Crpykrypusie noapazaenenus AO "Alageum Electric"

010000, r. Acrana, np. b. Momsiiysst, VIP-roponok, mep. Ne37, mom Ne§
tei./dakc: +7 (7172) 27-64-52, Ten. 27-64-54, e-mail: info@alageum.com
TOO YK AO "Alageum Group"

050060, r.Aamarsl, yi1. [arapuna 206 b,
ten./daxc: +7 (727) 246-53-75, 246-53-76, 246-53-77, 246-53-78, e-mail: info.almaty @alageum.com
AOQ "TIpoekTHelii HHCTUTYT Alageum engineering"

010000, r. Acrana, 13-s maructpanp VIP-roponok, mep. Ne37, nom Ne8
ten./akc: +7 (7172) 27-64-52, 27-64-53, e-mail: info@alageum.com
TOO "Kasrpancdopmarop"

050002, r. Aamatsl, yi1. PeickyinoBa, 99,
ten.: +7 (727) 377-91-71, 377-91-72, 377-91-73, 377-91-74 e-mail:ktf@alageum.com
AO "KenTayckuii TpanchopMaTopHslii 3aBoa”

160400, FOKO, r. Kenray, yi. 1. Koxxabaesa 2: [Ipuemnast: +7 (72536) 3-24-39, daxc: 3-59-79,
e-mail: ktz@alageum.com re. c6bit: 3-90-18, 3-90-19 daxc: 3-48-59, e-mail: sales.ktz@rambler.ru
TOO "Vpanbckuii TpaHcHOpMaTOpHBIN 3aBo1"

090007, 3KO, r. Ypaiubck, yi. Ecemxanosa, 42/6, ten: +7 (7112) 24-61-61, e-mail: info@uraltrafo.kz
TOO "AIMaTHHCKUIT DJICKTPOMEXaHUYECKUH 3aBOT"

050028, r. Aamarsl, yi1. 3eMHYX0Ba, 9a, Tei.: +7 (727) 235-73-56, 290-69-33 ¢axc: 296-28-20,

e-mail: aemz@alageum.com rem. c6biT: 296-23-20, 296-27-20, daxc: 296-28-20, e-mail: sales.aemz@alageum.com

Acranunckuii punnan AO "Alageum Electric "
010000, r. Acrana, 13-1 maructpans VIP-roponok, nep. Ne37, mom Ne§
ten./akc: +7 (7172) 27-64-58, daxc 27-64-59, Cobrit: Temn. 27-64-56, 27-64-57 e-mail: info@alageum.com

Anmarumckuii dumman AO "Alageum Electric”

050028, r. Aamarsl, yi. Peickynosa, 99, tein.: +7 (727) 253-82-57, daxc: 253-80-07, e-mail: almaty@alageum.com

Axraycknii pumman AQO "Alageum Electric”
r. AkTay, [Ipom3ona, 6a3a (opuc) ACMY AO "OJIMO" Ten.: +7 (7292) 544-511, 544-546,
e-mail: aktau@alageum.com

Artpipayckuii drman AO "Alageum Electric*
r. ATbIpay, yi. Arambaesa 10, ten: +7 (7122) 45-75-33, 45-75-34 e-mail: atyrau@alageum.com
COsIT: Ten./dakc: 45-75-33; e-mail: sales.atyrau@alageum.com
Axtiobuncknit punnan AO "Alageum Electric”

r. AKTode, rip. 312 CtpenkoBoii muBu3um, 44a, a/s 36 ten: +7 (7132) 93-75-78, 93-74-53,
(axc: 93-75-77, e-mail: aktobe@alageum.com Cowit: Ten./dakc: 93-75-76; e-mail: sales@alageum.com
Vpansckuit pumman AO "Alageum Electric”

090007, 3KO, r. Ypaabck, yi. Ecemxanosa, 42/6, ten: +7 (7112) 53-68-88, 24-08-21 e-mail:
infouralsk@alageum.com
Ycere-Kamenoropeknii pumman AO "Alageum Electric"

r. Yerb-Kamenoropek, yiu. I'opskoro, 50, A, oduc 205-207,
tein./hakc: +7 (7232) 26-19-28, 70-18-22,e-mail: oskemen@alageum.com
IIsivkenTckuit puaran AO "Alageum Electric”

FOKO, Caiipamckuii p, cesio Taccaid, yia. JKudek xoub1 0/1 Ten.: +7 (7252) 27-40-69, pakc 55-57-28
e-mail: info.shymkent@alageum.com C6srt: Ten. 55-44-13, e-mail: sales.shymkent@alageum.com
TOO "IIbIMKEHTCKHIA 3aBOJI METAJUIOKOHCTPYKIIHA"

IOKO, Caiipamckuii p-H, ceqo Taccaii, yJi. ZKubdek :xo.1b1 6/H
ten.: +7 (7252) 27-40-69, dakc 55-57-28 e-mail: info.shzm@alageum.com
CopiT: Ten. 55-57-58, e-mail: sales.shzm@alageum.com
TOO "Hyp - Crpoii JITT"

r. Typkecran, K3putopausckoe mocce 6/H, Ten.+7 (725 33) 4-35-22, pakc 4-35-23 e-mail: yassy@bk.ru
Cowit: Ten. 4-35-22, daxc 4-35-23; e-mail:erlan-1969@mail.ru
CeTb MarasuHoB «DJIEKT) DOTCXHHUKA»

r. Actana, yi. Komkap6aesa 22, ten: +7 (7172) 94-65-16, daxc: 94-65-14,
e-mail: retail.astana@alageum.com, bagmas@mail.ru
r. Aamatsl,_1ip. Tinenauesa 48, ten.: +7 (7272) 40-37-62, 40-75-83,
e-mail: el.shop@ok.kz, alageum@mail.ru
. AKTOGE, 11p. 312 CTpenkoBoii quBm3un 44A, ten.: +7 (7132) 93-74-53, 93-74-52,
e-mail: aktobe.alageum.@mail.ru
r. AThIpay, yi1. Atambaesa 27 B, Tten. +7(7122) 45-75-34, e-mail: retail.atyrau@alageum.com

Pecny6auka Ka3zaxcran
TOO «Ypanbckuii TpaHcGOpPMATOPHBII 3aBO)

@Qlogeum
W alageum com electric

TPAHC®OPMATOPBI TUIIA TMI'-25+630/6-10
KJIACCOB HAIIPAKEHUA 10 10xB

PYKOBOJACTBO I10 OKCIINIYATALIUA

I. YpajibcK
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Hacrosimee pykoBOACTBO IO SKCIUIyaTallMM SIBJISETCS JOKYMEHTOM, COZIEp>KalluM
CBEJICHUS O KOHCTPYKLMH, XapaKTEpPUCTUKaX M yKa3aHUS A MPaBWIBHON M 0e30macHOi
IKCIUTyaTalid, TEXHUYECKOro  OOCIY)XMBaHMS, TPAHCIIOPTHPOBAHMS M  XPaHECHUS
tpancdopmaropa Tuna TMIT

B B3 C TOCTOSHHBIM COBEPIICHCTBOBAHWEM KOHCTPYKIHMH W  TEXHOJOTUH
U3TOTOBJICHUS W3JENUH B HACTOAIIEM PYKOBOJICTBE MOTIYT HMETh MECTO OT[ENbHBIC
pPacXoXXICHUSI MEXIy ONHMCAaHWEM M H3JEIHeM, He BIMAIOMHNE Ha paboTOCIIOCOOHOCTB,
TEXHUUYECKNE XapaKTEPUCTUKU M yCTAHOBOYHBIE Pa3MEPbl H3/EIHS.

COJEP)KAHUE
TexHu4eckoe onucaHue
1 HAEBHAUCHHE.....cceeienieiiiietic ettt e s 1
2 TEeXHUYECKHE JAHHBIC. .....cuereeuremeerirueerenueseenieneeseaeesesiessenaens 1
3 YCTPOHCTBO TPAHCHPOPMATOPA. c...eveuververeneerirneerenienieieneennenee 9
HHcTpyKIHUs 10 IKCILIyaTAIUU
4 VYKa3aHUSA MEP OC30TACHOCTH. ... .ceveureereeeeenraneeaneenaesneeneennens 14
5 Tloxaroroska TpaHcHoOpMAaTOpPa K PAOOTE.......eevveervreeveeneenne 14
6  OmnpeneneHue XapaKTEPUCTUK HUBOIALHIH . .....c..evevenrerueneennes 15
7 DKCIUTyaTamus TPAHCHOPMATOPA - .e.vneeneeeneanennanannnnnns 16
8  Texuuyeckoe 00CITy)KUBaHUE 16
9  TIlpaBuia TpaHCTIOPTUPOBAHHUS U XPAHCHUSI 17



TexHuyeckoe onucaHue
1 Ha3nauenune

1.1 Tpaucdopmaropsr Tura TMI'-25-630 knaccoB HampspkeHus 10 10 KB BKIIOYHTENBHO CHIOBBIC
TpeX(ba3Hl>le IMOHM)KAKIHME C CCTCCTBCHHBIM MACIAHBIM OXJIAXKACHUCM, C NEPCKIIIOYCHUEM
oTBeTBIEHHH 0OMOTOK ©0e3 Bo3Oyxnenus (IIBB), B repmernynoM uncroiHeHWH (mamee —
«TpaHc(hOpPMATOPEI»), BKIIOYaeMble B CETh INEPEeMEHHOro Toka wactoTo 50 I'm, mpeaHa3HaueHBI
JUIsl TIpeoOpa3oBaHUs SIEKTPOIHEPTUH B CETAX SHEPTOCUCTEM U MOTPEOHTENEH 3NEeKTPOIHEPTUHL.

