YK 621.314.222.6:006.354

OKII 34 1100

MEXT'OCY JAPCTBEHHBII CTAHJIAPT

TPAHC®OPMATOPBI CUJIOBBIE
OO0nme TexHMYeCKUE yCJIOBHS

Power transformers.
General specifications

NHO®OPMAINIMOHHBIE JTAHHBIE

I'OCT 11677-85

I'pynma E64

Jlama ssedenus 01.07.86

1. PASPABOTAH 11 BHECEH MunncrepcTBOM 3J€KTPOTEXHUIECKOH TPOMBIIIUICHHOCTH
PA3PABOTYUKU MN.I0. Menemko (pykoBoaurensb Tembr); B.JO. ®penkens, KaHI. TeXH. HayK;
B.M. Kunpunnos; C.U. Maiizyc

2. VTBEPXXJIEH ¥ BBEJIEH B JIEVICTBME IlocTaHOBICHHEM T'ocynapcTBeHHOrO KOMUTETA
CCCP mo cranmapram ot 24.09.85 Ne 3005

3. Cranmapt nonHocTsio coorBercTByeT CT COB 1102-86
CraHOapT COOTBETCTBYET MEXIyHAPOIHEIM cTaHaapTaMm MOK 76-1-76, MOK 76-2-76, MOK 76-4-

76, MDK 76-5-76

B crannmapt BBeneH MexayHapoaHblid cranzapt MOK 616-78

4. BBAMEH I'OCT 11677-75

5. CCbIVIOYHBIE HOPMATUBHO-TEXHUYECKHNE JOKYMEHTbDI

O6o3nauenne HT/I, Ha
KOTOPBI J]aHA CChIIKA

Homep myHKkTa

O6o3nauenne HT/I, Ha
KOTOPBI ]aHA CChIIKA

Homep myHKkTa

I'OCT 9.014-78
I'OCT 12.1.004-91
I'OCT 12.2.007.0-75

I'OCT 12.2.007.2-75
I'OCT 12.2.024-87
I'OCT 721-77
I'OCT 1516.1-76

I'OCT 3484.1-88 -
I'OCT 3484.5-88
I'OCT 7174-75
I'OCT 7746-89
I'OCT 8865-93

I'OCT 9680-77
I'OCT 9920-89
I'OCT 10198-91
I'OCT 10434-82
I'OCT 10693-81
I'OCT 13109-97

8.2.5
4.1;7.2
3.8.1;4.1

3.541;4.1,;4.2
4.4,7.2
2.3;9.4.2.1;9.4.24
3.22.1;3.22.2;6.23
6.3;6.5;6.9;9.4.1

3.9.8;7.2
3.5.47
3.5.11
2.5;3.2.1.5; 3.2.1.6;
3.9.1
2.3
3.5.6
8.2.2
3.5.2
351
2.4

I'OCT 14192-96
I'OCT 14209-85
I'OCT 15150-69

I'OCT 15543.1-89
I'OCT 16110-82
I'OCT 17221-91
I'OCT 17412-72

I'OCT 17516.1-90
I'OCT 18620-86
I'OCT 20243-74
I'OCT 20690-75
I'OCT 21023-75

I'OCT 21128-83
I'OCT 21130-75
I'OCT 22756-77
I'OCT 23216-78
I'OCT 23865-79
I'OCT 24126-80

8.1.6
3.2.1.8
1.2; 1.3; 3.9.10; 8.3.2;
nputoxkenue 1
1.2;1.3
BBonanast yacte
3.6.1.5
1.3

1.3
7.2
3.31.1;7.2
3.22.1;6.2.3;6.3;9.4.1
7.2

2.3
8.1.5
7.2
8.2.3;8.2.8;,8.3.2;8.4.1
351
3.5.10

6. Orpanuuenune cpoka JelcTBHs CHATO 1o nporokory Ne 5-94 MexrocynapcrsenHoro Cosera 1o
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cTaHIapTU3aluuu, MeTponoruu u ceprudukanun (MYC 11-12-94)

7. MIEPEU3JAHUE (strBaps 1999 1.) ¢ Usmenenusmu Ne 1, 2, 3, 4, yrBepskaeHHsIME B Mae 1987
r., cerrsiope 1987 r., cenrsiope 1989 r., mexadpe 1990 r. (MYC 8-87, 12-87, 12-89, 3-91)

Hacrosimuit ctangapt pacnpocTpaHseTcss Ha CHIIOBBIE TPaHC(HOPMATOpHl OOIIET0 Ha3HA4YEHHS, B
TOM 4YHCIE Ha aBTOTpaHc(HOpPMATopsl, TpaHC(HOPMATOPHI COOCTBEHHBIX HYXKA ODJIEKTPOCTAHIMH H
TpaHc(OpMaToOpsl JUIS KOMIUIGKTHBIX —TpaHcdopMaTopubix noncranumii  (KTII), Ttpexdasmbie
MOITHOCTBIO Ooiiee 5 kKB-A u onHOdasHbIe MomHOCTRIO Ooee 4 KB-A kiaccoB Hanpspkenus 1o 1150
KB BKJIIOUMTENBHO, IpeAHA3HAUCHHBIC JUIS HYK/I HAPOAHOTO XO3SHCTBA.

CraHmapT HE paclpocTpaHseTCsl Ha CIELHAlbHBIE, pEryJHpOBOYHBIE M MHOTOOOMOTOYHBIC
TpaHc(OpMaTopHI.

Tepmunsl, npumensiemMsle B cranaapre, - mo I'OCT 16110.

TpeboBaHUs HACTOSAIIETO CTAHAAPTA SBISIOTCS 00s3aTETLHBIMH.

(Usmenennast pexakuusi, Uzm. Ne 2, 4).
1. KIACCU®UKALI U

1.1. Cunosie TpancdopMaTops! Ki1acCUPHUINPYIOT:

0 yCIOBHsAM PabOTHI - Ha TpaHC(HOPMATOPHI, MpeAHAa3HAYCHHBIC I PaOOTHl B HOPMAIBHBIX H
CHETIMATBHBIX YCIIOBHSIX;

[0 BUAY HW3OJNUPYIOMIEH W OXJIAXTAIOMeHd Cpelpl - Ha MAcIsgHble W CyXHe TpaHCchHOpMAaTOPHI,
Tparc(hOpMaTOphl, 3aNOTHECHHBIE HETOPIOYMAM KUIKAM TUJICKTPUKOM, TpaHC(HOPMATOPHI C JIATOU
H30JIAIEH;

[0 THMAM, XapakTepU3yIOMIMM Ha3HAUYCHHWE W OCHOBHOE KOHCTPYKTUBHOE HCIIONHCHUE
(ommodasubie win Tpexdasubre, 1 PITH, I16B u T.11.), - B COOTBETCTBHH € IpUiIoKeHHeM 1.

1.2. HopmanbHBIE yCIOBUS PabOTHI XapaKTePU3YIOT CISAYIONIMMA JAHHBIMU:

BBICOTa YCTAaHOBKHM HaJx ypoBHeM Mops - He Oonee 1000 M, kpome TpanchopMaTopoB Kiacca
Hanpspkerust 750-1150 kB, 11t KOTOpBIX BBICOTA YCTAaHOBKH HaJl ypoBHEM Mopsi - He 6oiee 500 M;

kmuMmatndeckoe ucnomaenue - Y mo FOCT 15150 u TOCT 15543.1.

ITpu sTOM cpenHecyTouHas TemrepaTypa Bo3ayxa He 6omee 30 °C u cpemHeromoBas TeMIeEparypa
Bo3yxa He 6onee 20 °C;

TeMIepaTypa oxXJaxaaromiel Boasl - He 6omnee 25 °C y BXoga B OXJIaTUTENb.

1.3. Tlo 3aka3y moTpeOWTENs IOJKHBI W3TOTABIMBATHCS TPAHCHOPMATOPHI IS CIETYFOITIX
YCIIOBUH:

BBICOTAa YCTAaHOBKU HAaJl YPOBHEM MOps I TpaHc(hopMaTOpoB KiaccoB HampspkeHus 1o 500 kB
BKJrod. - ot 1000, HO He 6onee 3500 Mm;

kinumaTtudeckoe ncnoiHenue - XJI wim YXJI mo 'OCT 15150, I'OCT 15543.1 u 'OCT 17412,

TeMIepaTypa oxJaxaatonield Boms! - bonee 25 °C, Ho He Oonee 33 °C.

Buemmnne mexanndeckue BosnaerictBusg mo I'OCT 17516.1, B ToMm uymciae U 1 CEHCMOONACHBIX
paiioHOB.

(U3menennas pexakuus, Usm. Ne 1, 4).

1.3.1. Tlpu Ttemmeparype oxiaxmarorieii cpemsl (BO3Iyxa WM BOXBI), OTJIHYAOIIEHCS OT
YCTaHOBIICHHOM B 11.1.2, mpu BEIOOpE HOMHHAIBHOW MOIIHOCTH TpaHc(hopMaTOpa JODKHA OBITh y4TECHA
TeMIIepaTypa OXJIaX/AIOIEeH Cpeibl B COOTBETCTBUH C HHCTPYKIHEH 110 HKCILTYaTaIHH.

1.4. Bunmel cucTteM OXJaXICHHS TPaHCHOPMATOPOB M HUX YCIOBHBICE OOO3HAYCHHUS JIOJDKHBEI
COOTBETCTBOBATH IIPUBEICHHBIM B Tab. 1.

1.5. Knacc HampspbkeHUs TpaHCPOpMAaTopa YCTaHABIMBAIOT IO KJIACCy HANPSDKCHUS €ro OOMOTKH
BH.

1.6. OcHOBHBIMH MapaMH OOMOTOK TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB CIIEAyeT NPHHUMATH
oomorku BH n CH. [lomyckaeTcs B cTaHIapTax WM TEXHUYIECKUX YCIOBUSIX Ha KOHKPETHBIC TPYIIIBI 1
THITBI TpaHC(HOPMATOPOB MPUHUMATH APYTYIO Mapy 0OMOTOK 32 OCHOBHYIO.
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Tab6mmna 1

VYcnoBHOE
Bupn cucrems! oxnaxenust TpaHcgopmaropa obosnaderne
BHJIA CUCTEMBI
OXJIAXKACHUS
Cyxue TpancgopmaTopsl
EctecTBeHHOE BO3AYIIHOE PU OTKPBITOM UCIIOJIHEHUU C
EcTecTBEeHHOE BO3AYIIHOE IIPY 3aLIUIICHHOM HUCIIOJIHEHUH C3
EcTecTBEeHHOE BO3AYIIHOE IIPU T€PMETUYHOM HCIOIHEHUHI CcTr
BozaymHoe ¢ IpuHyIUTENbHOM HUPKYIALUEH BO3ayXa C
Macasinbie TpaHc(hOpMATOPBI
EctecTBeHHas nUpKyIALMs BO3AYyXa U Maciaa M
IIpunynuTenpHas QUPKYISLUS BO3yXa U €CTECTBEHHAS UPKYIALMS Macia pil
EcrtecTBeHHass LMpKyIsAUs BO3AyXa W NPUHYAWTENbHAs LUPKYISNMS Macla C MI|
HEHAIPABJICHHBIM IOTOKOM Maciia
EcTtecTBeHHass LMpKyIsAUs BO3AyXa W NPUHYAWTENbHAs LUPKYJISALMUsS Macia C HMIT
HaNpaBICHHBIM TOTOKOM Macia
[IpunynuTenpHast MUPKYISLIUS BO3yXa U Macila C HEHANPABJICHHBIM ITIOTOKOM Macia JLT
[IpunynuTenpHas QUPKYISIUSA BO3yXa U Macla C HallpaBJIEHHBIM IIOTOKOM Macia HIALL
[IpunrynuTenbHas QUPKYISIIUS BOABI M Macia ¢ HEHAIPaBIEHHBIM IIOTOKOM Macia IO
IIpunynuTenpHas QUPKYISALUS BOJBI M Macia ¢ HallPaBIEHHBIM TOTOKOM Macia HIT
TpanchopMaTOPBI ¢ HETOPIOYHM KHIAKHM JANICKTPHKOM
EcTecTBEeHHOE OXJIAXKACHUE HETOPIOYUM JKUIKUM JUIIEKTPUKOM H
OxJaxJIeHHe HETOPIOYUM JKUIKUM AWMIEKTPUKOM C HNPUHYIUTEIBHON LHUPKYJIAIUEi HI
BO3yXa
OxJnax/IeHHe HETOPIOYUM JKUIKUM AWMNIEKTPUKOM C INPUHYIUTENBHON LUPKYJISLUEH HHJI
BO3/yXa U C HAIIPaBJIEHHBIM IIOTOKOM JKHJKOrO JUIIEKTPUKA

[Tpumedanme. CooTBETCTBHE YCIOBHBIX 0003HaueHMH BUIOB cucteM oxiaxiaeHus, npuaATeix CCCP, COB n
MDOK, npuBe/icHO B IPHIIOKEHUH 2.

2. OCHOBHBIE TAPAMETPBI

2.1. B craHmaprax WIM TEXHWYECKHX YCIOBMAX Ha KOHKPETHBIC TPYNIbl WM THUIIBI
TpaHc(opMaToOpOB TOIKHBI OBITH YKa3aHbI CIIEIYIONIE OCHOBHBIE ITAPAMETPHI:

HOMUHAJIbHAST MOIIHOCTh TpaHcdopMaropa (YKasbIBalOT TAKXKE MOIIMHOCTH OCHOBHBIX OOMOTOK
TpexOOMOTOYHBIX  TpaHchopMaTopoB W MomHocTh  odomorkm  HH  tpexoOmoTouHbBIX
aBTOTPaHC(HOPMATOPOB);

HOMHHAJIbHBIE HANPsDKEHNSI OCHOBHBIX OOMOTOK Ha BCEX OTBETBIICHHUSX

yCII0BHOE 0003HAa4YEHHE CXEMBI U TPYIIBI COSMHEHNH 0OMOTOK;

Bun nepexiaroueHust orBerBiaernii (PITH, I1BB), mmama3oH U 9WCiO CTYIEHEH pPeryiHpOBaHHSI
HaNpsDKEHNS,

HaMOOJIBIINI OITYCTUMBII TOK B 00111l 00MOTKe aBTOTpaHcdopmaropa;

MIOTEPH XOJIOCTOT'0 X0/1a 1 KOPOTKOT'0 3aMBIKaHUSI HA OCHOBHOM OTBETBIJICHHH

HAOpPsDKEHHE KOPOTKOTO — 3aMBIKAHHsS, [PUBEICHHOE K HOMHHANBHOM MOMHOCTH  (IuIst
tpancopmaropoB PITH yka3pBaloT HOPMHpOBaHHBIE 3HA4YEHHWsS Ha OCHOBHOM M KpaiHMX
OTBETBJICHUSIX, JUTS OCTAIBHBIX TPAHC(OPMATOPOB - HA OCHOBHOM OTBETBIICHHN);

TOK XOJIOCTOTO X0/1a Ha OCHOBHOM OTBETBJICHUH;

YCTaHOBJICHHAS! MOIITHOCTH JIBUTATENEH CUCTEMBI OXJIaXK/ICHNS,

TIOJTHAs Macca,

TPAHCIOPTHAsE Macca (IOIyCcKaeTcsl He YKa3blBaTh, €CIM OHA OTIMYACTCS OT IIOJHOM MacChl He
6onee yem Ha 10%);

yIenpHast Macca,

Macca Macra,

rabapuTHBIE pa3MephbI.

[Ipumeuanus:

1. Ecnu morpeOuTenieM BbIJIBUTAIOTCS JIOTIONHHUTEIBHBIE (ClIelUalbHBIE) TPeOOBaHUS MO MEperpy3KaM |
WCXOJS U3 HHUX M3TOTaBIHMBACTCsA TPaHCHOPMATOP, TO B MEPEUCHH OCHOBHBIX MapaMETPOB BKIIFOYAIOT MapaMeTpHl,
XapaKTepU3yOIlre Harpy304HYIO CIIOCOGHOCTb.

2. Meronuka pacdera yAeNbHOW MacChl MpPUBEACHA B HPHIMKEHHH 3. B cTaHmaprax WM TEXHHYECKUX
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YCIIOBHSIX Ha KOHKPETHBIE TPYIIIBI M THITHI TPAHC(HOPMATOPOB YKA3hIBAIOT PACUCTHYIO MACCY.
3. Macca mMacia npuBOIUTCS TS CBEACHHS 3aKa34rKa ¢ TOYHOCTHIO 710 +10 %.

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

2.2. B cranmaprax WM TEXHUYECKMX YCIOBHIX Ha KOHKPETHBIE TPYIIIBI M TUIIBI TpaHC(HOPMATOPOB
JIOIYCKaeTCsl yCTaHaBIMBATh JOTIOJIHUTEIILHBIC TapaMeTphl, KpOME YKa3aHHBIX B 1.2.1.

2.3. HomuHanbHBIE MONTHOCTH TpaHc(opMaTopoB mOKHBI coorBerctBoBath [ OCT 9680,
HoMmuHaNBHBIE Hanpspkenus - TOCT 721 u TOCT 21128.

2.4. HomunaipHas yactora nuraromnei cerr gomkaa oerth 50 ' mo 'OCT 13109.

2.5. PacuetHyto Temmneparypy, K KOTOPOH CJeIyeT NMPUBOIUTH MOTEPH U HANPSHKEHHE KOPOTKOTO
3aMBIKaHHs, TIPHHUMAIOT PaBHOM:

115 °C - mns TparChOpMaTOpoB ¢ m3oiAIHMeH KiraccoB HarpeBocroitkoctu F, H, C mo TOCT 8865;

80 °C - st TparchopmaTopoB ¢ cuctemoit oxmaxaenust HLI, HLT;

75 °C - s OCTaJBHBIX TPAHC(HOPMATOPOB.

2.6. IlpenenbHbIe OTKIOHEHUS N3MEPSAEMBIX ITApaMeTPOB TpaHC(HOpMATOPOB OT HOPMHUPOBAHHBIX HE
JIOJDKHBI TIPEBBIIATH 3HAYCHHUH, YKa3aHHBIX B Ta0M. 2.

Tabmuma 2
HaunmenoBanue napamerpa| IlpenensHoe IIpumeuanne
oTKII0OHeHue, %
1. Koappumment +1,0 Hns TpaHcdopmaTopoB c koaddunrenTom
TpaHnchopmanuu TpaHncdopmanuy (hazHBIX HANPSHKEHUH 3 U MEHEe, a TaKxKe
Ha HEOCHOBHOM OTBETBJICHUH
+0,5 Jis Bcex OCTalbHBIX TpaHC(OPMATOPOB Ha OCHOBHOM
OTBETBJICHUU
2. HanpspkeHne KOpOTKOTo +10 Jliist Bcex TpancdopmaTopos
3aMBIKaHUS
3. Tlorepm  KopoTKoOro +10 Jlis  Bcex  OBYXOOMOTOYHBIX M TPEXOOMOTOUHBIX
3aMBIKAaHUS HAa OCHOBHOM TpaHcopmMaTopoB M JUIT OCHOBHOM Iapbl OOMOTOK
OTBETBJICHUH TPeXOOMOTOYHBIX aBTOTPAHC(HOPMATOPOB
+20 JUIs  HEOCHOBHBIX Map OOMOTOK TpPeXOOMOTOUYHBIX
aBTOTpaHC(HOPMATOPOB
4. TTotepu XOIOCTOr0 X0/ +15 Jlst Becex TpaHChOpMAaTOpOB
5. CymMapHsbIe oTepu +10 Jliis Bcex Tpancgopmartopos
6. Tok xomocroro xona +30 Jlst Becex TpaHC(hOpMAaTOpOB
7. IlonHast macca +10 Jls TparcopMaTopoB MoIHOCTEIO He Oonee 1,6 MB-A
[Ipumeuanus:

1. Ilpu omnpeneneHNE CyMMapHBIX MOTEPh TPEXOOMOTOYHOTO aBTOTpaHC(HOPMATOPa MOTEPH XOJIOCTOTO XOAa
CKJIQZIBIBAIOT C MOTEPSIMU KOPOTKOI'O 3aMBIKAHHSI OCHOBHOM Iapbl 0OMOTOK.

2. OrcyrcTBHE HWKHETO MPEIEIbHOr0 OTKJIOHCHHS UL TOKa XOJIOCTOrO XO[a U IOTeph O3HAYaeT, YTO €ro
3HaUCHHE HE OTPAHNUYCHO.

3. Tlo cornacoBaHHIO MEXAY H3TOTOBUTENEM M HOTpeOHTENIEM IpEIeIbHOC OTKIOHCHHE HAINPSHKCHUS
KOPOTKOTO 3aMbIKaHUS I HEOCHOBHBIX Iap OOMOTOK TPEXOOMOTOYHBIX TpaHC(OPMAaTOpPOB, a Takoke [UISL
TpancgopmartopoB PITH Ha kpaifHUX OTBETBICHMSX HE JOJDKHO BEIXOAUTSH 3a mpenens! +15%.

4. Tlo coOrmacoBaHMIO MEXIy H3TOTOBHUTENIEM H HOTpeOHTeNIeM Ipe/elbHOE OTKIOHEHHE K03 (HUIMECHTA
TpaHchopMaluKi Ha OCHOBHOM OTBETBJICHHH JUisi TpaHchopmaTopoB MouiHocThi0 100 MB-A u Gonee He TOMKHO
BBIXOAUTH 3a npesens: +10,0%.

5. TlpemenbHple OTKIOHEHHS KodGdUIMEHTa TpaHCchopManuM, TMpuBeAcHHble B M1 Tabm 2,
PpacmpoCcTpaHsoTest Ha TparchopMaTopsbl MOITHOCTHIO 10 1000 MB-A BKITIOUHTETBHO.

6. IIpenenbHbIC OTKIOHEHHS, IPUBEICHHBIC B 1.2 Ta0N. 2, HE PacIPOCTPAHSIOTCS Ha HANPSHKEHUE KOPOTKOrO
3aMBIKaHUS My YacTsIMHU paciierieHHoi oomorkn HH.

7. IlpenenpHOE OTKIIOHEHHWE HA MOTEPU KOPOTKOTO 3aMBIKAHHUS JUIS TPAHC(HOPMATOPOB MOITHOCTHIO MeHee 1
MB-A moxet ObITh yBenmuaeHo 10 +15%, 9To JomKHO OBITH OTOBOPEHO B CTAHIAPTAX WA TEXHHYESCKUX YCIOBHSIX
Ha TpaHCc(HOPMaTOPHI KOHKPETHBIX THIIOB M TPYIIL.

(U3menennas pepaxuus, Uzm. Ne 3, 4).

2.7. CxeMBl W TpYIIBl COCAWHEHUS OOMOTOK TpaHC(HOPMATOPOB JOKHBI COOTBETCTBOBATH
npuBeeHHBIM B Tab. 3-10.
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CxeMbl U rpynnsbl coeJUHeHUs: 00MOTOK Tpex( a3HbIX IBYX00MOTOUYHBIX TPaHCcHOPMATOPOB

Tab6mmma 3

CxeMa coeIHEHUST 0OMOTOK

I[I/Ial"paMMa BCKTOPOB HAIIPSHKCHUSA XO0JIOCTOI'O X04a

BH

BH

HH

VcnosHoe 0003HaUeHE

C ;c ;b ;aoﬂ

B

b

Y/Y4-0

Yuly-0

Y/n-11
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yH/ﬂ"”

y/z,-11

/Yy-11
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A

a

A/4-0

CxeMma u rpynmna coeHHeHUsi 00MOTOK 0HO( a3HBIX IBYX00MOTO4YHBIX TpaHchoOpMaTOpOB

CxeMa coenHEHNsST OOMOTOK

Huarpamma
BEKTOPOB
HaNPSOKEHUS
XOJIOCTOTO X012

BH

HH

YcioBHOE
0003HaYeHNE

KXo oX

4A A

1/1-0
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CxeMBblI ¥ IrpyIIIbI COCAMHEHUs] 00MOTOK Tpexda3HBIX TPeX00MOTOYHBIX TPAHC(HOPMATOPOB

CxeMma coeHEHUST 0OMOTOK

I[I/Ial"paMMa BCKTOPOB HAIIPSIPKCHUA XOJIOCTOI'O

Xo1a

BH

CH

HH

VcnosHoe 0003HaueHE

o

0 A B Cfmﬂmﬂm?‘m

b

Bm

b, b,

Am Cm

b

Y, /Y, [A-0-11

Z

X

B

YulAl0-11-11
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Cxema u rpynmna coeMHeHUusi 00MOTOK Tpex(a3HbIX TPEX00MOTOYHBIX ABTOTPAHC(OPMATOPOB

CxeMa coeIMHEHUST 0OMOTOK

JlnarpamMma BEKTOPOB HaNpsDKEHUS

XOJIOCTOro xoaa

VcnosHoe 0003HaueHE

BHu CH HH BHu CH HH
0A AmB BnC Cm ¢ b B b Y, abmo/a-0-11
m

CxeMma u rpynmna coequHeHUus: 00MOTOK 01HO(a3HBIX TPEXOOMOTOYHBIX ABTOTPaHCHOPMATOPOB

CxeMa coeqHEHUST 0OMOTOK

Huarpamma
BEKTOPOB
HANPSKEHUS
XOJIOCTOTO X012

BHu CH

HH

BHu CH HH

VcnosHoe 0003HaueHE

A Am

a A a

Am

laBmo/1-0-0
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Tab6mmna 7



Cxema u rpynmna coeMHeHUusl 00MOTOK Tpex(a3HbIX JIByX00MOTOYHBIX aBTOTpaHchopMaTOpoB

CxeMa coenrHEHNsST OOMOTOK

I[I/Ial"paMMa BCKTOPOB HAIIPSIPKCHUSA XO0JIOCTOI'O X04a

BHu HH

BHu HH

VYcnosHoe 0003HaueHE

OGAaBb

34

s 3
b

Yy oBmo
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Cxema u rpynmna coeuHeHUusi 00MOTOK 01HO(a3HBIX JIBYX00MOTOUYHBIX TPaHc(oOpMaTOPOB ¢ pacuenieHHoil ooMoTkoil HH

CxeMa coeHEHNSI OOMOTOK

I[I/Ial"paMMa BCKTOPOB HAIIPSPKCHUSA XO0JIOCTOI'O X04a

BH

HH

VcnosHoe 0003HaueHE

X
o)

0X,

a; AA A4

i/1-1-0-0
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(U3menennas pexakuusi, U3m. Ne 1).
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2.8. CxeMBbl W TPYHIIBI COCOMHEHHS OOMOTOK OXHOG(A3HbIX TpaHc(hOpPMaTOpoB s pabOTHl B
Tpex(dasHol Tpymme cieayeT yKasplBaTh B CTaHIApTax MM TEXHHYECKHX YCIOBHSAX Ha JTH
TpaHc(OpMaTopHl.

