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Hacrosmmii cranmapT pacrnpocTpaHsieTcsi Ha CHIIOBBIE TpaHc(opMaTopbl 00Liero
HA3HAYCHUS, B TOM YHCJIC Ha aBTOTPaHC(HOPMATOPEI, TPAaHC(HOPMATOPHI COOCTBEHHBIX HYXKJI
ANEKTPOCTAHIUN U TPAaHCPOPMATOPHI ISl KOMIUICKTHBIX TPaHC(HOPMATOPHBIX IOJCTAHIIUI
(KTII), rpexdasnbie MomHoCcTEIO Ooiee 5 KB-A u onHOoa3Hble MomHOCTHIO Oonee 4 kB A
KJ1accoB HamnpspkeHus 10 1150 kB BxirounTenbHO, npeaHasHau€HHbIE Ui HYKI HApOJIHOTO
XO3sICTBA.

Cragmapr HE  pacmpoCcTpaHseTcs Ha  CICHUANbHBIE,  PETyJUPOBOYHBIE U
MHOTOOOMOTOYHBIE TPaHC(HOPMATOPHI.

Tepmunbl, npuMeHsieMbie B cTanaapte, - o [OCT 16110.

TpebGoBaHMs HACTOAIIETO CTaHAAPTA ABISIOTCS 00A3aTEIBHBIMU.

(U3meHennas pegaxkuus, U3m. Ne 2, 4).
1. KTIACCUO®UKALIUA

1.1. CuioBbie TpaHchOpMaTOPHI KIaCCH(PUIMPYIOT:

M0 YCIOBUSAM paboThl - Ha TpaHC(hOpPMATOpHI, TpenHa3HauYeHHBIE I paboOTH B
HOPMAJIBHBIX ¥ CHEIHAIIBbHBIX YCIOBHUSIX;

10 BHAY WU30JHMPYIOIEH M OXJKIAOMEH Cpexpl - Ha MAacisHble M CyXHe
TpaHchOpMaTophl, TpaHCHOPMATOPBI, 3alONHEHHBIE HETOPIOYMM KHUAKAM AHUDIEKTPHUKOM,
TpaHcHOPMATOPBI C JIUTON U3OJISAIHEH;

N0 THIIAM, XapaKTepU3YIOIIMM Ha3HAau€HHWE M OCHOBHOE KOHCTPYKTHBHOE HCIOJIHEHHE
(oaroda3zubie wiu Tpexdasubie, u PITH, I1bB u T.1.), - B COOTBETCTBUH C MPHIIOKCHUEM 1.

1.2. HopMaiibHbIe yCIIOBHS pabOThl XapaKTEepU3YIOT CICIYIOMINMH JaHHBIMU:

BBICOTa YCTaHOBKH HaJ[ YPOBHeM Mops - He Ooinee 1000 M, kpome TpaHCHOPMATOPOB
knacca HanpspkeHus 750-1150 kB, nist KOTOpBIX BBICOTAa YCTAaHOBKHU HaJl yPOBHEM MOpS - HE
6oiee 500 M;

knuMaTrdeckoe ucronreHue - Y mo F'OCT 15150 u TOCT 15543.1.

IIpu sToM cpemHecyTouHast Temiieparypa Bo3ayxa He Oonee 30 °C m cpemHeromoBas
TemmepaTypa Bo3ayxa He 6oxnee 20 °C;

TeMIIepaTypa OXJIaKJarommei Boasl - He 6ojee 25 °C y BXOJa B OXJIaUTENb.

1.3. Tlo 3aka3y moTpebuTens MODKHBI HW3TOTABIMBATBCA TPaHC(HOPMATOPHI IS
CIENYIOLIUX yCIOBUI:

BBICOTA YCTAHOBKHM HaJl YPOBHEM MODS AJIsl TpaHC(HOpMAaTOPOB KIIACCOB HAIPSOKEHHS 10
500 kB Bxkimtou. - ot 1000, HO He 60s1ee 3500 Mm;

kimMmatrdeckoe ucnonHenue - XJI mmu YXJI mo I'OCT 15150, 'OCT 15543.1 u I'OCT
17412;

TeMIlepaTypa oxJaxjaromnei Bopl - 6oiee 25 °C, Ho He Oonee 33 °C.

Buemnne wmexanmdeckme Bo3umerictBusa mno ['OCT 17516.1, B ToM uyucie u I
CelCMOOIIACHBIX PaliOHOB.

(MU3menennas penakuusi, Asm. Ne 1, 4).

1.3.1. [Ipu Temmeparype oXia)kaaromiei cpeanl (Bo3ayXa Wi BOJBI), OTIMYAIOMIEHCS OT

YCTaHOBJIEHHOH B 11.1.2, mpu BbIOOpE HOMHHAJIBHOW MOIIHOCTH TpaHc(hOpMaTopa JOJDKHA
ObITh y4YTeHa TeMIIepaTypa OXJaXIAmoLel cpeasl B COOTBETCTBHUM C HHCTPYKLHUEW I10
IKCILTyaTalHH.

1.4. Bunmel cucrem oOXJaxIeHUs TpaHC(OpMAaTOpOB M MX YCIOBHBIE O0OO3HAUCHHMS
JIOJDKHBI COOTBETCTBOBATH ITPHUBEICHHBIM B Ta0I. 1.

1.5. Knace Hanpspkenust TpaHcdopMmaropa yCTaHaBIMBAIOT IO KJIACCy HAIPSDKEHHS €ro
obmoTku BH.

1.6. OcHOBHBIMH TapaMH OOMOTOK TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB CIEIYET
npuanMathk oMotk BH u CH. Jlomyckaercst B cTaHOapTax WM TEXHAYECKUX YCIOBHAX Ha
KOHKPETHBIC TPYNIBI M THIIBI TPaHC(HOPMATOPOB NPUHHMMATH IPYIyI0 Iapy OOMOTOK 3a
OCHOBHYIO.

Tabmuna 1
YcnosHoe
Bun cucremsl oxuaxxaeHus tTpancdopmaropa obosnaucHe
BUJA CUCTEMBI
OXJIAXKACHUS
Cyxmue TpancopmaTopsl
EcTecTBeHHOE BO3YNIHOE PH OTKPHITOM HCIOTHEHUHN C
EcTecTBeHHOE BO3AYNIHOE MIPH 3aIUIEHHOM HCIOIHEHUT C3
EcTecTBeHHOE BO3YNIHOE NTPH FEPMETHYHOM HCIOJIHEHUN cr
Bo3nymHoe ¢ npuHyIMTENbHON IUPKYJISILMEH BO3TyXa C
Macasiabeie TpaHchopMaTOpbI
EcrecTBeHHast LUpKyIIALMS BO31yXa U Macia M
IIpunyauTenbHas LUPKYJIALUA BO3yXa U €CTECTBEHHAs LIMPKYJISILMS Macia A
EcrecTBeHHast LUpKyIISLMS BO31yXa U NPUHYAUTEIbHAS LUPKYJIALUS Macia MIJ
C HEHAIpPaBJIEHHBIM IOTOKOM Macia
EctecTBeHHas mupKynanus Bo3AyXa M NPUHYAUTENbHAs LUPKYISLUS Macia HMIT
C HalnpaBJIEHHBIM ITIOTOKOM Maciia
[IpuHyauTenbHas UHMPKYJIALMS BO3AyXa M Macila C HEHAlpaBICHHBIM pilal
ITOTOKOM Maciia
[IpunyauTenbHas QUPKYJISLIUS BO3AyXa U Macia ¢ HalpaBJEHHbIM TOTOKOM HALT
Macia
IIpuHynuTenpHass UUPKYJIALMA BOABI M Macla ¢ HEHAIIPABIEHHBIM ITOTOKOM 0
Macia
IIpunynuTenbHas UUPKYIALUSA BOJblI M Macjla C HAIPABJICHHBIM IIOTOKOM HIT
Mmacia
TpancgopMaTopbl ¢ HETOPIOYMM KUAKUM AUIIEKTPUKOM

EcTecTBeHHOE OXTaKAEHNUE HETOPIOUUM JKUAKUM JUIIEKTPUKOM H
OxJaXJeHHe HEropIoYMM KHUIKAM OUANEKTPUKOM C IPUHYJUTEIBHOMN HA
LHUPKYJISILUed Bo3ayxa
OxNaXIeHHe HETOPIOYNM IKUIKAM IHAJIEKTPUKOM C TPUHYIUTEIHHOMN HH/
LHUPKYJISNUEN BO3AyXa U C HAIPABICHHBIM OTOKOM JKHUAKOrO JUIEKTPHKA

IIpumeuanre. COOTBETCTBHE YCIOBHBIX O0O3HAYCHUI BHUIOB CHCTEM OXJIAXKICHUS, HPUHITBHIX
CCCP, COB u M3K, npuBeieHO B IIPUIIOKEHUU 2.




2. OCHOBHBIE ITAPAMETPBI

2.1. B craHmapTax WIM TEXHHYECKHX YCJIOBHSAX HAa KOHKPETHBIC TPYIIBI M THIIBI
TpaHc(OpMaTOPOB JOJKHBI ObITh YKa3aHbI CJIEIYIOLIHE OCHOBHBIC TApaMETPhI:

HOMHUHAJIbHAsI MOIIHOCTh TpaHchopMaTopa (YKa3blBAalOT TAKKE MOIIHOCTH OCHOBHBIX
00MOTOK TPeXOOMOTOYHBIX TPaHC(HOPMATOPOB U MOITHOCTH 00MoTKM HH TpexoOMoTouHbIX
aBTOTpaHC(HOPMATOPOB);

HOMHUHAJIbHBIC HAMPSDKEHHSI OCHOBHBIX OOMOTOK Ha BCEX OTBETBIICHUSX;

YCIIOBHOE 0003HAYCHHE CXEMBI U TPYIIIBI COSAUHCHHI 00MOTOK;

Bua mnepexmoueHus orsersiaenuid (PIIH, IIBB), nmamazoH u d4ncio crymneHen
PETyJINpOBaHUs HANPSKEHHUS;

HauOOJIBIIAN JOIYCTHMEIA TOK B 00IIel 00MOTKE aBTOTpaHCPOpMAaTOpa;

TIOTEPH XOJIOCTOr0 X0Aa U KOPOTKOTO 3aMbIKaHNsI HA OCHOBHOM OTBETBIICHUU;

HaIpsDKCHWE KOPOTKOTO 3aMBIKaHWSA, MPHUBEJCHHOC K HOMHUHAIBHOW MOIIMHOCTH (LIS
tparchopmartopoB PITH yka3pBaroT HOpMHpPOBAHHBIE 3HAYEHHS Ha OCHOBHOM M KpaWHHUX
OTBETBIICHHUSX, IS OCTAJbHBIX TPaHC(HOPMATOPOB - HA OCHOBHOM OTBETBIICHHN);

TOK XOJIOCTOTO X0/J1a Ha OCHOBHOM OTBETBJICHUU;

YCTaHOBJIEHHAsl MOUIHOCTh JIBUTAaTeJIed CUCTEMbI OXJIAXKIEHUS;

II0JIHAsl Macca,

TpPaHCIOPTHAsE Macca (JIOMyCKaeTcs He YKa3blBaTh, €CIM OHA OTJIMYAETCS OT MOJHOU
Macchl He Ooee yeM Ha 10%);

yIenbHas Macca;

Macca mMacia;

rabapuTHBIE pa3MepEI.

IIpumeuanus:

1. Ecam mnoTtpeOuteneM BBIABUraroTCA IONOJHUTEIbHBIE (ClElUaibHbIE) TpeOOBaHUS IO
TMEPErpy3kaM U HUCXOOd U3 HHUX HU3rOTABIUBACTCA TpaHC(bOpMaTOp, TO B IICPEUYCHb OCHOBHBIX
apaMeTPOB BKIIFOYAIOT IIapaMeTpPhl, XapaKTePU3YIOIHEe HArPY30UHYO CIOCOOHOCTS.

2. Meroauka pacyera YyJIeNbHOW MacChl NIpuUBeNeHa B MnpuwiokeHuu 3. B cranpaprax wim
TEXHUYECCKUX YCIOBUAX Ha KOHKPETHBIC I'PYHIIBI U THIIBI TpaHC(i)OpMaTOpOB YKa3bpIBarOT pacYETHYIO
Maccy.

3. Macca macia npuBOJUTCS JUIs CBEJICHUS 3aKa34rKa C TOYHOCThIO 10 +10 %.

(M3menennas pepaxuusi, A3m. Ne 1, 3, 4).

2.2. B crammaprax WIM TEXHHYECKHX YCIOBUSX Ha KOHKPETHBIE TPYMIBI W THIIBI
TpaHcHOpPMATOPOB  JOIYCKAETCSL yCTAHABIMBATH JIONOJIHUTEIBHBIE MapaMeTphl, KpoMme
yKa3zaHHBIX B 1.2.1.

2.3. HomuHaIbHBIE MOIIHOCTH TPaHC(POPMATOPOB MOUKHBI cooTBeTcTBOBaTh ['OCT
9680, HomuHaneHble HanpspkeHus - OCT 721 u I'OCT 21128.

2.4. HomuHanpHas yactota nutarouieid cetu aosnkaa oeith 50 'y mo T'OCT 13109.

2.5. Pacuetnyro TemmepaTypy, K KOTOPOH CieAyeT NPHBOIAUTH MOTEPU U HAMpPsDKEHHE
KOpPOTKOTO 3aMbIKaHUs, IPUHUMAIOT PaBHOM:

115 °C - nns tpancdopmaTopoB ¢ m3ossiuei kiaccoB HarpeBocroiikoctu F, H, C no
I'OCT 8865;

80 °C - ons TparchopmaTopoB ¢ cuctemoit oxnaxkaerus HII, HJLT;

75 °C - s ocTanbHBIX TpaHC(HOPMATOPOB.

2.6. IlpenenbHbIE OTKJIOHEHHS HM3MEpSEMbBIX MApaMETpPoOB TpaHC(HOPMATOPOB OT

HOPMHUPOBAHHBIX HE JOJDKHBI IPEBHIIIATh 3HAUYEHHUH, YKa3aHHBIX B Ta0M. 2.

Tab6muma 2
HaumenoBanue [IpenensHoe [Ipumeuanue
napamerpa OTKJIOHEHHE,
%
1. Koapdpuuuent +1,0 Hdns TtpanchopmaTopoB ¢ KOI(pPHUIHEHTOM
TpaHchopmanuu Tpancopmanuu (azHbIX HaNpsDKEHUH 3 W MeHee,
a TaKke Ha HEOCHOBHOM OTBETBJICHHU
+0,5 Jdns  Bcex ocraibHBIX —TpaHcopmMaTropoB Ha
OCHOBHOM OTBETBJICHHH
2. Hanpsoxenue +10 Jast Bcex TpaHc(hOpMaTOpOB
KOPOTKOTO 3aMbIKaHHsI
3. TloTepm KOPOTKOTO +10 Jiis Bcex NBYXOOMOTOUHBIX M TPEXOOMOTOUHBIX
3aMBIKaHUA Ha TpaHc(opMaToOpOB U 111 OCHOBHOM Iapbl 0OMOTOK

OCHOBHOM OTBETBIICHHH TPeX0OMOTOUHBIX aBTOTpaHCc(hOPMATOPOB

+20 JI1si HEOCHOBHBIX MMap OOMOTOK TPEXOOMOTOYHBIX

aBTOTPaHC(hOPMATOPOB

4. Tlotepm X0JOCTOTO +15 it Bcex TpaHcOopMaTopoB

xo/1a

5. CymMapHsbIe oTepu +10 Juist Bcex TpaHchOpMaTOpoB

6. Tok xosocToro xoaa +30 Just Bcex TpaHc(hOpMaToOpoB

7. llonnas macca +10 s TpanchopMaToOpoB MOIIHOCTBHIO He Ooyee 1,6
MB-A

IIpumeuanus:

1. Ilpu ompeneneHMM CyMMapHBIX IIOTEph TPEXOOMOTOYHOrO aBTOTpaHc(hOpMaTopa IOTEPU
XOJIOCTOr'O X0JIa CKJIaIBIBAIOT C ITOTEPSIMU KOPOTKOTO 3aMBIKaHHUsI OCHOBHOM Iapbl 0OMOTOK.

2. OTCyTCTBHE HMXKHETO MPEJETbHOIO OTKJIOHEHHUS A7l TOKAa XOJIOCTOrO X0Ja U MOTeph 03HAYaeT,
YTO €ro 3Ha4eHHE HE OTPaHUUEHO.

3. Ilo cormacoBaHMIO MEXIy HW3TOTOBHTEIEM U MOTpeOHTENeM IIPefebHOE OTKIOHEHHE
HaNpsHKEHHsST  KOPOTKOTO — 3aMBIKAHMSI I HEOCHOBHBIX IAp OOMOTOK  TPeXOOMOTOYHBIX
TpaHC(HOPMATOPOB, a Tarke M TpaHchopmatopoB PIIH Ha kpaliHHX OTBETBICHUSIX HE IOJDKHO
BBIXOJUTS 3a npegenst £15%.

4. TIlo coriacoBaHUIO MEXAYy H3TOTOBHTEIEM M IOTpEOUTENEM IIPEAeIbHOE OTKIOHEHHE
ko3¢ duirenTa TpancGopMali Ha OCHOBHOM OTBETBJIICHHHM JUIS TpaHC(HOPMATOPOB MOIIHOCTEIO 100
MB-A u 6osee He J0KHO BRIXOJUTSH 3a npeaeisl £10,0%.

5. IlpemenbHble OTKIOHEHUS Kod(duuueHTa TpaHchopMaLuK, HOpuBeAeHHbe B m.1 Tadm. 2,
pacnpocTpaHsIoTCs Ha TpaHcGopMaTophl MOIIHOCTHIO 10 1000 MB-A BKIIOUHTENBHO.

6. IlpenenbHbIC OTKIOHEHHS, IPUBEICHHBIC B .2 Ta0l. 2, HE PACHPOCTPAHSIIOTCS HA HAMPSHKCHUE
KOPOTKOTO 3aMBIKaHUs MEXY YaCTSIMH pacuieruieHHoi oomotku HH.

7. IlpenensHOe OTKIOHEHNE Ha MOTEPH KOPOTKOTO 3aMBIKAHUS VISl TPAHC(HOPMATOPOB MOIITHOCTHIO
MeHee 1 MB-A moxer ObITh yBenmuueHO 10 +15%, 4TO JOMKHO OBITH OrOBOPEHO B CTaHIAPTAX MUTH
TEXHUYECKHX YCIOBHSX Ha TPaHC(HOPMATOPHI KOHKPETHBIX TUIIOB U IPYIIIL.

(M3menennas penaxkuusi, A3m. Ne 3, 4).

2.7. CxeMbl W TpyHIbl COCOUHEHHsS OOMOTOK TpPaHC(OPMATOPOB  JOJDKHBI
COOTBETCTBOBATh MIPUBEICHHBIM B TaomI. 3-10.




Tabauua 3
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Tabmauia 4

CxeMma u rpynmna coeiHeHusi 00MOTOK 0THO(]AZHBIX ABYX00MOTOYHBIX

TpaHcdopMaTopoB
Cxema coeuHeHHs] 0OMOTOK Huarpamma | YcnoBHOe
BEKTOpOB |0003HAaUCHHE
HATIPSDKCHUS
XO0JIOCTOT'O
xozaa
BH HH

XooX ao Apa1/1-0




Tabnuma 5

CxeMbl U TPYNIIBI COETMHEHUSI 00MOTOK Tpex(pa3HBIX TPEX00OMOTOYHBIX TpaHchopMaTopoB

CxeMa coeruHeHns] 0OMOTOK

I[I/Ial"paMMa BCKTOPOB HAIIPSXKCHUSA XOJOCTOT'O X0Ja

BH

HH

VcinoBHoe 0003HaUeHUE

CH
Cm Bm Am Um
O

b

pr
]

CH
Bm

b,

Am Cm

yH /gH /ﬂ*ﬂ-!f

Bm

Yy, /ala-1-11




Tabmuma 6

Cxema u rpynna coenHeHusi 00MOTOK Tpex(da3HbIX TPeX0OMOTOYHBIX ABTOTPAHC(OPMATOPOB

CxeMa coenHeHust 0OMOTOK

JlnarpaMMa BEKTOPOB HaIPSKEHUS
XO0JIOCTOrO X012

VYcnoBHoe 0003HaUEHUE

BH u CH HH BH u CH HH
O0A AnB BnC Cm £ b g B b Y,,abmo fA4-0-11
UL c

Y

X

ALETY)

A
A ta

Tabnuma 7

CxeMa u rpynmna coeiMHeHUusl 00MOTOK 0JHO()A3HBIX TPEX00OMOTOYHBIX ABTOTPaHCHOPMATOPOB

CxeMa coenrHeHUs] 0OMOTOK

HaIPSHKEHUS
X0JIOCTOIO X013

BH u CH

HH

BH u CH HH

Junarpamma BEKTOpOB YciaoBHOE 0003HaUEHHE

A Am X X

Am
x X

a A, 9y 1abmao/1-0-0

Tabinma 8
Cxema U rpynna coeiHHeHHsi 00MOTOK Tpex()a3HbIX JIBYX00MOTOYHBIX ABTOTPaHC(OpPMATOPOB
CxeMa coeuHeHns] 0OMOTOK JlmarpaMma BEKTOPOB HAIIPSHKCHHUS VcinoBHOE
XO0JIOCTOTO X01a 0003HaueHNE
BH u HH BH u HH
U_A a B b cC .cC 8 E;}f {71};711}
b
(8] C

A C

Ta6muma 9

CxeMma u rpynmna coefitHeHusi 00MOTOK 0/IHO(a3HBIX 1BYX00MOTOYHBIX TPaHC(HOPMATOPOB ¢ pacuienieHHoi oomoTkoit HH

Cxema coequHEHNST 0OMOTOK

Jnarpamma BEKTOpOB
HaAIPSHKEHUS X0JIOCTOTO

YcnosHoe 0603HaUEHNE

xo/1a
BH HH BH HH
a
A X 7" 7 A 1T 1-1-0-0
Xy
Az
oX2 a;
X xz




Tabmuma 10

CxeMBbl U ITPYIIIBI COeTHHEHUS 00MOTOK TpeX(a3HBIX ABYX00MOTOUYHBIX TPaHC(HOPMATOPOB ¢ pacuienieHHoii 0omoTkoii HH

CxeMa coeuHeHns] 0OMOTOK

Jnarpamma BEeKTOpPOB Hall

PsAXKCHHUS XO0JIOCTOI'O X0Ja

B

BH

HH

VcinosHoe 0003HaueHHE

0
o

02X

B
o

L

1

EC’
1

2

§

B

by

Y, /0-2-11-11

j:
VA
C

A B

b
by

?
§
€

b
b

2

Y
y
y
|

a,
Xl%

{,
X2

a,
x%

o
xg

A\

A/0-1-0-0

(M3menennas penakuusi, U3m. Ne 1).




2.8. CxeMbl W TPYHIbl COCAMHEHHS OOMOTOK OJHO(A3HBIX TPAHCHOPMATOPOB ISt
paboThI B Tpex(a3zHOoU TPYIIIE CISAyeT YKa3bIBaTh B CTAHIAPTAX MIIM TEXHHUYCCKHUX YCIOBHUSIX
Ha 3TH TpaHcHOpMaTOPEI.

2.9. Vxazanmnele B TaOm. 3-10 cxembl coegwHEHHs OOMOTOK HE OTHOCATCS K
JIEHCTBUTEIILHOMY PACIIOJIOKCHHIO OTBOJIOB AKTHBHOM YacTH M BBOJOB Ha KpBIMIKE Oaka
TpaHcdopmaropa.

Cxemsl coequaeHuss 00MoTOK BH ykazanbl co cTopoHBI 0TBOOB 00MOTKH BH, a cxemsl
coequaenust oomotok CH u HH - co cTtoponst orBomos oomotkn HH.

2.10. TpanchopmaTopsl ¢ cHCTeMOH oOXiaxaeHus Buaa JI TpH  OTKIFOYEHHUH
UIEKTPOJBHUTATENICHl BEHTWIATOPOB [OIYCKalOT Harpy3ky He MeHee 50% HOMUHAIbHOU
MOIIIHOCTH TpaHchopmaropa.

2.9, 2.10. (M3menennas pexaxkuus, A3m. Ne 1).
3. TEXHUYECKUE TPEBOBAHUSI

3.1. Tpancdopmaropsl IODKHBI W3rOTAaBIMBATHCS B COOTBETCTBHM C TpeOOBaHHSIMHU
HaCTOAIIEr0 CTaHJapTa, CTAaHIAPTOB MM TEXHHMYECKHUX YCJIOBHH Ha KOHKPETHBIE TPYHIIBI U
TUMBI  TpaHCHOPMATOPOB MO pabOYMM dYepTEkKaM, YTBEPXKICHHBIM B YCTAHOBJICHHOM
MOPSIIIKE.

3.2. TpeboBaHUS K KOHCTPYKIIUH

3.2.1. TpeboBaHUs 10 HATPEBY U HArpy304YHOI CITIOCOOHOCTH

3.2.1.1. IIpeBbIIeHUs TEMIIEPATyPhI OTACIBHBIX 3JIEMEHTOB MACIITHOTO TpaHchopMaTopa
wim TpaHchopMaTopa ¢ KUIAKUM JHAIEKTPUKOM HaJl TEMIIEpaTypod OXJIaKAAIOIIEH Cpelibl
(Bo3z[yxa NI BO]II)I) IIpy UCTIBITAHUAX HAa HArp€B Ha OCHOBHOM OTBCTBJICHMU HC IOJIKHBI
ObITH OoOJIee 3HaYCHUH, yKa3aHHbBIX B Ta0x. 11.

TEMIIEPaTypPbl OTJCIBHBIX 3JIEMEHTOB HE JJOJDKHBI IPEBBIIIATh 3HAUCHUH, YKa3aHHBIX B TA0.
11, ¢ yuerom npumeuanus k 11.3.9.3.3. B a3ToM ciydae npeBblIeHHE TEMIEPATyphl BEPXHUX
CJIOEB Macja WM JPYroro >KUAKOTO IHMIEKTPUKA TPEeXOOMOTOYHOIrO TpaHC(hopMaTopa
JIOJDKHO OBITh paccYMTaHoO JUIl COYETaHWS HArpy3oK C HauOOJBLIIMMH CyMMapHBIMH
MOTEPSIMH, A TPEBBIICHHUST TEMIIEPAaTypbl OOMOTOK, IMOBEPXHOCTH MAarHUTHOH CHCTEMBI H
9JIEMEHTOB METAITIOKOHCTPYKLUHMH - JUId COYETaHMs Harpys3oK, SBISIONIMXCS Hauboiee
JKECTKUMH TSI pACCMaTPUBAEMOT0 3JIEMEHTa TpaHc(opmaropa.

