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1 OIIMCAHHUE N PABOTA

1.1 Ha3zunaueuue usgenus

1.1.1 Tpancdopmatopsl cepuun TCM wmomHOcThIO 0,16...1,0 KB-A npemgnas-
HaueHbl I TUTAHUS BBIIPAMUTEIBHBIX CXEM, TOIYIPOBOJHUKOBBIX Ipeodpa3o-
BaTeleil CTAaHKOB U JIM(TOB, SIEKTPHUUCCKUX HHCTPYMEHTOB M JIPYTHUX YCTPOMCTB, Tpe-
OyIOIIMX MOHMKEHHOTO Tpex(da3Horo HampspkeHus yactoTsl S0 umu 60 .

1.1.2 YcnoBHoe 0603HaueHre TpaHchopmaropa

CTpyKTypa yCIOBHOTO 0003HAYCHHS THIIA

TCM-X X3TV16-93 BHUEJL671132.001TY
- T T T T

TpexQazHbIi

CyXou
MHOTOIIEJIEBON

HOMHHAJIbHAsi MOIITHOCTh B KMJIOBOJIbT-aMIIepax
BU1 xiuMmaTtndeckoro ucronaenud mo I'OCT 15150-69

1.1.3 Tpanchopmarops! peaHa3HAYCHBI IS SKCIDTyaTalluy PU 3HAYSHUSIX KIIMMaTH-
4yeckuX (hakTOpOB, YKa3aHHBIX B Tabmmiie 1.

Tabmua 1
PaGouue 3HaueHUs TeMIIepaTypbl
o CpennHeroioBoe 3Ha-
Bun ximmaruue- BO3/yXa NpH dKCITyaTtauuu, C
YEHHE OTHOCUTEIb-
CKOT'0O HCIIOJIHEHUS | HUKHEE 3Ha- .
BEPXHEE 3HAYCHHUE HOU BJIQXKHOCTHU
YEHHE
YXJI3 - 60 +40 80 % npu 15°C
T3 —-10 +50 70 % npu 27 °C

3arpsizHenue cpeasl — HopmanbHoe o [OCT 19294-84.

1.1.4 Tpanchopmaropsl pacCUuTaHbl Ha YCTAaHOBKY Ha BhicoTe He Oonee 1000 M Hax
ypoBHeM Mopst. [Ipu mpuMeHeHnu TpaHchOpMaTOpOB HAa BBICOTE HAJl YPOBHEM Mops 00-
aee 1000 m (a0 He BhIme 3000 M) K0DKHA OBITH CHIDKEHA HOMHUHAIBHAS MOIITHOCTD B COOT-
BETCTBHH C TaOJIHUIIEH 2.



Tabauna 2

BricoTa Hax [IponeHT CHUKEHUST HOMU-
YPOBHEM MOpSI, M HaJIbHOW MOIIHOCTH
Ot 1000 no 1500 BKIHOY. 2,5
Cg. 1500 ” 2000 ™ 50
» 2000 ~ 3000 ~ 10,0

1.1.5 TlpenenbHOE BEpXHEE OTKJIOHEHUE HANPsKeHUs nuTanus — 6 %. Jomyckaer-
csl moBbllieHHe HampsikeHust 10 10 %, HO mpu 3TOM cHUMaeMas ¢ TpaHcdopmaropa
MOIIHOCTh HE JOJHKHA MPEBBIIIATh €€ HOMUHAIBLHOTO 3HAUCHUSI.

1.1.6 Ucnionnenue TpancGopMaTOpOB MO YCIOBUSIM YCTAHOBKH Ha MeCTe paboThI —
BCTpauBaeMblIe.

1.1.7 TpanchopmaTopsl peAHa3HAYEHbI ISl PA0OTHI B IMPOJIOIDKUTEITHHOM PEKIME.

1.2 Texanueckue XapaKTepUCTUKA

1.2.1 TpancdopmaTopsl COOTBETCTBYIOT TPEOOBAHUAM
TV 16-93 BUEJL.671132.001TY.

1.2.2 T'abapuTHble pa3Mephl, PACIIONOKEHHE OTBEPCTUM JIs YCTAaHOBKHM M Macca
TpaHCPOPMATOPOB YKA3aHbI B PUIOKEHUH A.

1.2.3 Cxema TpanchopMaTopoB B COOTBETCTBUM C PUCYHKOM |; OCHOBHBIE Tapa-
MeTpbI TpaHC(HOPMATOPOB MPUBEACHBI B TaOIHIIE 3.

