B TpaHChOpMaTOpe HAXOAUTCS B JOMYCTHUMBIX
npeaenax. B mpoTuBHOM ciiydae BKJIIOYEHHE TpaHc(opmaTopa MoJ HANpsHKEHUE U
€ro JKCIUTyaTalusi HeIonmycTuMbl. HeoO0XO0auMO BBIACHUTh TPUYUHY CHUKEHUS
YPOBHS MacJia U YCTPAHUTH €€.

YpoBeHb Maciia ONpeAenseTcsl TOJBKO MO TMOJIOKEHHI0 CUTHAJIBHOTO INTOKA
noruiaBka. OTCyTCTBUE Macia B MPO3PAYHOM KOJIIIAKe MaclioyKas3aTelis He SBIISIETCS
OpaKOBOUYHBIM PU3HAKOM.

Ecnu mo pesynbraram BHEIIHETO OCMOTpPA BBISBJICHA HEOOXOIUMOCTH JOJIUB-
ku B Tpanchopmatop Macna, Heoboxomumo 1o COINTACOBAHUIO C
N3I'OTOBUTEJIEM, BBINONHUTH ONEpalNH, NPETyCMOTPEHHBIE 11.3.4 HACTOSIErO
PYKOBOJICTBA; TOCJIE ATOTO OIUIOMOMPOBATH KPBIIIKY 3JIMBOYHOTO Y3Jia TIOMOOM
MTOTPEOUTENSA, COCTABUTD AKT;

Jlst TpancopmaTopoB, mocTaBisieMbix ¢ 3anmuTHeIM perne DMCR 3.0, ypo-
BEHb Macia B 0Oake TpaHchopmaTopa OMpPENeNseTCs IO TOJIOKEHUIO IOTIIABKOB.
[Ipu mOJHOCTHIO 3amOJIHEHHOM Oake o0a MOIUTaBKAa HAXOMSITCS HA MaKCUMAaTbHO
BBICOKOM YpOBHE. [IpM HE3HAUWUTEIBHOM CHWXEHHWHM YPOBHS Macja CHayajaa OIycC-
KAeTCs BEPXHUM MEHBbIIMK IIOILIaBOK. lIpu panpHeWiieM yMEHBIICHUM Macia
(6omee 170 mut) omycKaeTcsi HUKHUM OOJIBITUIN TMOIJIABOK M CpabaThIBAET MEPEKITIO-
YaIOIIHNICS KOHTAKT.
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0) 3a3emunTh OaK TpaHchopmaropa;

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

T') U3MEPUTH COMPOTUBIEHUE OOMOTOK MOCTOSSHHOMY TOKY;

1) u3Meputh conpotunienue uzonasiuun HH — 6ax, BH; BH — 6ak, HH.

N3mepeHnss mpou3BOAUTH B COOTBETCTBUM C pasgenoMm 2.1.3 Hacrosmero
PYKOBO/JICTBA;

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

2.1.2.5 TlpaBuibHOCTh palOOTHI MEPEKIIOYATENsT OMPENENAeTCs MO Pe3yybTa-
TaM W3MEPEHHS COMPOTUBJICHUS OOMOTOK MOCTOSHHOMY TOKY M IO pe3yJibTaTaM
poBepkH KoddduienTa TpaHchopMaIKi Ha BCEX MOJIOKEHUSX MePEKITI0YaTENs.

2.1.2.6 B cinyuae 3aka3a moTpeOutesneM MaHOBaKyyMMETpa W/UIU MaHOMET-
PUYECKOTO TEPMOMETPA HEOOXOIUMO BBITIOJHUTH CIEAYIOLIUE PabOThI:

a) YCTaHOBUTh KOpPOOKY 3aKMMOB B pabouee IMOJOKEHHE B COOTBETCTBUU
c pucynkom A.18, 3akpenuB e€ Ha KpbllKe TpaHchopmaTopa MpU MOMOIIU
Kpenexxa, BXOJSIIEro B COOPKY KOPOOKHU 3aKUMOB;

0) yCTaHOBUTh MaHOBaKyYyMMETP, B COOTBETCTBUHU C PUCYHKOM A.19.

JI71st 3TOro mpeBapuTENbHO CHATH IJIOMOBI ¢ KpaHa MIapoBOro 2 (B COOTBET-
CTBUHU ¢ pucyHKOM A.20), HaxoasIerocs Ha Kpblmke 1, mpoOKy 5 U BUHT 3, 3aTeM
pa3BepHYTh PYYKy KpaHa 4 3aruOoMm K ceOe, 3aKpenuTh PydKy KpaHa BHUHTOM 3,
YCTaHOBUTh MAaHOBaKyyMMETp B pabouee MOJIOKEHHE IMyTEM 3aBOPAYUBAHUS €TO 10
pe3rOe B CBOOOAHBIN KOHEIl KpaHa 2 10 OTKasza.

3aKkpenuTh MaHOBAKYyMMETP Ha Kpblllke Oaka 4 TpuU TOMOIIM YrOJKOB 6 U
Kperexa, IOCTaBIIsIEMbIX KOMIUIEKTHO ¢ TpaHcopmaropoM. [l coenuHeHus MaHOBaKy-
yYMMETpa ¢ BHYTPEHHUM OO0BEMOM Oaka OTKpHITh KpaH 2. OMHY U3 CUTHAIBHBIX CTPEJIOK
MaHOBaKyyMMETpa YCTAaHOBUTh MPOTUB OTMETKM IIKAJIbI, YKa3bIBAIOIIMN JaBJICHHE
0,025 MIla (0,25 xI'c/cm’) (HauGoIbIee H3OBITOYHOE JABICHHE BHYTPH GaKa MpH HOMH-
HAJILHOW Harpy3ke Tpanchopmaropa);

B) YCTAaHOBUTh MaHOMETpUYECKHA TepMoMeTp | B pabodee MONOKEHUE
B COOTBETCTBUU C PUCYHKOM A.21, 3aKkpenuiB €ro Ha KphIIke O0aka 4 MpuU MOMOIIH
YTOJIKOB 2 ¥ Kpenesxka, MOCTaBIsIEMbIX COBMECTHO C TPaHC(HOPMATOPOM.

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

I') IOJCOEIUHUTH CBOOOAHBIE KOHIIBI MPOBOJAOB KOPOOKH 3aKHMOB K KJIEMM-
HBIM KOJIOJIKAM MaHOBaKyyMMeETpa H/WJIM MaHOMETPHUYECKOTO TEPMOMETPa B COOT-
BETCTBUHU C PUCYHKOM A.22;

J) COEOUHUTH KOPOOKY 3aKMMOB TpaHchopmaTopa € CHUCTEMOM 3alUThI
pacnpenyCcTpOrMCTB HU3KOTO HAIIPSKEHUS;

€) mpU MOHTaXXE€ M IPOBEPKE MAHOBAKYYMMETpa /WM MaHOMETPHYECKOTO
TEPMOMETPA CJIEAYET PYKOBOJCTBOBATHCS TAKXKE OSKCIUTyaTalMOHHBIMH JOKYMEH-
TaMH, MPUJIAraeMbIMHU K 3TUM IpUOOpam.
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2.1.2.7 B cnyuae 3akaza mnotrpebutenem 3amutHoro peine DMCR 3.0
HE0OXOIUMO BBITIOJIHUTD CIAEAYIOIINE PAOOTHI:

a) CHATH IUIOMOY C IJIACTMAacCOBOTO BHHTA, (PMKCHUPYIOIIETO BEPXHIOIO YacCTh
MPO3pavyHOTo KOpIyca;

0) CHATH BEPXHIOIO YaCTh MPO3PAYHOTO KOPITyCa;

B) COEAMHUTH KJIEMMHYIO KoJoAKy 3amutHoro peae DMCR 3.0 ¢ cucremoit
3alUThl PaCIPEAYCTPONCTB HU3KOTO HAMPSKEHUS, MPOBOJIa BEIBECTH YEPE3 CATBLHUK
B HIDKHEH 4acTH IPO3PavHOro KOpIyca;

I') YCTAaHOBUTh M 3a(UKCHUPOBATHh BUHTOM BEPXHIOID YacTh MPO3PAYHOTO
KOpITyCa;

1) TIpY MOAKIIOYEHUH U mpoBepke 3amuTHoro peine DMCR 3.0 ciexyet pyko-
BOJICTBOBAThCS TAKKE HKCILUIYaTallHOHHBIMHU JIOKYMEHTAMHU, MIPUJIAra€MbIMU K 3TOMY
puodopy.

