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3a IpUHATHE IPOTOJIOCOBAIIU:

HaumenoBanue rocynapctsa

HanmeHoBanue HaIIMOHAIHLHOTO oprasa 1o
CTaHJapTHU3alnunu

Azepbaiimkanckas PecrryOnmka
PecnyGnnka ApmeHust
Pecny6nuka benapycs
Pecny6imka Kazaxcran

Asroccranuapt

ApmMmroccranaapT

T'occranmapt Pecniy6nuku bemapycs
Il'occranmapt Pecniy6nmkn Kazaxcran

Keipreizckas Pecrny0inka Keipreizcrannapt

Pecniy6nnka Monnosa MougoBactanaapt

Poccuiickas @enepanyst I'occranpapr Poccun

PecniyOimka Tamkukuctan Tamxukcrangapt

TypkMmeHucTan I'maBroccmyx6a « TypkMeHCTaHIapTIIapbD»
PecniyOnnka Y30ekucran VY3roccrangapt

YkpauHa l'occranpapt YkpauHbl

3 Hacroammii cTaHAapT COOTBETCTBYET MEXKAYHApOmHBIM cTarmapram MOK 60044-2:1997
«M3meputenbhbie TpanchopmaTopsl. Hacts 2. MHAyKTHBHBIE TPaHC(HOPMATOPBI HATPSHKEHUS B YaCTH
ANIEKTPOMArHUTHBIX —TpaHchopmaropoB HampsokeHns u  MOK  186—87  «Tpancdopmartops
HAIPSDKEHUS» B YaCTH EMKOCTHBIX TPaHC()OPMATOPOB HATPSIKESHHSI

4 TlocranosnenueM I'ocymapcTBeHHOro komurera Poccuiickoit dexepannu mo craHgapTH3aldd U
MeTposoruu ot 13 mapta 2002 r. Ne 91-cT MexxrocynaperBensslil cranaapt I'OCT 1983—2001 BBenen
B JIEHICTBUE HETOCPEICTBEHHO B KauecTBE TOCYJIapCTBEHHOTO cTaHmapta Poccuiickoit @eneparuu ¢ 1

sHBapst 2003 .

5 B3AMEH I'OCT 1983-89

1 O6n1acTh NIpUMeHeHUs

Hacrosmuii cranmapT pacupocTpaHsAeTcs Ha HICKTPOMArHUTHBIE M €MKOCTHBIE TPaHC(HOPMATOPHI



HAMPSOKCHUS (Jajiee — TpaHCPOPMATOPHI), MPEIHAZHAYCHHBIC IJIsi MPUMECHEHHUS B JICKTPHUYCCKHX
LEeMnsX nepeMeHHoro Toka yactotoi 50 win 60 ' ¢ HoMuHaNBbHBIMU HanpsbkeHusmu ot 0,38 mo 750
KB BKJIFOUMTENBHO C IENBIO Tepeiayil CUTHANA U3MEPUTEIFHON WHPOPMAIIUU TPUOOpAM H3MECPEHHS,
3aIUTHI, ABTOMATHKH, CATHAIN3AIUH U YIIPABICHHUS.

JomomHuTtenpHbIe TPeOOBaHUS K OTACIBHEIM BHJIAaM TPAaHC(HOPMATOPOB B CBSI3U CO CHEHU(MDUKON HX
KOHCTPYKIIMM WM  Ha3HAa4YeHWs  (HalmpuMep K  aHTHUPE30HAHCHBIM  TpaHchopMaTopam,
MpeTHa3sHAYCHHBIM Ui YCTaHOBKM B KOMIDIEKTHBIX pacIlpeleNuTensHbIX yerpoiictBax (KPVY),
moda3Ho SKPaHUPOBAHHBIX TOKOIPOBOJAX) YCTAHABIMBAIOT B CTAaHAAPTaX, TEXHUYECKAX YCIOBHUSX,
JOTOBOPAaX WM KOHTPAKTax (Iajiee — CTaHAAPTax) Ha TpaHC(HOPMATOPEI KOHKPETHBIX THUIIOB.

Cranpmapt He pacrpocTpaHseTcs Ha 1abopaTopHBIE TPaHC(HOPMATOPHL.

2 HopMaTuBHBIE CCHLIKHU

B HacTos1eM cTaHAapTe UCIONIB30BaHbl CCHUIKU Ha CIIEIYIONIUE CTaHIapThL:

I'OCT 2.601—95 Enunas cucreMa KOHCTPYKTOPCKOW JOKyMEHTAI[MM. OKCIIIyaTallMOHHBIE
JIOKYMEHTBI

I'OCT 8.216—88 TocymapctBeHHass cucremMa  oOOecHeYeHHS]  EAWHCTBA  HM3MEpPEHHH.
TpanchopmaTops! HanpspkeHUs. MeToIuKa HOBEpKU

T'OCT 12.2.007.0—75 Cucrema cTaHIapTOB 0€30MaCHOCTH TpyAa. M3Ienus 3MeKTPOTEXHUIECKHUE.
O6ume TpeboBaHU 0€30ITaCHOCTH

I'OCT 12.2.007.3—75 Cucrema cTaHmapToB O€30MACHOCTH TpyHda. IJIEKTPOTEXHUIECKUE
ycTporicTBa Ha HanpspkeHue cBeimie 1000 B. TpeboBanus 6e3omacHOCTH

I'OCT 12.3.019—80 Cucrema crtaHmapToB Oe€30macHOCTH TpyJa. VCHBITaHUS W U3MEPEHUs
anexrpuueckue. Odume TpeboBaHusI 0€30IacHOCTH

I'OCT 15.001—88" Cucrema pa3spaGoTKM M MOCTAHOBKM HPOAYKIMHM HA IPOM3BOJICTBO.
[Tpoxykuust MpOM3BOACTBEHHO-TEXHUYECKOTO Ha3HAUCHHUS

D'B Poccnitckoit ®enepammn aeiicrsyer TOCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3paboTKy U IOCTaHOBKU NMPOIYKIUH Ha IPOU3BOJCTBO. VctibITanus
1 TIpHEMKa BbIITycKaeMoii mpogykuni. OCHOBHBIE TTOJIOXKEHUS

T'OCT 27.003—90 Hapmexnoctp B TexHuke. CocTaB u o0IIMe MpaBwia 3aJaHds TPEOOBaHHU IO
Ha/Ie)KHOCTH

T'OCT 721—77 Cucrtemsl 3J1€KTpOCHAOXKEHHS, CETH, HCTOYHHUKH, TpeoOpa3oBaTeNii M MIPHUEMHUKH
aneKTprueckoit sHeprun. HomuuaneHsie HanpspkeHwus ceoimre 1000 B

T'OCT 1516.1—76 DnexTpoobopynoBaHre IMEPeMEHHOTO TOKa Ha Hampspkenus oT 3 mo 500 xB.
TpeboBaHus K ANEKTPHUUECKOIN MPOUYHOCTH H3OJISIIHH

I'OCT 1516.2—97 DnextpoobopynoBaHHE M JIEKTPOYCTAaHOBKM IIEPEMEHHOT0 TOKa Ha
HarpspkeHue 3 KB u Bbime. O01Iue MeTo bl HCIIBITAHUH AJIEKTPUUECKOI MPOYHOCTH H30JISILIUN

I'OCT 1516.3—96 BnekrpoobopynoBaHue MEPEMEHHOTO TOKa Ha HampspkeHus oT 1 go 750 kB.
TpeboBaHMs K 3JIEKTPUYECKON TPOYHOCTH U3OJISIIIUN

I'OCT 3484.1—88 TpauchopmaTopsl CHIOBBIC. METO Bl 3JICKTPOMATHUTHBIX MCIIBITAHUN

T'OCT 3484.2—88 Tpancdopmarops! cuioBsie. McnbiTanns Ha Harpes

T'OCT 3484.5—88 Tpancdopmarops! cuiossle. McnbiTannst 0akoB Ha TepPMETHIHOCTh

T'OCT 6581—75 Marepuansl 3IEKTPOU3ONSAIHOHHBIE JKAAKHE. METOIOBl  AIIEKTPUYECKIX
HCIIBITAHUN

I'OCT 8865—93 Cucremsl »snekrprdeckord m3omanuu. OIEHKa HAarpeBOCTOMKOCTH U
KiaccuhUKaIus

I'OCT 9920—89 (M3OK 694—80, MOK 815—86) DnexkTpoyCTaHOBKM MEPEMEHHOTO TOKa Ha
HanpsbkeHue oT 3 1o 750 kB. [lnuHa MyTH yTeUKH BHEIIHEH H30IA1IIT

I'OCT 10434—S82 CoenuHeHuss KOHTaKTHbIe odyiekTpuueckue. Kraccubukarnus. OOmue
TEeXHHYECKHE TPeOOBaHMUS

I'OCT 13109—97 DOmnektpuueckass dHeprusa. COBMECTUMOCTh TEXHHUYECKHUX  CPEJICTB
aneKkTpoMaruuTHas. HOpMBI KauecTBa 3JIEKTPUYECKOH OSHEPTMM B CHCTEMax O3JIEKTPOCHAOXKECHUS
o01ero Ha3HaYCHUS

I'OCT 14192—96 MapxkupoBka rpy3oB

I'OCT 15150—69 Mammnsl, npuOOpsl W JpyrHe TeXHHUYecKne u3aenus. VcrmomHeHus mis
pasNMUHBIX ~KIMMAaTHYeCKHX paifoHoB. Kareropmm, ycioBUs SKCIUTyaTalWdd, XpaHEHUS U
TPaHCTIOPTHPOBAHUS B YACTH BO3JICHCTBHS KIMMATHIECKIX (PaKTOPOB BHEIIHEH CPE/IbI

I'OCT 15543.1—89 Uzpenus snektporexHmueckue. OOmme TpeOOBaHWS B 9acTH CTOWKOCTH K



KJIMMaTU4YeCKUM BHEITHUM BO3IEHCTBYIOIINM (haKTopam

I'OCT 16504—81 Cucrema rocyqapCTBEHHBIX HUCHBITAaHUN MPOAYKUMHU. VICIIBITAaHHSA M KOHTPOJIb
KavyecTBa NpoayKIH. OCHOBHBIE TEPMHHBI M OTIPECICHUS

I'OCT 16962.1—89 (MDK 68—2—1—74) Uznenust 3neKTpOTEeXHUYECKHE. MeToIbl UCIBITAHUH
Ha yCTOWYMBOCTH K KJIMMAaTHYEeCKUM BHEITHUM BO3IECHCTBYIONNM (haKTopam

IF'OCT 16962.2—90 HW3genmust »IeKTpOTEXHUUYECKHE. METOOpl WCHBITAHWH HA CTOWKOCTh K
MEXaHWYECKUM BHEITHUM BO3ICHCTBYIONNM (aKTopam

T'OCT 17516.1—90 Uznemus snektporexHudeckue. OOmme TpeOOBaHWS B YacTH CTOUKOCTH K
MEXaHWIECKUM BHEITHUM BO3ICHCTBYIONMM (aKTopam

I'OCT 18425—73 Tapa TpaHcHOpTHasI HalOJHEHHas. MeTol HCIIBITAaHHUS Ha yIap MPH CBOOOTHOM
MaJICHAN

I'OCT 18685—73 TpancdhopmaTopsl TOKa U HanpskeHust. TepMUHBI U ONpeiesieHus

I'OCT 19880—74 DnexkrporexHuka. OCHOBHBIC OHATHS. TepMHUHBI U ONIPEIEICHUS

I'OCT 20074—83  DnexTpooOOpymOBaHHE W DIIEKTPOYCTAaHOBKH. MeToJ  M3MepeHUs
XapaKTEPUCTUK YaCTUYHBIX Pa3psIOB

I'OCT 20690—75 D3nekrpoobopymoBaHHME TIEPEMEHHOTO TOKa Ha HampsbkeHue 750 kB.
TpeboBaHus K ANEKTPHUUECKON TPOYHOCTH H30JISIIIUN

I'OCT 21130—75 W3penus >neKTpOTEXHUUYECKHE. 3aXKMMBbl 3a3€MIISIOINME M 3HAKU 3a3€MIICHUS.
Koncrpykuns u pazmepsl

I'OCT 22756—77 (MBOK 722—86) TpancdopmaTopsl (CHIOBBIE W HANPSHKEHHS) U PEaKTOPHI.
MeTo1bl UCTIBITAHUN AJIEKTPUIECKON IPOYHOCTU U30JISILIUU

I'OCT 23216—78 H3zgenus >IeKTpOTEXHWYECKHE. XpaHEHHE, TPAHCIOPTHPOBAaHUE, BpPEMEHHas
MIPOTHBOKOPPO3NOHHAS 3aIlIKTa, ymakoBka. O0mue TpeOoBaHNs M METOIBI UCTIBITAHUI

PMI' 29—99 TocymapcTBeHHass cuctemMa OOECIEYeHHs EIWHCTBA H3MEpeHHd. MeTposorus.
OCHOBHBIE TEPMUHBI U ONPEIEIICHNS

3 OnpeneneHust

TepmuHbI, TpUMeEHsIEMBbIE B HACTOSILIEM CTaHIapTe, U COOTBETCTBYIOIINE UM OMNpEAEIECHHsS — IO
I'OCT 3484.1, TOCT 16504, 'OCT 18685, TOCT 19880, PMI" 29, a Taxxke ciegyronye:

3.1 anTHpe3oHaHCHBIH TpaHcdopmaTop: Tpancdopmarop, ycroiuuBo paboTarouii Inpu
HaJIMYUH B CeTH (heppOpEe30HAHCHBIX SIBICHHH.

3.2 Tpexdaznas rpynna ogHodasHbIXx TpaHcdopmaTopoB: [pymma u3 Tpex oaHO(A3HBIX
TpaHC(HOPMATOPOB, YCTAHOBJICHHBIX Ha 0OmEed paMe (IUIOIMAAKE) W DICKTPUYECKH COSIWHEHHBIX
MeXITy coOOi IO OTIpeIeIeHHON CXeMe.

3.3 HOMUHAJTbHBII K03(ppunmeHT HanpsiKeHus:: KorQdunmenT, Ha KOTOPHIHA clIeyeT YMHOXKATh
HOMHWHAQJIBHOC MNCPBUYHOEC HAIIPAKCHUC, yTOObl HAWTH MaKCHMajlbHOE HalpsXKCHUEC, TIPU KOTOPOM
TpaHc(opMaToOp COOTBETCTBYET TPEOOBAHUSM 110 HArPEBY B TEUEHHE YCTAHOBICHHOTO BPEMEHH.

3.4 ucnbITaHue JUISl YTBepPsKIeHUs] THIA: BUI rocynapcTBEHHOrO METPOJIOIMYECKOT0 KOHTPOJIS
BHOBb pa3paboTaHHOTo TpaHcdopMmaropa, MPOBOJUMOTO B LENSX 00ecIieueH sl eUHCTBA N3MEPEHNUH,
YTBEpXK/IEHHsT TUMa TpaHcopmaropa ¥ 3aHECEHUS ero B | OCyJapCTBEHHBIH pPEECTp CpEACTB
HU3MepeHuil.

3.5 mucnbITaHMe Ha COOTBETCTBHE YTBEpPKIAEHHOMY THIY: Bux rocynapcTBeHHOTO
METPOJIOTHYECKOTO KOHTPOJISI, TPOBOJMMOTO IEPUOJMYECKH B IIEJISIX OINpPECICHUSI COOTBETCTBUS
BBIITyCKAaeMBbIX M3 IPOU3BOJICTBA TPAaHC(HOPMATOPOB YTBEPKICHHOMY THITY.

4 Knaccupuxauus

4.1 TpanchopMaTOpbl MOAPAZIAEISAIOT O CIIEAYIOMNM OCHOBHBIM IIPU3HAKAM.

4.1.1 Tlo pomy ycTaHOBKH (KaTeropuu pa3sMeUIeHHS W KIMMaTHdeckoMy ucronHeruto) mo I'OCT
15150.

[Ipu pasmemennn TpaHcHOPMATOPOB BHYTPH OO0OJOYEK KOMIUIEKTHBIX W3AEIHH KaTeropuu
pasMEIICHUA JOJIKHBI COOTBECTCTBOBATh YKa3aHHBIM B Ta6n1/1ue 1.



Tabauya 1 — Kateropuu pa3meinieHust TpancopMaTopoB, YCTAHOBJIEHHBIX BHYTPH 000/104€K
KOMILIEKTHBIX H3/1eJIUi

XapakTepucTHKa Cpeibl BHYTPH 000JIOUKH Kareropus pasmemienus no I'OCT 15150
1 2 3 4 5
1 Ta3zoBas cpenma, H30JIMpPOBAHHAs OT HAPYKHOTO - - 4 - -
BO3/yXa, WU KUJAKas cpena
2 Tas3oBasg cpena, He W30JUPOBaHHAs OT HAPYNKHOIO 2 2 umm 3 4 5 nnn
BO3AyXa 2.1 5.1

4.1.2 Mo unciny ¢a3.

4.1.3 To HATMYXIO WIIH OTCYTCTBHIO 3a3¢MJICHHS BBIBOAA X TIEPBUYHON OOMOTKH.

4.1.4 Ilo npuHUIMNY NEHCTBUSL.

4.1.5 o uucny cryneHel TpanchopMalru.

4.1.6 Tlo HaTMYMIO KOMITEHCAIMOHHOW 0OMOTKH MJIM OOMOTKH JIJIs1 KOHTPOJIS M30JISIIUN CETH.

4.1.7 Ilo BuAYy H30IALINH.

4.1.8 I1o 0cOOEHHOCTSIM KOHCTPYKTHBHOTO HCIIOJHEHHSI.

OCHOBHBIE TIPH3HAKU TPAHCPOPMATOPOB U UX 0003HAUESHUS IPUBEACHBI B Tabnunax 2 u 3.

4.2 TpexoOMOTOUHBIH TpaHCchHOPMATOP CIENYET U3TOTOBISATH C ABYMsI BTOPUYHBIMH OOMOTKAaMHU:
OCHOBHOM U JTOTIOJTHUTEIHHOM.

ITo TpeboBaHUIO TOTPEOHUTENS JOMYCKACTCS U3TOTOBJICHUE TPEXOOMOTOUHBIX TPaHC(HOPMATOPORB C
JIBYMSI OCHOBHBIMH BTOPHYHBIMUA OOMOTKaMH.

Tabauya 2

KoHCTpyKTHBHOE HCTIOTHEHUE TPaHC(HOPMATOPOB VYcnoBHOE 0003HAUCHUE
3a3eMirgeMbIit
Hezazemnsemeurit
Onnoda3zHbIi
Tpexdazubrit
DNeKTPOMAarHUTHBIN
DNeKTPOMarHUTHBIN KaCKaTHbIN
C eMKOCTHBIM JIEJIUTENIEM
JIByx0OMOTOYHBIN
TpexoOMOTOUHBIIH
Tpexda3Hblii ¢ AONOTHUTEIEHBIMA OOMOTKAMHU JUIS KOHTPOJIS H30JISIIAN
ceTn
Tpexda3Hblii ¢ KOMIIEHCAITMOHHBIMA 00OMOTKaMHU
3aluIeHHOE UCITOJTHEHNE
Bono3zamuieHHoe ncnojJHEeHne
I'epmeTnyHOe HcniOTHEHNE
C BCTPOCHHBIM MPEIOXPAHUTEIEM
AHTHpEe30HaHCHAsI KOHCTPYKIUS

>owwes =| | B=| S0 w

Tabauya 3

Bun uzonsiiyn VYcaoBHoe 0603HaUEHNE
BosayiHo-0ymakHast
Jluras
3anuTast OUTYMHBIM KOMIIAYHIOM
C dhapdopoBoii HOKPHIITKON
Macnsnas
["azoBas

HZ 8RS0

5 OcHOBHBIE NapaMeTphbl

5.1 TpaucdopmaropaM, mNpeAHA3HAYCHHBIM ISl U3MEPEHUs, CJIEAyeT NPHCBAUBATh KJIACCHI
TOYHOCTH, BEIOMpaemsble u3 psaga: 0,1; 0,2; 0,5; 1,0; 3,0.