Ta6nuna 3
H
MomHocTh ANprBReEe Hanpsoxenue Cxema u rpynma
obMoTOK, B | Tok xomo-
TpaHcdop- kopotkoro K. II. JI.*,| coequnenus o0-
ITep- | Bro- |cToro xoxa, 0
Maropa, ] 9% 1e Gomee 3aMbIKaHMS, % MOTOK IIO
kB-A T R %, He Gonee T'OCT 11677-85
HOUW | HOWM
0,16 31 15,6 84,0
0,25 220 19 12,6 86,0
0,4 380 22 8,4 89,0 H/Vy-11
0,63 36 26 6,6 91,0
1,0 6,0 92,0
*[IpenenbHoe oTKIIOHEHUE — 2 % B CTOPOHY YMEHBIIICHHUS.
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Pucynok 1 — Dnekrpudeckas cxema.

1.2.4 TpancopmaTopsl OJHOTO THIA PA3TUYHBIX KIMMATHYECKHX HCIIOTHEHHN
OJIMHAKOBBI IO BCEM AJIEKTPUYECKUM IapamMeTpaM, rabapuTam U yCTaHOBOUHBIM pa3Mme-
pam.

1.2.5 HsrortoBnenune TpaHcHOpPMATOPOB C HANPSHKCHUSMU W APYTHMH Tapa-
METpaMHU, OTIUYHBIMH OT yKa3aHHBIX B TaOiuie 3, ¢ SKpaHOM MEXIy MEepBUYHOU U
BTOPUYHOM OOMOTKaMHU JOJKHO MPOU3BOJMUTHCS MO COTJIACOBAHHUIO MEXKIY NOTpeOu-
TEJIEM U U3TOTOBUTEIIEM.

1.2.6 TpanchopmMaTopsl YCTOWYMBBI K MEXaHHYECKHUM BO3JCUCTBHAM C MaKCH-
MAaJIbHBIM YCKOPEHHEM:

— 1g B nuanasone yactot 0,5...55 'l — ms momHocter o 0,63 kB-A Bkitoun-
TEJILHO MPHU YCTaHOBKE B JII0OOM paboueM MOJI0KEHUH;

— 0,59 B nnanazone vactot 0,5...35 't — aig momHocTH 1,0 KB-A npu ycraHoBke
Ha TOPU30HTATBHOM MJIOCKOCTH.

1.2.7 Ucnonnenue TpaHcGopMaTOPOB MO CTOMKOCTH K KOPOTKOMY 3aMBIKaHHUIO CO-
riacHo ['OCT 19294-84 — necroiikue.

1.2.8 BennunHa UCTIBITATEILHOTO HANPSDKEHUS Mexay oomoTkamu 4 kB, 50 I'm.

1.2.9 IlpenenbHble OTKJIOHEHUS HAINpPSKEHUH BTOPUYHBIX OOMOTOK OT HOMH-
HAJIBHOTO 3HAYEHHMSI IOJKHBI COOTBETCTBOBaTh Yka3zaHHbIM B 'OCT 19294-84.

1.2.10 Knacc HarpeBOCTOMKOCTH H3OJISIUMUA TpaHC(HOPMATOPOB KIMMATHYECKOTO
ncnonnenus Y XJI — E, ximmmaTtudeckoro ucnoanenus T — B mo 'OCT 8865-93.