2.1.2.8 IIpousBectu noacoeaunenue k BBojamM BH u HH cootBeTcTBEeHHO mnH-
TaHWS U HATPY3KH MEIHBIMU WJIM MEAHO-ATFOMUHHUEBBIMU TJIACTUHAMM (IIMHAMMU).

ITepen ycranoBkoit Ha BBOJIbl HH Ha KOHTaKTHBIX 3KMMaX OCIA0UTh KpPEmex.
KoHTakTHBIE 32)KMMbI HABEPHYThH HA BBOJIbI HE MEHEE:!

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

[Tocne ycTaHOBKM KOHTAKTHBIX 32KUMOB 3aTSHYTh KPEEKHbIE OOJTHI.

Bo wu3bexxanme pasrepMeruzanuu TpaHcopMaTOpa MOJACOeIUHEHUE
TokoBeayuux yacreii kK BBogaM BH u HH 10/15kHO ObITH BBINIOJIHEHO TAKUM 00-
pa3oMm, 4TOOBI OTCYTCTBOBAJIM OCeBble U M3rH0aK0IIMe HATPY3KU HA BBO/BIL.

2.1.2.9 Bxmouatrs TpaHchopMaTop B CETh pa3periaeTcsi TOTYKOM Ha TOJTHOE
HOMUHAJIbHOE HANPSHKEHUE.

2.1.2.10 Ecnu oTkIt0Ou€HME BBECHHOTO B DKCILTyaTaluio Tpanchopmaropa He
OBLIIO CBSI3aHO C MPOBEJICHHEM Ha HEM PabOT WM JEHCTBHUEM 3allluT, TO TpaHChHOp-
MaTop MOXET OBITh BBEJCH B pab0OTy 0€3 MpOBEJeHUSI UCTIBITAHUA U U3MEPEHUN Tia-
paMeTpoB.

2.1.2.11 Bo Bcem He OrOBOPEHHOM IpH MOJrOTOBKE TpaHc(hopmaTopa K padbote u
€ro KCIUTyaTallMi PyKOBOJICTBOBATHCS CICAYIOIIMMU JICUCTBYIOIIMMU JTOKYMEHTaMHU:

- IIpaBunamMu yCcTpoKCTBa DIIEKTPOYCTAHOBOK;

- Texunueckumu kojiekcamu ycranoBusiueiics npaktuku (TKID);

- O0BbEMOM U HOPMaMHU UCIIBITAHUH 3JIEKTPOOOOPYI0BaAHNS,

a TakkKe JPYrMMH JCHCTBYIOIIMMHU TEXHUYECKUMH HOPMATUBHBIMU IPABOBBIMU
aKTaMHu.

2.1.3 Onpenenenue xapakKTepUCTUK U30JISILIUU

2.1.3.1 3a TemmepaTypy H30ISAIMU TpaHChOpMaTopa, HE MOJABEPTaBIICTOCS
HarpeBy, IPUHUMAETCS TEMIIEpATypa BEPXHUX CIIOEB Macia.

2.1.3.2 Ecan Temnepartypa tpancpopmatopa Hu:xke 10 °C, To 1151 u3mepe-
HHSl XaPAKTEPUCTUK U30JSIMU TPAHCHOPMATOP J0JIKEH ObITH HATPeET.
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2.1.3.3 HarpeB npou3BOUTh OJHUM M3 CIEIYIOLIUX METOIOB:

- pa3MEIIEHUEM B OTAIJIMBAEMOM MOMEIIEHUY;

- HArpeBOM OJJIEKTPOINECYAMU 3aKPBITOTO THUIMA, YCTAHABIMBAEMBIMHU MOJI JHO
TpaHchopmaropa;

- THAYKIMOHHBIM MIPOTPEBOM 3a CUET BUXPEBBIX MOTEPH B CTaIU 0aka;

- MPOTrPEBOM OOMOTOK TOKAMH CO 3HAYEHHUSMH, HE MPEBBIIIAIONUMUA HOMHU-
HaJIbHBIX 3HAYEHUH, YKa3aHHBIX B MMaclopTe TpaHchopmaTopa.

2.1.3.4 Tlpu narpeBe Tpancopmaropa TemrepaTypa U30JSIUA TPUHUMACTCS
paBHOM cpeaHelt TemnepaType oomMoTku BH, onpenensemoii o conpoTuBieHHO 00-
MOTKH MTOCTOSTHHOMY TOKY. MI3MepeHne yka3aHHOTO CONMPOTUBIICHUS POU3BOJAUTH HE
paHee, yem yepe3 60 MUH IMOCJe OTKJIIOYEHHS HarpeBa TOKOM B OOMOTKE WJIM  4Yepe3
30 MuH ocJie OTKIIOYECHUS BHEITHETO HATPEeBa.

2.1.3.5 ComnpoTuBneHre U30isiquu u3Mepsatb merommerpom 2500 B ¢ BepxHUM
npenenom udMepenus He Huxe 10000 MOw. Ilepen Hauamom Kaxaoro U3MeEpEeHUs
UcIbITyeMasi 0OMOTKa JI0JKHA OBITh 3a3eMJICHAa HE MEHEE YeM Ha 2 MUH.

2.1.3.6 CoctossHuE H30JAIIMHA, TPH KOTOPOM TpaHchopMaTop pa3periacTcs
BKJIIOUATh B JKCILUTyaTallMIo, JIOJDKHO COOTBETCTBOBATH JECUCTBYIONIEMY JHOKYMEHTY
“O0beM 1 HOPMBI UCTIBITAHUHN AIIEKTPOOOOPYIOBAHUS .

2.1.4 Dxcnnyatanus TpaHcpopmaTtopa

2.1.4.1 MakcuManbHO JONMYCTUMBIE CUCTEMAaTUYECKHE HArpy3Kd U JOMYCTH-
MbI€ aBapuiHbIC TEpPEerpy3Kd TpaHchopMaropa B COOTBETCTBUU C TabJUIIaMU
A5, A.6.

B tabnunax npuBenensl 3HaueHuss K, u h ayig CyTO4YHOTrO MpsSIMOYTOJIBHOTO
JIBYXCTYNEHYATOTO Tpaduka Harpy3ku TpaHchopMaTropa NpH pa3IMUHbIX 3HAYCHUIX
K, u 0 oxu1.

Jlns mpomexytounbix 3HaueHuit Ky u 0 oxi. 3Hauenue K, crnenyer onpene-
JIATH JIMHEWHON UHTEPIIOJIALUEH.

0 oxJy1. — TeMmnepaTypa okpyxaroien cpeasl, °C;

K, — HauanbHas Harpyska, MpeaIiecTBYIONIas Harpy3ke win neperpyske K,,
WM Harpyska mnocie cHukeHus K,, B J0JIsIX HOMHUHAJIBHOW MOIIHOCTH WJIM HOMH-
HaJILHOTO TOKa!

K= -mms = - ; (1)

K, — Harpy3ka unu neperpyska, Ciaeayromas 3a Ha4aJIbHOM Harpy3kou K, B
JOJISIX HOMUHAJIbHOW MOIIIHOCTH MJIM HOMHHAJIBHOTO TOKA,

S, I
K2 = = = = ; (2)

SHOM. IHOM.

h — nponomkuTensHOCTh HAarpy3ku K, Ha IByXCTyleHYaTOM CyTOYHOM Ipadu-
K€ Harpys3kKu, 4.
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B Tabn. A.5 obGo3HaueHue (+) ykasplBaeT Ha TO, YTO ISl JAHHOTO PEKUMa
Harpy3ku pacuetHoe 3HaueHue K,>2,0, HO gomyckaercs ero Jirodboe 3HaueHHE B MH-
tepBane 1,5< K,<2,0.

2.1.4.2 Jlonmyctumsiii pabouuii Tok BBoJI0B HH ¢ MegHBIMU TOKOBEAYIIUMHU
ITUIbKaAMU:

-M27 — 1360 A;

-M33 — 2030 A;

-M42  — 2550 A;

-M48 — 3150 A;

-M55 - 5000 A.