2.9. Vkazanneie B Tabm. 3-10 cxembl coemMHEHHsS OOMOTOK HE OTHOCSTCS K JICHCTBHTEIIEHOMY
PAacIIONOXXEHNIO OTBOJIOB aKTUBHOM YaCTH M BBOJIOB Ha KpBIIIKe Oaka TpaHchopmaropa.

Cxembl coeamHeHnst oOMoTok BH ykasamel co croponsl orBomoB obMotkn BH, a cxemsbr
coenuHenust oomorok CH n HH - co croponst otBotoB oomoTtkr HH.

2.10. TpancdhopMaTOpsl C CHCTEMOH OXJIXKJICHWS BUAA J| MpH OTKIIIOUEHHMH 3JIEKTPOABUraTeleh
BEHTWJIITOPOB JIOMYCKAIOT Harpy3Ky He MeHee 50% HOMMHANBEHOIH MOITHOCTH TpaHc(opmaropa.

2.9, 2.10. (M3menennas pegaxuus, M3m. Ne 1),
3. TEXHUYECKHUE TPEBOBAHUS

3.1. TpancdopmaTopsl JOIKHBI U3TOTaBIMBATHECS B COOTBETCTBHU C TPEOOBaHMSAMH HACTOSILIEIO
CTaH/AapTa, CTAHAAPTOB MM TEXHUYECKUX YCIOBHHM Ha KOHKPETHBIE TPYIIIH ¥ TUITEI TpaHC(HOPMAaTOpOB
110 paboUYNM YepTekaM, yTBEP)KCHHBIM B yCTAHOBJICHHOM ITOPSIIKE.

3.2. TpeboBaHUS K KOHCTPYKIIUH

3.2.1. TpeboBanus 1Mo HarpeBy M HArpPy3049HOM CITOCOOHOCTH

3.2.1.1. TlpeBblmeHUs TeMIEpaTypbl OTAEIBHBIX 3JIEMEHTOB MAaCiITHOrO TpaHC(opMaTopa WIH
TpancdopMaTopa ¢ JKHIKHM JUIICKTPUKOM HAJl TEMIIEPaTypol OXJIaKaaromieil cpeasl (Bo3ayxa Hin
BOJIbI) TIPY HCIBITAHHSX HA HATPEB Ha OCHOBHOM OTBETBICHHH HE TOJDKHBI OBITH Golice 3HAYCHUIA,
yKa3aHHBIX B Ta0u. 11.

Tabmmma 11
DneMeHT TpaHchopMaTopa [Npessienne remnepatypsl, °C
OOMOTKH (KJIacc HAarpeBOCTOMKOCTH M30JLSIUH A):
NP ©CTECTBCHHOW WM TNPHHYIUTEIBHOH  IHMPKYISLUH  C 65
HEHAIPaBJICHHBIM TIOTOKOM Maclia yepe3 0OMOTKY
NpH MPUHYIUTENIBHOW IMPKYJSIIUA C HANpPaBJICHHBIM MOTOKOM 70

Macia yepe3 00MOTKY
Macio win Ipyroi sKUIKHiA THAISKTPHK B BEPXHUX CIIOSX:

WCTIONTHEHNE TEPMETHYHOE WJIH C paclIupHUTeIeM 60
HCIIOJTHEHHE HErepMETHYHOE 0e3 pacInpuTes 55
IToBepxHoCcTH MarHUTHOM CHCTEMBI " JJIEMEHTOB 75
METaJUIOKOH CTPYKIUH

[Ipumeuanus:

1. IpeBbIIIeHHS TEMIICPATYPsl OOMOTOK OIPEICISIOT METOIOM H3MEPEHIS X COINPOTHBICHHS IIOCTOSHHOMY
TOKY (CpeH¥e MPEBBILICHIUS TEMIIEPATYPBI OOMOTOK).
2. (Mcxawueno, M3m. Ne 1).

JUis  TpexoOMOTOYHBIX PEXHUMOB TPaHC()OPMATOPOB pACUETHHIC IPEBBIMIECHUS TEeMIICpaTyphl
OTAEJIBHBIX JJIEMEHTOB HE JOJDKHBI TPEBHIIATh 3HAYEHWH, yKa3aHHbIX B Tabm. 11, ¢ yderom
npumedanns K 11.3.9.3.3. B aToM ciydae mpeBbIIEHHWE TEMIIEpaTypbl BEpXHHUX CJIOEB Macia WIH
JIPYroro XHIAKOTO IMAJIEKTPHKA TPEXOOMOTOUHOro TpaHc(hopMmaropa JOKHO OBITh PACCUMTAHO LIS
COYETaHMS HArPY30K C HAMOOJBIIMMH CyMMAapHBIMH MOTEPSIMH, a IPEBBIIICHUS TEMIEPaTyphl
0OMOTOK, ITOBEPXHOCTH MarHUTHOH CHCTEMBI M 3JIEMEHTOB METAJUIOKOHCTPYKIMH - JUIS COYETaHUs
Harpy3oK, sIBIISIOIIUXCS HanOoJee XKEeCTKUMH JIJIsI pacCMaTpUBAEMOr0 3JIEMEeHTa TpaHchopmarTopa.

(U3menennast pexakumst, U3m. Ne 1).

3.2.1.2. Ins macisHBIX TpaHC(HOPMATOPOB IIPH HOPMHPOBAHHOHW TEMIIEpAType OXJIAXKJaromen
BOJIBI V BXOIa B oxiaautens 6oiee 25 °C (mo He Gomee 33 °C) cpemHee MPEBBIIEHUE TEMIIEPATYPHI
00MOTOK, ykazaHHoe B Tabi. 11, mommkHO OBITH YMEHBIIEHO Ha Pa3HOCTh MEXIYy HOPMHPOBAaHHOU
Temrepatypoit u 25 °C.

3.21.3. Jna tpaHc)opMaTOPOB B OTAEIBHBIX TOYKAX MATCHUTHOW CHCTEMBI M 3JIEMEHTOB
METaJJIOKOHCTPYKITMH JOITyCKaeTcsl MPEBBIICHHE TEMIEPaTyphl IIOBEPXHOCTH, HE COMPHUKACAIOIIEHCs
C TBEp/IOH M30IIAIMEH, HaJ TEMIEpaTypoil oxiaxkaatommeii cpenst 10 85 °C, ecim 3TO IPEBBIIICHIE HE
MIPEB30WAET B IPYTUX peXuMax pabOThl, B TOM YHCIIE U HA HEOCHOBHBIX OTBETBIICHHSX.
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(U3menennas pexakumsi, U3m. Ne 4).

3.2.1.4. Jlns macisiHeIX TpaHCc(OpMaTOpoOB IpH OONTOBOM COCIMHEHHMHM KOHTaKTOB CHEMHBIX
BBOJIOB IIPEBBIIICHIE TEMIIEPAaTypbl KOHTAKTOB HaJl TEMIIEPAaTypOl OKpYXarolied cpeibl He TODKHO
MIPEBBILIATD.

85 °C - m1st KOHTAKTOB B MAcIIE;

65 °C - It KOHTAKTOB B BO3IyXE.

3.2.1.5. TlpeBblmieHusI TeMIEpaTyphl OTICIBHBIX JJIEMEHTOB CYXOro TpaHchopmaropa Hal
TEMIIEpaTypOi OXJIa)KAAIOIIeH cpenbl NMpH HMCHBITAHMSIX HA HAIpEeB Ha OCHOBHOM OTBETBJICHHH HE
JIOJKHBI TIPEBBIIATH YKa3aHHBIX B Ta0M. 12,

Tab6mmma 12
DnemeHT TpancopmaTopa Kiacc marpeBocroiikocti [IpeBemenne Temmepatypsl, °C
o 'OCT 8865
A 60
E 75
OOMOTKH B 80
F 100
H 125
[ToBepXHOCTH MarHUTHOH CHUCTEMEI - He O©Oomee wem momyctumo st
1 3JIEMCHTOB METAJUIOKOHCTP yKITHH COTIPUKACAIONINXCS  M3O0JSIIIMOHHBIX
MaTepHAIIOB
ITpumeuanus:

1. TlpeBbiiieHHss TeMIepaTypbl OOMOTOK (CpeIHHE IIPEBBILICHHUS TEMIEPATypbl OOMOTOK)
OTIPEIEIIAIOT METOJIOM U3MEPEHHS X COMPOTUBIICHNS TIOCTOSIHHOMY TOKY.

2. JlomyckaeTcs TpHMEHEHHE OTICNbHBIX M3OJIIMOHHBIX JeTajield Ooiee HU3KOro Kiacca
HarpeBOCTOMKOCTH, YeM KJIacC HarpeBOCTOMKOCTH OOMOTOK B LIEJIOM, €CJIM HCHBITAHUSIMU JOKa3aHo,
YTO TEMIepaTypa Hambojee HarpeTblX TOYCK HW3OJSALMOHHBIX JIeTalell MOHMKEHHBIX KIAcCOB HE
MIPEBBIIACT 3HAYEHNH, JOMYCTUMBIX Il 3THX KiaccoB o [OCT 8865.

(U3menennast pexakumst, U3m. Ne 1).

3.2.1.6. Ilpn ycCTaHOBMBIIMXCS TOKax KOPOTKOTO 3aMbIKaHMs B coorBercTBuM ¢ 11.3.3.1
TemIepaTypa OOMOTOK, pacCUMTaHHAsi HCXOAS W3 Ha4YaJbHOW TeMIlepaTypsl, PaBHOH CymMMe
MaKCHMAJIBHOH TeMIepaTypsl oxjiaxjaromed cperp! mo mm.l.2, 1.3 u mpeBbImeHust TeMIepaTypsl
obMoTku o Tab. 11, He HOMKHA TIPEBHIMIATh 3HAYCHUH, YKa3aHHBIX B Ta0Om. 13.

Tab6mmma 13
Bupn tpanchopmaropa Matepuan |Knacc HarpeBocroiikoct| MakcumanbHas TeMneparypa
00OMOTKH N30JIIMH OOMOTKH 10 0OMOTKH IIPH KOPOTKOM
I'OCT 8865 3ambIkanmny, °C
Macnsiable u ¢ HeroprounM | Menpb A 250
KHUIKAM JAIIEKTPUKOM
AnoMuHHN A 200
A 180
Menp E 250
Cyxwue TpaHc(hopMaTOphI B, F,H 350
A 180
AJTroMUHHI E,B, F, H 200

3.2.1.7. Tlon Harpy3049HO# CITOCOOHOCTBHIO TIOHMMAKOT CBOMCTBO TpaHC(HOpMaTOpa HECTH HATPY3KY
CBEpX HOMHUHAIBHON TIPH OIPEIEICHHBIX YCIOBHUSX JKCIUTYaTalldH - TPEIIICCTBYIOMICH HArpy3Ke
TparchopMaTopa, TEMITEPATYPe OXIIAXKTAIOIICH CPEIbI.

3.2.1.8. [JormycTMBIe CHCTEMaTHYECKUC U aBAPUIHBIC IEPETPY3KHU JTOJDKHBI OBITh YCTAHOBIICHBI:

IUTSL MAacTSHBIX TpaHCpopmaTopoB MomHOCTRIO 10 100 MB-A Brurountensro - mo 'OCT 14209,
€CITM THOE HE OTOBOPEHO B CTAHJAPTAX WIIM TEXHHUYCCKUX YCIOBHSAX HA KOHKPETHBIC TPYIIITHI MITA THITHI
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Tparc(hopMaTOpOB,;

Ut TpaHchopMaTopoB MOITHOCTRIO cBhime 100 MB-A - B HHCTPYKIMH 1O SKCIDTyaTaINH;

IUIsL CyXuX TpaHchOpMaTOpPOB M TPaHCHOPMATOPOB C HETOPIOYMM SKHUIKUM TUIICKTPUKOM - B
CTaHJApTaX WIA TEXHHYECKUX YCIIOBHUIX Ha KOHKPETHBIC TPYIIIBI MM TUIIBI TpaHC(HOpMaTOPOB.

[Mpumewanme. Bee anmemeHTHI Tpancdopmaropa, BKIOYas KOMIDICKTYIOIINE H3JENHs, HODKHBI 00ecIeunTh
YKa3aHHBIE TPEOOBAHUSL.

(A3menennas pexakuusi, Azm. Ne 4).

3.2.2. TpeboBaHus K JIEKTPHUECKON MPOYHOCTH M30JISIINN

3.2.2.1. TpeOoBaHUS K DJIEKTPUYCCKON IPOYHOCTH H3ONANUN TPaHCHOPMATOPOB KIIACCOB
nanpspkenust 3-500 kB - mo 'OCT 1516.1; tpancdopmaropos kiacca Hanpspkerust 750 kB - mo TOCT
20690. TpeboBaHusl K 3JIEKTPUUECKOH MPOYHOCTH M3OISALUHU TpaHC(HOPMATOPOB KJIACCa HANPSDKEHUS
1150 kB momxHBI OBITH yKa3aHbl B TEXHWYECKHX YCIOBHSIX Ha 3TH TpaHcdopmartopsl. IIpu sTom
UCTIBITATENIbHBIC HANPSDKEHHUS H30JSIIMM MACISHBIX TpaHC()OPMATOPOB JODKHBI COOTBETCTBOBATH
HOpPMaM, TPHHATHIM JJIsI DJIEKTPOOOOPYNOBAaHMS C HOPMAIBHOM W30JAIMEH; WCIbITaTeIbHbIC
HaIpsDKeHUSI CYXUX TpaHc(OpPMAaTOPOB M TPAHC(HOPMATOPOB € HETOPIOYMM IKHIKHUM THIIEKTPHUKOM
JIOJDKHBI OBITH HE HIDKE HOPM, IPHHATHIX IS 3JIEKTPOOOOPYIOBAHHS C O0JIErYeHHON H30IISIHEH.

[Ipumeuanus:

1. Tlo cormacoBaHHMIO MEXHy H3TOTOBHTENIEM M IIOTpeOHTENeM, B Cilydae IPHMEHEHHs OrpaHHIHTeleit
MepeHANPSDKEHUH, TOITyCKaeTCsl N3TOTOBJIEHHE TPAHC(HOPMATOPOB HA CHIDKEHHBIE HCIIBITATENIbHBIC HANPSDKCHHS
T10 CPAaBHECHUIO C MTPUBCACHHBIMU TpC6OBaHI/I$IMI/I.

2. VctipITanue M30ISIIMHE SIIEMEHTOB LIeTieil yIipaBieHns1, OJIOKUPOBKU M CUTHATM3AIMH, & TAKXKE CAMUX IIerei
IUTSL TPaHC(HOPMATOPOB, OTHPABISIEMBIX C IPEIIPHUATHA-U3TOTOBUTENS 6€3 MX MOHTAXKa, HE IIPOBOAUTb.

3.2.2.2. Inst TpanchopMaTopoB, NpenHa3sHauYeHHBIX s padoThl Ha BbIcoTe, npeBbimtaronieii 1000 m
(uo me Gomee 3500 M) Hax ypoBHEM MOpSI, BHEIIHSS M3OISIHS J0KHA ObITh paccumrana mo I'OCT
1516.1:

npu BeicoTe ycraHoBkH oT 1000 mo 2400 M BKIIOUMTENBHO - IO HOPMAM ISt BEICOTHI YCTaHOBKH
2400 m;

npu BeicoTe ycTaHoBKH OT 2400 mo 3500 M BKIIOUMTENHHO - IO HOPMAM ISt BEICOTHI YCTaHOBKH
3500 M.

3.2.2.1, 3.2.2.2. (M3menennast pexaxuust, M3m. Ne 1).

3.3. TpeboBaHMs IO YCTOWYNBOCTH K BHEIITHUM BO3ACHCTBUSIM

3.3.1. TpeboBanus K CTOHKOCTH TpaHC(HOPMATOPOB MPU KOPOTKHUX 3aMBIKAHHUIX

3.3.1.1. TparchopMaTOphl JOIKHBI BBIICP)KUBATH BHEITHHE KOPOTKHE 3aMbIKAHUS B SKCILTyaTaIllN
(ucnbrranne mo I'OCT 20243) ma 1:060M OTBETBICHHH OOMOTKU TIPU JHOOBIX COYETAHUSX CTOPOH
MIUTaHKS, COOTBETCTBYIOIIMX DPEXMMaM paboThl TpaHcopmaTopa, yKa3aHHBIM B CTaHAAPTaX WIH
TEXHUYECKHX YCIOBHSX Ha 3TOT TpaHc(OpMAaTop, NMpH YKa3aHHBIX HIDKE 3HAUCHUSIX TOKAa KOPOTKOTO
3aMBIKAHHS U €TI0 JTUTEIBHOCTH.

3.3.1.2. Hanbonpmmii yCTaHOBUBIIHMICS TOK KOPOTKOTO 3aMBIKAHUS B ABYXOOMOTOUHBIX PEeXKHMax
OIIPEEIISAIOT CIEAYIOMNM 00pa3oM:

Ui oaHO(A3HBIX TpaHCHOPMATOPOB M ABTOTPAHC(HOPMATOPOB, BKIIOYEHHBIX MEXAy (as3oil u
HEUTpaIpIo 10 popmyIie

U HoOM.ome
= s @
z,, +2,

2.ome

K.ome

ra€ |y ome - HAMOONBIINIT YCTAHOBHUBIIMICSA TOK KOPOTKOTO 3aMBIKAHUS OTBETBIICHUS, KA

U,.on.0ms - HOMHHAIIBHOE HATIPSDKEHUE OTBETBICHHS ((pasHoe), KB;

Z,oms - COIPOTHUBIICHHE KOPOTKOTO 3aMBIKaHHSA, OTHECEHHOE K paccMaTpHBaeMoil OOMOTKe
(cTopone) u orBeTBIEHHIO, OM;

Z. - CONPOTHUBIICHUE KOPOTKOIO 3aMbIKaHHs ceTH, OM;

Tt TpexhasHbIX TpaHchopMaTopoB 1o hopmyiie

U HOoM.ome
Y i —— @

| :
o \/5( Zz.ome + Zc )

rie |y ome - HANOONBIINI YCTAHOBUBIIUICS JTHHEHHBIN TOK KOPOTKOTO 3aMBIKaHHS OTBETBIICHUS, KA
U ox.0ms -~ HOMUHAITFHOE JTIMHEHHOE HATIPSKEHUE OTBETBIICHUS, KB.
Haunbompumii  ycTaHOBMBIIMICA TOK KOPOTKOTO 3aMBIKAHUS B TPEXOOMOTOUYHBIX PEKHAMAaX
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OIPCALCIIAOT I10 Tpexnyquoﬁ CXEMC 3aMCIICHHA, Ka)KHLIﬁ JIy4 KOTOpOﬁ COCTOUT M3 COHNPOTUBJIICHUA
KOPOTKOIr'o 3aMbIKaHUs, BHOCHUMOI'O TpaHC(i)OpMaTOpOM, U BKIIIOYCHHOI'O IIOCICHOBATCIBHO C HHM
COIMPOTUBJICHUA KOPOTKOI'O 3aMbIKAHUA COOTBCTCTByIOHIeﬁ CCTH Z.

(U3menennas pexaxuusi, Azm. Ne 4).

3.3.1.3. CompoTHBIIcHHE KOPOTKOTO 3aMBIKAHUS TPAHCPOPMATOPA Zy, omg, OM, ONPEHCISIIOT IO
¢dopmyne
U U2

_— K.ome HOM.Oome (3)

Z = .
m.ome 1008

HOM

rie U, oms - PaCUECTHOE 3HAYCHHE HATIPSKEHUS KOPOTKOTO 3aMBIKaHUS OTBETBIICHHUS, IPUBEICHHOE K
HOMHWHAIILHOW MOITHOCTH TpaHC(OpMaTopa Ha OCHOBHOM OTBETBICHUH, %0;

S,ox - HOMHHAJIbHASI MOIITHOCTH TpaHc(opMaTopa Ha OCHOBHOM OTBeTBIIcHUH, MB-A.

IIpy ucnbITaHUSX AOIMYCKAaeTcs MPUHHUMATh H3MEPEHHOE 3HAY€HHE COIMPOTUBIEHUSI KOPOTKOTO
3aMBIKaHUS TpaHchOopMaTopa.

3.3.1.4. ConpoTuBiIeHHE KOPOTKOTO 3aMBIKAHUSA CETH Z., OM, ONPEeINsIoT 1o GopMyIie

U2
ZC — gH{LM , (4)
rue U, ., - HOMAHAJIEHOE IMHEWHOE HAIPSDKEHUE CeTH, KB;

S¢ - MOIITHOCTH KOPOTKOTO 3aMbIKaHuUs ceT, MB-A.

[Ipumeuanus:

1. Jns tpancdopmaropoB momHOCThIO MeHee 1 MB-A (st TpancdopmaTopoB MoImHOCTBIO MeHee 3,15
MB-A, paspaboranusix mocie 01.01.91) compoTruBieHie KOPOTKOTO 3aMBIKAHHUsI CETH HE YIUTHIBAIOT (B popMymax
(1) u (2) z; = 0), ecmut oHO cocrasisieT He Goee 5% cOMPOTUBIEHNUS KOPOTKOrO 3aMBIKaHHs TpaHcopMaropa.

2. Jlnst TpaHC(OpPMATOpOB KIACCOB HampspkeHHs 10 35 KB BKIIOW. COOCTBEHHBIX HY)KI DIEKTPOCTAHIIHI
COIPOTHBIIEHAE KOPOTKOTO 3aMBIKAHHUSI CETH HE YIUTHIBAIOT.

c

(U3menennas pexaxuusi, Azm. Ne 4).

3.3.1.5. MomsocTh Tpex(a3Horo KOPOTKOro 3aMbIKaHUsI CETH CIIEAYET IPUHUMATH 110 Tabu. 14.

Tabmmma 14
MormrHoCTb Tpexha3HOro KOpOTKOTO 3aMBbIKaHus ceTh S, MB-A
HomunaneHoe HanpspkeHne| [Uist TpaHCcOpMaTopoB | il TPaHC(OPMATOPOB KIIACCOB HAIIPSDKEHUS
cery, kKB KJIACCOB HAIPSIKEHUS 110 B u BbIIIe 1 TpanchOpMaTOPOB
ke 110 kB COOCTBEHHBIX HYXKJ ICKTPOCTAHIINI
Jo 10 500 2000
Cs. 10 o 35 Bxirou. 2500 5000
110 - 15000
150 - 20000
220 - 25000
330 - 35000
500 - 50000
750 - 75000
1150 - 80000

[Mpumeganwue. [1o cormacoBanuio ¢ MOTPEOUTENIEM AOITYCKACTCsl IPHHUMATH MOIITHOCTH KOPOTKOTO 3aMBIKAHUS
CeTH, OTVIMYAIONIIECS OT YKAa3aHHBIX B TaOJIHIIE.

Jl1s TpexoOMOTOUHBIX aBTOTPaHC()OPMATOPOB MOITHOCTH KOPOTKOT'O 3aMBIKaHMSI CETH Ha CTOPOHE
HH npunnMaror:

600 MB-A - mis cetm ¢ HOMHUHaINBHBIM HampsokeHmeM HH mo 20 kB u  MoOmHOCTBIO
aBTOTpanchopmMaTopoB 1o 63 MB-A BKIIOUHTEIHHO;

1000 MB-A - mist cetu ¢ HoMuHANBHBIM HanpsbkeHreM HH 20 kB u Britie aBroTpanchopmMaTopoB
knacca Hanpspkernus 220 kB,

2000 MB-A - mis oobmorok HH TpexoOMOTOUYHBIX aBTOTpaHC(OPMATOPOB KIIACCOB HAIPSDKEHUS
330, 500 u 750 xB.

JL1s TpexoOMOTOUYHBIX aBTOTpaHc(hOopMaTopoB Kiacca HanpspkeHns: 1150 kB MOImHOCTE KOPOTKOTO
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3aMbIKaHUS IPHHEMAIOT I10 TEXHMYECKUM YCIOBHSAM Ha 9TH TPAaHC(HOPMATOPBIL.
(U3menennas pexakuus, U3m. Ne 1, 4).

3.3.1.6. 1t TpexoOMOTOYHBIX TpaHC(HOPMATOPOB, HCKIIOYas aBTOTpaHC(HOPMATOPHI, B JIIOOOM
JIBYyX- WM TPEXOOMOTOYHOM DPEKHME KPATHOCTb HAaWOOIBIIEr0 YCTAHOBHMBILIETOCS TOKa KOPOTKOT'O
3aMBIKaHM, ONpenessieMoro B cooTBeTcTBHH ¢ 11.3.3.1.2, 10 OTHOMIEHHIO K HOMHHAJIFHOMY TOKY
OOMOTKH JIOJDKHA OBITH OIpaHWYeHa B COOTBETCTBHMHU C Tabi. 15 mpu ycioBun paBEeHCTBAa MOIIHOCTEH
Bcex OOMOTOK. B ciydae pazimuyHBIX MOIIHOCTEH OOMOTOK IpEAENbHBIE KPaTHOCTH HaMOONBIIErO
YCTQHOBHMBILETOCSI TOKAa KOPOTKOI'O 3aMBIKAHUS JOJDKHBI YCTaHABIMBAThCS B CTaHIapTax WU
TEXHUYECKHX YCIOBHAX Ha TaKue TPaHC(HOPMATOPEI.

Tab6mmma 15
[penenpHast KPaTHOCTH HANOOJBIIETO YCTAHOBUBILIETOCS TOKA
KOpPOTKOT'O 3aMBIKAHUS
Knacc nanpsokennst oomorkn BH B Ommxaiimieit x B CpPeAHEN M0 PaCHOIIOKEHUIO Ha B
Tpancdopmaropa, kB CTEP)KHIO MAarHUTHOM | CTEP)KHE MarHUTHOM CHCTEMbI | OOMOTKE
CHCTEMBI 0OMOTKE 00MOTKe BH
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 pexakumsi, U3m. Ne 4).

3.3.1.7. (Ucximouen, U3zm. Ne 4).
3.3.1.8. Haubonpmii yapHbIi TOK KOPOTKOTO 3aMbIKaHHUA |y, KA, onpesienstoT no popmyiie

K,V2, (5)

r1e |, ome - HANOONBIINI YCTAHOBUBIIHUICS TOK KOPOTKOTO 3aMBIKAHUS, KA

|, =

K.ome

K },0\/5 - KO3 PUIUEHT, OpeaeaeMbIil 1o Tadir. 17.

Tabmuma 17*

U 1 15 2 3 4 5 6 8 10 14 n

—£2 Oonee

U,
K},()\/E 151164176 |19 209|219 | 228 | 238 | 246 | 2,55

* Ta6n. 16. (Mckaouyena, Uam. Ne 4).