1.2.11 Wcnonnenue TtpanchopmaropoB — OTkpbIToe (creneHpb 3amutbl P00 mo
['OCT 14254-96). Ilo 3amuTte OT MOPaKEHUSI PIECKTPUUECKUM TOKOM TpaHC(HOpMaTOpHI
cootBeTcTBYIOT Kiaccy | mo I'OCT 12.2.007.0-75, o moxapo06e30macHOCTH YAOBJIET-
BopsitoT TpeboBanusam ['OCT 27483-87 nnst oOcmykuBaeMoro o00opy0BaHusl.

1.2.12 KoHTakTHBIE 32KUMBbI KOJOJOK BBIBOJIOB PACCUUTAHBI HAa MPHUCOCIUHEHHE
He OoJsiee JBYX BHEUIHUX MPOBOJIOB C MEIHBIMHU UM AJIIOMUHUEBBIMU JKUJIAMU CEYECHU-
€M B 3aBUCHMOCTHU OT pa3Mepa pe3bObl 3aKMMOB COTIaCHO Taduiie 4.

Tabauma 4
MomisocTs Tpanchop- | Pasmep pe3nOsl kKoH- | CeueHre IpoBo/a, MM,
Maropa, kB-A TaKTa, MM He Oonee
0,16 M3 2,5
0,25;0,4 M4 4,0
0,63; 1,0 M35 6,0

1.2.13 B KOMIUIEKT IIOCTAaBKH BXOJAT:

— Tpancopmarop - 1 wrT;

— 3TUKETKA - 1 mT;

— PYKOBOZCTBO IO 3KCILTyaTallly - 10 OJHOMY DK3EMIUIAPY Ha Kaxable 10 mryk

WM MEHEe TpaHC()OpMaTOpOB, TOCTABISIEMBIX B OJIMH aJIpec.
1.3 YcrpoiicTtBo

1.3.1 TpancdopMaTopsl BBIOIHEHBI HA BUTHIX Pa3pe3HbIX CEPAECYHUKAX, MPOMHU-
TaHHBIX B cOOpe C KaTylIKaMH B 3JEKTPOM3OJIALMOHHOM Jake. KaTymku kapkacHO
KOHCTPYKI[MM HAMOTaHbl METHBIM ITPOBOJIOM C TEIUIOCTOMKOW m3oJsanueil. KontakTHbie
3aKMMBI PACIOJIOKEHBI Ha KOJIOIKaX BBIBOJOB.

B cBsI3u C IOCTOSIHHBIM COBEPLICHCTBOBAHMEM KOHCTPYKLMU M TEXHOJIOTUU U3IO-
TOBJICHHS U3JI€JIMH B HACTOSILEM PYKOBOJICTBE MOT'YT UMETh MECTO OTIEIIBHBIE PACXOXK-
JICHUSI MEXKy ONMCAHUEM WM U3JENHEM, HEe BIMSIONME HAa pab0TOCIOCOOHOCTh, TEXHHU-

YCECKHUEC XAPAKTCPHUCTUKHN U YCTAHOBOYHBIC PA3MEPLI U3 CIINA.



1.4 MapkupoBKka

1.4.1 Ha BepxHei MmoBepxHOCTH TpaHChopMaropa ykazaH TOBAapHBIA 3HAK, 000-
3HAUYEHUE THUIIA, HOMUHAJIbHAS MOITHOCTh B KMJIOBOJIbT-aMIIepax, HOMHUHAJIbHASI 4acTOTa
B repliax, CHMBOJ YCJIOBHOTO 0003HAYE€HUS TpaHCPOopMaTOpa, HECTOMKOTO K KOPOTKOMY
3aMBIKaHUIO0, TOJ] BBIITyCKa (IBYMS MOCIEAHUMHU ITUppamMH).

HomuHanbHble HanpspkeHUs OOMOTOK yKa3aHbl Ha KOJIOJKAX BBIBOJIOB HAJ[ KOH-
TaKTHBIMH 3aXKMMaMu. BbBIBOABI NEPBUYHON OOMOTKM MapkupyroT OykBamu A, B, C;

BTOPUYHOM — a, b, C
1.5 YVmakoBka

1.5.1 VYmnakoBka TpaHchopmaTopoB coorBeTcTByer ['OCT 19294-84 wu
I'OCT 23216-78 nnst yclaoBHM XpaHEHMsI, TPAHCTIOPTUPOBAHUS U JTOMYCTUMBIX CPOKOB
COXPaHSIEMOCTH, YKa3aHHBIX B pazzene 4.