1.2 Tpancdopmartopsl TpeaHa3HAYSHBI ISl SKCILTyaTallly B paiiOHaX ¢ yMEPEHHbBIM KIIIMATOM IIPH:

- HEB3PBIBOOIIACHOH, HE COZlepKalel TOKOIPOBOASAIICH IBUTH OKpY>Karolel cpere;

- BBICOTE YCTAaHOBKM HaJ ypoBHEM Mops He 6oiee 1000M.

Tpanchopmaropsl He mpeaHa3Ha4eHbl Uil pabOThl B YCIOBHSIX TPSICKM, BHOpAIMH, YIapoB,
B3PBIBOOIIACHON M XHMHYECKH aKTUBHOHM cpere.

Pesxxum pabothl - mumTenbHBIA. TemrmepaTypa OKpyXKaromero Bo3ayXa Uid TpaHc(opMmaTopos,
MpeIHa3HAuYeHHBIX AT paboThl B yCIOBHUAX yMEpeHHoro knumata (ucmonmHeHue YXJI) — or muHyc
60°C mo mmoc 40°C.

1.3 PacmmdpoBka ycI0BHOTO 0003HAUSHHUS THIIA TPaHC(HOpMaTopa:

TMTI -X/X XX
l_ KJIMMaTU4ecKoe UCIOoNHeHue 1 kateropust pasmenienus no 'OCT 15150
KJacc HanpspkeHus oomotkn BH, kB
HOMHUHaJIbHAsI MOIIHOCTH TpaHchopmaropa, KBA
TepMEeTHYHBIH, ¢ Toppodakom
€CTeCTBeHHAsS IIUPKYILIIKS BO3LyXa U Macia
TpexdasHblit

2 TexHuuyeckue TaHHbIE

2.1. 3HayeHUs] HOMMHAJIBHON MOIIHOCTH, HOMMHAJIBHBIX HANpPSIKEHUII Ha BCEX OTBETBICHMSX,
HOMMHAJIbHBIX TOKOB, HAIIPSKEHUS KOPOTKOI'O 3aMBIKAHUS, TOKA XOJIOCTOrO X0Ja, MOTEPh XOJIOCTOIO
XO/Ia ¥ KOPOTKOTO 3aMBIKAHMS, a TAKKe CXeMa M TPpyIIa COeANHEHHsI 0OMOTOK, JPyTue TEXHUIECKHe
JaHHBIE YyKa3aHbl B macroprte TpaHchopMaropa. Ilepsblid 3HaK B O0O3HAYEHHH CXEMBI M TPYIIIBI
COeTMHEHHs1 0OMOTOK OTHOCHTCS K 0OMoTKe BH.

2.2. O6mmii Buj, rabapuTHBIC M YCTAHOBOYHBIC pa3Mephl TpaHC(OpMATOpa U €r0 COCTaBHBIX YacTeit
MpHUBEAEHBI Ha pucyHkax 1-13 u Tabn.1,2.

2.3 PerynupoBaHue HanpsHKEHHs OCYIIECTBISIETCs NepekiroueHneM 6e3 Bo30yxaenus (II6B).

JUts  perynmupoBaHMs HampspkeHHS TpaHcdopmaTop CHaOXKeH IepeKIfouaTeNeM OTBETBICHHUH
o6mMoTox BH, 03BOIAIOINM PeTyINpOBaTh HAPSKEHHE B peaenax +5%crynensmu mo £2,5%.
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5- cepbra i mogbema Tpanchopmaropa; 6- TepMOMETp C OMpPaBOiA;
7-0TBepCTHS TSl KPEIUICHHS IPY  TPAHCIIOPTUPOBAHNH; 8-Ta0IHyKa,;
9-6ak; 10-3axum 3a3emieHus; 11-mpoOka s ciuBa Macia;

12- npemoxpanuTens TpoOUBHOM (YCTAHABIMBAETCS MO 3aKa3y MOTPEOUTENS);
13- matpyOoK AJisi TOJMMBKU Macia; 14- mpeoXpaHUTeNIbHbBIA KiianaH;

15 —ponuk TpaHCTIOPTHBIH (YCTaHABIMBACTCS IO 3aKa3y MOTPeOUTENs);

16 - miomba

Pucynoxk 1

9 IlpaBuia TPAHCIIOPTUPOBAHHUS H XPAaHEHUSA

9.1 TpancdopmaTop oOTHpaBIAeTCAd NPEANPUATHEM-U3TOTOBUTENEM MOJIHOCTBIO COOpPaHHBIM H
3aI0JIHEHHBIM TPaHC()OPMATOPHBIM MACIIOM.

9.2 IlepeBO3KH M3AEIUH MOTYT OCYIIECTBIATHCS JKEJIE3HOIOPOKHBIM, BO3/TyITHBIM, aBTOMOOHIBHBIM
TPaHCIOPTOM, BOAHBIM IIyTEM U B COUETAHMH UX MeXmy coboil. IIpuuem mepeBo3ku aBTOMOOMIBHBIM
TPAHCIIOPTOM MOTYT BBINOJHATECSA IO JoporaM C acaJbTOBHIM M OETOHHBIM IOKPHITHEM Ha
paccrostHun 1o 1000kM wim OyJIBDKHBIM M TPYHTOBBIM JIOpOTaM Ha paccTosHuM 110 250kM co
CKOpPOCTHIO 110 40 KM/4.

Yucno neperpy3ok — He 6oiee 4eThIpex.

Kperuienne rpy30B Ha TpaHCIOPTHBIX CPEACTBAX U TPAHCHOPTHPOBAHHE M3JEIHH OCYIIECTBIISIETCS B
COOTBETCTBHH C MIPABHIIAMH, ICHCTBYIOIIIMH Ha TPAHCIIOPTE COOTBETCTBYIOLIECTO BUA.

9.3  Ilorpy3o4yHO-pa3rpy304yHble  ONEpalil  HEOOXOAMMO  BBINOJHATH  COOTBETCTBYIOLINM
o0opy/soBaHHEM C COOJNIOZCHMEM JCHCTBYIOLIIMX MpPaBWI TEXHUKH OE30MacHOCTH U Mep,
o0ecIeunBaloIIX COXPAaHHOCTh TPaHC(HOPMATOpa U €T0 Y3JIOB.

9.4 BHUMAHME! Heo6xoanmo obeperats OT MEXaHHYECKUX BO3eHCTBHI TOhpoCcTeHKy Oaka, Tak
KaK OHa M3rOTOBJICHA U3 TOHKOJIMCTOBOII CTaNu.

9.5 Tlogsem Tpanchopmaropa ciaeayeT HPOU3BOJUTH TOJBKO 3a CEPbrH Ha Kpbike 0aka. CTporbl
TIPH 3TOM JOJDKHBI OBITH TAKOH UTMHBI, 9YTOOBI YTOJI OTKIIOHEHUS CTPOII He TpeBbImai 60°.

9.6 OT60p NPOO U UCTIBITAHUH Macia B poLecce XpaHeHUsI TpaHchopMaTopa He IPOU3BOIUTh.

9.7 Ilpn nnurensHOM (Ooiee ABYX JIeT) XpaHEHMH TpaHcdopmaTopa HEOOXOIMMO MEPHOTHYECCKH
TIPOHU3BOJIUTE €r0 HAPY>KHBIH OCMOTP.

B cnydae mpocaunBaHus Macnia U3-10/] MacIOyINIOTHUTENbHBIX COSINHEHUI MOATSHYTh TAHKH.