Tpanchopmaropam, nperHa3HAYECHHBIM IS 3aIUTH
niu 6P.

), CJIIEAYECT MPpUCBanuBaTh KJIACChl TOYHOCTHU 3P



D 3I[CCB 1 JaJie€ rnoa CJIOBOM «3allluTay» ImoApasyMEeBACTCA 3allluTa, yIIpaBJIC€HUE, aBTOMAaTUKa, CUTHAaJIU3allns.

TpanchopmaropaM NPUCBAMBAIOT OJUH WM HECKOJBKO KJIACCOB TOYHOCTH B 3aBHCHMOCTH OT
HOMUHAJIbHBIX MOIIIHOCTEH U HA3HAUYCHHUS.

KoHkpeTHBIe KIIacChl TOYHOCTH CJEIyeT YCTaHABJIMBaTh B CTaHIApTaX Ha TpaHCHOPMATOPHI
KOHKPETHBIX THIIOB.

ITpumeuanne — Jlnsa TpexdasHbIX TPeXOOMOTOUHBIX TPaHC(HOPMATOPOB KIACChl TOYHOCTH YCTAHABIMBAIOT
TOJBKO IUIi OCHOBHOM BTOpWYHOW OOMOTKH. sl OmHO(]A3HBIX TPEeXOOMOTOYHBIX TPaHC(HOPMATOPOB KIIACCH
TOYHOCTH YCTAQHABJIMBAIOT ISl 00CHX BTOPHYHBIX OOMOTOK, IIPUYEM JUISl JOMOJHHUTEIbHOH BTOPUYHOH OOMOTKU
KJIaCC TOYHOCTH AOJKEeH ObITh 3, 3P wmin 6P.

5.2 HomuHaIbHBIC MOIIHOCTH TPaHC(HOPMATOPOB IS JTFOOOTO Kilacca TOYHOCTH CIICAYET BHIOMPATh
u3 psipa: 10; 15; 25; 30; 50; 75; 100; 150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A?. 3nauenus
HOMUHAJIBHBIX MOIIHOCTEH Il HHU3IIMX KJIACCOB TOYHOCTH TPAHC(HOPMATOPOB OMPEACISIIOT B
COOTBETCTBHU C le/IJ'IO)KeHI/IeM A

2) ITo cornacoBaHui0 C MOTPEOUTENEM [OIMYCKAETCS H3TOTOBICHHE TPAHC(HOPMATOPOB C HOMHHATIBHBIMU
morHocTamH 20 u 45 B-A.

KoHkpeTHbIe 3HaU€HHMs HOMMHAIBHBIX MOIIHOCTEH UISi BCEX KIIACCOB TOYHOCTH YCTAHABIMBAIOT B
CTaH/apTax Ha TpaHC(HOPMATOPHl KOHKPETHBIX THIIOB.

5.3 TlpenenpHBIC MOIIHOCTH TpaHC(HOPMATOPOB CiIeAyeT BeIOMpaTh u3 psama: 160; 250; 400; 630;
1000; 1600; 2000; 2500 B-A.

KoHkpeTHBIC 3HaueHHs TpENEIbHBIX MOIIHOCTEH ClleyeT yCTAaHAaBIMBaTh B CTaHAApTaX Ha
TpaHc(opMaTopsl KOHKPETHBIX THIIOB.

5.4 3a HOMUHAJBHBIC W TIPENIEIBHBIC MOIIHOCTH TPEXOOMOTOYHBIX TPAHC(HOPMATOPOB MPHHUMAIOT
CyMMapHbI€ MOIIIHOCTH OCHOBHOH U IOTIOTHUTEILHOM BTOPUIHBIX OOMOTOK.

[Ipu marpyske omHO(A3HOTO TPEXOOMOTOYHOTO TpaHChopMaTopa IO HPEAeT-HONH MOIIHOCTH,
OCHOBHasI BTOpHYHAsi 0OMOTKa J0JKHA ObITh Harpy’kKeHa IO MOIIHOCTH, PaBHOM pa3HOCTH MpeeIbHOM
MOIITHOCTH ¥ HOMUHAJIFHON MOIIHOCTH JIOTIOJIHUTEIIFHON BTOPUYIHON 0OMOTKH.

Jdns Tpexda3Hblx TpaHC(HOPMATOPOB 32 HOMHUHAJBHBIE M TPEIEIbHbIE MOIIHOCTH NPUHHUMAIOT
Tpex(a3HbIe MOIIHOCTH.

Jnst TpexoOMOTOYHBIX TPaHC(HOPMATOPOB C BKIIIOYEHHBIMHM HAarpy3KaMH Ha 00EUX BTOPUYHBIX
00MOTKax, pabOTalOUIMX OJHOBPEMEHHO, paclpe/iesieHHe MOIIHOCTH HArpy3kKh MEXIy OOMOTKaMu
CIIelyeT YCTaHABIMBAThH B CTAHAAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THITOB.

5.5 HomuHanmbHBIE HaNpsHKCHUS TEPBHYHBIX OOMOTOK OAHO(MA3HBIX TpaHC(HOPMATOPOB,
BKITIOYaeMbIX MeXIy (azamu, U Tpex(asHbIX TpaHchopMaTopoB Ha HampspkeHue 1o 1000 B nomkHer
6611 380 mm 660 B.

HomuHanpHBIE HaPsHKEHUS TEPBUYHBIX OOMOTOK TpaHC(HOpPMAaTOpOB Ha HampspkeHue 6onee 1000
B m0KHBI COOTBETCTBOBATh YKa3aHHBIM B TaOHIE 4.

3HaueHMs HaIPsHKEHUs CIIeAyeT YKa3blBaTh B CTaHAApTaxX Ha TpaHC(HOPMATOPBl KOHKPETHBIX TUIIOB.

Tabauya 4

B xunoBoabTax

Kiacc HomuHanpHOE HapshKeHHe EPBUYHON 0OMOTKH JUIs TpaHC(OPMAaTOpOB
HAINpPsHKEHUSA 10 | 0mHO(A3HBIX HE3a3eMJISICMBIX, 0JHO(}a3HbIX 3a3eMIIIEMBbIX, Tpexda3HbIX
I'OCT 1516.1 m | BrirouaeMbIx MexIy hasamu BKJIIOYaeMBbIX MeX1y (a3oi u

I'OCT 1516.3 3eMIei

3 3 3 3
'

3 3,159 33 —
‘5

6 6 6 6
‘5

6 6 6.6 6,6"
‘5

10 10 10 10
&




10 10,5 105/ 10,5
10 1" g 11,0"
15 13,8" B8 —
15 15 5 —
15 15,75" 1575 2D —
20 18" 18/\/5 _
20 20" 2/ 2D —
24 — 24/@ —
27 — 27/ﬁ _
35 35 /5 35
110 — 110/\/5 —
150 — 150/\/5 _
220 — 220/\/3 _
330 _ 330/ﬁ _
500 — soo/ﬁ _
750 — 750/@ _

Y Tomsko amst TparchOPMATOPOB, PHCOCIMHIACMBIX HEMOCPSACTBCHHO K IIMHAM TCHEPATOPHOrO HAMPSKCHIS

1575
3

" 20
OJICKTPUYCCKUX CTAHIWKU WA K BBIBOAAM TI'€HEPATOPOB; n /«/5 TAaKXXE JIsA COOCTBEHHBIX HYXI

ITOJICTAHITUH.

5.6 HomwuHanbHBIC HANPSKCHUS OCHOBHBIX BTOPHYHBIX OOMOTOK JOJDKHBI ObITh 100 B mus

omHO(Da3HEIX TpaHCHOPMATOPOB, BKIFOYAEMBIX Ha HAMPsDKEHHE MEKOY (a3amu, H 100, NG B — mua

0[[H0(1)a3HLIX TpaHC(l)OpMaTOpOB, BKIIIOYAa€MbIX Ha HAMpPsAKCHUEC MCEKIY (1)8.30171 n SeMHeﬁ; JJI

TpaHc(opMaTopoB, MpeAHa3HAYEHHBIX Ul SKCIOpPTa, — COOTBETCTBEHHO 110 mm 10y NG B, 120 nnu

120
/5 B

IMpumeuanune — Ilo TpeOoBaHWIO MOTPEOHMTENS JOMYCKACTCS HM3TOTABIMBaTh TpaHCHOPMATOPHI ¢

HaIpsHKEHHEM OCHOBHBIX BTOPUYHBIX 00MOTOK 200 min 200, N B, 220 unu 220, N B.

5.7 HomuHabHbBIE HANPSDKEHUS TOMOTHUTETBHBIX BTOPHYHBIX OOMOTOK JOJIKHBI OBITH!
100 B — mst omHO(A3HBIX TPaHC(POPMATOPOB, PAOOTAIOIINX B CETAX C 3a3€MJICHHOW HEUTPAIIBIO;
1%, B — mms ommodasHBIX TpaHC(OPMATOPOB, PAOOTAIONIMX B CETAX C W30IHPOBAHHOM
HEUTPAIIBIO;
110
IUTs TpaHc(hOpMaTOpOB, MPEHA3HAYCHHBIX I SKCIOPTa, — COoOoTBeTcTBeHHO 110 mmu /3 B, 120
wm '2°/; B

[Mpumeuanne — TIlo TpeOoBaHMIO MOTpPEOHTENS [OMyCKAeTCS M3TOTABIMBATH TpaHCHOPMATOPHl ¢
HaIpsDKEHHEM JIOTIOJTHATEIBHBIX BTOPHYHBIX 0OMOTOK COOTBETCTBEHHO 200 mitn 200/ B, 220 i 2% B.

5.8 HoMuHanpHOE BTOpUYHOE HarpshKeHUE Tpex(asHbIX TpaHchopMaTopoB nomkHO ObiTh 100 B, a
JUTS TpaHC(OPMATOPOB, IPEIHA3HAYCHHBIX sl SKcropTa, — 110 B.

5.9 HomuHanpHas 9acToTa HANPsDKEHUS MHTAIOMIeH cetn qoipkHa ObITh 50 mmm 60 I'm. Kavectso
Hanpspxerns — 1o TOCT 13109.

5.10 CxeMBl W TpyNOIBl COCAWHEHWHA IEPBUYHBIX M BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB
JOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B TaOmumax 5—12.



TpuMeuane — B TexHHYECKOi 0OKyMEHTALMU 0yCKAIOTes 0Go3Hayenus: ¥ smecto T, V, Bmecto [, V
Bmecto V u ZBmecro Z.

Tabnuya 5 — CxeMbl M TIpynnbl cOeAMHEHHM O0OMOTOK oOAHOG(A3HBIX JABYXOOMOTOYHBIX
TpaHcdopmaTopos
Cxema coequHeHust 0OMoTKH | Jlmarpamma BekropoB DJIC o6MoTKH | YciioBHOE 0003HAYCHUE
MEepPBUYHOMN BTOPUYHOM MIePBUYHOMN BTOPUYHOM
A X a X A a 1/1-0
X X
Tabnuya 6 — CxemMbl W TPyNNbl COeIUHEHHH OOMOTOK OIHO(AZHBIX TPEXOOMOTOYHBIX

TpaHc¢opMaTopoB ¢ IByMS OCHOBHBIMHM BTOPUYHBIMH 00MOTKAMH

Cxema coeiHeHUs] OOMOTKH Junarpamma BexropoB DJIC oOMotkn | VYcmoBHOe
TIEPBUYHON | BTOPUYHOW | BTOPUYHOH |TEPBUYHON | BTOPHYHON | BTOPHYHOU | 0OO3HAUECHHE
OCHOBHOH 1 | ocHOBHO 2 OCHOBHOH 1 | ocHOBHOI1 2
A X a X4 & X A a a 1/1/1-0-0
X X1 X
Tabnuya 7 — CxXeMbl M TPYNNbI COeTWHEHHIT OOMOTOK OMHO(A3HBIX TPEXOOMOTOYHBIX

TpaHc(oOpMaTOPOB ¢ OCHOBHOM M IONOJTHUTEIbHOI BTOPUYHBIMUA 00MOTKAMM

Cxema COeTMHEHUS OOMOTKH Junarpamma BextopoB DJIC 00MOTKH VYcaosuoe
HNEPBUYHOH | BTOPUYHOU BTOPUYHOM MIEPBUYHOM | BTOPUYIHOM BTOPUYHOU 0003HaueHNE
OCHOBHOH | JOMOJIHUTEIBHON OCHOBHOM | JOMOJIHUTENBLHOMN
A X a x a;, X A a a, 1/1/1-0-0

E | X x X,
Tabnuya 8 — CxeMbl W TpPyNNbl coeJMHeHUH 0OMOTOK Tpex(a3HbIX JABYXOOMOTOYHBIX
TpaHcdopmaTopos
Cxema COeTMHEHUS] OOMOTKHU Jnarpamma BektopoB DJIC 0OMOTKH VYcaoBHoe
NePBUYHOMN BTOPUYHOM MEePBUYHON BTOPUYHOM o0o3HaueHNe
0 ABC
oab ¢ B b ~ /Y' 0
‘ : : : A c a c
XY Z X y zZ




o a b ¢
A B C o B b Y/Y_O
A G a
Xy Z X y z
X A B C 0o ap ¢ A\/C a\/c. V/V -0
8 b
Tabnuya 9 — CxeMbl W TPyNNbl cOeIHMHEHHH 00MOTOK Tpex(}a3HbIX ABYXOOMOTOYHBIX

Tpanc(OPMATOPOB ¢ NMOJIOKUTEILHOI KOMIIeHcaIueli" yrioBoii morpemHsocT

CxeMa coenrHeHAs] 0OMOTKH

Juarpamma BekropoB DJIC 0OMOTKH

YcnoBHoe 0603HaUEHHE

NIEPBUYHON BTOPUYHOU TEPBUYHOU BTOPUYHOM
ABC o abe B b
c, Z/¥-0
A
A
a c
B, c
x y z

Y Monoxutenpuas KOMIEHCAIHS YIIOBOH MOrPEUIHOCTH TPAHC(HOPMATOPA — IOBOPOT BEKTOPA MEPBUUHOTO
(a3HOrO HANPSDKEHUS! OTHOCHTENIBHO BEKTOpa BTOPUYHOTO (DAa3HOTO HAMpPSOKEHMS IO HANpPABICHHIO JIBIDKCHUS

YacOBOM CTPEJIKU Ha HEKOTOPBIN yToJl.

Tabnuya 10 — CxemMa M rpynmna coeluHeHHH 00MOTOK Tpex(a3HbIX JABYXOOMOTOYHBIX
TpaHchOPMATOPOB ¢ OTPHIATEILHOI KOMIIEHCAIMeli") YII0BOii 0TI PelIHOCTH
CxeMa coeJJMHeHUs] 0OMOTKH Juarpamma BextopoB D/IC oOMOTKH YcnosHoe
MEePBUYHOMN BTOPUYHOM MIePBUYHON BTOPUYHOM o0o03HaueHHne
A B C oa bec B b 7 / ¥-0
A
¢y
c
By a c

x|yl

x y Z A
X1l Yal Z4




1 .

) OTpuuaTenbHas KOMICHCALHS YIIOBOIl MOTPELIHOCTH TPAHC(HOPMATOPA — TIOBOPOT BEKTOPA MEPBUYHOTO
(ha3HOTO HATPSHKEHUS] OTHOCUTEIIBHO BEKTOPA BTOPHIHOTO (Pa3HOTO HAIPSDKEHHS IPOTHB HAMPABIICHUS JIBIIKCHUSI
YacOBOMW CTPEJIKU HA HEKOTOPBIH yroJl.



Tabnuya 11 — CxeMbl M TPYNIbI COeTUHEHUIT 00MOTOK TpeX()a3HBIX TPEXOGMOTOYHBIX TPAHC(HOPMATOPOB € OCHOBHOI U IONOJHUTEIbHOI BTOPHYHBIMU 00MOTKAMH

Cxema coeTUHEHUS Hunarpamma BextopoB 3IC 06MOTKH 3ambIKaeMas YcnoBHOE
00OMOTKH MepBUYHOI BTOPUYHOM BTOPUYHON JONOIHUTEIBHON daza 0003HaYeHNne
[IEPBUYHON BTOPUYHOM BTOPUYHOM OCHOBHOM | IpH HOpMaJIbHOM MIPY 3aMBIKaHUH (Pa3bl Ha 3eMITIO B
OCHOBHOM JIOTIOJIHUTEIbHON paboTe CHCTEMBI | CHCTEME C M30JIMPOBAHHON HEHTPaIbIO
h ¢ |2 X b a
cABC |28 n A B Xy . ¥/ /-0
aﬂ ’ A
Xn
b
a
A Cla ¢ B
XY £ Xy Z
an
&
C
*n
XABC|oahe a Nl oA C a c Xy V/V/rl'O
V \/ B
X a'q a
B b A A
n
N\ x
gl
C




Tabnuya 12 — CxeMbl W Tpynnbl coeAMHeHHIl 00MOTOK Tpex¢a3HbIX TPeX0OMOTOYHBIX
TpaHcPOPMATOPOB € ABYMSI OCHOBHBIMHM BTOPHYHBIMH 00MOTKaMM

Cxema COeTMHEHUS] OOMOTKH Jnarpamma BekropoB DJIC oOMoTkH | YcioBHOE
HEpBUYHOM BTOPUYHOU BTOPUYHOM | MEPBUYHON | BTOPUYHOM | BTOpUUHOIi | 0003HaUEHHE
OCHOBHOM | OCHOBHOI1 2 OCHOBHOM 1|0CHOBHO# 2
6 AEBC oy & By o o0y 8 by G2 B b ba
! ¥/ ¥/ Y00
A C 31 ci EZ Cz
Xy Zz X1y121 xzyzzz

5.11 YcnoBHoe o0o3HaUeHHE TpaHCchopMaTopa

X H X X X X- X X XX
I_KJII/IMaTI/I‘{eCKOG UCTIOJTHEHHUE U KaTeropus

pasmemenus no 'OCT 15150
Kateropus B 3aBUCMMOCTH OT AJMHBI IyTH
yTeuku BHemHed uzosanuu no FOCT 9920
Kracc nHanpsoxeHns: IepBUYHON 00MOTKH
JUISl OCHOBHOT'O THITOWCIIOJIHEHNS, KB
Jlpyrue KOHCTpYKTHBHBIE
NpU3HAKK
Bun
U30JISIUH
KoHCTpyKTHUBHBIN NpH3HAK,
XapaKTepu3yIOUIUH IIPUHIHIT IeHCTBUS
KoHCTpyKTUBHBIN NpU3HAK,
XapakTepu3yroumi aucio ¢as
IleneBoe Ha3HaueHUE
(Tpancdopmarop HanpsHKEHMS)
3azemiseMblil
TpaHchopMaTop

[Ipumeuanus

1 B cranpmaprax Ha TpaHchOpMaTOpsl KOHKPETHBIX THUIIOB B OO0O3HAUCHHWH JOIYCKAETCS MPUMEHATH
JIOTIOJTHUTENIFHBIC WM UCKIIF0YaTh OTACIIbHbIC JaHHBIC.

2 JleBast OykBeHHas 4acTh 0003HAUEHHS MPEICTABISIET CEPHIO, COBOKYITHOCTh OYKBEHHON U IH(POBOU YacTe
— THIL.

3 Jus tpanchopmaropos Hike 1000 B BMecTo Kitacca HampspKEHHS yKa3bIBAIOT HOMHUHAJIBHOE HAIPSOKCHHE
HEePBUYHON OOMOTKH B KHIIOBOJIBTAX.

