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Hpenuciaosue

1 PA3PABOTAH OrtkpeiTeiM  akiuoHepHbIM  oOmectBoM OAO  «CBepIUTOBCKUI  3aBOJ

TpaHc(hOpMaTOPOB TOKA»

BHECEH T'occrannaprom Poccuu

2 ITPUHAT MexrocynapctBeHHBIM COBETOM O CTaHOAPTH3AIMH, METPOJIOTHHA U CEPTH(UKAIINN

(nportokoin Ne 20 ot 1 HostOps 2001 t.)
3a IpUHATHE TPOrOI0COBAH:

HaumenoBanne rocynapcraa HanmMeHoBaHME HAIIMOHAIBEHOTO OPraHa 110
CTaHAAPTU3ALNU
AsepoOaiimxanckas PecryOnrka Asroccranmapt
Pecnybnnka ApmeHust Apwmroccranaapt
Pecrry6nuka benapych T'occranpapt benapycu
Pecny6nuka ['py3us I'py3crannapr
Pecnyonuka Kazaxcran Toccrannapt Pecriyonuku Kazaxcran
Keipreisckas Pecriyonika KsIpreizcrangapr
Pecmry6nnka Monmosa MoungoBacTannapt
Poccuiickas denepanus T'occrangapt Poccun
Pecny6muka TamkukucTan Tamxukcranagapt
Typxkmenucran I'naBroccmyx06a « TypkmeHCcTaHAAPTIAPED)
Pecrry6nuka Y36ekucran VY3roccranmapt
YkpauHa T'occranpapt Ykpaunssl

3 Hacrosmmii ctaHgapT COOTBETCTBYET TPEOOBAHUSM MEXIyHapoJgHoro crangapra MOK 44-
1:1996 «3mepurensubie Tpanchopmaropsl. Yacts 1. Tpancdopmarops! Toka»

4 TloctanoBnenuem ['ocymapcTBeHHOTO KOoMuTeTa Poccuiickoit deneparun 1Mo CTaHIApTH3AINH U
Metrposoruu oT 13 mapra 2002 r. Ne 92-ct mexrocymapctBeHHbld ctanmapt ['OCT 7746—2001
BBEJCH B [ICIICTBUE HENOCPEICTBEHHO B KaueCTBE TIOCYAAPCTBEHHOro cTaHaapTa Poccuiickoit

®enepanuu ¢ 1 saBaps 2003 .

5 B3BAMEH I'OCT 7746-89

1 O0nacTh NpUMeHeHHUs

Hacrosmuii ctaniapt pacnpocTpaHseTcs Ha 3JeKTPOMarHUTHbBIC TpaHCGOpMaTOphl TOKa (anee —

TpaHcopMaTropsl) Ha HOMHHAIBHOE

HanpsokeHue ot 0,66 go 750 kB  BKIIOYHUTENBHO,

npe€AHa3HA4YCHHbIC JId IEepe€Aaadyn CUTHaJa H3M€pHT€J’IBHOI>i I/IH(bOpMaIII/II/I an/I60paM HU3MEpCHUs,
3allUTBI, aBTOMAaTUKHW, CHUTHAJIM3AllMA W YHOPABJICHHUA B JJICKTPUYCCKUX LECIAX IEPEMEHHOIO0 TOKa




gactotoit 50 wu 60 I'm.

JlononHuTtenbHble TpeOOBaHUS K OT/EIBHBIM BUAAM TPAaHC(OPMATOPOB B CBSI3H CO CHENU(PHUKON HX
KOHCTPYKLIMM WM Ha3Ha4YeHHs (Hampumep Uil KacKaJHBIX TpaHC(HOpMaTopoB, TpaHC(HOPMATOPOB,
NpeIHa3sHaYeHHBIX Uil Pa0OThl C HOPMHPOBAaHHOH TOYHOCTBIO B IEPEXOAHBIX PEKHMAax, M
YCTAaHOBKM B KOMIUIEKTHBIX pachpeaenutenbHbix ycrpoicrBax (KPVY), modaszHo skpaHHpOBaHHBIX
TOKOIPOBOJIAaX) CJEQyeT yCTaHABIMBATb B CTaHJApTaX, TEXHUYECKUX YCIOBHAX, JOTOBOpax WU
KOHTpaKTax (Jajnee — CTaHIapTax) Ha TPaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

Cranmapr He  pacmpocTpaHsieTcs Ha  TpaHchopMmaTopel — jabopaTOpHBIE,  HYyJIEBOI
MOCJIEI0BATENbHOCTH, CyMMHUPYIOLIHE, OJIOKHPYIOIINE, HACHIIIAIOIINECS.