9.9 Vcnosus xpanenus tpanchopmaropa — 8 mo 'OCT 15150 Ha cpok COXpaHSIEMOCTH JO OJHOTO
roza; npu ycaosun xpaneHuu 5 no 'OCT 15150 — cpok coxpaHsaeMOCTH A0 ABYX JET IPHU €XKETOJHOM
BHEIITHEM OCMOTpe TpaHcdopmaTopa motTpeduTenem.

BHUMAHMUE! 3AIIPEIITAETCSI:

-  MmoAHMMAThL TpaHcdopMaTop 3a
TPAHCNIOPTHPOBAHMM;

- HApyWIaTh repMeTH3alMI0 TpaHchopMaTopa;

- IPOU3BOJUTH NEPEBO3KY TPaHCHOPMATOPa YCTAHOBJICHHOI0 HA TPAHCHOPTHBIC POJIHKH.

NJIaCTHHBI, cIyxamue  IJs KpenjeHus npu

-23-



4 1,30 | 1,30 | 1,30 | 1,30 | 1,20 | 1,20 | 1,20 | 1,20
6 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,10 | 1,10
8 1,20 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10 | 1,10
12 1,10 | 1,10 | 1,10 | 1,10 | 1,20 | 1,10 | 1,10 | 1,10
24 1,10 | 1,10 | 1,10 | 1,20 | 1,10 | 1,10 | 1,10 | 1,10

8 Texnuyeckoe 00cTy:KUBaHHE

8.1 Ha mpoTspkeHHH BCEro cpoka Ciy:KObl TpaHchopmaropa MpoBeIeHHS NPO(UIaKTHIECKUX
PEMOHTOB, CBSI3aHHBIX C BCKPBITHEM TpaHc(hopMaropa, 3aMeHO| U CyIIKol TpaHc(hOpMaTOpHOTO Macia,
He TpeOyeTcsl.

Ot60p npo06 ¥ HpOoPHUIAKTUUECKHE UCTBITAHUA Macia He MPOM3BOANTH. B ocrambHOM 00BeM, U
NEPUOANYHOCTDH HCIIBITAHUI Tpchd)opmaTopa B OKCILTyaTaluun JOJI2KHBI COOTBETCTBOBATH
TpeboBaHMAM JeHcTByromero aokyMmeHta «lIpaBmia TEeXHHYECKOH OSKCIUTyaTallMy 3JIEKTPHYECKUX
CTAHIIUH U CETEH».

8.2 Jlnst CBOEBpPEMEHHOro OOHApYXEHHUS HEHCIPABHOCTEH TpaHCPOpMATOp IOABEPraeTCs
HEepPHOIMUECKOMY BHEIIHeMY ocMoTpy (0e3 oTkimoueHus: TpaHchopmaropa ot cetd). IIpu ocMoTpax
yOemUTECS B OTCYTCTBHM MEXaHWYECKHX ITOBPEXICHUH 0Oaka, M30IATOPOB, T€UeH Macna, IPOBEpPHUTh
LETOCTHOCTD JIAKOKPACOUHBIX MTOKPBITHI.

8.3 B ciyuae He0OX0AUMOCTH (TIPU CITy4aiiHBIX MEXaHUYECKHX IOBPEXICHUSX, MTOBPEKICHUIX TIPH
HapyIIeHUN IPaBWJI AKCIUTyaTallud M Jp.) BCKPBITH TpaHcdopmarop. TemmepaTypa OKpy)KaroIero
BO3/yXa JI0JDKHA OBITH He HIke +10°C.

8.4 TlomenieHue, rae NPOU3BOIAUTCS BCKPBITHE TpaHC(HOPMATOPA, JODKHO OBITH CYXUM U YHCTHIM,
3aIIMIICHHBIM OT MOTIaJaHUs AaTMOC(EPHBIX OCAIKOB M ITBLIH.

8.5 IocnenoBaTenbHOCTE pa30oopku TpaHchopmaropa.

8.5.1 Cnouth Macio B YHCTHIN pe3epByap. s 4ero OTKPYTHTH 3aIIUTHBINA KOJMAK MPOOKH IS CIUBa
u otbopa Macia, a 3areM HpoOKy. IIpoOKy mis civBa OTKPBIBATh OCTOPOXKHO, MOMHS, YTO MAacilo B
TpaHchopMaTope, Kak IPaBrIIO, HAXOJUTCS IPH HEKOTOPOM JABJICHUH HJIH Pa3pekeHHH.

8.5.2 OTBepHYTH OONTHI, KpEISIIUE KPHIIKY K 0aKy.

8.5.3 IlomHATh AaKTUBHYIO 4YacThb C KpPBILKOM 3a CEpbI'M, PACIONOKEHHbIE Ha KPBILIKE
TpaHchopmaTopa.

8.6 Coopky Tpanchopmaropa MpOU3BECTH B 0OPATHOU ITOCIEIOBATEIIEHOCTH.

8.6.1 3amomHHUTH TpaHCPOPMATOP MAacioM C JIIEKTPUYECKOW NpoyHOCThI0O HEe MeHee 40kB mo
HOSIBJICHUSI Macia B MaTpyOKe KPBIIKH. 3alOJHEHHE MAacliOM BBINOJHUTH IO BO3MOXHOCTH B OJWH
npueM. TeMmeparypa 3aimBaeMOro Macia JoDKHA ObITh He Hipke Iumoc 10°C, a Temmeparypa
aKTHBHOI 9acTu TpaHCc(hOpMaTOpa — BBIIIE TEMIIEPATYPHI Macia.

8.6.2 OcraButh TpanchopMaTop sl BBIXOJA M3 AKTUBHOM YacCTH OCTAaTKOB BO3/IyXa Ha CPOK He
MEHee JByX CYTOK.

8.6.3 Ilocne oTcros TpaHCopMmaTopa JOIUTH Macio A0 TOSBICHHS €ro B MaTpyOKe KpBIIIKH.
3aKphITh NaTPyOOK KPBILIKOH, TPOBEPUB NMPEABAPUTENHHO LEIOCTHOCTh U COCTOSHUE YIIOTHUTEIBHON
HPOKJIAIKH.

8.7 OOBeM WHCHBITAaHWH ¥ HOPMBI KOHTPOJMpPYEMBIX ITapaMeTpoB TpaHCchopmaTopa Iepexn
BKITIOUYEHHEM B PabOTy IOCIE €ro BCKPBITUS JOJDKHBI COOTBETCTBOBAThH TPEOOBAHUSIM JOKYMEHTA
«O06BeM 1 HOPMBI UCTIBITAHUH 2MeKTpoobopynoBanus» PJ] 34.45-51.300-97.
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1-BBon BH; 2- nepexitouarens; 3- BBox HH; 4- Macnoykasarens,

5- cepbra s nogsema Tpanchopmaropa; 6- TepMOMETp ¢ OIPaBONH;
T-oTBepCTUs IS KPEIUICHHS TP TPAHCIIOPTUPOBaHUY; 8-TabinuKa,;

9-6ak; 10-3axum 3a3emienus; 11-npoOka juis civBa Macna;

12- npenoxpaxutens MpoOUBHOI (YCTaHABIMBACTCS 10 3aKa3y MOTPEOHUTEIIsA);
13- marpybok st 10JMMBKU Macia; 14- npeaoxpaHuTeNbHbIN KilaraH;

15 —poJmK TpaHCTIOPTHBIIA (yCTaHABIMBAETCS 110 3aKa3y MOTPeOHTEIIs);

16 - mromba

Pucynoxk 2
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1- mBemnnep; 2- npodKa 11 CIMBa Macia; 3- TaONIUKa; 4- MacIoyKas3aTelb,
5- BBox BH; 6- BBog HH; 7- TepMoMeTp ¢ ompaBoii; 8- akTHBHAsI 4acTh;

9- 6ak; 10- 3axxum 3a3emieHms; 11- mepexmouatens; 12- mpenoXxpaHuTesb
poGMBHOI (yCcTaHaBIMBAETCS MO 3aKa3y rnorpedurerst); 13- cepbra st
nogbemMa Tpancdopuaropa; 14- riacTuHa UIs pacKperieHus Ipy
TPaHCTIOPTHPOBKE; 15- ponuk TpaHcmopTHIi; 16- Maciio TpaHcopMaTopHOE;
17- nnomba; 18-kopoOka st tokymeHTauun; 19- natpyGok [u1s JoiiBa
macna; 20 - mpoOka.