(U3meHeHHas pepaknus, U3m. Ne 1).

32.1.2. Jlnga wMachsHBIX TpaHC(HOPMATOPOB TIpM HOPMHPOBAHHOW TeMIIeparype
oXJIaXKJamied BoAbl y BXojaa B oxyaautenb Oonee 25 °C (Ho He Gonee 33 °C) cpenHee
NPEBBIIICHHE TeMIepaTypbl 0OOMOTOK, yKa3aHHoe B Ta0m. 11, JOMKHO OBITH YMEHBIIEHO Ha
Pa3HOCTh MEX1y HOPMUPOBaHHOM Temnepartypoii u 25 °C.

3.2.1.3. s tpancopMaTOpOB B OTICIBHBIX TOUYKAX MAarHUTHOM CHCTEMBbI U 3JIEMCHTOB
METAJUIOKOHCTPYKIIMIA  JOMYCKAaeTCsl  MPEBBIIICHHE TEMIIEPaTypbl MOBEPXHOCTH, HE
CONpUKACAIOIIEHCsl ¢ TBEPAOH H30JsLMEH, Hall TEMIIEPATypOll oxJIaxKaarolend cpenbl 10 85
°C, eciH 3TO TPEBBINICHUE HE MPEB30OWICT B JAPYIHX PEXKHMAax pabOTHl, B TOM YHUCIE U Ha
HEOCHOBHBIX OTBETBIICHUSIX.

(M3menennas penakuusi, A3m. Ne 4).

3.2.1.4. na macisHbIX TpaHcHopMaTopoB Tpw OOATOBOM COCAMHEHHMH KOHTAKTOB
CBEMHBIX BBOJIOB IPEBBILICHHE TEMIIEPaTyphl KOHTAKTOB HaJ TEMIepaTypoil OKpyxaroei
CpeJIbl He TOJDKHO MPEBHIIATh:

85 °C - 11 KOHTAKTOB B Maciie;

65 °C - U1 KOHTAaKTOB B BO3/yXe€.

3.2.1.5. ITlpeBblmieHns] TEMIEpaTypbl OTAEIBHBIX 3JIEMEHTOB CYXOro TpaHc(opMaTopa
HaJl TEeMIepaTypod OXJaKAalollell cpelpl NpH HCHBITAaHMAX Ha HarpeB Ha OCHOBHOM
OTBETBJICHUHU HE JOJDKHBI IPEBHIIIATH YKa3aHHBIX B Ta0I. 12.

Tabnwma 11
OnemeHT TpaHchOpMaTOpa [TpeBbIIeHE TEMIIEPATYPHI,
°C
OOMOTKH (K1acc HArpeBOCTOMKOCTH H30JSIIHAN A):
IIpU €CTECTBEHHON WJIM NPUHYIUTEIbHOM LMPKYJISILIUU C 65
HEHAINPaBJICHHBIM TIOTOKOM MacJia 4epe3 0OMOTKY
IpU NPUHYAUTENBHOW IUPKYSILUM C  HAlpaBICHHBIM 70
ITOTOKOM Maciia yepe3 00MOTKy
Macno unu apyroi >KUJIKHNA JU3JIEKTPUK B BEPXHUX CIIOSIX:
HCIIOJTHEHUE TepMETUYHOE WIIH C PACIIMPUTENEM 60
UCIIOJIHEHUE HerepMeTHuHOe 0e3 pacuIupuTess 55
IloBepXHOCTM  MarHUTHOM  CUCTEMBI W DJIEMEHTOB 75
METAITIOKOHCTPYKLIUH
IIpumeuanus:

1. IlpeBblmeHns TeMrepaTypsl 0OMOTOK OIPEACISIOT METOJOM H3MEPEHHS HX COMPOTUBICHUS
IOCTOSIHHOMY TOKY (CpeZ[HI/Ie MIPEBLINICHUS TEMIIEPATYPhI 06MOTOK).
2. (Mckaroueno, U3m. Ne 1).

Jdns  TpexOOMOTOUHBIX  PEKHMOB  TpPaHC(HOPMATOPOB  pacUETHBIC  IPEBBIICHHS

Tabnmma 12
DnemMeHT TpaHcopMmaTopa Kiacc IIpessimenue Temmnepatypsl, °C
HarpeBOCTOMKOCTH 11O
I'OCT 8865
A 60
E 75
OOMOTKH B 80
F 100
H 125
[MoBepxHOCTH MarHUTHOMN - He Oomee wem momycTmMo st
CUCTEMBI u 2JIEMEHTOB COTIPHUKACAIOIIIXCS
METAJUIOKOHCTPYKITHIHA W30JIIIHOHHBIX MaTePHAIIOB
IIpumevanus:




1. TIpeBbiiieHust Temneparypbl 0OMOTOK (CpeHHe MPEBBIICHHS TEMIIEPATYPbl 0OMOTOK)
OIIpPEACIAIOT METOAOM UBMEPCHUA UX COIIPOTUBJICHUA MTOCTOSIHHOMY TOKY.

2. Jlomyckaercst npuMEHEHHE OTACIbHBIX M30JISIIMOHHBIX JAeTaIeH 0oJiee HU3KOro Kiiacca
HATPEBOCTOMKOCTH, YeM KJIACC HArPEBOCTOMKOCTH OOMOTOK B IIEJIOM, €CJIM HCIBITAHUSIMU
JIOKa3aHoO, YTO TeMIlepaTypa HauOoJiee HArpeThIX TOYCK W3OJSAIMOHHBIX —JeTaneid
MTOHMKCHHBIX KJIACCOB HE MPEBBINIACT 3HAYCHUH, JOMYCTHUMBIX IS 3THX KiaccoB o ['OCT
8865.

(U3meHeHHas pepaknus, U3m. Ne 1).

3.2.1.6. IIpu yCTaHOBHBIIMXCS TOKaX KOPOTKOTO 3aMBIKaHUS B COOTBETCTBHH C 1.3.3.1
TeMIepaTypa 0OOMOTOK, pacCUMTaHHAs UCXOMs W3 HayalbHOW TEMIICpaTyphl, PaBHOH CymMMe
MaKCUMaJIbHOM TeMIepaTypbl oxjJaxparomed cpensl mo mnm.l.2, 1.3 u mnpeBblIeHUs
TeMIIepaTypbl 0OMOTKH 1O Tabi. 11, He JOJDKHA MPEBBIIATh 3HAYEHUH, YKa3aHHBIX B Ta0JI.
13.

Tabnumna 13
Bun tpancdopmaTopa Marepuan Knacc MakcumanbHas
00MOTKH HATrpeBOCTOUKOCTH TeMmepaTypa 0OMOTKA
M30JSIIUH OOMOTKH 110 IIPY KOPOTKOM
T'"OCT 8865 3aMbIkannu, °C
Macistablie u c|Menp A 250
HETOPIOYUM KUIKIM
JIU3JIEKTPUKOM
AmoMuHU A 200
A 180
Menn E 250
Cyxwue TpaHchopMaTopsl B,F,H 350
A 180
AnroMuHUMA E,B,F,H 200

3.2.1.7. Ilox Harpy304HOi CHOCOOHOCTBIO ITOHUMAIOT CBOMCTBO TpaHC(OpMaTopa HECTH
Harpy3Ky CBepX HOMHUHAJIBHOW TNPH ONPEACIEHHBIX YCIOBHAX OSKCIUTyaTallMd -
IIPeALIECTBYIOMIEH Harpy3ke TpaHcdopmaropa, TEMIepaType OXJIKIAIOMEN cpepl.

3.2.1.8. JlomycTuMBIe CHUCTEMATHYECKHE W aBapUHHBIE NEpPErpy3KH IOJDKHBI OBITH
YCTaHOBJICHBI:

JUTSI MaCIITHBIX TpaHcopMaTopoB MolHOCThI0 10 100 MB-A BrmouuTensho - o 'OCT
14209, ecnu mHOE HE OTOBOPEHO B CTAaHAAPTaX WM TEXHUYECKHUX YCIOBHSAX Ha KOHKPETHBIE
IPYIIBI WK THIBI TPAHC(HOPMATOPOB;

Uit TpanchopMaTopoB MomHocThio cBbime 100 MB-A - B HMHCTPyKUMHM 1O
IKCILTyaTal1H;

JUIL  CyXHMX TpaHc(opMaropoB U TpaHC(HOPMATOPOB C HETOPIOYMM  IKUIAKHM
JIM3JIEKTPUKOM - B CTaHAApTax WM TEXHUYECKUX YCJIOBHSAX Ha KOHKPETHBIC TPYIIIBI HIIH
THUIIBI TpaHC()OPMATOPOB.

[Ipumeuanue. Bce snemeHTH TpaHchoOpMaTopa, BKIIOYAsS KOMIUIEKTYIOLIME H3IETHS, JODKHBI

obecreynTh yKa3aHHbIE TPEOOBAHMSI.
(M3menennas penaxkuus, U3zm. Ne 4).

3.2.2. TpeboBaHUs K IICKTPHUUCCKON MPOUHOCTH H30JISIIIUN

3.2.2.1. TpeOoBaHHs K BIICKTPUYCCKON MPOUHOCTH HU3OJIAIUHM TPAaHC(HOPMATOPOB KIIACCOB
Hanpspkerus 3-500 kB - mo T'OCT 1516.1; TpanchopmaTopos kinacca HanpspkeHust 750 kB -
o 'OCT 20690. TpeGoBaHust K 3JIEKTPUUECKON MPOYHOCTH H3OJSILMU TpaHC(HopMaTopoB
kiacca HampsokeHus 1150 kB mOmKHBI OBITh YKa3aHBI B TEXHHYECKHUX YCIOBUSX Ha 3TH
TparchopmaTopel. [Ipm 3TOM HWCHBITATEeNBHBIE HANPSHKCHUS HM3O0JSIIAHA  MAaCISTHBIX
TparchopMaTopoB JIOJKHBI COOTBETCTBOBATh HOpMaM, MPUHATHIM JUTSL
ANEeKTPOOOOPYIOBaHUS C HOPMAIBHOW H3OJSIMEN; WCIBITATENbHBIE HANPSIKCHUS CYXHX
TpaHcopMaTopoB U TPaHC(HOPMATOPOB C HETOPIOUUM IKHIKUM JTUIJICKTPUKOM JOJDKHBI
OBITh HE HIDKE HOPM, MPHUHSATHIX VIS 3JIEKTPOOOOPYI0BaHHS C 00JIErYeHHON H30JISHEH.

[Ipumeuanus:

1. Tlo cormacoBaHMIO MEXIy MW3rOTOBHTEIEM U IOTpeOMTENIeM, B Clydae IPHUMEHEHHUS
Ol"paHI/I'-II/ITeJ'Ieﬁ nepeHanmeeHI/Iﬁ, JOITYCKAa€TCsd M3rOTOBJICHUE TpaHC(bOpMaTOpOB Ha CHHXCHHBIC
HCIIBITATCIBHBIC HAIIPSXKEHUS 110 CPABHEHUIO C IPUBEACHHBIMU Tpe6OBaHI/IﬂMI/I.

2. VcnblTaHue M30JSALUH 3JIEMEHTOB Lienell yrnpaBieHus, OJOKUPOBKH M CUTHAIN3AIMHM, a TaKKe
caMHX Lemner A TpaHCPOpMATOpOB, OTHPABIAEMBIX C MPEANPHUATUSI-U3TOTOBUTENS 0€3 MX MOHTaXa,
HC MPOBOJUTH.

3.2.22. Hna TpaHchOpMaToOpoB, IpEeJHA3HAUYEHHBIX JJsi pabOThl Ha  BHICOTE,
npessimatommeii 1000 m (Ho He Gomee 3500 M) Haj ypoBHEM MOpS, BHEUIHSS H3O0JISINS
JoJbkHa OBITh paccuntana mo [OCT 1516.1:

mpu BeicoTe yctaHOBKH OoT 1000 mo 2400 M BKIIFOYHTENIHHO - MO HOPMaM [UIS BBICOTHI
ycranoBku 2400 w;

pu BeicoTe ycTaHOBKH OT 2400 mo 3500 M BKIIFOYHTENHHO - MO HOPMaM [UIS BBICOTHI
yctanoBkH 3500 m.

3.2.2.1,3.2.2.2. (M3meHennas peaaxuus, A3m. Ne 1).

3.3. TpeboBaHus IO YCTOHYUBOCTH K BHEIITHUM BO3ICHCTBHUSIM

3.3.1. TpeboBanus K CTOHKOCTH TpaHC(HOPMATOPOB ITPHU KOPOTKHX 3aMBIKAHHUSAX

3.3.1.1. TpanchopMaTopsl IOKHBI BBICPKUBATH BHEINIHHE KOPOTKHE 3aMBIKAHUS B
skcmyaranun (ucrsitanue o FOCT 20243) Ha m000M OTBETBIEHHMH OOMOTKHM IPH JIIOOBIX
COYETaHMSAX CTOPOH IUTAHHS, COOTBETCTBYIOIIMX pEXHMaM paboThl TpaHchopmaropa,
YKa3aHHBIM B CTaHIApTaX WIM TEXHHYECKHX YCIOBUSX Ha 3TOT TpaHc(hopMmaTop, HpH
YKa3aHHBIX HIDKE 3HAUEHHUAX TOKAa KOPOTKOTO 3aMBIKAHHS U €r0 JUIUTEIbHOCTH.

3.3.1.2. HauGonpmmii yCTaHOBUBIIIMKCS TOK KOPOTKOTO 3aMBIKAHHS B JBYXOOMOTOYHBIX
PEKUMax OIPEAEISIOT CIEYIOIMNUM 00pa3oM:

st ogHOGAa3HBIX TpaHCHOPMATOPOB M aBTOTPAHC(HOPMATOPOB, BKIIOUEHHBIX MEXKIY
(da3oii 1 HeUTpasIbIO 1Mo hopMyie

—_ Uuo,wome , (1)
Z2.0m6 + ZC

rac IK.UWIG - HauOOJIBIINI YCTaHOBHBmHﬁCﬂ TOK KOPOTKOI'O 3aMbIKaHUsI OTBETBJICHU, KA;

K.ome



U..om.0ms - HOMUHAIILHOE HAIPsDKEHUE OTBETBIICHUS ((aszHoe), KB;

Z, 0me - CONPOTHBIICHUE KOPOTKOT'O 3aMBIKAHHsI, OTHECEHHOE K paccMaTpuBaeMoii 00MOTKe
(cropoHe) u OTBETBIICHHUIO, OM;

Z. - COIIPOTHUBIICHNE KOPOTKOT'O 3aMbIKaHus ceTH, OM;

ISt TpexdaszHbIX TpaHcdopmaTopos 1o Gopmye

Uno,w .oms
=== — @

I :
K.ome \/g(zg.ome n Zc)

rne I.oms - HAUOONBIIHH YCTAHOBUBIUMICS JHMHEHHBIH TOK KOPOTKOTO 3aMBIKAHHS
OTBETBJICHHA, KA,

U..om.oms - HOMUHAIIBHOE JIMHENHOE HANpsSyKEHUE OTBETBIIEHMUS, KB.

Haubonpmmii ycTaHOBUBIIIHICS TOK KOPOTKOTO 3aMBIKAHHS B TPEXOOMOTOYHBIX PeKIMaX
ONPEHENAIOT 10 TPEXIYUYEBOM CXEME 3aMELUEHUs, KaKIbld JIyd KOTOPOM COCTOMT H3
COMPOTHUBIICHUSI KOPOTKOTO 3aMBIKAHHUS, BHOCHMOIO TpaHC()OPMATOpPOM, M BKIIFOYCHHOTO
MIOCTIEIOBATEIBHO C HUM COTIPOTHUBIICHHUS] KOPOTKOTO 3aMBIKAHUS COOTBETCTBYIOIICH CETH Z.

(U3meHennas pegaxkuus, U3m. Ne 4).

3.3.1.3. ComnpoTHBIICHE KOPOTKOTO 3aMBIKAHHS TPaHCHOPMATOPA  Zyome, OM,
OTIPENICIISIIOT 0 (hopMyJIe

u _.U?

— K.ome HOM.Om6 (3)

Z m.ome >
' 100S,

rae Ugome - PacueTHOE 3HAUYEHUE HAMNPSDKEHUST KOPOTKOTO 3aMbIKAHUSI OTBETBIJICHUS,
MIPUBEJICHHOE K HOMUHAIEHOW MOITHOCTH TpaHC(OpMaTopa Ha OCHOBHOM OTBETBJICHUH, %0

Son - HOMHHAJBHAS MOIIHOCTB TpaHC(OpMaTopa Ha OCHOBHOM OTBETBJICHNH, MB-A.

IIpn wucnobITaHUSX JOMYCKAETCsl NPUHUMATh HM3MEPEHHOE 3HAUEHHWE CONPOTHUBIICHUS
KOPOTKOTO 3aMbIKaHUs TpaHchopmaropa.

3.3.1.4. ConpoTuBiieHHEe KOPOTKOTO 3aMbIKaHHUS CETH z., OM, OTIPEeeNstoT o hopMyJie

U2
ZC — C.HOM , (4)
SC

rae U, ., - HOMMHAJIBHOE JIMHEHHOE HalpsKEeHUE ceTH, KB;

S, - MOIITHOCTH KOPOTKOTO 3aMbIKaHus ceTu, MB-A.

[Ipumeuanus:

1. g TparchopMaTOpoB MOLIHOCTEI0 MeHee 1 MB-A (s TpaHc)OpMaTOpOB MOITHOCTHIO MEHEE
3,15 MB-A, paspaboransbix mocie 01.01.91) compoTHBICHHE KOPOTKOTO 3aMbIKAHHsS CETH HE
yuutbiBaloT (B popmynax (1) u (2) z. = 0), eciiu oHO cocTaBisier He Oojee 5% CONMPOTUBICHUS
KOPOTKOT'O 3aMBIKaHHs TpaHCchopMaTopa.

2. Jns TpaHcdOpMaTOpOB KiaccOB HampshkeHHs 10 35 kB BKIIOY. COOCTBEHHBIX HYXK[
9NIEKTPOCTAHIIUI COIPOTHBICHHE KOPOTKOTO 3aMbIKaHUS CETH HE YYHUTHIBAIOT.

(M3menennas penakuusi, M3m. Ne 4).

3.3.1.5. MomHOCTh Tpex(a3HOTO KOPOTKOTO 3aMBIKaHUS CETH CJeIyeT NPUHUMATH IO
Tabm. 14.

Tabmauma 14

MonHOCTh Tpex(ha3HOro KOPOTKOTO 3aMbIkaHus ceTh S,, MB-A
HomunansHoe JUTS TpaHC(OPMATOPOB JUTS TPaHC(HOPMATOPOB KIIACCOB
HaNpsHKEHHE CeTH, KB | KiaccoB HampshKeHUs HanpsbkeHus 110 kB u Bbiie u
Hmwke 110 kB TpaHc(opMaTopoB COOCTBEHHBIX HYX[
9JIEKTPOCTAHLIMH
Jo 10 500 2000
Cs. 10 mo 35 Bxirou. 2500 5000
110 - 15000
150 - 20000
220 - 25000
330 - 35000
500 - 50000
750 - 75000
1150 - 80000

[Tpumedanne. Ilo cormacoBaHmio ¢ MOTpeOUTENEM JOMYCKAaeTCsl MPUHUMATh MOITHOCTH KOPOTKOTO
3aMBIKaHUsI CETH, OTIIMYAIOMHUECS OT YKAa3aHHBIX B TaOJIHUIIE.

st Tpex0OMOTOYHBIX aBTOTPaHC(POPMATOPOB MOILIHOCTh KOPOTKOT'O 3aMBIKaHHS CETH Ha
cropone HH npunumaror:

600 MB-A - g cetu ¢ HomuHalbHbIM HanpsbkeHuemM HH no 20 kB u moiHocThIO
aBTOTpanchopMaTopos 10 63 MB-A BKIIIOUNTENTBHO;

1000 MB-A - nmns cern ¢ HOMHHaNbHbIM HanpsbkeHueM HH 20 kB u  Bhime
aBToTpaHc(hopMaTopoB Kiracca Hanpspxerus 220 kB;

2000 MB-A - mis oomorok HH TpexoOMOTOUHBIX aBTOTpaHC(HOPMATOPOB KIACCOB
Hamnpspkenus 330, 500 u 750 xB.

Jliist TpexoOMOTOYHBIX aBTOTpaHC(hOPMATOPOB Kiacca HampsukeHus 1150 kB MomHOCTH
KOPOTKOT'O 3aMBIKaHUS IPUHUMAIOT 110 TEXHHYECKUM yCIIOBHSAM Ha 3TH TPaHC(HOPMATOPHL.

(U3meHennas pegakuus, U3m. Ne 1, 4).

3.3.1.6. [Ing TpexoOMOTOUYHBIX TpaHC(HOPMATOPOB, MCKIIOYas aBTOTPaHC(HOPMATOPEI, B
M000M JBYX- WM TPEXOOMOTOYHOM PEKMME KPAaTHOCTh HAaMOOJBILETO yCTaHOBHBIIEIOCS
TOKa KOPOTKOT'O 3aMBIKaHHMsI, ONIPEEISIEMOr0 B COOTBETCTBHH ¢ 11.3.3.1.2, 110 OTHOIIEHHUIO K
HOMHHAIIEHOMY TOKY OOMOTKH MOJDKHA OBITh OTpaHHYEHA B COOTBETCTBMH C Tabn. 15 mpu
YCIIOBHH PaBEHCTBA MOITHOCTEH BCeX 0OMOTOK. B ciydae pa3nmmyHBIX MOIIHOCTEH 0OMOTOK
IIpeAeNbHBIE KPAaTHOCTH HAMOOJBLIETO YCTAHOBUBILETOCS TOKa KOPOTKOTO 3aMBIKAHMS
JIOJDKHBI  yCTaHABJIMBATBCS B CTaHAApPTAX MM TEXHUUYECKMX YCIOBHAX Ha TakKue
TpaHCHOPMATOPHI.



Tabmuma 15

[TpenenbHast KPaTHOCTH HAUOOJIBIIETO YCTAHOBHUBLIETOCS
TOKa KOPOTKOT'O 3aMBIKaHUS
Knacc HanpspkeHust OOMOTKM | B OmvDKalIIed K |B cpeJHeH 110 PacloIOKEHHIO B
BH tpancdopmaropa, kB CTEPKHIO HA CTEp)KHE MarHUTHOM 00MOTKe
MarHuTHON crcTeMbl 00MOTKE BH
CHCTEMbI 0OMOTKE

35 - 12,0 -
110 10,0 14,0 9,5
150 10,0 14,0 9,5
220 10,0 15,0 8,0

(U3menennas pepakuus, Usm. Ne 4).

3.3.1.7. (MckaoueH, U3zm. Ne 4).
3.3.1.8. Haubonbmmuii yIapHbI TOK KOPOTKOTO 3aMbIKaHHs [,,, KA, ONpENeNsoT Io
¢dopmyie

]y() = Ix.oms ’ Ky()\/i ’ (5)

e I ome - HANOOJIBIIIMN YCTAHOBUBIIMICS TOK KOPOTKOTO 3aMBIKAHUS, KA

K yo\/i - KO3 GHUIHIEHT, onpeaesieMsli o Tadm. 17.

Tabmuma 17*

U I |15 2 3 4 5 6 8 10 | 14n

£ Oosee

Ua
1,51|1,64|1,76 | 1,95 2,09 | 2,19 | 2,28 | 2,38 | 2,46 | 2,55
K2

* Ta6n. 16. (Mckarodyena, Uzm. Ne 4).

U

o p
IMpumeuanne. [ NpoMexyTOYHBIX 3HaueHWH —— oT 1 1o 14, He ykasaHHBIX B Tabiwmie,

a
kodddumment K o \/E JIOITy CKAeTCs ONpPEeIATh TMHECHHON HHTEPIOSILUCH.

Ob6osnauenue: U,, U, - peakTHBHAas M AaKTHBHAs COCTAaBIJIAIONIME HANPDKEHUS KOPOTKOIrO
3aMbIKaHUs TPaHC(HOPMATOPA COOTBETCTBEHHO.

(M3menennas penaxkuusi, A3m. Ne 4).
3.3.1.9. Haubonpmryto npoaoKUTEIBHOCTh KOPOTKOTO 3aMBIKAHUS (ffn4,) HA 3KHMaxX

TpaHcOpMATOPOB HMPUHUMAIOT IPH KOPOTKOM 3aMbIKAHWH Ha CTOPOHAX C HOMHHAIIbHBIM
HanpspkeHueM 35 kB u Huxe - 4 ¢, Ipy KOPOTKOM 3aMBIKaHUHM Ha CTOPOHAX ¢ HOMHUHAJIBHBIM

HamnpspkerreM 110 kB u Beime - 3 c.

3.3.1.10. JomycTuMyI0 TPOJOHKUTEIHLHOCTh BHEIIHETO KOPOTKOTO 3aMbIKaHUS f;, C, IPH
MPOTCKAHWHA TOKAa KOPOTKOTO 3aMbIKAHHS MCHEE HAHUOOJBIIEr0 YCTAHOBUBIIETOCS
OTIPENICISIIOT 0 (hopMyJIe

I?
ZLk = tk.max ,LZW? ’ (6)
IK

THC lfmax - JOIMYCTUMAS MPOJOKUTEIFHOCTh KOPOTKOTO 3aMBIKAHHS TPH IPOTECKAHUH
HAMOOJIBIIET0 YCTAHOBUBIIIETOCS TOKA KOPOTKOTO 3aMbIKanus 1o 11.3.3.1.9, c;

I oms - HANOOJIBIIINN YCTAHOBUBIIUICS TOK KOPOTKOTO 3aMbIKaHUSA, A;

I, - yCTaHOBHBIIWIACS TOK KOPOTKOTO 3aMBIKaHHWS MeEHee  HamOOIBIIero
yCTaHOBMBILIETOCS, A.

Haubomnpimas mgomycTiMas HpPOTOJDKUTENBHOCTh BHEIIHETO KOPOTKOTO 3aMBIKAHHS fy
paBHa 15 c.