2.1.4.3 TpanchopmaTtop D0mMycKaeT MPOAOJDKUTEIBbHYIO HArpy3Ky HEHTpaiau
oomotox HH 100 % nomunanbsHOro Toka oomorku HH.

2.1.4.4 Tpancdhopmarop AOIMYCKAET MPOAODKUTEIBbHYIO padoTy (IIpH MOIIHO-
CTH He 00Jiee HOMUHATIBLHOM) MPU MPEBBIIICHUH HAMIPSHKEHUS Ha JTI0OOM OTBETBJICHUU
oomotkn BH nHa 10 % Oosiee HOMHHAJIBHOTO HAMpPSHKEHUS JTAHHOTO OTBETBIICHUS.
[Ipu sTOM HanpsbkeHue Ha oo ooMoTke BH He m0iKHO npeBbIaTh HauOObIIee
pabouee Hanpsixenue o ['OCT 721-77.

2.1.4.5 Tpanchopmarop IonmycKaeT MPOAOKUTEIbHYIO HArpy3Ky OJHOU WU
JIBYX OOMOTOK TOKOM, MPEBBIMIAIONINM Ha 5 % HOMUHAJIBHBIN TOK OTBETBIEHUS, Ha
KOTOpPO€ BKIIFOUEHA COOTBETCTBYIOIIas OOMOTKA, €CJIU HANpsHKEHHE HU Ha OJHOU U3
0OMOTOK HE MPEBBINIAET HOMUHAIBHOTO HAIPSKEHUSI COOTBETCTBYIOIIETO OTBETBIIC-
Hus. [Ipu 3TOM TOK Harpy3ku He JIOJDKEH MpeBblmarh 1,05 HOMHUHAIBHOTO TOKa 00-
MOTKH, @ MOIIHOCTh HAarpy3ku TpaHchopmaropa He J0JDKHA ObITh 0oJiee HOMUHATb-
HOM.

2.1.4.6 TpancdopmMarop IOMyCKaeT B SKCIUIyaTallUu yIapHbIE TOTYKHA TOKOM.
[Ipu 5TOM OTHOILIEHUE JEHCTBYIOUIETO 3HAYEHUSI TOKA K HOMUHAIBHOMY (xpat-
HOCTh) HE JIOJKHA MIPEBBIIATD:

4,0 — ipu yKcie yIapHbIX TOJTYKOB TOKA B CYTKHU J10 3 BKIIFOUHUTENIHHO;

2,0 — mpu uKcne yaapHbIX TOT4YKOB cBbime 3 10 10;

1,3 — npu uncie yaapasix Ton4koB cebime 10 1o 100.

[Tpo10KUTENTEHOCTH TOTYKOB — 710 15 C.

2.1.4.7 Tlpu skcrutyatanuu TpaHchopmaTopa HEOOXOIUMO YUHUTHIBATh TAKKE
MECTHBIC UHCTPYKIIUH, YUYUTHIBAIOIINE CIICIU(PUKY KOHKPETHOTO 00BhEKTa, KIMMAaTHU-
YECKOM 30HBI, XapaKTep Harpy3ku norpedurenei u apyrue GakTopsl.
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2.14.8 OTBOP ITPOb U UCIIBITAHUA TPAHC®OPMATOPHOI'O
MACIJIA B ITPOLHECCE 3KCIVIYATAIIMU HE TPOU3BO/IUTD!

2.1.4.9 Tlopsiiox pabOThI C MEPEKITIOYATEIIEM.

[lepexntoueHne CTyNeHE HaNpsyKeHWs MPOBOAMUTH IPU  TeMIEpaType
He Huke munyc 40 °C.

[lepen mepeximoueHneM HANPSHKEHUST OTKIIOUUTH TpaHCPOpMATOp OT CETH CO
CTOPOHBI KaK BBICIIETO, TAK U HU3IIETO HANPSKEHUS.

[epexmtouenue Bo30yKI€HHOTO TpaHc(hopMaTopa He TOMmycKaeTcs!

[TpoHu3BOANTH NEPEKIIOUEHHE B CIIETYIOIIEM MOPSIKE:

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

0) BBIBEPHYTh BUHT (PUKCAllUM JO BBIXOJIA €r0 U3 OTBEPCTUS YyKa3aTess
MOJI0XKCHU;

B) NOBEPHYTb PYKOSATKY MPHUBOJA JIO0 COBIAJIEHUSA CTPEJIKM Ha PYKOSATKE
C TpeOyeMBbIM IOJIOKEHUEM Ha yKa3aTelle OJI0KEHUH;

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

1) 3aBEpHYTh KOHTPraiKy J0 yropa B PYKOSTKY.

2.1.4.10 Insg OYMCTKM KOHTAKTHOM CHCTEMBI IIEPEKIIOYATENss OT OKHUCHU M
[uIaMa HeoOXOJMMO BBINOJHUTH MPOKPYYMBAHKME MEPEKIOYATENs 10 3—5 LUKIOB B
OJIHY U APYTYIO CTOPOHBI IPU KaXKJIOM MEPEKIIOUEHUH OTBETBICHUI OOMOTOK U MpHU
IIPOBEICHUM TEKYIIUX PEMOHTOB.

2.1.4.11 Ilocne uctedeHusi cpoka CIyx Obl, YKa3aHHOTO B TMACHOpTe, TPaHC-
(dbopMaTop MOABEPTHYTh MPOBEPKE M HCIBITAHUSIM COTJIACHO JIEHCTBYIOIIEMY JOKY-
MeHTY “O0beM U HOPMBI UCTIBITAaHUH 2JIEKTPOOOOPYIOBaHUS .

ITo pesyabTaTaM NPOBEPOK M MCIBLITAHUI NPHUHATH PeLIeHHEe O NMPHUIO/I-
HOCTH TpPaHcoOpMaTOPA K AaJbHEHIIEHd IKCILIyaTAIUH.
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3 TEXHUYECKOE OBCIIY XUBAHUE

3.1 Ha mnpoTspkeHHMM Bcero cpoka ciiy:kObl TpaHchopmaropa HpOBEICHUS
npo(HUIaKTHUYECKUX PEMOHTOB, CBSI3AHHBIX C BCKPBITHEM TpaHc(opmaTopa, 3ame-
HOM U CylIKO# TpaHchopmMaTOpHOTO Macia, He TpedyeTcs.

Ot6op mpo0 W MNPOPUIAKTUYECKHUE WCIBITAHUS Maciia He MPOU3BOIUTH.
B octaiibHOM 00BbEM W MEPUOAMYHOCTH UCTIBITAHUN TpaHchopmaTopa B IKCILTyaTa-
IIUU JOJDKHBI COOTBETCTBOBATh TPEOOBAHMSIM JCUCTBYIOIIMX TMPABUI TEXHUYECKOU
SKCIUTyaTallii TPaHC(POPMATOPOB.

3.2 Jlms CBOEBpPEMEHHOTO OOHApY)KCHHS HEWCIIPaBHOCTEH TpaHchopMaTop
clelyeT MNOJBepraTb MNEPUOAUYECKOMY BHEIIHEMY OCMOTpY (0€3 OTKIIOYeHUs
Tpancdopmaropa ot cetn). [Ipu ocMoTpax yoeauThCS B OTCYTCTBUM MEXaHUYECKUX
MOBPEXJICHUI 0aka, U30JISATOPOB, T€UEH Macja, IPOBEPUTHh COCTOSHUE JIAKOKPACOY-
HBIX ITOKPBITHUM.

3.3 Ilpu BO3HMKIIEH B IpoLEcCe TEKYyLIEH SKCIUTyaTallud HEOOXOIUMOCTH
JOJMBKU 0 KaKUM-THOO MpUYMHAM B TpaHCcQOpMaTOp Maciia PyKOBOACTBOBATHCS
CJIEIYIOLIUM:

a) pabOThl MO JIOJIUBKE MPOM3BOAMUTH IOCIE BBISBICHHUS U YCTPAHEHUS NpPHU-
YUH CHUKEHUS YPOBHS Macja B TpaHC(OopMaTopeE;

0) IOJIMBKY MOKHO BBINOJIHATH MIPHU YCIIOBUH, YTO B TpaHCPOPMATOPE YPOBEHb
Macna Haxoautcss He Hwke 200 MM OT BepxXHEW IMIOCKOCTH (uiaHIa 3aJIMBOYHOrO
natpyoka.