Pucynoxk 3
*Ponuk TpaHCTIOPTHBIH (1103.15 Ha pucyHKe 3) ycTaHaBIMBaeTCA O 3aKa3y MOTpeOuTeNs.
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Ooxin =10 °C
0,5 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90
2 190 | 190 | 1,90 | 1,90 | 1,80 | 1,80 | 1,80 | 1,70
4 160 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 1,50 | 1,50
6 1,50 { 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,40 | 1,40
8 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 140
12 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
24 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40 | 1,40
Ooxi =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
4 150 | 1,50 | 1,50 | 1,50 | 1,50 | 1.40 | 1,40 | 1,40
6 140 | 1,40 | 1,40 | 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
Ooxn =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 | 2,00 | 2,00 | 1,90 | 1,90 | 1,80 | 1,70
2 180 | 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,50 | 1,40
4 140 | 1,40 | 1,40 | 1,40 | 1,40 | 1,30 | 1,30 | 1,30
6 1,30 { 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,20
8 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
12 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
24 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
Ooxa =40 °C
0,5 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90 | 1,70
1 2,00 [ 190 | 190 | 1,90 | 1,80 | 1,70 | 1,60 | 1,40
2 160 | 1,60 | 1,60 | 1,50 | 1,50 | 1,40 | 1,30 | 1,30
-21-




Tabuuma 2

HopMs! 1011yCTUMBIX aBapUHBIX I1EPETPY30K

h, g K2 npu 3Hagenusx K1 =0,25 - 1,0
025 | 04 0,5 0,6 0,7 0,8 0,9 1
Ooxn=-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 | 2,00 | 2,00
2 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
4 1,9 | 180 | 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 | 4,70 | 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
Ooxn=-10°C
0,5 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 1,90 | 1,90
4 1,80 | 1,80 | 1,80 | 1,80 | 1,80 | 1,70 | 1,70 | 1,70
6 1,70 | 1,70 | 1,70 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60
8 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60 | 1,60
12 1,60 | 1,60 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 150
24 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
Ooxn=0°C

0,5 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
1 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00 | 2,00
2 2,00 | 200 [ 200 | 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
a. 1,60 | 160 | 1,60 | 1,60 | 1,60 | 1,50 | 1,50 | 1,50
8 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
12 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
24 150 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50 | 1,50
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1- mBennep; 2- mpoOka s civBa Macia; 3- TabIMuKa;4- MacioyKa3aredb;

5- BBon BH; 6- BBog HH; 7- Tepmometp ¢ ompaBoii;8- akTMBHAs 4acTb,

9- Gak; 10- 3axum 3a3emiieHns; 11- epeximoyaresn;12- mpeaoxpaHnTeb IPOOUBHOM
(ycranaBnmBaeTcs 110 3akasy notpedutens); 13- cepbra s noabema TpaHcdopraTopa;

14- nnacTuHa U1 pacKperuieHus Py TPaHCTIOPTUPOBKE; 15- poNMK TpaHCIIOPTHBI;

16- macro Tparchopmaroproe; 17- momba, 18-kopobka st nokymenTarmn; 19- marpyook
w1 nomiBa Macna, 20 - mpoOKka; 21 - 3aKiM KOHTAKT.

Pucynok 4
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1 - xpbika TpaHchopmaTopa,
2 - KOJIBIIO YIUIOTHUTEIBHOC;
3 - u305sTOP; 4 - KONIAK;

5 - raiika; 6 - nmEITBKA.

1 - kpemiika TpanchopmMaropa;

2 - KOJBIIO YIUIOTHUTEIBHOC;

3 - momsiTop; 4 - Konmak;5 - raiika;
6 - nomIpKa; 7 - IIacTUHA,

Pucynok 5 - Beon BH Pucynoxk 6- Beoxg HH Ha ToK 10 630 A
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1 — kpbIlIKa; 2 — KOJIBIIO YINIOTHUTENBHOE; 3 — U30JIATOP;4 — KOJITAK; 5 — raika;
6 - mmuneka; 7 — 00aT; 8 — 3aKUM KOHTAKT

Pucynok 7- Beog HH na Tok 1o 1250 A

2 1,76 1,73 | 1,70 | 1,67 | 1,63 | 1,58 | 1,51 | 1,40
4 1,46 144 | 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 1,19 1,19 | 1,18 | 1,18 | 1,27 | 1,16 | 1,15 | 1,13
24 1,08 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08 | 1,08
Ooxi =20 °C
0,5 + + + + + 1,98 | 1,81 | 1,00
1 + 197 | 192 | 1,87 | 1,80 | 1,71 | 1,57 | 1,00
2 1,66 163 | 1,60 | 1,56 | 1,51 | 1,45 | 1,35 | 1,00
4 1,37 13 | 1,34 | 132 | 1,29 | 1,25 | 1,19 | 1,00
6 1,25 1,24 | 1,23 | 1,21 | 1,20 | 1,17 | 1,13 | 1,00
8 1,18 1,17 | 1,17 | 1,16 | 1,15 | 1,13 | 1,09 | 1,00
12 1,11 1,10 | 1,10 | 1,09 | 1,09 | 1,08 | 1,06 | 1,00
24 1,00 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
Ooxn =30 °C
0,5 + + + + 192 | 1,76 | 1,27 -
1 1,89 184 | 1,79 | 1,73 | 164 | 151 | 1,12 -
2 1,55 152 | 1,48 | 144 | 1,38 | 1,29 | 1,02 -
4 1,28 126 | 1,24 | 1,21 | 1,18 | 1,21 | 0,97 -
6 1,16 1,15 | 1,13 | 1,22 | 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 -
Ooxi =40 °C
0,5 + + 194 | 1,84 | 1,69 | 1,26 - -
1 1,75 1,70 | 1,64 | 1,56 | 1,44 | 1,08 - -
2 4,43 1,39 | 1,35 | 1,30 | 1,21 | 0,96 - -
4 1,17 1,15 | 1,13 | 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 - -
12 093 (09 | 091 |09 | 088 | 0,84 - -
24 0,82 082 | 082 | 082 | 082 | 0,82 - -
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HopMbl MakcHManbHO AOMYCTHUMBIX CHCTEMAaTHYECKUX HArPYy30K

Tabmuma 1

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

b 025 | 04 | o5 [ 06 [ 07 [ 08 | 09 | 1
Ooxn=-20°C
0,5 + + + + + + + +
1 + + + + + + + +
2 + + 1,99 1,96 1,93 1,89 1,85 1,79
4 1,70 1,69 1,67 1,66 1,64 1,62 1,60 1,57
6 1,56 1,55 1,54 1,54 1,53 151 1,50 1,48
8 1,48 1,48 1,47 1,47 1,46 1,45 1,45 1,43
12 141 1,40 1,40 1,40 1,40 1,39 1,39 1,38
24 1,30 1,30 1,30 1,30 1,30 1,30 1,30 1,30
Ooxn=-10°C
0,5 + + + + + + + +
1 + + + + + + + 1,95
2 1,95 1,92 1,90 1,87 1,83 1,79 1,75 1,69
4 1,62 1,61 1,60 1,58 1,56 1,54 1,52 1,48
6 1,49 1,48 1,47 1,46 1,45 1,44 1,42 1,40
8 1,41 141 1,40 1,40 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 1,23 1,23 1,23 1,23 1,23 1,23 1,23
Ooxn=0°C
0,5 + + + + + + + +
1 + + + + + 1,99 191 1,8
2 1,86 1,83 1,80 1,77 1,74 1,69 1,64 1,56
4 1,54 1,53 151 1,50 1,48 1,46 1,43 1,38
6 141 1,40 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 1,26 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
Ooxn=10°C
0,5 + + + + + + + 1,84
1 + + + 2,00 1,94 1,86 1,76 1,60
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MAX

1 — npo3pauHblii Konmnakx; 2 —MOIUIABOK; 3 — KOpIyc; 4 — IPOKJIaIKa;
5 — BTyJKa Ha KPBINIKE; 6 —CUTHAIBHBIA ITOK

Pucynok 8 - MacioykasaTenb

7

1 — Brynka; 2-npyuHa; 3-KoJblo 4-11aii6a; 5— KphIIika; 6-KoJmaK;
7-mmnuiska; 8-raiika; 9-maiiba