3.3.2. TpeboBanus 10 CTOHKOCTH TPAaHCHOPMATOPOB K yIAPHBIM TOIYKAM TOKOM

3.3.2.1. Macnsuble TpaHcdopMmaTopsl M TpaHC(HOPMATOPHI C HETOPIOYHMM  SKUIKUM
JIUDJIEKTPUKOM, KpOME yKazaHHbIX B 1.3.3.2.4, NOJDKHBI BBIIEPKUBATH B OSKCILTyaTalluu
yIapHbIC TOMYKH TOKOM. [Ipy STOM OTHOIICHHE JEHCTBYIOIIErO 3HAUCHHS TOKa K
HOMHHATEHOMY (KPaTHOCTB) HE JIOJDKHO TPEBBIINATH 3HAYCHU, YKa3aHHBIX B Ta0IL. 18.

Tabauna 18
Yucino yIapHbIX TOITYKOB KparHocTb, He OoJiee, B 3aBUCHMOCTH OT MOIIIHOCTH
TOKA B CYTKH tpancdopmaropa
o 25 MB-A ooxee 25 no 100 MB-A Bxitrou.
Jo 3 4,0 2,0
Cs.3 1m0 10 2,0 1,3
"10" 1000 1,3 1,1

[Mpumedanne. JIomyCTUMOCTD yAapHBIX TOJYKOB TOKOM, yKa3aHHBIX B Tabin. 18, obOecreumBaercs
UCIBITAHUSIMH  Ha CTOMKOCTH TP KOPOTKOM 3aMBIKAaHUM B COOTBETCTBHMHM C pazn. 6. Jlid
TpaHchopMaTopoB MouiHocThI0 Oonee 100 MB-A cucremarnueckue ynapHble TOJTYKM TOKOM Oosee
HOMUHAJILHOTO JOJKHBI OBITH COTJIACOBAHBI MEXKIY MOTPEOUTENEM U U3TOTOBUTEIIEM.

(U3meHeHHas pepaknus, U3m. Ne 1).

3322, Jnas cyxux TpaHcHOpMATOpOB JOMYCTHUMBIC yOapHBIE TOMYKA TOKOM
YCTaHaBIMBAIOT B CTAHJAPTAX MM TEXHUYECKUX YCIOBHUSIX HA KOHKPETHBIC I'PYIIBI U THIIBI
CyXHUX TPaHC(POPMATOPOB.

3.3.2.3. I1pu uucne Toa4koB ToKOM Oosiee 100 B CyTKM WM TIPU MX TPOAOJIKUTEIILHOCTH
Oosee 15 ¢ ciemyer NMPOBOJAMTH PAacUYETHYIO IMPOBEPKY HArpy304HOW CIIOCOOHOCTH II0
METOJIMKE U3TOTOBUTEIS, COTIIACOBAHHOM C MTOTPEOUTEIIEM.

3.3.2.4. MacnsHble TpaHc(opMaTopsl COOCTBEHHBIX HYXK[ AJIEKTPOCTAHIMH JIOJKHBI
BBIJICP)KUBATh MPH SKCIUTyaTallMK yAApHBIE TOIYKH TOKOM IPOJIOJDKUTENBHOCTBIO KaKIbIi
He Oonee 15 c. [Ipm >TOM OTHOIIEHWE NEHCTBYIOMIETO 3HAYCHHS TOKAa K HOMHHAIEHOMY
(KpaTHOCTH) HE IOJDKHO MPEBHIIATh 3HAYCHNH, YKa3aHHBIX B Ta0m. 19.




Ta6auna 19
KpartHocTb TOKa, He Ooiee
IIpuunna TomukoB Harpy3ku | IloBTopsiemMocT | IIpu pacllENICHHON Ipu
b, He OoJiee oomotrke HH HEpAaCHICTICHHOM
oobmoTtke HH
JIUISL KasK 10K JUISt IS TS
4acTu 0OMOTKH | OOMOTKH | 0OMOTKH
oomorkn HH| BH HH BH
Iyck OTIENBHBIX| 2 pa3a B JICHb 5 3 4 4
IBUTraTelei
Camo3zarmyck Bcex| 2 paszaBroj 5 5 5 5
JBUTATEIIeH

3.4. TpeboBaHusI K HATICKHOCTH

JU71st CHITOBBIX TPAHC(HOPMATOPOB YCTAHABIUBAIOT CIIEAYIOIINE TIOKA3aTEIN HAISKHOCTH:
yCTaHOBJICHHAs: Oe30TKa3Has HapaboTka - He Menee 25000 u;

BEPOSITHOCTH O€30TKa3HOM paboThl 3a HapaOboTKy 8800 u - He Menee 0,995;

CPOK CITy>KOBI 10 IEPBOTO KAITUTAILHOIO PEMOHTA - He MeHee 12 ieT;

TIOJTHBIN CPOK CITyKOBI - HE MeHee 25 JIeT.

(U3meHeHHas pepaknus, U3m. Ne 1).

3.5. TpeboBaHus K COCTaBHBIM 4aCTsIM

3.5.1. Bsomer ximaccoB HampsbkeHus 110-750 kB, ycraHaBnmnBaeMmBle ~ Ha
TpaHchopMaTopax, MOJDKHBI ObITh TepMmeTmuHoro ucnoiHenwus mo 'OCT 10693 u T'OCT
23865.

3.5.2. 3axuMbl CyXuX TPaHC(HOPMATOPOB TODKHBI OBITH BBIMIOJIHEHBI B COOTBETCTBHHU C
TpeboBanusamu 'OCT 10434.

3.5.3. B nByxoOMoTouHbIX TpaHchopmaropax MomHocTeio 32 MB-A u Ooree,
TpeXOOMOTOYHBIX  aBTOTpaHchopmaropax MomHocTteio 63 MB-A  un  Oonee w
TparchopMaTopax COOCTBEHHBIX HYXKI AJIEKTpOCTaHIM MomHOcThi0 10 MB-A u Goxee
JIOJDKHA ~ OBITh  MPEIYCMOTPEHa  BO3MOXKHOCTH — MPHUCOCAMHEHUS  DKPAHHPOBAHHBIX
ToKOTpoBOOB BBOJOB HH Kk Oaky TpaHcdopmaTopa MM ycTaHOBKaM TpaHC(HOpMATOpoOB
ToKa. B TpaHchopmaTopax cOOCTBEHHBIX HYK[ JIEKTPOCTAHIIMK KJIACCOB HAMPSDKEHUS 10 35
kB BxmountensHO MomrHOCTRIO 10 MB-A m Ooslee OMOTHHUTENHHO JOJDKHA OBITH
MPEAyCMOTPEHa BO3MOXKHOCTh MIPHUCOCIMHEHHUSI SIKPAaHUPOBAHHBIX TOKOIPOBOIOB BBo1IoB BH
K 0aky TpaHcdopMmaropa WM ycTaHOBKaM TpaHC(OPMAaTOPOB TOKa.

Jis  ykasaHHBIX TpaHcpopmaropoB, paspabortanHbix mocie 01.01.87, ocHOBHEIC
MIPUCOEIMHUTEIILHBIE Pa3MepBI 110 BBOJIaM JIOJDKHBI OBITH COTJIaCOBaHBI C IOTPEOUTEIEM.

(M3menennas penakuusi, M3m. Ne 1).
Yka3zaHHBIE TPAaHUIBI MOIITHOCTH MOTYT OBITh YTOYHEHBI B CTAHAAPTAX WIIM TEXHUIECKUX

YCIIOBHUSIX Ha KOHKPETHBIE TPYIIIIBI U TUIIBI TPAHCHOPMATOPOB.
3.54. Tlo cormacoBaHHIO MEXAy H3TOTOBUTEIEM M IIOTpeOHTENeM JODKHA OBITh

obecrnieueHa BO3MOYKHOCTh KPEIUICHHS SKPaHUPOBAHHBIX TOKOIIPOBOJIOB 110 11.3.5.3 K KPBIIIKE
WM BEpXHEH yacTu Oaka TpanchopmMaTopa.

3.5.5. B tpancdopmaropax MoIHOCTEIO 25 KB-A u Ooiiee kiaccoB HampspkeHust 10 330
KB BKJIFOUMTENTFHO KOHCTPYKIIMS BBOJIOB M TPAaHC(HOPMATOPOB JOJDKHA JIOIMYCKATh TEMOHTAXK
U YCTAaHOBKY BBOJIa (MJIH €T0 HAPYKHOTO H30JTOpa) 0€3 CheMa KPHIIIKH WA BEPXHEH 4acTH
0aka, BRIEMKU aKTHBHOH 4acTH U3 0aKa U CIIMBa Maclia HIDKE MPECCYIONIUX KOJIEI.

Ipumeuanue. TpeboBanus n.3.5.5 He pacnpocTpaunstorcst Ha Tpancopmaropst s KTII.

3.5.6. Ilo 3aka3y notpebuTtens TpaHcdopmaropsl M3roToBisIOT ¢ BBomamu Jyist 1, IV
crenieneii 3arps3aerus no [OCT 9920.

(U3menenHas pepakuus, Usm. Ne 4).

3.5.7. Tlo cornacoBaHuid MEXIy MOTpeOUTEIeM W H3TOTOBUTENEM TpaHCc(OopMaTopbl
KJIACCOB HampsbKeHust 35 KB U BhIIIE U3rOTOBISIOT ¢ KAOCIHHBIME BBOIAMHU.

3.5.8. Ilo cornacoBaHuio MeXIy MNOTpeOUTEIEM W HM3rOTOBUTENEM TpaHC()OpMaTOpb
kiaccoB HampspkeHus 110 kB u Bbllle M3TOTOBISAIOT C BBOAAMHU JUISI MPUCOETUHEHUS K
3JIera30BoMy 000pYIOBaHUIO.

3.5.9. PacnonoxxeHne BBOJIOB MacisHBIX TpaHC(HOPMATOpOB M TpaHc(HOpMaTOpoB C
HETOPIOYUM JKHIKUM JIU3JIEKTPUKOM M 32)KHMOB CyXHX TPaHC(HOPMATOPOB JIOJDKHO OBITH
YKa3aHO B CTaHAAPTaX WIN TEXHUYECKHX YCIOBHAX Ha TPAHC(HOPMATOPH! KOHKPETHBIX TPYIIT
1 TUIIOB.

3.5.10. Ycrpoiictea PITH momkuer coorBercTBoBaTh TpeOoBanusM ['OCT 24126 wmm
TEXHUYECKHX YCIOBHH Ha ycTpoiicTBa PITH, cornacoBanHbIX ¢ moTpeduTenem.

(U3meHenHas pepaknus, Usm. Ne 1).

3.5.11. Macnsausie TpaHchOpMATOPbl JOJDKHBI  OBITh CHAOMXCHBI BCTPOCHHBIMU
tpanchopmatopamu Toka 1o [OCT 7746 B COOTBETCTBHM C TPEOOBAHUSIMHU CTAHIAPTOB WA
TEXHUYECKHX YCIOBHUH Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYIIT U THUIIOB.

3.5.12. Bce oTBeTBieHUs OT TpaHC(HOPMATOPOB TOKA JOJDKHBI OBITH BBIBEICHBI IS
BO3MOXKHOCTH NpPHCOSAMHEHUS Kabenell. B KopoOKy 3a)KMMOB IOJDKHBI OBITh TIPOBEIECHBI
KaOeJy JUIsl MUCTIOB30BaHMs OJTHOTO OTBETBIICHHS.

(U3meHenHas pepaknus, Usm. Ne 1).

3.5.13. EMKOCTB pacmpuTens A0/bKHa 00ecreunBaTh MOCTOSTHHOE HAIMYIME B HEM Maciia
mpu BCEX pEXKUMax paboThl TpaHchopMaTopa OT OTKIOYCHHOTO COCTOSIHHS JIO
HOMHUHAQJIBHOW HArpy3Kd ¥ TPH KOJeOAaHUSIX TEMIepaTypbl OKPYXKAIOIIEro BO3/aYyXa,
yKa3aHHbIX B I.1.2 win 1.3, npudeM nmpu neperpyskax, yCTaHOBJIEHHBIX B pa3a. 3, Macio He
JIOJDKHO BBUIMBATbHCSL.

Ha macnoyka3zaTtene wiu pacmmpuTelie TOJDKHBI OBITh HAHECCHBI KOHTPOJIGHBIC METKH
JJIS CAEAYIOIIMX TeMIIEpaTyp Macia:

munyc 45, 15, 40 °C - 11 KTIMaTHIeCKOTO UCIIOTHEHUS Y

munyc 60, 15, 40 °C - mns xmumatnaeckux uenoiaaennit XJI, YXIL

IIpumeuanue. 11 KOHKPETHBIX YCIOBUHN OXJIQXKIAIOLIEH Cpelibl, OTIMYAIOUIMXCS OT NPEACIbHBIX,
yKa3aHHBIX B 1. 1.2 win 1.3 (BHYTpeHHs yCTaHOBKA U JP.) EMKOCTb PACHUIMPUTEIIS BEIOUPAIOT UCXOIS



13 NPCaACIbHBIX 3HaquHﬁ TeMIEpPaTypbl, HOPMUPOBAHHBIX IJI OTUX KOHKPETHBIX yCHOBHﬁ,
(M3menennas penaxkuus, Usm. Ne 4).

3.5.14. Macnsubeie TpaHcdopmaropsl M TpaHC(HOPMATOPHI C HETOPIOYUM  SKUJIKAM
JIM3JIEKTPUKOM MOIIHOCTBIO 25 KB-A 1 Oonee 10/KHBI ObITh CHa0XKEHBI PACIIMPUTENEM HIIH
JIPYTO¥ 3aIlIUTON, MPEIOXPAHSIIONICH MACIIO WIIK HETOPIOYHIA JXKUAKHA TUAICKTPHUK B OaKe OT
HEINOCPEICTBEHHOIO COIIPUKOCHOBEHHSI C OKPYKAIOIIUM BO3IyXOM.

Pacmpurens f1omkeH OBITH CHAOXKEH BO3LyXOOCYLIMTENIEM C MACIISTHBIM 3aTBOPOM HIIN
JIPYTEM YCTPOMCTBOM JUIS 3aIlIUTHI MACJIa WM JPYTOTO HErOPIOYEro KUAKOTO TUIIEKTPUKA B
pacmupuTesne OT HelOCPEICTBEHHOTO COTIPHKOCHOBEHUS C OKPYKAIOIIAM BO3TYXOM.

KoHCcTpykuus BO3MyX0OCYIIUTENS AODKHA 00ECTIeYMBaTh BO3MOXXHOCTh HAOIIOIECHUS 3a
COCTOSIHHEM COpOeHTa TPH IKCIUTyaTallu Tpanchopmaropa.

(M3menennas penakuus, U3m. Ne 1).

3.5.15. KoHcTpykius pacmupuresss JO0DKHA HCKI0YaTh BO3MOXKHOCTH TOTAIaHUs
OCTaTKOB Maclla U3 PacIIMpHTeEIs B OaK.

3.5.16. B HmKHEH yacTH pacIIMpUTEINs JOJDKHA OBITH ITPEeAyCMOTpeHa NpodKa JuIs CiinBa
MacJa.

B tpancdopmaTopax ¢ Tra3oBEIM pelle MEXIY pacUIMpuTeleM u 0akoM IOJDKHO OBITH
YCTaHOBJICHO 3aIIOPHOE YCTPOMCTBO C yKa3aTeJeM HOI0KCHNUS.

(U3menennas penakuus, Usm. Ne 4).

3.5.17. B tpanchopmaropax MOIIHOCTEIO 10 1 MB-A BKIIOYHTEIBHO PACIIHPHUTEIIH
JIOJDKEH OBITH CHA0XKeH YyCTPOWCTBOM JUIsl 3JIMBKH Maclia, a B TpaHchopMaTopax OoJIbILei
MOIIHOCTH - 3alIOPHBIM yCTPOHCTBOM.

3.5.18. baku macnsHbIX TpaHcopMaTopoB M TpaHCHOPMATOPOB C HETOPIOYHMM JKUIKUM
JIM3JIEKTPUKOM JOJDKHBI BBIJCP)KMBATh HCIBITAHUS Ha MEXAaHHUUYECKYI0 IIPOYHOCTH B
coorBercTBUM ¢ Tadu. 20 m 1m.3.5.19. Ucnbitanus TpanchopMaTOpoB MOIIHOCTBIO 10 6,3
MB-A Brimrod. Ha HampspkeHHe 1Mo 35 kB Bkio4. W ¢ TOPpUpOBaHHBEIMH OakaMH - II0
CTaHAAPTaM WJIM TEXHUYECKUM YCIIOBHSAM Ha 3TH TPaHC(HOPMATOPEL.

Tat6mmma 20
Homunanenas HcnbiTanue
MOILIHOCTh Kracc N30BITOYHBIM MIPH BaKyyMe C OCTaTOYHBIM
TpaHcdopmaropa, | HampspKeHHs, KB nasieHuem, Klla JapineHueM, klla
MB-A Homun. | Ilpen. Homun. IIpen. orxi.
OTKIL.
Bonee 6,3 Jo 35 Bkirou.
110 50 +5 50 -2,5
1,0 u Goee 150 u 6onee He 6onee 5 -

(M3menennas penakuusi, M3m. Ne 4).

3.5.19. baku TpaHcOpMATOPOB C a30THOM MOMYHIKOH O€3 pacHIMpUTENs TOJKHBI
BBIACPKUBATH MCHbITAHHUA Ha MCXaHWYCCKYIO MPOYHOCTH IIPpU BaKyyM€ 110 HOpMawm,
yKa3aHHBIM B Ta61. 20, IpK U30BITOYHOM JaBIeHHH, paBHOM 75 “kIla.

3.5.20. B TpaHcdopmaropax ¢ Maccoil akTHBHOM 4acTu Oonee 25 T 0akd TOJDKHBI UMETh
HWD)KHUH pa3beM.

3.521. Tlo cornacoBaHWI0O MEXIy HW3rOTOBHTEIIEM M  IIOTpeOHTENeM  Oaku
TpaHC(HOPMATOPOB MOTYT M3TOTOBIATHCS HEPA3bEMHOW KOHCTPYKIMH (C 3aBapeHHBIM
pa3zpeMom).

3.5.22. Macnsaasle TpaHc(hOpMATOPEl W TPaHCPOPMATOPHI C HETOPIOYHAM IKHIKAM
JIU3JIEKTPUKOM, KPOME TepMETHYHBIX C TO(QPUPOBAHHBIM 0aKOM, OJDKHBI CHAOXKAThCS
MacJioyKasaTreseM (yKa3zaTeleM YPOBHS KUIKOCTH).

3.5.23. B tpancdopmaropax moirHocTthio 10 MB-A u Oonee macioykazarenb J0JDKEH
6bIT]) CTpPCJIOYHOI'0O TUIlIa U BKJIIOYATh B ce6;1 JaTYUKU MUHHUMAJIBHOI'O U MaKCHUMAaJIbHOI'O
YpOBHEH Macia.

3.5.24. KoHCTpyKIMs MacjaoyKa3aTes CO CTCKJISHHOW TPYOKOW JOoJKHA 00OecreYrBaTh
3aMeHy TpyOku Oe3 ciMBa Maciia U3 pacIlupHUTEs.

3.5.25. Macnsaele TpaHcpopmaTopsl MomHOCTRIO | MB-A u Oonee, a Taxxke
repMETHYHbIE MacJIsiHble TpaHC(OPMaTOpPbl, KpOMe TpaHC(HOPMATOPOB € TOPPUPOBAHHBIMU
O6axamu, 11 TpaHC(HOPMATOPEI C HETOPIOYNM KUIKUM IHAIEKTPHUKOM MOITHOCTBIO 160 KB-A 1
OoJee JODKHBI UMETh MAHOMETPUIECKUN TEPMOMETP C JBYMs MTEPECTABHBIMHA CUTHATHHBIMH
KOHTAaKTaMH.

MacusiHbie TpaHcopMaTopsl U TpaHC(HOPMATOPHI C HETOPIOYUM KHUIKHM JTHAIEKTPUKOM
BCEX BHJOB CHCTEM OXJaXAeHUs, kpome BuaoB M wu H, momxHBI CcHaOGXaThCS
MAaHOMCTPUYCCKUMHU TEPMOMETPaMU IJId UBMEPECHUA TEMIICPATypPbl BEPXHUX CJIOEB Macja U
JJI1 aBTOMAaTHYCCKOI'O YIIpaBJICHUSA CHUCTEMON OXJIAXKJICHUA.

TeMnepaTypHaﬂ MOTrpC€IIHOCTE MAHOMETPHUUCCKUX TEPMOMETPOB HE JOJDKHA MPEBLIIIATH
+5 °C.

(M3menennas penakuusi, A3m. Ne 1).

3.5.26. CurHanmpHBIE KOHTAKTHI MaHOMETPHUYECKHUX TEPMOMETPOB JOJDKHEI padOTaTh B
LETSAX yNPaBICHUS U KOHTPOII HanpspkeHueM 220 B mocTosHHOTO MiTi MEpEeMEHHOTO TOKA.

3.5.27. Kopmyc MaHOMETPHYECKOTO TEPMOMETpa JOJDKEH OBITh YKPEIIEH Ha BBICOTE HE
6ounee 1,6 M oT ypoBHs pyHIaMeHTa.

3.5.28. Macnsausie TpaHc(hOpMATOpbl W TPaHC(POPMATOPHI C HETOPIOYHAM IKHIAKAM
JIM3JIEKTPUKOM JIOJDKHBI OBITh CHaOXKEHBI apMaTypOM sl 3aIMBKH, 0TOOpa MpoObl, CIMBa U
GUIbTpaLMK Macila WIM HETrOPIOYEero JKUJIKOTO JUAJICKTPUKa W IOJKIIOYEHUs] BaKyyM-
Hacoca B COOTBCTCTBUU C TpeGOBaHI/IHMI/I CTaHAapTOB MM TEXHUYCCKHUX yCHOBl/Iﬁ Ha
KOHKPETHBIE TPYTIBI UM THITBI TPAaHC(OPMATOPOB.

3.5.29. I'epmernunbie TpaHchOpMaTOpbl O3 pacHIMPHUTENCH NOIDKHBI OBITh CHA0)KEHBI
MaHOBaKyyMMETPOM.

I'epmernunpie TpancopMaTopsl ¢ TOOPHPOBAHHBIMH OaKaMH MOJDKHBI CHAOXKaThCA
MaHOBAaKyyMMETPOM I10 3aKa3y HOTpeOUTEIs.

3.5.30. B Tpanchopmaropax Hanpspkenuem 110 kB u Bbiie apmatypa asist ot6opa npoobl
Maclia I0JDKHA HaXOIUThCA B HIDKHEH dacTu Oaka u 6aka yctpoiictBa PITH u momxkna:

MO3BOJISATH OTOMPATH MPOOY Macia Ha BeicoTe He Oosiee 10 MM ot 1Ha Oaka;



JOITyCKaThb  BO3MOXKHOCTh  IIPHCOCIUMHEHHS PE3WHOBOTO IIJIAHTAa M IUIABHOTO
pEryJIMpOBaHus CTPYH.

st octanbHbIX TpaHchOpMAaTOPOB TpeOOBaHMS K apMartype sl oT0opa npoObl Macia - B
COOTBETCTBUH CO CTaHJIapTaMH MM TEXHUYECKUMH YCIOBHUSMH Ha KOHKPETHBIE TPYIIITBI HIIN
THUIIBI TpaHC(HOPMATOPOB.

3.5.31. TpanchopmaTop, y KOTOPOTO pPaaMaTOpbl WIM OXJIAIUTENN JIEMOHTHPYIOT Ha
BpeMsI TPAHCIIOPTHPOBAHWUS, JOJDKEH UMETh 3allOPHYIO apMaTypy, MO3BOJSIOIIYI0 CHUMATh
paanraTOPHI WITH OXJIaTUTeIH Oe3 ciiMBa Macia u3 Oaka.

3.5.32. PaguaTopel M OXJIaOUTENH, AEMOHTHPYEMBIE Ha BpeMsi TPaHCIOPTUPOBAHUSA,
JIOJDKHBI OBITH CHAOKEHBI MPOOKAMU B HUKHEHW U BEpXHEH 4acTsX.

3.5.33. KpaHbl u 3aTBOpbI, YCTAHOBICHHbIE HA TpaHC(OPMATOPE, NOIDKHBI UMETh METKH,
YKa3bIBAIOIINE UX ITOJIOKEHHE.

3.5.34. 3anopHas apMaTypa J0JDKHA OBITh ChEMHOM.

3.5.35. 3anopHas apmarypa TpanchopMaTopoB ¢ Bugamu cucteM oxnaxaenus 11, HIL,
LI, HII momxHa obecrieynBaTh BaKyyMHpPOBaHUE 0aka, CUCTEMBI OXJIAXKICHHUS M OTICIBHBIX
€¢ JJIEMEHTOB.

3.5.36. Macnsneie TpancopmaTopsl MOMIHOCTRIO 1,6 MB-A u Gonee ¢ pacmmpureneMm
JIOJDKHBI OBITH CHAOXeHbI ra3oBbIM peiie. Tpancopmaropsl momHOocThl0 0,4-1 MB-A ¢
pacmupuTesieM CHaOKaloTCsI Ta30BEIM Pelie 10 3aKa3y MOoTpeOuTes.

Perne momxHO OBITH PUCTIOCOOIEHO ISl BU3yalbHOTO KOHTPOJIS BBIICIUBIIETOCS ra3a, a
TakKe U1 0TOopa MpoOkI rasa.

(U3menennas penakuus, Usm. Ne 4).

3.5.37. Pacumputens ycrpovictBa PITH momkeH ObITh CHAOXKEH CTPYHHBIM 3all[UTHBIM
pelie 1 3JIeMEHTOM, CUTHAJTM3UPYIOIINM O HU3KOM YPOBHE Macia.

3.5.38. o 3akazy motpebutens TpaHchopmaropsl momHOCcTEI0O 400 m 630 xB-A ¢
pacmiMpuTeneM, TIpeJHa3HaueHHBIE JUIi IUTaHUS COOCTBEHHBIX HYXJ CTaHIMA W
MIOJICTAHIIMH JUISl YCTAHOBKM BHYTPH 34aHHMH, IOJDKHBI OBITH CHAO0XKEHBI I'a30BBIM pelle.

3.5.39. B TpancdopmaTopax, MMEIOIIUX Ta30BOE peiie, MOJIOCTH, B KOTOPHIX MOTYT
CKaIlTMBAThCS T'a3bl, JOJDKHBI OBITh COCOMHEHBI C KOJUIEKTOPOM, OTBOSIIUM T'a3 B ra3oBOE
peue.