Ecnu ypoBeHb Macia HaXOAUTCS HUKE YKa3aHHBIX Pa3MEPOB, HE MCKIIIOYEHO,
YTO MPOU30LLIO YBJIAKHEHHUE U30JSIUU aKTUBHOM 4acTU M TpeOyeTcs MpOBEICHUE
pErJIaMEeHTHBIX pa0dOT B YCIOBHSIX CIIEHUATU3UPOBAHHOTO IPEANPUATHS;

B) DJIGKTpUYECKass NPOYHOCTh JIOJAMBAEMOIO Macja JOJDKHa  OBbITh
He Hmke 30 kB, temneparypa — He Huke 10 °C. OcTanbHble TEXHUYECKUE XapaKTe-
PUCTHKHM JIOJKHBI COOTBETCTBOBATh HOPMATHUBHBIM JIOKyMEHTaM Ha TpaHc(opma-
TOpHOE Maciyio. i1 TONMMBKM B IIPENENaX BBIIMICYKA3aHHBIX YPOBHEH JOIYCKAETCS
NpUMEHEHHE HEIeTa3uPOBAHHOTO TPaHC(HOPMATOPHOTO Maca;

r) TeMmieparypa TpaHcdopMaTopa B TMpolecce [TOJUMBKH JOJDKHA OBITh
He Huxe 10 °C.

IIpumeuyanune - J[doauBKy MacaoM TpaHchopMaTopa, y KOTOPOro
He UCTEK FAPAHTHIHBIH CPOK JKCILUIyaTAllMH, MPOU3BOAUTH TOJbLKO IO COIJIa-
COBAHUIO C U3rOTOBHUTEIEM.
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3.4 IlocnenoBaTenbHOCTh BBIMIOJIHEHUS ONEpallvil Mo AOJUBKE B TpaHchopma-
TOp Maca:

- OTKPBITh KPBIIIKY 3aJMBOYHOTO y3JIa M IPOU3BECTH 3aMep YPOBHS Macia.
BrlnonHeHne nocaeayomux onepanuil Ipou3BOAUTh MPU BBITOJIHEHUH YCIOBUS, U3-
JI0’KEHHOro B 11.3.3 0;

- POU3BECTH JOJIMBKY Macia J0 IMOJHOTO 3al0JIHEHUS 3aJIMBOYHOTO Y3I1a;

- 3aKPBITh KPBILIKY 3aJJUBOYHOIO Y3J1a;

- OTBEpHYTh HA 2...3 BHUTKa CIMBHYIO MPOOKY, PACHOJOKEHHYIO B HIDKHEH
gacTu Oaka TpaHchopmaTtopa, m ciauth 11...12 1 wmacma y TpaHcopMaTopoB
mornrHocTei0 1600 kB-A, 7...8 1 y Tpancdopmaropor morHocThio 1000 1 1250 kB-A,
4...5 ny TpancopmMaTopoB MOIIHOCTEIO 630 KB-A 111 CHIbKEHUST  JaBJICHHs] BHYTpU
0aka TpanchopMaTopa Bo BpeMsi paboThI;

- 3aBEpPHYTh CIUBHYIO MMPOOKY.

3.5 Jlo BKIItOUEHHUS TpaHCcPopMaTopa MoJ HAMPSHKEHUE U3MEPUTh COMPOTUBIIE-
HUE €r0 U30JISALUU. Pe3ynbTaThl M3MEPEHUN JTOJKHBI COOTBETCTBOBATH TPEOOBAHUSIM
nokyMeHTa “O0beM U HOPMbI UCTIBITAHUH 3JIEKTPOOOOPYTOBAHUS .

3.6 B ciiyuae HE0OXOAMMOCTH (TP CIIyYalHBIX MEXAHUYECKUX MOBPEKICHU-
SIX, HEUCTIPABHOCTSX, BBI3BAHHBIX APYTUMU MPUUYUHAMHU) IPOU3BECTU OCMOTP TPaHC-
(dbopmaTopa ¢ HOIBEMOM AKTHUBHOW 4YacTU. PabOThI JOKHBI MPOU3BOJUTHCSA B CIie-
MAJIbHO O0OPYJOBAaHHOM MECTE MEPCOHAIOM, MMEIOIIUM COOTBETCTBYIOUIYIO KBa-
mu¢ukanuio. TeMriepaTypa akTUBHOM YacTH MPHU 3TOM JOJDKHA MPEBBILIATH TEMIIEpa-
Typy TOYKHM POCBI OKPY>KAOLIEr0 BO3ayxa HE MeHee, ueM Ha 5 °C 1 BO BCEX CIIydasix
IoJKHA ObITH He Hike 10 °C.

3.7 llomemienue, rae MPOU3BOIUTCS BCKPBITHE TpaHc(opmaropa, TOJKHO
OBITh CYyXUM M YUCTBIM, 3AIUIIEHHBIM OT TOMaJaHus aTMOC(EPHBIX OCAAKOB U TbI-
.

3.8 IlocnenoBaTenbHOCTH pa30opku TpanchopmaTopa.

3.8.1 CauTh Macio B YUCTHIN pe3epByap yepes MTyep BHU3Y Oaka Tpanchop-
MaTopa, OTKPBIB CHayajda MpoOKy ATOro MTylepa, a 3aTeM, Korjaa cTpys Macia
YMEHBUIUTCS, KPBILIKY 3aJMBOYHOIO y3J1a Ha Kpbllike TpaHcpopmaropa. Lltynep
BHM3Y 0aka OTKpbIBATh OCTOPOKHO, TOMHS, YTO Macjo B TpaHc(opmaTope, Kak mpa-
BUJIO, HAXOJAUTCS MPYU HEKOTOPOM JaBJICHUH WM Pa3pEKEHUU.

3.8.2 B tpancdopmaropax MontHocThi0 630—1000 kB-A BBIIOTHUTE ClEIyIO-
[1E OTEepaluu:

- OTBEPHYTH OOJITHI, KpEMSIINE KPBIILIKY K 0aKy;

- TIOJTHATh AKTUBHYIO YacTh C KPBIIIKOM 3a CEPhI'H, PACTIOJIOKEHHBIC HA KPBIIIKE
TpaHchopmaTopa B COOTBETCTBUH C pUCYHKOM A.24 u Tabnunen A.7.
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3.8.3 B tpanchopmaropax momHocThio 1250, 1600, 2000, 2500 xB-A BbINOJI-
HUTb CIEAYIOUIME ONEpalliun:
- OTBEPHYTH raiku co mmnuiek BBoaoB HH, BH u cusars nzonsaropsr HH;

- CHSITh PYKOSITKY MEPEKII0YaTeNs U yKa3aTelb MOJI0KECHUH;

- OTBEPHYTh OOJTHI, KPEMAIIME KPBIMIKY K 0aKy, U CHSATh KPBIIMIKY TpaHCc(op-
Maropa;

- OTBEPHYTHh TAWKU M BHIBECTH U3 3AICTUICHHS CKOOBI, KPEIAIIUe aKTUBHYIO
4yacTh B Oake;

- TIOJHATH aKTUBHYIO YaCTh 3a CEPbI'H, PACIOJIOKCHHBIE HA SIPMOBBIX Oaikax,
B COOTBETCTBUU C pUCYHKaMH A.25, A.26 u Tabiureit A.8, A.9.

3.9 Coopky TpaHnchopmaropa mpou3BOIUTh B OOPATHOM MOPSIIKE.

3.10 3anonHenue TpanchopmaTopa MacioM.

3.10.1 3anmonHuTh TpanchOpMaTOp MACIOM C DJIECKTPUUECKON MPOYHOCTHIO
He MeHee 30 kB 10 moJIHOTO 3amoJIHEHMS 3aIMBOYHOTO Y3J1a. 3allOJIHEHUE MAacjioM
BBINIOJTHUTh IO BO3MOXKHOCTH B OJIUH TpueM. TemmepaTypa 3alMBaeMOro macia
noikHa ObITh He HIbKe 10 °C, a Temmeparypa akTHBHOM 4acTu TpaHcdopMmaropa —
BBIIIIE TEMIIEPATYPHI Maca.