U

IIpumeuanue. [lnsg npoMeXyTOUHBIX 3HAYCHHUH —2 or1 o 14, He ykazaHHBIX B TaOmwIe, KO3 HHUIHUEHT
a

K o \2 JIOITyCKAeTCs OIPEACIATh JIMHEHHON HHTEPIIOJIALHUCH.

O6o3nauenne: Up, U, - peakTHBHas M aKTMBHAsS COCTABISIONIME HAINPSKEHUS KOPOTKOTO 3aMbIKAHHUS
TpaHchopMaTopa COOTBETCTBEHHO.

(M3menennas pexaxuusi, M3m. Ne 4).

3.3.1.9. Hawubonblnyro MNPOJOKHTENFHOCTh KOPOTKOrO 3aMbIKaHUs (tymax) HA 3&KHAMax
TpaHcOpMaTOPOB IPUHUMAIOT TPH KOPOTKOM 3aMbIKaHHMM Ha CTOPOHaX C HOMUHAJIBHBIM
HanpspkeaneM 35 kB m Hmke - 4 ¢, Ipu KOPOTKOM 3aMBIKaHWM HA CTOPOHAX C HOMHHAJIBHBIM
HanpspkeaneM 110 kB u Boimie - 3 c.

3.3.1.10. [omycTMy!0 NpOJODKUTEIBHOCTh BHEIIHETO KOPOTKOTO 3aMbIKaHus Uy, ¢, mpu
MIPOTEKaHWM TOKAa KOPOTKOT'O 3aMBIKAHUS MEHEe HAMOOJBIIEr0 YCTAaHOBHMBIIETOCS OINPEIEIIOT I10

¢bopmyne
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I 2
tk = tk.max '% ) (6)
K

e lymax - JOIMyCTHMasl TPOAODKUTEIBHOCTh KOPOTKOTO 3aMBIKaHHMS MpU HPOTCKaHWHU
HaMOOJIBIIETO YCTAHOBUBIIEIOCS TOKa KOPOTKOro 3aMbikanus 1o 11.3.3.1.9, c;

lc.oms - HAMOONBIINI YCTAHOBHUBIINICS TOK KOPOTKOT'O 3aMbIKaHUS, A;

|, - yCTaHOBUBILIMICS TOK KOPOTKOTO 3aMBIKaHHS MEHEE HANOOJIBILETO YCTAHOBUBIIIErocs, A.

Hawnbosnpmmas nomyctumasi mpoIoJKUTEIFHOCTD BHEITHETO KOPOTKOro 3aMbIkaHus t, paBHa 15 c.

3.3.2. TpeboBanus 10 CTOMKOCTH TpaHC(HOPMATOPOB K YIAPHBIM TOTYKAM TOKOM

3.3.2.1. Macnsinble TpaHc(hopMaTopsl B TpaHC(HOPMATOPHI C HETOPIOUUM KHUIKHM JHIICKTPHUKOM,
KpoMe yKa3aHHBIX B 11.3.3.2.4, TOIDKHBI BBIJEP)KUBATh B SKCIUTyaTalliy yAAapHbBIE TOMYKHA TOKOM. [Ipn
9TOM OTHOUICHHE NEHCTBYIOIIETO 3HAYCHHS TOKa K HOMHHAIBHOMY (KPAaTHOCTB) HE JOJDKHO
TIPEBBINIAT 3HAYEHHUH, YKa3aHHBIX B Ta0. 18.

Tab6mmma 18
Uwcno yaapHBIX TOTYKOB KpaTHOCTE, HE 60Itee, B 3aBHCHUMOCTH OT MOIITHOCTH TpaHC(hopMaTopa
TOKa B CYTKH 1o 25 MB-A 6oitee 25 1o 100 MB-A Bxitou.
Jo3 4,0 2,0
Cs.3 1010 2,0 1,3
" 10" 1000 1,3 1,1

IMpumeuanue. JIOMyCTHMOCTh YNApPHBIX TONYKOB TOKOM, YKa3zaHHbIX B Tabm. 18, obOecneunBaercs
UCHBITAaHUSIMH Ha CTOWKOCTH NPU KOPOTKOM 3aMBIKQHHHM B COOTBETCTBUHM C pasd. 6. s TpaHchopmaTopoB
MorHocThio Gonee 100 MB-A cucremaruyeckue yaapHble TOTYKH TOKOM 0ojiee HOMHHAJIBHOTO JOJKHBI OBITH
COTJIACOBAHBI MKy ITOTPEOUTETIEM U H3TOTOBHUTEIIEM.

(U3menennast pexakumst, U3m. Ne 1).

3.3.2.2. Ins cyxux TpaHcOpPMaTOpOB JONMYCTHMBIC yIapHBIE TOTYKH TOKOM YCTaHAaBIMBAIOT B
CTaHAapTaxX WIN TEXHUYECKUX YCIOBHAX Ha KOHKPETHBIE IPYIIIBI M TUIIBI CYXHX TpaHC(OpMaToOpoB.

3.3.2.3. IIpn uncne TomukoB TokoM Gonee 100 B CyTKHM MITH P UX MTPOAOIDKUTENBHOCTH Oosee 15
C cleqyeT MPOBOAUTH PAcUETHYIO NPOBEPKY HArPY30YHOH CIIOCOOHOCTH MO METOJHMKE M3TOTOBHTEINS,
COTJIACOBAHHOM € TIOTPEOHUTENIEM.

3.3.2.4. Macnstable TpaHchOpMaTOphl COOCTBEHHBIX HYK[] 3JIEKTPOCTAHIM TOJDKHBI BBIICPKUBATH
TIPY SKCIUTyaTalluy yIapHbIE TOTYKHA TOKOM IPOJOIDKUTENILHOCTRIO Kax bl He Oosee 15 c. ITpn sTom
OTHOIIICHHE JCWCTBYIOIIEr0 3HAYCHUsS TOKA K HOMHHAJIHLHOMY (KPaTHOCTb) HE JOJDKHO IPEBHIIIATH
3HAYCHWH, YKa3aHHBIX B TaOm. 19.

Ta6mmma 19
Kpatnocts TOKa, He Oonee
[Mpuunna TomykoB Harpy3kn | [ToBropsieMocTs, IIPY pacIeIUICHHOH TIPY HEpaCILETUIEHHOM

He Ooiee oomorke HH oomorke HH

IUTSL KaXK IO IUIst TUIst TUIst

4acTu OOMOTKH | OOMOTKH | OOMOTKH

oomorkn HH BH HH BH
ITyck oTnenbHbIX IBUTATENEH 2 paza B JIcHb 5 3 4 4
Camo3anyck BCeX JABHraTenen 2 paza B rof 5 5 5 5

3.4. TpeboBaHus K HAASKHOCTH

Jlitst crIToBBIX TpaHC(OPMATOPOB YCTAHABIMBAIOT CIIEIYIOIINE ITOKA3aTeNId HAAe)KHOCTH
yCTaHOBIICHHAs Oe30TKa3Has HapaOoTka - He MeHee 25000 u;

BEpOATHOCTH Oe30TKa3HON pabotsl 3a HapaboTrky 8800 u - He menee 0,995;

CPOK CITy>KOBI JI0 IEPBOT0 KaIMTAJILHOTO PEMOHTA - He MeHee 12 jer;

TIOJIHBIN CPOK CITYKOBI - HE MeHee 25 Jier.

(U3menennast pexakumst, U3m. Ne 1).

3.5. TpeboBaHNs K COCTABHBIM YaCTAIM
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3.5.1. Brogp! kitacco Hanpspkenust 110-750 kB, ycranaBimBaeMble Ha TpaHc(hOpMaTOpax, JOJKHBI
0b1Th TepMerraHOTo HenoaaeHus mo ['OCT 10693 u T'OCT 23865.

3.5.2. 3axumbl CyXuX TpaHC(OPMATOPOB JIOIDKHBI OBITh BBIIOJHEHB B COOTBETCTBUHM C
tpedoanmsimu ['OCT 10434.

3.5.3. B nByxoOMOTOUHBIX TpaHchopMaTopax MOIIHOCTEI0 32 MB-A u 6oiee, TpexoOMOTOYHBIX
aBTOTpaHchopMaTopax MomHocTeio 63 MB-A u Oonee u TpaHcdopmaTopax COOCTBEHHBIX HYXKI
anexTpocTanimii MommHocTeio 10 MB-A u Gosnee momkHa OBITH TNPEAYCMOTPEHA BO3MOMKHOCTH
TIPUCOCTUHEHHS JKPAaHUPOBAaHHBIX TOKONpoBoxoB BBomoB HH k Oaky TpaHchopmaropa wnmm
ycTaHOBKaM TpaHc(hOpMaTopoB Toka. B TpaHcdopmaTopax COOCTBEHHBIX HYXKI 3JIEKTPOCTAHIMH
KJlaccoB HampspkeHus a0 35 kB BrmoumrensHo MomiHocThio 10 MB-A n Oonee momomHUTENTHHO
JIOJDKHA OBITH TIPETyCMOTPEHA BO3MOXKHOCTh IPUCOEIMHEHNS SKPaHNPOBAHHBIX TOKOIIPOBOJIOB BBOZOB
BH k 0aky TpancdopMaTopa WM yCTaHOBKAaM TPaHC()OPMATOPOB TOKA.

JUis  ykazaHHBIX ~ TpaHcopmaTopoB,  paspaboramnbix — mocme  01.01.87,  ocHoBHBIE
MIPUCOETMHNTEIBHBIE PA3MEPHI TI0 BBOAAM JIOJDKHBI OBITH COTIIACOBAHBI C IOTPEOUTEIIEM.

(U3menennast pexakumst, U3m. Ne 1).

Yka3zaHHBIE TPaHUIIBI MOIITHOCTH MOTYT OBITh YTOUHEHHI B CTAaHAAPTAX TN TEXHUICCKUX YCITOBHUIX
Ha KOHKPETHBIC TPYIIBI ¥ TUIIBI TPAaHC(POPMATOPOB.

3.5.4. Tlo coriacoBaHMI0 MEXIY HM3TOTOBUTEIEM M TIOTpEOUTEIleM JIODKHAa OBITH oOecriedeHa
BO3MOKHOCTh KPETUICHHS SKPaHUPOBAHHBIX TOKOMPOBOJOB IO 1.3.5.3 K KPHIIIKE WM BEPXHEH 4acTH
6aka TpaHC(pOpMaTOpa.

3.5.5. B TpancdhopmaTopax mommHocThio 25 KB-A m Oonee kmaccoB Hampspkenus go 330 xB
BKITIOYHTEIEHO KOHCTPYKIIMS BBOJOB U TPAHC(POPMATOPOB TOJDKHA JOMYCKATh JEMOHTAX M YCTAHOBKY
BBOZa (MJIM €ro Hapy/KHOTO H30JIATOpa) 0e3 CheMa KPBINIKM WIM BepXHeH dyacTh 0aka, BBIEMKH
aKTUBHOM JacTH M3 0aKa W CIIMBa Maciia HIDKE MPECCYIONUX KOIeI.

IMpumeuanue. TpeGoBanus n1.3.5.5 He pacnpocrpansitorest Ha Tpancdopmaropst mist KTIL.

3.5.6. Ilo 3aka3y morpebutenst TpaHchopMaTopsl M3roTOBISIIOT ¢ BBogamu i I, IV creneneit
sarpsaenus mo ['OCT 9920.

(A3menennas pexaxuusi, Azm. Ne 4).

3.5.7. Tlo cormacoBaHHIO MEXIy MOTpEOWTEIEM M H3TOTOBHUTENEM TpaHC(HOPMATOPHI KIIaCCOB
HamnpspkeHus 35 KB ¥ BBIIIE H3TOTOBISIOT C KaOSIbHBIMU BBOJAAMH.

3.5.8. Tlo cormacoBaHHMI0O MEXIy MOTPEOWTENEM M HM3TOTOBHUTENEM TpaHC(HOPMATOPHI KIIACCOB
HampspkeHust 110 kB W BhIIe W3TOTOBISIIOT C BBOJAMHM JUIsl IPHCOCHMHCHHS K JJICra30BOMY
000pYIOBAHHIO.

3.5.9. PacnonoxeHre BBOJOB MACISHBIX TpaHCHOPMATOPOB U TPAHCHOPMATOPOB C HETOPIOUHM
JKHIKHM JIHDJICKTPUKOM M 32)KUMOB CYXHX TPaHC()OPMATOPOB JOJDKHO OBITH YKa3aHO B CTaHAapTax
WK TEXHUYECKUX YCIOBHAX Ha TPaHC(HOPMATOPBI KOHKPETHBIX IPYIII U THIIOB.

3.5.10. YcrpoiicrBa PITH nomxkubl coorBercTBoBaTh TpedoBanusM ['OCT 24126 wii TeXHUYECKUX
ycmosuii Ha ycrpotictBa PITH, cormacoBaHHBIX C TOTpeOUTEIEM.

(U3menennast pexakuust, I3m. Ne 1).

3.5.11. Macnsinbie TpaHCPOPMATOPBI TOJDKHBI OBITh CHAOMXKEHBI BCTPOSHHBIMU TpaHC(opMaTopamu
toka mo 'OCT 7746 B COOTBETCTBUM ¢ TpeOOBAaHMSMH CTAaHIAPTOB HIIM TEXHUYECKUX YCIOBUH Ha
TpaHc(hOpMaTOPbl KOHKPETHBIX TPYIIIT M THIIOB.

3.5.12. Bece oTBeTBIICHUST OT TPaHC(HOPMATOPOB TOKA TOMKHBI OBITH BHIBEICHBI Ui BO3MOXKHOCTH
MIpUCOCAMHEHUS Kabemnei. B kopoOKy 3aKMMOB JIOJDKHBEI OBITE TIPOBEICHBI KaOeIH ISl MCTIONb30BAHMS
OJIHOTO OTBETBJICHHSI.

(U3menennast pexakumsi, I3m. Ne 1).

3.5.13. EMKOCTB pacIIipHTeNs OJDKHA 00eCIIeYnBATh TOCTOSIHHOE HAJIMYKE B HEM Maclia IPHU BCeX
pexxuMax padoTel TpaHCHOPMATOpA OT OTKIIOYEHHOTO COCTOSHUS 10 HOMHHAJBHOM Harpy3Kd W MpH
KoNeOaHHUsX TEeMIEPaTypbl OKpPYKAIOIIero BO3AyxXa, ykasaHHeix B mm.l.2 wmu 1.3, mpuuem mpu
neperpyskax, YCTaHOBJICHHBIX B pa3Jl. 3, Macio He JIOJKHO BBUIUBATHCS.

Ha wmacnoyka3zarene WM paclIMpUTeNle JODKHBI OBITh HAHECEHBI KOHTPOJBHBIE METKH IS
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CIEeNYIOIIUX TEMIIEpaTyp Macia:

munyc 45, 15, 40 °C - ans KTMMaTHYeCKOTO UCTIOTHEHUS Y|

munyc 60, 15, 40 °C - gna kmumaTrdeckux uenoaaenuit XJI, Y XIL.

[Ipumeuanue. J{1s KOHKPETHBIX YCIOBUN OXJIQXKIAIOLIEH Cpeapl, OTINYAIOIIUXCS OT MpeAeibHbIX, YKa3aHHbIX
B mm. 1.2 wim 1.3 (BHYTpEeHHSsSI YCTAHOBKA W 1p.) €MKOCTb PACIIMPHUTENS BBHIOMPAIOT MCXOIS W3 MPEIETBHBIX
3HA4YCHUH TeMIIEpaTypbl, HOPMUPOBAHHBIX JJIS 9TUX KOHKPETHBIX YCIOBUM.

(A3menennas pexaxuusi, Mzm. Ne 4).

3.5.14. Macnsiable TpaHC(OPMATOPHI U TPAHCHOPMATOPHI C HETOPIOYHM JKHAKAM JTUIJIEKTPUKOM
MomHocThI0 25 KB-A m Oonee MODKHBI OBITH CHAOXEHBI PACIIMPUTENEM MM JPYrod 3allUTOH,
NIPEIOXPaHsIONIe Macio WJIM HErOpIOYMH J>KHIKUH AMAJIEKTPUK B 0ake OT HENOCPEICTBEHHOI'O
COINPUKOCHOBEHHS C OKPY)KAIOIINM BO3ITYXOM.

Pacmmpurens nomkeH OBITH CHAOXKEH BO3IyXOOCYIIMTEIEM C MAcisHBIM 3aTBOPOM HWIIH JPYTHM
YCTPOWCTBOM JJISI 3AIIUTHI Maciia MK JIPYyroro HEroprovero XUAKOTO ITUJIEKTPHUKA B PACIIMPUTENE OT
HETIOCPEACTBEHHOT'O CONPUKOCHOBEHUSI C OKPY>KAIOIIUM BO3TyXOM.

KoHCTpyKImst BO3myXOOCymIMTeNsl JIOJDKHa OOecrieunBaTh BO3MOXKHOCTH HAOMIOAEHWSA 32
COCTOSIHHEM CcOpOEHTa MpH 3KCIUTyaTalluy TpaHcdopmaropa.

(U3menennast pexakumst, A3m. Ne 1).

3.5.15. KoHCTpyKIus pacipuTeNs JOJDKHA UCKIII0YaTh BO3SMOXKHOCTD ITOTIAIaHHs OCTaTKOB Macia
W3 PacIIMpHTENs B OaK.

3.5.16. B HmKHEH YacTH pacmMpHUTeIs JOJDKHA OBITH MPeTycMOTpeHa MpoOKa IS CIMBa Macia.

B tpancdopmaTopax ¢ ra3oBeIM peiie MEXIy paclIupUTeaeM U OaKOM JIOIDKHO OBITh YCTAHOBJIEHO
3aIIOPHOE YCTPOICTBO C YKa3aTeNeM IOJI0KEHHS.

(A3menennas pexakuusi, Mzm. Ne 4).

3.5.17. B tpancdopmaropax MOIHOCTHIO 10 1 MB-A BKIIOYHTETHHO PACIIUPUTEND JTOKEH OBITH
CHAaO>XEH yCTPOMCTBOM JUIS 3aJJMBKH Macia, a B TpaHcdopmaropax OOibIIeH MOIIHOCTH - 3aIIOPHBIM
YCTPOMCTBOM.

3.5.18. bakm wMacigHbBIX TpaHCPOPMATOPOB H TPaHCHOPMATOPOB C HETOPIOUNM O KUAKHM
JIMBJIEKTPUKOM JTOJDKHBI BBIZICP)KUBATh HCIIBITAHUS Ha MEXaHHMYECKYIO IMPOYHOCTH B COOTBETCTBHU C
tab6m1. 20 u 11.3.5.19. McnbITanus TpaHc)opMaTopoB MOIIHOCTHIO 10 6,3 MB-A BKITI0OY. Ha HanpsDKEHUE
1o 35 kB BI04, ¥ ¢ TOGPUPOBAHHEIMU OaKaMH - 110 CTaHAAPTAM MM TEXHUYECKUM YCIIOBHSAM Ha 3TH
TpaHc(opMaTopHl.

Ta6mmma 20
HomunaneHas Hcnbitanne

MOITHOCTh Knacc HanpsoxeHus, HM30BITOYHBIM [IpU BaKyyMe C OCTATOYHBIM

TpaHcdopmaropa, kB naBneHueM, klla naBneHueM, klla
MB-A Homun. | IIpen. oTki. Homun. [Ipen. otk
Bornee 6,3 Ho 35 Bxrou.
110 50 +5 50 -2,5
1,0 u Gonee 150 u 6onee He Gonee 5 -

(U3menennas pexaxuusi, A3m. Ne 4).

3.5.19. baku TpaHchOpMaTOpOB C A30THOM MOAYIIKOW 0€3 pacIIMpHTeNs JOJKHBI BBIICPKUBATH
UCTIBITAHNSI Ha MEXaHHYECKYIO NMPOYHOCTh NMPH BaKyyMme IO HOpMaM, yKa3aHHBIM B Tab6in. 20, mpwm
M36BITOUHOM JaBIeHnH, paBHOM 75 KI]a.

3.5.20. B tpancdopmaTopax ¢ Maccoil akTUBHOM "yacTn Oonee 25 r Gaku TOHKHBI UIMETh HIKHHUN

pasbeM.

3.5.21. Tlo cormnacoBaHMIO MEXIY M3TOTOBHUTENEM M IOTpeOuTeNneM Oaku TpaHc(OpMaTOPOB MOTYT
H3TOTOBJISATHCS HEPA3heMHON KOHCTPYKIUH (C 3aBapEHHBIM Pa3beMOM).
3.5.22. Macnsnble TpaHcdopMaTops! U TpaHC(HOPMATOPEI C HETOPIOUNM JKHIKUM JTU3JICKTPUKOM,
KpPOME TePMETHYHBIX C TOQPUPOBAHHBIM GAKOM, TOJDKHBI CHAOKATHCS MacloyKkasaTeneM (ykasarenem

VPOBHSI JKHUIKOCTH).

3.5.23. B Ttpanchopmatopax momHocTteio 10 MB-A n Gomee macioykaszaTenb JODKEH OBITh
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CTPETIOYHOTO THIA Y BKIIOYATH B Ce0s JAaTYNKHA MUHIMAIGHOTO M MaKCHMAaJIbHOTO YPOBHEH Maca.

3.5.24. KoHcTpyKnpsi MacioykaszaTeisi CO CTCKISHHOW TpyOKOW NIOIDKHa 00ecrednBaTh 3aMeHy
TpyOKu Oe3 ciMBa Macia U3 paclIupUTEIs.

3.5.25. MacnsHple TpaHcopMaTopel MomHOcTEI0 1 MB-A m Oomee, a Takke TepMETHYHBIC
MacisiHble  TpaHC(OpMaTopsl, KpoMmMe TpaHCHOPMATOPOB C To(pUPOBaHHBIMH OakaMu, U
TpaHc(opMaToOpsl C HErOPIOYUM JKHUIKMM AMIIEKTPUKOM MoInHocThio 160 kB-A u Goiee mOmKHBI
UMETh MAaHOMETPUIECKHH TEPMOMETP C ABYMsI IEPECTABHBIMU CUTHAJIbHBIMU KOHTAKTAMH.

Macnsable TpaHcOpMaTOpsl M TpaHC(HOPMATOPHI C HETOPIOYUM KHIKHM JMAIICKTPHKOM BCEX
BHIOB CHCTEM OXJIXXICHUs, KpoMme BumoB M m H, momkHbel cHaOXaThcs MaHOMETPHYECKHIMH
TEpMOMETPAMHU JUII HM3MEPEHMsI TEMIIEpaTyphl BEpXHUX CJIOEB Macia W Ul aBTOMAaTHYECKOIO
YIIPaBIICHUS] CUCTEMOH OXJIXKICHHSL.

TemmiepatypHast HOrpEIIHOCTh MaHOMETPHUUECKAX TEPMOMETPOB HE JIOJDKHA IpeBhImath +5 °C.

(U3menennast pexakumst, U3m. Ne 1).

3.5.26. CurHaipHble KOHTAKTHI MAaHOMETPHUUYECKHX TEPMOMETPOB JOJDKHBI padoTaTh B MEMSIX
yIpaBieHus 1 KOHTpoJst HanpspkeHneM 220 B mocTossHHOTo Witk mepeMeHHOT 0 TOKa.

3.5.27. Kopryc MaHOMETPHYECKOT'O TEpMOMETpA JTOJDKEH OBITh YKPEIUIeH Ha BbIcoTe He Ooiee 1,6
M OT YpOBHS (PyHIaMeHTa.

3.5.28. Macnsiaple TpaHC(OPMATOPHI W TPaHCHOPMATOPHI C HETOPIOYMM JKHAKAM JTUJIEKTPUKOM
JIOJDKHBI OBITH CHAOXKEHBI apMaTypOW JUIS 3aJMBKH, 0TOOpa MpoOsbl, ciauBa M (priIbTpary Macna Win
HETOPIOYEro KUAKOTO TUAJIEKTPHUKA U MOJKIIOUYEHHS BaKyyM-Hacoca B COOTBETCTBHH C TPEOOBaHUSIMHU
CTaH/AAPTOB WM TEXHUIECKUX yCIIOBHH Ha KOHKPETHBIE TPYIITBI WIIM TUIBI TpaHC(HOpPMATOPOB.

3.5.29. Tepmernmunsle TpaHcopmaTtopsl 0e3 pacHMpuTeded JOIKHBI OBITH CHAOXEHBI
MaHOBaKyyMMETPOM.

I'epmernunble  TpaHcopMaTropsl € TOPPUPOBAHHBIMH ~ 0akaMM  JOJDKHBI  CHaOXaThCs
MaHOBaKyyMMETPOM IO 3aKa3y MOTpeOHuTes.

3.5.30. B tpancdopmaropax HampspkerneM 110 kB m Bbime apmatypa aist oroopa mpoOsl Macia
JTOJDKHA HAXOJWTHCS B HIDKHEH dacTH Oaka u 0aka ycrpoiicrsa PITH un nomxnra:

MIO3BOJIATH OTOMPATh MO0y Macia Ha BeicoTe He Oomee 10 MM ot aHA Oaka;

JIOIYCKaTh BO3MOKHOCTh MIPUCOCANHEHNS PE3MHOBOTO IIUTAHTA U IIABHOTO PETYINPOBAHUS CTPYH.

Jisa ocranbHBIX TpaHCHOPMATOPOB TpeOOBaHMS K apMarype Juid otOopa mpoOBl Macma - B
COOTBETCTBHH CO CTAHIAPTAMH WM TEXHHYCCKHMH YCIOBHSMH Ha KOHKPETHBIC TPYIITBI WM THIIBI
TpaHc(hOpPMaTOPOB.

3.5.31. Tpaucopmatop, y KOTOPOTO paWaToOPbl WA OXJAIUTETN JEMOHTHPYIOT Ha BpeMs
TPaHCHOPTHUPOBAHMS, IODKEH MMETh 3allOpPHYI0 apMaTypy, HO3BOJISIOLIYI0 CHUMATh PaJHATOPhI HJIH
oxnamurenn 0e3 cimBa Macia u3 Oaka.

3.5.32. PaguaTopsl U OXJIaJMTENH, IEMOHTHPYEMbIC HA BPEMsI TPaHCIIOPTUPOBAHHUS, HOJDKHBI OBITH
cHa0XXEHBI IPOOKAMHU B HIDKHEH U BEpXHEH JacTAX.

3.5.33. Kpanbl u 3aTBOpbI, YCTAaHOBJCHHBIE Ha TpaHcHOpPMATOpE, MODKHBI HMETh METKH,
YKa3bIBAIOIIHE HX MOJIOKCHUE.

3.5.34. 3amopHas apMaTypa J0JKHA OBITh CHEMHOI.