Pucynoxk 9 - Knanan npenoxpaHuTeNbHbBII



I'aGapuTHbIe, yCTAHOBOYHBIE M IIPHCOCIUHUTEIbHbIC Pa3MePbl, MM

Ta6nunal
Tun tpancopmaTopa mI;X mBaX m';X A AL K M N h hy
TMI-25/6-10-YXJT1 844 515 1036 450 400 170 90 90 80 95
TMI-40/6-10-YXJI1 884 522 1036 450 400 180 105 105 75 95
TMI-63/6-10-YXJI1 921 561 1053 500 400 170 90 90 85 110
TMI'-100/6-10-YXJI1 944 670 1110 550 550 190 90 90 95 110
TMI-160/6-10-YXJI1 1060 692 1186 550 550 190 90 90 115 120
TMI-250/6-10-YXJI1 1104 786 1290 550 550 230 110 110 110 115
TMI-400/6-10-YXJI1 1294 762 1390 660 660 230 150 150 130 130
TMI'-630/6-10-YXJI1 1422 868 1557 660 660 230 150 150 150 150
Hpucoenunnrensunie padmepsl Beoaos HH, mm
Ta6umna 2
Tun Hanpsoxen BBogs! HeliTpam
TpaHcopMaTopa ve HH, kB
puc. d puc. d
TMI-25/6-10- 04
YXJI1 0,23
TMI-40/6-10- 04
YXJI1 0,23
TMI-63/6-10- 04 MI12 M12
YXJI1 0,23
TMI-100/6-10- 04
YXJI1 0,23 6 6
04
TMI-160/6-10-
YXJI1 0,23
Ml16 M16
TMI'-250/6-10- 04
YXIJI1 0,23
M20 M20
TMTI-400/6-10- 04
YXJI1 0,23
TMI-630/6-10- 04 7 M27 7 M27
YXJI1

7.2.3 TpanchopmaTop HOIyCKaeT NPOAODKUTENBHYIO HArpy3Ky TOKOM, IpPEBBIIAOMMM Ha 5%
HOMHUHAQIBHBIH TOK OTBETBICHMS, Ha KOTOpOE BKIIOYEHa COOTBETCTBYIOIIAs OOMOTKA, €CIIH
HamnpsHKEHHE HU Ha OJJHOM 13 0OMOTOK HE MPEBBIIIAeT HOMHHAIBHOTO HAMPSXKEHUH COOTBETCTBYIOLIETO
oTBeTBJIEHHs. [Ipu 5TOM TOK Harpy3KH He JOJDKEH IpeBbluaTh 1,05 HOMHHAJIBHOTO TOKa OOMOTKH, a
MOIITHOCTB TpaHC(opMaTOpa He JOJDKHA OBITh OOJIbIIIE HOMHHAIBHOM.

7.2.4 TpancdopmaTop AOMyCcKaeT B 3KCIUTyaTalll yAapHbIe TOTYKU TOKOM. IIpu 3TOM oTHOUIEHHE
JEHCTBYIOIIEro 3HAYeHUsI TOKa K HOMUHAIBHOMY (KPAaTHOCTb) HE JIOJDKHO TPEBBIIIATE!

- 4,0 - npy 4ncIe yJapHbIX TOIYKOB TOKA B CYTKH 0 3 BKIIFOUUTENBHO;

- 2,0 - mpu ymcie yaapHbIX TOTYKOB cBBIIE 3 10 10;

-1,3 - npu uucie ynapHeix TomdkoB cBbimie 10 1o 100. [IpoaomkUTensHOCTh TOMIKOB — 10
15c.

7.3 Tlpm sxcmryatanum TpanchopMaropa HEOOXOANMO YYHTHIBATh TAaKXKE MECTHBIC MHCTPYKIIUH,
YUHUTHIBAIONIHME CENU(PUKY KOHKPETHOTO 00BEKTa, KIMMATHUECKON 30HBI, XapakTep noTpeduteneit n
apyrue GakTopsl.

7.4 Tlopsimok paboTEHI ¢ IepekirodaTeneM cM. puc. 11 m.3.7.

7.4.1 Tlepen mepexmOYeHUEM HANpPsDKEHHUA OTKIIOYUTH TpaHC(HOpMATop OT CETH CO CTOPOHBI Kak
BBICHICTO, TAK U HU3LICTO HAIIPAXKCHUA.

[Mepexirouenne B30y XaEHHOTO TpaHCc(opMaTopa He TOITyCKaeTCs.

742 JIns OYMCTKM KOHTAKTHOM CHCTEMBI IEpEeKIIodaresisi OT OKHCH M HIIaMa IpU KaXIOM
MEPEKIIIOUEHNH MPOU3BOJNTH NMPOKPYUYMBAHUE MEPEKodaTens 10 3-5 ILMKIOB B OJHY U JAPYTYIO
CTOPOHBIL.
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- IPOTPEBOM TOKaMHU KOPOTKOTO 3aMbIKAHHSI.
6.4 Tlpm wHarpeBe TpaHc(hopMaTopa TeMIepaTypa H3OJSIIMH IPHHUMACTCS DPABHOM CpemHeH
temneparype obmorku BH, ompenensemoil mo compoTHBIEHHIO OOMOTKHM ITOCTOSHHOMY TOKY.
V3MepeHne yKa3aHHOTO COIPOTHBIEHMS IPOU3BOAUTH HE paHee, 4eM uepe3 60 MuH. mocie
OTKJIIOYEHHS HarpeBa TOKOM B 00MOTKe miH depe3 30 MHH. TTociie OTKIIIOUSHHS BHEIITHETO Harpesa.

6.5 ConpoTuBIeHHE U30AIHMU U3MePATh MeroMMeTpoM 2500 B ¢ BepxHUM mpenesioM u3MepeHus He
Hiwke 10000 Mowm. Ilepen HavasoM Kakaoro HW3MEpEHMsl HCHbITyeMas OOMOTKa MJOJDKHA ObITh
3a3eMJICHA He MEeHee, YeM Ha 2 MUH.

6.6 CocTosiHAE M30JISIHH, IPA KOTOPOM TPaHCPOPMATOp pasperiacTcs BKIOYATh B AKCILIyaTaLHIo,
JIOJDKHO COOTBETCTBOBATh TOKyMeHTY «O0beM U HOPMBI HCIIBITAHU 3JIEKTPOOOOPYA0BaHHS
PJ1 34.45-51.300-97.

7 Jxkenuyatanusi TpaHcgopmaTopa

7.1 JlommycTuMBIe Harpy3Ku U aBapHHHEIE reperpy3ku Tpancdopmaropa mo F'OCT 14209.
7.2 MakcuManbHO AOIyCTHMBIE CHCTEMAaTHIECKHEe Harpy3KH U JOITyCTUMbIE aBapHUHHBIC IEPETPY3KU
TpaHchopMaTopa T0HKHBI COOTBETCTBOBATH Tabmuiam 1, 2.
B rtabmuuax mnpuBeneHsl 3HaueHuss K2 u h i CyTOYHOro  MpSMOYTOJIBHOTO
JBYXCTyIeHYaToro rpaduka Harpy3ku TpaHchopMaTopa npu pa3nudnsix 3Hadenusx  Ki u Ooxir.
Jns npomexyTtounslx 3HadeHuil K, u ©oxn 3HaueHue Ko cnemyer ompenensaTs JUHEHHON
UHTEPIIOJISIUEH.
Ooxu1 - TeMIepaTypa oOKpyxatouieit cpenst, °C;
K1 - HawanpHas Harpyska, IPeALIECTBYIONIAs HAarpy3ke mim neperpyske Kz, mmm Harpyska
nocne cHuwxkeHus Kz, B 101X HOMUHAJIBHOM MOIIHOCTH WJIM HOMHHAJIBHOTO TOKa, ONpeeseMas Mo

dopmyue (1);

K==t M
HOM HOM
K> - Harpy3ka mim neperpyska, cieayolnias 3a HadajabHOU Harpy3koi Ki, B nomsx

HOMHUHQJILHOM MOIITHOCTH WJIM HOMUHAIBEHOTO TOKa, olpesessieMast o gopmyie (2),

Ky=—%=—2 @
SHO.\/I HOM

rae: |1, S1 - HavanpHBIE TOK M MOIIHOCTH, NPENISCTBYIONINE Harpy3ke Win neperpyske Ko
WM Harpy3Ke mocie cHKeHus Ko;

l1, Sz - TOK ¥ MOITHOCTH, Ha PEXXUME, CIIETYIOMNM 32 HaJaJIbHBIM.

h - mpomomkuTensHOCTS Harpy3ku K2 Ha ABYXCTYIIEHYaTOM CYTOYHOM rpaduKe HarpyskH, 9.

B Tabmume 2 obo3HaueHue (+) ykasblBaeT Ha TO, YTO JUI JAQHHOTO PEXHMAa HArpy3Kd
pacderHoe 3HaueHue K2 > 2.0, HO momyckaercs ero yioboe 3HaueHue B nHTepBane 1,5 <Kz <2.0.

7.2.1 TpancdopmaTop AOIMyCKaeT MPOAOILKUTENBHYIO HArpy3Ky HeiiTpanu oomorok HH He Gonee:

- JUIS CXEMBI COeIMHeHNUs 00MOTOK Y/YH - 25%;
- s CXeMBI coeluHeHus1 00MoToK JI/YH - 75% HOMUHanpHOTO TOKa 00MOTKHM HH.