2 HopMmaTuBHBIE CCHLIIKH

B Hacrosimem crangapTe MCIOIb30BaHbI CCHUIKM Ha CIIEIYIONINE CTaHJapThI:

I'OCT 2.601—95 Enunast cuctemMa KOHCTPYKTOPCKON TOKyMEHTAalMH. OKCIUTyaTal[HOHHBIC
JIOKYMEHTBI

IF'OCT 8.217—87 TocymapcTBeHHass cucTeMa  OOecmieueHWs  CAWHCTBA  HM3MEPCHUH.
Tpauchopmaropsl Toka. MeToanka MoBepKU

I'OCT 12.2.007.0—75 Cucrema crangapToB 0e3omacHOCTH Tpyaa. V3aenus aneKTpoTeXHUIeCKue.
O61mue TpeboBaHus 0€30MaCHOCTU

IF'OCT 12.2.007.3—75 Cucrema CcTaHIapTOB OC30MACHOCTH TPyJa. OJIEKTPOTCXHUUCCKUE
ycTpoiicTBa Ha HanpspkeHue cBbime 1000 B. TpeboBanus 6e3omacHOCTH

I'OCT 12.3.019—S80 Cucrema cranmapToB 0e30mMacHOCTH TpyAa. VcObITaHHA W U3MEPEHUS
anektpuueckue. O0mue TpeboBanms 0€30MacHOCTH

FOCT 15.001—88') Cucrema pa3spaGoTKM M TOCTAHOBKH TPOIAYKIHH Ha IIPOM3BOJICTBO.
[Ipoxyxuus Npou3BOACTBEHHO-TEXHUYECKOTO HA3HAYEHHS

Y B Poccuiickoii Oenepanuu peiicreyer 'OCT P 15.201—2000.

I'OCT 15.309—98 Cucrema pa3pabOTKH U MOCTAHOBKH NMPOAYKIHUU Ha MPOU3BOACTBO. VICIIBITaHHS
U TIpHEeMKa BhITycKkaeMoi mpoayKiuu. OCHOBHBIE MOJIOKEHUS

I'OCT 27.003—90 Hanexxnocth B TexHuke. CocraB W o0line HpaBuia 3a/aHus TpeOOBaHMH MO
Ha/Ie)KHOCTH

I'OCT 403—73 Anmapats! snekTpudeckre Ha Hanpspkerne 10 1000 B. lomycTumMblie Temmepatypbl
Harpesa 4acTel annaparos

I'OCT 1516.1—76 DnexrpoobopynoBaHHe NMEPEMEHHOIO TOKAa Ha HampspkeHus oT 3 go 500 kB.
TpeOoBaHUs K AEKTPHUUECKOI IPOYHOCTH H30JISLINH

I'OCT 1516.2—97 DaextpooObopynoBaHHE U 3JIEKTPOYCTAHOBKM MEPEMEHHOTO TOKa Ha
Hanpsbkenue 3 kB u Bbie. O011e MeTo/Ibl HCIIBITAHUN 3JIEKTPHYECKOH NPOYHOCTH H30JISIIHH

I'OCT 1516.3—96 DnekTpoobopyaoBaHKe MEPEMEHHOTO TOKa Ha HampsbkeHus oT 1 g0 750 kB.
TpeOoBaHUsI K HIEKTPUUECKOI TPOYHOCTH H30JISALIUH

TOCT 2933—93" Anmapats! 2JIeKTpHYECKIE HU3KOBOIBTHBIC. METOIbI HCIIBITAHHI

Y B Poccmiickoii Oenepanuu peiicteyer 'OCT 2933—83.

I'OCT 3484.1—88 TpancdopmaTops! CrioBbie. MeTOABI 3J€KTPOMAarHUTHBIX HCIIBITAHUN

I'OCT 3484.5—88 Tpanchopmatops! cuiioBbie. VcbITanus 0akoB Ha TEPMETHYHOCTb

I'OCT 6581—75 Marepuansl 3JIEKTPOU3OIALUOHHBIE OKUAKHE. METOABl 3IEKTPUYECKUX
UCTBITAaHUI

I'OCT 8024—90 AmmapaTsl W JJIEKTPOTCXHHYECKHE YCTPOHCTBA MEPEMEHHOTO TOKa Ha
Hanpspkenue cBbime 1000 B. Hopma HarpeBa mpu MpOXOJDKUTEIBHOM PEXHME PabOThl M METOJBI
UCTIBITAaHUI

I'OCT 9920—89 (MOK 694—80, MOK 815—86) DneKkTpoyCTaHOBKM NEPEeMEHHOTO TOKa Ha
HanpspkeHue oT 3 go 750 kB. JlnuHa myTH yTeUKH BHEITHEH U3OIISIIIH

I'OCT 10434—82 CoenuHeHuss KOHTAaKTHbIC dnekrpuueckue. Kiaccupukamus. OOuue
TEXHUYECKHE TPEOOBAHHMS

I'OCT 13109—97 Onextpuueckas dHeprus. COBMECTUMOCTb TEXHMUYECKHX  CPEICTB
JJIeKTpOMarHuTHas. HoOpMBI KadecTBa JJIEKTPUYECKONH HSHEPTUM B CHUCTEMAax 3JIEKTPOCHAOKEHHS
o0I11ero Ha3HaYCHUS