[Mpumep ycnoBHOTO 0003HAa4YeHUsI TpaHcopMmaTropa HANpPsDKEHUS 3a3eMIIsieMoro, oaHo(hazHOro,
3JIEKTPOMArHUTHOTO, C JINTON HU30JIALIKEH, CO BCTPOCHHBIM MPEIOXPAHUTEIEM, Kitacca HanpspkeHus 10
kB, knmuMmatuyeckoro ucnonHenus T, kateropuu pasmemenus 3 mo 'OCT 15150

3HOJIII - 1073

To ke, aHTHPE30HAHCHOW KOHCTPYKIIMHM, MACIITHOTO TPeX(}a3HOro ¢ JIOTONHUTCIHHBIMHU
00MOTKaMU TSI KOHTPOJISI U30JIAINH CeTH, Kilacca HanpsbkeHus 10 kB, KTMMaTrn4eckoro UCIOTHEHUS
¥V, xareropuu pa3menienus 2 o 'OCT 15150

HAMH - 10Y2

6 Texnuueckne TpedOBaAHUSA

6.1 TpauchopmaTopsl CIIEAyeT H3TOTOBISATH B COOTBETCTBHH C TPEOOBAHUSMH HACTOSAIIETO
CTaHIapTa, CTAHAAPTOB Ha TpaHCHOPMATOPHI KOHKPETHBIX THIIOB II0 pPAa0OYMM YepTEkKaM,




YTBEPIKIEHHBIM B YCTaHOBJIEHHOM MOPSIIKE.

6.2 B TpexoOMOTOYHOM TpaHC(hOpMAaTOpe OCHOBHAs BTOPHYHAS OOMOTKA MpEIHA3HAYCHA IS
MUTAaHUS W3MEPHUTENBHBIX NPHOOPOB M IENeil 3alMTHBIX YCTPOWCTB, JIOTOJHHTENbHAS BTOpHUYHAS
00MOTKa — JUIsl IUTaHUS LIENel 3alUTHBIX YCTPOUCTB M KOHTPOJIST M30JISALIIH CETH.

6.3 Onnodasubie TpaHCHOPMATOPHI JODKHBI OBITH PAaCCUMTAHBI JISI PaOOTHI B DJIEKTPUUECKUX
cxemax coriacHo pucyakam b.1, 5.2, 5.6 — b.10 npunoxenus b.

6.4 B Tpexda3HBIX TpexoOMOTOUHHIX TpaHC(hHOpMATOpax, BKIIOYCHHBIX II0 CXEME COTJIACHO
pucynky b.4, n omHO(Da3HEIX TPeXOOMOTOUHBIX TpaHCHOpMATOpax, BKIFOYCHHBIX II0 CXEME COTIACHO
pucynky b.8 mnpumnoxenus b, HampsikeHHe Ha BBOJAX PAa3OMKHYTOTO TPEYTOJNbHHKA IIPH
CUMMETPHUYHOM HOMHHAJIBHOM IEPBUYHOM (ha3HOM HAIPSDKEHUH HE JIOJDKHO MpeBbIath 3 B.

6.5 K kaxIol JOMOJIHUTENFHON BTOPHUYHOM OOMOTKE TPYMIbl OXHO(MA3HBIX TPEXOOMOTOUHBIX
TpaHCOpPMaTOpPOB, COETMHEHHBIX 110 CXeMaM, M300pakeHHbIM Ha pucyHkax b.9 u b.10 npuoxxenuns
b, nonyckaercst moakirouars asHble Harpy3Ku S, (pUcyHoK 1).

CymMa MoIHOCTH (a3HOiM Harpysku S, u oOIIedl Harpy3KH pasoOMKHYTOTO TPEYTOJIbHHKA S, TpH
paBeHCTBE C€OS (¢ HE JOJDKHA IPEBBINIATh MOILIHOCTH JAONOJIHUTENBPHONH BTOPUYHOW OOMOTKH
TpaHcdopmaropa Sy, (32 pacyeTHyI0 CXeMy NpHHUMAaeTcs JByX(azHOe KOPOTKOE 3aMbIKaHHE Ha
3eMITIO)

S5 + 85 < Son (1)

Pucynoxk 1

6.6 Tpexdazuble TpaHchoOpMATOpPHI, a TAKKE TpeXx(a3Hble TPYHIbI 01HO(DA3HBIX TPaHCHOPMATOPOB,
npeHa3HAYCHHbIE JUIS KOHTPOJIST M30JSALUM B CETAX C H30JUPOBAHHOW HEHTPasiblo, IOJIKHBI
BBIZICPXKUBATh HEe MeHee 8 4 ogHO(a3HbIe 3aMbIKaHHS CETH Ha 3eMIIIO MPH HauOoJblieM pabouem
HanpsbkeHuu, coorsercTByomem 'OCT 721.

OnHodasHbie TPaHCPOPMATOPHI TODKHBI BBIICPKUBATH HAMPSHKEHHUS B COOTBETCTBUH C TabnuIieit
13.

Tabnuya 13
Homunaneheiii | [IpooKuTenbHOCTD Crioco0 BKITIOYCHHUS IEPBUYHON OOMOTKH U YCIOBUS
ko3 pumeHT BKJIFOUCHHUS 3a3eMJICHHS] CHCTEMBI
HaNpsDKEeHHS
1,2 Heorpanwduennas |Mexnay ¢azamu mro0oif cetn. Mexny HEWTpaldbHON TOYKOMH
TparchopMaTopa U 3emiiei B TF000H ceTn
1,5 30c Mexny (ha3oii u 3emiieit B cucteMe ¢ 3pPEeKTHBHO 3a3eMIICHHOM
HEUTPAJIBIO
1,9 30c Mexny ¢aszoii u 3emseii B cucreme ¢ Hed((PEKTHBHO

3a3€MJICHHON HEWUTpallbl0 C aBTOMAaTHYECKHUM OTKIIOYEHHEM
MIPH 3aMBIKAHUU HA 3EMITIO

1,9 8y Mexnay ¢a3oifi u 3emiieii B CHCTEME C H30JHMPOBAHHOM
HEeHTpasbio 0e3 aBTOMAaTHIECKOTO OTKITFOUCHISI TIPH 3aMBIKAaHHU
HAa 3eMIII0 WIM B pPE30HAHCHO-3a3¢MJICHHOW cHcTeMe 0e3
aBTOMATHUYECKOT0 OTKIIFOUCHHUSI P 3aMbIKAHUH HA 3EMITIO

6.7 HanpsbxeHnst Ha BBOJAaX Pa3OMKHYTOI'O TPEYTOJbHHUKA JOMOJIHUTEIBHBIX BTOPHYHBIX OOMOTOK
TPeXOOMOTOUYHBIX TpaHchopMaTopoB HOmKHO ObITE OoT 90 mo 110 B mpm mpuiiokeHHOM K HHUM
CUMMETPHYHOM  JIMHEHHOM  HAIpsDKCHHH, COOTBETCTBYIOIIEM HOMHHAJIBHOMY IEPBHYHOMY
HAaIIPsHKEHHUIO, ¥ IOCIIEAYIONEM 3aMbIKaHUH OTHOHU 13 (a3 Ha 3eMIII0.



IMpumeuanne — VYka3zaHHBIC 3HAUCHUS HANpPSDKEHUH OTHOCATCA K TpaHc(opMmaTopaM € HOMHHAIBHBIM
BTOpHYHBIM HanpspkenueM 100 B. Jlns TpancgopmaTopoB ¢ HOMHHAJIBHEIM BTOPHYHEIM HampsbkeHneM 110 n 200
B 3HaueHus HaNpsDKEHUH ClielyeT yKa3plBaTh B CTaHIApTaX Ha 3TH TPAHC(HOPMATOPHI.

6.8 TpeGoBaHusI M0 YCTOIYNBOCTH K BHEIIHUM BO3/elCTBHSIM OKPY:KalolIeil cpeabl

6.8.1 TpanchopMaTopsl ClieayeT U3rOTaBIUBATh B KIMMaTHYeckux ucnoiaHeHusx mo 'OCT 15150
u I'OCT 15543.1. Kareropus pazmemmenuss — mo 'OCT 15150.

Bua kmMMaTH4YeCKOro UCTIONHEHHS U KaTerOpHUIo pa3MeleH s ClIeyeT YKa3blBaTh B CTAaHAAPTaX Ha
TpaHc(opMaTopsl KOHKPETHBIX THITOB.

[t tparcdopmaropoB kateropun pasmernenus 4 mo 'OCT 15150 knmumaTiyeckoe NCTIONTHEHHE —
VXJI4 umn O4.

TpeboBaHM B 4acTH CTOMKOCTH K KIIMMATHYSCKUM BHEITHUM BO3JCHCTBYIOIINM (DaKTOpaM — II0
I'OCT 15543.1.

6.8.2 TpanchopmaTopsl JODKHBI OBITH MpeJHA3HA4YeHBI U1 paboTel Ha BhIcoTe M0 1000 M Hax
YPOBHEM MOPs, 33 UCKJIFOUCHHEM TpaHC(HOpMaTOpOB Ha HOMHUHAIbHOE HanpspkeHue 750 kB, koTopeie
JIOJDKHBI OBITH MPeIHA3HAYCHBI J1s1 paOOThI Ha BbicOTE 10 500 M.

Jomyckaercst TO COIJIACOBAaHMIO MEXIY IOTPEOMTENIeM W HW3rOTOBUTENEM H3rOTaBJIMBAThH
TpaHcdopmaropsl Ui padboTkl Ha BbicoTe cBbiie 1000 M.

6.8.3 YcToiunBoCTh TpaHC(HOPMATOPOB K BO3JCHCTBHIO MEXaHUIESCKHUX (DaKTOPOB BHEUTHEU CPEIIbI
— no T'OCT 17516.1. I'pynny mexanundeckoro ucnoiHenuss nmo 'OCT 17516.1 ycranaBiauBaioT B
CTaHAApTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

TpanchopmaTtopsl KaTeropuu pasMemeHus | JOKHBI OBITH pacCUYWTaHBl HAa CyMMAapHYIO
MEeXaHUYeCKYI0 Harpy3Ky OT BeTpa ckopocThio 40 m/c, roionena ¢ TONMIMHONW CTEHKH Jibaa 20 MM U OT
TSHKCHHS IPOBOJOB HE MEHEe:

500 H (50 xrc) — mnsg tpanchopMaTopoB Ha HOMHHAIBHOE HAPSHKEHHE 10 35 KB BKIIIOYHTEIBHO;

1000 H (100 xrc) — mist TpanchopMaTopoB Ha HOMHHATIBHOE Hampsbkerue ot 110 go 220 kB;

1500 H (150 xr¢) — mist TpaHchopMaTopoB Ha HOMHHAIBHOE Hanpspkenue 330 kB u Boite.

6.8.4 Pabouee moioskeHHE TPaHCGHOPMATOPOB B MPOCTPAHCTBE JODKHO OBITh YKAa3aHO B CTaHAAPTaX
Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

6.9 TpeGoBaHusl K KOHCTPYKLIUH

6.9.1 BBOJIBI M KOHTAKTHBIE BHIBOJIEI

6.9.1.1 PacrnonoxeHne BBOJOB MAacCIHSHBIX TPAaHC(HOPMATOPOB M KOHTAKTHBIX BBIBOJOB CYXHX
TpaHc(opMaTopoB cielyeT yKa3blBaTh B CTaHAAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

6.9.1.2 KoHTrakTHBIe BRIBOIHI cienyeT BRIoHATE 10 [OCT 10434.

6.9.1.3 V TpaHChOpPMATOPOB C TMEPBUYHBIM HaMpsOKEHHEM 35 KB ¥ BbIIe BBOIBI BTOPUYHBIX
OOMOTOK ¥ 3a3eMJIIEMBIC BBOABI NEPBUYHONH OOMOTKHM JOJDKHBI OBITH C KOHTAKTHBIM PE3HOOBBIM
COEIMHEHUEM AUaMeTpoM He MeHee M6.

6.9.1.4 YV tpanchopmartopoB kateropuu pasmemieHus 1 mo 'OCT 15150 anuHa myTH yTedkH
BHemHed u3osinuu o 'OCT 9920 nomkHa ObITH yCTaHOBJIEHA B CTaHAapTax Ha TpaHc(OPMAaTOpHI
KOHKPETHBIX THIIOB.

VY tpancdopmaropos kareropuii pazmenierns 2 u S5 mo 'OCT 15150 mmHa myTH yTeYKH BHEITHEH
M30JSIIMU C YYETOM BBINMAAEHHS POCHI M HHes JOJDKHA OBITh yCTaHOBIICHA B CTaHIapTax Ha
TpaHc(opMaTopbl KOHKPETHBIX THITOB.

6.9.1.5 TInockuii KOHTAKTHBIH 3a)XMM BBOJA IEPBHYHOTO HANpPsDKEHHS TpaHcdopmaropa,
MpeHa3HAYCHHBIN ATl COSAMHEHHSI C IIMHAMHU SKPaHUPOBAHHOTO TOKOIPOBOJA, JOJDKEH IMO3BOJSTH
PETYINPOBAHUE €0 BBICOTHI II0 OTHOLICHHUIO K BBOLY He MeHee 10 MM.

6.9.1.6 Koncrpykuwmeii tpanchopmaropoB kareropuu pasmemenuss | mo I'OCT 15150 momxHa
ObITH OOecrieyeHa 3aliuMTa MecTa NPHCOCOUHEHMs] Kabenel K BbIBOJAM BTOPHYHBIX OOMOTOK OT
aTMOC(EPHBIX OCaIKOB.

6.9.2 Baku (dhapdopoBbie MOKPHIIIKK) M PACITHPUTEIIH

6.9.2.1 KoHCTpYKIMSI MacJIOHAIOJHEHHBIX TpaHc(OpPMATOPOB JIOJDKHA —oOOecrednmBaTh UX
repMeTHyHOCTh. CTaHAapThl Ha MAaclOHANOJHEHHbIE TPaHCPOPMATOpPBl JOJDKHBI  COJEPIKATh
TpeOOBaHUSI 110 TIPOBEPKE TEePMETUYHOCTH KOHCTPYKIMH, a Takke TpeOoBaHUS K Tra3o- U
BJIAroCOAEPKaHUIO 3aJIMBAEMOT0 B TpaHC(HOPMATOPHI Maca.

6.9.2.2 MacioHanoJHeHHBIH TpaHcopMaTop MODKEH WMETh pAacIIMpUTENb, BMECTUMOCTh
KOTOpOro oOecreunBaeT IOCTOSHHOE HadWMdhMe B HEM Macjia IIpU BCEX pEXUMax paboThI
TpaHchopMmaropa B Ouana3oHe pabouux Ttemieparyp. DYHKIHIO PacIIMPHUTENsT MOTYT BBIIOJIHATDH
BepXHA 4acTh HaphopoBoH MOKPHIMIKH, CUIL(YOH WK APpyrHe YCTPOHUCTRA.



6.9.2.3 MacnoHamnoJJHeHHbIC TpaHC(HOPMATOPHI JODKHBI MMETh yKa3aTeld ypoBHsS Macia. OKoJo
yKaszaresiss ypOBHS Macja WIM Ha HEM JOJDKHBI OBbITh HAHECEHbl TPH KOHTPOJIBHBIE YEPTHI,
COOTBETCTBYIOIIME YPOBHIO Maciia B HepaOoraromieM TpaHcdopmarope mpu Temmeparype 20 °C, a
TaKke IPH BEPXHEM M HIKHEM 3HA4YCHUSIX TEMIepaTypbl. JlomyckaeTcsi NpPUMEHSTH JApyrue
yCTpoicTBa KOHTPOJISL YPOBHS Macia.

6.9.2.4 B tpancdopmaTopax ¢ Maccoit macia 1o 50 Kr JOoImycKaeTcsi HAHOCHTh Ha yKa3aTene yPOBHS
Macia OAHY KOHTPOJNBHYIO 4YEpTy, II0 KOTOPOH YCTaHABIMBAIOT YPOBEHb 3aJIMBACMOTO B
TparchopmaTop Macna mpu temmeparype 20 °C.

6.9.2.5 B repmeTrnuHbIX TpaHCPOpMATOpax CHOCOOBI KOHTPOJSI YPOBHS Maciia JIOJDKHBI OBITh
yKa3aHbl B CTaHJApTaxX Ha 3TH TPaHC(HOPMATOPBIL.

6.9.2.6 TpanchopmaTopsl ¢ Maccoii Macina meree 20 Kr, COOTBETCTBYIOIIUE TpeOoBaHusM 6.9.2.2,
JIOITYCKAeTCsl M3TrOTaBIIMBATh O€3 yKa3areseil ypoBHs Macia.

6.9.2.7 KoHCTpyKuuMsi ra3oHaNOJHEHHBIX TpaHC(HOPMATOPOB JIOJDKHA HWMETh 3allUTy OT
YpEe3MEPHOT0 YBEIMUYCHUS NABJICHHS T'a3a IIPU aBapyH, CBSI3aHHOH C MpoOoeM BHYTPEHHEH M30ISIHN 1
TOPEHHEM IIyTH.

6.9.2.8 KOoHCTpYKIMSI Ta30HAMOIHEHHBIX TpaHC()OPMATOPOB JOJDKHA OOECTIeunBaTh YTEUKY MacChl
rasza He 6oustee 1 % B rog.

6.9.3 Apmarypa

6.9.3.1 MacnsiHble TpaHc(hpOpMaTOpbI C MEPBUYHBIM HanpsbkeHnem 10 kB u BbIlie 1 Maccoit macia
6onee 10 KT ZOKHBI OBITH CHA0KEHBI apMaTYPOH ISl 3aJIMBKH, 0TOOpa MPOo0 U CIIMBaA Macia.

6.9.3.2 Apmatypy a1 oT60pa mpod Macia MOMENIA0T B HWKHEH JacTh 0aka, MPU 3TOM JODKHO
OBITh MPEyCMOTPEHO IUIABHOE PETYJIMPOBAHUE BBITEKAIOIIEH CTPYH Maciia.

6.9.3.3 Ha tpancdopmaropax, KOHCTpYKIMEH KOTOPBIX NPENyCMOTpeHa pa30opKa, JOJDKHO OBITh
MECTO JUIsi HaHECEeHWs IIOBEPUTENIFHOTO KieliMa uiaM IIoMObl. KieliMo wiam miom0a JOIDKHEI
MIPEISITCTBOBATh pa3bopke TpaHcopmaropa 0e3 X HapyIIeHHS.

6.9.3.4 Tparchopmaropsl ¢ Maccoit 6onee 20 Kr ZOMKHBI UMeTh yerpoiictBo mo 'OCT 12.2.007.0
JUId TIO[IbEMa, OIYCKaHWS W yJep)KaHWi WX Ha Becy. [Ipm HEBO3MOXXHOCTH KOHCTPYKTHBHOTO
BBINTOJIHEHHSI TAKUX IPUCIIOCOOIEHNH B PYKOBOZACTBE IO AKCIUTyaTallMH CIIEAYeT yKa3bIBaTh MecTa
3axBaTa TpaHchopMaTopa MPH TaKeIAKHBIX padoTax.

6.9.4 3azemnenue

6.9.4.1 TpancdopMaTopsl ¢ HEPBUYHBIM HampspkeHHeM 10 660 B BKIIOYMTENBHO JOIKHBI OBITh
OCHAILIEHbl 3a3eMJISIIOLIMMHU  32)KHMaMH C PE3bOOBBIM COEJIMHEHWEM IINMWIEK, OOJTOB, BHUHTOB
JIaMeTpoM He MeHee M6, TpaHcdopMaTopsl Ha HOMHHAIIBHOE HampsbkeHue cBbiie 660 B — He MeHee
MS. KoHcTpykius 1 pa3Mmepsl 3a3emisironux 3axumMos — 1o I'OCT 21130.

6.9.4.2 Oxomn0 3a3eMIISIFOIIETO 3aKUMa JIOJDKEH OBITh HaHeceH 3Hak 3a3emienus mo [OCT 21130.
Crioco0 HaHeceHHWs 3HaKa 3a3eMIICHHS JOJDKEH oOecrieumBaTh €ro JIOJITOBEYHOCTh U CTOWKOCTh K
aTMOC()EepHBIM BO3ACHCTBUSM.