3.10.2 OctaButh TpaHchopMaTop AJisi BbIXOJA M3 aKTMBHOM YaCTH OCTATKOB
BO3/IyXa Ha CPOK HE MEHEE JIBYX CYTOK.

3.10.3 Ilocne orctos TpancopMaropa mpu HEOOXOJAMMOCTH JIOJUTH MAcjo
JI0 TIOJTHOTO 3alOJIHEHUSI 3aJMBOYHOTO Y3Jia. 3aKPBITh KPBIIIKOW, MPOBEPUB MpPE/I-
BAPUTEIIBHO LIEIOCTHOCTh U COCTOSTHUE YIIJIOTHUTEIBHON IPOKIIAIKH.

Temneparypa Macia B TpaHcopMaTrope BO BpeMsi 3aKpPbIBAHUS
narpyoka aosxHa ObITh B npeaesax (40+20) °C.

3.11 O0beM HCOBITAHUN W HOPMBI KOHTPOJUPYEMBIX MapaMeTpoB TpaHchop-
Maropa Tepej BKIOYEHUEM B pabOTy IMOCJE €ro BCKPBITUS JOJIKHBI COOTBETCTBO-
BaTh TPEOOBaHUSIM JEUCTBYIONIErO0 JOKyMeHTa “O0beM U HOPMBI HCHBITAHUI

AIEKTPOOOOPYIOBAHUS .
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4 XPAHEHUE U TPAHCIIOPTUPOBAHUE

4.1 Tpancdhopmatop OTHPaBIAETCS HU3TOTOBUTEIEM IOJHOCTHIO COOPAHHBIM
U 3aM0JIHEHHBIM TpaHC(HOPMATOPHBIM MACIIOM.

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

Kpennenue tpanchopmaTopa Ha TPaHCHOPTHBIX CPEJACTBAX M TPAHCHOPTUPO-
BaHHE OCYLIECTBIISIIOTCA B COOTBETCTBUM C IpaBUJIAMH, JACHCTBYIOIIMMH Ha TpaHC-
MOpPTE COOTBETCTBYIOIIETO BHUJA C YYETOM OOECIEeUeHHUs] COXPaHHOCTH TpaHcpopMa-
TOpA U €ro y3JIO0B.

4.3 Tlorpy304HO-pa3rpy304yHbie ONepanri HEOOXOAUMO BBITIOJHITH COOTBET-
CTBYIOIIIMM OOOPYJOBaHUEM C COOJIOJICHHUEM JCHCTBYIOIIMX TMPABUI TEXHUKU
0e30MacHOCTH U Mep, OO0ECHEeYMBAIOIIUX COXPAHHOCTh TpaHcpopMaropa U €ro
y3JI0B.

4.4 TlomveM TpaHc(HOPMATOPOB CIENYET MPOU3BOAUTH TOJIBKO 3a CEpbIH,
pacnojoKeHHbIe Ha Oake.

Crtpomnbl TIpy 3TOM JOJKHBI OBITh TAKOW JJIMHBI, YTOOBI YroJl OTKJIOHEHHS
CTPOIl OT BEPTHUKAIM HE MpeBbiman 45° mis TpaHcPopMaTopoB MOIIHOCTHIO 630,
1000 kB-A u 30° nns TpancdopmaropoB mortHocThio 1250, 1600, 2000, 2500 kB-A.

4.5 TlognuMmath TpaHc(OpMATOpPBI 3a CEPbIU, IMPUBAPEHHBIE K KPBILIKE,
KATEI'OPUYECKU 3AITPEIIAETCA!

4.6 BHUMAHUME! HeoOxonumo obeperaTb OT MEXaHUYECKHX BO3AEUCTBUI
ropocTeHky 0aka, Tak Kak OHa U3rOTOBJIEHA U3 TOHKOJIMCTOBOM CTAJIU.

SAIIPEIIIAIOTCS mexanndeckue BO3/IEUCTBUS HAa MPOBOJIOKY, MTPUBAPECHHYIO
K roppam 1o nepuMeTpy O6aka TpaHchopmaTopa, BO U30ekKaHUE MOBPEKIACHUS TOd-
POCTEHKH B MECTax CBapKHU.

IIpu MexaHM4YeCKOM MOBpEXKICHUM TOPPOCTEHKH H3TOTOBUTE]Ib HMeeT
NPAaBO CHATHb YCTAHOBJICHHbIE FAPAaHTHM.

4.7 Tlpu anurensHOM (OOJiee MBYX JIET) XpaHEHUU TpaHchopmaTopa HEOOXO-
JUMO MEPUOANYECKHU MPOU3BOJIUTH €r0 HAPYKHBIA OCMOTP.

4.8 OTO0op mpod M UCHOBITAHMS Macjaa B Npouecce XpaHeHusi TpaHcdop-
MAaTopa He NPOU3BOAMTh.

4.9 Ycnosus xpanenus: Tpancopmaropa — 8 mo 'OCT 15150-69 (Ha oxpbi-
THIX IJIOIIAAKax pu Temreparype ot munyc 60°C no mmoc 50 °C) Ha cpok coxpa-
HSIEMOCTH JI0 OJHOro roja; npu ycioBuu xpaHenus 5 nmo 'OCT 15150-69 (mon
HABECOM WJIM B MOMEIICHUSX MpU Temieparype ot muHyc 60°C po miroc
50 °C) — cpoK COXpaHSEeMOCTH IO JBYX JIET MPHU €KETrOJHOM BHEITHEM OCMOTpE
TpaHchopmaTopa NoTpeOUTENEM.
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BHUMAHUE!

SAIIPEIIIAETCA
[HOJHUMATDH TPAHCOPOPMATOP
3A CEPBI'U, ITPUBAPEHHBIE K KPBIIIKE.

SAIIPEIIIAETCA
HAPYIIATBH 'EPMETU3ALMIO
TPAHCOOPMATOPA.

5 VTUIN3ALIS

5.1 Yka3zanus no yTHJIM3aIluy IpUBEACHBI B TTACIIOpTe TpaHchopmaTopa.
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1 - mpoOka cimBHas;, 2 - 3aXUM 3a3eMIICHHS; 3 - Oak; 4 - TaOIM4Ka;
5 - ceppra s nogbema TpaHchopmartopa; 6 - THIB3a IS TEPMOMETPA;
7 - Macnoykaszareib; 8 - marpyOoK s 3aduBKU macia; 9 - Beom BH;
10 - BBOog HH; 11 - npoOuBHON mpenoxpaHuUTENb (yCTaHABIMBACTCS
1o 3aKazy notpedurens); 12 - cepbra s MogbeMa aKTUBHOM YacTH C KPBIITIKOM
Tparchopmaropa; 13 - ponrk TpaHCTIOPTHEIH; 14 - mepeKToYaTens.

Pucynok A.1 — O6mmii Bu TpanchopmaropoB MomtHOCTRIO 630—1250 kB-A
0e3 mpubopoB
['paduka yeprexxa COOTBETCTBYET TpaHCPOPMATOPY
morHocThio 1000 kB-A knacca Hanpspbkenus 10 kB
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1 - mpoOKa ciuBHAS; 2 - 3aKUM 3a3eMJICHUS; 3 - 0ak; 4 - Ta0IM4Ka; 5 - cepbra
JUIs IoAbeMa TpaHcdopmaropa; 6 - THiIb3a Il TEPMOMETPA; 7 - MaclloyKa3aTelb,
8 - MAaHOMETPUYECKUN TePMOMETP (YCTaHABJIMBACTCS TI0 3aKa3y MOTPEOUTENs);
9 - kopoOka 3a)KMMOB (YCTaHABJIMBAETCS TMPU 3aKa3e MaHOBAKyyMMeETpa
W/WIM MaHOMETpHYECKoro TepmMomMerpa); 10 - MaHoBakyyMMeETp (yCTaHABIMBACTCS
no 3akasy norpeourens); 11 - matpyOok jyis 3anuBky Macha; 12 - BBog BH;
13 - BBoax HH; 14 - npoOuBHOM npenoxpaHuTenb (YCTaHABIMBAETCS IO 3aKa-
3y notpedurens); 15 - cepbra s mojabeMa aKTUBHOM YacCTH C KPBILIIKON
Tpanchopmatopa; 16 - poiarK TPaHCIIOPTHBIN; 17 - MepeKIroYaTeNb.