I'OCT 14192—96 MapkupoBKka rpy30B



I'OCT 15150—69 MamwuHel, npubopel M Jpyrue TeXHUUYeckue u3aenus. McrnonHeHus uis
pa3NMyYHBIX ~ KJIMMAaTHYeCKWX paioHoB. Karteropum, yciioBusi OKCIUIyaTalud, XpaHEHHS U
TPaHCTIOPTHPOBAHMS B YaCTH BO3ACHCTBHUS KIIMMATHYECKHUX (DAKTOPOB BHEIIHEH CPE/IbI

I'OCT 15543.1—89 WUznmenus snexrporexHudeckue. OOmme TpeOGOBaHHUS B YaCTH CTOWKOCTH K
KJIMMaTUYE€CKUM BHEITHUM BO3JCHCTBYIOIIUM (haKkTOpam

I'OCT 15963—79 U3nenus 37eKTPOTEXHUYECKHUE ISl PaOHOB C TPOIMYECKUM KimmaroM. Oomue
TEeXHUUYECKHE TPEOOBAHMS 1 METOBI UCTIBITAaHHUH

I'OCT 16504—S81 Cucrema rocyJapCTBEHHBIX HCIBITAHUHA MPOXYKIHMA. VICIIBITAaHUA M KOHTPOJIb
KavyecTBa NpoayKuuu. OCHOBHBIE TEPMUHBI U OIIPEIEIICHHS

T'OCT 16962.1—89 (M3BK 68-2-1—74) N3nenus 3neKTpoTeXHUYECKHE. MeTO bl UCTIBITAHUN Ha
YCTOWYHMBOCTH K KJIIMMaTHYECKUM BHEITHMM BO3JICHCTBYIOMNM (pakTopam

I'OCT 16962.2—90 Wznmenusi »neKTpOTEXHUYECKHE. METONBI WCIBITAHWA Ha CTOWKOCTh K
MEXaHMYECKUM BHEITHUM BO3JIEHCTBYIOMINM (hakTopam

I'OCT 17516.1—90 Wznenus snekrporexHuueckre. OOmme TpeOOBaHUS B YaCTH CTOHKOCTH K
MEXaHWYECKUM BHEITHUM BO3JEHCTBYIONM (hakTopam

T'OCT 18425—73 Tapa TpaHCIIOPTHASA HAIIOTHEHHAs. MeTOA HCIBITAaHMS Ha yIap MpHU CBOOOIHOM
naJleHU

I'OCT 18685—73 Tpancdopmaropsl ToKa U HanpspkeHHs. TepMUHBI U ONpe/ieNIeHHs

I'OCT 19880—74 DnextporexHuka. OCHOBHBIE NOHATHA. TepMUHBI U ONPENEIECHUS

I'OCT 20074—83  DnexTpooOOpyAOBaHWE ©  JJIEKTPOYCTAHOBKH. MeTon  W3MEpeHUs
XapaKTEPUCTHK YaCTUIHBIX Pa3psiaoB

I'OCT 20690—75 D3rekTpoobopymoBaHHE MEPEMEHHOTO TOKa Ha Hampsbkenue 750 kB.
TpeboBaHus K HIIEKTPUUECKON MTPOYHOCTH U3OJISALIUH

T'OCT 21130—75 M3genus 3MeKTPOTEXHUICCKHE. 3KUMBI 3a3¢MILTIONINE U 3HAKH 3a3EMIICHUS.
KoHncerpykuus u pazmepsl

I'OCT 21242—75 BpIBoBI KOHTaKTHBIE 3JIEKTPOTEXHUYECKUX YCTPONCTB IJIOCKUE U IUTHIPEBHIE.
OcCHOBHBIE pa3Mephl

I'OCT 23216—78 Uzpenus >neKTpOTeXHHYECKHE. XpaHEHUE, TPAHCIOPTHPOBAHUE, BPEMEHHAs
MIPOTUBOKOPPO3MOHHAS 3alHTa, yrakoBka. O0mue TpeOoBaHNS 1 METOBI UCTIBITAHUI

PMI" 29—99 TocymapcTBeHHas cucTeMa OOECHEYCHHS] €JMHCTBa HM3MEpEHHid. MeTposorusi.
OCHOBHBIE TEPMUHBI U ONIPE/ICIICHHS

3 OnpeneneHust

TepMmuHBI, IpUMEHsIEMbIE B HACTOSINEM CTaHIApTe, U COOTBETCTBYIOIIME MM OIpPEAEICHUS — IO
PMI 29, TOCT 16504, TOCT 18685, I'OCT 19880, a Taxxe cienyromniue:

3.1 HOMHHAJBHBIA K03(punneHT Oe3omacHocTH MPpUdOpPoB: OTHOIICHHE HOMHHAIHHOTO TOKA
0e30macHOCTH MPUOOPOB K HOMUHAIEHOMY IIEPBUYHOMY TOKY TpaHc(hopMaropa.

3.2 HOMHHAJBHBIA TOK 0€30MAaCHOCTH NPHOOPOB: MHUHUMAEHOE 3HAYEHUE MEPBHUYHOTO TOKA
TpaHcdopmaropa, Ipy KOTOPOM MOJTHAS MOTPEITHOCTE cocTaBisieT He MeHee 10 % mpu HOMHHATBHOM
BTOPUYHOI Harpy3ke.