3.5.35. 3amopHas apMartypa TpaHc(OpPMATOpPOB ¢ BHIaMu cucteM oxmaxnaenus JII, HALL, 11, HLI
JOJDKHA 00eCIIeYMBaTh BaKyyMHpPOBaHHE 0aKa, CHCTEMBI OXJIaXKICHHS H OTICIBHBIX €€ JJIEMEHTOB.

3.5.36. Macnsinbie TpancdopmaTopsl MomHOCTEIO 1,6 MB-A u Gonee ¢ pacumpurenem JTOHKHBI
ObITh CHaOXKeHBI ra30BbIM pene. Tpancdopmaropsl mormHocThio 0,4-1 MB-A ¢ pacumputenem
CHa0XKArOTCS Ta30BBIM PeJie M0 3aKa3y MOTPeOUTes.

Pene momxHO OBITH MPUCITOCOOICHO TS BU3YAIBHOTO KOHTPOJIS BBIIEIHBIIETOCS I'a3a, a TAkKe UL
otbopa mpoOsI raza.

(U3menennas pexaxuus, Uzm. Ne 4).

3.5.37. Pacumpurens ycrtpoiictBa PITH nomkeH ObITh CHAOXEH CTPYHHBIM 3alUTHBIM pelie U
9IIEMEHTOM, CHTHAJIM3UPYIOIINM O HU3KOM YPOBHE Macia.

3.5.38. Io 3aka3y nmotpedurens tpanchopmaropsl MoiHocThio 400 u 630 kB-A ¢ pacimpurenem,
npeJHa3HaYCeHHBIC VI MUTAHUS COOCTBEHHBIX HYXKI CTAHIIMH W MOJCTAHIMH ISl YCTAHOBKU BHYTPH
3IaHWH, JOIDKHBI OBITH CHa0)KEHBI Ta30BBIM pelIe.

3.5.39. B tpancdopmaropax, IMEIONIMX ra30BOE pelie, MOJOCTH, B KOTOPBIX MOTYT CKAIJIMBATHCS
Tra3pl, TOJDKHBI OBITH COSAMHEHBI ¢ KOJUIEKTOPOM, OTBOJSIIMM Ta3 B Ta30BOE pelle.

3.5.40. YcraHOoBKa ra30BOro peie Ha TpaHchopMaTope J0KHA 00eCeunBaTh OTCYTCTBUE JIOXKHBIX
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cpabatsiBaHMi 11pH pabote TpaHchopmaTopa.

3.5.41. TpancdopmaTopsl, KpoME T€pMETHYHBIX TPaHC(HOPMATOPOB ¢ rohpUPOBAHHBIMH OaKaMH,
JIOJDKHBI OBITh CHAOXCHBI YCTPOMCTBAMH JUIsl 3alIUTHl Oaka OT IOBPEXIEHHS IPH IOBBIIICHUH
BHYTPEHHETO JIaBJIeHus B cooTBeTcTBUH ¢ TpeboBanmsvu ['OCT 12.2.007.2.

3.5.42. TpancdopmaTopsl mMommHocTeio 1 MB-A u Oonee, repmerndnbie TpaHcopMaToOpsl IS
KOMIUIEKTHBIX TpaHC(HOPMATOPHBIX MOJCTaHINK MomHocThio 160 kB-A 1 Goee ¢ MaHOBaKyyMeTpoM,
a Takxke TpaHchopMaTopsl, yKaszaHHbIE B 11.3.5.38, mOMmKHBI ObITH cHaOXXEHBI KOPOOKOW 3a)KHMOB H
MIPOBOJIKOM B 3aIIUTHON OOOJIOYKE, COCAMHSIONICH NpUOOpPHI CHUTHANM3AIMH, 3allUThl, a TaKXKe
BCTPOEHHBIE TPAHCHOPMATOPHI TOKA ¢ KOPOOKOH 3a)KNMOB.

(U3menennast pexakuust, Mzm. Ne 1, 3).

3.5.43. Tpanchopmaropsr MomtHOCTEIO 125 MB-A 1 Oosnee TOIKHBI OBITh CHAOXKEHBI YCTPOWCTBOM
Jutst oTOOpa Mpo0 ra3a U3 Ta30BOTrO pelie ¢ YPOBHS YCTAHOBKH TpaHchopMaTopa.

(U3menennast pexakumst, 3m. Ne 1).

3.5.44. TpanchopmaTtopsl MomiHOCTHIO 63 MB-A 1 6oree 1omKHBI TperycMaTpUBaTh BO3SMOKHOCTh
YCTaHOBKH TETUIOBBIX M3BEIIATENEH yCTpoicTBa OOHAPYKEHHS OXKapa.

3.5.45. Tpanchopmaropsl ¢ HampsoxenuneMm oomotrkn HH, paBusim 0,69 kB u menee, mo 3akazy
MOTPEOUTENST JOJDKHBI OBITH CHAOKEHBI IPOOMBHBIM TIPEIOXPAHUTEIEM.

3.5.46. Tpancdopmatopsl mMommocTeio 1 MB-A n Gomee kiaccoB HampspkeHust 6 kB u BbImre
JIOJDKHBI OBITH CHA0XKEHBI yCTPOWCTBOM ISl IEPEKATKU B TIPOIOJIBHOM U ITOTIEPEYHOM HAITPABICHUSX.

Cyxue TpaHC()OPMATOpPHI JODKHBI OBITH BBINONHEHBI Ha cajla3kaX, NMpeAHa3HAuYCHHBIX KakK Uil
MIPOJOIBHOTO, TAK U JUIS TTOTIEPEYHOTO MePeIBIKEHHH.

Crioco6 mepenBmKeHHsT OCTAIBHBIX TpaHchopmaTtopoB u TpanchopmaTopoB mist KTII momxen
YCTaHaBIMBATHCA B CTAHJAPTAX WIIM TEXHMYECKNX YCIOBHSAX Ha 3TH TpaHC(HOPMATOPEI.

3.5.47. lllupuHa KOJIeW M pacCcTOSHHUE MEXAY CPEIHUMHM JIMHUSIMHU KaTKOB JUI TpaHc(OpMaTOpPOB
Maccoii menee 200 T HOMKHBI COOTBETCTBOBATh YKa3aHHEIM Ha depr. 1 um B Tabm. 21, a mus
Tpancdopmaropos 200 T u Gonee - Ha uepT. 2-4 u B TadI. 22.

Tpancdopmaropsl maccoii menee 200 r

Yepr. 1
Ta6mmma 21
HaunmeHoBanue napamerpa Hopma
Paccrosane wexny cpemamvu mmHEaMu| 500 | 600 | 820 | 1070 | 1594 - - -
AKX KaTKOB A, MM
[IupuHa xoien A KaTKOB ¢ pedbopoi b, Mm - - 750 | 1000 | 1524 | 2000 | 2500 | 3000
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[Ipumeuanus:

1. TIpumeHeHHEe KOHKPETHOrO THIIa KaTKOB ¢ peOOPIOil MITH TIIAJIKUX KATKOB, a TAKXKE YKa3aHHBIX B Ta0l. 21,
22 u Ha uyepT. 1-4 paccTosHMI MeXIy KaTKaMd JODKHO YCTAQHABJIMBAThCS B CTaHIApTax MM TEXHUYECKHX
YCIOBHSIX Ha TPaHC(HOPMATOPEI KOHKPETHBIX TPYIII U TUIIOB.

2. CBsi3b MEXKIY Maccoil TpaHchOpMATOPOB U KoJIeeil peKOMEHayeMasl.

3. CBs3b MeKIy pa3MepaMH Ha 4yepT. 2-4 W MOocaJOuHBIMH MECTaMH KapeTroK Ha TpancdopMarope JomKHA
COOTBETCTBOBATH pazMepaM penbcoB o I'OCT 7174.

4. Tlo cormacoBaHUIO MEXIY M3TOTOBUTENIEM H MOTPEOUTENEM IOIMyCKaeTCsl IPUMCHEHHE IIUPHHBI KOJICH IS
MIONEPEYHO MepeKaTKy TpaHc(HOPMATOPOB, a TAKIKE KOIUUECTBO KaTKOB, OTJIMYHBIC OT YKa3aHHBIX Ha 4epT. 2-4.

Tpauncdopmaropsl maccoii 200-255 T
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Tabmmma 22

Howmep ueprexa [Iupuna nonepeynoii koneu B, MM | PaccTosHue mexnay ocsiMmu kKoieu [, MM
2 1524 -
2000 -
3 1524 4164
2000 5140
4 1524 3188
2000 4164

(A3menennas pexaxuusi, Azm. Ne 4).

Tpauncdopmaropsl maccoii 300-700 T
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3.5.48. B TtpancdopmaTopax ¢ moiHod Maccoir Oonee 0,05 T momxna OBITH IpegycMOTpeHa
BO3MOXKHOCTb UX TEPEABKECHHS IIPH MOHTaXKeE.

TpanchopmaTopsl ¢ ITOTHOM MacCcoi CBBINIE 5 T TOHKHBI UMETh YCTPOMCTBO JUISl 3a4aIMBAHUS TIPH
TiepeKaTke.

CocraBnble yacti TpaHcdopmaropa maccoit 6omnee 0,05 T momKHBI MMETH MPHUCIIOCOOICHUS ISt
CTPOIUICHHS TIPH MOABEME.

3.5.49. TpanchopmaTopel c TmoONHOH Maccod ©Oomee 25 T HOMKHBI OBITh  CHAOXEHBI
paclONOXXEeHHBIMH B HIDKHEH wYacTH 0aka yCTpOWCTBaMHM Uil yIopa TOJIOBOK JIOMKPATOB,
00ecIeuynBarONIMMHI YCTaHOBKY JIOMKPATOB, MOABOJAMMBIX IO/ TpaHc(hOopMaTop.

3.5.50. Macnsnble TpaHchOpMaTOpEl M TpaHC(HOPMATOPH! C HETOPIOYMM SKHIKHUM JHIIEKTPUKOM
JIOJDKHBI IMETh KPIOKH WJIM WHBIE YCTPOWCTBA JUIS MObEMa MOITHOCTHIO COOPAHHOTO U 3aIIOHEHHOTO
MacJIoM TpaHc(opMmaTopa.

3.5.51. (Mcxumouen, Mzm. Ne 1).

3.5.52. B macnsaHbIX TpaHcpOpMaTopax KinaccoB HanpspkeHws 220 kB 1 BbIlIe Macio T0IKHO OBITh
TIOJTHOCTHIO 3aIIHIIIEHO OT CONPUKOCHOBEHMUS C OKPY)KAIOIINM BO3IYXOM.

3.5.53. Macmno B 6ake niy pacmmpurene KoHTakTopa ycrpoiicrsa PITH 1omkHO OBIT 3aIUIEHO OT
HETIOCPEJCTBEHHOTO CONPUKOCHOBEHUSI C OKPYXKAFOIIMM BO3/yXOM BO3IyXOOCYIIUTEIEM C MaCISTHBIM
3aTBOPOM MJIM IPYTHIM YCTPOIHCTBOM.

(U3menennast pexakumst, U3m. Ne 1).

3.5.54. Macnsnsie TpaHcopmaropbl ¢ maccoii Macna Oomee 1000 kr momKHBI OBITH CHAOXKEHBI
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¢ubTpaMu: TepMOCH()OHHBEIME - TIPH BHIAaX cUCTeM oxyaxaeHuid M u I, aacopONMOHHBIMH - TIPH
OCTaJBHBIX BUJAX CHCTEM OXJTKACHUN M (DUIbTpaMU OYMCTKH Maciia OT MEXaHHYCCKHX MpPUMECEH -
rpu Buaax cucreM oxnaxaenuit L, HALL, LI, HII.

(M3menennas pexaxuusi, Azm. Ne 4).

3.6. TpeboBaHus K cucTeMaM OXJIaXKACHHS MaCISIHBIX TpaHC(OPMaTOPOB

3.6.1. O6mue TpedoBaHMs K KOHCTPYKIMN

3.6.1.1. Cuctema oxnaxneHHUs JODKHA OBITH paccuMTaHa Ha OTBOJ TeIUla, BBIJACISIOUIErocs B
TpaHcdopMaTope B OXJIAXKAAIOIIYIO Cpely, U 00eclieunBarh €ro TEIIOBOM PEXHUM B COOTBETCTBUH C
TpeboBanmsamu 1.3.2.1.

3.6.1.2. 3a nCKIIOYCHNEM TepMETHYHBIX TpaHC(HOPMATOPOB ¢ TOHPHUPOBAHHBIME OakaMH CHCTEMA
OXJIQXKIEHHS JOJDKHA OBITh HAaBEIIeHA Ha Oak MO0 BEIHECCHA.

(A3menennas pexakuus, Azm. Ne 4).

3.6.1.3. Cucremnr oxmaxnmenms sumoB J[, LI, HAIL, Il w HI[ momkHEl wMeTh IKa(BI
aBTOMATHUYECKOTO YIIPABIICHHU.

[lIkader aBTOMATHUYECKOTO YyrpaBieHUs cucreMamu oxmaxaeHus BumoB JL[, HAL, I u HII
JTOJDKHBI YCTAHABJIMBATHCS OTIEIBHO OT O6aka TpaHchopMaropa.

3.6.1.4. Cucrems! oxmaxnaenus sumos /11, HALI, 1] u HL] momkHEI npenycMaTpuBaTh pe3epBHEIC
OXJIAIUTEIH.

3.6.1.5. (Mcximouen, M3m. Ne 4),

3.6.1.6. DnekTpoxBUraTeny BEHTWISATOPOB M 3JEKTPOHACOCH JOJDKHBI HMETh aBTOMATHUECKHE
BBIKJTIOUATENH /U 3aIIUTHl OT TOKOB KOPOTKOTO 3aMBIKaHHA. [Ipy 3TOM 3JEeKTpOABUTATENH CHCTEM
oxnaxxaenust sumos JL, HALL, 11 w HI{ nomkHBI MMETh 3aIUTy OT pabOTHI Ha IBYX (a3ax.

3.6.1.7. Hampspkenue nuTaHMs 3J€KTpOJIBUraTeleldl BEHTHISTOPOB M 3JeKTpoHacocoB - 380 B
MIepeMEHHOr0 TOKa, 1enei ynpasienus - 220 B MOCTOSHHOTO WM TEpeMEHHOTO TOKA.

ITo 3aka3y morpeOuTens B cucreMe oxJaxaeHus Buaa Jl TpaHchOpMaTOpoB Kilacca HANpsDKEHUS
110 kB u meHee Moryr OBITH HPHMEHEHBI 3JIEKTPOIBUraTeIW ¢ HanpspkeHneMm nwmrtanus 220 B
MIEpEMEHHOT0 TOKa.

3.6.1.8. (Mcxumouen, Uzm. Ne 4),

3.6.1.9. Cucremsr oxnaxnenns BunoB H/IL n HII momkHBI OBITH 00CCIICUCHBI YCTPOMCTBAMU IS
MIPUCOCIMHEHUS IPHOOPOB KOHTPOIISA pacxoja Maca.

3.6.1.10. (Mcxmouen, Mzm. Ne 4).

3.6.1.11. OxmamuTenu BBIHECEHHBIX cHCTeM oxJaxacHus BuaoB Il m HI[ momkHBI OBITH
YCTaHOBJICHBI B MIOMEIICHUSIX C TEMIIEpaTypoi Bo3ayxa He meHee 5 °C.

3.6.1.12. B cucremax oxmaxaenus BumoB 1| m HIl momkHO OBITH 00ECIIEYEHO NPEBHIIICHUE
THAPOCTATHYECKOTO JIABJICHHS Macia HaJl JaBjieHreM Bojbl (B F000i Touke oximaautens) He meHee 10
k[la npu MUHUMAJIBHOM YPOBHE Maclia B pacIIMpUTeNe Tpanchopmaropa.

3.6.1.13. B cucremax oxuaxaenust BuioB 1 u HII kax/piit 35ieKTpoHACcOC JOKEH ObITh CHAOXKEH
MAHOMETPOM M KXJIbI OXJIQJUTENIb - MAHOMETPAMU U TEPMOMETPAMU JJIsl U3MEPEHHS IABJICHUS U
TEMIIEpaTypbl Macia ¥ BOJIbI HA BXOIHBIX M BBIXOHBIX MATPyOKaX OXJIaJUTEIS.

3.6.2. TpeboBaHus K PYHKIIMOHUPOBAHHIO CHCTEMbI OXJIAXKACHHS BUa J]

3.6.2.1. ABToMaTHYECKOE YIpaBJICHUE CUCTEMON OXJIax(eHus Buaa J{ JODKHO 00eCe rBaTh:

BKJTIIOUCHUE DJICKTPOJBUTATENCH BEHTHISTOPOB IMPU JOCTIKCHUH TEMIICPATYPhl BEPXHUX CIIOCB
Mmacina 55 °C wiu npu A0CTHKEHUH TOKa, paBHOTO 1,05 HOMHHAIIBHOTO, - HE3AaBHCUMO OT TEMITEPATYPhI
BEPXHHUX CIIOEB MACIa,;

OTKJIFOYCHHE 3JICKTPOJIBUraTeNell BEHTUISTOPOB MPH CHIDKCHUH TEMIEPATYpPbl BEPXHHUX CIIOEB
macna 10 50 °C, ecnu npu 3ToM TOK Harpy3ku menee 1,05 HOMUHATIBHOTO.

3.6.3. TpeboBaHus K PyHKIIMOHHUPOBAHHMIO crcTeM oxyaxaenus Bumos 11, HILL, 11, HIT

3.6.3.1. ABromaTuueckoe yrpasieHue cucrem oxnaxaenus sumos JL[, HALL, 11 u HI] momxHO
obecIieunBaTh.

BKJIFOUEHHE BIIEKTPOHACOCOB M SJIEKTPOIBUTATENCH BEHTHIIATOPOB (JUIST CHCTEM OXJIAXKICHHS BHUIOB
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ALl w HAL);

BKJIFOYEHHE DIIEKTPOHACOCOB M 3JIEKTPOBUrATENEH BEHTHIATOPOB (JIUI1 CHCTEM OXJIAXKICHHS BUIOB
JI0 u HJIL]) pesepBHOrO OXJIaauTeNs B3aMEH JIFOOOTO aBTOMATHYECKH aBApHHHO OTKIIOYEHHOTO
pabouero;

BKJIIOYEHUE PE3EPBHOIO MUTAHUS NPU HEAOMYCTUMOM CHIKEHUH WM UCUE3HOBEHUU HAIPSKEHUS
B OCHOBHOM ITeNH, a Takxe 00paTHOE MEepeKIIIOYCHIE Ha OCHOBHYIO IIEITh ITPU BOCCTAHOBJICHUU B HEH
JIOIYCTUMOTO HAIIPSKEHUS

BKITIOYCHHE W OTKIIIOYCHWE HarpeBaTelield mKkada aBTOMATHYECKOTO YIIPABICHUS CHCTEMaMH
oxnaxnaenus sBugos JL u HLL.

(U3menennast pexakumst, U3m. Ne 1).

3.6.3.2. ABTomatmdeckoe ympaBicHHE cucTeM oxnaxneHns BumoB HJIL, II, HI[ momxuOo
obecreunBaTh CIEAYIOMIYIO Pa0OTY JIEKTPOHACOCOB!

IIPY TeMIlepaType BEpXHHUX CJIoeB Macna B Oake, paBHoi 15 °C m Gosee, TOKHBI paboTaTh BCE
pabouue 3IeKTPOHACOCHT,

IIPY TeMITepaType BEpXHHX ClI0eB Macia B 6ake MeHee 15 °C mommkeH paboTaTh TONBKO ITyCKOBOW
3JIEKTPOHACOC.

3.6.3.3. ABtomarmueckoe ympaBieHHe cucTeMm oxmaxkaeHus sumos [ w HJ/L[ momxHO
obecrieunBath palbOTy 3JIEKTPOJBUraTeleld BEHTWIATOPOB W  3JIEKTPOHACOCOB JUIS  CHUCTEMBI
oxnaxnenus Bupa JIL[ m smexTpoaBuraTeneld BEHTHWISITOPOB JUISI CHCTEMBI oxJaxkaeHust Buaa HJIL]
TpyIIaMu:

MIEpBOH - B PEKUME XOJIOCTOTO XO/Ia WIIHM IpH Harpy3ke He 6osee 40% HOMHMHAIIBHOTO TOKa,;

MIepBOI U BTOPOH - IIpH Harpyske TpancdopmaTopa 6onee 40% HOMHHAIBLHOTO TOKA;

TIepBOH, BTOPOi M TpeThel - pu Harpyske Tpancdopmaropa 6osee 75% HOMHUHAIBLHOTO TOKA.

[Tpn HEOOMBIIOM KONMMYECTBE OXJIAUTEINICH YHCIIO TPYII MOKET OBITh COKpAIIEHO.

DJEeKTpoBUraTeNy BEHTWIATOPOB AODKHBI PadOTaTh TONBKO NPH TEMIIEPAaType BEPXHUX CIIOEB
Mmacna B 6ake 6oxee 40 °C rpynmamu B 3aBUCHMOCTH OT Harpy3KH TpaHcdopmaropa.

(A3menennas pexaxuusi, Uzm. Ne 4).

3.6.3.4. B cucremax oxnaxzaenus BujoB L[ u HI[ nupkymsius BOIbl 4Yepe3 MacIOOXJIaTUTeNn
JIOJDKHA aBTOMATHYECKU OCYIIECTBISATHCS MOCIE BKIIOUCHUS PabOYUX 3JICKTPOHACOCOB IHMPKYIISIHU
Maclia U OTKIIIOYATHCS TPU CHIDKCHHWH TEMIIepaTyphl BEPXHUX clIoeB Macna B Oake Hmke 15 °C wmm
MPU CHATUW HANPSDKEHHUS.

3.6.3.5. ABTomaTmyeckoe ympamieHue cucreM oxnaxaerus Bumo JLI, HAL, I w HII gomxwHO
obecreunBaTh BblIady CUTHAJIOB JIIsl OCYIIECTBICHUS CIEYIOIICH CUTHATM3AIINI

a) 0 BKJIFOUCHUH CHCTEMBI OXJTaXKICHHS:

[IPY BKJIFOYCHHHU ITyCKOBOI'O 3JIEKTPOHACOCA,;

[PU BKJIIOYEHUH Pab0UKX IEKTPOHACOCOB,;

0) O HEUCTIPABHOCTH CHCTEMBI OXJIAKICHHS:

[PY aBapUHHOM OTKIIFOYCHUH ITYCKOBOT'O AJIEKTPOHACOCA,;

MIPY aBapUIHOM OTKJIFOUCHHH JIF000T0 paboyero 3JIeKTpoHacoca;

[PY aBaPUHHOM OTKIIIOYCHUH PE3EPBHOTO 3JIEKTPOHACOCA;

MPU BKJIFOYECHUU PE3EPBHOTO AIIEKTPOHACOCA,;

MPY HEOTKITIOYCHUH MTYCKOBOTO AJIEKTPOHACOCA TPH PA0OTAIOIINX PA00YUX IIIEKTPOHACOCAX;

MPU BKIIFOYCHUU PE3EPBHOTO UCTOYHHKA MIUTAHUSI CUCTEMbI OXJIaXKICHUS;

B) 00 OTKJIFOUEHHH CHCTEMBI OXJIaKICHUS .

MPU OTKITFOUSHUH PabOYero v pe3epBHOIO HCTOYHUKOB MUTAHUS CUCTEMbI OXJIAXKICHUS;

NP OTKJIFOYEHUH MTyCKOBOT'O U BCEX PabOUMX 3IIEKTPOHACOCOB;

T) O BKJIFOUEHHH M OTKJIFOYEHHH Harpesatelst (Juist cucreM oxiaxmenus Buaos 1T u HILT).

3.6.4. Ykazanus o pabore TpaHCHOPMATOPOB MPH MPEKPANICHUH (YHKIMOHUPOBAHUS CHUCTEMBI
OXJTXKICHHS JOJKHBI OBITh M3JI0KEHBI B 3KCIUTyaTAIIMOHHOM JOKYMECHTAIINH.

3.6.5. BBoaHbIe ammapaThl 3alUThl OT TOKOB KOPOTKOTO 3aMbBIKAHHUS MIKA(QOB aBTOMATHYECKOTrO
YIPABICHUSI CHUCTEMON OXJXKACHUS JOIDKHBI OBITh CTOMKMMH K JEHCTBHIO TOKOB CKBO3HOT'O
KOPOTKOT'O 3aMbIKaHUSI CO 3HAUYCHUEM aMILTUTYIHOTO TOKa 16 KA.

3.6.6. (Mcxumouen, Mzm. Ne 1).

3.6.7. CrcreMbl OXJIaXKJCHHS TOJDKHBI IOIYCKAaTh PYYHOE YIIpaBIICHHE.
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3.7. TpeboBaHNS K 3aIIMTHBIM MOKPHITHSIM

3.7.1. JIns MacisHBIX TpaHC(HOPMATOPOB METAJUIMIECKHE MOBEPXHOCTH 3JICMEHTOB AKTUBHOU
YaCTH, BHYTPEHHHE TIOBEPXHOCTH 0aKa, paclIMpUTENs U 3allIATHOTO YCTPOMCTBA (BBIXJIONMHON TPYyOh)
JIOJDKHBI AMETh MAacCIIOCTOHKOE TIOKPHITHE, 3alUINAIOIIee MAacio OT KOHTakTa C HHUMH W HE
OKa3bIBAOIIEE BPEITHOTO BIIMSHUS Ha MACIIO.

Joryckaercs He 3aIIMIIATh TOKPHITHEM TOPIICBBIC MTOBEPXHOCTH MATHUTHOMN CHCTEMBI, MATHUTHBIC
9KpaHbl, AOMUHUEBBIC IUHBI, JICTANH IMEPEKITIOYAIONINX YCTPOMCTB, KPEMEeKHBIC ACTAIH, a TaKKe
JpYTHE JIeTad M COCTaBHBIC YaCTH aKTHBHOMN YaCTH, HE OKA3BIBAIOIINE aKTHBHOTO KaTAUTHIECKOTO
BO3JEHCTBUS HA MAcIIO.

3.7.2. OxmaguTenmy CHCTEM OXJIAXICHHUS JOIDKHBI OBITh OYHIICHHBIMA ¥ IPOMBITBIMU
Tparc(hopMaTOPHEIM MACIIOM.

TpyOBl MacJIONpPOBOIAOB CHCTEM OXJXKACHHWS, COSNWHSIOMME Oak TpaHchopmaropa ¢
OXJTAJTUTEISIMH, JOJDKHEI OBITH KOPPO3HOHHO-CTOMKAMH M MAaCIOCTOMKUME WM UMETh KOPPO3UOHHO-
CTOMKOE M MacIOCTOHKOE BHYTPEHHEE IMTOKPHITHE.

(U3menennast pexakuust, zm. Ne 1, 4).