7.2.2 Tpanchopmarop AOMyCKaeT MPOJOJDKUTENbHYI0 padorTy (ImpH MOIIHOCTH He Ooree
HOMUHAJIbHOM) IIPU NPEBBIILICHUN HANPsDKEHUs Ha JitoboM oTBeTBiIeHnH oOMoTku BH Ha 10 % Gonee
HOMHHAQJILHOTO HAaIPSDKEHMSI JTaHHOTO OTBEeTBiIeHHMs. [Ipn 9TOM, HanpspkeHne Ha JI000M OTBETBIICHHUH
obmotkn BH B Tpancdopmaropax ¢ HOMHUHaJIBHBIMU HampspkeHusMu 6,3 kB u 10,5 kB He momkHO
MIPEBBIIATh COOTBETCTBEHHO 7,2 KB 1 12 xB.
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3 YerpoiicTBo TpancopmaTopa

3.1 TpancdopmaTop wuMeeT TePMETHYHYIO KOHCTPYKIMIO, T.€. BHYTPEHHHUI 00beM
TpaHcdopMaropa HE MMeEeT COOOLIEHHS C OKpYIXKAIOLIeH Cpenoi.

Tpanchopmarop TOMHOCTBIO (ZO KPBIKHM) 3alOJHEH TPAaHCOPMATOPHBEIM  MacioM, a
TeMIlepaTypHble HW3MEHEHHs o0beMa Macna, TPOHCXOMAIINEe B IIPOIECCe OSKCINTyaTaluH,
KOMIICHCHPYIOTCS 33 CUEeT U3MeHEeHUs1 00beMa rohpoCTeHOK Oaka.

3.2 Tpanchopmarop COCTOMT W3 aKTHBHOW dYacTH, Oaka, Kpbimkd ¢ BBogamu BH u HH wu
TIEPEKITIOYATEIs C BHIBEZCHHBIM HA KPBIIIKY TPHBOIOM.

3.3 AKTHBHAs 4acTh JKECTKO COEAMHEHA C KPBIIIKON M COCTOMT M3 MarHUTOIPOBOAA C OOMOTKaMH,
HIDKHUX M BEPXHHX SIPMOBBIX Oasiok, orBogoB BH u HH, nepekitodarens oTBeTBIeHHI 0OMOTOK.

3.4 MarauTonpoBo TpaHchopMaropa CTEPKHEBOTO THIA COOpaH N3  XOJIOJHOKATaHOH
TpaHc(hOpPMaTOPHON CTalIH.

3.5 OOMOTKH - MHOTOCJOMHbBIE LUINHApUYecKue u3rorosiaeHsl: HH n3 amoMuHmueBoro (MemHoit
¢onern); BH u3 amromuHEEBOTO (MEAHOTO) MPOBOAA.

3.6 B Bepxy aKkTHBHOW 4YacTH pa3MEIleH IMepeKiIoyareib OTBETBICHHH oOmorok BH.
INepexrouarens XKECTKO 3aKPEIUICH Ha KPBIIIKE OaKa.

3.7 Tlepeximouatens THpeqHA3Ha4YeH M PEryJupoBaHMs HampshkeHust Oe3 Bo3Oyxnenus (I1BB)
ITyTeM COEJMHEHUs COOTBETCTBYIOIINX OTBETBICHHH 0OMoTOK BH.

KoHCTpyKTHBHO TepekrouaTesb IMpeACTaBIsieT cOO0OH JBe peHKH, Ha ONHOH M3 KOTOPHIX
3aKpeIUIeHbl HEMOABM)KHBIE, @ HAa JPYroil — MOABWXKHBIE KOHTAKTHl. K HEMOABM)XHBIM KOHTAaKTaM
MIPUCOEIMHECHEI PETYINPOBOYHEIE 0TBOIBI 00MoTOK BH B cooTBercTBHH € pHc. 10.

Cxema coeMHEHUs OTBeTBIeHH 00MoToK BH K mepekmodaTemio ¢ Anama3oHOM peryIupOBaHHs OT
MuHyc 2x2,5% mo +2x2,5% «3Be3ma» (puc.10).

(xema  coeduwerus oomomok “3BE3HA"  (xema coedumerus odmomok “TPESO/bIVIK”

A 2l ’

I [
Ly |zzzlzzoz

ana z,z4zzM
(= ‘

XJ(;XF,)(AX:
b

YL

oy

asss
[
[
]
[

Pucynoxk 10 - Cxema coeauneHus oTBeTBiIeHU 00MoToK BH K mepeximouaTento



Ilpy BpalleHUM pPYKOSTKH IIPUBOJA IEPEKIIFoYaTeNsl IEePeBUracTcs pelika ¢ MOABHKHBIMU
KOHTaKTaMH, KOTOPBIE 3aMBIKAIOT COOTBETCTBYIOIIHE HEIOIBHKHbIE KOHTAKTBI C MPUCOSIMHEHHBIMH K
HHM pETyJIMPOBOYHBIMHU OTBOAAMH 0OMOTOK TpaHchopmMaropa.
@DuKcauus MOJOKEHHS IEPEKII0YATEINs OCYIIECTBISICTCS CleHUaIbHBIM (PUKCHPYIONIIMM yCTPOHCTBOM,
(uKCcaTOpPOM, PacHOIOKEHHBIM B PYKOSITKE IIPUBOAA.

INepexiiroueHre U3 OJHOTO MOJIOXKEHHUS B APYTrO€ NPOM3BOAUTCS ClIeAyroUM oOpa3oM (cM.puc.11):

IMonoxxenne | cooTBeTcTBYeT MakcuMansHOMY 3HadeHHI0 (UH+5%), monoxxenne V-MUHIMaIEHOMY
3naueHnio (UH-5%) mepBudHOTO HanpspkeHus Ha ctopoHe BH.

Ha 3aBozie nepexioyarenb yCTaHOBJICH B MOJNOXEHUH (3) — HOMMHAIBHOE HANPsHKEHUE Ha CTOPOHE

BH. I1pu He0O6XOAMMOCTH NEPEKITIOUEHHUS MIEPEKIIIoUaTes s NPOM3BOAUTH MOCIEA0BATEIBHO B CTOPOHY
Bo3pacranus 1V(4), V(5) wmu B cropony cHmwkernus 11(2), I(1).
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1 - pyKosITKa MepeKouateis; 2 - GUKCUPYIONUI TUCK PYKOSTKH; 3 - TUIaCTHHA (PUKCHUPYIOLIA;
4 - kpbiiika Tpanchopmaropa; 5 - peiika ¢ OABMKHBIMA KOHTAKTaMH; 6 - peiika ¢ HelOABIKHBIMU
KOHTaKTaMH

Pucynok 11 — INepexrogaren

Tlopsdok nepexnouenus nepexmowamerns.

1 - TomHsTh PYKOATKY Meperiodarers (1mo3.1) BBepx /10 BbIXo/1a GHKCHPYIOMETro

JMCKa pyKosTKY (1103.2) HaJl PUKCUpYIOLel miacThHo# (1m03.3).

2 - TloBopoToM pykositky (1103.1) ycraHoBUTH HeoOxoauMoe nonokenue 1,2,3,4,5

JI0 COBMEILCHHSI € TIPOPE3bIO MCKA PYKOATKH (1103.2) ¢ IIacTHHOH dukcupyrorei (1o3.3).
3 - OmyctuTh pyKOATKY Iepekiouaress (mo3.1) mo ymopa.

4 - TlonoxxeHue 1 COOTBETCTBYET MAKCHMAITFHOMY 3HaueHuE0 +5%UHoM,

TIOJIO’KEHHE 5 COOTBETCTBYET MIHHAMAJIEHOMY 3HaueHHIO -5%UHOM.

BHUMAHMUE! [lepexsrouats nepekitodarenns u3 noioxkenus (1) cpasy B monoxenue V(5)
W HaoGopot u3 mosoxerus V(5) B monoxerue (1) kareropryecku 3amperaeTes

3.8 bak TpaHChOpMaTOopa CBapHOH, MPSMOYTONEHOU (B IIaHe) GOPMBL, COCTOHUT U3 BEPXHEH pambl,
rodpupOBaHHOM CTEHKHU, 00eyaiiKH, IHA C IPUBAPEHHBIMU K HEMY IIBEIUIEPAMHU.

BepxHsisi pama BBINIOJIHEHA M3 YroJika, ropuUpOBaHHasl CTEHKAa — M3 PYJOHHOH cTanu. B HipkHeit
yacTH Oaka MMEETCsI y3eJl 3a3eMJICHUS U CIIMBHAsi IpoOka. B mpuBapeHHBIX KO qHY 0aka IUTaCTHHAX U
LIBEJUIepaX MMEIOTCS OTBEPCTHS Ul KpeIUIeHWs TpancdopMaropa K (GyHAAMEHTY WM yCTaHOBKU
POJIMKA TPAHCTIOPTHOTO.