1.5.2 Buapl ynnakoBOK:

— I HY>KJT HApOJIHOTO X035MCcTBA (B TOM unciie U B paiionbl Kpaitnero Cesepa u
npupaBHeHHbIE K HUM MecTHOCTH 110 'OCT 15846-2002) TpanchopMaTopsl yImaKoOBbI-
BAIOTCS B KAPTOHHBIC KOPOOKH WIIH JIEPEBSIHHBIC SATIHKH;

— JUI DKCIOpTa B MAaKPOKIMMATUYECKHUE PAaHOHBI C TPOMHUYECKUM KIMMATOM
TpaHchopMaTOphl pa3MENIAlOTCs B JOMIATHIX SIIIMKAX C BHYTPEHHEH yMakOBKOW mapa-

(uHUpOBaHHOW OyMaroi M MOJIMATUIEHOBOU IMJICHKOM.

2 UCIIOJIb3OBAHUE U3JIEJINA
2.1 IToaroroBka u3aeius K UCIIOJIL30BAHUIO

2.1.1 Tlocne AUTENBHOTO XPaHEHUs TPOBEPUTH BEIUYHUHY COMPOTUBIICHUS U30JIs-
uu ooMoTok. [Ipu conporusnenun uzomnsiuu meHee 0,5 MOM npoBecTH CYIIKYy TpaHC-
dbopmartopa r00BIM crIocoO0M (Harpumep, B diekTponedn) nmpu temmeparype 80-90 °C.
Cyniky npou3BOIUTh C KOHTPOJIEM COMPOTHUBIICHUS U3OJISIIIMM KaXKIbIN Yac 10 CTaOUIIn-

3alliy BCIIMYMHBI COIIPOTHUBIICHUA.



2.2 cnonw30oBanue U3CJINA 110 HAa3HAYCHUTIO

2.2.1 Hampspkenue Tpex(da3Hol ceTr JOHKHO COOTBETCTBOBATH HANPSKEHUIO TEp-
BUYHOM 0OMOTKHU TpaHchopmaTopa, a HanpsHKeHWE U MOIIHOCTh HAarpy3KU JTOJHKHBI CO-
OTBETCTBOBAThH HAIPSKEHUIO BTOPHYHONW OOMOTKH.

2.3 TlepeueHb BO3MOKHBIX HEUCITPAaBHOCTEH

2.3.1 OOpbIB 1lenH, BBI3BAHHBIM IUIOXUM KOHTAKTOM MpPU MOAKIIOYCHUU IO -
BOJSIIMX IPOBOJIOB WJIM OOpPHIBOM BBIBOJIOB KAaTYUIKH IPU HENPABWIBHBIX TpPaHC-

IIOPTUPOBAHHH U SKCILIyaTalluH.

2.4 Mepbl 6€30MMacCHOCTH NP UCTIOIH30BAHUH U3/IETHUS

2.4.1 Be3zonacHOCTh 0OCITYKUBAIOIIETO MEPCOHANIA OT CIIyYalHbIX IPUKOCHOBEHUI
K TOKOBEIYIIMM YacTsAM JOJDKHA 00eCreyrMBaTh YCTAHOBKA, B KOTOPOM BCTPOEH TpaHC-
dbopmarop.