3.7.3. s TpaHC)OPMATOPOB C HETOPIOYMM JKUIKAM  AMDIJIEKTPUKOM W MAacCIisSHBIX
TpaHcdopmMaTopoB ¢ rodpupoOBaHHBIMH OakaMHi TpeOOBaHMS 3alIUTHl BHYTPEHHHUX ITOBEPXHOCTEH
JIOJDKHBI OBITh yKa3aHbl B CTAHAAPTAX WM TEXHHIECKUX YCIIOBUSAX HA 3TH TPAHCHOPMATOPHI.

3.7.4. HapyxHbple IOBEPXHOCTH TpaHC(opMaTopa W3 HEKOPPO3MOHHO-CTOMKMX MaTepHajoB
JIOJDKHBI MIMETh CTOMKHE K aTMOC(EpHBIM BO3/IEHCTBHAM MOKpHITHA. [IpnMeHsieMble s 3THX Iener
JIAKOKPACOYHBIE TIOKPBITHS JOJKHBI OBITH CEPOT0, CBETIIO-CEPOT0 HITH TEMHO-CEPOTO IIBETOB.

Jis cyxux TpaHc()OpMaTOpOB TPeOOBAHMUS K IBETY IOKPHITHI HApYXXHBIX MMOBEPXHOCTEH JTOIDKHBI
OBbITh yKa3aHBI B TEXHUYECKHX YCIOBHUSX Ha 3TH TPAHCHOPMATOPHI.

IToBepxHOCTH Pe3bOOBBIX COCANHEHUH, A€Tael COWIEHEHNs 0aka C TPAaHCIOPTEPOM COWICHEHHOT O
TUIA, TOBEPXHOCTH KAaTaHUS KATKOB, IIOBEPXHOCTH 3a3€MIICHHMs JOOMyCKaeTcsd He 3allWIaTh
MOKPBITUSIMU. B 5TOM citydae yka3aHHbBIE TOBEPXHOCTH MOIEKAT KOHCEPBALHH.

(U3menennast pexakmust, Mzm. Ne 1, 4).

3.7.5. Tpancdopmaropst s KTIT momuocTsio cB. 250 kB-A u KPY nomxHbBI OBITH OKpamieHsl B
OJIVIH IIBET C UX IIKadamu.

(U3menennast pexakuust, U3m. Ne 3).

3.8. TpeboBaHuMs K 3a3EMIICHHUIO

3.8.1. 3azemnenne 0akoB TpaHC(OPMATOPOB MOIKHO OBITH BBIOIHEHO B COOTBETCTBHH C
tpedoBarusmu ['OCT 12.2.007.0 co ceayromuMu TOTIOTHECHISIMHA:

IIPY IPUMEHEHUH JUTS 3a3€MJICHHS PE3bOOBOI0 COSIMHEHUS AMAMETpP pPe3bObl AoibKeH ObiTh M12
U TpaHC(OPMATOpOB MOIIHOCTBIO 25 KB-A u Gonee n M8 - mis TpancdopMaTOpoB MOIIHOCTHIO
MmeHee 25 kB-A;

TOBEPXHOCTh 3a3EMIISIOIIECTO KOHTAKTA JOJDKHA OBITH JOCTATOYHOW JUISl IIPUCOSIMHEHUS CTaIbHOU
muHbI ceueHueM He MeHee 40 x 4 MuM;

3a3eMJLIFOLINIA KOHTAKT JIOJDKEH OBITH PACIIONIOKEH B JOCTYITHOM MECTe BHH3Y Oaka Ha CTOpOHE
HH, a B tpancdopmaropax ¢ oxiaxaeHuem Buna C - B JOCTYIIHOM MECTE OCTOBa.

3.8.2. MarnuTtHas cuctemMa TpaHcpopMaTopa WM MACCHBHBIC METAJUIMYECKHE KOHCTPYKTHUBHBIC
9IIEMEHTBI JOJDKHBI HMETh HaJIe)KHOE METAJUINYECKOE COSANHEHHE C OaKOM.

3.9. TpeboBaHus K Harpy3Ke M BHEIIHIM MEXaHHYECKUM BO3JCHCTBHAM

3.9.1. [Ina cyxux TpancdopmaTopoB ¢ m3oALmeil kiaaccoB HarpeBocroiikoctu F, H, C mo 'OCT
8865, mpemHazHaueHHBIX [UIA paboThl Ha BBICOTE, Mpebimaromieii 1000 M (Ho He 6omee 3500 M) Hax
YPOBHEM MOps, HOMHHAJIbHAS MOIIHOCTH JOJDKHA OBITh CHIDKEHa B 3aBHCHMOCTH OT BBICOTHI
YCTaHOBKH M YKa3aHa B CTAHAAPTaX WIH TEXHHIECKHX YCIIOBHIX Ha 9TH TPaHC(HOPMATOPEIL.

Jns octanpHBIX TpaHC(HOPMATOPOB, NMpEIHA3HAUCHHBIX Ui PabOTHl Ha BBICOTE, MPEBBIIIAIOMICH
1000 M (mo He Gomee 3500 M) Hax ypoBHEM MOpsI, HOMHHAJIbHAS MOIIHOCTE JOJKHA OBITH COXpaHeHa
HE3aBUCHUMO OT BBICOTHI YCTaHOBKH.

3.9.2. MouHocTh OOMOTOK Ha BCEX OTBETBICHHUSAX JOMKHA OBbITh HOMHHAIBHOW, KpOMeE
OTpPHLATENBHBIX OTBETBICHUI OOMOTOK HI)XE MUHYC 5% HOMHHAIBHOTO HAIIPSOKEHHUS.

[Ipu pabore Ha OTBETBICHMAX HIDKE MUHYC 5% HOMHHAIBHOTO HANPSHKEHUS MOIIHOCTH OOMOTKH
JOJDKHA COOTBETCTBOBATh HEM3MEHHOMY JUTS BCEX ATHX CTYNEHEW TOKY, pABHOMY HOMHHAILHOMY TOKY
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OTBETBJICHUSI MUHYC 5%, a IIpM OTCYTCTBMM TakOro OTBETBJICHHS - OJNIDKaiieMy OONBIIEMY TOKY
(manmpumep, npu auanaszone £8 x 1,5% - HoMUHATEHOMY TOKY OTBeTBIICHHS MUHYC 4 X 1,5%).

3.9.3. Macausiaele TpaHcopMaTopbl M TpaHC(HOPMATOPEI C HETOPIOYNM JKHUIKHM JHIJIEKTPUKOM
JIOJDKHBI OBITH PACCYMTAHBI HA CIIEAYIOIINE IPOJOIDKUTEIIEHBIC PEXUMBI PAOOTHL.

3.9.3.1. /lns Bcex TpaHCc(hOpMATOPOB - Ha MPOJOIDKUTENBLHYIO HAarpy3Ky OJHOW WMJIM JBYX OOMOTOK
TOKOM, TIpEBBIIIAONIMM Ha 5% HOMHHAJBHBIA TOK OTBETBJCHMS, HAa KOTOPOE BKIIIOYEHA
COOTBETCTBYIOIIAS OOMOTKA, €CIM HalpsDKeHHe HU Ha OXHOM HM3 OOMOTOK HE TIpEBBIIIAET
HOMHMHAQJILHOTO HAIpsHKEHUSI COOTBETCTBYIOIIEro OTBETBICHM. [Ipy 3TOM TOK Harpy3ku HE JOJDKECH
npeBsimaTh 1,05 HOMHUHAIBHOrO TOKa OOMOTKH, B aBTOTpaHC(opMaTrope TOK B 0OImIell oOMOTKe He
JIOJDKEH TPEBBINATh HAWOOJBIIMN JUIMTETHHO JOMYyCTHMBIA TOK 3TOM OOMOTKH, a MOIIHOCTb
TpaHcdopmaTopa He JOIDKHA OBITH 00JIee HOMUHAIBHOM.

3.9.3.2. Insa tpexobMoTowuHOro TpaHcopmaropa - J000€ pacmpenereHne MPOJOJDKHTETbHBIX
Harpy3oK I10 ero 0OMOTKaM IpH yCIIOBHH, YTO HH OHA U3 TpeX 0OMOTOK He OyJeT Harpy:KeHa TOKOM,
npeBbImaomuM gonyctumblii mo 1m.3.9.3.1, a morepu TpanchopmaTopa HE MPEBBICAT CYMMY €ro
MIOTEPh XOJIOCTOTO X0/a M HAaNOOJBIIEro U3 3HAaYEHHH MOTeph KOPOTKOTO 3aMBIKaHHS Iap OOMOTOK.

3.9.3.3. Ins TpexoOMOTOYHOTO aBTOTpaHC(oOpMaTopa - JII000e pactpeesieHne MPOI0IKUTEIBHBIX
Harpy3okK I10 ero 0OMOTKaM MpH yCIIOBHH, YTO HHU OHA U3 TpeX 0OMOTOK He OyJeT HarpyKeHa TOKOM,
MpeBBIIAOINM JomycTuMbiil mo 11.3.9.3.1, a motepu aBToTpaHchopmMaTopa HE MPEBBICAT CYMMY €ro
MOTEPh XOJIOCTOTO X0/]a ¥ MAaKCUMAJIBHBIX Harpy304HbIX TOTEPb.

[Mpumedanue. [is oOMOTKH, HArpy>KEHHOH TOKOM, MPEBBINIAIONINM €€ HOMUHAJIBHBIH TOK, a TaKKe IS
BEPXHHUX CJIOEB Maclia WM APYroro >KUAKOrO JAUAJIEKTPUKA W Ui APYIHX OOMOTOK PAacyeTHOE MPEBBINICHUE
TeMIIepaTypbl MOXKET OBITh BBIIIE YKA3aHHOIO B HACTOSIIEM pasjeie, Ho He Oonee yeM Ha 5 °C. D10 OTHOCHTCS
TaKKe K PaCUeTHBIM MPEBBIIICHUSAM TEMIIEPATYPhl, OTKOPPEKTUPOBAHHBIM IO pe3y/IbTaTaM UCTIBITAHUIA Ha HArpes.

3.9.4. JlomycTnMmBble TPOJIOJDKHTENFHBIE HAarpy3KH CYXHX TpaHC(POPMATOPOB JIOJDKHBI OBITH
YCTaHOBIICHBI B CTAaHIAPTAX WM TEXHWYECKHUX YCIOBHAX Ha TpaHC(HOpMAaTOpbl KOHKPETHBIX TPYHI U
THIIOB.

3.9.5. B TpanchopmaTopax ¢ pacuierieHHOH Ha 1Be 9acTu ooMoTkoii HH HoMuHanmpHAs MOIIHOCTB
KaXI0M U3 ee yacTel 1omKkHa ObITh paBHa 50% HOMHHAIBHON MOITHOCTH TpaHCc(opMmaropa.

3.9.6. Beonbr u orBOmBI HelTpanmu oOMOTKH HH mOMmKHBI OBITH BRIOPAHBI Ha MPOJODKUTEIBHYIO
HarpysKy TOKOM, PaBHBIM:

JUIs TpaHC(OPMATOPOB CO CXEMOH coemuHeHns oOMoTok Y/Y,, - 25%, nnst TpancopmaTopoB co
cXeMaMH CoeuHenust 00MoToK Y/Z, u /Y, - 75% HoMuHAaIBHOrO ToKa 06MoTkr HH.

3.9.7. BBonel n orBoasl HeWrtpanm BH TpanchopmartopoB kmaccoB HampsokeHus 6 - 35 kB co
CXeMoi coenmHeHUs oOMOTOK ¥Y,/J] Bcex TpaHchopmaTopoB KiaccoB HampspkeHns 110 kB u Beime
JOJDKHBI OBITh BBIOpAaHBI Ha TPOJOJDKHTEIBHYIO HArpy3Ky TOKOM, PaBHBIM HOMHHAIBHOMY TOKY
obmotku BH.

Beoasr 1 otBozbI HeliTpanu CH TpexoOMoTo4HBIX TpaHchopMaTOpoB KilaccoB HanpspkeHus 110 kB
W BBIIE JOJDKHBI OBITH BHIOPaHBI HA MPOJOJDKUTEIBHYIO HAarpy3Ky TOKOM, PaBHBIM HOMHHAIBHOMY
ToKy oomoTku CH.

(U3menennas pexaxuus, Uzm. Ne 1).

3.9.8. ®opma KpUBOW HANPSHKEHUS, TOABOIMMOrO K TPaHCHOPMATOPY, NOJDKHA OBITh MPAKTHYCCKH
CHHYCOUIANBHOH, a cucTeMa (Pa3HBIX HAPSHKCHHUH - TPAKTHYSCKA CUMMETPHYHOM.

[pumeuanue. [ToHsTHS "MpaKTUYECKH CHHYCOUAa bHas" 1 "mpakTudecku cummerpudnas’ - mo [OCT 3484.1-
I'OCT 3484.5.

3.9.9. (Mcxmouen, Uzm. Ne 4).
3.9.10. Kareropuu pasmelieHus A MAaclsSHBIX TpaHCPOpMaTopoB, TpaHCHOPMATOPOB C

HErOpIOYMM JKHIKAM JUAICKTPHKOM M CyXHX TepPMETHYHBIX TpanchopmatopoB - 1 - 4, mmst cyxux
HEerepMeTHUYHBIX TpaHchopmaTopos - 3, 4 mo 'OCT 15150.

4, TPEBOBAHUS BE3OITACHOCTHU
4.1. TpebGoBaHus 0€30IMACHOCTH, B TOM YHCJIE IOXKAapHOH, MOMKHBI cooTBercTBoBaTh [ OCT
12.2.007.0, TOCT 12.2.007.2 u T’'OCT 12.1.004.

BepOATHOCTh BO3HHKHOBEHHUS I10ApPa B CHIIOBBIX TPaHC(OPMATOpax He T0/KHA mpesbimath 10° B
TOZ.
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(U3menennas pexakumsi, U3m. Ne 4).

4.2. Tpanchopmatops! JOHKHBI OBITH CHAOXKEHBI MPUKPETUICHHBIMU K 0aKy JICCTHHIICH U yropaMu
B coorBercTBuu ¢ [OCT 12.2.007.2.

Jannoe TpeOoBaHHE HE pacIpOCTpaHsercss Ha repMmerwuHbie Tpancdopmaropsl mis KTIT (Ge3
PAaCIIUPHUTEIIS).

JUis  TiepenBKHBIX TPaHC(OPMATOPOB JOIYCKAETCS JIECTHHILY BBINOJNHIATE B BHIE CKOO,
NIPUBapeHHBIX K 0aKy TpaHchopmaropa.

4.3. TpeOoBanusi 0e30macHOCTH JUI TPAHC(HOPMATOPOB, 3AIOJHEHHBIX HETOPIOYUM O KUAKHM
JI3IIEKTPUKOM:

a) CUHTETUYCCKHUE JKHUAKUE AMIIICKTPUKU HE JTOJDKHBI ObITH TOKCHYHEI;

0) CHHTETHYECKHUE KUIKHE AUIIEKTPUKH HE JTODKHBI MOAIEPKUBATH TOPCHHE;

B) I@pbl CHHTCTHYECKUX JKUAKHX JMIICKTPHKOB W MPOJAYKTHI HMX DA3JIOKSHHS HE IOJDKHBI
00pa3oBHIBATh B CMECH C BO3IyXOM WJIM a30TOM TOKCHYHOMH, B3pBIBYATOHN MIIM TOPIOYEH CMECH.

ITpumeuanue. BeneHue B IeiicTBIE TpeOOBaHKS, YCTAHOBICHHOTO MOAYHKTOM a, - ¢ 01.01.89.

4.4. JlomycTrMble 3HAYEHHS IIYMOBBIX XapaKTEPHUCTHK JUIS MACISAHBIX TpaHC(POPMATOpOB - MO
I'OCT 12.2.024, nns cyxux TpaHcOpMaTopoB M TpaHC(HOPMATOPOB, 3AMOIHEHHBIX HETOPIOYHM
JKUJIKUM  JIMDNIEKTPUKOM, W TpaHcdopmaTtopoB Ha HampsokeHune 1150 kB - mo crammapram u
TEXHUIECKAM YCIIOBHUSIM Ha 3TH TPaHC(HOPMATOPHI.

(A3menennas pexakuusi, Azm. Ne 4).
5. KOMILJIEKTHOCTb

5.1. B komImiekT TpanchopMaTopa JOIKHEI BXOIUTH €r0 COCTABHBIC YaCTH.

5.1.1. CocraBHBIE YacTH, BXOJSIIWE B KOMIUIEKT TpaHCQOpMAaTopa, MOKHBI OBITh YKa3aHBI B
CTaHJApTaX WIA TEXHHYECKUX YCIOBHUIX Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYITI WITH THUTIOB.

Ipumeuanue. B xoMmexr Tpancopmaropa BXOAWT TaKKe Macjo, 3aJMBaeMOE B TpaHCPOpPMarop IpH
TPAHCIIOPTUPOBAHUH B COOTBETCTBHU C TpeboBaHusamu 11.8.3.6, U CHITHKAreb.

(Usmenennast pexakiusi, Uzm. Ne 1, 4).
5.1.2. (Mcxiarouen, Uzm. Ne 1).

5.1.3. Macnsable TpaHc(hOpMaTOphl, TPAHCHOPTUPYEMBIe Oe3 Macia, ¢ 6akoM, 3aII0OJTHEHHBIM CyXUM
BO3/LyXOM HJIM MHEPTHBIM I'a30M, JOJDKHBI OBITh YKOMIJICKTOBAHBI:

KOMIUIEKTOM OaJUIOHOB CO C)XaThIM Ta30M B KOJWYECTBE, JOCTATOYHOM JUI TOAAEPKaHUS
nasiieHns B Oake, pasHoro 5-50 kIla Ha Bpems TpaHCIOPTHPOBAHMS M MOCIEIYIOLIEr0 XpaHEHHS;

YCTPOMCTBOM ISl TIOJIUTKHU Ta30M Oaka, aBTOMATHYECKH MOAIECP)KUBAIOIIMM B HEM H30BITOYHOE
nasienne 5-50 kI]a.

(U3menennas pexaxmus, Uzm. Ne 1).

5.1.4. Tpanchopmaropsl ¢ cucremamu oxmaxzaeHuss BugoB 1 wm HI[, mis  xoropsix
IpefycMaTpuBaeTCs NPUMECHEHHE HOPMAJIM30BAHHOM CHCTEMBI OXJQXKIACHUS B COOTBETCTBHH C
TUIIOBBIM ~ TIPOEKTOM, KOMIUIGKTYIOT TpyOaMH TOJCOCIMHEHHMS CHCTEMBl OXJXICHUSI K
TpaHchopmaropy.

5.1.5. K tpaHChOopMaTOpy MpHIIATAIOT CIACTYIONIYI0 TEXHIUYECKYIO JOKYMEHTAIIHIO:

nacrnopt Tpancgopmaropa;

nacropTa KOMIUICKTYIOIIUX M3 I;

MHCTPYKIHMIO 1O JKCIUTyaTallHH TPaHC(POPMATOpa, BKIIOYAIOIIYIO JOKYMEHTALHUIO 110 TUIAHOBOMY
pEMOHTY;

MHCTPYKLHIO 110 TPAaHCIOPTHPOBAHHIO, Pa3rpy3Ke, XPAaHECHUIO, MOHTaXY ¥ BBOAY B JKCIUTyaTAIHIO
TparchopmarTopa,

YepTeXKHM BAKHEHIINX COCTABHBIX YACTel B COOTBETCTBHM CO CTAHAAPTAMH WIM TEXHUYECKUMH
YCIIOBHSIMH Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYIIT U THIIOB.

OCHOBHBIE TEXHHYECKHE [aHHBIC W XapaKTepUCTHKH, KOTOpBIE MOJDKEH COAEp)KaTh MacHopT
TparchopMaTopa, IPUBEACHBI B IPHUIIOKEHHIH 4.
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6. IPABUJIA IIPUEMKU

6.1. TpancdopmaTop mMoABEpPraloT MPUEMO-CAATOYHBIM, TPUEMOYHBIM, THIIOBBIM, HEPHOJMYECKAM
1 KBaJIM(HUKAIIOHHBIM HCIIBITAHHSIM.

(M3menennas pexakuusi, Azm. Ne 4).

6.2. [IpueMo-cIaTOYHBIC UCTIBITAHUS

6.2.1. Tlepen mnpoBemeHHEM NPHEMO-CIATOYHBIX HCIBITAHUN KaXKIbIi TpaHCOpMaTop MOIDKEH
OBITh MOJIBEPTHYT HAPY’KHOMY OCMOTPY M IIPOBEPKE Ha COOTBETCTBUE PA0OYNM HEPTEXKaM.

6.2.2. IlprnemMo-caTOYHBIM UCIIBITAHUSM MTOJBEPTAIOT KX IbIi TpaHcdopmarop.

6.2.3. IIporpamMma mpreMo-c1aTOUYHBIX UCIIBITAHNH JOIDKHA CO/IEPIKATh!

MPOBEPKY KO3 duIMeHTa TpaHchopManmuy W TPYNIBI COSAWHEHHS OOMOTOK - I BceX
TpaHcgopmaTopos,;

UCIIBITaHNE TPOOBI Macia u3 0aka MacisHOro TpaHcopMaTopa M KOHTakTopa ycrpoiicta PITH,
MMEIOIIET 0 TalleHne AyTH B Maclie!

orpezieieHre POOMBHOTO HAIPSDKEHHS - JUIsl TpaHChopMaTopoB MomHocThio 1 MB-A 1 6onee n
TpaHcopmMaTopoB Kiacca HampspkeHHs 35 KB He3aBUCHMO OT MOIIHOCTH, ISt OCTalbHBIX
TpaHc(opmMaTopoB NMPOOMBHOE HAIPSHKEHHE OMNPENENSIOT Mo Mpobe Macia, OTOMpaeMoro He pexe
OJHOTO pa3a B JIEHb M3 EMKOCTH, M3 KOTOPOW Macjo 3ajJHBalOT B TPaHC(HOPMATOPHI, a TaKXKe
HETTOCPECTBEHHO MOCIIE KaXK/I0H TOJMBKY Macia B YKa3aHHYIO €eMKOCTb,

oIpeZielIeHNe TaHTEeHCa yIJla AWAJIEKTPUYIECKUX MoTeph IpH Temmepatype mioc 90 °C - mst Beex
TpancdopmaTopoB kinacco Hanpspkerns 110 kB u Brie;

OTIpEeZIeTIeHNE BJIArOCOAEPKAHUS W COJCP)KaHMS MEXaHHYECKHX INpHMeced Uil Mmacia n3 0Oaka
Tpancdopmaropa - sl TpaHC(HOPMATOPOB, B KOHCTPYKTOPCKOM NOKYMEHTAIIMH KOTOPHIX yKa3aHHbIE
MOKa3aTea HOPMHpPOBAHBL JlomyckaeTcst ompenenaTh NpoOMBHOE HANpsDKEHHWE MO mMpobe Macha,
oTOMpaeMOro He peXXe OJHOrO0 pa3a B JIEHb W3 EMKOCTH, W3 KOTOpPOH 3allONHSIOTCS MaciioM
TparchopMaTopbl MOITHOCTRIO 0 6,3 MB-A kitaccoB HampspkeHHs 10 35 KB BKIFOUHTENHHO, €CIH
pOoOMBHOE HAIIPSHKEHHUE BBIIIE AOIMyCTUMOro He MeHee 4yeM Ha 15%.

Hcnprtanne npoOsl Macna u3 KoHTakTopa yerpoiicrsa PITH nomyckaercs mpoBoanTh 10 YCTAaHOBKH
3TOT0 yCTPOWCTBA Ha TpaHc(HOPMATOD;

UCTIBITaHKE 3EeKTpUUecKoi nmpouHocty u3omsiuuu - o 'OCT 1516.1 u TOCT 20690 B ob6wveme
MIPUEMO-CAATOYHBIX HCIBITAaHWH - A TpaHc)OpMaTopoB Kiacca HampspkeHuss 1o 750 kB
BKIfounTeNbHO. s TpaHchopmaTopoB kiacca HampsokeHHst 1150 kB o0beM mcmblTaHmMil JOIKEH
OBITH YCTAaHOBJIEH B TEXHMYECKNX YCIOBHAX HA 3TH TPaHC(HOPMATOPEI,

OPOBEPKY IOTEPh M TOKA XOIOCTOro Xo/a (OIBIT XOIOCTOro X0/1a) - IUIsl BCeX TPaHc(hopMaTopoB;

NPOBEPKY IMOTEPh M HANPSDKCHHS KOPOTKOIO 3aMBIKAHUS Ha OCHOBHOM OTBETBJICHHH OOMOTOK
(OITBIT KOPOTKOTO 3aMBIKAHHS) - JUTA BCeX TpaHchopmaropos. s TpancdopmaTopos 25 kB A u MeHee
JOITYCKAETCsl IPOBOJUTH ATY MPOBEPKY BEIOOPOYHO OT MAPTHH TPAHCHOPMATOPOB OAHOIO TUMA. YHCIIO
TpaHc(OpMaTOPOB B MAPTUH W PELIAIONIee MPABHIO ONPEACISIOT CTAHAAPTAMHU WM TEXHHYECKUMHU
YCIOBHSIMA Ha TpaHC(OPMATOPbl KOHKPETHBIX TPYIII WM TUMOB. Jlomyckaercss He NPOBOAUTH
NPOBEPKY ITOTEPh U HANPSDKEHUS KOPOTKOTO 3aMBIKaHHsI MEXKIY YACTAMHU PacIICIUICHHOH 0OMOTKHY;

ucnpITanne Oaka TpaHCPopMaTropa Ha TEPMETHIHOCTh - JUISI MACISIHBIX TPaHC(OPMATOpPOB,
TpaHCc(OPMATOPOB, 3aIOJHEHHBIX HETOPIOYHAM JKHAKAM JHRJICKTPUKOM, W CYXUX TI'epPMETHYHBIX
TparchopmaTopoB. TpeOoBaHMS K UCHBITAHUIO 0aka Ha TEPMETHYHOCTH TOJDKHBI OBITh yYCTAHOBJICHEI
CTaHJApPTaMH WM TEXHHYCCKAMH YCIOBISAME Ha TPaHC()OPMATOPHl KOHKPETHBIX THIIOB M TPYIII;

ucneiTanue yerpoiictB PITH B cOope ¢ TpaHCchopMaTOpOM; TIPH STOM IIPOBOJIST:

NPOBEPKY TOCIEAOBATENEHOCTH JEHCTBUA KOHTAKTOB, €CIIM OHA HE NPOBEPSIIach IO YCTAHOBKH
ycrpotictBa PITH Ha Tparchopmarop;

NPOBEPKY MPaBIJIBHOCTH COWICHEHHS MOHTHPYEMBIX Ha TpaHC()OpPMATOpe COCTaBHBIX YacTed
yctpoiicrBa PITH;

M3MEpEHHe KPYTAMEr0 MOMEHTAa Ha Bajly IPHBOJA C IPOBEPKOW pabOTBl MEXaHWYECKOU
OJIOKMPOBKH PYYHOTO YIIPABJICHUS;

MPOBEPKY NMPAaBUIBHOCTH pabOThI OJIOKMPOBKH AIIEKTPOABUTATEINS IPUBOAA,;

npoBepKy ycrpoiictBa PITH mon HampspbkeHueM myTteM 4-5-KpaTHOMW MPOTOHKH 110 BCEMY JUATa30Hy
PperyIHpOBaHUSL.