6.9.4.3 TloBepXHOCTh IDIOMIAAKK 3a3eMJIIOMIETO 3aXuMma (OOOBIMIKAa, TPHINB) JOJDKHA
cootBercTtBoBaTh TpeboBaHmsiM ['OCT 21130. PasMepbl MOBEpXHOCTH IUIOMIAAKH TOJDKHBI OBITH
JOCTaTOYHBIMU I HAJEKHOIO COEIMHEHHUs C IIMHOM INMpUHOM He MeHee 20 MM — s
TpaHc(hOpMaATOPOB C MEPBHYHBIM HampspkeHHeM 3 — 35 kB u mmpunHoit He MeHee 40 MM — s
TpanchopMaTopoB ¢ epBUYHBIM HanpsbkerreM 110 kB u Boitre.

IMpumeuanne — Jlns ManorabapuTHBIX TpaHC(HOPMATOPOB C NEPBHYHBIM HampspkeHueM 1o 660 B
JIOIIyCKaeTcs YMEHbIIATh IUIOMIAJKM 3a3€MJICHUS [0 Pa3MEpOB, IO3BOJSIOIIUX HAJEKHO COCIUHATH UX C
3a3eMJIIOLIEH JKUIIOH IHaMeTpOM He MEHee 2 MM.

6.9.4.4 TpaunchopmaTtopsl € IUTOH W3OIALKEH, HE WMEIONIHNEe METAIMYECKOro KOpIIyca,
JOITyCKaeTCsl U3rOTaBIMBATh 0€3 3a3eMIIIOIINX 3aKHMOB.

6.9.5 3amuTa Maciia ¥ MOBepXHOCTEH TpaHchopmaTopa

6.9.5.1 MacnsHsie TpaHCQOPMATOPHI C MEPBUYHBIM HarnpsokeHreM 110 kB U BbIe JO/DKHBI OBITH
000pyJOBaHbl 3alIUTOM, NPEROXPAHAIONIEH Macio OT HENOCPEICTBEHHOIO CONPUKOCHOBEHHS C
OKPY KaIOLIMM BO3TYXOM.

6.9.5.2 Bce HenmocpeACTBEHHO CONPUKACAIOIIMECS € OKPY)KAIOLIMM BO3IyXOM, IOJIBEP)KEHHBIC
KOppO3UM  TOBEPXHOCTH  TpaHcopmaropa JOJKHBI — OBITH  3aIIMINEHBI  JIAKOKPACOYHBIMH,
raJbBaHUYECKUMH U IPYTUMH TTOKPBITHUSIMH.

6.9.5.3 Merajuinueckre TOBEpXHOCTH BHYTPH Oaka MIIM paclIMpUTeNIsl MAacIsTHOTO TpaHc(hopMaTopa
JIOJDKHBI UMETh MacJIOCTOMKOE MOKPBITHE, 3AIIUINAIONIEe MAcI0 OT CONPHUKOCHOBEHHS C HUMH U HE
OKa3bIBAOIIee BPEIHOTO BO3JIEHCTBHUS Ha MAcIIo.

IMpumeuanne — JlomyckaeTcs He 3alIMINATh MOKPHITUEM TOPLEBBIE IMOBEPXHOCTH MArHUTONPOBOIOB H



MOBEPXHOCTU MAaTCpHaIOB, HC OKAa3bIBAOIINX AKTUBHOI'O KaTaIMTUYECKOTO BO3JICUCTBHSI HA MACIIO.

6.10 Tlpumensemble B KOHCTPYKIMH TpaHC(OPMATOpOB Marepualibl JOJDKHBI 00ecreunBaTh
BBITIOJIHEHHE TPeOOBaHUM 110 B3PBIBO- M M0KApOOE30MacHOCTH
Mapky Macia yKka3pIBaloT B CTaHAapTax Ha TPaHC(POPMATOPhl KOHKPETHBIX THIIOB.

6.11 TpeGoBanus K HarpeBy
6.11.1 IlpeBwimeHne >ieMEHTaMH TpaHC(HOPMATOPOB TEMIIEPATYPHl OKPYXKAIOMIEH Ccpensl He
JIOJDKHO OBITH OoJiee 3HAUCHNUH, YKa3aHHBIX B TaOmmie 14.

Tabnuya 14
DnemeHT TpaHchopmaTopa Kiacc IIpeBbllieHne TemMnepaTypsl npu Merton u3mepeHust
H&FpeBOCTOﬁKOCTH HOMHHAJIBHOM HAIIPSKCHUH, IIPOTCKAHUN
no 'OCT 8865 TOKa, COOTBETCTBYIOLIETO IPEIEIbHOMN
MOLIHOCTH TpaHchopmaropa, 1
3¢ QeKTUBHOU TeMIepaType
oKkpyatoniero sozayxa 40 °C
OO0moTKHM, morpyxkeHHsle B| Bce kmacce 65 [To m3meHeHMIO
Macio CONPOTUBJICHUSA
00MOTOK
IIOCTOSIHHOMY
TOKY
OOMOTKH, 3aJIUTEIC B 85 To xe
SMOKCUIHBIM KOMIIAyHJIOM
OOmMmoTkH, 3anuThle OMTyMHBIM| Bce kimacchl 50 »
KOMIIayHIOM
OOMOTKH CyXuX A 60 »
TpaHc(hopMaTopoB E 75
B 85
F 110
H 135
Macno B BEpXHHUX CIIOSIX: ITo TepmomeTpy
UJIM TepMoIiape
UCTIOIHEHHE TepMETHYHOEe WU C — 60
YCTPOWCTBOM, IIOJIHOCTBIO
3aIMALIAIOIIAM Macio oT
COIIPUKACAHUS C OKPYKAIOLIUM
BO3JyXOM
B OCTQJIBHBIX CIIyYasix — 55 To xe
[Ipumeuanus

1 Yka3anHbIe TpeOOBaHMS HE PACIpPOCTPAHAIOTCA Ha TPAaHC(HOPMATOPHI, pa3MeIIaeMble C BHEIIHEH CTOPOHEI
noa3Ho YKPAaHNPOBAHHBIX TOKOIPOBOJOB, HO 00s3aTENIBHBI IJIsl BBOJOB, HAXOMSIINXCSA BHYTPH TOKOIIPOBOIOB.

2 Bmecto > ¢hexTuBHON TemIepaTypsl OKpY)Karomel Cpeisl JOIMyCKaeTcsl MPUHUMATh BEpXHEe 3HAYCHHE
TeMIIepaTypEbL.

6.11.2 JIns TpaHcOpMaTOPOB, IKCILTYaTUPYEMBIX MIPU TEMIIEPATyPe OKPYKAIOLIETO BO3yXa BBIIIE
40 °C, nomyckaemble 3HAUSHHUs MMPEBBILICHUS TEMIIEpaTyphl, yKa3aHHble B Tadiuie 14, TOJKHBI ObITh
YMEHBILEHBI Ha Pa3HOCTh MEXKAY TeMIIEpaTypol OKpPYKaloLIero Bo3/1yxa MpH 3KcIuTyatanud U npu 40
°C. Ilpu Temniepatype skciuryaranny Huke 40 °C normyckaemple 3Ha4€HHs PEBBIIEHHS TEMIIEPaTyphl
COOTBETCTBEHHO yBEINYHNBAIOTCS.

6.11.3 Kiaccel HarpeBOCTOMKOCTH H30JISIMH OOMOTOK CyXHMX TpaHc(OpPMaTOpOB JIOJDKHBI OBITH
yKa3aHbl B CTaHJapTax Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

6.11.4 TlpeBsImeHns TeMIIEpaTypsl 3JEMEHTOB OMHO(MA3HBIX TpaHC(HOPMATOPOB, YKa3aHHBIE B
tabmurne 14, moryt 661Th Ha 10 °C BbImIe Py HOMUHAIBHBIX KOd(pdunueHTax Hanpsokerns 1,5 n 1,9
(tabnuua 13) v 3HaYEHUH MOIIHOCTH, YCTAHOBJICEHHOM B CTaH/apTax Ha TPaHC(HOPMATOPbl KOHKPETHBIX
THUIIOB.

6.12 TpeGoBaHusi K M30J1ILIMHU
6.12.1 TpeboBaHuUS K DIEKTPHUUYECKON MTPOUYHOCTH M3OJSILIMH TPaHCHOPMATOPOB C HOMHHAILHBIMU
nepBudHbIMU HanpspkeHusiMH 3 — 500 kB — mo 'OCT 1516.1 u TOCT 1516.3, a ¢ HOMUHAaJILHBIM




nepBudHbIM HanpspkeHneM 750 kB — o 'OCT 1516.3 u TOCT 20690.

3azemisieMble HEHTpajaM TIEpBUYHBIX OOMOTOK Tpex(]asHbIX TpaHCPOPMATOPOB, a TaKKe
NpeAHa3HaYeHHbIE U1l 3a3€MJICHHSI BBOJBI TEPBHYHBIX OOMOTOK OAHO(A3HBIX TpaHC(HOPMATOpOB
MOT'YT UMETh HEINOJIHYIO M30JIIHIO, KOTOpast TOJDKHA BBAEPKHMBATh B TEUCHUE | MUH MCIBITATEILHOE
HanpspkeHue 3 kB wacroroit 50 'y, mpUIoXKEHHOE OT BHEIIHETO UCTOYHHKA.

W3omsiunst BTOPUYHBIX OOMOTOK TpaHC(HOPMATOPOB IOJDKHA BBIICPXKHMBAaTh B TEUeHHE | MUH
UCTBITaTeIbHOE HanpspKeHne 3 KB gacroroit 50 'y, mpuiioXeHHOE OT BHEIIHETO HCTOYHHKA.

6.12.2 TpaucopMmaTopsl, M3TOTABIMBACMBIC C HOMHHAJIBFHBIMH TICPBUYHBIMU HAIPSHKCHUSMH,
OTJIIMYAIONIMMKCS OT YyKa3aHHbIX B TalOiuie 4, 3HAYCHUS KOTOPHIX HE MPEBBINIAIOT WM PaBHBI
HauOoblIeMy pabouyeMy HaNpsDKEHHUIO COOTBETCTBYIONIETO Kilacca HanpspkeHus, ykazanHoro B [OCT
1516.1 u TOCT 1516.3, momkubsl uMmeTh ypoBeHb uzojsiuu no ['OCT 1516.1, TOCT 1516.3 wiun
I'OCT 20690 nns HanpsbkeHUs JaHHOTO Kiiacca.

6.12.3 WM3zomsnms nNEepBUYHBIX OOMOTOK TpaHC(HOPMATOPOB C HOMHHAIBHBIM IE€PBUYHBIM
HampspkeHneM 70 660 B BKIIIOYHMTENBHO JIOJDKHA BBIIEP)KUBATh OJHOMHHYTHOE HCIBITATEIHHOE
HanpspkeHne 3 kB gacroroit 50 ', punokeHHOe OT BHEIIHETO HCTOYHHKA.

6.12.4 TpeboBaHus K IEKTPUUECKON MPOYHOCTH M3OJISIIMN €MKOCTHBIX JICTUTENEH HaIlpsKEeHUs,
M30JUPYIOMNX IIOACTaBOK M JJIEKTPOMAarHUTHBIX YCTPOMCTB 111 €MKOCTHBIX TpaHC(HOPMATOpOB
JOJDKHBI OBITh YKa3aHbI B CTAHAAPTaX Ha 3TH TpaHC(HOpMATOpHI.

6.12.5 YpoBeHb YaCTHYHBIX pa3psAOB M3OJILMH DIIEKTPOMATHHTHBIX TPAaHC(HOPMATOPOB Ha
HOMUHaNbHOE HampspkeHne 3 kKB u Boime ypoBHS m3omauuu «a» mno ['OCT 1516.3 momken
COOTBETCTBOBATh 3HAUEHHMSIM, IPUBEIICHHBIM B Tabnuie 15.

Tabauya 15
VYcnosue 3azemienns | CoenuHeHue Hampsoxenue JlonyckaeMblil ypOBEHb YaCTHUHBIX
CHCTEMBI TIepBUYHOMN U3MEpEHUs paspsinoB, nKi, 1uist H30MIs1HH
00OMOTKH YACTUYHEIX PaspsAnoB | IKUAKOH | ra3oBOii TBEpIOi

D¢ dexTuBHO daza — zemist Uip 20 50
3a3eMIJICHHAs Usp 10 10 20
HelTpans L1 NG

daza — ¢aza L1-Uyp 10 20
HesddexrurO daza — 3eMirs Usp 20 50
3a3eMIICHHAs nnm Up 10 10 20
H30JIMPOBaHHAS 1,1 N
HEWTpasb daza — ¢aza 1,1.U,, 10 20

IIpumeuanne — U, , — HauOoibliee paboyee HANPKEHHE.

TpeOoBaHMsl, TpeBSABIIEMblE K MAacJOHANOJHEHHBIM TpaHchOpMaTopaM Ha HOMHHAJIBHOE
Hanpspkerre 110 kB u Bbime 1o TaHreHcy yriia JUAJIEeKTPUYECKHX MOTepb, TODKHBI OBITh YKa3aHBI B
CTaHAapTax Ha TPaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

6.12.6 Ilpn HOpMaNbHBIX KIUMaTtHdeckux ycioBwmsix mo I'OCT 15150 compoTHuBiieHHE H3OISIHH
MIEPBUYHBIX OOMOTOK JOIKHO OBITH He MeHee 300 MOwm, BTOpryHBIX 00MOTOK — He MeHee 50 MOw,
CBSI3YIOIIUX 0OMOTOK KacKaJHBIX TpaHchopmaTopoB — He MeHee 1| MOmM.

6.12.7 JludnekTpuyecKre IOKa3aTeld KadyecTBa Macjia MacjOHAIOIHEHHBIX TPaHC(POPMATOPOB
JIOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabmuie 16.

Tabnuya 16
ITokazaresnp kauecTBa Maciia HomunansHoe [IpenensHO JOMyCTUMOE 3HAUCHHE
HaTPsKCHUE moKasareJsisi KauecTBa Maciia

TpaHcdopmaTopoB, KB | 14 3anmBkM B [mOCTIE 3aNMUBKH B
TpanchopmaTop | TpaHchopMaTop

[TpoGuBHOE Ho 15 Brutrou. 30 25
Hanpsbkernue no 'OCT Jo 35 Bxmrou. 35 30
6581, kB, He menee 110-150 60 55

220-500 65 60

750 70 65




TaHreHc yria AUANEKTPHYECKIX TOTEPh Jo 220 BxuirOu. 1,7 2,0
pu 90 °C o 'OCT 6581, %, He Oonee Cs. 220 0,5 0,7

6.12.8 T'a30Bast M30JIALMSI IEPBUYHON OOMOTKH TPaHC(HOPMATOPOB, PaOOTAIOUIMX MPH M30BITOYHOM

Usp

B

JaBJICHHWHA Ta3a, JOJIKHA B TCUCHUC 15 MuH BBIACPKUBATL HAIIPAKCHUC 1,1 npu H30BITOYHOM

JaBJICHUM rasa, paBHOM HYJIIO.

6.13 TpeGoBaHHs K NepexXoIHBIM IIpoLeccaM B eMKOCTHBIX TpaHcdopMaTopax

6.13.1 IlepexomHbIil MpoIecc, BO3HUKAIOUIMN BO BTOPUYHOW LIENMHM €MKOCTHOTO TpaHchopmaTopa
IMociie OTKIIOYEHHWS B HEH KOPOTKOTO 3aMbIKaHWA TpH TepBHYHOM Hampsokernn 0,8—1,2
HOMHHAJIBHOTO 3HA4YCHUS, YKa3aHHOrO B Tabnuie 4, JOIDKEH 3aTyXaTh O 3HAYCHUS, OTIMYAIOIIETOCS
oT ucxogHoro He Oosee uem Ha 10 %, 3a Bpems, coorBercTByromee 10 mepromamM HOMHHAIBHOM
YaCTOTBL.

6.13.2 Tlpu BHE3amHBIX KOPOTKHMX 3aMBIKAHHAX B IEPBHYHOW LIEMH €MKOCTHOI'O TpaHcdopmaropa
€ro BTOPUYHOE HAIIPSHKCHUE B TEYCHUE OJTHOTO NEPUOa HOMHUHAIIBHOM YacTOTHI TOJDKHO CHU3UTHCS JI0
3HaveHus MeHee 10 % aMIUIMTYZHOTO 3HAYEHUS IO KOPOTKOTO 3aMbIKaHHSL.

6.13.3 JlomycTrMBble 3HAYEHUS] aMIUTUTY (bl KOJIeOaHUSI BTOPUYHOTO HANPSDKEHHS MPU BKIIIOYEHHH
€MKOCTHOT'O TpaHchOopMaTopa Ha IIOJHOE HOMHHAIBHOE IEPBHYHOE HAIPSHKCHUE JOJDKHBI OBITH
MIPEAYCMOTPEHBI B SKCIUTYaTAMOHHOW JOKYMEHTAIlMK HA TPAaHC(POPMATOPhl KOHKPETHBIX THUIIOB.

6.14 TpedoBaHusi K CTOHKOCTH 3JIeKTPOMATHUTHBIX TPaHC(HOPMATOPOB NPH TOKAX KOPOTKOTO
3aMbIKaAHUS

6.14.1 DnexTpoMarHWTHBIE TpaHC(POPMATOPHI JOIDKHBEI B Te€YeHHWE | C BBHIICPKHUBATH TOKH
KOPOTKOTO 3aMBIKaHUS, BOSHUKAIOIIET0 Ha BBOJAX BTOPUYHBIX OOMOTOK.

6.142 Tlo cormacoBaHHIO MeEXIy MOTpeOUTeNIeM U H3TOTOBUTENEM B CTaHAapTax Ha
TpaHCc(hOPMATOPbl KOHKPETHBIX THIIOB YKa3bIBAIOT TOKH KOPOTKOTO 3aMBIKAHUS MEXIY BCEMH
BTOPUYHBIMH BBIBOJAMH.

6.15 MeTpoJioruyecKkue XapakTepucTHKH
6.15.1 MeTponorayecKie XapakTepUCTUKH JTOJKHBI OBITh YCTAHOBIICHBI JUIS CIICAYIOMUX PabodYrX
YCJIOBHI MPUMEHEHHS TPaHC(HOPMATOPOB:
yacrorta nepemenHoro toka (50 = 0,5) wm (60 £ 0,5) I'n;
MOIIHOCTh aKTHBHO-WHIYKTHBHO Harpy3ku mpu ko3¢ duuuente momHoctH 0,8 onpenensercs ot
2 2
O’ZSSHOM L Y SHOM Ul ’l)

1HOM 1HOM

rae Syon — HOMHHAIBHAS MOIIHOCTH TpaHC(POpPMATOpa B JAHHOM KIIACCE TOYHOCTH, B - A;

U\yow — HOMHHAJIBHOE 3HAUSHHUE IIEPBUYHOTO HANPSDKEHUS TpaHcdopmaTopa, B;

U, — 3Ha4yeHHe MEepBUYHOIO HANPSDKEHHS, IOABEACHHOTO K TpaHcdopmaTopy, B;

0,8—1,2 HOMHMHAJIBHOTO HANpPSHKEHUsI — Uil TpaHcHOpMATOPOB, NpeAHA3HAYCHHBIX LIS
W3MEpeHus;

D ITo coriacoBaHuIO ¢ HOTpe6I/ITeJ'IeM JOITyCKaeTCs 60nee y3KHfI JAranasoH MOIHOCTH HAarpy3Ku, HAIIipumep oT
U Y U Y
1 1
0,580, 10 S

HOM
UIHOM

lHOoM

or 0,02 wmm 0,05 mo 1,2; 1,5 mwim 1,9 HOMHHANBHOTO HAINPSHKEHUsI — JUIST TPaHC(HOPMATOPOB,
MIpeHa3HAuYCHHBIX IS 3alUTHI;

TEMIIepaTypa OKPY’>KaIOIET0 BO3IyXa — B COOTBETCTBHH CO CTaHIApTaMH Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THIIOB;

BBICOTA YCTAaHOBKH TPAaHC(HOPMATOPOB HAJ YPOBHEM MOpPS — 10 6.8.2.