3.3 ucnbITaHWe JJIsl YTBep:KIeHHsl THNA: Bua rocyaapcTBEHHOTO METPOJIOTHYECKOr0 KOHTPOIIS
BHOBb Pa3pa0OTaHHOTO TpaHC(opMaTopa, IPOBOANMOTIO B IIESIX OOECTIeUeHHs eIMHCTBA N3MEPCHNUH,
YTBEpP)KAEHHUS THMA TpaHCpopMaTopa M 3aHECEHUS €ro B | OCyJapCTBEHHBIH pEECTp CpEACTB
HU3MEpEHUi.

3.4 wMchnbITaHHE HAa COOTBETCTBHE YTBEp:KACHHOMY THIy: Bua rocyaapcTBEHHOro
METPOJIOTHYECKOTO KOHTPOJIS,, MPOBOJUMOTO ITIEPHOJUYECKH B IIETSIX ONPEICICHUS! COOTBETCTBHS
BBIITyCKaeMbIX M3 TPOM3BOICTBA TPaHC(HOPMATOPOB YTBEPKICHHOMY THITY.

3.5 nomyckaemas 06JiacTh norpemnocreii: O0acTp, 3a Mpezesl KOTOPOil He TOIKHBI BBIXOIUTh
MOTPEITHOCTH TpaHchOopMaTopa.

4 Knaccupuxauus

4.1 TpancdopmaTops! MOAPA3IEISAIOT MO CIESIYIONIMM OCHOBHBIM MPU3HAKAM:!

4.1.1 Tlo poxy ycTaHOBKH (KaTErOpHU pa3MEHICHUA W KIMMaTHdeckoMy ucronHernto) mo ['OCT
15150.

[Tpn pasmemeHny TpaHCHOPMATOPOB BHYTPH OOOJOYEK KOMIUIGKTHBIX H3/ENUN KaTeropuu
pa3MelIeHust JOIDKHBI COOTBETCTBOBATH YKa3aHHBIM B Tabnuie 1.



Tabmuna 1 — Kareropun pasmerieHuss TpaHc(hOpMaTOpOB, YCTaHOBIEHHBIX BHYTPU 000JI0YEK
KOMIIIEKTHBIX U3JeNuil

XapakTeprCcTHKa CPEAbl BHYTPH 000JIOUKH Kareropust pazmenieHnst KOMIZIEKTHOTO
n3nenus o 'OCT 15150
1 2 3 4 5
1 T'a30Bast cpena, U30IMPOBaHHAsL OT HApPY>KHOTO — — 4 _ —
BO3/lyXa, WM XKHUJIKast Cpeaa
2 TazoBas cpema, He U30JIUPOBAHHAS OT 2 2w 2.1 3 4 5wumm 5.1
Hapy’>KHOTO BO3AyXa

4.1.2 Ilo mpUHIUITY KOHCTPYKIHUH: OIIOPHBIE, IPOXO/HBIE, ITUHHbIE, BCTPOCHHBIE, PA3bEMHBIE.

Jlonmyckaercsi codeTaHWe B KOHCTPYKIMM TpaHC(HOPMATOpa HECKOJIBKHX IEPEUNCICHHBIX
MPU3HAKOB, a TAKXKE CIEIUATBHOEC KOHCTPYKTUBHOE UCIIOJIHEHHE.

4.1.3 Tlo Buay H30JAIMH: C JUTOW HM30isnuei, ¢ GappopoBoil MOKPHIMIKOH, B MIACTMACCOBOM
Kopmyce, ¢ TBepiaod wmzomsnueil (kpome (apdopoBoil M JIUTOI) WIKM C MOJMMEPHOW MOKPBIIIKOM,
MacJIOHAINOJTHEHHbIE, Ta30HAIIOHEHHBIC.

4.1.4 Tlo yncny cTyneHel TpaHCPOPMAIIUH: OTHOCTYIIEHYATHIE, KACKATHEIC.

4.1.5 Tlo uywciay BTOPUYHBIX OOMOTOK: C OJHOW BTOPHYHOW OOMOTKOH, C HECKOJIbKHMHU
BTOPUYHBIMHA OOMOTKaMH.

4.1.6 Tlo HA3HAYEHMIO BTOPHUHBIX OOMOTOK: Ul HM3MEPEHMS M yderTa, JUIS 3alluThl’, JUIs
M3MEPEHNUS U 3aILUTHI, A1 pabOTh ¢ HOPMUPOBAHHON TOYHOCTBIO B IEPEXOIHBIX PEXKUMAX.

1
) 3£[e01) U fajgee noJ CJIOBOM «3aluTa» noApasyMeBacTCs 3aliuTa, aBTOMAaTHKa, YIIPaBJICHUC U CUT'HAJIU3allus.