Pucynok A.2 — O6muii Bu TpanchopMatopoB MomHOCTHIO 6301250 kB-A
¢ npubopamu
['paduka yeprexa COOTBETCTBYET TpaHCHOPMATOPY
MomHocThio 1000 kB-A knacca Hanpspkenus 10 kB
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1 — poJIMK TPaHCTIOPTHBIN; 2 — MPOOKa JUIsl CIIMBA Macia; 3 — 3aKUM
3azeMieHus; 4 — 6ak; 5 — Tabnuyka; 6 — 3AIMBOYHBIN MaTPyOOK;

7 — cepbra jist moabemMa TpancopmaTopa 1 KpersieHus: Tpaachopmaropa
IIpU TPAHCIIOPTUPOBAHUU; § — MaclioyKaszaTeib; 9 — BBog BH;

10 — BBox HH; 11 — mpobuBHO# npegoxpaHuTeNb (yCTaHABIMBACTCS

1o 3aka3y norpedutens); 12 — cepbra Jjid mojabemMa KPBIIMIKH TpaHcop-
maTopa; 13 — mpenoxpaHUTeNnbHBINA KiamaH copoca AaBneHus; 14 — nepe-
KJItouaTesb; 15 — rumbp3a TepMomeTpa.

Pucynoxk A.3 — O6mumii Bug TpancopmatopoB moiHocThIO0 1600 KB-A
0e3 nmpudopoB

23



9 10 11 12 13 14 5 16

N
~
12 L
m A A,
Q L I f“‘" r“
9 ] 2} ACHACARRR
= o A a7 . 1T gl
| | 1 — 0
8__,_-1"’,— HCHHDH-O0H0 _lJi
- L
11 \| \
] . L
A;
14\ 15\ 16
A,

1 — ponuK TpaHCHOPTHBIN; 2 — MPOOKa JJIsl CIIMBA Maciia; 3 — 3aKUM
3azemiieHus; 4 — 0ak; S5 — Tabauyka; 6 — 3aTMBOYHBIN NATPYOOK;

7 — cepbra A noabemMa TpancopmMaTopa M KpersieHus: TpaHcdopmMaTopa
IpU TPAHCHOPTHUPOBAHUU; 8§ — MACJIOyKa3aTellb; 9 — MaHOMETPUUECKUI
TepMoMeTp (yCTaHABIMBAETCS 110 3aKaszy motpedurens); 10 — kopoOka 3axu-
MOB (yCTaHaBJIMBAETCS MPU 3aKa3e MAaHOBAKyyMMETPa W/UITM MaHOMETpUYE-
ckoro tepmomerpa); 11 — MaHoBakyymMeTp (yCTaHABIMBAETCA 110 3aKa3y IO-
Tpeburens); 12 — sBox BH; 13 — BBox HH; 14 — mpoOuBHO# nipeioXxpaHuTeh
(ycTanaBnuBaeTcs 1o  3aka3y nmoTpebutens); 15 — cepbra s moabemMa KpblIlii-
K1 TpaHchopmaTopa; 16 — npenoxpaHuTeNbHBINA Ki1amaH cOpoca JaBIeHUs;

17 — nepexmntouarens; 18 — rusib3a TepmomeTpa.

Pucynoxk A.4 — O6mmii Bug TpancopmatopoB moiHOcThIO0 1600 KB-A
¢ mpubopamu
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1 — posmuK TpaHCHOPTHBIN; 2 — 3aUM 3a3eMJIeHUs]; 3 — poOKa JUIsl CIIMBa
Macina; 4 — 6ak; 5 — Tabnauuka; 6 — maTpyOoK JJisl 3aJIMBKU Maciia; 7 — BBOJ
HH; 8 — mpoOuBHO# ipenoxpanutens (yCTaHaBIUBACTCS TI0 3aKa3y MOTpe-
outens); 9 — repMoMeTp KUIKOCTHBIN; 10 — Macnoykazarens; 11 — mpuBoj
nepekmtoyatenst; 12 — Beog BH; 13 — cepbra juist nogbema KpbIIIKY;

14 — y3en nans mogbema Tpanchopmatopa; 15 — y3en A KpersieHus
TpaHchopmaTopa npu TPaHCIOPTUPOBAHUH; 16 — MpeToXpaHUTETHHBIN
KJIaraH cOpoca JaBJIcHHUS.

Pucynok A.5 — O6uwmit Bun tpancdopmaropoB morHocTsio 2000, 2500 kB-A
0e3 nprubopoB
['paduka yeprexa cOOTBETCTBYET TpaHCHOPMATOPY
co cxemoii coenuaeHus JI/Yua—11
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1 — poNMK TPaHCHOPTHBIN; 2 — 3aKUM 3a3eMJICHUs; 3— MpoOKa JJIs CIMBa Maca;

4 — 6ak; 5 — Tabmmuka; 6 — maTpyOOoK JJIsl 3AJIMBKU Maciia; 7 — MaHOMETPUUYECKUN
TEpMOMETP (yCTaHABJIMBAETCH IO 3aKa3y MOTPEOUTEN); 8 — MAHOBAKYyMMET]
(ycranasiuBaercs 1o 3aka3y norpeourens); 9 — Beog HH; 10 — mpobusHo
npeaoXpaHuTesb (yCTaHABJIMBACTCS 10 3aKaszy norpedurens); 11 — repmometp
YKUJKOCTHBIN; 12 — Macioykazarenb; 13 — kopoOka 3a)KUMOB (YCTaHABIMBACTCS
NPy 3aKa3e MaHOBaKyyMMeTpa WWIMA MaHOMETPUYECKOTO  TEpMOMETpPa);
14 — mpuBoa nepexiroyarens; 15 — BBoa BH; 16 — cepbra 1jis nmoabema KpbIIKy;
17 — y3en nns nogbema Tpanchopmatopa; 18 — y3en Ay kpersieHus
TpaHchopMaTopa nMpu TPAaHCHOPTUPOBAHUM; 19 — MpenOXpaHUTETbHBIN

KJIaraH cOpoca JaBJICHHUS.

Pucynok A.6 — O6muit Bu TpanchopmaropoB morrHocTh0 2000, 2500 kB-A
¢ npubopamu. IIpoObuBHON mMpenoxpaHUTENb yCTaHABIUBAETCSA
B COOTBETCTBUU C TPEOOBAHUSIMHU 3aKa34uMKa
I'paduka yeprexka cooTBETCTBYET TpaHCHOPMATOPY
co cxeMoit coenunenns [I/Yu—11
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1 — posMK TpaHCTIOPTHBIN; 2 — 3aKUM 3a3eMJIEHHS; 3 — MpoOKa IS CJIMBa Maclia;
4 — 6ak; 5 — Tabimuka; 6 — naTpyOOK JJIs 3aJIMBKU Macjia; 7 — peJe 3alluTHOE;
8 —BBox HH; 9 — nmpoOuBHOM npepoxpanuTesb (yCTaHABIMBAECTCS 10 3aKa3y
notpebutens); 10 — npuBoa nepekitouarens; 11 — sBox BH; 12 — ceprra

JUTSl IOJTbeéMa KPBIKY; 13 — y3en ams moabema Tpanchopmaropa; 14 — yzen
JUISL KpeTUIeHHsl TpaHcopmaTopa Mpu TPaHCIOPTHUPOBAHUM;

15 — mpenoXpaHuTeIbHBIN KamaH cOpoca JaBIeHUS.

Pucynok A.7 — O6muit Buj TpanchopmaropoB morrHocTh0 2000, 2500 kB-A
¢ peie DMCR 3.0
I'paduka yepTexa COOTBETCTBYET TpaHCHOPMATOPY
co cxeMmoi coequnenus [I/Ya—11
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Pucynok A.10 — Beox HH Ha HomuHanbesb1l TOK 1600 A
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Pucynok A.11 — Beog HH na HomuHanbHbIi Tok 2500 A
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Pucynok A.lla— Bsoag HH Ha HomMuHanbHbIM TOK 2000 A
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Pucynok A.12 — Beox HH nHa HomuHanbesbil Tok 4000 A
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1 - maitba; 2 - BUHT; 3 - KpacHBII CUTHAJIBHBIN IITOK; 4 - IPO3PAYHBIA KOJIAK;
S - mpo3payHbIi 3alIUTHBIN KOJIMAK; 6 - KOJIBIIO YIUIOTHUTENIBHOE; 7 - KPBIIIKa
TpaHchopMaTopa; 8 - MOMmIaBoOK

Pucynok A.13 — Macnoykazareinb
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1 — crakaH; 2 — MITOK; 3 — MOTUIABOK; 4 — KPBIIIIKA TpaHCHOPMATOPA;
5 — BTyJKa; 6 — KOJBLO YIUIOTHUTEIBHOE; 7 — MPO3payHbIid KOPITYC;
8 — Mpo3pauHbIi 3aIIUTHBIN KOIMNAK; 9 — KpaCHbIN UHIUKATOP;

A — MUHMMAaJIBHBIN YPOBEHb Maca.