OIHOBPEMEHHO C TPHEMO-CIATOYHBIMH HCHBITAHHAMH H3TOTOBHTENb IPOBOAUT CIICIYIOIIHE
U3MEPEHHUS ISl CPAaBHEHHMS UX PE3YJIbTATOB C Pe3yIbTaTaMH H3MEPSHUI B SKCIUTYaTALHH:

onpeieJICHHEe CONPOTUBIICHHST OOMOTOK ITOCTOSHHOMY TOKY - JUISl BCEX TPaHC(OpMAaTOpOB,;

olpeieNIeHHe TMAIISKTPHICSCKIX MapaMeTpoB U30JAINH;
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OTIpeieIeHUE CONPOTUBIICHUS H30JISIIIHH,

Olpe/ieIeHUe TaHTeHeca yrila INAJIEKTPHIECKUX MTOTEPh U eMKOCTH - JIIsl TPaHC(OPMAaTOpOB Kilacca
HanpsokeHnss 35 kB mommocteio 10 MB-A u Oomee W uis Bcex TpPaHCHOPMATOPOB KIACCOB
Hanpspkerns 110 kB u Beime;

OIlpeJieJIeHHe TI0Teph XOJIOCTOro XOoJa IpH MajoM HampsHKeHHH - ISl TPaHC)OpMaTopoB
momHocTei0 10 MB-A u Goiee.

6.3. IlpMeMOYHBIM HCHBITAaHUSAM TIOABEPTaIOT OIBITHBIE O00pa3lbl, OIBITHBIE MAPTHH WIN
TpaHc(opMaTopsl EAMHUYHOTO MMPOU3BOCTBA HA COOTBETCTBHE TPEOOBAHMSAM HACTOSIIETO CTaHAapTa
U CTaHJapTa WM TEXHHIECKUX YCIOBUI HA TPaHC(HOPMATOPHI KOHKPETHBIX TPYIT U THIIOB.

[TporpamMma npreMOYHBIX HCTIBITAaHHUI JIOJDKHA COAEPXKATh!

WCTIBITAHUS, TPOBEPKH M W3MEpEeHus Mo 11.6.2; mpH 3TOM NONOJHWUTENHHO CIEAyeT HPOBOIUTH
U3MEpeHne TOTeph W  HANpsDKEHUS KOPOTKOTO 3aMBIKaHWS Ha KPaWHUX  OTBETBIICHHSX
tpancopmaropoB PITH, a Takke wn3MepeHHME HaNpsOHKEHHS KOPOTKOTO 3aMbIKAHUS —dacTed
paCIIETIICHHON OOMOTKH;

UCTIBITAHNE AJIEKTPUYECKON MPOYHOCTH M3OJSIIMY B 00beMe MPUEeMOYHbIX nenbitanuii - mo TOCT
1516.1 u TOCT 20690 s TparcdopMaTOpoB Ki1accoB HanpspkeHus 10 750 kB BKIIOUUTENBHO.

[ TparchopmaTopoB Kiacca HanpspkeHns 1150 kB o0bem ncnbiTanuii 10DKeH OBITh yCTaHOBIICH
B TEXHWYECKHX YCIOBHUSIX HA 3TU TPaHCPOPMATOPHI,

UCTIBITAaHNE HA HArpeB;

UCTIBITAaHNE Ha CTOMKOCTH MPH KOPOTKOM 3aMBIKaHWM W CTOWKOCTH K YAApHBIM TONYKaM HArpy3Kd
(mocienHee TOMBKO ISl TPaHC(OPMATOPOB COOCTBEHHBIX HYXI OICKTPOCTaHIMM) -  JUis
TpaHcgopMaTopoB Tpexa3zHbIX HOMUHAIBHONH MOITHOCTEIO 10 630 MB-A BKIIIOYHTENHHO;

UCTIBITaHUS 0aKa Ha MEXaHMYECKYIO MPOYHOCTH!

IPM BHYTPEHHEM H30BITOYHOM JABIEHWH - I TpaHC(OPMATOPOB C HErOPIOUUM KHIKHM
JIM3IIEKTPUKOM, MACIISTHBIX M CYXHX TePMETHYHBIX TpaHCc(opMaTopos,

IpH BakyyMe - A1 TPaHC(hOPMATOPOB C HETOPIOUMM JKHIKHUM THIJIEKTPUKOM M MAacCIsSHBIX
TpancdopmaropoB MomHocTEI0 1 MB-A u 6onee,

Ha TpaHCHOpTepe - A TPaHCPOPMATOPOB, TPAHCIIOPTHPYEMBIX Ha TPAHCHOPTEPE COUWIEHEHHOI'O
THIIA,

UCTIBITAHNE AKTHBHOM 4acTH HA MEXaHWYECKYIO0 MPOYHOCTh MPH MOIBbEME aKTHBHOM YacTH W NPHU
3arpeccoBke 0OMOTOK - Jist TpaHchopmaropos mMomHocThio 100 MB-A u Gornee;

aKyCTHYECKUE UCTBITaHUs - Jis Tpanchopmaropos MoiHocThio 100 kB-A u Gornee;

N3MEpPEHNE CONPOTHUBIICHNS HYJICBOHM IMOCIEAOBATEIFHOCTH - IS TpexX(a3HBIX ABYXOOMOTOYHBIX
TpaHcopmaTopoB 0e3 OOKOBBHIX SIpM, MMEIOLINX CXEeMy coeanHeHus oomorok Y,.//I. B ocrambHbIX
CIIydassXx TaKHE€ H3MEPEHHS TPOBOMAT IO 3aKa3y IMOTPEOHTENsI 1O METOAWKE, COIVIACOBAHHOHM ¢
nmorpeduTesneM;

B3BELIMBAHKE - ISl TPAaHC(HOPMATOPOB MOMIHOCTHIO /10 1,6 MB-A BKITIOUHTEIBHO;

M3MEpEHNE TAPMOHNIECKOT0 COCTaBa TOKa XOJIOCTOr0 X014,

MPOBEPKA MPEBBIICHUI TEMIIEPaTyphl KOHTAKTOB CHEMHBIX BBOJIOB.

[Ipumeuanus:

1. Ilpu cormacum OCHOBHOTO MOTPEOHTENS IOMYCKACTCS HE MPOBOAWUTH HCIBITAHUS HA CTOMKOCTH IPH
KOPOTKOM 3aMBbIKAHHUH.

2. WcnpITanuio Ha CTOMKOCTH IIpU KOPOTKOM 3aMBbIKaHUW TIOMJIC)KUT HCIIOJITHEHHE Tpchq)opMaTopa C TEM
nanpspkeaneM HH win CH, KOTOpOMy COOTBETCTBYIOT HAMMEHbBIIHME 3amachl CTOWKOCTH TpaHchopMmaropa mpu
KOPOTKOM 3aMBIKaHHH (B pacuere).

6.2.3, 6.3. (M3meHennan pexaxuus, Usm. Ne 1, 4).

6.4. HeoO0X0auMOCTh U 00BEM THITOBBIX UCIIBITAHUN OIPEIENIET U3TOTOBUTEIb.

6.5. TlepuoanyecKie UCIBITAHUS CIASIYET TPOBOIUTH B 00bEME MPUEMOYHBIX HCIBITAHUI HE pexe
onHOro pasa B 5 ner st tpancdopmaropoB MoiiHocThi0 MeHee 10 MB-A, oxnoro pasa B 8 nert - s
tpancdopmaropoB momHocThio 10 100 MB-A u oanoro pasza B 10 ser - mist TpancdopMaTopos
mortiHocThI0 100 MB-A 1 6onee. J[OMONMHUTENEHO TPOBOST KOHTPOIIb MTOKA3aTENei HaIe)KHOCTH.

HcrnibiTanust M30ISIIMK IPOBOJSIT B 00beMe nepuoauueckux ucnbitanuii mo FOCT 1516.1.

Ecmm 3a mepwon, mpommenmuid MOCie TPOBEACHUS MPHEMOYHBIX, KBATU(PUKAIMOHHBIX WIIH
MPEABIAYIINX TEPUOIIMYSCKIX HCIBITAaHUK, OBLTM MPOBENEHBI THUIIOBBIC HCIBITAHUS IO OTAEIHHBIM
BHJaM HCIBITAHUH, TO STH UCTIBITAHUS JTOIDKHBI OBITH 3aCUATAHBI KaK eproandeckue. Jlomyckaercs He
MIPOBOJUTH TEPHOJMYCSCKIE HCIBITAHWS Ha HArpeB, HAa CTOMKOCTh INPH KOPOTKOM 3aMBIKAHUH M
CTOHKOCTh K yHapHBIM TONYKaM HArpy3Kd, Ha MEXaHMUYECKYI0 MPOYHOCTh Oaka Ha TpPaHCIOpTEpE M
aKTUBHOM YaCTH, a TaKKe MCIBITAHHUS aKyCTHUSCKUE U HAa B3BCIIUBAHIC.

Henposenenne ncnbITaHuii HA CTORKOCTB TIPH KOPOTKOM 3aMBIKAHUH JOJDKHO OBITH COTIIACOBAHO C
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OCHOBHBIM MMOTPEOUTEIEM.
(U3menennas pepaxius, Uzm. Ne 1, 4).

6.6. Ecnmm mpu wncnbTaHMsIX XOTd OBl OXMH W3 TNapaMeTpoB TpaHcdopmaropa He Oyaer
COOTBETCTBOBATh TPEOOBAaHMUSIM HACTOSIIETO CTAaHJIApTa, CTaHAApTa WIM TEXHHYECKHX YCIOBHH Ha
TpaHc(opMaTopsl KOHKPETHBIX TPYIIT WM THUIIOB, TO IIOCJIE YCTPaHEHUS! NMPUYMHBI BO3HUKHOBEHHS
J1epeKTOB TTOBTOPHBIE UCTIBITAHKS HPOBOJIAT MO IIYHKTaM HECOOTBETCTBHS.

Ecmu nnst yerpaneHus nIpuduH 1eEKTOB WM JUISl OLIEHKH PE3YJIbTATOB MCIBITAHUA Ha CTOMKOCTH
IIPM  KOPOTKOM 3aMbIKaHWM NPOU3BOJAMIACH pPa300OpKa MAarHWTHOW CHCTEMBI, TO JIOITYCKAarOTCs
TIpe/IeNIbHBIC OTKJIOHEHUS! OT HOPMUPOBAHHBIX 3HAUYCHHUI TOTEPh U TOKa Xojocroro xonaa +25% u +60%
COOTBETCTBEHHO.

JUs ucTibITaHni HA CTOMKOCTH NPH KOPOTKOM 3aMBIKAHWM B CITy4ae BBIIBJICHHS ITOBPEXICHUN
OJHOTO W3 JJIEMEHTOB TpaHc(opMmaTropa JJOMYCKAeTCs HE IOBTOPSTH WCIBITAHWS, €CIH HpUYMHA
TIOBPEXICHNH yCTpaHAETCS] BBEICHUEM JIOTOTHUTEIbHBIX Mep, IPOBEPEHHBIX HA MOJEIAX WIH JIPYTHUX
UCIIBITaHHBIX TpaHC(opMaTopax.

(A3menennas pexakuusi, Azm. Ne 4).

6.7. JomyckaeTcs TPOBOAWTH pa3lWYHBIC BHUIBI MPUEMOUYHBIX, THUIOBBIX H TIEPHOAMICCKIX
WCTIBITAHNH Ha pa3HBIX TpaHC(PopMaTopax JaHHOTO THIA OJHOTO 3aBOAA-U3TOTOBUTEIIS.

TparchopMaTopsl, UMEIONME OTIMYHMS B O0O3HAYEHWH THMA, HO OJMHAKOBYIO KOHCTPYKIIUIO
MIPUMEHHUTEIFHO K KOHKPETHOMY BHJy WCHBITAHHUN, PACCMATPUBAIOT JUIS 3TOTO BHA WCIBITAHUN Kak
OJIMH THII.

(U3menennast pexakuust, Mzm. Ne 1, 4).

6.8. ITIpOTOKONBI TPUEMOYHBIX, INEPUOJMYECKHX HCIBITAHUKH W JAHHBIE OIBITa KOPOTKOT'O
3aMBIKaHUs 110 (azam (HApsDKEHUSI, TOKH) MPEIbABISIOT IOTPEOUTEIIO IO €ro TpeOOBAHHUIO.

(A3menennas pexaxuusi, Uzm. Ne 4).

6.9. Jlomyckaercs He MPOBOIUTH MIPHEMOYHBIE HCIIBITAaHUS TpaHchopMaTopa JIMO0 OTACTHHEIC BHIBI
9THX WCHBITAHWH Ha OCHOBE CpaBHEHHSA C TpaHCHOpPMATOPOM aHAJOTUIHON KOHCTPYKIIUH
(IPOTOTHTIOM), W3TOTOBIEHHBIM Ha TOM K€ TPEANPUATHA ¥  YCIENIHO  BBIIEPKABIIAM
COOTBETCTBYIOIIVE UCTIBITAHNS, €CIIH COOIOICHBI YCITOBHS, IIEPEIHNCICHHBIC HIKE.

HcnpiTanust HE TPOBOJISAT:

Ha HArpPeB - €CIIM pacCMaTPUBAEMBIN TpaHCPOPMATOP U MPOTOTHI UMEIOT MOIITHOCTH PaBHOIICHHBIC
i MeHee (HO He Gojiee YeM BIBOE), aHAIOTHYHbIE KOHCTPYKIHHM OOMOTOK M MAarHUTHOM CHCTEMBI,
BUJI OXJI@KICHUS, KOHCTPYKLUHUIO OXJAXAAIOMIEH CUCTEMBbl, a NPEBBIIICHUS TEMIEPaTypbl
paccMaTpuBaeMoro TpaHcopMaropa ¢ y4eTOM pe3yAbTATOB WCIBITAHMN Ha HArpeB MPOTOTHIIA U
COIIOCTaBUTEIHHOTO TEIUIOBOTO PacyeTa COOTBETCTBYIOT HOpMaM, IPUBEICHHBIM B 11.3.2.1;

Ha CTOWKOCTH TPH KOPOTKOM 3aMBIKAHUH - €CITH MPOTOTHUI MMeeT Ooliee BHICOKHE PacUyeTHBIC
MEXaHWYECKUE YCWIIHS, HATPY3KH M OCEBBIC CIJIBI HAa OMOPHl W MEHBINWE 3alachl MPOYHOCTH TIPHU
OIMHAKOBEIX C JAHHBIM TpaHC(HOPMATOPOM KOHCTPYKIUSAX OOMOTOK, OIIOPHOW H3OJISINH,
MPECCYIOMMX dJIEMEHTAaX M APYIUX CYIIECTBEHHBIX NpHU3HAKaX. MOIIHOCTh MPOTOTHIIA HE IOJDKHA
MPEBEIIATh MOITHOCTh paccMaTpruBaeMoro Tpancopmaropa 6onee ueM Basoe. st TpancopmaTopor
MorrHocTEI0 1 MB-A u Gonee cOMOCTaBUTEIBHBIN pacdeT NODKEH OBITh BBITIOJIHEH IO METOIUKE,
COTJIAaCOBaHHOW C moTpeOuTeneM. [Ipy HEBBIMOJHEHWHM PACUCTHBIX COOTHOIICHWH HWCIBITAHUA Ha
CTOUKOCTH TPH KOPOTKOM 3aMBIKAaHUH O0s3aTENbHBI, 32 UCKIIFOUCHHUEM CITydasi, KOTJa eIIHCTBEHHBIM
BHIOM BO3JICHCTBHA, IO KOTOPOMY HE BBIOIHECHBI TpeOyeMble pacueTHBIC COOTHOIICHHUS 10
kod(unmenTam 3amaca, SBISIOTCA paJualbHBIC CHIBI BO BHYTPCHHUX OOMOTKaxX. B 3Tom cmydae
JIOITyCKAaeTCsl 3aMEHATh WCHBITAHWA TpaHCchOpMATOpa WCIBITAHHEM TOJTHOPA3MEPHBIX MOJeINei
0OMOTOK;

Ha MEXaHMYECKYIO IIPOYHOCTh 0aka IpH BaKyyMe W BHYTPEHHEM M30BITOYHOM JABIICHHUH - €CITH 0aK
paccMaTpuBaeMoro TpanchopMmaTopa IO CpPaBHEHHIO ¢ 0aKOM IPOTOTHIIA MMEET U1 OJMHAKOBBIX
0akoB paBHBIC, a IUIA pa3HBIX OakoB Ooliee HU3KHE PAacUCTHBIE MEXAaHHYECKHE HAIPSDKEHUS IPU
aHAJIOTUYHOW KOHCTPYKITNH Oakxa,

HAa MEXaHMYECKYI0 TPOYHOCTh 0aka Ha TpAHCIIOpTEpE W AKTUBHOW YacTH TPH TOIBEME U
3ampeccoBKe OOMOTOK - €CIIH pacCMaTpUBAeMbIi TpaHCPOPMATOp MO CPABHEHUIO ¢ 0aKOM M aKTHBHOM
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YacThIO MPOTOTUIIA UMEET ISl OJMHAKOBBIX OAKOB M aKTUBHBIX YacTel paBHBIC, a U pa3HbIX - Oojee
HHU3KHE PAacUYeTHHIC MEXaHWYECKHE HAIPSDKEHWS NMPU aHaJOTMYHON KOHCTPYKIMM 0aka M aKTHBHOU
YaCTH COOTBETCTBEHHO,

aKyCTHYECKHE WCIIBITAHUS - €CIM pacCMaTpHBaeMbli TpaHcopMmaTrop ¥ TMPOTOTHI HMEIOT
WICHTUYHBIE MarHUTHBIE CHCTEMBl W CHCTEMBl OXJIaXKICHUS, & HOMMHAJIbHAS 4acTOTa M WHAYKIWS B
MarHUTHOH CHCTEME paccMaTpUBaeMoro TpaHcopmaropa He BBIIIE, YeM Y IPOTOTHIIA,

JIEKTPUYECKOM MPOYHOCTH N30JISILMN B ciIydasx, npexycMmorpenHsix 'OCT 1516.1.

(U3menennast pexakuust, zm. Ne 1, 4).

6.10. HeobxonuMocTs 1 00heM KBAU(UKAIIMOHHBIX WCIBITAHAN YCTAHABIMBAIOT B CTaHAApPTaX
WIH TEXHAYECKUX YCIOBUSAX Ha TpaHC(HOPMATOPHI KOHKPETHBIX TPYIIIT U THITOB.

(Beemen nonmouutesibno, M3m. Ne 4),
7. METOAbBI KOHTPOJISA

7.1. HapyxHbIif ocMOTp TpaHchopMaTopa IMPOBOAST BU3YyalbHO.

Pazmepsl TpanchopMaTopa TPOBEpSIOT B IPOLIECCE €ro  H3TOTOBJICHHS C  ITOMOIIBIO
N3MEPHUTENFHOTO HWHCTPYMEHTa, O0ECHEUMBAIOMIEr0 TOYHOCTh M3MEPEHHH B Tperenax JOMYyCKOB,
YKa3aHHBIX Ha pabounx depTexax.

7.2. MeTonuKa UCTIBITaHAN ¥ IPOBEPOK TPAHC(HOPMATOPOB JOJIKHA COOTBETCTBOBATH Ta0. 23.

Tabmmma 23
Hcnpiranve (mpoBepka) Meronunka

1. ITpoBepka xoadpdurmenta rpanchopmanuu I'OCT 3484.1

2. IlpoBepka TpyImbl COSAMHEHNST 0OMOTOK To xe

3. M3mMepeHue conpoTHBIIEHUS 0OMOTOK IIOCTOSHHOMY TOKY "

4. TlpoBepka mOTEpb W HANPSDKEHHWS KOPOTKOTO 3aMbIKaHus|"

(OIIBIT KOPOTKOI'O 3aMbIKAHHS)

5. TIpoBepka 1OTEph M TOKA XOJIIOCTOro Xoja (ombIT Xoixoctoro|”

X0/1a)

6. M3mMepeHne conpoTHBIIEHUS HYJIEBOM NOCIeI0BaTeIbHOCTH |

7. I3aMepenue rapMOHHYECKOT0 cocTaBa Toka xosoctoro xona |'OCT 3484.1

8. HcmbiTanust Ha HAarpeB I'OCT 3484.2

9. Omnpezenennie TUANEKTPUIECKUX APaMETPOB M30IISIHN I'OCT 3484.3

10. VcnbITanne 6akoB Ha MEXaHHMYECKYIO IPOYHOCTh I'OCT 3484.4

11. VcnbiTanust 6akoB HA TEPMETUIHOCTD I'OCT 3484.5

12. VicnbITanus 35eKTpUIecKOi IpOYHOCTH M30JISIIAN I'OCT 22756 u 'OCT 21023

13. Hcubitanust Ha cTOMKOCTh Npu KopoTkoM 3ambikanuu u|['OCT 20243

CTOMKOCTD K yIapHBIM TONYKaM Harpy3ku (IIOCIEIHEe TOIBKO

UL TPaHC(HOPMATOPOB COOCTBEHHBIX HYXKJI IEKTPOCTAHIIAH )

14. AxycTuueckue UCTIBITaHUS I'OCT 12.2.024

15. KoHTpons MapKHUpOBKH I'OCT 18620

16. VcnbiTanus TpaHchopMaTOPHOTO Macia IMo cranmapraMm W TEeXHHYECKUM
YCIIOBUSIM Ha TpaHC(HOPMATOPHBIC
Macia u 1o METOJIMKE
N3TOTOBHTEIIS

17. TlpoBepka NpeBBINICHNI TeMIIEpaTyphl KOHTAKTOB ChbeMHBIX |[10 MeToMKe M3TOTOBHTENS

BBOJIOB

18. VcnbITanne akTHBHOW YacTH HA MEXaHHUYECKYIO IPOYHOCTh | To ke

19. UcnpiTanue (poBepka) Ha MOKAPHYIO OMACHOCTh ITo mMeronuke, COOTBETCTBYIOMICH
I'OCT 12.1.004

20. Omnpenenenne Maccol (B3BEIIMBAHUEM) [To MeToaMKEe U3rOTOBUTEINS

[Ipumeuanus:

1. Ilpm wucHBITaHMSAX TPEXOOMOTOYHOTO TpaHC(HOpPMATOpPA HA CTOMKOCTH IPH KOPOTKOM 3aMBIKAHUH
JIOITYCKACeTCsl 3aMEHATh TPEXOOMOTOUHBIM PEXUM OIBITOM, B KOTOPOM CPEAHSS IO PACIONIOKEHHI0 0OMOTKa
00TeKaeTcsi HOpPMUPOBAHHBIM TOKOM KOPOTKOT'O 3aMbIKaHUsI 110 11.3.3, a 1B IpYrHe 3aMKHYThI HAKOPOTKO.

2. Meroauka NPOBEACHUS HCIBITAHMI Ha CTOMKOCTh K yHapHBIM TONYKAM Harpy3KH [OJDKHa ObITh
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corjiacoBaHa ¢ OCHOBHbIM H(Yl'pe6I/ITCJIeM.
(U3menennas penakuus, U3m. Ne 1, 3, 4).

7.3. UcnbiTaHne HA CTOMKOCTh MPU KOPOTKOM 3aMBIKAHUU U TOYKAX HATPY3KH TpaHC(HOPMATOPOB
COOCTBEHHBIX HYXJ 3JIEKTPOCTAHIMHM ClEAyeT NPOBOIUTH IO METOJHMKE, COIJTACOBAaHHOM ¢
oTpeOuTEeIeM.

7.4. 3HaveHMs MOKa3aTelned HAJEKHOCTH TPAHCHOPMATOPOB OMPEICSIOT PACUECTOM C YUETOM
JIAHHBIX KCIUTYaTaIMH 110 METOIUKE NU3TOTOBHUTEIS.

7.5. Maccy TtpaHchOpMATOpOB M HMX COCTABHBIX YacTeH OIPEACISIIOT PAcyeroM, a Maccy
TpaHcdopMaTopoB MOIIHOCTHIO 10 1,6 MB-A BKJItOU. - pacueTOM U B3BEIIUBAHUEM.

(A3menennas pexakuusi, Mzm. Ne 4).
8. MAPKHUPOBKA, YITAKOBKA, TPAHCITOPTUPOBAHUE U XPAHEHUE

8.1. MapkupoBka

8.1.1. MapkupoBKa 3a:KMMOB (BBOIOB) [UIs BHEIIHETrO IPHCOCAWHEHUs TOJDKHA OBITh HaHECCHA
CrocoOoM, 00eCTIEeYNBAIOIINM €€ JJOJITOBEYHOCTh M CTOMKOCTD K aTMOC(EPHBIM BO3JICHCTBHSIM.

MapkupoBKa 3a)KUMOB (BBOIOB) - B cooTBeTcTBHH ¢ Tabi. 3-10.

ITo 3aka3zy mnorpeburTenss 3aKuUMbl (BBOIBI) CIICAyeT MAapKHpOBaTh B COOTBETCTBUH CO
CHenraIbHBIMU TPEOOBAHMSMH, IPUBEICHHBIMI B IPHIOXKEHHH .

(Usmenennas pexakuusi, U3zm. Ne 3, 4).

8.1.2. Kaxnprii TpaHcdopmaTrop OOMKEH OBITh CHAOXKEH NPUKPEIUICHHOW Ha BHIHOM MeCTe
TaOIMIKOH, Ha KOTOPOH YKa3bIBAIOT CIIEAYIOLINE TaHHBIE!