4.1.7 Tlo uncny xo3¢p¢unmenTo Tpanchopmaru: ¢ ogHUM KoddduimenTom TpanchopMayu, ¢
HECKOJIbKUMU KOB(I)(I)I/ILII/IQHTBMI/I TpaHC(i)OpMaIJ,l/II/I, Mojiy4ya€MbIMU IIYTEM HU3MCEHCHHSA YHCJIa BUTKOB
TEpBUYHON WM (M) BTOPHMYHON OOMOTKHM, a TaKkKe IMyTeM HPUMEHEHHS HECKOJIBKHUX BTOPHUYHBIX
0OMOTOK C pa3IWYHBIMH YHCIIAMH BHTKOB, COOTBETCTBYIOIINX PA3INYHBIM 3HAYEHUSIM HOMHHAIBHOTO
BTOPUYHOTO TOKA.

4.1.8 IMpusnaku mo 4.1.2, 4.1.3, 4.1.4, 4.1.6 u ux 0003HAUEHUS MPUBEICHBI B Ta0IUIaX 2 — 4.

Tabmuma 2

KoHCTpYKTHBHOE HCHIOJIHEHHE TpaHcdhopMaTopa YcnoBHOE 0003HaUCHUE

OrnopHBIit O
[IpoxonHoit 11
A00Z0z02080%8 I
Berpoennslit B
PazpemusbIi P

OnHOoCTyNeHUaThIH -

Kackagueri

=

Tab6muma 3

Bun uzonsanuu YcmoBHOE 0003HaUEHNE

C dapdopoBoii TOKPHITIKOMA

C TBepaOH M BO3AYLIHOM M30JISIIKEH, C TOTUMEPHOM MOKPHIIKOI
MacnoHamnojgHeHHbIe

T'azonanonHeHHbIE

Jluras

B miiactmaccoBom kopmyce

S=-Z]| 8

Tabuuma 4

Haznauenue BropryHoii 0OMOTKH TpaHCc(opMmaTopa YcnoBHOE 0003HaUCHNE
st usmepenuii u yuera VYKa3pIBatOT KJ1acc TOUHOCTH
JI71st 3aImuThI To xe




|}1ﬂ;1 WU3MEPEHUH U 3aLIUTHI | »

5 OcHOBHBIE apamMeTPhI

5.1 HomuHaNBHEIE TapaMeTPHI TpaHCPOpMaTopa:

a) HOMHHAJIbHOE HanpspkeHne Tpancdopmaropa U,y (KpOME BCTPOSHHBIX TPAaHC(HOPMATOPOB);

0) HOMHHAJIBHBII IEPBUYHBIA TOK TpaHCHOPMATOPA /4105

B) HOMUHAJIBHBI BTOPUYHBIN TOK TpaHchopmaropa lyoy;

T) HOMHHAJIBHBIH KOA(QQHUIHUEHT TpaHcHOpMaTOpaluu TpaHCPOPMATOpA 7oy, OUPEACISIEMBIN 110

thopmymne

n — IIHOM (1)

HOM
I 2HOM

1) HOMHHAJIbHAs BTOPUYIHAS HATPY3Ka Shyon C K0IDPHUIIMEHTOM MOIIIHOCTH COS (0 = 1 WK cos @; =
= 0,8] — |Sauon (HOMyCKaETCS 0003HAUCHHE BTOPUUHOM HATPY3KH Zpyon);

€) KJlJacC TOYHOCTH TpaHchopmaTopa (Uit TpaHcdopMmaropa ¢ OJHOW BTOPUYHOW OOMOTKOW) WM
BTOPUYHBIX 0OMOTOK (Jurs1 TpaHCc(opMaTopa ¢ HECKOJIBKHMMH BTOPHYHBIMH OOMOTKaMH);

’K) HOMHHAQJIbHAs NpeAeNbHas KPAaTHOCTb BTOPHYHOW OOMOTKH, IpEeJHA3HAYEHHOW IS 3allUTHI,
KHOM

1) HOMUHaJIBHBIA K03 durmenT Ge3omacHoCcTH NPHOOPOB BTOPUIHOM OOMOTKH, NpeIHA3HAYEHHOH
JUTSL UBMEPEHUS, -Kpom;

K) HOMHHAJIbHASI YaCcTOTA HANPSDKCHUS! CETHU fhoy, paBHast 50 wim 60 T'u. KayectBo HanpspkeHus
cetu — o 'OCT 13109.

5.2 3HaueHHs] OCHOBHBIX IIAPAMETPOB CIICAyET BEIOMPATh U3 NPUBEACHHBIX B TAOIHIIE 5.