6.15.2 TlpenmenbHble 3HAUCHWS OOIMYCKAEMBIX IIOTPEIIHOCTEH TpaHChOPMATOPOB B padounx
YCIOBUSIX MpUMeHeHHs 1o 6.15.1 mpu ycTaHOBHBIIEMCS peXUMe paboThl JOJDKHBI COOTBETCTBOBATH
yKa3zaHHBIM B Tabnuie 17.

6.15.3 Ilo cornacoBaHHIO MEXJy TOTPEOWTENIEM W W3TOTOBUTEIIEM B OKCIUTyaTallMOHHOMN
JOKYMEHTAIlMM Ha TpaHC(QOPMAaTOpbl JOJDKHBI OBITH yKa3aHbl 3aBUCHMOCTH IOTPEIIHOCTEH OT




BIMSFOIIUX (DAaKTOPOB: MEPBHYHOIO HAIPSDKEHHS, MOIIHOCTUH HAarpy3ku, Ko3dduimeHTa MOIIHOCTH
HATrpy3KH, YacTOTHI, TEMIICPATyphl B JHMANa30HE WX pPa0OYMX 3HAYCHHUH, a TaKKe TUHAMHYCCKUC
XapaKTEPUCTHUKH.

Taroke DomKHA OBITH YKa3aHA TOYHOCTH OIPECIICHIS 3aBHCHMOCTH TTOTPEITHOCTEH.

3aBHCHMOCTH TIOTPEITHOCTEH OT KaKIOro BIMAONIECTO (akTopa CIeAyeT MPUBOAUTH TIPU
HOMHHAITBHBIX 3HAYCHHUAX BCEX OCTAJHHBIX BIHUAIONINX (PaKTOPOB.

6.16 Toxk XOIOCTOTO XOAa HOKCH OBITh YCTAaHOBIIEH W3TOTOBHTENIEM W yKazaH B
IKCILTyaTAIlOHHON JOKyMEHTANN Ha TPAaHC(POPMATOPHI KOHKPETHBIX THIIOB.

6.17 ConpoTtuBiieHHe 0OMOTOK TOCTOSIHHOMY TOKY JIOJDKHO OBITh YCTaHOBJIGHO M3TOTOBHTENIEM U
YKa3aHO B DKCIUIyaTaIllMOHHON TOKYMEHTAIIMH Ha TPaHC(HOPMATOPhl KOHKPETHBIX THITOB.

6.18 HampsbkeHne KOpPOTKOTO 3aMbIKaHUS JIOJDKHO OBITh YKa3aHO B OKCILTyaTallMOHHOW
JIOKYMEHTAIIUU Ha TPaHCHOPMATOPHI KOHKPETHBIX THIIOB.

Tabnuya 17
Knacc Tounoctu [Ipenen gonyckaeMoi HOrpemHOCTH
HarpspKeHusi, % YIIIOBOM
0,1 +0,1 +5' 0,15 cpan
0,2 +0,2 +10' +0,3 cpaxg
0,5 +0,5 +20' +0,6 cpaxg
1,0 +1,0 +40' +1,2 cpag
3,0 +3.0 He HOpMupytoT
3P +3,0 +120' +3,5 cpaxg
6P +6,0 +240' +7,0 cpag

IMpumeuanne — B Tabnuie yka3zaHbl MOrPENIHOCTH TPaHCHOPMATOPOB ISl 3ALIUTHI B JHAIla30HE HEPBUYHBIX
HanpspkeHuid ot 0,2 mo 1,2 HommHaneHOro. [IpyM 3HAaYeHHWM MEPBUYHOTO HAMPSHKEHUS, MOJBEICHHOIO K
Tpancdopmaropy s 3amuThl, paBHOM 0,02 HOMUHAJIBHOTO, TIPECIbHBIC 3HAYCHHUS TOITYCKAEeMBbIX IOIPEIIHOCTEN
JOIDKHBL OBITH yBENWYEHBI B 1Ba pas3a. lIpym 3HAYeHMH NEPBUYHOTO HAMPSDKEHUS, ITOJBEJCHHOTO K
TpaHcopmaTopy mns 3ammtel, paBHoM 0,05; 1,5 nnm 1,9 HOMHHATBHOTO, MIpEAeTbHBIC 3HAYCHUS OITYCKAEMBIX
MIOTPETHOCTEN 110 COTTIACOBAHMIO MEX[IY pa3pabOTUMKOM M 3aKa3dYMKOM MOTYT OBITh YBEIMYEHHI B JBa pa3a. B
CTaHIapTax Ha TpaHC(HOPMATOPHl KOHKPETHBIX THUIIOB JIOJDKHBI OBITh YKa3aHBl pacueTHBIC 3HAYCHUS
HOrpeIIHOCTe! npy 3HaueHusIx Hanpspkenui 0,02; 0,05; 1,5 u 1,9 HoMuHanbHOrO.

6.19 TpeGoBaHuUsI K HAJIEKHOCTH

6.19.1 Cpennsisi HapaboTKa 10 OTKa3a foipkHa ObiTh ycranosiena no 'OCT 27.003 u yka3ana B
CTaHAapTax Ha TpaHC(HOPMATOPbl KOHKPETHBIX THIIOB.

6.19.2 Cpennuii cpok ciryObl TpanchopMaTopoB — 25 JieT.

6.19.3 TpebOoBaHUs TIO PEMOHTOIPUTOJHOCTA JOJDKHBI OBITh YKa3aHbl B CTaHIapTax Ha
TpaHc(opMaTopbl KOHKPETHBIX THITOB.

6.20 KomniekTHOCTB

6.20.1 KommiekTHOCTh TpaHC(HOPMATOPOB JIOJDKHA OBITH yCTaHOBJIEHA B CTaHIapTax Ha
TpaHchOPMATOPEl KOHKPETHBIX THIIOB.

6.20.2 K TpaHchopmaropaM IODKHA OBITh NPHIOKEHA HKCIUTyaTallMOHHAS JOKYMEHTALHUs II0
TI'OCT 2,601: maciopt, pyKOBOACTBO IO dKCILTyaTanuu, Begomoct 3UII (ipn Hammaum).

Jns TtpancdopmaTopoB Ha HampshkeHue 1o 10 kB BKIIOUMTENBHO IO COTJTIACOBAaHUIO C
HOTpeOHTENIeM, €CIH 3TO YCTAHOBIEHO B CTaHAApTaX Ha TpaHC(OPMATOpbl KOHKPETHBIX THIIOB,
HaCHOPT MOXKET OBITh 3aMEHEH STHKETKOM.

Jns  TpanchopmaTopoB Ha HampsbkeHue 10 660 B HOMEHKJIAaTypa SKCIUTyaTalldOHHOW
JIOKYMEHTAIlM1 MOXKET OBITh COKpallleHa W JIOJDKHA OBITh yKa3zaHa B CTaHJapTax Ha TpaHc(opMaTopbl
KOHKPETHBIX THITOB.

Uucio 3K3eMIUIIPOB AKCIUTyaTAallMOHHOW JOKyMEHTAallH, INpwiaraeMoil K TpaHcdopmaropam,
YCTaHABJIMBAIOT B CTaH/AapTax HA TPAHC(HOPMATOPBI KOHKPETHBIX TUIIOB.

6.21 MapkupoBka

6.21.1 Bce BBOABI W BBIBOIBI TPAaHCHOPMATOPOB JUI BHEIIHEr0 IPUCOCIMHEHHS ClieIyeT
0003HaYaTh CIOCOOOM, 00ECTIEUNBAIOIINM TOJTOBEYHOCTh M CTOHKOCTH MapKHUPOBKH K aTMOC(HEPHBIM
BO3JCHCTBUSM. Y CIOBHBIC 0003HAYE€HHS BBOAOB M BBIBOJOB — B COOTBETCTBUY ¢ Tabiunamu 5—12.

6.21.2 Kaxnmelii TpaHcpOpMaTop MOKEH OBITh CHAOXKCH MPHUKPEIUICHHONH Ha BHIHOM MECTE
TabJIMYKOM, Ha KOTOPOU yKa3bIBAIOT:



TOBApHBIN 3HAK MPEAIPUSTHA-U3TOTOBUTENSI WIIM €0 HAUMEHOBAHHE;

HaMMEHOBAaHUE «TPaHCPOPMATOp HANPSHKEHHS;

THUII TpaHcHOpMATOPa U KIMMATHIECKOE HCIIOTHEHHE;

TIOPSIIKOBBIA HOMEP I10 CHCTEME HyMEpaIiy IPeIIpHUsTUSI-N3TOTOBUTEIIS;

o0o03HaueHHe CTaHAapTa Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB WM 0003HAYCHHUE HACTOSILIETO
CTaHAAPTA;

ToJ BRIycKa (Ha TpaHC(opMaTopax, MpeIHa3HAuYeHHBIX IJIS SKCIIOpTa, HE YKa3hIBAIOT);

HOMHHAIIbHOE HANpsDKEHUE MepBUYHON 0OMOTKH, B;

HOMHUHAJIBHBIE HANpPSHKEHUs] KKAOM M3 BTOPUYHBIX OOMOTOK, B (s TpexdasHbix
TPEXOOMOTOYHBIX TPAaHC(HOPMATOPOB YKA3BIBAIOT TOJBKO HAMPSDKCHHE OCHOBHOH BTOPHUYHOM
00MOTKN);

HOMHHAJIBbHYIO0 YacToty, I'i (mpu wacrore 50 ' gomyckaeTcs He yKa3bIBaTh);

KJIACChl TOYHOCTU U COOTBETCTBYIOIINE UM HOMHWHAJIbHBIC MOIITHOCTH, B- A,

MpeeNbHYI0 MOITHOCTE, B - A;

HOJIHYIO Maccy TpaHchopMaTopa, Kr;

yCIOBHOE OOO3Hau€HHWE CXeMbl U TPYMNIbl COENUHEHHs OOMOTOK (mist  TpexQasHbIX
TpaHcdopmMaTopoB).

[Ipumeuanus

1 JlomyckaeTcsi HAHOCHTH II€PEUHCICHHbIE JaHHbIC HA OJIHY MJIM HECKOJIBKO TaOJIMUeK, a TAKXKE JaCTUIHO MIIH
HOJIHOCTBIO Ha JIEMEHTHI KOHCTPYKIIUH TpaHc(opMaTopa.

2 JlomyckaeTcst HAHOCHTh Ha TaOJIMYKy JOIOJIHHUTEIbHYI0 HH(POPMAIHIO B COOTBETCTBUH CO CTaHAApTaMH Ha
TpaHc(hOopMaTopbl KOHKPETHBIX THIIOB.

6.21.3 B kackaJHbIX ¥ EMKOCTHBIX TpaHC(OpMATOpax MapKUPYIOT KaxIbli OJIOK MM KOHIEHCATOP,
BXOJISIIINI B KOMIUIEKT TpaHcdopmaropa.
6.21.4 MapkupoBka TpancnioptHoi Tapsl — 1o ['OCT 14192.

6.22 YnakoBka

6.22.1 Ilepen ymaxkoBBIBaHMEM BCE€ HEOKpAIICHHBIE HapyXXHbBIE IMOBEPXHOCTH, KOTOPHIE MOTYT
IOJIBEPTaThCsl KOPPO3UH U TIOpUE, TOIDKHBI OBITH MOJBEPTHY T KOHCEPBAIHH.

6.22.2 VmakoBka [ODKHA o00ecrednBaTh COXPAaHHOCTh  TPAaHCPOPMATOPOB TPU WX
TPAHCIIOPTHPOBAaHWH. BuHA yIakKoBBIBaHWS JOJDKEH OBITh INPELyCMOTPEH B CTaHIApTaXx Ha
TpaHCc(HOPMATOPHl KOHKPETHBIX THIIOB.

7 TpeboBaHus1 6€30MACHOCTH

7.1 TpeOoBanus Oe3omacHOCTH K KOHCTpykumu TpaHcdopmaropoB — mno ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpebOoBaHust 6€30MaCHOCTH NpHU HCHBbITaHUIX TpanchopmaTopoB — 1o 'OCT 8.216 u TOCT
12.3.019.

8 IIpaBuia npuemMkn

8.1 Jlnsa mpoBepKH COOTBETCTBHS TpaHC(HOpPMATOpPOB TpPeOOBAaHWSIM HACTOSIICTO CTaHIApTa H
CTAaHJApTOB Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB CIIENyeT MPOBOIUTh HCIHBITAHUS: I
YTBEP)KACHHUS TUIIA; HA COOTBETCTBUE YTBEPKICHHOMY THITY; KBaIH(UKAIMOHHBIE; IPHEMOCIaTOYHBIC;
HEPHOANYECKHUE; TUIIOBBIE.

8.2 OObeM uCHBITAaHWH M MPOBEPOK, B 3aBHCUMOCTH OT KOHCTPYKTHBHBIX OCOOEHHOCTEH W
Ha3Ha4YeHUs] TpaHchopMaTopa, CIeAyeT BbIOMpATh 1o Tabauue 18 u ycraHaBnMBaTh B CTaHAapTax Ha
TpaHcOpMaToOpbl KOHKPETHBIX THUIIOB.

Tabnuya 18
HanMeHOBaHHE UCIBITAHUS 1 Heo0Xx0auMOCTh IPOBEACHHS UCIIBITAHUI ITyHKT HAaCTOSAMIETO
HPOBEPKH CTaH/apTa
st Ha kBanuduka | mpuemocaa | nepuoiu- | Texanueckne [ MeToast
YTBEPIKICHHS | COOTBETCTBUE | IIMOHHBIX | TOYHBIX | Yeckux | TpeOOBaHUS | KOHTPOIS
THIIA YTBEPIKJICHHOMY
THUITY

1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.20.2 9.1
TpeOoBaHUsIM  COOPOYHOTO




yepTexa
2 Hcneitanue npoObl Macia
MacJIOHAIOIHEHHBIX
TpaHC(HOPMATOPOB:
omnpezieeHrHe  IPOOUBHOTO
HaIpsDKEHHS

ompesieNiecHNe TaHTeHca yria
JIIIEKTPHYECKHX IOTePh

3 M3MepeHne CONPOTUBIICHHS
N30JIIIUH 0OMOTOK

4 VcnbITaHus 3J€KTPUYECKOM
MIPOYHOCTH H30JISIIUH:

OJTHOMHHY THBIM
HAIPSUKCHHEM
MPOMBINLIEHHON 9aCTOTH
TpaHcdhopmMaTopoB c
HOMUHAIBHBIM HAIPsDKEHHEM
330 kB " BBIIIIE
HaIpsOKEHHEM
KOMMYTAllHOHHOTO MMITYJIbCa
TpaHCchOpPMATOPOB c
HOMUHAIBHBIM HalPsDKEHHEM
CBBIIIIE 1000 B

HAIPSOKCHUSIMH ~ TPO30BOTO
UMITyJIbCa

BHYTpEHHEH H30JIIHI
HEepBHYHOH  OOMOTKM  Ha
CTOMKOCTB K  TEIUIOBOMY
po6oro

H30IISLUH HEePBHYHON
OOMOTKH  Ta30HAIOIHEHHBIX
TpaHchopMaTopoB npu
OCTaTOYHOM [aBJICHHH Tra3a,
paBHOM HYJIIO

IpoBepKa  JUIMHBI  IIyTH

yTeUYKn
5 N3mepenne TOKa
XO0JIOCTOTO X0/1a

6 OmnpenencHue
MOrPELIHOCTEN:

pu Harpyskax,
COOTBETCTBYIOIIUX BCEM
KJaccam TOYHOCTH,
HPUCBOCHHBIX JIAHHOMY
TpaHchopmaropy

pu Harpyskax,

COOTBETCTBYIOIIUX BBICHIEMY
KJ1acCy TOYHOCTH

7 IIposepxa TpyMNIbI
COeTMHEHHs1 0OMOTOK

8 VI3MepeHus HanpsDKeHHUs Ha
BBOJIAX Pa3OMKHYTOr0
TPEYroJbHUKA
JIOTIOTHUTEBHBIX
BTOPUYHBIX 00MOTOK
TPeXOOMOTOUYHBIX
TpaHc(opmaTopos:

pu CHMMETPUYHOM
HOMHHAJIBHOM  [EPBHYHOM
HaIpPSOKCHUH

[pY 3aMBIKAHWH OJHOW W3
(a3 Ha 3emiTIO

9 VcnbiTanue Ha HarpeB

10 Hcnbitanue Ha
YCTOHYUBOCTb
TpaHnchopmaTopon K

JUTITENIBHOMY  OIXHO(a3HOMY
3aMbIKaHUIO NHUTalolleil cetn
Ha 3eMJII0

11 HWcnbiTanne Ha
YCTOHYUBOCTh
TpaHC(hOpMaTOPOB K TOKaM
KOPOTKOT'O 3aMBIKaHUS

12 IIposepka
paboTrocnocoGHOCTH

6.12.7
6.12.5;6.12.7

6.12.6

6.12

6.12.8

6.9.1.4

6.4,6.5

6.7

6.11
6.6,6.11

6.14

9.2
9.2;9.17
9.3
9.4
9.4

9.4

9.4

9.4

9.20

9.5

9.6

9.6

9.6

9.7
9.8

9.9
9.10

9.11




€MKOCTHBIX
TpaHchopMaTopoB B
HEPEXOHBIX PEKUMAX

13 Knumarnueckue + + + — (6] 6.8.1 9.13
HCIIBITAHUS B oObeMe,

[IPELYyCMOTPEHHOM

CTaHJapTaMH Ha

TpaHchopMaTOpPBEI

KOHKPETHBIX THIIOB

14 MexaHnnueckue — — + — (6] 6.8.3 9.13
HCIIBITAHUS B o0beMe,

[IPELYyCMOTPEHHOM

CTaHJapTaMH Ha

TpaHchOopMaTOpPBEI

KOHKPETHBIX THIIOB

15 HcnbiTanue Ha IPOYHOCTH — — + — — 10.1 9.15
HPH TPAHCIIOPTHPOBAHUH

16 VcnblTaHue yHakoBKH Ha — — + — — 10.1 9.16
cOpacbiBaHHE

17 W3mepeHue  ypoBHs — — + + + 6.12.5 9.17
4aCTHYHBIX pa3psiioB

3JIEKTPOMArHUTHBIX

TpaHC(HOPMATOPOB C YPOBHEM
momsinun  «a» 1o ['OCT

1516.3

18 TlonTBepikneHue cpenHei — — — — + 6.18.1 9.18
HapabOTKH 110 OTKa3a

19 HcnpiTanue MaciioHAIo- — — + + + 6.9.2.1 9.19

HEHHBIX  TpaHc(HOPMaTOPOB
Ha FepPMETHYHOCTD

20 N3mepenne — — + (0] + 6.17 9.21
COIPOTHUBIICHUS 00MOTOK
HOCTOSIHHOMY TOKY

21 Ornpenenenue — — + + + 6.9.2.8 9.14
KOJINYECTBEHHOH YTEUKH rasza
ra30HANOIHEHHbIX
TpaHc(hOopMaTopoB

22 Hcnbitanue — — + — — 6.9.2.7 9.22
ra30HANOIHEHHBIX
TpaHc(hopMaTopoB Ha
B3pBIBOOE30IACHOCTh

[Ipumeuanus

1 3HaK «+» 03HAa4aeT, YTO HCIBITAHMS MPOBOJSIT; 3HAK «— » — HE MPOBOIAT; OykBa «O» — HCIBITAHHS
TIPOBOJIAIT, €CIIM OHU IIPELyCMOTPEHBI B CTaHIapTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

2 Jlns TpancopMaTopoB Kinacca HanpspkeHust 330 KB ¥ BhIIIe BMECTO HCTIBITAaHUS MIEKTPHIECKOI TPOUYHOCTH
M30JUM  OJHOMUHYTHBIM HANpsDKCHUEM IPOMBIIUICHHONM 4YacTOTBl JOIMYCKAeTCs IPOBOAUTH HUCIBITAHUS
3JIEKTPUYECKON NPOYHOCTH M30JISLUY HANPsDKEHUEM KOMMYTAllMOHHOIO UMITYJIbCa.