TOBAPHBIN 3HAK MPEANPUSATHSI-N3TOTOBUTENS,

HaWMEHOBaHUe n3enust (TpaHcopMaTop, aBToTpanchopmMarop);

3aBOJICKOI HOMED;

ycI0BHOE 0003HAUYEHHE THIIA;

0003HaUeHNE CTaHAAPTa WM TEXHWYECKUX YCIOBHH Ha TpaHC(OpPMATOpbl KOHKPETHBIX TPYI U
THIIOB;

JIaTy N3TOTOBJICHUS B COOTBETCTBHH C TPEOOBAHNSIMH HOPMATHBHO-TEXHUIECKOH JOKYMEHTAIINH,

yCIO0BHOE 0003HAUYEHHE CXEMBI U TPYIIIBI COETMHEHNS 0OMOTOK;

HOMHHAJIBHYIO YaCTOTY B TepIax;

HOMHHAJbHBINA peXXuM (B TOM CITydae, €CIU PEKUM OTIHIASTCS OT IIPOJOIDKHTEIBLHOTO);

HOMUHAJIBHYIO MOIIHOCTh B KHJIOBOJIbTaMIiepax (YKa3pIBatOT TAKKE MOIIHOCTH OCHOBHBIX 0OMOTOK
TpeXOOMOTOYHBIX  TpaHchopMaTopoB W MomHOcTh  odomMotkm  HH  TpexoOMoTOouHBIX
aBTOTPaHC(HOPMATOPOB);

HOMHHAJIbHBIE HANpsDKEHUS TpaHcpopmaTopa HAa OCHOBHOM OTBETBICHHHM B BOJIBTaX WIIH
KWJIOBOJIBTAX;

HOMMHAJIbHBIE TOKH OOMOTOK Ha OCHOBHOM OTBETBJICHHH B amIiepax;

HAOPSDKCHHE KOPOTKOTO —3aMbIKAHWS HAa OCHOBHOM OTBETBICHHM B MpOLEHTax  (mis
TPeXOOMOTOYHBIX TPAHC(HOPMATOPOB YKA3HIBAIOT HANPSDKCHWE KOPOTKOI'O 3aMbBIKAHUS BCEX Hap
00MOTOK);

YPOBEHb M30JIIUU OOMOTKH W €€ HelTpamu aiisi 00MOToK KinaccoB Hampspkerns 110 kB u Bbime
(YKa3bIBAIOT UCIIBITATENILHBIC HAIPSHKEHHSI IPOMBIIIIICHHON YacTOTHI M MOJHOTO TPO30BOI0 UMITYIIbCa
IUIsL BHYTPCHHEH M30JILHH);

KJIacC HarpeBOCTOMKOCTH M30JISIIUK - TOJBKO IS CyXUX TpaHc(OPMATOPOB;

MOJIHYIO Maccy TpaHC(OPMATOPOB B KMJIOTpAaMMaXx MM TOHHAX,

Maccy Macia B KWIOrpaMMax MiIH TOHHAX;

MacCy aKTUBHOHM YacTH B KIJIOTpaMMax WM TOHHAX - I TPaHC(HOPMATOPOB MOMIHOCTRIO 1 MB-A
u 6oitee;

TPAaHCIIOPTHYIO MacCy, €CIM OHa yKa3aHa B CTaHAApTax WIN TEXHHYECKHX YCIOBHAX Ha
TpaHc(opMaTopsl KOHKPETHBIX TUIIOB U TPYIII,

Maccy Ch€MHOW dYacTu 0aka B TPaHCHOPTHOM COCTOSIHHH - JUIS TPaHC(HOPMATOPOB C HIDKHUM
pazpemMom.

[Ipumeuanus:

1. Jlns ommodasHoro TtpaHcopmaTopa, MpPeIHA3HAYCHHOTO Ui COSMUHEHHS B Tpex(asHylo TpyIILy,
HOMHHAJIbHBIC HAMPSDKEHHST OOMOTOK, COSAMHIEMBIX B 3Be3/y, 0003HAYAIOT B BU/E APOOH, YUCIUTEIEM KOTOPOi
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SIBISIETCS JINHEHHOE HaNpsDKeHUe Tpex(a3zHoil Ipynmsl, a 3HaMeHaTeIeM \/§ .

2. Ina tpancdopmaropoB MomHocTeio 1 MB-A u Gonee ykas3blBalOT 3HAYCHHE HAIPSHKCHHUS KOPOTKOIO
3aMBIKaHUs, W3MEPEHHOE IPH NPUEMO-CAATOYHBIX HCHBITAaHUAX. s TpaHC(OpPMAaTOpPOB MOIIHOCTBIO MeHee 1
MB-A nomyckaeTcsi yKa3pIBaTh 3HAUEHHE HANPSDKEHHS KOPOTKOT'O 3aMBIKAHHS, M3MEPEHHOE NPH IPHEMOYHBIX
HCTIBITaHUSX.

(Usmenennas pexaxuust, Mam. Ne 1, 3, 4).

8.1.3. Kpome 0b603HaueHust Ha TaOIMUYKE, 3aBOJICKOM HOMeEp TpaHc(opmaTopa JOIKEH ObITh YETKO
0003HaYeH pAAOM C TaOJINYKOM, HA KPBIIIKE WIN Bepxe O0aka okoio BBoxa ¢a3el 4 oomorku BH n Ha
JICBOM KOHIIE BEpXHEH ITOJIKU IPMOBOI Oasiku octoBa co ctoponsl HH.

B Ttpancdopmaropax mommocteio 630 kB-A m MeHee nomyckaercst He 0003HayaTh 3aBOACKON
HOMep Ha 0ake M Ha KpBIIIKE ITPU B3aMMO3aMEHsIEeMOCTH 0aKOB M KpbIIIEK TpaHC(HOpMaTOpOB OIHOTO
THIIA.

(U3menennast pexakuust, U3m. Ne 1).

8.1.4. Jlns tpancopmaropoB IIBB u PIIH mnepBoMy TOJOKEHHIO TPHBOAA JOJKHO
COOTBETCTBOBATH HAHOOJBIIIEE 3HAYEHIE HOMUHAILHOTO HAIPSKEHUSI OTBETBIICHUS ™.

* Jl71st HOBBIX pa3paboTOK TpaHC(HOPMATOPOB.

8.1.5. MapkupoBka MecTa 3a3eMJICHUS JOJDKHA OBITh BBINOJHEHA 1O ogHOMY U3 MetonoB ['OCT
21130.

8.1.6. TpancmoptHast MmapkupoBka - 1o 'OCT 14192 co crenyronmMu TONOTHEHUSIMH.

OCHOBHBIE, JIOTIOTHUTENbHbBIE W NH()OPMaMOHHbBIE HA/ATUCH ISl YIIAKOBAaHHBIX JIEMOHTHPOBAHHBIX
W 3alacHBIX 4YacTedl MOIDKHBI OBITh HAaHECEHBl HA Tapy, a A JAeTajied W COOPOYHBIX EIWHHUII,
TPaHCTIOPTUPYEMBIX 0€3 YITaKOBKH, - Ha SPIIBIKK WM AETaIN U COOPOUHBIC €NHUIIBI;

BU/IBI MaHWIYISIIMOHHBIX 3HAKOB, HAHOCHMBIX Ha I'PY30BBIE MECTa, MECTa UX HAHECEHUS JOJDKHBI
coorBercTBoBaTh ['OCT 14192 11 TexHM9IECKOH JOKyMEHTAIlMK Ha TpaHcdopmarop.

8.1.7. Ha Oake TtpaHC(opmMaTopa IODKHBI OBITH HAHECEHBI MNPEAYNPEIUTENbHbIE HaIIHCH
"JloMkpat" MpH HaJIMYUU MECT HO/I yCTAHOBKY JJOMKPATOB.

(Usmenennast pexakuusi, U3m. Ne 1, 4).
8.1.8. (Mcxumouen, Mzm. Ne 3).

8.1.9. Ha Oakax TpaHcdopMaTopoB, Ha aKTHBHOW YacTH KOTOPHIX YCTAHOBJIEH MaKeT H3OJIALHH,
BOJIM3H MecTa YCTAHOBKH MaKeTa JOJDKHA OBITh clellaHa HaAmuCh "MakeT H30Jsmun’.

8.1.10. B Tpanchopmaropax c pacuieruieHHOW oomortkoii HH m ¢ pasHeIMM HOMHWHAIBHBIMU
HAIPSUKEHUSIMA YacTel MapKUpOBKa BBOJIOB dg, b1, C1 IOIKHA OTHOCHTHCS K OOJIBIIEMY HATIPSKEHHIO,
a BBOJIOB @y, b, C; - K MEHBIIIEMY.

8.1.11. Bce HaamucH, ykazansele B mi.8.1.7, 8.1.9, momkHEI OBITH BBHIOJHEHBI HECMBIBAIOIICHCS
KpacKou.

8.1.12. Ha peranmsx W COOpPOYHBIX EAWHUIIAX, TMOMJICKAIIUX JEMOHTAXY TIepea OTIPABKON
MOTPEOUTEFO, TOJDKHA OBITH MPEAYCMOTPEHa MapKUPOBKA TS MIPABHIBHOTO MOHTAXKA.

(BBeaeH qomoaHuTebHO, U3m. Ne 4).

8.2. YmakoBka

8.2.1. MacnsHble TpaHC(OPMATOPBI, a TaKKe IEMOHTHPOBAHHBIC Ha BPEMs TPaHCIIOPTHPOBAHHS
KpyImHOrabapuTHEIC COCTABHBIC YaCTH TPAHCIIOPTHPYIOT 0e3 yrakoBku. CoCTaBHBIC YaCTH, BHYTPECHHSS
MOBEPXHOCTh KOTOPBIX IPU OKCIUTyaTaluu TpaHchopMaTropa HMeeT KOHTAKT C MaclioM, IIpH
TPaHCHOPTUPOBAHUH U XPAHSHUH JIOJDKHBI OBITh 3aLIMIICHBI OT ITONAJAHUS B HUX BJIArH U ITBUIH.

TpeOoBaHuS K yIIAKOBKE M TPAaHCIOPTUPOBAHHIO TPAHC(HOPMATOPOB, 3aNIOTHEHHBIX CHHTCTHYCCKIM
JKHIKHM JHRJICKTPUKOM, JOJDKHBI OBITh YKa3aHbI B TEXHHYECKHX YCIOBHUSIX Ha 3TH TPaHC(HOPMATOPEL

8.2.2. Cyxue TpaHc(hOpMAaTOpPHI YIIAKOBBIBAIOT B iepeBsiHHble aumku 1o [OCT 10198.

(U3menennas pexaxuus, Uzm. Ne 1).
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8.2.3. KoMIuteKkTyrone cheMHbIe COCTaBHBIE YaCTH - BBOJbI, IPHOOPHI | T.JI., @ TAKKE KPETeKHbIC
JIeTaJIi JTOJDKHBI OBITH yIakoBaHbl B cooTBeTcTBUM ¢ TpeboBanmsmMu ['OCT 23216. IlokymHble
KOMIUIEKTYIOIINE COCTaBHBIC YaCTH, MTOCTYMAIONINE HAa IPEAPUSITHE-N3TOTOBUTENb TPAHCHOPMATOPOB,
YIIaKOBBIBAIOT B COOTBETCTBUH CO CTAHJIAPTAMH MJIM TEXHUYECKUMH YCIIOBUSIMH Ha 9TH U3JIEIHS.

8.2.4. Kareropusi ynmakoBKM JIEMOHTHPOBAaHHBIX HA BpEMsI TPaHCIOPTUPOBAHHUS COCTABHBIX M
3aracHbIX YacTeH, 3a UCKIIOUCHHEM YKa3aHHBIX B 11.8.2.1, KOHCTpYKIHMS ¥ THI SIIIUKOB B 3aBUCUMOCTH
OT MEXaHWYECKHMX W KIMMATHYECKHX BO3JICHCTBUH IPH TPAaHCIIOPTHPOBAHMHM M XPAHCHUH JIOJDKHBI
obecreunBaTh UX COXPAHHOCTH BO BPEMS TPAHCIIOPTUPOBAHMUS M XPAHEHHS.

8.2.5. KoncepBamust HEOKpamICHHBIX M HE WMEIOMMX 3alUTHBIX MOKPHITHA HapyKHBIX
TOBEPXHOCTEH TpaHchopMaTopa, IOABEPTalONIIXCs Koppo3un u nopue, - mo ['OCT 9.014.

8.2.6. Beonsl Ha Hampsbkenue Oonee 35 kB, He meMOHTHpyeMble Ha BpeMs TPaHCIOPTHPOBAHMS,
JIOJDKHBI OBIT 3aIMIIEHBI OT MEXaHUUECKHUX MOBPEXKICHUI BO BpPEMsI TPAHCIOPTHPOBAHMS.

8.2.7. B KOHCTPYKTOPCKOH JOKyMEHTallMd HA KaKABIH TN TpaHchopMmaropa MODKHBI OBITH
yKa3aHbl Macca KakJ0ro rpy30BOro Mecta (TpaHCIIOPTHOrO OJI0Ka), MX rabapUTHBIE Pa3Mephl, a TAKKe
CIOCOOBI TPAaHCIIOPTUPOBAHUS: B YIIAKOBKE, O€3 YIIaKOBKH.

(U3menennast pexakumust, U3m. Ne 1).

8.2.8. DkcmryaTanmoHHasl TOKYMEHTAIMsI Ha TPAaHCGOPMATOP U Ha €ro KOMIUIEKTYIOIINE M31eNus,
TpaHCIIOPTHpYyeMasi ¢ KOMIUICKTOM TpaHCopMaTopa, AOJDKHA ObITh yrmakoBaHa He Hike KY-2 mo
I'OCT 23216.

8.3. TpancmopTupoBaHue

8.3.1. TpeOoBaHMs K TPaHCHOPTHPOBAHHIO TPAHC(HOPMATOPOB YCTAHABIMBAIOT B CTaHAApTaX HIU
TEXHUYECKHX YCIOBHSAX Ha TPAHC(HOPMATOPHI KOHKPETHBIX TPYIIT U THITOB.

8.3.2. YcnoBus TpaHCIIOPTUPOBAaHUS TPAHC(HOPMATOPOB B HYACTH BO3JACHCTBUS KIMMATHYECKHX
¢axTopoB - mo rpymme ycmoBui xpaHenust 8 TOCT 15150, B wacti BO3AEHCTBHS MEXaHHYECKHX
¢axTopos - JI mo 'OCT 23216.

8.3.3. TpancropTupoBanue TpaHCHOPMATOPOB HPONU3BOIT JKEIE3HOAOPOKHBIM HIH TPAHCIIOPTOM
JIPYroro BW/A B COOTBETCTBHU C TPaBHJIAMH IEPEBO3KM Tpy3a WIM TEXHWYECKUMH YCIOBUSIMH,
JICWCTBYIOIMMH Ha TPAHCIIOPTE JAHHOTO BHAA.

8.3.4. bakm TpaHC(hHOPMATOPOB MODKHBI WMETh IPHCIIOCOONCHMS MIsI KPEIUICHHWS Ha BpeMs
TPaHCIIOPTHPOBAHUSL.

B ciyyae npuMeHEeHUs pacTsHKEK OHU HE JOJDKHBI KAacaThCsl M TOBPEXKIATh BHICTYIAIOLINE YaCTH:
paauaTopbl, 3alI0PHYIO apMaTypy M T.JI.

8.3.5. [lns TpaHCHOPTHPOBAaHHS JOMYCKaeTCS JEMOHTaX OTHENBHBIX COCTABHBIX YacTed
TpanchopmaTopa.

8.3.6. MacisHbpIe TpaHC(hOPMATOPEl TPAHCHOPTHPYIOT BBICYIICHHBIMH M 3aIIOJHEHHBIMUA MAaCJIOM.
ITo coriacoBaHWIO MEXIy NOTPEOMTENEM M HM3TOTOBUTENEM WM B Cliydae, KOTJa 9TO YKa3aHO B
CTaHOapTax WIH TEXHHYECKUX YCIOBHSAX Ha OTHENbHBIC TPYINBI WIM THUIB TPaHCHOPMATOPOB,
JOITyCKAEeTCsl BMECTO Maciia 3arojHATh TpaHC(HOPMATOPEI CYXUM HHEPTHBIM I'a30M HJIH BO3ILYXOM.

[lpr TpaHCIOPTHPOBAaHMH TPAaHCHOPMATOPOB C MACIOM B KOHCTPYKTOPCKOW JTOKyMEHTALIMH
YKa3bIBalOT YpOBEHb Macia, HO He HW)KE YPOBHS MPECCYIOIMX KOJel, J0 KOTOPOro 3arOiHSIIOT
TpaHchopMaTop Ha BpeMs TPaHCIIOPTUP OBaHHSI.

8.3.7. MacnsiHbie TpaHc(hOpPMATOPHI, TPAHCIIOPTUPYEMBbIe O3 Macia, ¢ 0akoM, 3alOTHEHHBIM CYXHM
BO3JYXOM WM HMHEPTHHIM Ta30M, JIOJDKHBI OBITH YIUIOTHEHHI M HCIBITAHBI HAa TePMETHYHOCTH
M30BITOYHBIM JaBlicHHEeM, paBHbIM 25-50 kI1a.

(U3menennas pexakiusi, U3m. Ne 1, 4).

8.4. Xpanenue
8.4.1. TpeboBaHus K XpaHEHUIO TPaHCHOPMATOPOB JOJKHBI YCTAHABIMBATHCSA B CTAHAAPTaX WA

TEXHUYIECKHX YCIOBUSIX Ha TpaHC(OPMATOPhI KOHKPETHBIX IPYNIT WM TUIOB B coorBeTcTBUH ¢ [ OCT
23216.

9. YKA3AHHSA 11O DKCIVIYATALUHA
9.1. DkcrutyaTanuio TpaHCcHOPMATOPOB TPOU3BOIIT B COOTBETCTBHM C HWHCTPYKIMEH IO
9KCIUTyaTallH.

9.2. lo nmepBoro KarmuTaabHOI0 PEMOHTa TpaHC(hopMaTopa MOANPECCOBKY OOMOTOK HE MPOU3BOMISAT.
9.3. I TpaHchOpMaTOpOB, KOTOPHIE PACCUMTaHBI Ha pabOTy ¢ HOMHUHAIBHOH MOLIHOCTHIO NPU
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Temriepatype oxyaxgamomerd Boxel 33 °C, JOHMyCKaeTcs OKCIUIyaTalWs TIIpH  TeMIeparype
oxnaxxknaroniet Boasl 37 °C co CHIKEHHEM MOIIHOCTH HArpy3ku 10 93% HOMUHAIBHOM.

9.4. JlomycTuMmble ITPEBBIICHHS HATIPSKCHHS

9.4.1. [Ins macnsaHbIX TpaHchopMaTopoB kiaccoB Hanpsbkenus 110 kB u Bwimme momyckarorcst
KpPaTKOBPEMEHHBIE IPEBBIIICHAS HANPSDKEHHUS IPU paboTe Ha JI000M OTBETBICHHH C KPATHOCTSMH U
JUTATEIIEHOCTHIO TIPEBBIIICHUS HANPsDKCHUH, ycTaHOBIEHHBIX B TaOm. 24 mw T'OCT 1516.1 - mus
TpancdopmaropoB kiaccoB HanpspkeHust 110-500 kB u TOCT 20690 - mnst tpancdopmaTopoB Kiacca
Hanpspkeanst 750 kB. Jlns  TpancdopmaropoB kmacca Hampspkenus 1150 kB momycrtimebre
KpPaTKOBPEMEHHBIE TPEBBIMICHNS HANPSHKEHHS JOIDKHBI OBITH YCTAHOBJIEHBI B TEXHHYECKHUX YCIIOBHAX
Ha 3TH TPpaHC(HOPMATOPHL.

Tabmmma 24
HaunmeHoBaHue mapamerpa Hopma
JmTenbpHOCTh NPEeBBILICHNs HANPSDKEHHMS!, He OoJee 20muu | 20 ¢
[penmrecTByromiast Harpy3Ka B IOJSX HOMHHAIBFHOTO TOKAa OTBETBIICHUSA, HE Ooiee 0,50 1,00
KpaTHOCTH HanpspKEHUS B TONSX HOMHHAIFHOTO HATIPSDKCHHS OTBETBIICHUS, He Oomee | 1,15 1,30

9.4.2. TormycTUMBIC IPOAOIDKUTEIBHBIC TPEBBIIICHIS HATIPSHKCHUS

9.4.2.1. TpancdopMaTOps! KI1aCCOB HAaNpspKeHUst 10 35 KB BKIIIOUMTENIFHO MOIIHOCTHIO cBhInIe 630
KB-A u Bce TpaHchopmaropsl kinaccoB HarpsbkeHus or 110 mo 1150 kB BkiIrOUMTENBEHO AOMYCKArOT
[POIOJDKUTENBHYIO paboTy (IpH MOIIHOCTH He 6oJice HOMUHAIIBHOMN) MPH TIPEBBINICHAN HATIPSIKCHUS
Ha JOOOM OTBETBICHHM It0OOKW oOMOoTKM Ha 10% Ooiiee HOMWHAILHOTO HANPSDKEHUS JTAHHOTO
oTBeTBieHUA. [Ipn 3TOM HampsbkeHHMe Ha T000H OOMOTKE HE JOJDKHO NPEBHINATh HAMOOJbIICE
pabouee Hanpsprerne o [OCT 721.

9.4.2.2. JlonycTuMble TPOAODKUTEIHHBIC TPEBBIIICHAS HAMPKCHUS UL TpaHCc(HOopMaTOpoB
KJIaccoB HampspkeHWs 10 35 kB BrmounmrensHO MomHOCTRIO 10 630 kB'A  BKIFOYHTETHHO
YCTaHABIMBAIOT B CTAHIAPTAX TN TEXHUYICCKUX YCIOBUAX HA OTH TPAaHCHOPMATOPHI.

9.4.23. [na asrorpanchopmaropoB PIIH B HeliTpanmn gomyckaeTcst MPOXODKUTEIBHOE
OpEeBBIIICHAE HanpsokeHust (P MOIMIHOCTH He 0oJiee HOMHHAJBHOM), MOABOJUMOTO K IHO0OMY
OTBETBJICHHUIO 0001 0OMoTkH Gomee 10% cBepX HOMHWHAIILHOTO HATIPSDKEHUS TAHHOTO OTBETBIICHHS
NP YCIIOBUHM OOecTiedeHHs KOHTPOJS 3a BO30YKIEHHEM aBTOTpaHC(opMmaropa B IPOIECCe €ro
paboThl, KoTopoe He 1oKHO npeBbimarh 110% HopmansHOro padodero Bo30yKAeHUs.

[Ipumeuanus:

1. 3a HopMampHOEe pabouee BO30OYKAEHHE TNPHHIMAIOT HAaWOONbIIEe W3 3HAUYCHUH BO30OYKICHHS
aBTOTpaHC(hopMaTOpa, MMEIOIIUX MECTO NpPH IMOABEACHHH Ha XOJIOCTOM XOAy K KaKIOMY W3 OTBETBIICHHUH
HOMUWHAJIBHOT'O HAIPAKEHUA OTOI'O OTBCTBIICHUA.

2. B caysae BeiHeceHHOro ycrpoiictBa PIIH (Hampumep, TIOCIEIOBATENBHOTO PETYIUPOBOTHOTO
TpaHcdopMaropa) aBTOTpaHCHOPMATOP BMECTE € STHM YCTPOUCTBOM PACCMATPUBAIOT KaK €IUHOE LENIOE.

9.4.2.4. TIpn npeBbIIeHNN HanpspKeHUs B cootBeTcTBUM ¢ 11.9.4.2.1, 9.4.2.2, 9.4.2.3 HampshxeHue
Ha JIF000H CTOpOHE HE JOJDKHO MPEBBIIIATh Hanbomblee pabodee HampsuKkeHue, ycranosnenHoe 'OCT
721.

9.5. B nByxo0OMOTOUHBIX TpaHc(opmaTopax ¢ pacmieruieHHo obmorkod HH mpm onmHakoBbIX
HOMHHAQJIBHBIX HAIIPSDKEHHSIX €€ 4acTed JloMmycKaeTcs paboTa MpH MapajuieIbHOM COETUHEHHH 3THX
qacreil.

9.6. Ilo cormacoBaHHIO MEXAY H3TOTOBHTEIEM MW IIOTPEOHMTENEM JOMYCKAeTCsl YCTaHOBKa
TpancdopMaTopa HEOCPeACTBEHHO Ha GyHIaMeHT (6€3 KapeToK Ml KaTKOB).

9.7. Ha mecte ycTaHOBKH TpaHc(hOpMAaTOpy MODKEH OBITH MPUAAH YKIJIOH, €CIIH 00 3TOM MMeEeTcs
YKa3aHHE B SKCIUTYaTaIl[MOHHON JOKYMEHTAIIMH H3TOTOBUTEIIS.

9.8. TpancdopmaTopsl 1 aBTOTpaHC(HOPMATOPHI JIOMYCKAIOT MapalIeIbHYI0 paboTy IpU YCIOBUH,
YTO HM OZiHA M3 OOMOTOK HE OyZIET HarpyKeHa TOKOM, IPEBBIIIAIONIIM JOITYCTUMBINA TOK JUIS TaHHOW
0OMOTKH.

9.9. INoxpem TpaHchopmaTopa moaHOH Maccoi Oomee 200 T B MONHOCTHIO COOpaHHOM BHUE TIPU
MOHTaXXE WJIM B 9KCIUTyaTalllH JOJDKEH OBITh COTJIACOBAH MEKAY N3TOTOBHUTEIIEM U TIOTPEOHTENIEM.

10. TAPAHTUHA U3I'OTOBUTEJISL
10.1. MzroroBuTENs TapaHTUPYET COOTBETCTBHE TPAHCPOPMATOPOB TPEOOBAHWSM HACTOSIIETO

CTaH/apTa MPH COOIIOICHNH YCIOBHH TPaHCIIOPTUPOBAHMSA, XPAHEHNS, MOHTaXKa 1 3KCIUTyaTaLlUH.
I"apaHTHIHBINA CPOK HKCIUTyaTaIllMK TPaHC(HOPMATOPOB, KOTOPHIM MPUCBOEH TOCYIapCTBEHHbIA 3HAK
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KadeCTBa, - 5 JICT, OCTAJIbHBIX TpaHC(l)OpMaTOpOB -3 rojaa €O AHA BBOJAA MX B OKCIUTYATAallUIO.

ITPMJIOXKEHUE 1
Oo0s3aTenpHOE

YciaoBHoe 0003HaUeHHE TPaHC(HOPMATOPOB
1. CtpykrypHast cxema ycilIoBHOro 0003HaueHust TpaHcgopmaropa.

X X /I X — X

Knumatndeckoe ucnonsenne n kareropus pasmeinenus no 'OCT
15150

Knacc nanpsxenus croponsl BH, kB

Homunanehast MomiaocTh Tpancdopmaropa, kB-A

BykBennast wacte 00O3HaueHMs THIA COIVIACHO 1.2 JIAHHOTO
HPUIOKECHUS

Jis aBTOTpaHC(OpMaTopoB Ipu Kiaccax HampspkeHus croponsl CH wim HH 110 xB u Bbime
TocJIe Kiracca HanpsbkeHus cropoHsl BH depes uepTy npoOu yka3bIBaloT Kiiace HANpsHKEHHS CTOPOHBI
CH wm HH.

IMpumeuanue. Jns TpaHchopmaTopos, paspadoranusix go 01.07.87, momyckaercs yka3blBaTh MOCIIEIHUE ABE
1uQpbI roza BEITYCKa PabOINX YePTEKEH.