3.5.40. VYcraHoBka Ta30BOrO peine Ha TpaHchopmarope MHODKHA ObOecrednBaTh
OTCYTCTBHUE JIOXKHBIX cpabaThiBaHuil mpu pabore TpaHchopmaropa.

3.5.41. TpauchopMaTopsl, KpOME TepMETHYHBIX TPaHC(HOPMATOPOB ¢ roGPUPOBAHHBIMU
0akamH, JOJDKHBI OBbITh CHA0KEHBI YCTPOWCTBAMU JUIS 3alUTHl 0aKka OT MOBPEXICHUS NPU
MOBBILICHUH BHYTPEHHETO JaBJeHus B cooTBeTcTBUHU ¢ TpeboBanusmu ['OCT 12.2.007.2.

3.542. Tpauchopmaropel MomHOCTEIO 1 MB-A u 0Ooyiee, TepMeTHYHBIC
TpaHc(oOpMaToOpsl Al KOMIUIEKTHBIX TPaHC(OPMATOPHBIX MOACTaHIMH MOIIHOCTHIO 160
kB-A u Oonee c MaHOBaKyyMeTpoM, a Takxke TpaHc(opMmarTopbl, ykazaHHble B 11.3.5.38,
JIOJDKHBI  OBITh CHaOXXEHBI KOPOOKOW 3a)KMMOB M IPOBOAKOH B 3alIMTHON 00o0JIOuKe,
COEAMHSIOMEH NPHUOOPH! CHTHAIU3ANNY, 3aIIUTHI, & TAKXKE€ BCTPOCHHBIE TPAHC(HOPMATOPHI
TOKa ¢ KOpOOKO# 325KUMOB.

(M3menennas penakuusi, Asm. Ne 1, 3).

3.5.43. Tpaucdopmaropsl MOmHOCTEIO 125 MB-A u Ooyiee HOJDKHBI OBITh CHa0XKEHBI
yCcTpoWcTBOM st  orOopa mnpo0 ra3a M3 Ta30BOro peje C YPOBHS YCTaHOBKHU
Tpanchopmaropa.

(M3menennas penakuusi, M3m. Ne 1).

3.5.44. Tpaucdopmaropsl MOImHOCTRIO 63 MB-A m Oonee MOIKHBI IpeAyCMaTPHBAThH
BO3MOXKHOCTH YCTAaHOBKH TEIUIOBBIX M3BELIATENICH yCTPOWCTBA OOHAPYKEHHMS TTOXKapa.

3.5.45. Tpancdopmaropsl ¢ HampsokeHneM ooMotkn HH, paBubiM 0,69 kB u menee, mo
3aKa3y HOTPEOHTENsI JOKHBI OBITh CHAOXKEeHBI TPOOMBHBIM MIPEIOXPAHUTETIEM.

3.5.46. Tpauchopmaropsl MoIIHOCTEI0O 1 MB-A u 6osiee Ki1accoB HampsokeHus 6 KB u
BBIIIIE JOJKHBI OBITh CHA0KEHBI YCTPOMCTBOM AJIS IEPEKATKH B MPOAOJILHOM H IOIIEPEIHOM
HalpaBJICHUAX.

Cyxue Tparc(opMaTophl TOJKHBI OBITH BBIITOJHEHBI HA Calla3Kax, MPeIHA3HAYCHHBIX KaK
JUISl TIPOJIOJIBHOTO, TaK U JUIs IONEPEYHOTO NePeIBIKEHUH.

Cnoco0 mepeaBmXeHUsI OCTAIBHBIX TpaHcopmaropoB u TpanchopmaropoB aiast KTIT
JIOJDKEH yCTaHaBIMBATbCS B CTaHAApTaX WIM TEXHUYECKHUX YCIOBHAX HA OTH
TpaHc(opMaTopsl.

3.547. lllupuHa KOJNEW U pACCTOSIHAE MEXIy CPEOHIMH JIMHUSAMH KaTKOB JUIS
TparchopmaTopoB Maccoir meHee 200 T JOIDKHBI COOTBETCTBOBATh YKa3aHHBIM Ha 4epT. | U
B Tabx. 21, a ana tparchopmaropos 200 T u Oornee - Ha 4epT. 2-4 1 B Ta0I. 22.

TpancdopmaTopsl maccoii menee 200 r

Yepr. 1



Tabmuma 21

HaumenoBanue napamerpa Hopma

Paccrosane mexny cpennumu nunusmua| 500 | 600 | 820 | 1070 | 1594 | - - -
IJIaJIKNX KaTKOB A, MM
[Inpuna Koseu A1t KaTKOB ¢ pedopaoit| - - | 750 | 1000 | 1524 | 2000 | 2500 | 3000
b, mm

IIpumeuanus:

1. IlpumeneHne KOHKPETHOTO THITA KaTKOB ¢ peOOpIoi MM TTaAKUX KaTKOB, a TAkKe YKa3aHHBIX B
Tabn. 21, 22 u Ha 4epT. 1-4 paccTOSHUIA MEXIy KaTKaMH JOJDKHO YCTaHABIMBATHCSA B CTAHIAPTaX WA
TEeXHUYECKHX YCIOBHAX Ha TPAHC(HOPMATOPH! KOHKPETHBIX TPYII U TUIIOB.

2. CBs13p MeX]ly Maccoil TpaHc(opMaToOpoB U KoJieeil peKoOMeHyeMasl.

3. Cs3p MeXay pa3MepaMu Ha uepT. 2-4 ¥ IOCaZOYHBIMU MECTaMH KapeToK Ha TpaHcdopmaTope
JIOJKHA COOTBETCTBOBATh pazMepam peiibcoB 1o ['OCT 7174.

4. Tlo cormacoBaHMIO MEXIy M3TOTOBUTEIEM U MOTPEOUTETIEM AOIYCKAETCS IPUMEHEHUE ITHPUHBI
KOJIeH Ul HOIIEPEYHOH NEepeKaTKd TPaHC(HOPMAaTOPOB, a TAKKE KOJIMYECTBO KATKOB, OTIMYHBIE OT
YKa3aHHBIX Ha 4epT. 2-4.

TpancdopmaTopsbl maccoii 200-255 T

1524
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TpancdopmaTopsl maccoii 255-300 T
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Tabmauma 22

Homep ueprexa

[lIupuna nonepeyHoit koseu B,

Paccrosinue mexny ocsimu koiieu [,

MM MM

2 1524 -
2000 -

3 1524 4164
2000 5140

4 1524 3188
2000 4164

(M3menennas penakuusi, M3m. Ne 4).

Tpanchopmaropsl maccoii 300-700 T
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afCOPOIMOHHBIMU - TIPH OCTaJbHBIX BHIAX CHUCTEM OXJKIECHUH M (UIBTPAMHU OYHCTKH
Maclia OT MEXaHUYECKUX IpUMecei - pu Buax cucteM oxnaxaenui L1, HJLL, 1T, HII.

(M3menennas penakuusi, M3m. Ne 4).

3.6. TpeboBanus K cucreMaM OXJIKAESHHUS MAaCIISIHBIX TPaHC(HOPMATOPOB
3.6.1. O6mue TpeOoBaHMS K KOHCTPYKITHH

1S
T

o,

R S——

- —

1524

3.6.1.1. Cucrema oxJaxIeHHUS [ODKHA OBITH paccUWTaHAa Ha OTBOJA  TeIUIa,
BBIJICIISIFOIIETOCS. B TpaHcopMmarope B OXIKAAIOIIYI0 Cpeay, M 00ecreYnBaTh €ro
TEIJIOBOW PEKUM B COOTBETCTBHH ¢ TpeboBaHUsIMU 11.3.2.1.

3.6.1.2. 3a ucKIOYEHHEM T€PMETUIHBIX TPaHCHOPMATOPOB ¢ TOHPUPOBAHHBIMU OaKaMH
CHCTEeMa OXJIAKJICHHS JTOJKHA ObITh HaBeIlIeHA Ha Oak 10O BhIHECCHA.

¥ (Asmenennas pegakuus, M3m. Ne 4).
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3.5.48. B Ttpanchopmaropax ¢ momHOW Maccoit Oomee 0,05 T momkHa OBITH
MIPEeIyCMOTPEHA BO3MOKHOCTD UX MEPEABIKEHUS ITPA MOHTAXE.

Tpanchopmaropbl ¢ TOJHOH Maccoil CBbIIE 5 T JOMKHBIL HUMETh YCTPOWCTBO [UIst
3ayauBaHMA [IPU NepeKaTKe.

CocraBHble uacTu TpaHcopmaropa Maccoi
MIPUCTIOCOOIIEHHS JIsl CTPOIUICHHS IIPH ITOJbEME.

3.5.49. Tpauchopmaropsl C TOIHON Maccoil Ooiee 25 T NOMKHBI OBITh CHAa0XXEHBI
pacIojoKeHHBIMU B HIDKHEH 4acTH 0aka ycTpOWCTBaMH Ul yropa I'OJIOBOK JIOMKPAaToOB,
00eCTIeYNBAIOIINMH YCTAaHOBKY JOMKPATOB, MTOIBOIUMBIX O] TpaHc(hopMaTop.

3.5.50. Macnsusle TpaHc(hOpMATOPEl W TPaHCPOPMATOPHI C HETOPIOYHAM IKHIKAM
IUAIIEKTPUKOM JOJDKHBI MMETh KPIOKH WJIM WHBIC YCTPOWCTBA U MOJBEMa IIOJHOCTHIO
CcOoOpaHHOTO M 3alTOJITHEHHOTO MaclioM TpaHcdopmaTopa.

Ooitee T JOJDKHBI HMETH

0,05

3.5.51. (Mckarouen, M3m. Ne 1).

3.5.52. B macnsaHbIx TpaHchopmaTopax kiaccoB HampspkeHus 220 kB u Bbime macio
JIOJDKHO OBITh MOJIHOCTBIO 3aLIMIIEHO OT CONMPUKOCHOBEHHS C OKPYKAIOIHM BO3[yXOM.

3.5.53. Macino B Gake wim pacmmpuTene KoHTakropa ycrpoiictsa PITH nomkHO OBITH
3alIMIIEHO OT HENOCPEICTBEHHOTO CONPHKOCHOBEHHS C  OKPYXKAIOIIMM  BO3JTYyXOM
BO3/IyXOOCYIIHUTENIEM C MacCIISTHBIM 3aTBOPOM WJIM JIPYTUM yCTPOHCTBOM.

(U3meHeHHas pepaknus, U3m. Ne 1).

3.5.54. Macnsusie TparcdopMaTopsl ¢ maccoi maciaa 6onee 1000 kr HODKHBI OBITH
cHaOXeHbI (UIBTPaMHU: TEPMOCH(DOHHBIMH - THPH BHIAAX CUCTeM OXjaxiaeHud M wu ]I,

3.6.1.3. Cucremnr oxnaxzaenus sumos [, JLI, HAL, I u HII momkHBel uMeTh mKagsi
aBTOMATHYECKOTO YIIPABICHUS.

[Ixader aBTOMaTHYECKOTO YIIpaBlieHHUs cucTeMamu oxnaxiaenus Buios 11, HAL, 11 u
HII momxHBI ycTaHABIABATHCS OTHEIBHO OT Oaka TpaHchopMmaropa.

3.6.1.4. Cucremnr oxnaxzaenus sunos L1, HJAL[, I u HI momkHBI mpexycMaTpuBaTh
PE3epBHBIEC OXJIAUTEIH.

3.6.1.5. (MckaroueH, U3m. Ne 4).

3.6.1.6. DnexTpoABUTaTeIM BEHTWJIATOPOB M  DJIEKTPOHACOCHI JIOJDKHBI UMETh
aBTOMATHUYECKHUE BBIKIIOYATENN JJI 3allUThl OT TOKOB KOPOTKOro 3ambikanus. [Ipu 3Tom
anekTpoaBUrarenu cuctem oxyaxaenus sugos AL, HAL, Il u HI] noymkHel MMETH 3alIUTy
oT paboThI Ha JBYX (a3ax.

3.6.1.7. HanpsbkeHue NMUTAaHUS 3JIEKTPOABHUraTesield BEHTWISATOPOB U DJIEKTPOHACOCOB -
380 B mepemenHOT0 TOKa, Ierielt yrpapieHus - 220 B mocTOsITHHOTO WiIH IEPEMEHHOTO TOKa.

[To 3aka3zy moTpeOWTeNs B CHCTeME OXJaXKICHHSA Buma [| TpaHCpOpMaTopoB Kiacca
HanpspkeHus 110 kB u MeHee MOTYT OBITh IPUMEHEHBI JIEKTPOIBUTATENN C HAPSHKCHUEM
nutanus 220 B mepemeHHOr0 TOKA.

3.6.1.8. (MckaroueH, U3m. Ne 4).

3.6.1.9. Cucrembr oxiaxaenuss BugoB HJII[ u HI[l momkHBl OBITH OOECIICUCHBI
YCTPOMCTBaMU JUIsl IPUCOEIMHEHNSI TPHOOPOB KOHTPOJISL pacxo/ia Macia.

3.6.1.10. (Mckarouen, U3m. Ne 4),

3.6.1.11. OxnmaguTeny BBIHECEHHBIX CHUCTeM oxJaxmeHus BumnoB 11 m HI] qomkHBI OBITH
YCTaHOBJICHBI B TOMEIICHUSX C TeMIlepaTypoil Bo3ayxa He menee 5 °C.

3.6.1.12. B cucremax oxnaxaenus BuuoB 1| m HIl momkHO OBITH oOecmeueHo
MIPEBBIIICHHE THAPOCTATHYSCKOIO IABJICHUS Maciia Haj AaBiICHHEM BOZABI (B 000 TOYKe
oxmamutens) He MeHee 10 klla mpm MHUHHMAaIBPHOM YpOBHE Macia B pacIIMpUTeNe



TpaHchopMaTopa.

3.6.1.13. B cucremax oxnaxaenus BugoB L] u HL] kaxbiit anexkTpoHacoc 10JKEH ObITh
CHa6)KeH MAaHOMETPOM H Ka)K[lbIﬁ OoXJIAAUTECIIb - MAaHOMETpaMU U TCPMOMETpaMU [JIA
MU3MEPEHUs JABJICHUS U TEMIIEPATyphl MAclia M BOJBI HA BXOJIHBIX M BBEIXOJHBIX IMaTpyOKax
OXJTaTUTEIIS.

3.6.2. TpeboBaHus K PYHKIIMOHUPOBAHUIO CHCTEMBI OXJIAXKIeHHS Buaa [

3.6.2.1. ABTOMAaTHYECKOE YIIpaBICHHE CHCTEMOW OXJaXneHus Buma J[ ITODKHO
obecrieunBaTh:

BKITFOUYCHHE DJIEKTPOIABUTaTeNICH BEHTWISTOPOB TIPH TOCTIKEHUH TEMIIEPaTyphl BEPXHUX
cioeB mMacna 55 °C wiv npu AOCTHYKEHUU TOKa, paBHOTO 1,05 HOMUHAJIBHOTO, - HE3aBUCUMO
OT TEMIIEPAaTyphl BEPXHHUX CIOEB Maca;

OTKITIOYCHHUE DIICKTPOJABHTATENEH BEHTIIIATOPOB IPH CHIKEHUH TEMIIEPAaTyphl BEPXHUX
cnoeB Macia 10 50 °C, ecnu npu 3TOM TOK Harpy3ku MeHee 1,05 HOMUHAIBHOTO.

3.6.3. TpeboBanus kK PyHKIIMOHUPOBAHUIO cUcTeM oxiaxkaenus Buaos JL{, H/LI, 11, HI]

3.6.3.1. ABTomarudeckoe ympasieHue cucreM oxyaxzaenus Bumos JLI, HILL, [ u HIJ
JTIOJDKHO 00eCTIeUnBaTh:

BKIIFOYCHHE DJIGKTPOHACOCOB M JJICKTPOJBUTATENEH BEHTHIIATOPOB (VI CHCTEM
oxnaxaenus sunos 11 u HILY);

BKIIFOYCHHE DIIEKTPOHACOCOB M DIEKTPOABUTATENEH BEHTHIIATOPOB (U1 CHCTEM
oxnaxnaenus sunos I u HII[) pesepBHOro oxiaauTens B3aMeH JOOOTO aBTOMATHUCCKH
aBapHUHO OTKIIOYEHHOTO Pabodvero;

BKJIFOYCHHE DPE3EPBHOTO NHTAHHS TPH HEAOIMYCTHMOM CHI)KCHHH WM HCYEC3HOBEHHH
HAIPsDKEHUs] B OCHOBHOM 1IETH, a Takke 00paTHOe MEepeKIfoueHHe Ha OCHOBHYIO IIeTb MPH
BOCCTAHOBJICHUM B HEH JOITYCTUMOT'O HAIIPSI)KCHUS

BKIIIOYCHHE U OTKJIIOUCHHE HarpeBaTelieil ImKaja aBTOMATHYECKOrO YIPAaBICHUS
cucteMamu oxytaxaeHus suaos L[ u HILI.

(M3menennas penakuusi, M3m. Ne 1).

3.6.3.2. ABToMaTHyeckoe ympasieHue cuctem oxnaxaenns suaos H/LL, I, HII gomkHO
o0ecrieuynBaTh CIEAYIONIYI0 PadOTy AIIEKTPOHACOCOB:

IIpH TeMIepaType BEpPXHUX CIOeB Macia B Oake, paBHoW 15 °C m Oomee, MOIKHBI
paboTaTh Bce pabouue 3JEeKTPOHACOCH;

[IpY TeMIepaType BEPXHUX clioeB Maciia B Oake MeHee 15 °C momkeH paboTaTh TOJIBKO
IIyCKOBOM 3JIEKTPOHACOC.

3.6.3.3. ABToMaTuueckoe ympasiieHue cuctem oxnaxaenus BuaoB L] u HAL nomkHo
oOecrieunBaTh pabOTy AJIEKTPOJBUraTeieil BEHTUIATOPOB U DJIEKTPOHACOCOB JJIsl CHCTEMBI
OXJIaXXJICHHUA BHU 1A HI—I n SHCKTpO[lBI/IFaTeﬂeﬁ BCHTHUJIATOPOB JJId CUCTEMbI OXJIAXKIACHUA BHUIA
HAII rpynnamu:

NIEpBOH - B PEXXHMME XOJIOCTOTO XOJa WM NpU Harpy3ke He Oonee 40% HOMUHAIBHOTO
TOKa;

MIEpBOH ¥ BTOPOH - IIpU Harpyske Tpancopmaropa 6oiee 40% HOMUHAIBHOTO TOKA,;

NIepBOM, BTOPOH M TpeTheil - Ipu Harpyske TpaHchopmaropa Oonee 75% HOMHUHAIBHOTO
TOKa.

ITpn HEOOIIBIIOM KOTMYECTBE OXJIAAUTEIIEH YUCIIO TPYIII MOXKET OBITh COKPAIIEHO.

ONeKTpOIBUraTEN! BEHTUIATOPOB AOJIKHBI pab0TaTh TOJIBKO MPU TEMIEPAType BEPXHHUX

cioeB Macia B 6ake 6onee 40 °C rpynmnamu B 3aBUCUMOCTH OT HAarpy3KkH TpaHcdopmaropa.
(U3meHennas pegaxkuus, U3m. Ne 4).

3.6.34. B cucremax oxnaxaeHus BuaoB I u HI uwupkynsuus Boxbl uepes
MACJIOOXJIQIUTENN JIOJDKHA aBTOMATHYECKU OCYIIECTBISTHCS MOCIE BKIIOYCHUS PadOUMX
AJIEKTPOHACOCOB IUPKYJISIIIUK MaCia U OTKIFOUAThCS [IPU CHIDKCHUH TeMIepaTypbl BEPXHUX
cioeB mMacia B 6ake Hike 15 °C wiu Ipy CHATHH HAPSHKEHUS.

3.6.3.5. ABTomMaTtnyeckoe ympaBieHue cucteM oxmaxnmeHus BumoB LI, HAIL, I u HIT
JIOJDKHO 00eCcIeurBaTh BbIJauy CUTHAJIOB ISl OCYILECTBIICHHS CIIAYIONIeH CUTHAIN3AIUN:

a) 0 BKJIFOYCHUH CUCTEMBI OXJIAXKICHUSI:

MIPY BKJIFOYEHHH ITyCKOBOTO 3JIEKTPOHACOCA;

IpY BKJIFOYCHUH PabOYUX 3JIEKTPOHACOCOB;

0) 0 HEUCIIPABHOCTH CHCTEMBbI OXJIXKIACHHSL:

IPY aBapUITHOM OTKJIFOYEHUH ITyCKOBOTO AJIEKTPOHACOCA;

IIPY aBapUHHOM OTKJIFOUSHUH JF000r0 paboyero 3JIeKTpoHacoca;

IIPY aBapUHOM OTKJIIOUEHHH PE3EPBHOTO AIIEKTPOHACOCA;

TIPY BKJIIOYEHHH PE3EPBHOIO 3JIEKTPOHACOCA;

PA  HEOTKIIIOYEHHH IYCKOBOTO  3JIEKTpOHAacoca TpH  paborarommx  pabodmx
AJIEKTPOHACOCAX;

[IPY BKJIFOYCHHH PE3EPBHOIO HCTOYHUKA MUTAHKS CHCTEMbI OXJIAXKICHHUS,

B) 00 OTKITIOUCHHUH CHCTEMBI OXJIAXKICHHS:

[IPY OTKIJIFOYEHHH paboyuero U pe3epBHOTO UCTOYHUKOB MMUTAHHS CHCTEMbI OXJIAXKICHHSL;

IPY OTKJIIOYEHHH ITyCKOBOT'O M BCEX PabOYMX AIIEKTPOHACOCOB;

I) O BKJIIOUEHWH M OTKIIOYCHUM HarpeBatens (Ui cucrteM oxyaxzieHust BunoB [l u
HAL).

3.6.4. Ykazanus o pabore TpaHc(hOpPMaTOPOB HPH NPEKpaIleHHH (YHKIHOHHPOBAHUS
CHUCTEMBI OXJIAX/ICHUS TOJDKHBI OBITh H3JI0KEHBI B KCILTYaTAllMOHHOW JOKYMCHTAIHH.

3.6.5. Bognplec ammapaThl 3aIIUTBl OT TOKOB KOPOTKOTO 3aMBIKaHWs MIKa(oB
aBTOMATHUYECKOT0 YIPABICHUS CUCTEMON OXJIAX/ICHHS JOJDKHBI ObITh CTOMKUMHE K JEUCTBHIO
TOKOB CKBO3HOT'O KOPOTKOT'O 3aMbIKaHHUS CO 3HAYCHHEM aMILTUTYTHOTO TOKa 16 KA.

3.6.6. (Mckumouen, U3m. Ne 1).

3.6.7. CucteMbl OXJIQXXICHAS JOJDKHBI IOIyCKaTh PYYHOE YIIPaBJICHHUE.

3.7. TpeboBaHus K 3aLIUTHBIM HOKPBITUSIM

3.7.1. Jlna wmacnsHbIX TpaHC(OPMATOPOB METAJUIMUECKHE IOBEPXHOCTH JJIEMEHTOB
aKTHBHOW YacTH, BHYTPEHHHE MOBEPXHOCTH 0Oaka, paclIMpUTENs M 3al[UTHOTO yCTPOWCTBA
(BBIXJIOMHOW TPYOBI) MOJDKHBI MMETHh MAcIOCTOWKOE IMOKPBHITHE, 3alIHIIAIOIISe MAacIO OT
KOHTAKTa C HIMU M HE OKa3bIBAIOIIEe BPSIHOTO BIHUSHUS Ha MACIIO.

JlomyckaeTcsl He 3alUINaTh MOKPHITUEM TOPIICBBIC MOBEPXHOCTH MArHUTHON CHCTEMEI,
MarHUTHBIE OKPaHBI, AaJIOMHHHAEBBIC IOUHBI, JETAId IEPEKIIOYAlOIINX YCTPOUCTB,
KpETe)KHbIE JeTalld, a TakKe JAPYIHe NeTadl W COCTAaBHBIE YaCcTH AKTHBHON YacTH, HE
OKa3bIBAIOIINE AKTUBHOTO KaTATUTHYECKOT'O BO3/ICHCTBHS Ha MAaCIIo.

3.7.2. OxiaguTenu CHCTEM OXJIAXIEHHS JOJDKHBI OBITh OYHIICHHBIMH W IPOMBITHIMU
TpaHc(HOPMATOPHBIM MACIIOM.



TpyObl MaciIOmpOBOIOB CHCTEM OXJAXKICHHSA, COeAMHSIOmMUE Oak TpaHchopmaropa c
OXJIaAUTCIIMH, AOJIXKHBI 6bIT]: KOppOSHOHHO-CTOﬁKHMH M MAaCJIOCTOMKMMHU HJIH HMETH
KOPPO3HUOHHO-CTOMKOE M MaclIOCTOWKOE BHYTPEHHEE MOKPBITHE.

(M3menennas penakuusi, 3m. Ne 1, 4).

3.7.3. JInsa TpaHCPOpPMATOPOB C HETOPIOYMUM KHUIKAM IHIJICKTPUKOM H MACIISTHBIX
TpaHcHOpMATOpPOB C TOPPUPOBAHHBIMH OakamMu TpeOOBaHUS 3aIIUTHl BHYTPEHHUX
MIOBEPXHOCTEH JOJDKHBI OBITh yKa3aHbl B CTaHJApTaX WIM TEXHHMYECKHX YCIOBHAX Ha 3TH
TpaHC(HOPMATOPHI.

3.7.4. HapyxHble mnOBepXHOCTH TpaHcopmaropa U3 HEKOPPO3UOHHO-CTOMKHX
MaTepuaioB JOJDKHBI HMMETh CTOHKHE K aTMOC(EpHBIM BO3LCHCTBUSAM IOKPBITHSL
HpI/lMeH}IeM]:le JJIA 9TUX uenei& JIAKOKPACOYHbIC MOKPBLITUA HOJIXKHBI 6I>ITI:. Cceporo, CBCTJIO-
Ceporo Ui TEMHO-CEPOro IIBETOB.

Junst cyxux tpancdopmMaTtopoB TpeOOBaHUs K IBETY MOKPBITHH HapyXHBIX OBEPXHOCTEN
JIOJDKHBI OBITH yKa3aHbl B TEXHMUYECKUX YCIOBHAX HAa 3TH TPaHC(HOPMATOPEL.