Pucynok A.14 — Macnoykazarens MBR1
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Pucynox A.15 — IlpenoxpanuTenbHbIN Kiamad cOpoca JaBleHUs
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1 — yronpHUK; 2 — BUHT; 3—Taiika; 4 — KOHTaKTHas Cko0a; 5 —KoJmak
npenoxpanurens; 6 — papdopoas ronoska; 7 — papdopoBoe ocHOBaHUE;
8 — KOHTAaKT (LIEHTpaIbHBIN).

Pucynox A.15.1 — [IpoOuBHOM MTpeIOXpaHUTEIH
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Tabnuua A.2 — XapakTepucTuku Macc Tpaichopmaropa

Tun Macca, kr

TpaHchopmaropa AKTUBHOW 4aCTH Macia MOJTHAS
TMI21-630/10-Y 1(XJI1,¥YXJI1) 1100 395 1700
TMI'21-1000/10-Y 1(XJI1,Y XJI1) 1405 575 2550
TMI21-1250/10-Y 1(XJI1,YXJI1) 1647 735 3160
TMI'21-1600/10-Y 1(XJI1,YXJI1) 1900 930 3800
TMI'21-2000/10-Y 1(XJI1,Y XJI1) 2165 1098 4800
TMI'21-2500/10-Y 1(XJI1,YXJI1) 2675 1330 5600

[Ipumeuanns

1 IIpenenbHOE OTKIIOHEHHUE MOTHOU Macchl Tpanchopmaropa +10 %. 3naueHus
3TOM XapaKTEepPUCTUKU CHU3Y HE OTPAHUYECHO.
2 Jlns Macchl aKTUBHOM 4aCTH M MacChl Maclia yKa3aHbl OPUEHTHUPOBOYHBIC

3Ha4YCHU.

3 Hnst tpanchopmaropoB TMI21-630/10-Y 1(XJI1,YXJIT),
TMI21-1000/10-Y 1(XJI1,YXJI1) nana Macca akTUBHOW YacCTH C KPBIIIKOM

Tabnuna A.3 — [Ipucoenunurensueie pa3meps BBooB HH

Hanps- | Cxema u rpynna
Tun
KeHHe | coenuHeHus 00- | Pucynok| d
TpaHchopmaropa HH. «B MOTOK
TMI21-630/10—Y 1(XJI1,YXJI1) 0,4 Y/Yu0 A9 M27
’ ’ J/Yu-11 '
V/¥Yu-0
TMI21-1000/10-Y 1(XJI1,Y XJIT) 0,4 UYi-11 A.10 M33
V/¥Yu-0
TMI21-1250/10-Y 1(XJI1,Y XJIT) 0,4 UYi-11 A.lla | M42
V/Yu-0
TMI21-1600/10-Y 1(XJI1,Y XJI1) 0,4 UYa-11 A.ll M48
TMI21-2000/10-Y 1(XJI1,Y XJI1) 0,4 H/Yu-11 A.12 M55
V/¥Yu-0
TMI21-2500/10-Y 1(XJI1,Y XJI1) 0,4 UYa-11 A.12 M55
Ta6numa A.4 — Tun nepexirogarens
MorHoCTh Cxema Hanpsoxenue Tun nepexirroyaress
TpaHchopmaropa, | COeIMHEHHUS BH, kB IIpY IUara3oHe
kB-A obmotok BH perynupoBanus 5 %
630 VI 6; 6,3; 10; 10,5 | IITPJI-10/125-6-96Y 1
1000 ’ 6; 6,3; 10; 10,5 | IITPJI-10/125-6-96Y 1
1250 VI 6; 6,3; 10; 10,5 | [ITPJI-10/125-6-96Y 1
1600 ’ 6; 6,3; 10; 10,5 | [ITPJI-10/125-6-96Y 1
2000 | 6; 10 [1TPJI-10/300-6-09-Y 1
2500 V; I 6; 6,3; 10; 10,5 | ITTPJI-10/300-6-09-VY 1
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Pucynok A.16 — Cxema nojacoeuHeHus: oTBeTBIeHU oOMoTok BH k mepexitoya-
TEJII0 MPU cXeMe coenHeHus: 00MoTOK — «3BE3 1A »

Pucynok A.17 — Cxema nosncoeanHeHus: oTBeTBIEHU 00MoTOK BH K mepekirouare-
mto npu cxeme coenuaerus ooMotok — « TPEYT'OJIBHUK»
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Pucynok A.17.1 — CxeMa noacoeguHeHust OTBeTBIeHU 00MoTOK BH K
MepeKIIoYaTeNIO MPU cxeMe coeuHeHnst oOMOTOK — «3BE3 1A »
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1 - kopoOKa 3aXKUMOB; 2 - yroyiok; 3 - ratika M10; 4 - maii6a 10;
5 - mraitba mpy>kunnas 10; 6 - maitba; 7 - kpblka 6aka

Pucynoxk A.18 — YcTaHoBKa KOPOOKH 32KUMOB
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1 - MaHOBakyyMMeETp; 2 - KpaH apoBoii; 3 - maTpyOoK; 4 - KpbIliKa 0aka;
5 - 6ak; 6 - yronok; 7 - 6ont M6x25; 8 - raitka M6; 9 - raitka M10;
10 - maiiba 6; 11 - maii6a 10; 12 - maiiba 16; 13 - mraitba nmpyxuHHas 6

Pucynok A.19 — YcranoBka MaHOBaKyyMMeETpa
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1 - xppiliKka naTpyOkKa; 2 - KpaH WapoBOi; 3- BUHT; 4 - pydyKa KpaHa;
5 - mpoOka; 6 - pe3nHOBas MPOKIIAKa; 7 - MPOBOJIOKA; 8 - TIIIOMOa

Pucynok A.20 — YcTaHoBKa IapoOBOro KpaHa
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1 - MaHOMETPHUYECKUI TEPMOMETP; 2 - YTOJIOK; 3 - 3aKUMHAasI TaiKa;

4 - kpoImika 6aka; 5 - TepMo0aIoH; 6 - KOpITyC TUIB3bI; 7 - maiba 16;

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

Pucynok A.21 — YcTaHOBKa MAHOMETPUUECKOTO TEPMOMETPA
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Pucynok A.22 — MoHTa)xHasi CXeMa COE€JIMHEHUs] KOPOOKHU 3a:KMMOB
C KOHTPOJbHO-U3MEPUTEITbHBIMU npudopamu
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KoHTaKTBI KIEMMHON KOJIOAKHA

44 414234313224 [21|22]14]11]12
' [ 1T [ 1T | 17T
Temneparypa | CurHamuszatop [aBnenue YpoBeHb
OTKJIFOUYCHUA MEeperpeBa MacJiia/rasa

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

3 - ymioTHUTENBHAS POKIIAaKa; 4 - maiida 8; 5 - raiika MS8;

6 - Mpo3pauHbIil KOPIyC pene; 7 - OONbIION MOIUIaBOK; § - IIKajda TEPMOMETPA;
9 - manblit mornaBok; 10 - kpaH 115 B3ATUS IPOO KUIKOCTH U ras3a; 11 - BUHT;
12 - cpéMHas yacTh NPO3pavHOro Kopiyca; 13 - KkaeMMHas KOJI0/IKa;

14 - canpauk THna PG 21; 15 - Henpo3pauHslii 71aCTMAaCCOBBIN MAaTPYyOOK;

16 - MOHTa)XHBII 3a%uM; 17 - mOrpy’kHas 4acTb TEPMOMETpA

Pucynok A.23 — 3amutHoe pene DMCR 3.0
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Ta6nuua A.5 - HopMmbl MakcuManbHO 40MYyCTUMbIX CUCTEMATUYECKMX Harpy3ok