Ha Gake 3akperuieHa Tabnmdka ¢ TEXHUIYECKUMH XapaKTepHCTHKaMH TpaHc(opMaTopa.
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BHUMAHUE! Hanuuue wuiay OTCYTCTBME Maciia B MacjoOyKa3aTeJbHON Kamepe SBIseTcs
HOpPMaJlbHBIM TIOKa3aTeneM A paboThl, MPU YCIOBUH, YTO CHUTHANBHBIA INTOK MacioyKa3aTels
HaxoauTcs He Huke monoxkeHus «MINy (Pucyrok 8). OTo siBisercs moaTBep KICHUEM, YTO YPOBEHb
Macna B TpaHchopMaTope HaXOIUTCs B AOIMYCTHUMBIX mpezaenax. [Ipu ypoBae macia Hinke « MIN»-ma
BKITIOUEHHUE TpaHC(HOPMATOpa U €ro SKCIUTyaTalus He HOIMycTUMBL. HeoO6XoanMo BBLICHHTH MPHINHY
CHIDKEHHsI YPOBHSI Macjia M YCTPaHHTh €e, JOJIUB TpaHC(HOPMATOPHOE Macio, MMeloliee MpoOHUBHOE
HanpspbkeHue He MeHee 40 kB.

0) ecim B TpaHc(opMaTOpe MPOU3BOIIIOCE YCTPaHSHHE IPUYHH TeIH Maciia, HEOOXOINMO OTKPHITH
marpyOOK Ha KpBIIKe, YOOWTbCS, YTO YPOBEHb Maclla HAaXOAUTCS HE HIDKE BEpPXHEro spma
MarHUTONPOBOJA, JONUTh MAcllo B COOTBETCTBUH C I1.8.6, ITOCTE 3TOT0 COCTAaBUTH AKT;

B) YCTaHOBHUTH IIpU HEOOXOJUMOCTH TPAHCIOPTHBIC POJMKH (IIPU MX 3aKa3e MOTpeOHTenIeM) u3
TPaHCIOPTHOTO MOJIOXKEHUS B pabouee;

T) 3a3eMJIUTH OaK TpaHcopMaropa;

II) IPOTEPETh U30JIATOPHI BETOLIBIO, CMOUYECHHOM OCH3UHOM, a 3aTEM CyXOW;

€) OIPe/IeNTUTh CONPOTUBIICHUE H30JISIINH:

HH - 6ax, BH;

BH - 6ak, HH;

JK) 3aMEPUTH COTIPOTHBIICHHE 0OMOTOK MOCTOSHHOMY TOKY;

V3mepenus Ipon3BOANTE B COOTBETCTBHY C Pa3eiioM 6 HACTOSIIEH HHCTPYKIHH;

1) yOeanuThCs, 9TO MEePEKIII0YaTeNlb YCTAHOBIICH U 3a()MKCHPOBAH B OJTHOM M3 Pa0OYUX MOJIO0KEHHUM.

5.5 [IlpaBunmbHOCTH pabOTHI IEpeKIIOYaTeNsl OIpenelsieTcs II0  pe3ylbTaTaM H3MEpeHUs
CONPOTHBJIEHHS OOMOTOK IIOCTOSSHHOMY TOKy MW IO pe3yibTaTtaM IpoBepKH Kod(duimenrta
TpaHc(hOpManuH Ha BCEX MOJIOKEHHUAX MEPEKITIOIaTEs.

5.6 JIns MCKIIIOYEHHs] BO3MOXKHOCTH IIPOBOpavnBaHMs Mmiiek BBogoB HH mpu moncoenunenun
kabenst (WMH) HEOOXOIMMO YIEPKMBATh HIDKHIOI TalKy Ha ILIMHIbKE BBOJA TAC€UHBIM KIIFOUOM.
[IpoBopaunBaHue MIMUIEKA MOXKET MPUBECTH K 3aMbIkaHnio BBoga HH Ha Gak.

5.7 3ANPEHIAETCS npoBOAWTh WCIBITAHUS H3OJSIMUA TOBBIIICHHBIM HampsDKeHHEM 0e3
COTJIACOBAHMS C 3aBOIOM-H3TOTOBHUTEIIEM.

5.8 BrurrouaTh TpaHC(HOPMATOP B CETh pa3penraeTcst TOTIKOM Ha IOJHOE HOMHHAIBHOE HalpsDKeHHE.

5.9 Ecmu oTKkmOYeHHE BBEICHHOTO B OKCIUIyaTalnuio TpaHchopmaropa He OBUIO CBSI3aHO C
MPOBEICHHEM Ha HeM palboT WM AEHCTBUEM 3aIUT, TO TPAHCHOPMATOP MOXKET OBITH BBEACH B PabOTy
0e3 IPOBEICHNUSI UCTIBITAHUN M H3MEPEHHUIT apaMeTPOB.

5.10 Bo BceM HEOrOBOPEHHOM IPH MOATOTOBKE TpaHchopmaropa K padOTe W €ro SKCIUTyaTaluu
PYKOBOJICTBOBATHCS CIIETYIOMINMH JISHCTBYIOIIMMH JOKyMEHTaMH:

- IPaBUJIAMH yCTPONCTBA AIIEKTPOYCTAaHOBOK;

- IpaBUJIa TEXHMUECKON SKCIUTyaTalluy IEKTPUIECKUX CTAaHIIUH U CeTeH;

- 00bEMOM M HOpMaMH HCIIBITaHui sekTpoobopynosanus P/l 34.45-51.300-97.

6 OmnpeneneHue XapaKTepPUCTUK U30IALUH

6.1 3a Temmeparypy H30JSIIMM TpaHC(hOpMATOpa, HE IOABEPraBIIETOCS HAarpeBy, HMPHHUMACTCS
TeMIIepaTypa OKPYXKaloIlero Bo3ayxa. IIpuyeM ciefyeT BbLIEpKaTb TpaHC(HOPMATOp NpH Takon
TeMIIepaType He MeHee 6 JacoB.

6.2 Ecnu temmeparypa Bozgyxa Hmwke +10°C, To I HM3MepeHHs XapaKTepUCTUK W3OJLILUU
TpaHc(hopMaTop DOJDKEH OBITh HarpeT.

6.3 HarpeB npou3BOANTH OXHUM H3 CJIETYIOMIX METO/IOB!

- pa3MeEICHHEM B OTAIUIMBAEMOM IIOMELICHUH;

- HATPEBOM JJIEKTPOIIeYaMHt 3aKPBITOTO TUIIA, yCTAHABIMBAEMBIMH 10T THO TpaHchopMaropa;

- HHAYKIMOHHBIM IIPOTPEBOM 3a CUET BUXPEBHIX MOTEPh B CTAIN 0aKa;

-15-



HHcTpyknms mo IKCIIyaTanun
4 Yka3zaHus mMep 6e30acHOCTH

4.1 TpancdopMaTopsl OTHOCATCS K BBICOKOBOJIBTHBIM DJIEKTPUYECKHM yCTaHOBKAM, ITOTOMY HpH
MOHTaX€ M 3KCIUTyaTallui He00X0JUMO COOII0AaTh BCe HOPMBI M PABHIIA TEXHUYECKOH KCILTyaTallin
NEKTPOYCTaHOBOK.

4.2 TpancdopmaTop W €ro akTHUBHYIO 4YacTh HEOOXOIMMO MHOIHUMATh TOJBKO 3a CIICIHAJIBHO
HpeHa3HAUCHHBIE 11 STOH LIeJH IeTalH:

- TpaHChOpMaTOp B cOOpE M AKTUBHYIO YaCTh C KPBIIIKON — 3a CEPbI'H, PACIIOJIOKEHHBIE Ha KPBIIIKE;

- aKTUBHYIO 4aCTb 663 KPBILIKU — 3a OTBEPCTUSA, PACIIOJIOKCHHBIC HA BEPXHUX SIPMOBBIX 6an1<ax.

4.3 Kareropu4ecku 3ampeniaercs:

- TIOJHHUMATh TpaHc(opMaTop 3a ckoOBI, MPUBApEHHEIE K 0aKy, CIysKalie Ul KPEeIUICHUH N3IeNus
TIPU TPAHCIIOPTHPOBAHUM;

- TPOU3BOAWTH PabOThl M MEPEKIIOUEHHs] HA TpaHc(opMarope, BKIIOYCHHOM B CETh XOTS ObI C
OJIHO! CTOPOHBI;

- IIOJIb30BATHCS TIEPEKITIoUaTeneM 0e3 03HAaKOMIICHHS C HACTOSIIeH HHCTPYKIUEH;

- OCTaBJIATH MEPEKITIOUATENb B IPOMEKYTOUHOM MONIOKEHUHU U 63 QUKCAIMU €T0 PYKOSTKH;

- OKCIUIyaTHpOBaTh TPaHC(HOPMATOP C TOBPEKACHHBIMH BBOJAMH (TPELIMHAMH, CKOJAMH)
H30JIITOPOB;

- BKJIIOYATh TpaHchopmarop O0e3 3a3eMiieHus Oaka.