[ToBepxHOCTH pE3LOOBHIX COEIMHEHWH, JleTanell cowleHeHus 0aka ¢ TpaHCHIOPTEPOM
COWJICHEHHOT'O THIIa, IIOBEPXHOCTH KaTaHMsl KaTKOB, IIOBEPXHOCTH 3a3eMIICHHS JIOITyCKaeTCsl
HE 3allMIIaTh IOKPBHITHAMH. B 3TOM cioydae yka3aHHbIE ITOBEPXHOCTH MOZJIEKAT
KOHCEPBaIHH.

(M3menennas penaxkuusi, Asm. Ne 1, 4).

3.7.5. Tpauchopmatopsr mast KTII momaocteio cB. 250 kB'A u KPY nomkHbl OBITH
OKpalI€Hbl B OAMH IBET C UX U_lKa(baMI/l.

(M3menennas penakuusi, M3m. Ne 3).

3.8. TpeboBaHUs K 3a3CMJICHHIO

3.8.1. 3azemireHne 6akoB TpaHC(HOPMATOPOB JODKHO OBITH BHITOJHEHO B COOTBETCTBHH C
tpeboBarmsamu ['OCT 12.2.007.0 co cienyroniMu JONOTHSHUSIMHE:

TIpH TIPUMEHEHWH JUTA 3a3eMIICHHUS pe3b0OBOTO COCIWHEHHS OUAMETP Pe3bObl JTOIDKCH
OobiTh M12 gt tpancdopmaTopoB MoOmHOCTBIO 25 kKB'A u Oomee m M8 - mis
TpaHcHOPMATOPOB MOITHOCTHIO MeHee 25 KB-A;

MTOBEPXHOCTh 3a3eMJIIONIET0 KOHTAKTa JOJDKHA OBITh TOCTATOYHOM VIS PUCOEANHEHHS
CTaJIbHOM IIMHBI ceueHueM He MeHee 40 X 4 MM;

3a3eMIISIIOIINI KOHTAKT JO0JDKEH OBITh PACIIOJIOKEH B JOCTYITHOM MecTe BHHM3y Oaka Ha
cropone HH, a B Tpancdopmaropax c oxnaxaeHuem suja C - B JOCTYITHOM MECTE OCTOBA.

3.8.2. MarHuTtHas cucremMa TpaHcopMaropa M MAacCHUBHBIE  METaTIMYECKUE
KOHCTPYKTHUBHBIE 3JIEMEHTHI JIOJDKHBI MMETh HAIEKHOE METaUTMUECKOe COEeIMHEHHE C
6aKoMm.

3.9. TpeboBaHHS K HATPY3KE U BHEITHIM MEXaHUIECKUM BO3JIEHCTBHAM

3.9.1. Insa cyxux TpaHC(OPMATOPOB ¢ U3OIAIHEH KiiaccoB HarpeBoctoiikoct F, H, C mo
I'OCT 8865, mpenHasHaueHHBIX A1 paObOThI Ha BBICOTe, mpeBbimatonieii 1000 M (HO He
6omnee 3500 M) Hag ypOBHEM MOpS, HOMHHAIBbHAS MOIIHOCTH JOJDKHA OBITH CHIDKEHA B
3aBHCHMOCTH OT BBICOTHI YCTAHOBKH U yYKa3aHa B CTAaHAAPTAaX WM TEXHUYECKHUX YCIOBHSIX Ha

9TH TPaHC(HOPMATOPHI.

JUis  octanbHBIX TpaHC(HOPMATOPOB, IPEAHA3HAYCHHBIX JJIsi PabOThI Ha BBICOTE,
npesbimaronierd 1000 M (Ho He 60s1ee 3500 M) Hax YPOBHEM MOPsI, HOMHHAIBHAS MOIHOCTh
JIOJDKHA OBITh COXpaHEeHa HE3aBUCHMO OT BBICOTHI YCTaHOBKH.

3.9.2. MomHocTh 0OMOTOK Ha BCEX OTBETBIJICHMSX JOJDKHA OBITH HOMHHAJIBHOH, KpOME
OTpHLATENBHBIX OTBETBICHUH 0OMOTOK HIXXE MUHYC 5% HOMUHAJIBHOTO HAIIPSKEHHSL.

[Tpn pabotre Ha OTBETBIECHHUAX HIDKE MHHYC 5% HOMHHAIBHOTO HANpPsDKCHMS MOIIHOCTB
O0OMOTKH JOJDKHA COOTBETCTBOBAaTh HEM3MEHHOMY JUISI BCEX 3THUX CTYIEHEH TOKY, PaBHOMY
HOMHHAJIBHOMY TOKY OTBETBJIEHHS MHHYC 5%, a MpU OTCYTCTBHHM TakOrO OTBETBJICHUS -
OmmkaitnieMy GonblieMy TOKY (Harmpumep, IpH aAuanasoHe +8 x 1,5% - HOMHHAJIBHOMY TOKY
OTBeTBIICHNS MUHYC 4 X 1,5%).

3.9.3. Macnsaasie TpaHchOpMaTOpbl M TPaHC(HOPMATOPBI C HETOPIOYHMM  IKHIAKHM
JUBJICKTPUKOM JTOJIPKHbBI 6I)ITb paccuuTaHbl Ha CICAYIOIIHUC MNTPOAOJIKHUTEIbHBIC PEKUMBbI
paboTHI.

3.9.3.1. Ins Bcex TpaHC(hOPMATOPOB - HA IPOJOIDKUTENILHYIO HArPY3Ky OJHOM WIIH JIBYX
0OMOTOK TOKOM, MpEBBIMIAIOINM Ha 5% HOMHHAJIBHBIH TOK OTBETBIICHHS, Ha KOTOpPOE
BKJIIOUEHA COOTBETCTBYIOLIass OOMOTKa, €ClM HalpspDKeHHEe HU Ha OJHOW M3 OOMOTOK He
MIPEBBIIACT HOMHHAIBHOTO HAINpsDKEHUS] COOTBETCTBYIOIIEro OTBeTBICHHUS. [Ipu 3TOM TOK
Harpy3KH He [JObKeH mpeBbmmarte 1,05 ~HOMHHampHOTO TOKa  OOMOTKH, B
aBTOoTpaHc(opMarope TOK B o0Omed oOMOTKE HE JJOIDKCH NPEeBHIIIATh HAMOOIBINNI
JUTNTETBHO JOMYCTHMBIN TOK 3TOH OOMOTKH, a MOIITHOCTh TpaHC(opMaTopa HE T0DKHA OBITH
0oJee HOMHUHAIIBHOH.

39.3.2. Jlas TpexoOMOTOYHOro TpaHchopmaropa - J00OE  pacmpeieicHHe
MIPOJIOSDKUTENBHBIX HArpy30K MO €ro 00MOTKaM MpH YCIIOBHH, YTO HU OJHA U3 TPeX 0OMOTOK
He OyIerT Harpy)KeHa TOKOM, MpPEBBIIAIIIAM JonycTuMbli no 1m.3.9.3.1, a mortepu
TpaHcdopmaropa He IMPEBBICAT CyMMY €ro IOTEpPb XOJIOCTOIO XOJa W HauOOJIbLIEro H3
3HAYEHHH ITOTEPb KOPOTKOTO 3aMbIKaHHs ITap OOMOTOK.

3.933. Jus TpexoOMoTOouHOro aBTOTpaHcopmaropa - I0boe pacrpeneneHue
MIPOJIOIDKUTENBHBIX HArpy30K MO ero 00MOTKaM MpH YCIIOBHH, YTO HU OJHA U3 TPEeX 0OMOTOK
He OyHer HarpyeHa TOKOM, IPEBBIIAIOMNAM JomycTuMblii mo 1m.3.9.3.1, a mortepu
aBTOTpaHc(OpMaTOpa HE IIPEBBICAT CyMMY €ro HOTEPh XOJOCTOTO XOJa M MaKCHMAaJIbHBIX
Harpy304HBIX ITOTEPb.

HpHMeanHe, I[J'If[ 06MOTKI/I, Hal"py)l(eHHOﬁ TOKOM, HNPEBLIIIAIOIIUM €€ HOMMHAJIbHBIN TOK, a TAKXKC
JUIS BEPXHUX CJIOEB Macja WIHA APYroro XHIKOTO AWDICKTPHKA U JUIA APYTHMX OOMOTOK pacyeTHOe
MIPEBBILICHUE TEMIIEPATYPBI MOJKET OBITH BBILIE YKa3aHHOT'O B HACTOSILEM pa3Jielie, HO He Oosee ueM Ha
5 °C. DTO OTHOCHTCS TaKXKe K PacCUeTHBIM NPEBBIIICHUSIM TEMIICPATypPbl, OTKOPPEKTHPOBAHHBIM 10
pe3ynbraTaMm UCIBITAaHUM Ha HarpeB.

3.9.4. JlonycTHMbIE TPOIOIDKUTEIBHBIC HATPY3KH CYXHX TPaHC(HOPMATOPOB IOKHBI
OBITh YCTAaHOBIICHBI B CTaHAAPTAX WM TEXHWYECKUX YCIOBHSIX Ha TPaHC(HOPMATOPHI
KOHKPETHBIX TPYIIIT U THTIOB.

3.9.5. B tpanchopmaTopax ¢ pacuierieHHOH Ha qBe dactu ooMotkoit HH HOMmHANbHAS
MOIITHOCTh KaXIO0H W3 ee yactel MoivkHa OBITh paBHa 50% HOMHHANBHOW MOIIHOCTH
Tpanchopmaropa.

3.9.6. Beomel u otTBOasl HedTpamu o0MmoTkn HH 10omkHBI OBITH BBIOpAHBI Ha
MPOJIOSDKUTENBHYIO HArPY3KY TOKOM, PaBHBIM:

Uit TpaHcopMaTtopoB €O cxeMoW coeaMHeHuss oOMoTok Y/Y, - 25%, mus



TpaHCc(HOPMATOPOB CO CXeMaMHU COeIUHEeHUs oOMOTOK Y/Z, u /Yy - 75% HOMUHATBEHOTO
Toka oomoTku HH.

3.9.7. Broas! u otBobI HelTpanu BH TpanchopmaTopoB kitaccoB HampsbkeHus 6 - 35 kB
€O cxeMoii coenHeHus1 00MOTOK Y,/J1 Bcex TpaHchopMaTopoB KiaccoB HanpsbkeHus 110 kB
W BBIIIE JOJDKHBI OBITh BBHIOPaHBI Ha MPOJOJDKUTENBHYIO HAarpy3Ky TOKOM, paBHBIM
HOMHHAJIBHOMY TOKY oOMoTKH BH.

Beoget u otBomel HedTpamu CH TpexoOMOTOYHBIX TpaHC(HOPMATOPOB KIIACCOB
HanpspkeHuss 110 kB u Beime DOWKHBI OBITH BEIOPaHBI Ha MPOMOIDKHUTENBEHYIO HArpy3Ky
TOKOM, paBHBIM HOMHHAJIFHOMY TOKYy 0OMoTKu CH.

(M3menennas penakuus, U3m. Ne 1).

3.9.8. ®opma KpHBOI HaNpsDKEHHUs, MOABOIUMOTO K TpaHC(OpMATOpy, IOJDKHA OBITh
NPaKTHYECKH CHHYCOWJAIBHOW, a cucreMa (as3HbIX HaNpsHKeHUH - [PaKTHYECKH
CUMMETPHYHOM.

[pumeuanue. [loHATHS "MpaKTHUECKH CHHYCOMAANbHas" M "IPaKTHUECKH CHMMETpUYHas" - 110
T'OCT 3484.1-'OCT 3484.5.

3.9.9. (Uckarouen, U3m. Ne 4).

3.9.10. Kareropuu pa3MemieHus Uil MacJITHBIX TpaHC(HOPMATOPOB, TPaHC(HOPMATOPOB C
HETOPIOYUM KUAKUM JUDJIEKTPUKOM U CyXHX IepMETHYHBIX TpaHchopmaTopos - 1 - 4, s
CyXHUX HeTepMETHIHBIX TpaHCchopmaTopos - 3, 4 mo TOCT 15150.

4. TPEBOBAHUS BE3OITACHOCTH

4.1. TpeGoBanusi 6€30MAaCHOCTH, B TOM YHCJIE TOXKAPHOH, JOJDKHBI COOTBETCTBOBATH
I'OCT 12.2.007.0, TOCT 12.2.007.2 u 'OCT 12.1.004.

BeposiTHOCT BO3HMKHOBEHHSI IOXKapa B CHIOBBIX TpaHchopMaTopax He [OJDKHA
npesbimath 10 B rox.

(M3menennas penakuusi, M3m. Ne 4).

4.2. TpancdopmaTops! JOJKHBI OBITH CHAOXEHB! TPUKPEIUIEHHBIMU K 0aKy JeCTHULEH U
ynopamu B cootBerctBur ¢ [OCT 12.2.007.2.

JanHoe TpeOoBaHME HE PACIIPOCTpaHICTCs HA repMeTHYHbIe TpaHchopmaTopsl st KTTI
(6e3 pacmmpurens).

Jnst epeABUKHBIX TPaHC(HOPMATOPOB JIOMYCKAETCs JIECTHHILY BBINIOJHATH B BUJE CKOO,
NPUBapEeHHBIX K 0aKy TpaHcdopmaropa.

4.3. TpeboBanus Oe€30MaCHOCTH ISl TpaHCHOPMATOPOB, 3aMOJHEHHBIX HETOPIOUNM
KUIAKUM JUIJICKTPUKOM:

a) CUHTCTUYCCKUEC KUIKUEC TUIJICKTPHUKN HE TOJKHBI 6]>ITI) TOKCHYHBI;

0) CHHTETHYECKUE KUJIKUE UIIEKTPUKHI HE TOJDKHBI MOJ/IepKUBATh TOPEHNE;

B) Mapbl CHHTETHYECKUX KUAKHUX JTU3JIEKTPUKOB U IPOSYKTHI X Pa3JIOKEHUS HE JOJDKHBI
00pa3oBHIBaTh B CMECH C BO3/JyXOM WJIM a30TOM TOKCHYHOM, B3PHIBYATOW WM TOproyel
CMECH.

[Ipumeuanue. Beenenue B neictBue TpeOOBaHUS, yCTAHOBICHHOTO MOAIMYHKTOM a, - ¢ 01.01.89.

4.4. lonycTuMble 3Ha4€HHsI LIIYMOBBIX XapaKTEPUCTHK JUIsl MacJISHBIX TpaHC(OpMaTopoB
- no 'OCT 12.2.024, nns cyxux TpaHC(HOPMATOpOB M TPaHCHOPMATOPOB, 3aNOTHEHHBIX
HErOpIOYUM KHUAKHM JUAJIEKTPUKOM, U TpaHcdopmaropoB Ha HampsbkeHue 1150 kB - mo
CTaHAApPTaM U TEXHUYECKUM YCIIOBHSM Ha 3TH TPaHC(HOPMATOPEL.

(U3meHeHHas pepakuus, U3m. Ne 4).
5. KOMIIVIEKTHOCTb

5.1. B komIuiekT TpanchopMaTopa I0HKHBI BXOJAUTH €0 COCTABHBIC YaCTH.

5.1.1. CocraBHble 4YacTH, BXOIAINIME B KOMIUIEKT TpaHcpopMmaTopa, MOJDKHBI OBITh
yKa3aHbl B CTaHJApTaX WM TEXHUYECKHUX YCIOBUIX Ha TPAHC(HOPMATOPHI KOHKPETHBIX TPYIIT
WJIN TUIIOB.

HpI/IMe‘laHI/Ie. B xommiekT Tpchd)opMaTopa BXOJHUT TaKXKXE MacCJio, 3aJIMBacMOC B Tpchq)opMaTop
IIpU TPAHCTIOPTUPOBAHUU B COOTBETCTBHUU C Tpe60BaHI/IHMI/I H836, U CUJIMKarcib.

(U3meHennas pegakuus, U3m. Ne 1, 4).
5.1.2. (Mckarouen, U3m. Ne 1).

5.1.3. Macnsanble TpaHChOpPMATOpHl, TpaHCHOpTHpyeMble 0e3 Macna, c Oakom,
3aII0JTHEHHBIM CYXUM BO3/1yXOM HJIM HHEPTHBIM I'a30M, JOJDKHBI OBITh YKOMIUIEKTOBAHBI:

KOMIIJIEKTOM OaJIJIOHOB CO CXKaThIM I'a30M B KOJIMUYECTBE, JOCTATOYHOM JUTS TIOAJECP KAHUS
nmaBieHuss B Oake, paBHOoro 5-50 klla Ha BpeMs TpaHCHOPTHPOBAHUS H TIOCIETYIOIIETO
XpaHEHHUST,;

YCTPOMCTBOM Ul MOANUTKH Ta3oM Oaka, aBTOMATHYECKH MOIJICPXKUBAIOIIUM B HEM
n36bITouHoe gasnenue 5-50 klla.

(M3menennas penakuus, U3m. Ne 1).

5.1.4. Tpancdopmatopsl ¢ cuctemamu oxiaxaeHus BunoB 1 w HII, mis xoTopbix
IpeycMaTpUBaeTCs MPUMEHEHHE HOPMAaIN30BAHHOM CHCTEMBI OXJIQXK/ICHUSI B COOTBETCTBUU
C THUIIOBBIM IPOEKTOM, KOMIUICKTYIOT TpyOaMu IOJCOCIMHEHHS CHUCTEMBl OXJIXKICHUS K
TparchopmaTopy.

5.1.5. K TparCchopmaTopy MpuIararoT CIeIyOIy0 TEXHHIECKYIO TOKYMEHTAIHIO:

nacropT TpaHchopmaropa;

M1aCcTIOPTa KOMIUICKTYIOIUX U3 EITHH;

HHCTPYKLMIO MO OSKCIUTyaTaluy TpaHchopMaTopa, BKIIOYAIOLIYIO JIOKYMEHTALHIO II0
IUIAHOBOMY PEMOHTY;

MHCTPYKLUHIO IO TPAHCIIOPTUPOBAHHUIO, PA3rpy3Ke, XpPaHEHWIO, MOHTaXXy MU BBOIY B
JKCILTyaTaluio TpaHchopmaropa;

YEepTeXKM BAXKHEHIIMX COCTaBHBIX YacTed B COOTBETCTBHM CO CTaHAApTaMy WIH
TEXHUYECKUMH YCIOBUSIMHU Ha TPaHC(HOPMATOPHI KOHKPETHBIX TPYIIT M THIIOB.

OCHOBHBIE TEXHHYECKHE JaHHBIE M XapaKTEPHCTHKH, KOTOpBIE JOJDKEH COJAEPXKATh
macmopT TpaHcopmaTopa, IPUBEACHBI B IPUIIOKESHUH 4.



6. TIPABUJIA TIPUEMKH

6.1. Tpchq)opMaTop noABEpraroT MNprUEMO-CAATOYHBIM, HNPUCMOYHBIM, THUIIOBbLIM,
NEPUOANICCKUM U KBaJ'II/I(i)I/IKaIII/IOHHLIM HUCIIbITAHUAM.

(M3menennas penaxkuusi, A3m. Ne 4).

6.2. [Tpuemo-cnaTOYHBIC HCITBITAHHS

6.2.1. Tlepen mpoBemEHHEM IPHUEMO-CAATOYHBIX HCIBITAHUN KaKAblii TpaHchopMaTop
JIOJDKEH OBITh HOABEPTHYT HApY)KHOMY OCMOTPY M HPOBEPKE Ha COOTBETCTBUE PAaOOUUM
qepTexam.

6.2.2. [IpreMo-CAaTOYHBIM HCIIBITAHHSIM ITOJIBEPTAOT KAXKABIH TpaHchopMarop.

6.2.3. IIporpaMmma mpreMo-cIaTOYHBIX UCTIBITAHUH TOJIKHA COAECPKATh:

NpoBepKy Kod(duumeHTa TpaHCGOpMaIMU U TPYIIBl COSANHEHUS] OOMOTOK - JUISi BCEX
TpaHc(opMaTopoB;

ucnbiTaHue npoObl Maciaa K3 0aka MAacisHOTO TpaHcopMaropa M KOHTaKTOpa
ycrpotictsa PITH, umeromiero ramenue 1yru B Macine:

oTpeneieHrne IPOOUBHOTO HANIPSHKEHUS - T TpaHCHOopMaTopoB MOITHOCTRIO | MB-A n
Oornee m TpaHCPOPMATOPOB Kjacca HAMpsKeHHWS 35 KB HE3aBUCHMO OT MOLTHOCTH; IS
OCTaJBHBIX TPAaHC(POPMATOPOB IMPOOMBHOE HANPSDKEHHE OMPENeNIoT 1Mo mpode Maca,
0TOMpaeMOro He pexe OIHOTO pasza B JICHb M3 €MKOCTH, W3 KOTOPOH Macio 3alMBaiOT B
TpaHC(OPMATOPHI, a TAKKE HEMOCPEICTBEHHO IOCIE KaXXJOH JIOJIMBKU Macia B YKa3aHHYIO
€MKOCTb;

ompeielieHue TaHTeHca Yriia JUAJIEKTPUUeCKUX MoTeph npu Temnepatype mioc 90 °C -
JuIs Bcex TpaHcdopmaTopoB kiiaccoB Hanpsbkenus 110 kB u Boiie;

OIIpe/IeJICHUE BJIarOCOAEPKAHUS U COJEPKAHMsI MEXaHWYECKUX TpHMecel JUId Macia U3
O6aka TpaHchopmaTopa - Uil TpaHC(OPMATOPOB, B KOHCTPYKTOPCKOH JOKYMEHTAalUU
KOTOPBIX YKa3aHHBIC IIOKa3aTeld HOPMHUPOBaHBI. JlomyckaeTcsi oOInpeaensTs HpoOMBHOE
HalpspKeHUe 110 Mpode Maciia, 0TOMpPaeMoro He peXke OJHOTO pa3a B AEHb M3 EMKOCTH, U3
KOTOPOH 3alOJHSIOTCS MAaclioM TpaHC(hOpMaTOpbl MOIIHOCTRIO 10 6,3 MB-A kimaccoB
HanpspkeHus: 10 35 kB BKIIIOUNTENHHO, €CIIM MPOOHBHOE HAIPSIKEHHUE BBIIIE JIOMYCTHMOTO
He MeHee ueM Ha 15%.

Hcneitaane npoOsl Maciia U3 KOHTakTopa ycrpoiictea PITH momyckaercss mpoBOAUTE 110
YCTaHOBKH 3TOr0 YCTPOKCTBA Ha TpaHC(HOPMATOP;

UCTIBITaHUE 3JIeKTpudeckoil npounoctu uzomauuu - mo 'OCT 1516.1 u T'OCT 20690 B
o0beMe MPHUEMO-CAATOYHBIX HCHBITAaHUN - ISl TpaHC(OpPMATOpPOB Kilacca HANpsHKEHUS 110
750 kB BrmrouutensHo. s TpaHchopmaropoB kiacca HampsbkeHus 1150 kB o0bem
UCIIBITAaHHUH JIOJDKEH OBITh YCTaHOBJIEH B TEXHMYECKUX YCIOBHAX Ha 9TH TPaHC(HOPMATOPHI;

MIPOBEPKY IMOTEPh M TOKA XOJOCTOrO Xojaa (OMBIT XOJOCTOTO XO0na) - ISl BCeX

TpaHc(opMaTopoB;
NPOBEPKY IIOTEPh W HANPSKEHHS KOPOTKOIO 3aMbIKaHHs HA OCHOBHOM OTBETBIICHHH
0OMOTOK  (OTMBIT KOPOTKOTO 3aMBIKaHWs) - Ui Bcex TpaHchopmaropoB. s

TpaHcdopmaropoB 25 KB-A u MeHee J0mycKaeTcsi MPOBOAUTH 3Ty IPOBEPKY BHIOOPOYHO OT
napTuy TpanchopMaTopoB oxHOro tuma. Uucio tpaHcdopMaTopoB B MapTHUH U pelIaoliee
MPaBUIIO OMPEICISIFOT CTaHAAapTaMU WM TEXHUYECKHMH YCIIOBHUSIMH Ha TPaHC()OPMATOPHI

KOHKPETHBIX TpYyNN WIM THUIOB. JlomyckaeTcs HE MpPOBOAWUTH IIPOBEPKY HOTEPh U
HAIPSDKEHUS] KOPOTKOTO 3aMbIKAHHSI MEXKIy YaCTSAMH PacllIeIUIEHHOW OOMOTKH;

ucnelTanne 0aka  TpaHcopmaropa Ha  TepPMETHYHOCTH -  JUII  MAcJSIHBIX
TpaHcdopMaTopoB, TPaHCHOPMATOPOB, 3aIOJHEHHBIX HETOPIOYNM JKUAKUM AHMIIEKTPHUKOM,
U CyXHMX TepMETHYHBIX TpaHcdopmaropoB. TpeOoBaHMs K HCHBITAaHUIO Oaka Ha
TePMETHYHOCTh JOJDKHBI OBITh YCTaHOBJIEHBI CTaHAAPTAMH WM TEXHWYECKUMH YCIIOBUSIMHU
Ha TpaHc(opMaTOps! KOHKPETHBIX THUIIOB U TPYIIIT;

ucnsiTaane yerpoiicts PITH B c6ope ¢ TparchopMaTopoMm; P STOM IPOBOMAT:

MIPOBEPKY MOCIIEAOBATEIILHOCTH ACHCTBUSI KOHTAKTOB, €CIM OHA HE IPOBEpsUIach 10
ycTtaHoBKH ycTpoiictBa PITH Ha Tpancopmarop;

NPOBEPKY NPAaBUIBHOCTH COYICHEHHS MOHTHPYEMBIX Ha TpaHC(opMaTope COCTaBHBIX
yacted yctpoiicrsa PIIH;

U3MEpEHUE KPYTSILIEr0o MOMEHTa Ha Bally [IPUBOJA C NMPOBEPKOW pabOThl MEXaHUYECKON
OJIOKUPOBKH PYYHOT'O YIIPaBJICHUS;

HPOBEPKY MPABUILHOCTH PaOOThI OJIOKUPOBKH AJIEKTPOJBHUIATEIS TIPHUBO/IA;

npoBepky ycrpoiictsa PIIH nox HanpsbkeHuem myteM 4-5-KpaTHON MPOTOHKU IO BCEMY
JUana3oHy peryJIupOBaHusl.