3 lns TpaHChOpPMATOPOB ¢ HOMHHANBHOW yacToToit 60 Il Bce wcmbiTaHus mpoBomaT mpu 4dactore 50 '
(kpoMe ompereneHns HOrPeIHOCTeH eMKOCTHBIX TPaHC(GOPMATOPOB), O YEM JIOJKHO OBITH YKa3aHO B IIACIIOPTE.

8.3 O6mme noJio:keHnst

8.3.1 Ilpu ucnbITaHUAX KBATH(DUKALMOHHBIX, AT YTBEP)KACHUS TUIIA, IEPUOANYECKUX, TUIIOBBIX U
Ha COOTBETCTBUE YTBEP)KICHHOMY THITYy OTJEIbHbIE UCTIBITAHUS, HE BIMSIOIINE HA PE3yJIbTaThl APYTUX
UCIIBITAaHHUH, TIPEIyCMOTPEHHBIX Tabnuueil 18, nomyckaercs NpoBOAUTh Ha pa3HBIX TpaHchopMaTopax
(mapasienbHbIe UCTIBITAHUS ).

[epeuenp napasieNbHBIX UCOBITAHUH CIIEyeT yCTaHABIMBATh B CTAaHIAApTax Ha TpaHC(HOPMATOPEI
KOHKPETHBIX THIIOB.

8.3.2 JlomyckaeTcsl COBMELEHUE OTACIbHBIX BUAOB UCIIBITAHUIN U3 NEPEUUCICHHBIX B 8.1.

8.3.3 TumoncrnosHeHUsI W YUCIIO0 TPaHC(HOPMATOPOB, MOIBEPTracMbIX Ka)KAOMY HCIBITAHUIO IPU
UCTIBITAaHHUSAX KBaJH(UKAIMOHHBIX, IUII YTBEP)KICHUS THIA, NEPHOAWYECKHX, TUIOBBIX M Ha
COOTBETCTBHE YTBEP)KICHHOMY THITy CIEAyeT YKa3plBaTh B CTaHAApPTaX Ha TPaHCHOPMATOPHI
KOHKPETHBIX THIIOB.

8.3.4 Ilpm mpmeMoCHaTOYHBIX HCIBITAHUAX TPAaHCPOPMATOPHI MOABEPralOT IMPOBEPKE METOIIOM
CIUTOIIHOTO KOHTPOJIA.

8.3.5 JlomyckaeTcst MpOBOUTH HCIIBITAHUS HA COOPOYHBIX €MHUIIAX U JIETAISX TPaHC(HOPMATOPOB.

JomyckaeTcss 1O COTJIacCOBaHMIO MEXIY HOTpeOHTENeM M H3TOTOBHUTENEM IIPU HCIBITAaHHIX
KBaTN(UKAINOHHBIX, Uil YTBEPXKICHUS THIA, NEPHOANYECKHX, THIIOBHIX W Ha COOTBETCTBHE
YTBEP)KIEHHOMY THITYy 3aCUMTBHIBATh UCIIBITAHUS TPaHC(HOPMATOPOB IPYTHX THUIIOB (CEepHii), UMEIOITHX



AQHAJIOTHYHBIE KOHCTPYKTHBHBIE MM TEXHOJOTHUECKHE DELIeHHsS WM OJUHAKOBBIE NPUMEHsSEMBbIe
Marepualsl, IPU HAJIMYMU TaKuX YKa3aHUW B CTaHJapTax Ha TpaHC(OPMATOPbl KOHKPETHBIX THIIOB.

8.3.6 IlocnenoBaTeIbHOCTh UCTIBITAHWN MOJKET OBITh IPOM3BOJIHOM, €M MHBIE TpeOOBaHUS HE
YCTaHOBJICHBI B CTaHAapTax Ha TPaHC(HOPMATOPHl KOHKPETHBIX THIIOB.

8.3.7 Ilpu OTpHLIATENBHBIX pe3yabTaTaX MNPUEMOCAATOUHBIX, MNEPUOJUYECKUX U THIOBBIX
UCTIBITaHNH TI0CTIE YCTPaHEHHs Ae()EKTOB MOBTOPHBIE MCITIBITAHMS IPOBOIAT B IOJHOM O0OBEME HIIH B
TEXHMYECKH OOOCHOBAHHBIX CIy4YasX B COKPAIIEHHOM OOBEME: IOBTOPSIOT MCIBITAHMS, 10 KOTOPBIM
MIOY4EHBl HEYNOBJIECTBOPHUTENIBHBIE PE3yIbTaThl, MWCHBITAHUA, KOTOPHIE MOIJTHM TOBIUATH Ha
BO3HHMKHOBEHHE JIe()EKTOB, a TAK)KE T€ UCIBITAHHS, KOTOPHIC HE IPOBOMIIUCH.

Ecnu xoHKpeTHbIE NMPUYMHBI HEYIOBIETBOPUTEIBHOIO PE3yJbTaTa HE YCTAHOBJICHBI, IIOBTOPHBIC
UCIIBITAHUS 110 ITyHKTaM HECOOTBETCTBUS MPOBOIST HA YJIBOSHHOM 4YHuciie 00pasIoB.

Pe3ynbTaTsl HOBTOPHBIX UCTIBITAHUI SIBIISIOTCSI OKOHUATEIbHBIMHU.

8.4 KpanudukaunoHHble UCTILITAHUS

8.4.1 Iopsinok mpoBeneHus kBamupuKkarmoHHbx ucnbitanuii — mo FOCT 15.001 u TOCT 15.309.

8.4.2 Jlomyckaercss 3acUMTBIBATH B KadeCTBE KBATH()UKAIMOHHBIX WCIBITAHUA WCIBITAHUS
OTIBITHBIX 00PAa3loB, MPOBEICHHBIE B COOTBETCTBHU C TaOmwmiei 18, ecnmn cOONIONEHBI CIIEAyIOIHe
YCIIOBHS:

OTIBITHBIE 00pa3mbl OBUIM M3TOTOBJICHBHI MO0 TEXHOJOTHH M Ha 00OpYIOBAaHWH, MPELyCMOTPEHHBIX
JIIsL CEpUITHOTO IPOU3BO/ICTBA;

MY U3TOTOBJICHWH YCTAHOBOYHOW CEpHM HE MPOBOAMIIACH JOPAOOTKA KOHCTPYKIHH, TpeOyromias
MIPOBEICHUS UCTIBITAHU;

BpeMsi, TIPOIIEAIICE MOCIC UCTIBITAHUI OMBITHBIX 00pPa3llOB, HE MPEBHIIACT CPOK, YCTAHOBIICHHBIN
JUTSL TIPUOTUYCCKUX UCTIBITAHUH.

Ecmu »Tm ycnoBus He COONIIOJCHBI, TO MPH COOTBETCTBYIOIIEM TEXHHUYECKOM OOOCHOBAHUHU
JIOITyCKAETCSl 3aCUUTHIBATH OTMACTBHBIC WCIBITAaHUS, HA pPE3ylbTaTax KOTOPBIX HECOO0ICHHE
YKa3aHHBIX YCIIOBHH HE OTPaXKACTCH.

8.5 IlpueMocaaTouHble MCIBITAHUS

[IpueMocnaTouHbIe WCIBITAHUS TPOBOAMT CIyk0a TEXHHYECKOTO KOHTPONS VUM JApyTas
YIOJTHOMOYEHHAs Ha 3TO CIyX0a IMpeAnpUATHSI-IH3TOTOBUTEIS.

O/IHOBPEMEHHO C MPUEMOCIHATOYHBIMHU HCHBITAHUAMH KKABIA TpaHc)OpMaTop IOJDKEH
MOJIBEPTraThCcsl TIEPBUYHON MOBEPKE IO MPaBUJIaM, IPUHATHIM B CTpAaHE-U3TOTOBUTEINE, U TI0 METOJIUKE
I'OCT 8.216.

8.6 Ilepnoauyeckue MCNbITAHUSA

8.6.1. Ilepmopnueckue WCHBITAHUS CIEAyeT MPOBOAWUTH Ha TpaHCPOpMATOpax CEpUIHOTO
MIPOU3BOJICTBA HE PEXKE OJHOTO pas3a B 5 JeT.

[MoxrBepxnenne cpenHel HapaOOTKK IO OTKa3a NEepBBI pa3 mpoBoaAT uyepe3 10 jer mocne Havyana
CEpHITHOTO MPOU3BOCTBA, 3aTEM — HE PEXE OJJHOTO pasa B 5 JIET.

8.6.2 Ecnmm mpom3BOACTBO TpaHC(HOPMATOPOB OBUIO MPEpPBaHO KO BPEMEHHW HACTYIUICHHS CpPOKa
OUYEpEIHBIX MEPHOANIECKUX WCIBITAaHWH, TO TPH BO300HOBJIEHWM BBIITyCKA CIIEAYET HPOBOAWTH
HEPUOJUYECKHE UCIIBITAaHHUSA TpaHc(OpMAaTOpPOB Ha oOpaslax MepBOH MapTHUH, W3TOTOBIEHHOH HOCIe
BO300HOBJICHUS TPOU3BOACTBA.

Jlo 3aBepimeHHs OTHAECNBHBIX (JUIMTENBHBIX IO BpPEMEHM) HCHBITAHWH, BXOAAIIMX B 00BEM
MEepHOINYECKUX HCIBITAHNH, OCHOBAaHUEM JUIS BBIMYCKa TpPaHC(OpPMATOPOB SIBISETCS IPOTOKOIN
HpEeABIIYIINX NEPHOJANIECKIX UCIIBITAHUH.

8.7 TumoBble WCHBITAHUS CIEAYET IPOBOAMTH B IOJHOM WJIM COKpAalleHHOM oObeMe
KBaIN(UKAIMOHHBIX HCHBITAHUHA TP W3MEHEHWH KOHCTPYKIWH, TNPHUMEHSIEMBIX MaTepHajioB WM
TEXHOJIOTUH TPOWU3BOJICTBA, €CIIM 3TH M3MEHEHHs MOTYT OKa3aTh BIIMSHHAE HA XapaKTEPHCTHKH HIH
rapameTpsl TpaHC(hOPMATOPOB.

B 3aBucumocTH OT XapakTepa BHOCHMOTO HM3MEHEHHUsS (M3MEHEHMI) HCIBITAHUAM JOIYCKAaeTCs
MOJBEPTaTh OTAEIbHBIE COOPOYHBIE EANHUIIBI, IETAIN, 00Pa3Ibl MATEPHATIOB H JAP.

8.8 HcmblTaHus Ans yTBEp)KACHHMS THIAa M HAa COOTBETCTBHE YTBEPXKACHHOMY THILYy CJEIyeT
IPOBOJIUTH IO MPAaBUJIAM, IPUHATHIM B CTPaHE-U3TOTOBUTEIE.

9 MeToabl KOHTPOJIS

9.1 ITpoBepka HA COOTBETCTBHE TPEOOBAHUAM COOPOYHOIO YEPTEkKA
9.1.1 [IpoBepke moanexar:



rabapuTHble'), yCTAHOBOUHBIE M NPHCOCAHHHTEIBHBIC DPa3Mephl, /s KOTOPHIX Ha COOPOYHOM
YyepTeke yYKa3aHbl IIPpeebHbIE OTKIOHEHHUS;

Macca Tparcdopmaropa’’;

COCTOSIHUE MOBEPXHOCTH HApPyKHBIX M30JIALUOHHBIX YacTel;

COCTOSIHHE 3al[UTHBIX OKPHITHI HapyXHBIX YacTei;

COCTOSIHHE TIIIOIIA/I0K O] 3a3EMIIIOIINE 3aKHMBI;

MPaBUJIBHOCTB 3aIIOJHEHHUS TaONNIeK TEXHUIECKUX TaHHBIX;

MapKHPOBKa BHIBOJIOB;

KOMIUIEKTHOCTb.

D Tonbko IpHU UCHbITAHUAX KBaJ'II/I(bI/IKaIlI/IOHHLIX, JUIL YTBEPXKICHUA THIIA, THUIIOBBLIX, MNEPUOANYCCKUX U Ha
COOTBETCTBUE YTBCPKIACHHOMY THUITY.

[IpoBepky mpOBOIAT BHEHNIHMM OCMOTPOM, H3MEPEHHEM YHHBEPCANBHBIM H3MEPHUTEIbHBIM
HMHCTPYMEHTOM, IIpH ITOMOIIN IIA0JIOHOB, a TaKXKe B3BEIIUBaHHEM TpaHc(opMaTopa Ha Becax 00IIero
MPUMEHEHHUS WJIM TIPU TOMOIIH NPYXHHHOTO THHAMOMETpA.

9.1.2 Tlpu npHEeMOCHATOYHBIX HCIBITAHHUSAX pPa3Mephl JOIYCKAaeTCs MpPOBEPSTh Ha JACTASIX H
COOPOYHBIX CIUHMIIAX JIO COOPKH TpaHCHOopMaTopa.

9.1.3 JlommyckaeTcst ompenensaTh Maccy TpaHc(opMaTropa CyMMHPOBAaHHEM Macc BCEX COOPOYHBIX
€/IMHMII.

9.2 Ompenenenue NPOOMBHOTO HANpPsDKEHWS W TaHICHCA Yrila JAWUDJICKTPHUYECKHX IOTEPh IPH
nucnbiTaany mpoosl Maciaa — 1o 'OCT 6581. [Inst TpaHChOpMaTOPOB ¢ HOMHHAIBHBIM HAIPSDKEHIEM
o 35 kB BkmounTensHO mpoba Macia OTOMpaeTcss B TOT e JACHb M3 €MKOCTH, U3 KOTOPOH Macio
3aMBaeTcs B TpaHCPOpPMATOp, a A TPaHCHOPMATOPOB C HOMHHANBHBIM HampspkeHrneM 110 kB u
BBILIIE — HEMOCPE/ACTBEHHO n3 TpaHchopmaTopa. [Topsaok B3sTHS MPOOBI JOKEH ObITh YCTAHOBJICH B
CTaHAapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.3 U3MepeHue CONPOTUBICHUS M30JIALUN OOMOTOK MpOBOIUTCA MeraommerpoM Ha 2500 B s
TIEpPBUYHBIX OOMOTOK He3azeMiisieMbIX TpaHchopmaropoB u Ha 1000 B — s mepBHYHBIX 0OMOTOK
3a3eMIIIEMBIX ¥ BTOPUYHBIX 0OMOTOK BCEX TPaHC(HOPMATOPOB.

9.4 UcneiTanue anexrpudeckoit npounocty u3onsiuu — 1o I'OCT 1516.2 u TOCT 22756.

[Ipu MOBTOPHBIX UCHBITAHUAX BHYTPEHHEW W30JMU IEPBUYHBIX OOMOTOK, IIPOBOANUMBIX C LIENBIO
MPOBEPKU pabOTOCIIOCOOHOCTH TPAHC(HOPMATOPOB MOCHE NPOBEIACHHS HCIBITAHMNH APYTUX BHUIOB,
UCTIBITATEIbHOE HAINPSHKEHHE MJOIDKHO ObiTh He Oomee 90 % HCHBITATENBHOTO HANpPSDKEHUS,
npexycmorpertnoro 'OCT 1516.1 u T'OCT 1516.3.

9.5 N3mepenne Toka xonmocroro xoxa — mo ['OCT 3481.1.

9.6 Omnpenenenue norpemrHocreil (6.15) u npoBepka rpymmsl coequHeHuss 0OMOToK (5.10) —rio
I'OCT 8.216. Ilpum wucnplTaHMM TPEXOOMOTOYHBIX TpaHc(hOpPMaTOpoB OOMOTKa, CBOOOIHAs OT
UCTIBITAHUH, TOJDKHA OBITH Pa30MKHYTA.

Jnst TpexoOMOTOYHBIX TpaHC(OpMaTOpOB, JUIMTEIBHO PAOOTAIOMIMX C BKIIIOYEHHBIMU Harpy3KaMu
Ha 00enx BTOPHYHBIX OOMOTKAaX, MOTPEIIHOCTH TPaHC(HOPMATOPOB ONIPENEINSIOT C BKIOYECHHEM
Harpy3ok Ha o0e BTopuuHble 0OMOTKH. [lopsiiok pacnpespeneHHs Harpy3oK MeXIy BTOPHYHBIMHU
OOMOTKAMH TIPH  ONpPEACIICHWH IOTPENIHOCTEH JokeH OBITh yKa3aH B CTaHOapTax Ha
TpaHcHOPMaTOPbl KOHKPETHBIX THITOB.

[Ipumeuanus

1 IlorpemHoCTH €MKOCTHBIX TPaHC(HOPMATOPOB, NMPEIHA3HAYEHHBIX AT pabOTHl B IMEKTPHUECKUX LETSX
TIEPEMEHHOT0 TOKa yacTtotoi 50 [, onpeaenstoT mpu yacToTax muTaromero Hanpspkerns 49,5 u 50,5 I'o.

2 TlorpemHocTH €MKOCTHBIX TpPaHC(HOPMATOPOB, NPEIHA3HAYEHHBIX JI1 pabOTHl B JJIEKTPHUYECKUX LETISIX
MIEPEMEHHOr0 TOKa yacToToi 60 I'l, onpeaensor Npyu 4acToTax MUTAIOLIEro Hanpsbkenus 59,5 u 60,5 I'n.

3 TlorpeniHocTH EMKOCTHBIX TpPaHC(HOPMATOPOB OMNPENEISIOT IPH Harpy3Kkax, COOTBETCTBYIOIIMX BCEM
kiaccaM TouyHocTH. C paspenieHus [OCyZapCTBEHHOrO LEHTpa IO MCIBITAaHUIO CPEACTB M3MepeHuit (1o
CrelMaNn3aliy) IO pe3ylbTaTaM MWCNBITAHUH JUIT  yTBEp)KAEHHMS THUma (IO MpPOBEPKE COOTBETCTBUS
YTBEPKIECHHOMY THITY) TpaHC(GOpMATOpa AOMYCKAETCsS MPOBEPSTH MOTPENTHOCTH 3TUX TPaHC(HOPMATOPOB TOIBKO
T10 BBICIIEMY KJIACCY TOYHOCTH.

4 TTorpemHocTH OOMOTOK IS 3aIUTHI ONPEAEIAIOT py HanpshxkeHusx 0,2 1 1,2 HOMUHATIBHOTO 3HAUYEHHUS.

5 Ilpn mpueMocAaTOYHBIX HCHBITAHHUAX OINPEAENICHHE MOTPENIHOCTEN 3IEKTPOMAarHUTHBIX TPAaHC(HOPMATOPOB
TIPOBOJIAT IPH MEHBIIEM YHCIIE 3HAYCHUH HANPSDKEHUH ¥ MOIIHOCTEH, eIl 000CHOBAHHOCTH TAKOTO YMEHBIICHUS
HOATBEPIKICHA KBAIM()UKAMOHHBIMH ¥ THIIOBBIMH MCIIBITAHHSMH.

9.7 HampspkeHne Ha BBOJIAX Pa3OMKHYTOTO TPEYTOJbHHUKA BTOPHUYHBIX JOMOJHHUTEIBHBIX 0OMOTOK
TPEXOOMOTOYHBIX TpaHCPOpMaTopoB (6.4) HM3MEpSIOT NMpH HAarpy3Ke 3THX OOMOTOK HOMHHAIBHOH
MOIITHOCTHIO ¢ K03 Punmerrom momHuocTH 0,8 (XapakTep HArpy3Kd — aKTHBHO-WHAYKTUBHBIH ).



Jlist modydeHHWss CHMMETPUHM TIEPBHYHOTO (ha3HOTO HANpSDKEHHsS JIOMYCKAeTCsl HCIBITHIBATD
TpaHcopMarop B THTAIOMEW CETH C 3a3€MIICHHOW HEHTpalblo IO CXeMaM, H300paKeHHBIM Ha
pucysakax b.9 u b.10 npunoxenus b.