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

h, u 0,25 04 0,5 0,6 0,7 0,8 0,9 1
Boxn = -20 °C
0,5 + + + + + + + +
1 + + + + + + + +
2 + + 199 | 196 | 193 | 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 | 1,53 | 1,51 1,50 | 1,48
8 1,48 148 | 147 | 147 | 146 | 145 | 145 | 1,43
12 1,41 140 | 140 | 1,40 | 140 | 1,39 | 1,39 | 1,38
24 1,30 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
Boxn=-10°C
0,5 + + + + + + + +
1 + + + + + + + 1,95
2 1,95 192 | 190 | 187 | 183 | 1,79 | 1,75 | 1,69
4 1,62 1,61 160 | 158 | 156 | 154 | 152 | 1,48
6 1,49 148 | 1,47 | 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 | 180 | 1,77 | 1,74 | 169 | 1,64 | 1,56
4 1,54 1,53 | 1,51 150 | 148 | 1,46 | 143 | 1,38
6 1,41 140 | 1,39 | 1,38 | 1,37 | 1,36 | 1,34 | 1,31
8 1,34 1,33 | 1,33 | 1,32 | 1,31 1,30 | 1,29 | 1,27
12 1,27 126 | 1,26 | 1,26 | 1,25 | 1,25 | 1,24 | 1,22
24 1,16 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16
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MpogomkeHune Tabnuubl A.5

K2 npu 3HayeHunsax 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 | 167 | 163 | 1,58 | 1,51 1,40
4 146 | 1,44 | 1,43 | 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 1,26 | 1,26 | 1,25 | 1,24 | 1,23 | 1,22 | 1,20 | 1,17
12 119 | 119 | 118 | 118 | 117 | 1,16 | 1,15 | 1,13
24 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08
Boxn=20°C
0,5 + + + + + 1,98 | 1,81 1,00
1 + 197 | 192 | 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 1,25 | 1,24 | 1,23 | 1,21 1,20 | 1,17 | 1,13 | 1,00
8 118 | 1,17 | 117 | 116 | 1,15 | 1,13 | 1,09 | 1,00
12 1,11 1,10 | 1,10 | 1,09 | 1,09 | 1,08 | 1,06 | 1,00
24 1,00 [ 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
Boxn =30 °C
0,5 + + + + 192 | 1,76 | 1,27 —
1 189 | 1,84 | 1,79 | 1,73 | 1,64 | 1,51 1,12 —
2 155 | 152 | 148 | 144 | 1,38 | 1,29 | 1,02 -
4 1,28 | 1,26 | 1,24 | 1,21 1,18 | 1,21 0,97 -
6 116 | 115 | 113 | 112 | 1,09 | 1,05 | 0,95 -
8 1,09 | 1,08 | 1,08 | 1,06 | 1,05 | 1,02 | 0,94 -
12 1,02 | 1,02 | 1,01 1,00 | 0,99 | 0,97 | 0,92 -
24 0,91 | 0,91 0,91 0,91 0,91 0,91 0,91 -
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MNpogomkeHne Tabnuubl A.5

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

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

0,5 + + 194 | 184 | 169 | 1,26 — —

11 1,75 | 1,70 | 164 | 1,56 | 1,44 | 1,08 — —

2| 143 | 1,39 | 1,35 | 1,30 | 1,21 | 0,96 — —

4/ 117 | 115 | 113 | 1,09 | 1,04 | 0,89 — —

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

8 1,00 | 0,99 | 0,98 | 0,96 | 0,93 | 0,85 — —

12| 0,93 [ 0,92 | 0,91 | 0,90 | 0,88 | 0,84 — —

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

Tabnuua A. 6 - Hopmbl 4ONYCTUMbIX aBapUHbIX Neperpy3ok

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

h, 4 0,25| 04 0,5 0,6 0,7 0,8 0,9 1
Boxn=-20°C
0,5 | 200 | 200 | 2,00 | 200 [ 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 [ 2,00 | 2,00 | 2,00 [ 2,00 | 2,00 | 2,00
4 1,90 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,80
6 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70
8 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70
12 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 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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MNpogomkeHne Tabnuubl A.6

K2 npwu 3HaveHnsix K1 = 0,25 —-1,0

h, 4 0,25| 0,4 0,5 0,6 0,7 0,8 0,9 1
Boxn=-10°C
0,5 | 2,00 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90 | 1,90
4 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70
6 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60
8 160 | 1,60 | 160 | 1,60 | 1,60 [ 1,60 | 1,60 | 1,60
12 160 | 1,60 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
24 1,50 | 1,50 | 1,50 | 1,50 | 1,50 [ 1,50 | 1,50 | 1,50
Boxn =0 °C
0,5 | 200 [ 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 | 2,00 | 1,90 | 1,90 | 1,90 | 1,90 | 1,80
4 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60
6 160 | 1,60 | 160 | 1,60 | 160 [ 1,50 | 1,50 | 1,50
8 1,50 | 1,50 | 1,50 | 1,50 | 1,50 [ 1,50 | 1,50 | 1,50
12 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
24 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
Boxn=10°C

0,5 | 200 [ 200 | 2,00 | 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 | 190 | 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 | 1,40 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
12 140 | 1,40 | 140 | 1,40 | 140 | 1,40 | 1,40 | 1,40
24 140 | 1,40 | 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
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MNpoaomkeHne Tabnuubl A.6

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

h, u4 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1
Boxn=20"°C
0,5 | 200 | 2,00 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 200 | 2,00 | 200 | 2,00 | 1,80 | 1,80
2 180 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70 | 1,60
4 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,40 | 1,40 | 1,40
6 1,40 | 140 | 140 | 140 | 1,40 | 1,40 | 1,40 | 1,30
8 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
12 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
24 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30
Boxn=30°C
0,5 | 200 | 2,00 | 2,00 | 2,00 | 200 | 2,00 | 2,00 | 1,90
1 200 | 2,00 | 200 | 2,00 | 190 | 1,9 | 1,80 | 1,70
2 1,80 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40
4 1,40 | 140 | 140 | 140 | 1,40 | 1,30 | 1,30 | 1,30
6 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,20
8 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
12 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
24 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
Boxn=40"°C
0,5 | 200 | 2,00 | 200 | 2,00 | 2,00 | 2,00 | 1,90 | 1,70
1 200 | 190 | 190 | 190 | 1,80 | 1,70 | 1,60 | 1,40
2 160 | 160 | 160 | 1,50 | 1,50 | 1,40 | 1,30 | 1,30
4 1,30 | 1,30 | 1,30 | 1,30 | 1,20 | 1,20 | 1,20 | 1,20
6 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,10 | 1,10
8 1,20 | 1,10 | 110 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
12 1,170 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
24 1,170 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
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PucyHnok A.24 — Dcku3 norbeMa akTUBHOM YaCTH C KPBIIIKON

Tabnuua A.7 — Pazmepsl 371eMEHTOB MPU NOAbEME aKTUBHOM YaCTH C KPBILLIKON
B Munnmumerpax

Tun

TpancdopmaTopa H Hy H,

TMI21-630/10-Y 1(XJI1,¥YXJI1) 2850 min 1140 max 935 min

TMI21-1000/10-Y 1(XJI1,Y XJIT) 3900 min 1390 max 1085 min
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Pucynok A.25 — Dcku3 nojibeMa aKkTUBHOM YacTH

Tabnuua A.8 — Pazmepsl 371eMEHTOB MpY MOAbEME aKTUBHOM YacTu
B MummeTpax

Twuno

TpancdopmaTopa H H H,

TMI21-1250/10-Y 1(XJI1,Y XJIT) 3950 min 1425 max 1085 min

TMI21-1600/10-Y 1(XJI1,Y XJIT) 3750 min 1470 max 1300 min
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Pucynok A.26 — Ocku3 nogbemMa aKTUBHOM YaCTH

Tabnuua A.9 — Pazmepsl 371eMEHTOB MpY MOAbEME aKTUBHOM YacTu
B MummumeTpax

Tun

TpaHchopmaropa H H H,

TMI21-2000/10-Y 1(XJI1,Y XJIT) 3797 min 1515max 1235 min

TMI21-2500/10-Y 1(XJI1,Y XJIT) 4445 min 1780 max 1390 min
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