OZHOBpPEMEHHO C MPHEMO-CHATOYHBIMU HCIHBITAHMAMU U3TOTOBUTENb IPOBOIUT
CIIEAYIONINE W3MEPEHUs JUIA CPaBHEHHUS MX PE3YJbTaTOB C pe3yiIbTaTaMH HM3MEPEHHH B
9KCIITyaTaIlH:

OIIpEZICTICHUE  CONPOTHBICHHUS OOMOTOK  IIOCTOSIHHOMY TOKYy - JII  BCEX
TpaHCHOPMATOPOB;

OIIpeZieTICHUE AUNIIEKTPUUECKUX NTapaMeTPOB N30JIIINY;

OTIpeielIeHHue CONPOTUBIICHUS 30NN,

olpelieNieHHe TaHTeHca yria JUAJIeKTPHYECKUX TOTeph M eMKOCTH -  JJIf
TpanchopMaTopoB Kiacca HanpspkeHus 35 kB momHocThio 10 MB-A 1 Oonee U as Bcex
TpaHcdopmMaTopoB KiaccoB HanpspkeHus 110 kB u Bble;

OIIpeZieJIeHUE TTOTEPh XOJIOCTOrO XO/a MPH MAJIOM HalpsDKEHHUH - JUIS TpaHc(HOpMaTOpOB
MmomHocThio 10 MB-A n Goxee.

6.3. IIpueMOYHBIM HCHBITAHUSIM HOABEPTalOT ONBITHBIE 00pa3Ibl, ONBITHBIE MTAPTUH WIIN
TpaHC(OpMaTOpPBl €IMHUYHOTO MPOM3BOACTBA Ha COOTBETCTBHE TPEOOBAHUSIM HACTOSILIETO
CTaHAApTa M CTAHAAPTA WM TEXHMYECKNX yCIOBHHA Ha TpaHc(hopMaTopbl KOHKPETHBIX TPYIII
U TUIIOB.

[Iporpamma NprHEeMOYHBIX UCIBITAHUH TOKHA COOEPIKATh:

UCTIBITAHMSA, TPOBEPKHM M M3MEPEHHs MO 1.6.2; NpH 3TOM JOMOJHHUTEIBHO CIEAYET
MIPOBOJUTh M3MEPEHHE IOTePh U HANpsDKEHUS KOPOTKOTO 3aMBIKaHUS Ha KpailHMX
oTBeTBIeHUsIX TpaHchopmaropoB PIIH, a Takke wu3MepeHHMe HanpsHKEHHS KOPOTKOTO
3aMbIKaHUS YaCTEeH PaclICIICHHONH 0OMOTKH;

UCTIBITAaHHUE DJIEKTPHYECKOH MPOYHOCTH M30JIIMK B 00bEME NMPUEMOYHBIX UCIIBITAHUH -
no 'OCT 1516.1 u TOCT 20690 mist TpanchopMaTopoB KilaccoB HanpspkeHus o 750 xB
BKJIIOUHUTENBHO.

Jus TpanchopmaTopoB Kinacca HanpspkeHHs 1150 kB 00beM wcmbITaHUN JOMKEH OBITH
YCTAHOBJICH B TEXHUYECKUX YCIIOBHAX Ha 3TH TPaHCHOPMATOPHI;

HCIIBITAaHNUE Ha HArpeB;

UCTIBITAaHWE Ha CTOMKOCTh NMPHU KOPOTKOM 3aMBIKAHUM M CTOHKOCTH K YJAAPHBIM TOJIYKAM
Harpysku (IocieaHee TOIbKO Ul TPaHC(HOPMAaTOPOB COOCTBEHHBIX HY K/ 3JIEKTPOCTAHLHI) -



mias  TpaHchopmaropoB  Tpex(asHbIX HOMHHAIBHOW MoIHOCTRIO g0 630 MB-A
BKJIFOYHUTENBHO;

UCTIbITaHUs 0aKa Ha MEXaHUYECKYIO POYHOCTH!

IIPY BHYTPEHHEM M30BITOYHOM JaBJICHUH - U TPAHC(HOPMATOPOB C HETOPIOYMM KUIKHM
JIM3JIEKTPUKOM, MACIISTHBIX M CYXHX T€PMETHYHBIX TPaHCPOPMaTOpOB,

IIpU BakyyMe - sl TpaHc(OpMaToOpoOB C HETOPIOYUM IKMIKHM JMUDJICKTPUKOM H
MAacCIIIHBIX TpaHchopMaTopoB MormHOCTEI0 | MB-A 1 6oree,

Ha TpaHCIopTepe - A TpaHc(hOpMAaTOPOB, TPAHCIIOPTUPYEMBIX Ha TpPaHCIIOPTEPE
COWICHEHHOTO THIIA;

UCTIBITAaHWE AKTMBHOW 4YacTH HAa MEXaHWYECKYI0 NPOYHOCTh INPHU MOABEME AKTHBHOU
4acTH M MPH 3alPEeCcCOBKe OOMOTOK - i TpaHchopmaTopoB MoimHocThio 100 MB-A u
boutee;

aKyCTHYECKHUE UCIIBITaHMs - 1715 TpaHcopmaTopoB MoirHocThi0 100 kB-A u Goee;

U3MEPEHUE CONPOTHBIICHUS HYJIEBOH IIOCIENOBAaTEIbHOCTH - Uil Tpex(a3HbIX
JIBYyXOOMOTOYHBIX TpaHc(opmMaropoB 0e3 OOKOBBIX SIPM, MMEIOIIUX CXEMY COEIUHEHHS
obmoTok Y,/JI. B ocTranbHBIX ciydasx Takue M3MEpEeHHs IPOBOJAT MO 3aKasy IOTpeOHTeIs
110 METOJIMKE, COTIACOBAHHON C MOTPEOUTEIIEM;

B3BELIMBAHME - IS TPaHC(HOPMATOPOB MOLTHOCTHIO 110 1,6 MB-A BKIntouUnTEIHHO;

N3MEpEHNE TapMOHHYECKOTO COCTaBa TOKA XOJIOCTOTO XOa;

MIPOBEPKA MPEBBIICHUH TEMIIEPATyPhl KOHTAKTOB ChEMHBIX BBOJIOB.

IIpumeuanus:

1. IIpu cornmacuu OCHOBHOTO MOTPEOUTENS NOMYCKACTCsA HE MPOBOAMUTH HCIBITAHUSA HAa CTOHKOCTh
IIpU KOPOTKOM 3aMbIKaHHUHU.

2. McnpITaHUIO HA CTOMKOCTH IIPU KOPOTKOM 3aMBIKAHUU ITOAJIC)KUT UCIIOJTHCHUE TpaHC(bopMaTopa
¢ tem HampspkeaneM HH wmmum CH, xoTopoMy COOTBETCTBYIOT HaMMEHBIIHE 3alachl CTOHKOCTH
TpaHchopMaTopa Ipy KOPOTKOM 3aMbIKaHHH (B pacdere).

6.2.3, 6.3. (MU3menennas pegakuus, Uzm. Ne 1, 4).

6.4. Heo0Xx01MMOoCTh M 00bEM THITOBBIX HCIIBITAHUH ONIpEessieT H3TOTOBUTENb.

6.5. Ileppoueckye NCIBITAHUS CIEAyeT IPOBOANTH B 00bEME MPUEMOYHBIX UCTIBITaHUH
HE pEeKe OJHOTO pasza B 5 Jer Jjs TpaHCchopMaTopoB MOIIHOCTRIO MeHee 10 MB-A, ogHoro
pa3a B 8 jer - ans TpaHchopMaTopoB MomHOCTRIO 10 100 MB-A 1 omHoro pasa B 10 ner -
st TpaHchopMmaropoB MomHOCTEI0O 100 MB-A u Gomee. [[OMOTHUTEIHHO IIPOBOMST
KOHTPOJIb TIOKa3aTeNeH HaTeKHOCTH.

HcnblTanus W30J1MKM TIPOBOASAT B 00BeMe mepuoamueckux wucnbitanuii mo ['OCT
1516.1.

Ecnu 3a mepuon, mpouiequinid mocsie MpoBeIeHUs] MPUEMOYHbIX, KBaIU(HUKAIMOHHBIX
WM NpeAbIAyuX NEPpUOIUICCKUX HCHbITaHHﬂ, 6])1.]'1[/1 IMPOBEACHBI TUIIOBLIC UCIIBITAHUA 110
OTACJIbHBIM BHJaM l/ICH])IT&HI/lﬁ, TO OJOTHU MUCIBITAHUSA JOJI’KHBI 6I)ITI) 3aCYUTaHbl Kak
NEPUOANICCKUC. ﬂOHyCKaeTCﬂ HC MOPOBOJUTH NEPUOANYCCKUEC HCIBITAHHWA Ha HArpeB, Ha
CTOMKOCTh NPU KOPOTKOM 3aMBIKAHMW M CTOMKOCTh K YIAapHBIM TOJNYKaM Harpys3kd, Ha
MEXaHWYECKyI0 MPOYHOCTh 0aka Ha TPaHCIOPTEPE M aKTUBHOM YacTH, a TaKXKe WCIIBITaHMs
aKyCTUYECKHE U Ha B3BEIINBAHUE.

HenpoBenenmne wucmeiTaHWii Ha CTOWKOCTH NPH KOPOTKOM 3aMBIKAHUH IIOJDKHO OBITH
COTJIACOBAHO C OCHOBHEBIM IOTPEOUTENIEM.

(M3menennas penakuusi, Asm. Ne 1, 4).

6.6. Ecnii nipu ucribITaHusIX XOTsL OBl OJMH M3 IapaMeTpoB TpaHcdopmaropa He Oyaer
COOTBETCTBOBATh TPEOOBAHUSM HACTOSILIEr0 CTAHAAPTA, CTaHAApPTa WIH TEXHHYECKHX
YCIOBHH Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYNI WM THIIOB, TO TOCIE YCTpPaHCHHs
NOPUYMHBl BO3HUKHOBEHHs JE()EKTOB IOBTOPHBIC HCIBITAHHUS MPOBOIAT IO IMyHKTaM
HECOOTBETCTBUSL.

Ecim nns ycrpaneHus npuuuH 1e()EKTOB WM JUIS OLIGHKH Pe3yJbTaToB HCIBITAHUN Ha
CTOMKOCTh NP KOPOTKOM 3aMBIKaHHUH IPOM3BOIMIACH Pa30OpKa MAarHUTHOH CHCTEMBI, TO
JOIYCKAIOTCs IIpe/eNbHbIE OTKIOHEHHS OT HOPMUPOBAaHHBIX 3HAYEHHII HOTEph M TOKa
xonoctoro xoaa +25% u +60% cooTBETCTBEHHO.

Jnst ucUbITaHWM Ha CTOMKOCT IPH KOPOTKOM 3aMbIKAHMHM B CJIydae BBIABICHHS
MOBPEXKACHAN OJHOTO M3 DIEMEHTOB TpaHcopMmaTopa [OOMyCKAaeTcsi HE MOBTOPSTH
HCIbITaHUA, €CJIM NpUYIrHA HOBpe)KZ[eHl/Iﬁ YCTPaHACTCA BBECACHUCM NOIOJHUTCIBHBIX MEP,
MMPOBEPCHHLIX HA MOJCJIAX WIN APYTUX UCIIBITAHHBIX TpaHC(l)OpMaTOan.

(M3menennas penakuusi, M3m. Ne 4).

6.7. JlomyckaeTrcsi TPOBOAWTH pPA3IMYHbIE BHIBl NPHEMOYHBIX, THUIOBBIX U
MEPUOANIECKUX HCHBITAHMH Ha Pa3HBIX TpaHC(HOpMATOpax AAHHOTO THIIA OJHOTO 3aBOJa-
N3TOTOBUTEIS.

TpancdopmaTtopsl, HMelOIIMEe OTIMYMA B O0O3HAYEHHM THUNA, HO OAWHAKOBYIO
KOHCTPYKIHMIO NPUMEHUTEIBHO K KOHKPETHOMY BHIY HCIIBITAaHHH, PAacCMaTPUBAIOT JUIS
9TOTO BU/Ia UCTIBITAaHUI KaK OAMH THIL

(U3meHennas pegakuus, U3m. Ne 1, 4).

6.8. IIpoTOKOIBI IPUEMOYHBIX, IEPUOAUIECKUX UCIBITAHUN U JaHHBIE OIBITa KOPOTKOrO
3aMBIKaHMs TI0 (azam (HarpsHKEHUsI, TOKK ) IPEIbSIBISIOT HOTPEOUTEINIO N0 ero TpeOOBaHMIO.

(M3menennas penakuusi, A3m. Ne 4).

6.9. [lomyckaercsi He MPOBOIUTH IPHUEMOYHBIE HCIBITAaHUS TpaHcopmaropa JndO
OT/ICTIbHBIC BUJIbI ATUX UCMBITAHUN Ha OCHOBE CpPaBHEHHs ¢ TpaHC(HOPMATOPOM aHAJIOTUYHON
KOHCTPYKIUHU (IIPOTOTUIIOM), HM3TOTOBJICHHBIM Ha TOM K€ MPEANPUSTHA M YCIEIIHO
BbIACPKABUIMM COOTBETCTBYIONIUEC MCIIbITAHUA, €CIIN COGJ’IIOZ[CHI)I ycCioBus, NEPCUUCICHHBIC
HUXKE.

WcnpiTanusa He IMPpOBOJAT:

HA HArpeB - €CIH pPAacCMAaTPUBaeMBI TPaHC(HOPMATOP W MPOTOTHI MMEIOT MOITHOCTH
PaBHOIICHHBIC WK MeHee (HO He 0oJiee 4eM BIBOE), aHAJOTHYHBIC KOHCTPYKIUU OOMOTOK U
MArHUTHOH CHCTEMBI, BUJ OXJQXICHHSA, KOHCTPYKIMIO OXJIAXIAIOMIEW CHCTEMBI, a
MPEBBIIICHHUS TEMIIEPATypbl PACCMAaTPUBAEMOro TpaHChOpMaTOpa C y4eTOM pPEe3yJbTATOB
UCIBITAaHUN HA HArPEeB MPOTOTHUIIA U COMOCTABUTEILHOTO TEILIOBOTO PaciyeTa COOTBETCTBYIOT
HOpMaM, IpUBEIEHHBIM B 11.3.2.1;

Ha CTOMKOCTh IpPU KOPOTKOM 3aMbIKAHHUHM - €CJIM MPOTOTUI HMeeT 0oJjiee BBICOKHE
pacyeTHble MEXaHUYECKHEe YCHJIMsI, HArPy3KH U OCEBbIE CHJIbI HA OMOPbI U MEHBIINE 3aMachl



[POYHOCTH MPU OAMHAKOBBIX C JaHHBIM TpPAaHC(HOPMATOPOM KOHCTPYKIHAX OOMOTOK,
OTMOPHOM HW30JALMM, NPECCYIOIMX 3JIeMEHTaX M JAPYIMX CYIIECTBEHHBIX IpU3HaKaX.
MoutHOCT  MPOTOTHIA HE  JO/DKHA IIPEBBIIIATh  MOIIHOCTh  PAacCMaTpHBaeMOTO
TpaHcdopmaropa Oosnee yeM BaBoe. s TpaHcdopmaropoB MomHocThio 1 MB-A u Gonee
COIIOCTAaBUTENBHBI pacyeT JOJDKEH OBITh BBHIOJHEH IO METOJMKE, COTJIACOBAaHHOW ¢
norpeduteneM. IIpy HEBBINOJIHEHUN PACUETHBIX COOTHOIICHWH HMCHBITAHUS Ha CTOMKOCTB
P KOPOTKOM 3aMbIKaHUM OO0s3aTEeNIbHBI, 332 MCKJIIOYEHHEM CiIydas, KOTrJa €ANHCTBEHHBIM
BUIOM BO3JICHCTBUH, 110 KOTOPOMY HE BBITIOJIHEHBI TPEOYEeMbIe pacyeTHBIE COOTHOIICHHUS MO
ko3 unmeHTam 3amnaca, SIBISIOTCS paauaibHbIE CHIIBI BO BHYTPEHHHX OOMOTKax. B stom
cllydae JIOIyCKaeTcsl 3aMEHATh UCIIBITaHUS TpaHC(HOpMaTopa HCIBITAaHUEM II0JTHOPa3MEPHBIX
MoJeneil 0OMOTOK;

Ha MEXaHWYECKYIO MMPOYHOCTH OaKa IMpH BaKyyMe M BHYTPEHHEM H30BITOUYHOM JIaBJICHHH
- ecau Oak paccMaTpuBaeMoro TpaHc(opMaropa IO CPaBHEHUIO ¢ 0akoM IPOTOTUIIA UMEET
JUIi OAMHAKOBBIX OaKOB paBHbIE, a Uil pa3HbIX 0akoB Oojiee HU3KHUE paCUYETHbIC
MEXaHWYECKUE HAIPSDKEHUS TIPH aHaJIOTMYHON KOHCTPYKIMK Oaka;

Ha MEXaHMYECKYIO ITPOYHOCTh 0aka Ha TPAHCIIOPTEPE M aKTUBHOM YacTh NpPHU MOIbEME H
3aIpeccoBKe OOMOTOK - €CJIM paccMaTpUBaeMBbli TpaHc(opMaTop Mo CpaBHEHHIO ¢ OAKOM H
AKTHBHOW YacThIO NPOTOTHUIIA UMEET JIsl OJJUHAKOBBIX OAKOB M aKTMBHBIX YacTeil paBHbIE, a
JUId pa3HBIX - Ooyiee HU3KHE PACUETHHIE MEXAHWYECKHE HAINPSKEHUS NMPU aHAJIOTHYHOM
KOHCTPYKIMH 0aKka U aKTUBHOM YaCTH COOTBETCTBEHHO;

aKyCTHYECKHE MCTIBITAHKA - €CIIN pacCMaTPHBaEMBbIi TpaHc(hopMaTop W MPOTOTHUIT UMEIOT
UACHTUYHBIE MAarHUTHBIE CHCTEMBI M CHCTEMbI OXJIQXKICHUS, a HOMUHAJbHAs 4acToTa U
WHIYKIUS B MAarHUTHOW CHCTEME pPaccMaTpHBAEMOro TpaHc(OpMaTopa HE BBINIE, YEM Y
MIPOTOTHIIA;

3NEKTPUUYECKON MIPOYHOCTH M30JISILIUH B CIydasx, npexycMorpeHHslx OCT 1516.1.

(M3menennas penakuusi, 3m. Ne 1, 4).

6.10. HeoOxomumocTs ¥ 00beM KBaIM(UKAIMOHHBIX HCIBITAHUM YCTaHABIWBAIOT B
CTaHIApTaX WM TEXHHYECKHX YCIOBHUSX HAa TPAHC(POPMATOPHI KOHKPETHBIX TPYIIT U THIIOB.

(BBeeH nonojHuTeNbHO, M3M. No 4).
7. METObI KOHTPOJIA

7.1. HapyxHblit ocMOTp TpanchopMaTopa IMPOBOST BU3YAIBHO.

Pa3zmepsl TpaHcdopmaTropa MpPOBEPSIOT B MPOLIECCE €r0 HM3TOTOBJIEHHS C MOMOIIBIO
W3MEPHUTENBFHOIO HMHCTPYMEHTa, OOECIeYMBAIOIIEr0o TOYHOCTh H3MEpPEHHil B Ipelnenax
JIOITYCKOB, YKa3aHHBIX Ha pabOYMX YepTexax.

7.2. Meronuka WCHBITaHWH W TIPOBEPOK TPaHC(HOPMATOPOB IOJDKHA COOTBETCTBOBATH
Tabm. 23.

Tabmmma 23
VcneiTanue (poBepka) Meronuka
1. [TpoBepka ko3 duueHTa TpaHchopMaIuu I'OCT 3484.1
2. [IpoBepka rpymITsl COSAMHEHUSI 0OMOTOK To xe
3. HM3MmepeHue CONMPOTUBICHUS OOMOTOK IMOCTOSIHHOMY "
TOKY

4. TlpoBepka TOTeph M HANPSIKEHHS KOPOTKOTO
3aMBIKaHUS (OMBIT KOPOTKOTO 3aMBIKAHHS )

5. TlpoBepka MmOTepr W TOKa XOJIOCTOTO XOAa (OMBIT
XO0JIOCTOTO X0/a)

6. N3mepenune
MOCIIEA0BATENbHOCTH
7. I3amepenne rapmMoHnyeckoro coctara Toka xosxoctoro|I'OCT 3484.1
xofa
8. UcnpITanus Ha Harpes I'OCT 3484.2
9. Omnpenenenne  audnektpuueckux  mapameTpos|I'OCT 3484.3
N30JISIAN
10. McnipiTanne 6akoB Ha MEXaHUYECKYIO IIPOYHOCTh I'OCT 3484.4

11. Ucnprtanust 6akoB Ha TEPMETHIHOCTH T'OCT 3484.5

12. Ucnerranus snekrpudeckort npounoctd momanuu  ([TOCT 22756 u TOCT 21023
13. McnpiTanust Ha CTOWKOCTH Tpu KOpoTkoM 3ambikanuu | 'OCT 20243

U CTOMKOCTb K yJApHBIM TOJYKAaM Harpy3ku (TocienHee
TOJBKO JUIi TPaHC(HOPMATOPOB COOCTBEHHBIX HYKI
3NEKTPOCTAHLIUH )

14. AkycTHUeCcKHe UCTIBITAHUS I'OCT 12.2.024

15. KoHTposib MapKUpOBKU I'OCT 18620

16. UctibiTanust Tpanc(hOpMaTOpHOTO Maciia ITo craHaapram u
TEXHUYECKUM  YCIOBHSAM Ha
TpaHcopmaropHble Macia M
10 METOJIMKE N3TOTOBHUTEIIS

17. IlpoBepka NpeBBILIEHUM TeMIeparypbl KOHTakToB|IIo MeTonuKe M3roTOBUTENS
CHEMHBIX BBOZOB
18. HcmpiTaHwe aKkTUBHOM YacTH Ha MeXaHWYecKyro To ke
MIPOYHOCTH
19. Ucnertanue (mpoBepka) Ha MOKapHYIO OMACHOCTD ITo METOJIHUKE,
COOTBETCTBYOILIEH I'oCT
12.1.004

Ilo MeToAMKE U3rOTOBUTEIS

CONPOTUBJICHHUS HYJIEBOH

20. OnpeneneHre Macchl (B3BEIIMBAHUEM)

IIpumeuanus:

1. IIpu ucBITaHUSAX TPEXOOMOTOUHOTO TpaHC(HOpPMaTOpa Ha CTOMKOCT IIPH KOPOTKOM 3aMBIKAaHUI
JIOIYCKaeTCsl 3aMEHSTh TPEXOOMOTOUHBIH PEXHM OIBITOM, B KOTOPOM CpEIHSS IO DPAaCIOI0KCHUIO
00MOTKa 00TeKaeTcss HOpPMHUPOBAHHBIM TOKOM KOPOTKOTO 3aMbIKaHHS 110 11.3.3, a J{Be NPYTHe 3aMKHYTHI
HaKOPOTKO.

2. Meroauka npoBe/ieHNs] UCIIBITAHUN Ha CTOMKOCTB K YAApHBIM TOJYKaM HArpy3KH JOJDKHA OBITh
COrJIacoBaHa C OCHOBHBIM NOTPEOUTENEM.



(U3menennas pegakuus, U3m. Ne 1, 3, 4).

7.3. HcnblTaHue Ha CTOWKOCTh INPH KOPOTKOM 3aMbIKAHMM W TOJYKAX HArpy3Kd
TpaHC(OpMaTOPOB COOCTBEHHBIX HYXJ AJIEKTPOCTAHIMH CIEIYyeT IPOBOAMUTH IO METOMMUKE,
COTJIaCOBaHHOM ¢ IOTpeOuTENIEM.

7.4. 3HaueHUs TMOKa3aTeled HaJe)KHOCTH TPAaHC(HOPMATOPOB OIPENEIAIOT PacueToOM C
YYETOM JJaHHBIX HKCIUTyaTalllH 110 METOIUKE N3TOTOBUTEIS.

7.5. Maccy TpaHC(hOpPMATOPOB M UX COCTABHBIX YAaCTEH OMPENENIIIOT PACcYeTOM, a Maccy
Tparc(hopMaTOpOB MOIIHOCTHIO 70 1,6 MB-A BKIIIOY. - pacyeTOM ¥ B3BCIIHBAHHEM.

(U3meHenHas pepakuus, Usm. Ne 4).
8. MAPKUPOBKA, YITAKOBKA, TPAHCIIOPTUPOBAHUE U XPAHEHHE

8.1. MapkupoBka

8.1.1. MapkupoBka 3a)XMMOB (BBOJOB) JJIsl BHELIHErO0 NPHCOEIUHEHHS JOJDKHA OBITH
HaHECeHa CII0co0OM, OOECIeUnBAIOIIM €€ JOJITOBEYHOCTh W CTOWKOCTh K aTMOC(EpHBIM
BO3JCHCTBUSM.

MapkupoBKa 32)KIMOB (BBOZIOB) - B COOTBETCTBHH C TadI. 3-10.

ITo 3aka3y morpebuTenst 3aXKUMBI (BBOABI) CIEAYET MapKHpOBaTh B COOTBETCTBHH CO
CHeLUaIbHBIMU TPEOOBaHNUAMH, IPUBEICHHBIMU B IPUIIOKEHHN 5.

(U3meHennas pegakuus, U3m. Ne 3, 4).