2.4.2 OcmoTp 1 oOCiIyXuBaHue TpaHchOpMaTopa MPU MOHTAXKE U IKCILTyaTaIlu
npoBoauTCs ¢ cobmoaenneM Beex aerctByrommx HopM TKIT 181-2009 «lIpaBuna TexHu-
YEeCKOM 3KCIUTyaTallu 3JIEKTPOYCTaHOBOK MOTPEOUTENEi» MepCOHaIoM, JOMYIIEHHBIM K
CaMOCTOSITEIIbHOMY OOCITYKMBAHUIO 3JIEKTpOycTaHOBOK. [Ipu skcrutyaTanuu Tpancdop-
Maropa Heooxoaumo pykoBojacTtBoBaThecsi TKIT 427-2012 «IlpaBuna texnuku Oe3omac-
HOCTH MPU IKCIUTyaTallu 3JIEKTPOYCTAHOBOK.

2.4.3 Tlepen HayamoM 3KCIUTyaTalluy 3a3€MIINTh KOPIYC TpaHchopmMaTopa MeITHBIM
IIPOBOJIOM CEYEHHUEM, BEIOpaHHBIM B COOTBETCTBUU € [IpaBuiiaMu ycTpoicTBa 31€KTpO-
YCTaHOBOK. DJIEMEHT I 3a3€MJICHHUS BBITIOJHEH BUHTOM C pa3MepoM pe3bOsl MS.

2.4.4 TIpoBoauTh Bce paboThl ¢ TpaHCcHOpMATOpPaMHU TOJIBKO MPU CHATOM HaIpsi-
xenun. [Ipu ocMotpe TpaHchopmaropa MpoOBEPUTH MCIIPABHOCTH 3a3emiieHus. OOHa-
PYXEHHYIO HEUCIIPAaBHOCTD 3aIPEIIAETCsl yCTPaHATh 0€3 CHATHUS HalPsHKEHUS.

2.4.5 ConpoTUBIEHUE U3OJISALIUU TpaHCPopMaTopa B YCIOBUAX HKCILTyaTallU

JOJKHO OBITH He MeHee 0,5 MOw.



3 TEXHUYECKOE OBCIIY XNBAHUE

3.1 DkcmryaTarust ¥ 00CITy)KUBaHUE TPAHCPOPMATOPOB JOJIKHBI OCYIIESCTBIIATHCS
B cootrBeTcTBUH ¢ TKII 181-2009 u TKII 427-2012, a Tak:ke B COOTBETCTBHUU C II. 2.4
HACTOSIIETO PYKO-BOJICTRA.

3.2 [Ipu TexHUYECKOM OOCTY>KMBAaHUM MPOBOJIATCS CICAYIOIINE paOOThI:

— OYMCTKA TpaHchopMaTopa OT MBLIH U TPSI3HU;

— BHEIIHUKA OCMOTp TpaHchopmaropa i MPOBEPKUA OTCYTCTBHSI Ha TTIOBEPXHOCTH
W30JISIIIAN TPEIIUH U CKOJIOB,;

— IIpOBEpKa KperuieHus TpanchopmaTopa;

— TIPOBEpKA HAJIKHOCTH KOHTAKTHBIX COCTHHCHHM.

3.3 PaboThI O TEXHUYECKOMY OOCITY>KMBAHHUIO CJIEAYET MPOBOJIUTh B CPOKH, yCTa-
HOBJICHHBIC JIsl YCTPOMCTBA, B KOTOPOM 3KCILUTyaTHpyeTcs TpanchopmaTop.

3.4 OcMoTp TpanchopMaTOPOB JTOJKEH MPOBOJIUTHCS HE PEXE OJTHOTO paza B TO/,
IIPH DTOM CJICTYET MOJATSIHYTh KOHTAKTHBIC 32)KMMBI, a TAK)KE TIPOU3BECTH MTPOBEPKY BE-
JUYUHBI COMPOTUBJICHUS M3OJSIUK 110 1. 2.4.5 (Ipy MEHbIIIEM 3HAYEHUU - MPOBECTU
CYIIKY TpaHC(hHOPMATOPOB).

4 XPAHEHUE N TPAHCIIOPTUPOBAHUE

4.1 Tpancdhopmatopsl cleayeT XPaHUTh B 3aKPBITHIX MOMEIIEHUAX C €CTECTBEHHON
BEHTWISALIUEW MPU OTCYTCTBUU MAPOB U MbUIH, COAEPKAIIUX XUMHUYECKH AKTUBHBIE Be-
LIECTBA.