9.8 HampspkeHne Ha BBOJIaX Pa3OMKHYTOTO TPEYTOJbHUKA BTOPHUYHBIX JOMOJHUTEIBHBIX 0OMOTOK
TPeXx0OMOTOUHBIX TpaHc(opmaTopoB (6.7), BO3HHUKaIOIIEe MPU 3aMBbIKAHHK OHOW U3 (Da3 IMepBUYHBIX
0OMOTOK Ha 3eMJII0, H3MEPSIOT IIPH HOMHUHAIEHOM 3HAYCHWU HATPy3KU JOMOIHHUTEIHFHBIX OOMOTOK U
3HAYCHUU HATPy3KA OCHOBHBIX BTOPHYHBIX 0OMOTOK, COOTBETCTBYIOIIEH HU3IIEMY KJIACCy TOYHOCTH.

[Ipu sToM TpanchopMaTOPHl BKIIOYAIOTCS B CETh C M3OJUPOBAHHON HEUTpPAibi0, a WX JMHEHHBIE
BBIBOJII IIEPBUYHBIX OOMOTOK IIOOYEPEJHO 3aKOpavyMBalOT Ha 3eminto. JlomyckaeTrcsi HpOBOIUTH
MCIIBITAHNE Ha JTIIOOBIX IBYX (ha3zax TPaHCHOPMATOPOB.

[Mpumeuanne — Ilpu ucneitanusax o 9.7 u 9.8 HE0OXOAUMO 3a3eMIICHUE IONOIHUTEIBHBIX BTOPHYHBIX
00MOTOK 4epe3 MpOOMBHOM MPEeIOXPaHUTENb I TPAaHCHOPMATOPOB, BKIIFOYAEMBIX MO CXEMaM, H300PaKCHHBIM Ha
pucyskax b.4 u b.5 npunoxenus b.

9.9 HUcneiTanne Ha HarpeB mpu mnpexpenbHoi Mommocth — 1o ['OCT 3484.2 wmeromom
HETIOCPECTBEHHOW HArpy3Ku IpU MUTaHUM HOMUHAJIBHBIM HANpsDKCHUEM CO CTOPOHBI NMEPBUYHON
0OMOTKH M pacrpelieiecHueM Harpysku cornacHo 5.4. Ilpu 3ToM fomyckaercst KOHTPOJIUPOBAThH TOJIBKO
TeMIepaTypy OOMOTOK 10 M3MEHEHHIO CONPOTHBIICHHS, @ Y MAacClIOHAIIOJHEHHBIX TpaHCc(hOpPMaTOpOB
TaKXKe TeMIepaTypy BEpXHHUX CJIOEB Maca.

9.10 UcnblTaHue Ha yCTOWYMBOCTD K JIMTENBHBIM OJHO(A3HBIM 3aMbIKaHUSIM IHUTAIONIEH CETH Ha
3€MJTIO TIPOBOJIAT TOJIBKO JUIS 3a3eMJIISIEMBIX TPaHC(OPMATOPOB, PeAHA3HAYCHHBIX ISl pa0OTHI B CETAX
C M30JIMPOBAHHOI HeWTpanbio (6.6).

K rtpexdazaeiM TpanchopmaTopaM, a Takke K Tpex(asHBIM TpymmaMm — OZHO(pA3HBIX
TpaHcopMaTopoB, OOBEAWHEHHBIX MNPEIANPHATHEM-U3TOTOBUTEIEM B EAMHYI0 KOHCTPYKIHIO,
MOABOAAT Tpex(a3HOE MPAKTHUECKH CHHYCOWAANBHOE M IMPAKTHYECKH CHMMETPHYHOE HAINpsDKEHUE,
paBHOE HanboJbieMy padbouemy 3HaueHuto o [OCT 1516.3 ¢ mocneayronuM 3aMbIKaHHEM OIHOW U3
(a3 nepBuuHOi 0oOMOTKM Ha 3emino. K omHodaszHbIM TpaHChOpMaTopam MOIBOJAT HAINpsDKEHUE,
paBHoe 1,9 HOMUHaIBHOTO.

[Tpu ncnbrTanny TpancgopMaTopoB BTOPHYHBIE OOMOTKH JIOJKHBI OBITH HAarpy)kK€Hbl MOLTHOCTBIO,
YKa3aHHOHU B CTaHAApTaxX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

B »TOM pexumMe TpaHC(hOpPMATOpHl HCHBITHIBAIOT B TeueHHWe 8 4. [IpeBbllieHMe TemmepaTypsl
Tparc(HopMaTOPOB JTOIKHO COOTBETCTBOBATH 6.11.4.

Temneparypy TpanchopMaTopoB, NOABEPTAIONINXCS MOBBIIIEHHOMY HanpspkeHHIo B Tedenue 30 ¢
(Tabmuma 14), He KOHTPOIUPYIOT.

INocne 3TUX HCIbITaHUH TpaHCHOPMATOPHI NOIKHBI OBITH TIOABEPTHYTHI IOBTOPHBIM HCIIBITAHUSM B
00BeMe IPUEMOCIATOYHBIX.

9.11 HcnoblTanuss Ha yCTOWYMBOCTH K TOKaM KOPOTKOTO 3aMBIKaHHUS TPOBOIST CIEAYIOIINM
o0pazom.

K nmnepBuyHbiM o0OMOTKaM TpaHc(HOpPMAaTOpPOB MOJBOAAT Hampsbkenue, pasHoe 0,9—1,05
HOMHUHAJIBHOT'O, TP Pa30MKHYTHIX BTOPUYHBIX OOMOTKax. 3aTeM OJIHy W3 BTOPHYHBIX OOMOTOK C
TIOMOIIBIO CHELUAIBHOTO YCTPOWCTBA 3aKOPaYMBAIOT M BBIAEPKUBAIOT pekuM B Tedenue 1 c. Ilpu
9TOM HalpsDKEHUE Ha BBIBOAAX MEPBUYHOIN OOMOTKH JJOJDKHO COXPAHATHCS B YKa3aHHBIX ITpezesax.

Kpurepun oneHKH JOKHBI OBITH YKa3aHBI B CTAaHAAPTaX Ha TPAHC(HOPMATOPHI KOHKPETHBIX THIIOB.

[Ipr WCOBITAHUM 3ICKTPOMArHUTHBIX TPAHC(HOPMATOPOB M 3INEKTPOMATHUTHBIX yCTPOWCTB
€MKOCTHBIX TpaHC(HOPMATOPOB HAIMPSIKEHHE JOMTyCKACTCS IMOABOAWTH CO CTOPOHBI BTOPHUYHBIX
0OMOTOK MpH 3aMKHYTOH HAKOPOTKO MEPBUYHON OOMOTKE.

9.12 Paboty TpaHchopmaropa HpH MEPEeXOJHBIX MPOILECCaX MPOBEPSIOT C OCIHHUUIOrpaduIecKoi
3aIMChI0 WJIM OIpeleIeHHeM IIOKa3aTellied mpolecca IPYIMMH METOAaMHM, OOecleuMBaIOIMMH
HEOOXOJMMYIO TOUHOCTH U3MEPEHUI.

9.12.1 HcnelTaHue Ha 3aTyXaHHE MEPEXOJHOIr0 Ipolecca MpU KPaTKOBPEMEHHOM KOPOTKOM
3aMBIKaHMM BO BTOpWYHOW uenu (6.13.1) mpoBOIST 3aMbIKaHWEM HAKOPOTKO BBOJOB OCHOBHOM
BTOPUYHOM OOMOTKM TpaHc(hopMaTopa IIPHU OIBITE XOJOCTOro Xxoja. [lajgeHwe HampspkeHus BO
BHEIIHEH IIeNM IPH 3TOM JIOJDKHO ObITh He Oonee 10 % HOMHUHANbHOTO 3HayeHUs. [{JTUTENBHOCTH
MIEPEeXOJHOTO IIPOILECcca OIPEAEIAIOT AeciaTh pa3. Ecim XoTs Obl B OJHOM Cilydae UIMTEIBHOCTD
MEPEeXOqHOTO TIporiecca cocTaBUT Ooiee 10 mepHomOB HOMHHANBHONW YacTOTHI, TO TIPOBOMST
JIOTIOTHUTENBHO 90 aHaIOTHYHBIX MPOBEPOK. [IpH 3TOM JUIMTETBHOCTH MEPEXOJHOTO MPOIIEcca MOXKET
661Th 0T 10 10 15 Mepno10B HOMUHAITEHOW YacTOTH He OoJiee YeM B TpeX cirydasx u3 cyMMmapHbIXx 100.

9.12.2 VcnpITaHne Ha CKOPOCTh CHWYKEHUSI BTOPUYHOTO HATIPSKEHUS 10 YCTAaHOBICHHOTO 3HAYCHHUS
(6.13.2) mpu BHE3aTHOM KOPOTKOM 3aMBIKaHUH Ha 3a)KMMaxX IEePBHYHON LIEMH MPOBOSIT 110 JIBa pa3a



HavMEHbIIEH B BBICIIEM KJIACCe TOYHOCTH M HauOONbIIeH B HHM3IIEM KJIacCe TOYHOCTH AKTUBHO-
WHIYKTUBHOM Harpyskoi c¢ koad¢unmenrom momiHoctd 0,8 W NP MIHOBEHHOM NEPBHYHOM
HaNpsDKeHUH, OJIM3KOM K HYJICBOMY W MaKCHMaJbHOMY 3HA4eHHSIM. DJTa IPOBEPKA MOXET OBITH
IIPOBEJICHA TI0 CXEMe, M300paXEHHOM Ha PHCYHKE 2, COOTBETCTBYIOIIEH AKBHBAJIEHTHOW CXeMe
eMKOCTHOTO TpaHcdopmaropa. I[lapameTpbl SKBHBaJEGHTHOW CXEMBl JOJDKHBI OBITh yKa3aHbl B
CTaHIapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

Jormyckaercss TPUMEHSATh IPyrde METOIBl HCIBITAHWNA, KOTOpPBIC IOJDKHBI OBITH YKa3aHBl B
CTaHJapTax Ha TpaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

9.13 Meroapl ¥ BUJABI HCIBITAHUA TPaHCHOPMATOPOB HA YCTOMYMBOCTh K KIMMATHYECKHM
BHEIIHUM  Bo3naeiicTBytomuM  ¢aktopam 1o ['OCT 16962.1 u MEXaHHMYSCKHM BHEIIHUM
BozzckcTByonM (akropam 1mo I'OCT 16962.2 nomkHbl OBITH yKa3aHbl B CTaHAApTax Ha
TpaHcopMaTopsl KOHKPETHBIX THIIOB B 3aBUCHMOCTH OT HCIIOJHEHUS M KOHCTPYKTHUBHBIX
ocobeHHOCTEH TpaHC(HOPMATOPOB.

[Ipn ucneITaHnsax TpaHCc(HOPMATOPOB KAaTErOpHHM pa3MelleHHs | Ha BO3AEHCTBHE HArpy3oK OT
BETpa, TOJIOJIEIa U TSHKEHHSI IPOBOIOB OCHOBAaHKE TPaHC(HOPMATOPa JKECTKO 3aKPETUIAIOT, & K CepeAnHE
BBIBO/IA €r0 MEPBUYHON OOMOTKH NPHKIAABIBAIOT HAarpys3Ky, yCTaHOBICHHYI0 B 6.8.3. YkazaHHYIO
HArpy3Ky MpPHUKIAABIBAIOT IMOOYEPEIHO B TPEX B3aWUMHO NEPHCHIUKYISPHBIX HANpaBICHUSIX: B
TOPH30HTATBFHON IUIOCKOCTH TI0 OCH BBIBOZA B CTOPOHY OT TpaHC(OpMaropa, B TOPHU3OHTAIBHOU
IUIOCKOCTH B HAIPaBJICHHWH, MEPIEHIUKYISIPHOM K OCH BBIBOJA, M B BEPTHKAJIHHON IUIOCKOCTH IO
HaMpaBJIECHUIO K OCHOBAHUIO.
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T1 — nuraronmii Tpanchopmarop; C — KOHAEHCATOp 0TOOpa MOITHOCTH €MKOCTHOTO
TparchopmaTopa; 72 — TpaHchopMaTOp HAPSHKSHUS IS OCIIFULIOTpagupoBanus; DY —
AJIEKTPOMArHUTHOE YCTPOUCTBO EMKOCTHOTO TpaHC(OpMaTopa; B — BHICOKOBOJIBTHBIH
KOPOTKO3aMBIKaTEeNb; S, — Harpy3Kka OCHOBHOW BTOPHYHOH OOMOTKH

Pucynox 2

Jlyist cTep)KHEBBIX BBOJIOB M BBIBOJIOB, PACIOJIOKEHHBIX BEPTHKAIBHO, HArPy3Ky HPHKIIAJBIBAIOT
MOOYEPETHO B IBYX HANPABJICHUSX: BEPTUKAIBLHO BBEPX M TOPU3OHTAIBHO B JIIOOOM HaIllpaBJICHHH.

B xax7j0M HanpaBieHUU BpeMsl BBLICPIKKH Harpy3ku — 1 MUH.

TpanchopmaTop CUMTAIOT BBIAEPXKABIINM HCIIBITAHNE, €CIIM BO BPEMsI H IIOCTIE €T0 IIPOBEACHUS HE
OTMEUCHO IMOBPEXICHUH TpaHcopmaropa WIM BBIBOJA, TEYM Macia y MAacJOHANOJHEHHBIX H
YBEIIMUYCHNE YTEUKH Ta3a Y ra30HAIOIHEHHBIX TPaHC(OPMATOPOB.

9.14 Onpenenenue KOMMYECTBEHHON YTEUKH T'a3a Ta30HATIOIHEHHBIX TPAHC(HOPMATOPOB

VcnbiTanue 1O ONpPEAETICHUIO YTEUKH ra3a MpOBOAST HPU TEMIEpAType OKpPY’Karolled Cpembl
(25£10)°C.

HcneiTyeMbiii  TpancopMaTop, 3amoJIHCHHBIH Ta30M J0 HOMHHAIBHOTO pPabodyero IaBieHUS,
MOMEIAIOT B 3aMKHYTHIH 00beM (Kamepy, 4eXOJ M3 IMOJMMEPHOW IUIEHKH), KOTOPHId HE IOJDKEH
MIPEBBIIATH HAPYKHBIH 00bEM UCIIBITyeMOro TpaHcdopmaropa Oosee yeM B 3 pasa.

BHyTpn oObEeMa JOJDKEH pacroyiaraTbesi BEHTHIISITOP, CHOCOOCTBYIOIINIT TIEpEMEIIMBAHUIO CMECH
BO3/lyXa U rasa, 3aloJIHAIONIEr0 TpaHchopMaTop.

Ilocne ycraHoBkM TpaHcopmaropa B 3aMKHYTHIE 00BbEM B TIOCHETHHH BBOAAT LIy
qyBCTBUTEIBHOTO NMpHOOpa (TeUEencKaTess), pearnpyromero Ha Majible KOHIIEHTPAaluH I'a3a, KOTOPBIM
3aII0JTHEH HCTIBITYyeMBbIH TpaHcdopmarop, M (GUKCHPYIOT MoKazaHus npubopa. Uepes ompeneneHHbIH
MIPOMEXYTOK BPEMEHH BBIIEPKKH TpaHc(opMaTopa B 3aMKHYTOM oOBeMe (Hampumep | 9) omepamuio
MIOBTOPSIIOT.

I'onoByto yTeuky rasa g, % Macchl ra3a B HCIIBITYyEMOM TpaHC(HOpMaTOpe, ONPEACISIOT 10 (hopmyrte
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rie AC — pa3HOCTh KOHIIEHTPAIIMK I'a3a B 3aMKHYTOM 00bEME 3a BPEMsI BBIAEPIKKH, T/,
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d — TIOTHOCTH Ta3a B TpaHcdopmarope;
t — BpeMsi MEeXIy U3MEPECHUSIMH, Y.
Jlnis Tpancdopmaropa, 3ar0IHEHHOTO 3JIera30M, TOIOBYIO YTEUKY ra3a OnpeessitoT mo Gopmyrie
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[Ipumeuanus

1 3HaueHuss 00bEMOB, HEOOXOAUMBIX JJISI BEIYUCICHUS YTEUKH, TOJDKHBI OBITH ONPEAEIECHBI ¢ MOTPEIIHOCTHIO,
He npesbimaomeit 20 %.

2 Ecmu mkama mnpubopa JUIs ONpeeieHHs YTEeYKd He KaauOpoBaHA HEMOCPEICTBEHHO B 3HAYCHHSIX
KOHIICHTpAIIMK Ta3a, T/, 3TH 3Ha4eHHs HaxomsaT mno 3aBucuMoctd C = f(H) (rme H — moOKa3aHUs mpubopa B
¢/IMHUIIAX NIKAJIB), MPUIOKEHHOW K CBUJICTEIBCTBY 00 aTTecTaruu (KaTnOpoBKe), MPOBOAUMOMN B YCTAHOBICHHOM
MOPSITIKE.

9.15 UcnbiTaHHE HA IPOYHOCTH IPH TPAHCHOPTHPOBAHUH

9.15.1 Metonpl UcCHBITAaHMSA Ha MPOYHOCTh Npu TpaHcnoptupoBaHuu no I'OCT 23216 momxHbI
OBITH yKa3aHbI B CTaHAApTaX Ha TPAHC(HOPMATOPbl KOHKPETHBIX THUIIOB.

9.15.2 Tlocne wucnbTaHusi TpaHcOpMATOPBl PAaCHaKOBBIBAIOT, NPOBOISAT BHELIHUH OCMOTp
TpaHcdopMaTopoB, Tapsl, KPEIUICHNH, a TaKXKe IMPOBEPSIOT ITapaMeTphl, YCTAHOBJICHHBIE B CTaHIApTax
Ha TpaHc(opMaTopbl KOHKPETHBIX THIIOB.

9.15.3 TpanchopmaTop 1 €ro yInakoBKy CUMTAIOT BBIICP)KAaBIINMH UCIIBITAaHUE, €CITH:

a) IPY BHEIIHEM OCMOTpE yIaKOBKH He 0OHApYKEHBI MEXaHUUECKHE TIOBPEXKICHUS Taphl, BEAYIIHE
K TOTEepE 3allUTHBIX CBOMCTB, a TAKXXE HAPYIICHHWS KPEIUICHWH YMaKOBAaHHBIX HM3ACIHH B Tape.
Jlonmyckaercst ociabiieHne KpEIIeHHH H3IeNusl B Tape, €CIM 3TO HE IPUBEIO K TOBPEXKACHHIO
TpaHcdopmaropa B Ipolecce UCIBITAHHS;

0) rmpu BHEITHEM OcMOTpe TpaHchopMmaTopa He 00HAPYKEHBI TIOBPEXKICHUS, MPETSTCTBYIOUINE €ro
pabore, a pe3yJabTaThl IOBTOPHBIX HCIBITAHWH Ha DIEKTPUYECKYIO IPOYHOCTh H30JIMUA U
OIpeieJIEHUE MOrPEITHOCTEH — MOJIOKUTEIBHBIE.

9.15.4 Tlpn ynakoBKe HECKOJBKHX TpaHC(HOPMATOPOB B OJHMH SIIMK JOMYCKAeTCs MPOBOJIUTH
MIPOBEPKY MapaMeTPOB BHIOOPOUYHO. YHCIIO MOIEKAINX UCTIBITAaHUIO TPAHC(HOPMATOPOB JIOIKHO OBITH
YKa3aHo B CTaHAapTax Ha TPaHC(HOPMATOPHl KOHKPETHBIX THIIOB.