4.4 BHUMAHME! Temnepatypa Macia B TpancopMaTope IpH ero TPaHCIIOPTUPOBAHUH, XPaHSHUN
M OKCIUTyaTallid, KakK IIPaBWJIO, HE COOTBETCTBYET TEMIIEpaType Maciia IpH ero 3ajuBKe B
TpaHc(hopMaTop MpeANpPUITHEM-H3TOTOBHTENEM, M BHYTpPEHHE [aBJICHHE B TpaHCpoOpMarope, Kak
HPaBWIO, OTIHYAeTCs OT arMocdepHoro nasnenus. Ilostomy, U C TOYKU 3PEHHUs] COXPaHEHHs
HaJIKHOCTH U JI0JITOBEYHOCTH TpaHC(OpMATOpa, U C TOUKU 3peHHUst 6E3011aCHOCTH €ro 00CITyKUBAHUSA
KaTeTOPUYECKN 3allpellacTcsl HapylIeHHe TepMETHIHOCTH TpaHchopMmaropa (0TBOpadMBaHKe MPOOOK,
OTKpbIBaHWE MaTpyOKa, CHATHE MaclIoyKa3aTels, IPeJOXPaHUTEIBHOTO KIIalaHa U JIF00bIe HapyIICHUs
€ro YIUIOTHEHHH).

4.5 Tlpu obcmyxuBaHHU TpaHc(hopMaTopa HEOOXOIUMO YUUTHIBATh, YTO TPAHC(HOPMATOPHOE MACIIO
SIBIISIETCS JIETKO BOCIUIAMEHSIOMIEH >KMAKOCTBIO, UMEET BBICOKYIO TEMIIEpaTypy TOpeHHS U TPYIHO
nojuaercs TymeHuto. IloatoMy Bce paboThl, U OCOOCHHO CBSI3aHHBIC CO CBAPKOMH, 3JIEKTpONaiKon
ClielyeT IPON3BOANTH B COOTBETCTBUY C MPEyCMOTPEHHBIMHU MPOTHUBOIIOKAPHBIMH MPaBHIIAMH.

4.6 JIonoNHAUTENBHO NP AKCILTyaTaluy TpaHChopMaTopa HeoOXOAUMO MOIB30BATHCS CISTYIOIIMHI
JEeHCTBYIOIIMMH TOKYMEHTaMH:

- TUIIOBBIMH IIPaBUJIAMH ITO’KapHOH 0€30M1aCHOCTH JUIsl IPOMBIIUICHHBIX PEIIPHATHH;

- IpaBUJIAMH TEXHUKH 0€30MIaCHOCTH IIPH SKCIUIyaTallly 3JIeKTPOYCTaHOBOK.

5 IloaroroBka TpaHcopmaTopa K padore

5.1 TparcgopmaTop BBOAUTCS B IKCILTYaTAIHIO 0€3 PEBU3HH.

5.2 BHUMAHHUE! OtkpsiBath natpyOOK Ha KpbllIKe, MpoOKy Ha 0ake, CHUMArh H30JATOPEI,
MacJoyKa3aTenb, NPEeJOXPAaHUTENbHBI KJIalaH, COBEPIIAaTh JApyrHe HEeHCTBHUS, KOTOPBIE MOTYT
MIPUBECTH K pasrepMeTH3aluu Tpanchopmaropa, 6e3 HamoOHOCTH KaTeropuYeCKH 3aIperacTcs.

Hcnpitanne 6aka ruipaBIndecKUM JaBICHHEM HE IPOU3BOIHUTH.

5.3 OT6op npoOsI U HCIIBITaHKHE TPAHCHOPMATOPHOTO MACIIa HE TIPOU3BOAUTD.

5.4 Tlepex BKIIIOUCHHEM TPaHC(HOPMATOPA CIIEAYET BHIIONHATE CIEAYIOIIIe padoThL:

a) TPOU3BECTH BHEIIHUA OCMOTp TpaHcdopmaropa, yOemAUThCS B LEIOCTHOCTH BCEX Y3JIOB,
OTCYTCTBHE CKOJIOB M TpEIIMH Ha H30JIITOpax, IMPOBEPUTH KpPEIUIEHHS MaciOyIUIOTHUTEIbHBIX
coeauHeHuit. [Ipu oOHapyxeHnu ociabieHust KpeIUIeHUH, TeYn Maciia M3-T10]] IPOKJIaI0K MM PpoOoK
TOATSIHYTh POOKHU U TAHKN COCMHEHU.
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3.9 Ha kpsiike TpancdopmMaTopa CMOHTHPOBAHBI:

- BBoasl BH u HH;

- IPUBOJ IEPEKIIOYaTes;

- KapMaH TEPMOMETPA;

- MacJIoyKa3arelib [I0IUIaBKOBOT'O THIIA;

- maTpyOOK A JOJMBKU TpaHCcHopMaTopa MaciIoM;

- MPOOHMBHOM MPEIOXPaHUTEINb (B Cllyyae 3aKasa IIoTpeOuTeneM);

- CepbrH AJIsI HOABeMa COOPAHHOTO ¥ 3aTI0JIHEHHOTO MaclioM TpaHchopmaropa.

- JIOTIOJTHUTENBHO, B TpaHchopmaTopax TMI'-25, 40, 63, 100, 160 Ha matpyOKe AJsI TOJUBKH Maciia
YCTaHOBJICH MIPEAOXPAHUTEIBHBINA KIIAMaH.

3.10 IIpoOuBHOW mHpenoXpaHUTENb, MOCTABIAEMBIH MO 3aKa3zy MOTpeOWTeNs, MpeAHa3Ha4yeH s
3aIIUTHI CETH BHEIIHETO HAIPSDKEHUS OT MOIaJaHusI OBBIIIEHHOTO NOTEHIIHAA.

3.11 [Jna oOecriedyeHust YIUIOTHEHWS pa3beMHBIX dacTeil TpaHchopMaropa IPUMEHSETCS
MacJO0CTOMKas pe3uHa.

3.12 Tpaucdopmarop 3amojHeH TpaHcHOPMATOPHBIM MACIOM, UMCIONIHM MPOOUBHOE HANPSLKECHHE
He MeHee 40kB.

3.13 JIBa GonTa KpemsmuX KphIIKy ¢ 6akoM U poOKa IS CIIMBa Maciia OTTIOMOUPOBAHEIL.
3.14 Ilpu HapylmIeHMH LEJIOCTHOCTH IUIOMO HpEeANpHUATHE-U3TOTOBUTEIb HUMEET IIPaBO CHATh
yCTaHOBJICHHbIE TAPaHTHH.

3.15 IlpenoxpaHHUTENbHBIN KIIANaH IpeAHa3HAYEH Ul YMEHBIICHNS H30BITOYHOTO JaBICHUS B Oake
TIPU YBETWYEHHUH €T0 CBEPX JOIMYCTUMOTO.

[IpenoxpaHnTeNbHBIA KianmaH B COOTBETCTBHH C PHCYHKOM 9 COCTOMT M3 3aTBOpa M Kopryca, Ha
KOTOPOM HMEETCsl YIUIOTHUTENHHOE KONBI0 CO CTOPOHBI 3aTBopa. Koprmyc 3aBepHyT BO BTYIKY,
BBAPEHHYIO B KPBIIIKY, U YIUIOTHEH C BTYJKOH pe3nHOBON mnpokiankoil. Kimanman nmeer 3amiuTHBINA
KOXYX.

Ilpn yBenuyeHun paBieHust B Oake CBepX JOIMYCTUMOIO 3aTBOpP 3a CYET CXKATHU IPYKHUHBI
TIOJTHUMAETCS U BBIMTyCKaeT M30BITOK Macia, TeM caMbIM YMEHBIIaeTcsl H30BITOYHOE JaBieHHe B Oake.
3areM 3aTBOP 3a CUET MPYKUHBI BO3BPAIIAETCS B HCXOHOE TIOJIOKEHHE.
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(xema cmponobku akmubHoU Yacmy C KpsiwKou
npu COOpKe U paoopKke MmpaHC@opMamopa

(xema cmponobky mpanc@opMamopa
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