2. BykBeHHast 4acTh YCJIOBHOTO OOO3HAuYCHHUs JOJDKHA COJIEP)KAaTh OOO03HAYECHUS B CIIEAYIOIIEM
TIOpSIIKE:

A - aBTOTpaHchopMaTop;

O wmu T - onHOda3HbIH min Tpexdasusiii Tpancdopmarop;

P - pacmemnennas oomorka HH;

yCIOBHOE 0003HAYEHNE BUIOB OXJIAXKICHUS - 110 Tabu. 1 Hacrosmero crangapTa;

3 - ucnonHeHne TpaHc(hopMaTopa ¢ €CTECTBEHHBIM MACIISTHBIM OXJIAXKICHUEM HIIH C OXJIaXKICHHEM
HETOPIOYMM KHUAKUM JNUDIEKTPUKOM C 3aIUTOHN MPH TIOMOIIN a30THON ITOYIIKH 0€3 pacIIupUTeis;

JI - ncnonHenne Tpancdopmaropa ¢ IUTON H30ISIHEH;

T* - Tpex0OMOTOYHEIN TpaHCHOPMATOD;

H - TpancdopmaTop PIIH;

C - ncrionHeHNe TpaHc(hOpMaTOpa COOCTBEHHBIX HYK JIEKTPOCTAHIIHHN.

* Jlnst 1ByXOOMOTOUYHBIX TPaHC(HOPMATOPOB HE YKA3HIBAIOT.

3. B cranmaprax Wid TEXHUYECKHX YCIOBHUSIX HAa TPaHC(HOPMATOPHI KOHKPETHBIX TPYIII MM TUIIOB
MOTYT TpeIyCMaTPUBATHCS JOMOTHUTEIFHBIE OYKBEHHBIC 0003HAUCHUS IOCTEe OYKB, IMEPEYHCICHHBIX
BBILIIE.

4. Jlns TpaHC(OpPMATOPOB C pa3HBIMH KIIacCaMH HampsokeHuss oOMoTok BH nmomyckaercs
MIPUMEHATh OJMHAKOBBIC YCIOBHBIC OOO3HAYEHWS, €CITM ATH TPAHCHOPMATOPHI PA3IUIAIOTCS JIHIIH
HOMHHAJIbHBIMH HAMPSHKEHUSIMU. B 3TOM cllyyae yKa3bIBalOT HAMOOJBINUIA M3 KIACCOB HATPSDKEHHUS
oomotku BH.

5. IlpumMeps! yCIOBHBIX 0003HAYEHHH!

TpaHchopmaTopa Tpex(a3sHOro CyXOro ¢ €CTeCTBCHHBIM BO3IYIIHBIM OXJXKICHHUEM IIPHU
3aIUIICHHOM HCIIOJHEHNH, NBYXx0o0MoTouHOTro, MomHocThio 100 kB-A, wmacca Hanpsbkenus 10 kB,
ucrionHeHus Y kareropun 3 o OCT 15150:

TC3-100/10-¥3

TpaHcdopmaropa Tpex(PazHOr0 MACISIHOIO C OXJIAXKICHHUEM IPH ECTECTBCHHOW IUPKYIISIMU
BO3/lyXa WIK Macia, [ByXOOMOTOUHOI'0, ¢ PEryJIUPOBAHMEM HATPSDKEHUSI O]l HATPY3KOM, MOIHOCTHIO
2500 xB-A, kmacca Hanpspkerus 110 kB, ucnomaenus Y kareropun 1 mo FOCT 15150:

TMH-2500/110-V1

aBToTpanchopmaTopa Tpex(Pa3zHOro MACISHOTO C OXJIAXKICHUEM [pU  [PUHYAUTEIBHON
MUPKYJISALMA  BO3AyXa M Macia C HEHANpaBJICHHBIM IIOTOKOM Macjia, TPEeXOOMOTOYHOrOo, ¢
peryJIMpOBaHMEM HAIPSHKCHUS] 1Mo Harpyskoi, momHocthio 200000 kB-A, kiacca HampspKeHHs
oomorku BH - 330 kB, winacca nanpsbxenust oomotku - CH - 110 kB, ucnonnenus ¥ kareropuu 1 o
I'OCT 15150:
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AT/L]TH-200000/330/110-¥1

(U3menennas pepaxuusi, Uzm. Ne 1).

IMMPUJIOXEHUE 2

O0s3arenbHOE
CoorBercTBHE YCJIOBHBIX 0003HA4YCHUI BHIOB CHCTEM OXJIAKICHHUS,
npuHATeIXx CCCP, C3B n MOK
YcnoBHOe 0003HaUEHNE BUJIA OXJIAXKICHUS YcnoBHOe 0003HaUEHNE BUJIA OXJIAXKICHUS

npunsitoe CCCP npunsitoe COB u MOK npunsitoe CCCP npunsitoe COB u MOK
C AN ALl OFAF
C3uCrl’ ANAN HJLT ODAF
CJ ANAF 1 OFWF
M ONAN HI{ ODWF
pi| ONAF H LNAF
MIT OFAN HJI LNAF
HMI] ODAN HHJ LFAF

IMMPUJIOXEHUE 3

Crnpaso4Hoe
MeTtoanka pacdera yaeJaIbHONH MaCChI
V nenbHyio Maccy Tpanchopmaropa Mg, kr/(kB-A), paccuutsiBaior 1o hopmysie
M
m, =—-,
SH()M
rne M - moiHas Macca TpaHcopMaTopa, Kr;
S,.on -~ HOMHHAIIBHAS MOIIHOCTH TpaHcopmaTopa, KB-A.
MMPUJIOXXEHUE 4
Obs13arenbHOE

IlepedyeHb TeXHUYECKHUX JAHHBIX U XaPAKTEPHCTHK, BKJIKOYAEMbIX B IaCIOPT
TpaHncpopmarTopa

1. VcnosHOe 0003HAYCHUE CXEMBI M TPYITITBI COSAUHEHUS] OOMOTOK.

2. HomunansHas 9acToTa B repuax.

3. HomuHanbHeIH pesknM (YKa3hIBAIOT, €CITH PEKAM OTIIMYAETCS OT MPOIODKUTEILHOTO).

4. HomuHanpHass MOIMHOCTH B KHJIOBONBTAMIIEpax (yKa3slBAIOT TAKKE MOIIMHOCTH OCHOBHBIX
00MOTOK TPEeXOOMOTOYHBIX TPaHCHOPMATOPOB H MOMHOCTE 00MOoTkH HH TpexoOMoTOUHBIX
aBTOTPAHC(POPMATOPOB).

5. HomuHampHBIE HampspKeHUS TpaHCQOpMaTopa M HATMPSHKCHHS OTBETBICHHN B BONBTAX WA
KIJIOBOJTBTaX.

IMpumewanme. s omHodaszHoro Tpancdopmaropa, NMpeIHA3HAUYCHHOTO UL COSIUHEHHS B Tpex(asHylo
TPYIIy, HAOpsHKCHUS OOMOTOK, COEIWHSIEMBIX B 3Be3y, OOO3HAUalOT B BHIE APOOU, YHCIUTEIEM KOTOPOU

SIBISIETCS JINHEHHOE HaNpsDKeHUe Tpex(a3zHoil rpynmsl, a 3HaMeHaTeIeM \/§ .

6. HoMuHanbHble TOKM 0OMOTOK HAa OCHOBHOM OTBETBJICHUM B aMIIepax.

7. HampsokeHre KOPOTKOTO 3aMBIKAHHS Ha OCHOBHOM OTBETBICHHH B mpoleHrax (mus
TpexOOMOTOYHBIX TPAaHC(HOPMATOPOB YKa3bIBAIOT HANPSDKEHHE KOPOTKOrO 3aMBIKAHHS BCEX Iap
00MOTOK).

[Mpumeuanme. [lns tpanchopMmaTopoB MomHOCThIO MeHee 1 MB-A nomyckaercss yka3sIBaTh 3HAuCHHUE
HAIPsDKEHUST KOPOTKOTO 3aMBIKAHHMS, U3MEPEHHOE IIPU IPUEMOYHBIX HCITIBITAHMAX.
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8. ypOBCHL H30JIIUH OOMOTKH Hu ¢e HeﬁTpaJ'[PI; Ipd OSTOM YKAa3bIBAOT HCHbITATCIBHBIC
HAIIPS?KCHUSL HpOMLIHIJ'IeHHOfI YaCTOThI U TTOJIHOT'O T'PO30BOI'0 UMITYJIbCA JJIsd BHyI‘pCHHCﬁ HU30JIAIUn.

7, 8. (M3menennas penaxuusi, U3m. Ne 4).

9. Kimacc HarpeBOCTOMKOCTH U3OIIAINH - TONBKO ISl CYyXUX TPAHCPOPMATOPOB.

10. JlaHHBIC NPHEMO-CAATOYHBIX WCIBITAHUH, HEOOXONMMBIC IS BBOAa TpaHcopmartopa B
AKCIUTYaTaIHIO.

11. MomHOCTh TpaHchopMaTOpa MpH OTKIIOYCHHOM IYThE U TPAHC(HOPMATOPOB C OXJIAKICHAEM
.

12. HanGonpImmii [UIATETFHO AOMYCTUMEIN TOK B 00IIeH 00MOTKE JUTsl aBTOTPaHC(HOPMATOPOB.

13. IoTepu X0IOCTOTO X014,

14. TloTepn KOPOTKOTO 3aMBIKaHVSI HA OCHOBHOM OTBETBIICHUH BO BCEX MAPHBIX PEXKIMAaX.

15. Tlotepm u HampsDKeHHE KOPOTKOTO 3aMbBIKaHUS Ha KpaHUX OTBETBICHUSX - IS
Tpancdopmaropos PITH.

16. HanpspkeHue KOPOTKOTO 3aMBIKaHMS BCEX IMap YacTed pacCIIeIICHHOH OOMOTKHM W Tap W3
KKIOM YacTH PACHICTICHHOW OOMOTKHM ¥ KaKIOW M3 HEpPACIICIUICHHBIX OOMOTOK HAa OCHOBHOM U
KpallHAX OTBETBJICHUSAX - JJIS TPAHC(HOPMATOPOB C PACIICIUICHHBIMH OOMOTKAM.

17. Tok X0a0CTOro X0/14a.

18. ConporuBnenne 0OMOTOK IOCTOSIHHOMY TOKY.

[Mpumedanne. Eciu conmpoTHBIEHUS MOCTOSHHOMY TOKY MEXAY OTIACIBHBIMH MapaMyd 3a3KUMOB OOMOTKH
Tpex$a3sHoro TpaHCPOpMaTOpa OTIUYAIOTCS APYT OT IPYyra BCIECICTBHE KOHCTPYKTHBHBIX WM TE€XHOJIOTUYECKUX
0COBEHHOCTEN HUCTIONTHEHHST 0OMOTOK, 0TBO/IOB, ycrpoiicTs [1BB (PITH) Gonee yem Ha 2%, TO B MacropTe JOJKHBI
OBITH YKa3aHbl U3BMCPEHHBIC 3HAYCHUA COHpOTI/IBﬂeHI/Iﬁ MEXKIAY BCEMU NapaMU 3a)KUMOB U IPUYXHBI, BbI3BABIINEC
OTH OTKJIOHCHUS.

(U3menennast pexakuusi, U3m. Ne 3, 4).

19. ConporuBneHne 1 TaHTE€HC yria JUAIEKTPHYECKHUX MTOTePh U30JAIMN TpaHchopMaTopa.

20. 3HavyeHwe TeMIepaTypbl, MPU KOTOPOH HM3MEPSIINCH CONPOTHBICHHE OOMOTOK ITOCTOSHHOMY
TOKY, CONPOTHBJICHHE M TAHT€HC YIJIa ANAJIEKTPUIECKUX ITOTEePh N30JLIIUH TpaHchopMaTopa.

21. Vxa3anue 06 00ner4eHHON N30JSIHN - U1l TPaHC(HOPMATOPOB ¢ 0OJIETICHHON U30IIAIINEH.

22. PacyueTHyIO TEIUIOBYIO MOCTOSIHHYIO BPEMEHH TpaHC()OPMATOpa, a IO COITIACOBAHUIO MEXIY
W3TOTOBHTENIEM U TOTpEOWTENEM - MaKCUMAaJbHYIO M MHHHUMAJbHYIO pacyeTHbIE TEIUIOBBIE
MIOCTOSIHHBIE BPEMEHH 00MOTOK TpaHcopMaTopa - A5 TpaHC(OPMaTOpOB MOIIHOCTHIO Oostee 1 MB-A

23. CompoTuBiIeHHE HYJIEBOH TIIOCIENOBATENbHOCTH - JUIA TpaHchoOpMaTopoB, y KOTOPBIX
W3MEpPEHHE STOT0 CONPOTHBIICHUS MPEIyCMOTPEHO HACTOAIIMM CTaHIApTOM WIM CTaHIapTaMu
(TEXHUYIECKUMH YCIIOBHSMHE) Ha TPaHCHOPMATOPBI KOHKPETHBIX TPYIIII M TUIIOB.

(M3menennast pegaxuusi, A3m. Ne 4).

24. OO6o3Ha4yeHHE CTaHIapTa WIM TEXHWYECKHX YCJIOBHH M IPOOMBHOE HANpsOKEHHWE Macia,
OPUMEHEHHOTO IPH HCOBITAHHSX, M Macia, KOTOPHIM 3alojHeH Oak Tpanchopmartopa (s
TparchopMmaTopoB kiaccoB Hampspkens 110 kB w Bbime mHomkeH OBITH JOMOTHHUTENBEHO YKa3aH
TAHTEHC yIila IMICKTPHIECKUX NoTeph Macia npu temmeparype 90 °C).

25. MakcuManpHBIE — pacdyeTHBIE  HATPY30YHBIE  TOTEpH - Ui TPEXOOMOTOYHBIX
aBTOTPAaHCHOPMATOPOB.

(U3menennas pexaxuus, Uzm. Ne 4).

26. 3HaueHMsT U3MEPEHHBIX CUJI IPECCOBKU KAXKIOTO MPECCYIOMIETO KOMIbIIa.

27. Jlpyrue AaHHbIC [0 YCMOTPEHUIO U3TOTOBUTEIIS.

[Ipumeuanus:

1. Jlnst mapaMerpoB, mpuBeneHHbIX B mit.15, 16, nomyckaercs yKka3blBaTh pacyeTHHIC 3HAYCHHUS C yIETOM
pe3yabTaTOB UCIBITAHUMN.

2. Jlns uapamerpoB, npuBeaeHusix B mm.13-17, mns tpancdopmatopoB wmoiHocThI0 a0 6,3 MB-A
BKJIFOUHUTENBHO JIOMYCKAETCsl yKa3bIBaTh HOPMUPOBAHHBIC 3HAUCHHS.

(U3menennas pexakius, Uzm. Ne 1).
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ITPMJIOXKEHUE 5
Oo0s3aTenpHOE

MapkupoBKa BbIBOI0B U OTBETBJIEHHII CUJIOBBIX TPaAHC(POPMATOPOB

1. IMopsimox 0003HaYCHUS

MapKHpOBKY BBIBOJIOB U OTBETBJICHHH CHJIOBBIX TPaHC(OPMATOPOB CIEIYeT BHITOIHATH, TPUMEHSS
cucrteMy 00O3Ha4YeHHH, OCHOBAaHHYIO Ha YEPEIOBAaHMH IPONMCHBIX OyKB JIATHHCKOro andaBHTa U
apabckux mudp. [pumenenue 6ykxB 1 u 0 e nomyckaercs. IIpuMepbl MapKUpOBKH - Ha 4epT. 5-12.

IMpumewanme. JlomyckaeTcs IPUMEHSTH CTPOYHBIE OYKBBI, OAHAKO IIPEANIOYTHTENIEHEE IPUMEHEHHE
MIPOIICHEIX OYyKB.

IPUMEPHI MAPKAPOBKH BBIBOJIOB M1 OTBETBJIEHUI
CUJIOBBIX TPAHC®OPMATOPOB

MapkupoBka 00MOTOK (a3bl

2 12

2 2 2
g 29,

Q3T Ly ety
j Ly
O.JQEhmqhu w S W
S i
. -
w Ty
hrag @~ o

a) oOMoTKa (ha3bl ¢ OTBETBICHUAMH IOCpENHe; 6) 00OMOTKa (a3l ¢ rpyOOi U TOHKOH CTYIECHAMHU
pEryJIMpOBaHus HA OJHOM KOHI[E OOMOTKH; B) 0OMOTKa (ha3bl, COCTOSIIIAS U3 BYX YaCTel,
COCIMHSIEMBIX TIOCIICI0BATEIBHO WIH [IAPAJUIEIBHO; T) 0OMOTKA (ha3bl, COCTOSIIAS M3 ABYX YacTel,
COEIMHEHHBIX 0CIIeIOBATEIBHO, KaX/asi U3 KOTOPBIX NTOCPEANHE OTBETBIICHUS

Yepr. 5
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MapkupoBka 0qHO(QA3HBIX TPAHC(HOPMATOPOB

Lf

.

L 2.1 oftft

2/ oif

12 gz.z Y

a) TpaHcdopMarop ¢ AByMsi 0OMoTKamu O3 OTBETBIICHHIA; 6) TpaHchopMaTop ¢ TpeMst 0OMOTKaMu
0e3 OTBETBJICHU; B) aBTOTpancdopmarop 6e3 OTBETBICHHI

Yepr. 6
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MapkupoBka 01HOGa3HBIX ABTOTPAHCHOPMATOPOB

L7 L7
L7

2

~ Dy
~3 S bn ey

2.7
21

3Oy

a) 00MOTKa C OTBCTBJICHUAMM, IIOMCHICHHAA MCIKIAY HOCHCHOBaTeJ’ILHOﬁ u O6HI€I>'I O6MOTKaMI/I;
6) 00MOTKa C OTBCTBJICHUSAMU, ITOMCIICHHAA B KOHIIC HOCJIGI[OBEITGJILHOI\/’I O6MOTKI/I; B) 00MOTKa C
OTBCTBJICHUAMU, OJUH KOHCI] KOTOpOfI MOAKIIFOYCH K COCANHCHUIO MCIKAY HOCHCHOB&T@HLHOﬁ u 061116171

00MOTKaMu

Yepr. 7
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MapkupoBka Tpex(asHbIX ABYX00MOTO4YHBIX TpaHCcHOpPMATOPOB

w IV W w v Iw
o o

2 2y 2v 2w

O
O
2§ 2 2y 2w
a 7]
N W v W N g Vv rw
O o
2l 2V 2w 2y 2v 2w
© _©o Q
g 2

a) Yu/YH-0; 6) Yu/VH-6; B) Yu/[I-5; r) Yu//1-11

Yepr. 8
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MapkupoBka Tpexpa3Horo TpexooMoTo4HOoro Tpancopmaropa (Yu/Yun/[I-0-5)

0]
[
W

Yepr. 9

MapkupoBka 00MOTKH HH3IIEr0 HAMPSIKeHUs YepT. 9, ec/iu OHA cOeIMHEHA B OTKPBITHIH
TPeYroJIbHUK

J'U.E.’ _TVZ JW.?.T&'I'

A

Yepr.10
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MapkupoBka Tpexdasnoro arorpancopmaropa (Yuasro/[1-0)

N ey ey iw2w
o O Q o

Yepr. 11

MapkupoBKa JIMHEHHOr0 PeryJupoBOYHOro Tpancopmaropa ¢ Bo30y:k1aromieil 00MOTKOMH,
COC/IMHEHHOI B TPEYroJIbLHUK

wi  1v! fwf

Wz vz w2

20 2V 2w
o/ o o

Yepr. 12
Jomnyckaercst omyckaTh OykBbl M Imdpel. Cocexanue Tpynmbl HUQp, HMEONMX PasIMIHOC

CMBICIIOBOE 3HAYCHHUE, CIIEAyeT pa3fensaTh Toukoil. Hampumep, Bmecto o6o3mauenms 1U11
JIOITyCKaeTCsl COKpareHHas 3amich - 1.11.
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Crenyer crnemuThb 3a TeM, YTOOBI MEXITy ABYMS IOI00HBIMH 0003HaYECHUSIMU HE OBIIIO CMEIICHHS.

2. KoHIIer 00MOTOK (ha3sl

JIBa xoHIA OOMOTOK (ha3bl, MOABOAMMEBIE K JIMHEHHOMY MJIM HEHTPaJIbHOMY BBIBOJAAM, CIEIyeT
MapKHUpOBaTh COOTBETCTBEHHO IMppamu 1 u 2.

Ecmn oOMoTkHM (ha3bl Ha KOHIAX MMEIOT OTBETBJICHMS, NpEJHA3HAUYCHHBIC ISl MPUCOSIUHCHUS K
ycrpotictBam IIBB umu PITH, koTopble BeayT K JIMHEHHOMY WM HEHWTPaIbHOMY BBIBOAAM, TO 3TU
BBIBOJIBI CJIETyE€T MAapKUPOBAaTh COOTBETCTBEHHO Iudpamu 1 mmm 2.

IIpn Takoil cmcremMe MapKHPOBKHM BBIBOJOB M OTBETBICHMH Ha dYepTeXkKax CXeM OOMOTOK
MIPEATIoaraeTcs OANHAKOBOE HalpaBJeHHEe HAMOTKH UL BceX oOMoTok. [lomspHocts koHIoB 1 u 2
BCEX 0OMOTOK OJJHOTO CTEPIKHSI TAKKE BCETa OJMHAKOBASI.

[Tpumeganue. MapkupoBka aBTOTpaHC(OPMATOPOB € IBYMSI 0OMOTKaMH (ha3bl, IMEIOIIMMH OOIIHII KOHEII - 110
m.4.

3. JIuHeHHbI 1 HEUTPATHHEIA BEIBOIBI

JluneiiHple BBIBOIBI OOMOTKH TpeX(a3HOro CHJIOBOrO TpaHCopMmaTopa cieqyeT 0003HadaTbh
oykBamu U, V, W, koTopsie momemmaioT rnepea nudpamu, npuBeaeHHpIME B 11.2. Ecii HeoO6xoamumo,
JIOIyCKaeTcsl TOMeNaTh 3TH OYKBBI TakoKe repest nuppamMu, NpUBEJCHHBIME B TIL.5 1 6.

HetiTpans 00MOTKH, COEANHEHHOH B 3BE3/1y WJIU 3UI3aroM, cienyer o0o3Havdats OykBoit N.

4. ObozHavueHne 0OMOTOK

Paznaabie 00MOTKH TpaHCpOpMaTOpa cienyeT 0003HauaTh nudpamMu, KOTOpbIE IOMENIAIOT Mepest
OykBamH, npuBeIeHHBIMH B 11.3. OOMOTKY BBICHIETO HaNpsDKEHUS ciienyeT o0o3HadaTh nudpoi 1, a
Ipyrue oOMOTKH - Iidpamu 2, 3, 4 ... B HUCXOZSIIEM MOPSAIKE HOMHHAIBHBIX HATIPSKESHHH.

Jlis aBTOoTpaHCc(hOPMATOPOB, Y KOTOPHIX JABE OOMOTKM MMEIOT OOIIWI KOHEI], TOT KOHEI[ CIEAyeT
MapKupoBath 1udpoii 2 (mpuMep MpUBeIeH Ha 4epT. 6, B).

HpHMeanHe. Ecan HECKOIBKO OOMOTOK HMMEIOT OIWHAKOBOE HOMHWHAJIBHOEC HAIIPSDKCHUE, MNPUMEHCHUEC
COOTBETCTBYIOILIETO UM IHPPOBOr0 0003HAUEHUS CIEYET COrfIacoBaTh MEKIY U3TOTOBUTEIEM U IMTOTPEOUTEIEM.

5. [NocnenoBaTenpHO-MIApAIIEIEHOE COSTUHCHIE

Ecrmm oOMOTKH (ha3bl COCTOSAT M3 HECKONBKMX dYacTed, KOTOphIE MOTYT OBITh COCAMHEHBI
MOCIIEIOBATENFHO WM TAPaUIeTIhbHO, KOHITBI ATHX YacTel cieayeT o0o3HadaTh mudpamu 1, 2, 3, 4...
IPU 3TOM JIMHEHHBIE WM HEUTpalbHBIE KOHIBI OOMOTOK (a3pl MapkupyroT mudppamu 1 m 2 B
COOTBETCTBHH C TPEOOBaHMAMH 11.2.

6. MapkupoBKa OTBETBICHUI

OtBetBneHus, ogBOAMMEIe K ycTpoiictBam PITH wmm I16B, cienyer o6o3Havats rpymmoi nudp,
PACIIONIO)KEHHBIMA B BO3pACTalOlIeM TOpsAKe. 3HAYCHHS 3TUX NOH(P ITOWKHBI OBITH OobIIe
MIPUMEHIEMBIX JUII 00O3HAYCHUS JTMHEHHOTO M HEUTPaJhbHOTO BEIBOJOB W JIsi 0003HAYCHHS KOHIIOB
gacTeil 00OMOTOK (ha3bl, COSANHEHHBIX TOCICAOBATENFHO MIIH TTapalIeTBHO.

Hymepammst nomkHa HaddHATBCS C ONMDKAaWIero K KOHIY, IMPOMapKHpoBaHHOMY Imwdpoir 1,
OTBETBJICHUS. MapKUpoBKa OOMOTOK C MEPEKITFOYaeMBbIMH OTBETBIICHUSMH JOJDKHA OCHOBBIBATHCS Ha
TaKOM COCIMHCHHUH, KOTOpOoe J[aeT HauOojbmiee 3>PGEKTUBHOEC UYHUCIO BHTKOB [UIT OOMOTKH,
npucoearuHeHHol k ycrpoictBy [1BB wnu PITH.

OOMOTKH aBTOTPaHCHOPMATOPOB C OTBETBICHUSIMH, PACIOIOKEHHBIMIA MEXIY TOCIEI0BATEIEHON
1 o0meil oOMOTKaMM WM Ha KOHIIE ITOCJIENOBATEILHOM OOMOTKH, a TaKKe OOMOTKH, OIWH KOHEI]
KOTOPBIX TIOIKITFOUEH K COEIMHEHHIO MEXIy MOCIeNOBaTEIBHON M 00mieil ooMoTkamMu (4epT. 7B),
ClIelyeT HyMepOoBaTh KaK MOCIICAOBATETIBHYIO OOMOTKY.

B Gomee crmoxHBIX Ciydasx, HampuMmep, Korjaa aBa TpaHcopMmaTopa MOMEIICHBI B OAMH 0akK,
TpeOyeTCs COTIIaCOBaHNE MEXKIY H3TOTOBHUTEIEM U TIOTPEOUTEIIEM.

(BBemeHo qonoaHuTELHO, U3M. Ne 3).
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