Tabauna 5
HaumenoBanue mapamerpa 3HaueHue
1 Homunansaoe Hanpspkenne|0,66; 3; 6; 10; 15; 20; 24; 27; 35; 110; 150; 220; 330;
tpaHcdopmaropa U, KB 500; 750
2 Haubounbmee pabouee HanpshkeHUE, KB Jlnst HomuHanbHOTO HanpspkeHus 0,66 kB — 0,72; ans

3 kB u Beitte — o I'OCT 1516.3

3 Homunansubli MIEPBUIHBII Tok(1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200; 300;
TtparchopmaTopa [iyon, A 400; 500; 600; 750; 800; 1000; 1200; 1500; 2000;
3000; 4000; 5000, 6000; 8000; 10000; 12000; 14000;
16000; 18000; 20000; 25000; 28000; 30000; 32000;
35000; 40000

4 HoOMHHANBHBIA BTOPUYHBIA TOK Djon, A 1;2;5

5 HauGonpmmii paGounii NepBUYHBIA TOK /j,yp,|CM. Tabnuiy 10
A
6 HommuanpHas BTOpWYHAs Harpyska Srow C|1;2; 2,5
KO3 QHUIIMEHTOM MOIIHOCTHU COS ¢ = |1 B-A

7 HommuanpHas BTOpWYHAs Harpyska Saow €|3; 5; 10; 15; 20; 25; 30; 50; 60; 75; 100
WHIYKTUBHO-aKTUBHBIM KO3 PHUIIMEHTOM
MOIITHOCTH €0S @, = 0,8 B-AY

8 Kitacc Tounoctu Tpancopmaropa wau|0,1;0,2; 0,282; 0,5; O,SSZ; 1;3;5; 103; 5P; 10P
BTOPUYHOW OOMOTKH: JJIsi M3MEPEHHI U ydeTa
JUTS 3QIUThI




9 HowmuuanbHas mpefenbHas — KkpaTHOcTh|OT 5 10 30*
BTOPUYHBIX OOMOTOK ISt 3aIUTHI Koy

10 HomuHnanbHb1# k03¢ ¢unneHT|Y cTaHaBIMBAIOT B CTaHAApTax Ha TPaHCHOPMATOPSI
6e3omacHoCTH TIPHOOPOB Koy, BTOPUUHBIX|KOHKPETHBIX  THMOB. He  ycraHaBmmBaroT Ui
O0OMOTOK /IS U3MEPEHUI BTOPUYHBIX OOMOTOK JUIsl U3MEPEHHH U 3alUThI

! CooTBeTCTBYIOIIIE 3HAUCHIS HOMUHATHHOR BTOPUYHOMA HAPY3KH Zayo, OM, OIPEEISIOT IO GOpPMYIIe

S
ZZHOM = —Zou (2)

2
I 2HOM

2) Knaccerr Tounoctu 0,2S u 0,5S momyckaroTcsi MO COMIACOBAHMIO MEXIy M3TOTOBHTENIEM M MOTPEOUTEICM
TpaHCHOPMATOPOB, MPEIHA3HAUCHHBIX JIISI KOMMEPUYECKOT0 yUeTa JICKTPOIHEPTUH.

%) ToIbKO IS BCTPOEHHBIX TPAHCHOPMATOPOB ¢ HOMHHANBHBIM [EPBUUHBIM TOKOM 10 100 A.

Y o TpeOOBaHMIO TOTPEOUTENST B CTaHAApTaxX Ha TPAHCHOPMATOPHI KOHKPETHBIX THIIOB JOMYCKACTCS
YCTaHABJIMBATh APYTHE 3HAUCHHUS.

5.3 YcnoBHoe o003HaueHHE TpaHCHOpMaTopa

T X X X- X X- X-XX- XX XX

KnumaTtndeckoe WCIOMHEHHE M KaTEropus

pasmemenus o [OCT 15150

HomuHanbHBI  BTOpHYHBIA TOK, A (Tpu
HAJIMYUKM Y TpaHcopMaTopa HECKOJIBKUX
BTOPUYHBIX TOKOB YyKa3bIBalOT BCE 3HAYCHHS
4yepes THpe)
HomuHanbHeI nepBUYHBIA TOK, A (1pH
HaJIMYUM Y TpaHcopMaTopa HECKOJIBKUX
MEPBUYHBIX TOKOB YKa3bIBAIOT BCE 3HAYCHHS
4yepe3 TUpe)
Kmacc  Tounmoctm  (mpm  Hammuumm y
TpaHcopMaTopa HECKOJIBKUX  BTOPUYHBIX
00MOTOK YKa3bIBaIOT KJIacC TOYHOCTH KasKIOH
W3 HUX B BUJIC IPOOH)
KOHCTpYKTHBHBIA BapuaHT UCIIOJIHEHUS, €CIIH
WX HECKONBbKO (apaOCKkue WIH pPUMCKHE
unGpsr)
Kateropuss B 3aBHCMMOCTH OT JUIMHBI IYTH
yreukn BHemHed wm3omsamuu mo ['OCT 9920
(Tompko ans  TpaHcHOPMATOPOB KATErOpUH
pasmenieHust 1)
HomunansHoe Hanpsixenue, kB
M  (TompkO  INIi  MOJEPHU3UPOBAHHBIX
W3JIETIHIA)
O6o3Hauenue no tabuune 3
O6o03Hauenne o Taduuie 2
O6o3Ha4yenue Tpanchopmaropa

[Ipumeuanus

1 BykBeHHast 4acTh YCJIIOBHOTO 0003HAYCHUS MIPEACTABIISET CEPHIO0; COBOKYIHOCTh OYKBEHHOIO 0003HAUEHHUS,
3HAUEHUS] HOMMHAJIBHOTO HANPSDKEHMS, KAaTeropuu BHEMIHEH M30MALUM 1O JUIMHE MyTH YTEYKH U
KOHCTPYKTHBHOT'O BapHaHTa UCIIONHEHUS — THII; IPUBEACHHOE BBIIIE 0003HAUCHHE B 1IEJIOM — TUIIOUCIIOJIHEHUE
TpaHchopmaropa.