8.1.2. Kaxnmpiii TpaHchopMaTop M0KEH OBbITh CHA0KEH NMPHUKPEIUICHHOW Ha BUIHOM
MecTe TaOJIMYKOH, Ha KOTOPOH YKa3bIBAIOT CIIEAYIONINE JaHHbIE:

TOBApHBIN 3HAK MMPEANPUATUSI-H3TOTOBUTEIS,

HaUMCHOBaHHE U3Aeus (TpaHcopmaTop, aBToTpaHchopMaTop);

3aBOJICKOM HOMED;

YCIIOBHOE 0003HaUEHHE TUIIA;

0003HaUeHHUE CTAHAAPTA WM TEXHUYECKUX YCIOBUH HAa TPaHC(HOPMATOPHI KOHKPETHBIX
IPYIII U TUIIOB;

JaTy W3rOTOBJICHHS B COOTBETCTBUM C TPEOOBAaHUSMH HOPMATHBHO-TEXHHYECKOU
JIOKYMEHTAIUH;

yCJIOBHOE 0003HAYE€HHE CXEMBbI U TPYIIITbl COSIMHEHHsI 0OMOTOK;

HOMHMHAQJIBHYIO YacTOTY B Teplax;

HOMHHAJIBHBII PEXKHUM (B TOM CITydae, €CIM PEXKUM OTIMYAETCS OT MPOJOJKUTENBLHOTO);

HOMHHAJIBHYIO MOIIHOCTh B KWJIOBOJbTamIepax (yKasblBalOT TaKKe MOIIHOCTH
OCHOBHBIX OOMOTOK TpPeXOOMOTOYHBIX TpaHC(POpPMATopoB M MomiHOCTH obmotkn HH
TPEXOOMOTOYHBIX aBTOTPAaHC(HOPMATOPOB);

HOMHHAJIbHBIC HAMPSDKEHUS TpaHC(HOPMATOPa HA OCHOBHOM OTBETBJICHHH B BOJBTAX WU
KUJIOBOJIBTAX;

HOMHHAJIbHBIE TOKM OOMOTOK Ha OCHOBHOM OTBETBJICHUH B aMIIepax;

HAIpsDKEHWE KOPOTKOTO 3aMbIKAHWS HA OCHOBHOM OTBETBJIICHHMHM B MpOLIEHTaX ([uist
TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB YKa3bIBAIOT HAIPSKEHHE KOPOTKOTO 3aMBIKAHUs BCEX

map oOMOTOK);

YPOBEHb U30JISILIMK OOMOTKH M €€ HEeWTpaiu Ui 0OMOTOK KiiaccoB Hanpspkenus 110 kB u
BbIIIe (YyKa3bIBAIOT HCHBITATENbHbIE HANPSKEHUS MPOMBIIIIEHHOW YacTOThl M IOJIHOTO
I'PO30BOT0 MMILYJIbCA U1l BHYTPEHHEW M30JIAIHNHN);

KJIacC HarpeBOCTOMKOCTH M30JISILIMY - TOJIBKO JJISl CYXHUX TpaHC()OpMATOPOB;

TIOJIHYI0 Maccy TpaHc(OpPMAaTOPOB B KWIIOTPaMMaXx WM TOHHAX;

MaccCy Macja B KHJIOrpaMMax WM TOHHAX;

Maccy aKkTHBHOM 4YacTM B KWJIOTpaMMax WJIM TOHHax - M TpaHc(opmaTtopoB
MoIIHOCTRI0 1 MB-A u Goitee;

TPAHCIOPTHYIO MAcCy, €CJIM OHA yKa3aHa B CTaHJIApTaX MM TEXHUYECKUX YCIIOBHAX Ha
TpaHCc(hOpMaTOpPbl KOHKPETHBIX TUIIOB U TPYIIT;

Maccy CbEMHOHM 4YacTW 0aka B TPAHCIIOPTHOM COCTOSIHUHM - IJIsi TpaHC(hOpMaTOpoB C
HI)KHUM pa3beMOoM.

IIpumeuanus:

1. [ns omnodasHOro TpaHC(opMaTOpa, IMpEeAHA3HAUCHHOTO Ui COCAMHEHHs B TpexdasHyio
rpyniy, HOMHUHAJIbHBIC HAIPsSXKCHUA 06MOTOK, COCAUHAEMBIX B 3BE31Y, 0003HauYawT B BHUJIC Z[pO6I/I,

YUCIIUTENEM KOTOPOH SIBIISCTCS JIMHEHHOE HAINPsDKeHHUE Tpex(a3Ho IpyIIibl, a 3HaMEHaTeIeM \/5 .

2. Jlns tpaHchopmaropoB MomHOCTEIO 1 MB-A u Gojee ykasplBalOT 3HAYCHUE HAIMPSIKCHUS
KOPOTKOTO 3aMBIKAaHHUS, U3MEPEHHOE IMPH MPUEMO-CAATOYHBIX HCHbITaHusIX. st TpancdopmaTopos
MOITHOCTBI0 MeHee | MB-A nomyckaercst yka3plBaTh 3HaUCHHE HANpPSDKEHUS KOPOTKOTO 3aMbIKaHUS,
H3MEPEHHOE MPU MPHUEMOYHBIX HCIIBITAaHUAX.

(M3menennas pexaxkuusi, I3m. Ne 1, 3, 4).

8.1.3. Kpome o0o3HadueHHsT Ha TaOIUYKe, 3aBOJICKOM HOMeEp TpaHchopMaTopa JOIDKEH
OBITh YeTKO 0003HAYEH PSIIOM C TaOJIMYKOH, Ha KPBIIIKE WK Bepxe Oaka OKoJIo BBOJA (ha3bl
A obmotku BH u Ha 1eBoM KOHIIe BepXHEH IMOIKK ApMOBOH Oanku octoBa co croponsl HH.

B Ttpancdopmaropax momHocThi0 630 KB-A M MeHee nomyckaercsi He 0003HAuYaTh
3aBOJICKOM HOMEp Ha 0Oake M Ha KpBIIIKE MPU B3aMMO3aMEHSIEMOCTH 0aKOB M KpBIIIEK
TpaHC(OpPMATOPOB OJHOTO THIIA.

(M3menennas penakuusi, U3m. Ne 1).

8.1.4. Jlna tpancdopmaropos [IbB u PIIH mepBoMy mojoxeHHIO NMPUBOIA JOJIKHO
COOTBETCTBOBATh HaHOOJIbIIIee 3HAYEHHE HOMHHAIBHOTO HANPSKEHUS! OTBETBIICHUS ™.

* Jlnist HOBBIX pa3paboTOK TPaHCHOPMATOPOB.

8.1.5. MapkupoBKa MecTa 3a3eMJICHUS JOJDKHA OBITH BEITIOJIHEHA 110 OJTHOMY M3 METO/IOB
I'OCT 21130.

8.1.6. TpancmoptHast MapkupoBka - 1o ['OCT 14192 co crenyronmMu JONOTHEHUSMI.

OCHOBHbBIC, JIOTIOJNHHUTENbHbIE W WH()OPMALMOHHBIE HAAMUCH JUIS  YIIAKOBAaHHBIX
JIEMOHTHPOBAHHBIX W 3aIIACHBIX YaCTEW JOJDKHBI OBITH HAHECEHBI HA Tapy, a M JeTalei u
COOpPOYHBIX EIMHUIl, TPAHCHOPTUPYEMBIX 0€3 YNaKOBKH, - Ha SIPIBIKM WJIM JACTald U
COOPOYHBIC CAUHUIIBI;

BUAbl MAaHUITYJIALIMOHHBIX 3HAKOB, HAHOCHUMbIX Ha I'PY30BBIC MECTA, MECTA UX HAHCCCHUS
noiokHBL cooTBeTcTBOBaTh ['OCT 14192 M TeXHUYECKO# JOKYMEHTAIMH Ha TpaHchopMaTop.



8.1.7. Ha 6ake TpanchopmaTopa JOIKHBI OBITH HAHECEHBI IPEAyIPEIUTEIbHBIE HAAINCH
"JloMKpat" Npu HAIMYUK MECT I0J] YCTAaHOBKY JOMKpPATOB.

(M3menennas penakuusi, 3m. Ne 1, 4).
8.1.8. (Uckmouen, U3zm. Ne 3).

8.1.9. Ha Gakax TpancdopMaTopoB, Ha aKTUBHOW YacTH KOTOPHIX YCTAaHOBJIICH MaKeT
M30JBIUHN, BOJNM3M MeCTa YCTAaHOBKM MaKeTa IOJDKHA OBITh cielaHa Hagmuch "Maker
n3oJsmn’.

8.1.10. B Ttpancdopmaropax ¢ pacmiemieHHo oobmorkoi HH wm ¢ pasHbeiMu
HOMWHATBHBIMU HANPSDKEHUSMH YacTeil MapKUpPOBKa BBOJIOB d1, by, ¢ TOJKHA OTHOCHUTHCS K
0O0JIBIIIEMY HAIIPSDKEHHIO, @ BBOJIOB ), by, ¢; - K MEHBILIEMY.

8.1.11. Bce Hammucu, ykazanusie B mr.8.1.7, 8.1.9, MOMKHBI OBITh BBITOJHCHBI
HECMBIBAIOUIEHCS KPACKOM.

8.1.12. Ha neransx u cOOpOUHBIX €ANHHLAX, ITOUICKAIINX AEMOHTAXY Iepe]] OTIIPABKOM
MOTPEOUTEIIO, TOJDKHA OBITH PEAYCMOTpPEHa MapKUPOBKa JJIsl [TPaBHIILHOIO MOHTaXa.

(BBeneH nonojHuTeNabH0, M3M. Ne 4).

8.2. YmakoBka

8.2.1. Macnaasle TpaHchOpMAaTOphl, a TakkKe JIEMOHTHPOBAHHBIE HAa BpeMs
TPAaHCIIOPTHPOBAHUS KPYITHOTa0ApUTHBIE COCTABHBIC YaCTH TPAHCIIOPTHPYIOT 0€3 YIaKOBKH.
CocraBHbIE YacTH, BHYTPEHHSISI IIOBEPXHOCTh KOTOPBIX HPH 3KCILTyaTalluy TpaHchopmaropa
HUMCECT KOHTAKT C MacCJIOM, IpU TPAHCHOPTUPOBAHUUN U XPAHCHUU TOJIKHBI 6I)ITb 3alIUIICHBI
OT IIoIIagaHus B HUX BJIard U IIbLJIN.

TpeOoBaHMs K YNAakOBKE W TPaHCIIOPTHPOBAHUIO TpaHC(HOPMATOPOB, 3aINOIHEHHBIX
CHUHTETUYECKUM KHUIKHM JUDIIEKTPUKOM, JOJDKHBI OBITh YKa3aHbl B TEXHUYECKHX YCIIOBHUSIX
Ha 3TH TpaHC(HOPMATOPHIL.

8.2.2. Cyxue TpaHc(hopMaTOphl YIIaKOBEIBAIOT B AepeBsHHbIC smkn o [OCT 10198.

(U3meHeHHas pepakuus, U3m. Ne 1).

8.2.3. KommiekTyromne cheMHbBIE COCTaBHBIE YacTH - BBOJBI, IPUOOPHI U T.J., a TaKXKe
KpETeKHBIE JIeTalil JOJDKHBI OBITh yIIaKOBaHBI B COOTBETCTBUU ¢ TpeboBaHmsiMu ['OCT
23216. IlokynHble KOMIUIEKTYIOIIHME COCTaBHBIE YACTH, IOCTYMAIOIIME Ha HpeAnpHusTHe-
H3TOTOBHUTENb TPAaHC(HOPMATOPOB, YIIAKOBHIBAIOT B COOTBETCTBHH CO CTaHAApPTaMHU MU
TEXHUYCCKUMHU YCJIIOBUAMU HA O3TU U3CJIUA.

8.2.4. Kareropus ynakoBKH JICMOHTHPOBAaHHBIX HAa BpeMs TPAHCHOPTHPOBAHUS
COCTaBHBIX W 3allaCHBIX YacTeH, 3a MCKIIOYCHUEM YKa3aHHBIX B 11.8.2.1, KOHCTPYKIUS U TUI
SITUKOB B 3aBHCAMOCTH OT MEXAaHMYCCKMX W KIAMATHYCCKUX BO3JCHCTBUH MpH
TPAHCIIOPTHPOBAHUN W XPAHEHUH IOJDKHBI OOECIIeYMBATH WX COXPAHHOCTH BO BpeMs
TPAHCIIOPTHPOBAHUS U XPAHCHUS.

8.2.5. KoHcepBanusi HEOKPAIIEHHBIX W HE MMCEIOIIUX 3aIIUTHBIX MOKPBITHH HapyKHBIX
MOBEPXHOCTEH TpaHchopmaTopa, MoABEPraroImuxcs Koppo3un 1 nopde, - mo 'OCT 9.014.

8.2.6. BBompr Ha Hampsoxkenune Oomee 35 kB, He pmeMoHTHpyeMmble Ha BpeMs

TPAaHCHOPTHPOBAHMS, JOJDKHBI OBITH 3aLIMIIEHBI OT MEXaHHYECKHX MOBPEXAECHUI BO BpeMs
TPaHCIIOPTHPOBAHUSI.

8.2.7. B KOHCTPYKTOPCKOW TOKYMEHTAaLlMK Ha Ka)XIbld TN TpaHcdopmaropa INOIKHEI
OBITH yKazaHBl Macca KaXXJIOro Ipy30BOTO MeCTa (TpaHCIOpPTHOTro OyioKa), X rabapuTHbIE
pasMepsbl, a TakKe CIIoco0bl TPAHCIIOPTUPOBAHMS: B YIIAKOBKE, 0€3 YIaKOBKH.

(U3meHeHHas pepaknus, U3m. Ne 1).

8.2.8. DkcrmyaTaloHHas JOKyMEHTAIMs Ha TpaHC(OPMATOp M HA €ro KOMIUICKTYIOIIHE
U3/IeNsL, TPAHCIOPTHPYeMas ¢ KOMIUIEKTOM TpaHc(hopMaropa, I0JDKHa OBITh YIIaKOBaHA HE
Hmwke KY-2 mo 'OCT 23216.

8.3. TpancnopTupoBaHue

8.3.1. TpeOoBaHMss K TPAaHCIOPTHPOBAHMIO TPAHCPOPMATOPOB YCTAHABIUBAIOT B
CTaHAapTaX WM TEXHMYECKUX YCIOBHSX Ha TpaHC(HOPMATOPHI KOHKPETHBIX IPYII U TUIIOB.

8.3.2. VYcioBus TpaHCHOPTHPOBaHHMS TpaHCGOPMATOPOB B HYACTH BO3JEHCTBUS
KJIMMaTH4ecKuX (akropoB - mo rpynme yciaoBuit xpanenuss 8§ I'OCT 15150, B wactn
Bo3eiicTBU Mexanndeckux ¢axropos - JI mo 'OCT 23216.

8.3.3. TpancmopTupoBaHuEe TpPaHCPOPMATOPOB MPOHU3BOIAT IKEICIHOAOPOKHBIM HITH
TPAaHCIIOPTOM JpPYroro BHAAa B COOTBETCTBHHM C TPAaBWIAMH IIE€PEBO3KH TIpy3a HIH
TEXHUYECKUMH yCIOBUAMH, JEHCTBYIOIIMMHY Ha TPAHCIIOPTE JAHHOTO BHA.

8.3.4. baku TpanchopMaTOpoB OOKHBI MMETh IPUCIIOCOONICHUS i KPEIUICHHS Ha
BpEMsI TPAHCTIOPTHPOBAHHSI.

B cmyuae mnpumeHeHHMA pACTSDKEK OHM HE JOJDKHBI KacaTtbCs U IOBPEXKIAaTb
BBICTYTAIOIIME YaCTH: PAAHATOPHI, 3alIOPHYIO apMaTypy U T.A.

8.3.5. [lna TpaHCHOPTUPOBAHUS AOIYCKAeTCS IEMOHTaXX OTJEJIBHBIX COCTaBHBIX yacTei
Tpanchopmaropa.

8.3.6. Macnsnbie TpaHcOpMaTOPHl TPAHCIIOPTHPYIOT BHICYIIEHHBIMH U 3aII0JIHEHHBIMH
MmacioM. [lo coriacoBaHHIO MEXIy MOTpPEOWUTENEM M M3TOTOBUTENEM WM B Cilydyae, KOTAa
3TO yKa3aHO B CTAHJAPTax WM TEXHUYECKUX YCIJIOBHUSIX Ha OTAEIbHBIC T'PYIIBI WU THIIBI
TpaHC(OpMaTOpPOB, MAOIyCKAaeTCS BMECTO Macia 3alojHATh TpaHC()OPMATOPHl CYXUM
WHEPTHBIM Ta30M I BO3LyXOM.

IIpn  TpaHcmopTHpoBaHMM TpaHC(POPMATOPOB C MacioOM B  KOHCTPYKTOPCKOW
JIOKyMEHTALlMH YKa3bIBAlOT YPOBEHb Maciia, HO HE HM)KE YPOBHS IPECCYIOLIMX KOJIEll, 0
KOTOPOTO 3aMOJHSIIOT TpaHC(HOPMATOp Ha BPeMsI TPAHCIIOPTUPOBAHUSL.

8.3.7. Macnansie TpaHc(OpMATOpHI, TpaHCIOPTHpyeMble 0e3 Macma, ¢ OakoMm,
3all0JJHEHHBIM CYXHMM BO3JyXOM WJIM HMHEPTHBIM Ta30M, JOJDKHBI OBITh YIUIOTHEHBI MU
UCIIBITAHbI HA TEPMETUYHOCTD M30BITOYHBIM JIaBIeHHEM, paBHbIM 25-50 kI1a.

(M3menennas penakuusi, 3m. Ne 1, 4).

8.4. Xpanenue

8.4.1. TpeboBaHWs K XpaHEHHIO TPaHC(HOPMATOPOB MOJDKHBI YCTAHABIHMBATHCS B
CTaHIApTaX WM TEXHHYECKHX YCIOBHSAX Ha TpaHCHOPMATOPHl KOHKPETHBIX TPYII KN
tunos B coorBercTBun ¢ [OCT 23216.



9. YKAZAHMUA 110 SKCILTYATALIUHN

9.1. DkcmyaTanuo TpaHchOopMaTOPOB MPOU3BOAIT B COOTBETCTBUH ¢ MHCTPYKIIMEH IO
9KCILTyaTaIiH.

9.2. Jlo mepBOro KamuTajJbHOTO PEMOHTa TpaHcdopmaropa MOANPECCOBKY OOMOTOK HE
TIPOU3BOJISAT.

9.3. Jna tpaHChOpPMATOPOB, KOTOpPBIE pPACCUMTAHBI Ha paboTy ¢ HOMUHAIBHOU
MOIITHOCTBIO TIPU TeMITepaType oxiaxaaromeii Boasl 33 °C, mommycKkaeTcs SKCIUTyaTaus Ipu
TemmepaType oxnaxnatomeid Bogsl 37 °C co CHIDKEHHEM MOIIHOCTA Harpy3kud 1o 93%
HOMHUHAJILHOM.

9.4. lonmycTHMBIE IPEBBIICHIUS HATPSKECHHS

9.4.1. llna macnsHbIXx TpaHcHopMaTopoB kiaccoB HampsokeHus 110 kB wm Bhime
JIONYCKAIOTCST KPAaTKOBPEMEHHBIE IPEBBILICHUS] HANpsDKEHUs MpH paboTe Ha JII0OOM
OTBETBJICHHUU C KPATHOCTAMU U NJIUTCIIbBHOCTHIO MTPEBBIMICHUSA HaHpH)KeHI/Iﬁ, YCTaHOBJICHHBIX
B Tabn. 24 u I'OCT 1516.1 - nns tpanchopmaropoB kiacco Hampspkenust 110-500 kB u
I'OCT 20690 - nns TpanchopmaTopoB kitacca Harpspkenust 750 kB. s tpancdopmaropos
kiacca HanpsbkeHus 1150 kB nomycTuMble KpaTKOBPEMCHHEIC MPEBBIICHUS HANPSKEHUS
JTOJDKHBI OBITh YCTAHOBIICHBI B TEXHHUYCCKHUX YCIOBHUIX Ha 3TH TPaHC(HOPMATOPHI.

Tabnuma 24
HaumenoBanue napamerpa Hopma
JImMTensHOCTD MTPEBBINIEHNS HANIPSHKSHMSI, He Ooee 20 muH | 20 ¢

[IpenmecTBytommast Harpy3Ka B AOJIAX HOMHHAIBHOTO TOKa oTBeTBieHus, ne, 0,50 | 1,00
bomee

KpaTtHOCTh HampspkeHHs B IOJISIX HOMHHAJIBHOTO HamlpsbKeHus oTBeTsienus, 1,15 | 1,30
He Oosiee

9.4.2. lonmycTUMBbIe POJOKUTEIbHBIE TPEBBIIICHIS HAPSKEHUS

9.4.2.1. TparchopMaTOpbl KIACCOB HAMpPSsDKEHHS 0 35 KB BKIIOYHTENEHO MOIIHOCTHIO
ceeire 630 kB-A u Bce TpaHcdopmaropsl kiaccoB Hampsbkerus ot 110 mo 1150 xB
BKITFOYUTENBHO JIOMYCKAIOT TPOJODKUTENBHYI0 paboTy (IpH MOMIHOCTH He Ooiee
HOMWHAITBHOW) TIPH MPEBBIIIICHUN HAIPSHKEHUS HA TI0OOM OTBETBIICHHH JIFO00H OOMOTKH Ha
10% Oomnee HOMHHAJIBHOTO HANPSDKEHHS TAHHOTO OTBETBIICHMSA. IIpM 3TOM HamlpspkeHHE Ha
M000# 0OMOTKE He JIOJDKHO MPEBBIATh Hanboubiee padodee Hanpsixerue mo 'OCT 721.

9.4.2.2. JlomycTuMble  TPOIODKUTENFHBIC  MPEBBILEHUS  HANPsDKEHUS IS
TpaHCHOPMATOPOB KIACCOB HAMPSHKEHU 110 35 KB BKIIFOUNTENBHO MOIIHOCTHIO 10 630 kB A
BKJIFOYUTCIIBHO YCTAaHABJIMBAIOT B CTaHJapTax WJIM TEXHUYCCKUX YCIIOBUAX Ha OTU
TpaHcHopMaTopBI.

9.4.2.3. lna aBrotpanchopmartopoB PIIH B HelTpanu momyckaeTcs MPOJODKUTEILHOES
NIPEBBIIICHHE HANpsDKeHUst (P MOIIHOCTH He OoJiee HOMHHAIBHOHW), TOABOJUMOTO K
Mo00My OTBETBIICHHIO 1000 oOMoTkn Oosnee 10% cBepX HOMHHAIBHOTO HANPSHKEHHS
JTAHHOTO  OTBETBJICHMSI TIPH YCIOBUM OOECICUeHHs KOHTPOJISL 3a BO30OYXKICHHEM
aBTOTpaHc(hopMaTopa B Mpolecce ero padoThl, KOTOpoe He IObKHO npeBbimarh 110%
HOPMAIILHOTO Pabovero BO30YKICHHS.

IIpumeuanus:

1. 3a HOpManbHOE padouce BO30Y)KICHHUE MPUHUMAIOT HAWOOJBIICE M3 3HAYCHUH BO30YKICHUS
aBTOTpaHCcopMaToOpa, HMMEIOLIMX MECTO HpPH MOABEACHHH Ha XOJOCTOM XOAy K KaKIOMY U3
OTBETBJICHUH HOMHUHAILHOTO HAIPSDKEHUS TOTO OTBETBIICHUS.

2. B cmyuae BeiHeceHHOro ycrpoiicrsa PIIH (Hampumep, mocienoBaTelbHOIO peryIupoOBOYHOTO
TpaHchopMaTopa) aBTOTpaHCHOPMATOpP BMECTE C ITUM YCTPOHCTBOM PACcCMaTPHBAIOT KaK CIHHOE
enoe.

9.4.2.4. Tlpu npeBbIIEHUH HAMPSOKEHHUs] B COOTBETCTBUU ¢ nn.9.4.2.1, 9.42.2, 9423
HalpspKeHHe Ha JII000H cTOpOHE He JJOJDKHO IPEBhIaTh Hanboubiee pabodee HaIpsHKeHHUE,
ycranosineHHoe ['OCT 721.

9.5. B nmByxoOMOTOYHBIX TpaHcopMaTopax ¢ pacmerieHHoi obmorkoit HH mpum
OJIMHAKOBBIX HOMHUHANBHBIX HANPSDKEHUSAX €€ uacrTeil jomyckaercs paboTta mpu
NapajuiebHOM COSJUHEHHUHU 3THX YacTeH.

9.6. Ilo coriacoBaHMIO MEXIy U3TOTOBHUTENIEM U MOTPeOMTENEeM AOMYyCKaeTCs yCTAaHOBKA
TpaHcdopmaropa HEMmoCpPeICTBEHHO Ha pyHIaMeHT (0e3 KapeTOK U KaTKOB).

9.7. Ha mecte ycraHOBKM TpaHc(opMaTopy JIOJKEH OBITh MPUAAH YKIIOH, €Clii 00 3TOM
HUMCCTCA YKa3aHUC B 3KCHJ’IyaTaLIPIOHHOﬁ JOKYMEHTallUU U3TOTOBUTEIIA.

9.8. TpancdhopmaTopsl U aBTOTPAHCPOPMATOPHI AOIMYCKAIOT MapaJUICIbHYIO padoTy mpu
YCIIOBUHM, YTO HH OJHAa U3 OOMOTOK He OyJeT HarpyKeHa TOKOM, HPEBBIIIAIOIINM
JIOITYCTHMBIN TOK JUIsl JaHHOH OOMOTKH.

9.9. TlogpeMm Tpanchopmaropa moHON Maccoir 6oee 200 T B MOTHOCTBEO COOpPaHHOM
BHUJIC TIPY MOHTAXKE WM B IKCIUTyaTallMH TOJDKEH OBITh COrJIACOBAH MEX]y N3rOTOBHUTEIIEM U
moTpeOuTeNIeM.

10. TAPAHTUH U3I'OTOBUTEJIA

10.1. UsroToBureib TrapaHTUPYET COOTBETCTBHE TpaHCPOPMATOPOB TpeOOBaHHUIM
HACTOSILEro CTaHAapTa IpH COONIONEHHM YCIOBHUH TPaHCHOPTHPOBAHUS, XpaHEHUS,
MOHTaXa U 3KCILTyaTalllH.

lapanTuiiHBIl  CPOK  SKCIUTyaTalliM  TpaHC(OpPMATOpPOB, KOTOPHIM  IPHCBOCH
rOCYAapCTBEHHBIN 3HaK KauecTBa, - 5 JIET; OCTAIBHBIX TpaHc(opMaTopoB - 3 rozja co JHs
BBOJIa UX B DKCILITyaTalHIO.



IMPMJIOXEHUE 1

OO6s3aTenpHOE
YciaoBHoe 0603HAYEHHE TPAHCHOPMATOPOB
1. CtpykTypHasi cxema yCIIOBHOIO 0003HaYeHusI TpaHcdopmaropa.
X X / X — X
KinnmaTtrdeckoe MCITOJHEHHE M KATETOpHs pasMEINEeHHUs 10
I'OCT 15150

Knacc nanpsixenus croponsl BH, kB

Homunanpnas MomHOCTE TparchopmaTopa, KB-A
BykBenHast yacTb 0003HaUEHHS THIIA COTJIACHO 1.2 TaHHOTO
MPUJIOKEHUS

i aBroTpanchopmaTtopoB npH kiaccax HampspkeHust croporsl CH waun HH 110 kB u
BBIIIIE TIOCTE KJIacca HampspkeHHs cTopoHbl BH wepes wepTy npobm yKasbIBarOT Kitacc
HanpsbxeHus cropors! CH nm HH.