Pe3kue koneOaHusl TeMIepaTypbl M BIQXHOCTH BO3/lyXa, BbI3BIBAIOIIME OOpa-
30BAHME POCHI HE JOITYCKAKOTCS.

4.2 TpaHCcOPTUPOBATh yMaKOBAaHHbBIE TPaHCPOPMATOPHI MOKHO JIFOOBIM BHUIIOM
TpaHcropTa (KEJIEe3HOJOPOKHBIM, aBTOMOOMIIBHBIM, BO3IYIIHBIM M BOJHBIM) HCKIIIO-
YalolUMM BO3MOXXHOCTh MEXAHMYECKOTO MOBPEXKIEHUS M HEMOCPEICTBEHHOTO BO3-
JeNCTBUS aTMOC(EPHBIX OCAIKOB.

4.3 JIonyCTUMBIN CPOK COXPaHSAEMOCTH B yIIaKOBKE U3rOTOBUTENS — 2 TOAA.



S YTUIIM3ALIA

5.1 Ilpu npUHATUYN PEIICHUS O HEMPUTOJHOCTU TPaHCPOPMATOPOB K JaidbHEHIIEH
AKCIUTyaTaluH, TpaHCHOPMATOP MOABEPTHYTH YTUIU3AIIUH.

5.2 TpancdhopmaTtop HE COAEPKUT BPEAHBIX U TOKCUYHBIX BEIECTB, IPAroll€HHbBIX
MeTalIoB. MeTalIn4eckiue COCTaBHbIE dYacTH TpaHcopmaropa (CTanb 3JIEKTPO-
TEXHUYECKass U KOHCTPYKI[MOHHAs), IBETHbIE METAJUIbl COTJacHO Tabnuie S5, caaTh B
BHJIE JIOMA Ha MPEANPUATHE 110 IEPEPaOOTKE METAIIIOB.

5.3 I'eTuHakc, 3ME€KTPOKAPTOH U JPYTUe U30JALMOHHBIE MaTepUaibl OTIIPABUTH HA
TTOJIUTOH TBEPJIIX OBITOBBIX OTXO/IOB.

6 CBEJEHUA O COLAEPXAHMU JAPATI'OLIEHHBIX MATEPUAJIOB U
OBETHBIX METAJIJIOB

6.1 /Iparomnennsie MaTepuanbl B TpaHChOpMaTOpax HE TPUMEHSIOTCS.
6.2 ConeprkaHue IIBETHBIX METAJUIOB YKa3aHO B TaOnuLe S.

Tabmuma 5
KonnuecTBO LIBETHBIX METAJIOB, CO-
AeprKaIIuXCcs B U3/IEJIUU U TOANISKAIUX | Bo3MOKHOCTE
MOIIHOCTS TpaHC- clade B BHJIC JIOMa MPH TTOJIHOM U3HOCE AeMOHTa«a
g T
’ PH CIIHCAHUHN
rpyrma o I'OCT 1639-78 W3 e
Menp, 11 Jlatyns, [V
0,16 0,3 0,027
0,25 0,45
0.4 0,77 0.04 UMeeTCs
0,63 1,26
1,0 23 0,04




[TPMJIOKEHHME A

(obs13aTenbHOR)

I'ABAPUTHBIE PASMEPBI, PACIIOJIOXKEHUE
OTBEPCTUU U1 YCTAHOBKU 1 MACCA
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Pucynok A.1
Tabmuma A. 1
Pa3zmepsl B Mruiummmerpax
T - d; M ’ ’
VI TPAHe B max | L max| H max A A acea, 1t
dbopmaropa HE MeHee | He Ooiiee
TCM-0,16 195 100 110 | 160+1 041 3,5
TCM-0,25 235 115 132 | 200+1 54
TCM-0,4 245 | g | 150 | 21041 7 7,5
TCM-0,63 300 160 | 260+1 | 90+1 11,0
TCM-1,0 365 125 190 | 325+1 13,7
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