2 JIs BCTPOCHHBIX TpaHC(HOPMATOPOB JIOMYCKAeTCs IPUMEHEHHE YIIPOIEHHOTO YCIOBHOTO 0003HAUCHUSI.

3 B cranmaprax Ha TpaHc(hOpMATOPbl KOHKPETHBIX THIIOB JOMyCKaeTcs B OYyKBEHHYIO 4acTh BBOAUTH
JOTIOJIHUTEIIbHBIE OYKBBI, HCKIIOYAaTh WM 3aMEHATh OTAenbHble OykBel (kpome T) mis obGo3HaueHHs
0COOEHHOCTEH KOHKPETHOTO TpaHChopMaTopa.




IIpumep ycinoBHOrO 0003HAUCHHSI OMOPHOrO TpaHChOpMATOpa TOKA C JUTOH H3OJSAIMEd Ha
HOMUHaJIbHOE HampsbkeHue 35 kB, xateropum Il mo anuHe myTu yTedyku BHEHIHEH H3O0JSALMH, C
BTOPHUYHBIMHA 0OMOTKamu KiaccoB TouHoctH 0,5 (omHa) u 10P (Tpm), Ha HOMHHANBHBIA TTEPBUYHBIN
Tok 2000 A, HOMUHaNBHBI BTOPHMYHBIA TOK 1 A, KIMMaTHYECKOTO WCIIONHEHHA Y, KaTETOPHH
pasmMenieHus 1:

TOJI-35 - 1I- 0,5/10P/10P/10P - 2000/1V1
6 Texnuyeckne TpeOGOBAHUSA

6.1 TpancdopMaTophl cieqyeT HM3rOTaBIMBATh B COOTBETCTBHUHM C TPEOOBAHMSMH HACTOSIIETO
CTaHAapTa W CTaHJIApTOB Ha TpaHC(HOPMATOPbl KOHKPETHBIX THIIOB MO pabouuM depTexam,
YTBEPKJIEHHBIM B YCTAHOBIEHHOM MOPSIKE.

IlepedeHp MOMONMHUTENBHBIX CIPAaBOYHBIX JAHHBIX M TPaHC(HOPMATOPOB, KOTOPHIE IIO
TpeOOBaHHUIO 3aKa3yHMKa CJIEAyeT MPUBOIUTH B MH(OPMALMOHHBIX MaTepualax, yka3aH B IPUIOKECHUH
A.

6.2 O6mme TpedGoBaHMA

6.2.1 TparchopMaTOpsl ClIeayeT N3rOTaBIMBaTh B KIMMaTHYecKuX ucrnoaHerusx mo I'OCT 15150
n I'OCT 15543.1. Kateropuu pasmenieaus — no I'OCT 15150.

st tpanchopmaropoB kateropun pasmenienus 4 mo 'OCT 15150 knmuMaTryeckoe HCIONHEHNE U
kareropust — Y XJI4 wn O4.

TpeOoBaHus B 4aCcTH CTOWKOCTH K KIMMAaTHYECKHM BHEIIHUM BO3/CHCTBYIOUIMM (pakTopaMm — MO
I'OCT 15543.1.

6.2.2 TpanchopmaTopsl JOJKHBI OBITH NpeJHa3HaueHbl sl paboTsl Ha BbicoTe 10 1000 M Han
YPOBHEM MOpsI, 32 NCKJIIOYEHHEM TPaHC(HOPMATOpOB Ha HOMHHAJIBHOE HampspkeHue 750 kB, koTopsie
IOJDKHBI OBITH TIpeHA3HAYEHH U1 paboTel Ha BhIcoTe 10 500 M. JlomyckaeTcsl 1Mo COTIIaCOBAHHIO
MEXAy NOTpeOUTEIeM U MU3rOTOBUTENEM BhIITyCKaTh TPAaHC(HOPMATOPHI AJIsl paOOThI Ha BBICOTE CBBIIIE
1000 m.

6.2.3 YcroitunBocTh TpaHc(opMaTopoB K BO3IACHCTBHIO MEXaHNYECKUX (PAaKTOPOB BHELIHEH cpesibl
— mo I'OCT 17516.1. I'pynmry mexanmdeckoro ucnonaeHus no OCT 17516.1 ycranaBnmBaroT B
CTaHAapTax Ha TpaHc(hOpMaTOPbl KOHKPETHBIX THUIIOB.