IMpumeuanne. s Tpancdopmartopos, paspaboranubix go 01.07.87, momyckaercs yka3bIBaTh
nocieaHue e HU(PBI rojia BBITyCcKa pabovux YepTexkeH.

2. BykBeHHas dYacTh YCJIOBHOTO OO0O3HAa4eHHUS [OJDKHA COJNEpXKAaTh OOO3HAYEHHUS B
CJIEAYIOIEM TOPSIKE:

A - aBTOoTpanchopmarop;

O niu T - onHoda3HblH i TpexdasHblit TpaHcdopmarop;

P - pacmernennas oomorka HH;

yCIOBHOE 0003HAa4YEHHE BUIOB OXJIKIAEHUS - 110 TabJl. 1 HAaCTOSIIIEro cTaHIapTa;

3 - ucnonHeHHe TpaHcdopMmaropa C €CTECTBEHHBIM MAacClSTHBIM OXJIQXKICHHUEM MIH C
OXJIOXKJCHUEM HETOPIOYMM JKUAKMM JAMDJIEKTPUKOM C 3aIIUTON IpU IOMOINM a30THOU
MOIyIITKA 0e3 pacIIupUTes;

JI - ucrionmHeHne TpaHCPOpPMATOPa C JINTON M30JIIHEH;

T* - Tpex0OMOTOUHBIH TpaHC(hOpPMATOD;

H - tpancdopmarop PITH;

C - ucnonHeHue TpanchopmMaTopa COOCTBEHHBIX HYK SJICKTPOCTAHIINH.

* Jlnst IByXOOMOTOYHBIX TPAaHC(OPMATOPOB HE YKa3bIBAIOT.

3. B cranjaprax WM TEXHUYECKHX YCIIOBHSX Ha TPaHC(HOPMATOPHI KOHKPETHBIX IPYII
WK TUIIOB MOTYT NPEAYyCMATpHUBATLCA JOMOJHUTECIbHBIC 6yKBeHHLIe O603Ha‘ieHI/lﬂ IIocCJIC
OyKB, IIEPEUNCIICHHBIX BBIIIIE.

4. JInsa tpancdopMaTopoB ¢ pasHbIMHU KjlacCaMH HamlpspkeHHs oomMorok BH momyckaercs
IIPUMEHATh OJJMHAKOBBIE YCIIOBHBIE 0003HAUYEHHMS, €CJIM 9TH TPAHCPOPMATOPHI Pa3INdaoTCs
JIUIIF HOMAHAIEHBIMU HaNpsDKEHUSIME. B 3TOM ciydae yKa3pIBarOT HAUOOJBIIHNA U3 KIIACCOB
HanpspkeHnss ooMoTku BH.

5. Ilpumeps! ycIOBHBIX 0003HAYEHUI:

TpaHcdopmaropa Tpex(hazHOTo CyXOro ¢ €CTECTBEHHBIM BO3AYIIHBIM OXJIKACHHEM MPU

3aIIUIIEHHOM HCIIOJIHEHUH, ABYX0OMOTOYHOTO, MOoIHOCTEI0 100 kB-A, Kitacca HanpspkeHUs
10 kB, ucnonuenus Y kareropuu 3 nmo 'OCT 15150:
7C3-100/10-Y3

TpaHcopmaropa Tpex(asHOr0O MaciIsIHOTO C OXJaKAEHHEM IIpH  ECTECTBEHHOU
IUPKYJISIHAN BO3/IyXa WIA Maciia, TByX0OOMOTOYHOIO, C PEryJIMPOBAHUEM HAIPSIKCHUS O
Harpy3koi, MomHocTeo 2500 kB-A, knacca Hanpsbkenus 110 kB, ucnonnenus ¥V xkareropun
1 mo T'OCT 15150:

TMH-2500/110-Y1

aBTOTpaHChopMaTopa Tpex(asHOTO MACISIHOTO C OXJIAXKACHHEM IPH TPHHYAUTEIEHON
LHUPKYJSIIAN BO3IyXa M Macjia C HEHAIpaBIEHHBIM IOTOKOM Macia, TPEeXOOMOTOYHOTO, C
peTyNupOBaHUEM HAIpsDKEHWS MOJ Harpys3kod, momHocTeio 200000 xB-A, kiacca
Hamnpsbkeaus ooMoTkn BH - 330 kB, kmacca nampspkenus oomotkn - CH - 110 kB,
ucnoxaenus Y xkareropuu 1 mo 'OCT 15150:

ATALTH-200000/330/110-V1

(M3menennas penakuusi, M3m. Ne 1).
MMPUJIOXEHMUE 2
Oo6s13aTenpHOE

CooTBeTcTBHE YCJIOBHBIX 0003HAYEHHIT BUI0OB CHCTEM OXJIAKAEHMS,
npuHATbIx CCCP, C3B 1 MOK

VYcaoBHOE 0003HaUCHUE BUJA OXJIXKICHUS | Y CIIOBHOE 0003HAYEHHE BUA OXJIAXKACHUS
npunsitoe CCCP npunsaToe COB u npunsatoe CCCP  |nmpunaroe COB u MOK
M3K
C AN ALl OFAF
C3uCrl’ ANAN HAIT ODAF
CA ANAF 0 OFWF
M ONAN HIQ ODWF
pil| ONAF H LNAF
MIL OFAN HA LNAF
HMIT ODAN HHJI LFAF




I[TPMJIOXXEHUE 3
CrpaBo4Hoe
Mertoauka pacuyera yaejJbHOH MacCChl
VY nenbHy10 Maccy TpaHcdopmaropa m;, Kr/(kB-A), paccunTsiBarot 1o gopmyiie

rzae M - noiHas Macca TpaHcgopMaTopa, Kr;
S,on - HOMHHAJIbHAS MOIIIHOCTh TpaHcdopmaTopa, KB-A.
IMTPUMJIOXXEHUE 4
Obs3aTenbHOE
IlepeyeHb TeXHHMYECKUX AAHHBIX H XaPAKTEPUCTUK, BKJIIOYAEMBbIX B ACHOPT
TpaHcdopmaropa
1. YcnoBHOe 0003HaUEHHE CXEMBI U TPYIIIBI COSJUHEHHsI OOMOTOK.
2. HoMmuHanbHas yacToTa B repiax.
3. HomuHanbHbIH pexknuM (YKa3bIBaIOT, €CITH PEXHUM OTJIMYACTCS OT HPOJOIDKUTEILHOTO).
4. HomuHanbHas MOIIHOCTh B KHJIOBOJbTamrepax (yKa3plBalOT Takke€ MOIIHOCTH
OCHOBHBIX OOMOTOK TPEeXOOMOTOYHBIX TpaHCHOpMATOpOB W MOIIHOCTH oOMoTknm HH
TPeXO0OMOTOYHBIX aBTOTPAHC(HOPMATOPOB).
5. HoMuHanbHBIE HanpspkeHUs TpaHcopMaTopa M HANpsHKEHHUS OTBETBICHWH B BOJIBTax
WJIN KUJIOBOJIbTAX.
Ipumeuanue. [ns omHodasHOro TpaHChOpMATOpa, NPEAHA3HAYCHHOTO JJIS COCIAMHCHHS B
TpeX(ba3Hon rpynmny, HanpsiKEeHUs 06MOTOK, COCMHACMBIX B 3BE3MY, 0003Ha4alOT B BUIC I[pO6I/I,

YHUCITUTENIEM KOTOPOH SIBIISIETCS JINHEITHOE HANPsDKeHUe Tpex(aszHoil rpymImel, a 3HAMEHaTelIeM \/5 .

6. HoMuHamsHBIE TOKH OOMOTOK Ha OCHOBHOM OTBETBJICHHH B aMIIepax.

7. HampspkeHue KOPOTKOTO 3aMBIKaHHWS HAa OCHOBHOM OTBETBJICHHH B NPOLEHTAX (VIS
TPeXOOMOTOYHBIX TpaHC(OPMATOPOB YKA3BIBAIOT HAIPSDKEHHE KOPOTKOTO 3aMBIKAHHS BCEX
nap oOMOTOK).

IMpumeudanne. [ns TpanchopMaropoB MomHocThio MeHee 1 MB-A nomyckaercst ykasbIBaTh
3HAYCHHUC HAIPSIKECHUS KOPOTKOI'O 3aMbIKaHUs, UBMEPCHHOEC NIPU NPUEMOYHBIX UCIIBITAHUAX.

8. YpoBeHp M30AIMH OOMOTKH M €€ HEWTPaIH; MPH 3TOM YKAa3bIBAIOT HCIBITATEIIHHBIC
HaTPSDKCHUS MPOMBIIIJICHHOW YacTOTHI M IMOJHOTO T'PO30BOTO MMITYJIbCa Ui BHYTPEHHEH
H30JIALIH.

7, 8. (M3menennas penakuus, Uzm. Ne 4).

9. Kitacc HarpeBOCTOMKOCTH M30JISILIUH - TOJIBKO ISl CyXHUX TpaHc(opMaTopoB.

10. JTaHHBIC IPHUEMO-CIATOYHBIX UCIBITAHUN, HEOOXOIUMBIC JIJIS BBOJIA TpaHChopMaTopa
B DKCILTyaTaluIo.

11. MomHocTh TpaHchopMaTopa HpU OTKIFOYECHHOM AyThe IS TPaHC(HOPMATOPOB C
oxyaxaenuem /1.

12. Haubompmmii [IIUTENEHO JOMYCTUMBIH TOK B  oOmed oOMOTKe — Iuis
aBTOTpaHC(HOPMATOPOB.

13. [ToTepu X0IOCTOTO X0/a.

14. TloTepm KOpOTKOTO 3aMBIKaHHSI Ha OCHOBHOM OTBETBJICHHHM BO BCEX IapHBIX
peXuMax.

15. Tlotepn W HampspKEHHE KOPOTKOT'O 3aMBIKaHUS Ha KpaWHUX OTBETBJICHUAX - IS
tpancdopmaropos PITH.

16. HampsbkeHre KOPOTKOTO 3aMBIKaHUS BCEX Map YacTel pacileruieHHONH OOMOTKH M T1ap
W3 KaXJOW YacTH pacIICIVICHHOW OOMOTKM M Ka)IO0W W3 HepacUIeIUIEHHBIX OOMOTOK Ha
OCHOBHOM W KpaWlHHMX OTBETBJICHHMSX - JUIi TpaHC(HOPMATOPOB C pacUICIUIEHHBIMU
0OMOTKaMH.

17. Tox X010€TOrO X0Aa.

18. ConpoTHBieHHE 0OMOTOK IIOCTOSIHHOMY TOKY.

IIpumeuanue. Ecnu conpoTHBIEHUs] NOCTOSSHHOMY TOKY MEXIY OTAEIbHBIMH IapaMu 3a)KMMOB
00MOTKH Tpex(a3Horo TpaHchopmaTropa OTINYAIOTCS APYT OT APYra BCIEACTBHE KOHCTPYKTUBHBIX MITH
TEXHOJIOTHYECKAX OCOOEHHOCTEH MCIOIHEHHS 0OMOTOK, 0TBOIOB, ycTpoiict [IEB (PIIH) Gonee yem
Ha 2%, TO B IaCOPTE AOJIKHBI OBITH YKa3aHbl UBMEPCHHBIC 3HAYCHUS COHpOTI/IBJIeHI/Iﬁ MEXKIAY BCEMHU
napamu 3a’)KMMOB U IIPUYINHBI, BEI3BABIINEC 3TU OTKIIOHCHUA.

(MU3menennas penakuusi, A3zm. Ne 3, 4).

19. ComnpotuBneHHe ¥ TaHTEHC YyINa JUDJIEKTPUYECKHUX TOTEPh  H3OJAILUU
Tpanchopmaropa.

20. 3HayeHWe TeMIepaTypbl, IPU KOTOPOH H3MEPSUINCh COMPOTHUBIEHHE OOMOTOK
MOCTOSIHHOMY TOKY, CONPOTHUBIIEHHUE U TAHTCHC yINa AUAIEKTPUUECKUX MOTEPb HU30JIALUU
TpaHcdopmaropa.

21. Ykazanue 00 o0OJeryeHHOW H3OJSLMHU - JUIS TPaHCPOPMATOPOB C OOJIETrYeHHOU
U30JIAIAEN.

22. PacyeTHy0 TEIIOBYIO TIOCTOSHHYIO BpEMEHH TpaHC(HOpPMATOpa, a 10 COTIACOBAHUIO
MEXIIy W3TOTOBHTEIEM U TOTpeOHTENeM - MaKCHMAlbHYI0 W MHUHHMAIBHYIO pacUeTHHIC
TEIUIOBbIE TIOCTOSIHHBbIE BpEeMEHH OOMOTOK TpaHcdopmaropa - [uisi TpaHCHOPMATOpOB
MOIIHOCTBIO Oonee 1 MB-A

23. CormpoTuBieHHE HYJIEBO IOCIEI0BATEIBHOCTH - JUIsS TPAHC(POPMATOPOB, Y KOTOPHIX
U3MEpPEHHEe JTOTO CONPOTHUBIEHHS MPEIYCMOTPEHO HACTOSIIUM CTAHAAPTOM MU
cTaHAapTaMH (TEXHHYECKHMMH YCIOBHMSMH) Ha TpaHC(opMaTropbl KOHKPETHBIX TPYHI H
THUIIOB.

(M3menennas penakuusi, M3m. Ne 4).

24. O06o3HaueHHE CTaHIapTa WJIM TEXHWYECKHX YCIOBHH M INPOOMBHOE HamnpspKEHHE
Macja, HPUMEHEHHOT'0 IIPH MCIBITAHUSIX, U Macia, KOTOPBIM 3aIlojIHeH 0ak TpaHchopMaTopa
(m1st  TpaHchopmaTopoB KimaccoB HampspkeHus 110 kB w  Bemme momkeH OBITH
JIOTIOJTHUTENFHO yKa3aH TAHT€HC yTIila TUAJIEKTPUIECKAX TIOTeph Maciia pu Temmeparype 90
°C).

25. MakcuManbHbIE pacueTHBIE HArpy304HbBIE MOTEPH - I TPEXOOMOTOYHBIX
aBTOTpaHC(HOPMATOPOB.

(U3meHennas pegaxkuus, U3m. Ne 4).

26. 3HaueHUs1 U3MEPEHHBIX CHJI MPECCOBKHU KaXkI0T0 MPECCYIONIETO KOJbIIA.

27. lpyrue naHHbIe 110 YCMOTPEHUIO U3TOTOBUTEIIS.

IIpumeuanus:

1. Jlis mapamerpoB, IpUBEACHHBIX B III.15, 16, nomyckaeTcs yka3plBaThb PacueTHbIC 3HAYCHUS C
YUETOM pE3yJIbTaTOB UCIIbITAHUU.

2. Jlns mapameTpoB, IpuBeAeHHBIX B M. 13-17, s TpaHchopMaTopoB MOLIHOCTBIO 110 6,3 MB-A
BKJIIOUUTECIIBHO JONYCKACTCs YKa3bIBaTh HOPMHUPOBAHHLIC 3HAUCHUS.

(U3meHeHHas pepakuus, U3m. Ne 1).



IMPMJIOXKEHHUE 5
Obs13aTenbHOE
MapkupoBKa BbIBOJAOB U OTBETBJIEHHI CHJIOBBIX TPaHC(OPMATOPOB
1. ITopsimox 0003HAYECHUS
MapKHpOBKY BBIBOJIOB M OTBETBJICHHUH CHJIOBBIX TPaHC(HOPMATOPOB CIIEIYET BBIIOIHSTD,
NPUMEHAST CHCTEMy O00O3Ha4yeHHH, OCHOBaHHYI0O Ha YEpEJOBAHUM IPOIHCHBIX OYKB
nmatuHCKOTO andaButa w apabckux mudp. Ilpumenenme Oyke 1| m 0 He mOmycKaeTcs.

[Ipumepb! MapkUpOBKH - Ha 4epT. 5-12.
[Ipumeuanue. [lomyckaeTcs NpUMEHATH CTPOYHbIE OYKBBI, OTHAKO MPENNOYTUTEIbHEE IPIMEHEHNE
MIPOMHCHBIX OYKB.

IPUMEPBI MAPKUPOBKH BBIBOJIOB U OTBETBJIEHUI
CUJIOBBIX TPAHC®OPMATOPOB
MapxkupoBka 00MOTOK (pa3bl
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a) oOMoTKa (ha3bl C OTBETBICHUSAMH HIOCpeinHe; 0) 0OMoTKa (a3bl ¢ rpy0oi 1 TOHKOMH
CTYIICHSIMH PETYJIMPOBAHUS HA OJTHOM KOHIIE OOMOTKH; B) 0OMOTKa (ha3bl, COCTOSIIAS U3
JIBYX 4acTel, COeIMHAEMBIX IOCIIE0BATEIbHO WIH MapaJuIeNbHO; T) 00MOTKa (asbl,
cocTosIIast U3 ABYX YacTel, COCMUHEHHBIX MOCIICI0BATEIBHO, KAXKIAs U3 KOTOPhIX
MTOCPEINHE OTBETBIICHHUS

Yeprt. 5

MapxkupoBka 0o1HO(pA3HBIX TPaHCcHOPMATOPOB
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a) TpanchopmaTop ¢ IByMsi 0OMOTKaMu 0e3 OTBETBJICHUIA; 0) TpaHCPOpMATOp C TpeMs
oOMoTKaMu 0e3 OTBETBIICHHH; B) aBTOTpaHChopMaTop 0e3 OTBETBICHHUI

Yepr. 6



MapkupoBka Tpex(a3HbIX ABYX00MOTOYHBIX TPAHC(HOPMATOPOB

MapxkupoBka ogHO(pa3HbIX aBTOTPaHCcPOpPMATOPOB
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a) 00OMOTKa C OTBETBIICHISIMH, TIOMEIIICHHAS MEKIY TIOCIIEIOBATEIILHON U 00IIeH
00OMOTKaMH;
0) 0OMOTKa C OTBETBJICHHUSIMH, IIOMEIIICHHAS B KOHIIE ITOCIICIOBATEILHOW OOMOTKH; B)
00MOTKA C OTBETBJICHHUSIMH, OJIMH KOHEIl KOTOPOU MOIKIIOUYCH K COSTUHEHHIO MEKTY
[MOCJIE0BATEIHLHON U 00IIIEl OOMOTKAMU

UYeprt. 7
g 2
a) Yu/Yu-0; 0) Yu/Yu-6; B) Yu/[I-5; 1) Ye/[I-11
Yepr. 8




MapkupoBka TpexdaszHoro TpexodmMoTo4Horo Tpanchopmaropa (Yu/Yn/I-0-5)
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Yepr. 9
MapkupoBKka 00MOTKHM HU3LIEr0 HANPSI’KEHUs YepT. 9, ec/iM OHA COeNHEHA B
OTKPBITHIA TPEYroJbHUK
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MapxkupoBka Tpexdasnoro asrorpanchpopmaropa (Yuasro//1-0)
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Yepr. 11
MapkupoBKa JTUHEHOr0 peryJMpoBoYHOro Tpancgopmaropa ¢ Bo30yxaarouei
00MOTKO¥, COEIMHEHHON B TPEYT0JIbHUK
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Yepr. 12



Jomyckaercs onmyckarh OyKBbI U ITU(pbl. CoceqHIe rpymiibl MU, UMCIOIIUX PA3TUIHOEC
CMBICIIOBOE 3HAYEHHE, CIIeNyeT paszessaTh Toukoil. Hampumep, BmMmecto obo3nauenus 1U11
JIOIyCKaeTcsl COKpalleHHas 3anuch - 1.11.

Crenyer ciequth 3a Te€M, YTOOBI MEXIy JIBYMs MOJOOHBIMH 00O3HAUYEHHMSMH HE ObLIO
CMEILEHMS.

2. Konrpr 06MoTOK (hazbr

JlBa xoHIIa 0OMOTOK (ha3bl, MOJBOANMBIC K JIMHEHHOMY WJIM HEHTPaTbHOMY BBIBOJAM,
cleyeT MapKUpOBaTh COOTBETCTBEHHO mudpamu 1 u 2.

Ecin oOMOTKM (a3l Ha KOHIAX HMEIOT OTBETBJICHMS, NpeIHa3HAuYeHHBIE JUIs
npucoequHenust k ycrpoiicteam IIbB wmnm PIIH, koropble BeoyT K JIMHEHHOMY WIIHU
HEUTpaJbHOMY BBIBOJIaM, TO 3TH BBIBOABI CIIENyeT MapKUPOBATh COOTBETCTBEHHO Iuppamu 1
Wi 2.

[Ipu Takoii cucTeMe MapKHPOBKM BHIBOAOB M OTBETBJICHHUI Ha 4epTekax cxeM 0OMOTOK
IpeAroaraeTcsi OJMHAKOBOE HalpaBlieHHE HAMOTKM Juisi BceX oOMorok. [lonsipHOCTB
KOHLIOB | 1 2 Bcex 0OMOTOK OJTHOTO CTEp)KHS TAK)Ke BCET/la OINHAKOBAS.

[Ipumeuanne. MapkupoBKa aBTOTPaHCHOPMATOPOB C ABYMSI OOMOTKaMH (a3bl, HIMEIOIIUMH 00Nt
KOHeII - 110 1.4.

3. JInHeHbIN 1 HEUTPAIbHBIN BHIBOBI

JluneiiHple BBIBOABI OOMOTKHM Tpex(a3sHOro CHJIOBOIO TpaHc(opMaropa Cieayer
o0o3nauath OykBamu U, V, W, KoTOpBIe TOMEIAIOT Tepes nuppamu, NPUBEICHHBIMH B I1.2.
Ecmm  HeoOxommMmo, JOITycKaeTcss MOMEIaTh JTH OyKBBI Takke mepen wnudpamu,
MIPUBEIEHHBIMY B .5 1 6.

HefiTpans 0OMOTKH, COETUHEHHON B 3BE3y WM 3UT3aroM, CIeAyeT 0003Ha4aTh OYKBOM
N.

4. O0o3HaueHNE OOMOTOK

Paznuunbie oOMoTkM TpaHchopmaropa cienyer o0o3Hauarh uuMppamH, KOTOpPbIE
MOMEIAIOT Nepel OyKBaMu, MPUBEACHHBIMU B 11.3. OOMOTKY BBICHIEr0 HANPSHKEHHS CIEAyeT
o0o3HauaTh 1Mbpoit 1, a apyrue oOMoOTKM - umbpamu 2, 3, 4 ... B HUCXOSIIEM IOPS/IKE
HOMMHAJIbHbIX HaHpﬂ)KeHl/Il‘/lI.

s aBTOTpaHCHOPMATOPOB, Y KOTOPHIX JBE OOMOTKH MMEIOT OOIIMIT KOHEIl, TOT KOHell
cienyeT MapKupoBath [udpoii 2 (mpumMep npuBeaeH Ha 4epT. 6, B).

HpI/IMC‘IaHI/IC. Eciu  HeckombKO OOMOTOK HMEIOT OIMHAKOBOC HOMHWHAJIBHOC HAIPSIKCHUEC,
MPUMEHEHHE COOTBETCTBYIOIIETO WM LU(PPOBOTO 00O3HAYEHUsS CIIEQyeT COTJIacoBaTh MEXKIY
HU3roTOBUTCIICEM H HOTpe6I/ITeHeM.

5. IlocnenoBaTenbHO-NApaIeIbHOE COEUHEHUE

Ecn 0OMOTKM (ha3bl cOCTOAT M3 HECKOJIBKMX YacTei, KOTOpPBIE MOTYT OBITH COEIMHEHBI
MIOCJIEI0BATENIFHO MJIM HapajuleNIbHO, KOHIIBI 3TUX YacTel cieayer o0o3Hayars nudppamu 1,
2, 3, 4... Ipu 3TOM JIMHEHHbIE WIM HEUTpaJIbHBIE KOHIBI OOMOTOK (a3l MapKUpPYIOT
nudpaMu 1 1 2 B COOTBETCTBUU C TPeOOBAHUSAMM I1.2.

6. MapkupoBKa OTBETBICHUI

OtBerBneHns, moaBoanMeie Kk ycrpoiictBam PITH wmmu [IBB, crmemyer o6o3navats
rpynnoii u¢p, pacrlojOKeHHBIMH B BO3pAcTAIOIIEM MOpSAKe. 3HaYeHUs STHX LUdp
JIOJDKHBI  OBITh OOINBIIE TPHMEHSEMBIX Ui OO0O3HAYeHMs JMHEWHOTO W HEHTPaIbHOTO
BBIBOJIOB M Ui OOO3HAYEHHMS KOHLOB 4YacTei oOMOTOK a3bl, COEJUHEHHBIX

MIOCJIE0BATENIFHO MM apauIeNIbHO.

Hywmepanus 1o/mkHa HAYUHATHCS ¢ OJMMKARIIEro K KOHILY, IPOMapKUPOBAaHHOMY IU(PO
1, orBerBieHHs. MapkupoBka OOMOTOK C MEPEKIIOYaeMbIMH OTBETBJICHHMSIMH JOJDKHA
OCHOBBIBAThCS Ha TAaKOM COEIMHEHUH, KOTOpoe naeT HamOoibinee 3(p(PEKTHBHOE UYHUCIIO
BUTKOB JIIsL OOMOTKH, IIPHCOEMHEHHON K ycTpoiicTBy [16B nim PITH.

OOMOTKM ~ aBTOTpaHC(OpPMATOPOB C  OTBETBICHHUSMH, PACIOJIOKECHHBIMH  MEXIY
[I0CJIEOBATEALHOM M OOIIEH OOMOTKaMM WIIM Ha KOHIIE IIOCJIEIOBAaTEIbHOM OOMOTKH, a
TaKkke OOMOTKHM, OIWH KOHEI] KOTOPHIX IOAKIIOUYEH K COCOWHEHHIO  MEXIy
MOCTIeNOBATEeIbHOM ®  o0med oOMoTkamu (4epT. 7B), CileoyeT HyMepoBaTh Kak
MIOCJIE0BATENILHY0 OOMOTKY.

B 0oiee ciioxHBIX Ciydasx, HalpUMep, KOTrJa JBa TpaHC(HOpMAaTopa IOMEIIEHbl B OIUH
0ak, TpeOyeTcsl COrIacOBaHUE MEXKLy H3TOTOBHUTEIIEM M IIOTPEOUTENIEM.

(BBeaeHo qomoHUTEIbHO, M3M. Ne 3).