9.15.5 Jlna kpymHOTaOapuUTHBIX TpaHC(OPMATOPOB HCIBITAHUE JOMYCKACTCS HE INPOBOIMTH, a
CIIOCOOHOCTh  TpaHC(OPMATOPOB W  YMAKOBKH MPOTHUBOCTOSITH paspyLIAIONIEMYy BO3JEHCTBHIO
MEXaHWYECKUX Harpy30K IIPU TPAaHCHOPTUPOBAHUM OLIEHHBAIOT IO PE3yJIbTaTaM TPAaHCIOPTUPOBAHUS
9THX WJIN aHAJIOTUYHBIX U3JEINH TTOTPEOUTENIO.

9.16 UcnbiTanne yakoBKH TpaHcdopMaTopa Ha cOpachiBaHHe

9.16.1 Meronsl ucHbITaHUS yIakoBKH TpaHchopmaropoB Ha cOpaceiBanue no ['OCT 18425
JIOJDKHBI OBITh YKa3aHbl B CTAHAAPTaX Ha TpaHC(HOPMATOPbl KOHKPETHBIX THIIOB.

9.16.2 HcnplTaHWI0O TOABEPrarOT YMNAKOBKY CyMMapHOH Maccoll (BMecTe ¢ YIaKOBaHHBIM
tpanchopmaropom) mo 200 kr. YmakoBky cymmapHOW Maccoil Oonee 200 Kr, a Takke YIaKOBKY,
MapKHUpOBaHHYIO 3HaKOM «Xpymkoe. OcTOpOXXKHO», UCTIBITAaHHIO Ha NPOYHOCTH NMPH COpPACBIBAHUU HE
TIOJIBEPTaIOT.

9.16.3 Slmumk (YyHakoBKy) C HaxoIsIIMMCS B HEM TpaHc(opMaTropoM (TpaHCOpMaTopamu) HIIH
MaKeTOM, UMHTHPYIOIINM YIIaKOBAaHHBIE TpaHC(opMaTopsl, cOpPAchIBAIOT OAWH pa3 Ha IUIOMIAAKY IO
T'OCT 18425 Ha ero TOpLEBYIO CTOPOHY C BBICOTHI:

0,5 M — mpu cymmapHoit Macce (TpaHcopmaTopa u yrmakoBki) 10 100 KT BKITIOUNTETHHO;

0,3 M — mnpu cymmapHoi Mmacce (tpanchopmatopa u ymakoBkd) cBeime 100 mo 200 kr
BKJIFOUHMTENBHO.

9.16.4 Ilo oxOHYaHUY UCHIBITAHUS IPOBOJAT BHEIIHUN OCMOTp YIaKOBKH.



9.16.5 VYmakoBKy CYMTAIOT BBbIIEp)KaBIIEH WCIBITAHWE, €CIM TPU BHEUIHEM OCMOTpPE HE
oOHapy)keHbl TOBPEXICHUS, BEAyIIME K IOTepe €€ 3alluTHBIX CBOWCTB. Jlomyckaercs ocnalieHue
OTJETBHBIX KPETUICHHUH.

9.17 VYpoBenp uactuuHbiX pazpsanoB onpenesnsitor mo ['OCT 1516.3 u I'OCT 20074. Meron
M3MEpeHNs TaHTeHCa YIila AUAIICKTPHUECKHUX ITOTEPh MAcCJIOHAIIOJHEHHBIX TPAaHC()OPMATOPOB JIOJDKEH
OBITh YKa3aH B CTaHAApTaX Ha TpaHC(HOPMATOPEI KOHKPETHBIX THIIOB.

9.18 IlomTBepkmeHue cpemHeid HapaOOTKM 1O OTKa3a IMPOBOAAT HAa OCHOBaHWH cOopa y
motpebuteneir u obpaborkm mHPOpMAIH 0 paboTe TPaHCHOPMATOPOB WIM HX IMPOTOTHUIIOB IO
METOJIMKE, yKa3aHHOI B cTaHIapTe Ha TpaHc(hopMaTop KOHKPETHOTO THIIA.

9.19 Ucnerranus Ha repmetnaHocTs — 1o ['OCT 3484.5.

9.20 JInvHy myTH YTEYKH BHEIIHEH M30JIAMM TpaHC(OPMATOPOB HA COOTBETCTBHE TPEOOBaHHSIM
6.9.1.4 nposepsitot o 'OCT 9920.

9.21 M3mepeHne COMPOTHBIICHHSI 0OMOTOK MOCTOSHHOMY TOKY mipoBepsitoT o [OCT 3484.1.

9.22 MeTopl HCIBITAaHKS Ta30HAIOIHEHHBIX TPAaHC()HOPMATOPOB HA B3PHIBOOE30MACHOCTH JOJIKHBI
OBITh YKa3aHBI B CTAHAAPTAX HA TPAaHCPOPMATOPHI KOHKPETHEBIX THIIOB.

10 TpancnopTHpOBaHMe M XPaHEHH e

10.1 TpanciopTupoBaHue

10.1.1 TpaHcnopTUpOBaHHE YMAKOBAaHHBIX TPAaHC(HOPMATOPOB OCYLIECTBISIOT TPAHCIIOPTOM
mro6oro Buaa. TpeOoBaHMA K TPAHCIIOPTUPOBAHUIO B YAaCTH BO3AEHCTBHSA MEXaHHMYECKHX (HaKTOPOB I10
I'OCT 23216 u xnumaruueckux ¢paxkropos BHemHel cpensl mo 'OCT 15150 nomxkHb ObITh YKa3aHbI B
CTaHAapTax Ha TpaHC(HOPMATOPbl KOHKPETHBIX THUIIOB.

[Tpu TpaHCTIOPTHPOBAHMU B TPAHCIIOPTHBIX KOHTEHHEpax TpaHcdopmaropsl 0e3 MHAMBUAYaIbHOM
YIIaKOBKH JIOJDKHBI OBITh HAJIEKHO 3aKPETUICHBI M PEI0XPAaHEHBI OT MEXaHMYECKUX OBPEKICHUH.

Jlomyckaercsi TpaHCIIOPTHPOBaHUE TpaHC(HOpMATOPOB B Ipereiax OIHOTO ropojaa 0e3 yHakoBKH
IIPY YCJIOBHUH MPHUHATHSL HEOOXOJUMBIX MEp, HCKITIOYAIOIINX BO3MOXKHOCTD X TIOBPEKICHHS.

10.2 XpaHeHue

10.2.1 TpeOGoBaHuS K XpaHCHHIO TPAaHCHOPMATOPOB B HACTH BO3ICHCTBHSA KIMMATHICCKAX
taxropoB BremHedr cpeapl mo ['OCT 15150 gomkHBI OBITH yKa3aHel B CTaHIapTax Ha
TpaHchOPMATOPbl KOHKPETHBIX THIIOB.

11 Yka3aHusl 110 HKCILTyATAUMHA

Ilpu BBOZE B OKCIUTyaTAlMIO, a TAKXKe B IMPOIECCE IKCIUTyaTallid TPaHCHOPMATOPOB ClEAyeT
co0uroaTh TpebOBaHMsI, YCTAHOBICHHbBIE B CTAHAAPTaX HAa TPAHC(HOPMATOPHI KOHKPETHBIX TUIIOB. JTH
TpeOOBaHMUS YKA3bIBAIOT B OKCILTYaTAIIMOHHON OKYMEHTAIHH.

12 'apanTHN U3roTOBUTEISA

12.1 UsroroBurenp rapaHTHPYeT COOTBETCTBHE TpaHC(HOPMATOPOB TPEeOOBAHUSAM HACTOSIIETO
CTaHJapTa MPU COOIOACHUH yCIOBUN MPUMEHEHHs, SKCIUTyaTallid, XpaHEHNS U TPAHCIIOPTHPOBAHUSA,
YCTaHOBJICHHBIX HACTOSIIIUM CTaHAAPTOM.

lapanTHiiHBI CPOK OSKCIUTyaTaluk TpaHc(hOPMaTOPOB — TpPU Toja C MOMEHTa BBOJa B
JKCIUTyaTalio, HO He Ooiee Tpex C MOJOBHUHOW JIET CO JHS OTICpy3KH TpaHchopMaTopa C
MPEIIPUATHS-U3TOTOBUTEIIS.

12.2 JIns TpanchOpMaTOpOB, MPEIHASHAYCHHBIX JUIsl 9KCIIOPTA, TapaHTHWHBIA CPOK SKCIUTyaTaIllul
YCTaHABJIMBACTCS B COOTBETCTBUU C HOPMaMH, IPHUHITHIMA B CTPaHE-U3rOTOBUTEIIE.

NPUJIOKEHUE A
(pexomernodyemoe)

Bb100p HOMUHAJILHBIX MOLIHOCTEH 1711 TPaHCcpopMAaTOPOB
Pa3JIMYHBIX KJIACCOB TOYHOCTH

Homunanbabie MOIIHOCTHU IJIsA TpaHC(i)OpMaTOpOB Ppa3IMYHbIX KJIACCOB TOYHOCTH, BLIGI/IpaeMI)Ie 10
5.2, OIMPCACIIAIOT, UCXO0d U3 YCTAHOBJICHHBIX MPCACIbHBIX 3HAYCHHH HOFpeH.IHOCTeﬁ HalpsHKECHUA 1J1
9THUX KJIACCOB TOYHOCTH.



Ha pucynke A.l mpuBeneHbl pEeKOMEHIyeMble XapaKTePUCTHKU MPOIEHTHOIO H3MEHEHHUs
BTOPUYHOTO HAIPsHKEHUS TpaHCPOpMaTopa, COOTBETCTBYIONINE KOI(PPHUIIUEHTY MOIIHOCTH BTOPHYHOM
Harpy3ku 0,8 Ipu aKTUBHO-HHAYKTUBHON HArpy3Ke.

+

0,2
0,16
0,17

N Suow ~25,0m 480 S

HOM

f— morpenrHocTh HanpsHKeHust, %o; Sy, — HOMUHAIIbHAS MOIITHOCTh
JUTS BBICIIIETO KJIacca TOYHOCTH, B-A

Pucynox A.1

BepxHsis XapakTepHCTHKa COOTBETCTBYET IPHIJIOKECHHOMY NepBHUYHOMY HampspkeHUio 0,8 Ul
HIDKHI — HanpsbkeHnio 1,2 Uyy. XapakTepUCTHKH MO3BOJIIIOT ONpPENesTh Ko3()(GUIMEHTHI
KPaTHOCTH HOMHHAIBHBIX MOIIHOCTEH [yl Ooiee HHM3KHMX KJIACCOB TOYHOCTH IO BEIOpaHHOM
HOMHHAJIGHOH MOITHOCTH ISl BBICIIErO Kjacca TOYHOCTH. XapaKTePUCTHKH NPHBEICHBI JUIA
TpaHchopMaTopa, IMEIOLIETO BEICIIINA Kiace ToguHocTH 0,2.

Bribop KpaTHOCTH HOMHHANBHBIX MOIIHOCTEH Ui KiaccoB TOYHOCTH | W 3 momryckaercs
OCYIIECTBJIATH 1O PUCYHKY A.l 1o BEIOpaHHONW HOMHUHAIBFHON MOIIIHOCTH 7 Kitacca TouyHocTH 0,5.

Knace tounoctu 0,5 miast manHoro Ttpanchopmaropa — Beicimid. KoadduuueHTs KpaTHOCTH
MOIIIHOCTEH MPUOIN3UTEIILHO paBHbI 1,5 u 3,5.

Bri0op MomiHOCTEH OCYIIECTBISIFOT MO PUCYHKY A.l Tak, 4ToOBI XapaKTEpPHCTHKA IOTPEHIHOCTH
TpaHchopMaTopa MMena Obl ONpEACICHHBINA 3amac, COCTaBistomui npumepHo 20 % mpenenbHOro
3HAYEHMs MOTPEIIHOCTH BTOPUYHOTO HANpPSHKEHUS WM 5 % € y4eToM pe3yJbTaTOB KIMMaTHYECKHX
WCTIBITaHWH, TIPOBEACHHBIX P BEPXHEM M HIDKHEM 3HAUYEHHAX Pab0YMX TEMIIEpaTyp OKpY’KaromleH
cpenbl o 'OCT 15150 u TOCT 15543.1.

Ha pucynke A.1 mpsamoyronsHuk ABCD xapakTepusyeT MpeaelIbHO [OMyCKAEMYyI0 30HY
MOTPEITHOCTH HAmpsDKeHUsl TpaHcopMaTopa IMpH W3MEHEHWH BTOpHYHOW Harpysku ot 0,25 mo
HOMHHAIIBHOTO 3HAYEHUSI.

[MorpemrHocTh HanpshKeHUS f, %, ONPENENIOT 1o hopMyJie

g =Buo U220 (A1)

1

rae Kion — HOMUHANBHBIN KO3 duimeHT Tpanchopmanum;
U, — 3HaueHHe NepBUYHOTO HaNpsKeHus, B;
U, — 3HayeHne BTOPUYHOTO HAIPSDKEHUS, COOTBETCTBYIOIIEE MPHIOKEHHOMY HaNpspKkeHHIo U
TIPU JTAaHHBIX YCIIOBUSIX M3MepeHus, B.



MNPUJIOXEHUE b
(cnpasounoe)

CTpyKTYpHBI€ 2JIEKTPHYECKHe CXeMbl BKJIIOUEHHsI TPaHCc(hopMaTopoB

CxeMbl BKIIIOUYEHHS TPaHC()OPMATOPOB JOKHBI COOTBETCTBOBATh M300paXKEHHBIM HA PHCYHKaX
b.1—b.10.

PucyHnok b.1 — Cxema BkiroueHust oiHO(a3HBIX HE3a3eMIIIEMbBIX
JIBYXOOMOTOYHBIX TpaHC(opMaTopoB B TpeX(azHbIX AIEKTPHUECKUX CETAX
C U30JIMPOBAHHON HEUTpanbio U HanpsbkeHnueM 3 — 35 kB

-

Pucynok b.2 — Cxema BkiroueHust oiHO(a3HBIX 3a3eMIISIEMBIX U TPEX(Pa3HbIX 3a3eMIIIEMbBIX
JIByXOOMOTOYHBIX TPAHC(HOPMATOPOB B TPEeX(Pa3HBIX AICKTPUICCKHUX CETIX
C U30JIMPOBAHHON HEUTpaIbIO U HampsikeHueM 3 - 35 kB

N
I

Pucynok b.3 — Cxema BkiroueHnst o1HO(a3HBIX 3a3eMIISIEMBIX U TPEX(Pa3HBIX
3a3eMJISIEMBIX JBYXOOMOTOYHBIX TPaHCHOPMATOPOB B TPeX()a3HBIX HIEKTPUIECKHX CETIX
C M30JMPOBAHHOW HEUTPAIIbIO M HaNpsDKeHHEM 3 - 35 kB

i

Pucynok b.4 — Cxema BriroueHus TpexdaszHbIX TpeX0OOMOTOUHBIX TPaHC(HOPMATOPOB
B Tpex(a3HbIX MICKTPHYCCKHUX CETAX C H30IMPOBAHHONM HEHTPaIbio M HaNpshKeHueM 3 — 35 kB




—Ir

Pucynox b.5 — Cxema BmoueHHS TpeX(Pa3HBIX TPEXOOMOTOYHBIX TpaHCHOPMATOPOB
B TpeX(a3HbIX AIEKTPHUECKHUX CETAX C M30JIMPOBAHHON HEUTPaIbio M HanpspkeHneM 3 — 35 kB

g

Pucynok b.6 — Cxema BkiroueHus1 01HO(a3HBIX 3a3eMIISIEMBIX U TPEX(Pa3HBIX 3a3eMIIIEMbBIX
TPEXOOMOTOYHBIX TPaHC(HOPMATOPOB C JBYMsI OCHOBHBIMH BTOPHYHBIMU OOMOTKAaMH B TPEeX(a3HbIX
ANEKTPUUECKUX CETAX C U30JUPOBAHHOM HelTpasbio U HampsbkeHueM 3 — 35 kB

i

Pucynok b.7 — Cxema BiroueHus 01HO(a3HBIX 32a3eMIISIEMBIX TPEXOOMOTOUHBIX
TpaHc(opMaTopoB C JBYMSI OCHOBHBIMH BTOPHYHBIMUA OOMOTKAaMH B TPEX(PA3HBIX AIEKTPUUECKHX
CeTsIX C 3a3eMJICHHOM HelfTpainbio u HanpsbkeHueM 110 kB u Bolmie

i

Pucynok b.8 — Cxema BkiroueHHs 01HO(A3HBIX 323€MIISIEMBIX TPEXOOMOTOUHBIX
TpaHcOpMaTOPOB B TPEX(PA3HBIX ANEKTPUUECKHUX CETSIX C M30JIMPOBAHHON HEHTPAJIbIO
n HanpsbkeHueM 3 — 35 kB




g

Pucynox .9 — Cxema BkIntoYeHUST 0JHO(A3HBIX 3a3EMIIIEMBIX TPEXOOMOTOYHBIX
TpaHcdopMaTopoB B TpeX(Pa3HBIX AEKTPHUSCKUX CETAX C 3a3EMIICHHOM HEHTPANBIO M HAMIPSHKEHUEM
110 xB u BbIIIIE

Y T /—
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Pucynok b. 10 — Cxema BritoueHuUs 01HO(a3HBIX eMKOCTHBIX TPaHC(OPMATOPOB HANPSKEHUS
B TpeX(a3HbIX AICKTPUYCCKHUX CETAX C 3a3EMIICHHOW HEUTpasbio U HanpspkeHueM 110 kB u Bhie

it gy

f

Jlomyckaercsi 3a3eMJISITh HEMOCPEACTBEHHO OAWH W3 JIMHEHHBIX KOHIIOB BTOPUYHBIX OOMOTOK
BMECTO 3a3€MJICHHS HEHTPaIM BTOPHUYHBIX OCHOBHBIX OOMOTOK TPaHC(OPMATOpPOB, COEANHEHHBIX IO
cxeMam, m300paxkeHHsIM Ha pucyHkax b.2, b.4, 5.6 — B.10. Ha cxemax, n300pa’keHHBIX Ha PHCYHKax
b.8 — b.10, momyckaercsa moboe dYepemoBanne (a3 BTOPHUYHBIX IOTIOJHUTEIHHBIX OOMOTOK,
COEIMHEHHBIX II0 CXEME PA30MKHYTHIN TPEYTOJbHUK.

CxemMa BKIIOYEHUs TPEeXOOMOTOUYHBIX TpaHchopmaropoB kiacca HanpspkeHus 110 kB,
NpeAHa3HAYCHHbIX Il pabOThl B CETSAX C H30JMPOBAHHOW HEWTpANbIO, JIOJDKHA COOTBETCTBOBATH
n300pakeHHOM Ha pucyHke b.8.

KiroueBsle  cioBa:  3JIEKTPOMAarHuUTHBIE  TpaHC(HOPMATOPHl  HANpPSDKEHHS,  €MKOCTHBIE
TpaHC(OpMATOpsl  HANpPSDKEHWS,  TEXHWYECKHE  TPEeOOBaHMA, 0e30macHOCTh,  IIpHEMKa,
TPaHCIIOPTHPOBAHNE, XPaHECHHE

COJIEP’KAHUE

1 OGnacTh NIpUMEHEHUS

2 HopmaTuBHBIE CCHIIIKH

3 Onpenenenust

4 Knaccuduxanus

5 OCHOBHBIE TapaMeTPbI

6 Texanueckue TpeOOBaHUS

7 TpeboBauus 6€30MaCHOCTH

8 IIpaBuia mpueMKn

9 MeTozp! KOHTPOJIS

10 TparcmopTipoBaHUE U XpaHEHHE

11 Yxa3aHus 1o sKCIuTyaTanuu

12 'apaHTHH W3TOTOBUTEIIS.

[punoxenne A BbiOOp HOMHHAIBHBIX MOIIHOCTEH IJIsI TpaHC(HOPMATOPOB PA3IUUHBIX KIaCCOB
TOYHOCTH

[Mpunoxxenne b CTpyKTypHBIE SJIEKTPUUECKHE CXEMBI BKIIIOUEHUS TpaHC(HopMaTopoB