Tpanchopmaropsl Kareropuu pasMmenieHust | HOIKHBI OBITh pacCUMTaHbl HAa CyMMAapHYIO
MEXaHNYeCKyI0 Harpy3Ky OoT BeTpa ckopocTsio 40 M/c, ronosena ¢ TOIMMHOW CTEHKH Jbaa 20 MM | OT
TSDKEHHS IIPOBOJIOB HE MEHEe:

500 H (50 krc) — mist panchopMaTopoB Ha HOMUHAIBHOE HanpspKeHue 10 35 kB BKIoUnTeIbHO;

1000 H (100 krc) — ans TparcdopMaTopoB Ha HOMHHAIBHOE Hanpspkenue 110 — 220 kB;

1500 H (150 krc) — nist tpancdopmaTropoB Ha HOMHHAIBEHOE HanpspkeHue 330 kB u BbIe.

TIp¥ 5TOM 3HAYECHUS UCIIBITATENBHBIX CTATHYECKHX HATPY30K JOIDKHBI COCTABIIATH :

1250 H (125 xrc) — s TpaHchopMaTopoB Ha HOMHHAJIBHOE HampspkeHue 10 35 kB
BKJIFOUUTENBHO;

2000 H (200 xrc) — ans TpancdopmaTopoB Ha HOMHHAIbHOE Hanpspkerne 110 — 220 xB;

2500 H (250 xrc) — ans TpancdopMaTopoB Ha HOMHHATBHOE Hanpspkerue 330 kB u Boie.

" 3HaueHMs HCTIBITATETBHBIX CTATHUECKUX HATPY30K YKA3aHBI Ul TPAHCHOPMATOPOB, TEXHHUECKOE 3a[aHUC
Ha KoTopble yTBep>kaeHo nocie 01.01.2001.

3HaueHHUs WCHBITATEIBHBIX CTATUUECKUX HArpy30K YUYUTHIBAIOT BO3HMKAIOIINE 3KCTPEMAalIbHbIC
JMHAMHYECKUE HAarpy3KH Ha KOHTAKTHBIX BBIBOJIaX TpaHc(hopMaTopa, HalpuMep IpH TOKaX KOPOTKOTO
3aMBIKaHMs, HE TpeBbIIatoNe oosee yeM B 1,4 pa3a ucnbITaTeIbHBIE CTATHYECKUE HATPY3KH.

6.2.4 Pabouee nmosno)xeHHe TpaHC(HOPMATOPOB B MIPOCTPAHCTBE JIOIDKHO OBITh YKa3aHO B CTaHAAPTaX
Ha TpaHc(opMaTopsl KOHKPETHBIX THUIIOB.

6.3 TpeGoBanus K U30JIALUMA

6.3.1 M3onsiumst mepBUYHOW OOMOTKM (TIEPBUYHOW IIeNH) TpaHC(HOPMAaTOPOB HA HOMHUHAJbHBIC
HanpspkeHus oT 3 10 500 kB BkmoUYHTENEHO AODKHA cooTBeTcTBOBaTh Tpeboanmsm ['OCT 1516.1 u
I'OCT 1516.3, a ma HomuHanbHOE HampspkeHne 750 kB — tpeboBanmsam ['OCT 1516.3 u T'OCT
20690.

K wm3omsiyun nepBu4HOi 0OMOTKH (NEPBHYHOM 1I€TIM) MAcJIOHAIOIHEHHBIX TPaHC(HOPMATOPOB Ha



HOMUHAJIbHOE HampspkeHue 330 kB u BbIlle 1O COMIACOBAHUIO MEXIY IOTpEeOHTEIeM U
H3TOTOBUTENEM JIOIYCKAeTCsl NMpEeAbsIBICHAE TPEOOBaHMI 1O BO3AEHCTBUIO CPE3aHHOTO TPO30BOTO U
MHOTOKPATHBIX CPE3aHHBIX HMITYIIHCOB.

W3omsamms mepBUYHON OOMOTKM (MEPBHYHOW IemH) TpPaHCHOPMATOPOB HAa HOMHHAIBHOE
HanpsbkeHue 0,66 kB momxkHa BBIAEP)KHMBAaTH BO3ACHCTBHE MCIBITATEIBHOTO HampspkeHuss 3 kB
yactotoit 50 'y B Teuenue 1 MuH.

JomomauTenbHbIe TPeOOBaHUSA K HM3OJAIMH TPaHCHOPMATOPOB KATETOPHHA pasMemieHus 2 u 5,
UMEIOIINX COOCTBEHHYIO IMEPBHYHYIO OOMOTKY, OIpeeNnseMble KOHACHCAWEH BIaru (BBIMaJCHUEM
pOCBI), W JUIMHA MYTH YTCYKH BHEIIHEH H30JIMM JOJDKHBI OBITh yKa3aHbl B CTaHAApTax Ha
TpaHchOpMaTOpbl KOHKPETHBIX THIIOB.

6.3.2 Jlna tpancdopmaropoB kareropuu pasmenienust 1 mo 'OCT 15150 mmmHa myTtn yTedkn
BHemHeH u3omsiuu o ['OCT 9920 momkHa OBITH yCTaHOBIIEHA B CTaHIApTax Ha TpaHCc(HOpMaTOPHI
KOHKPETHBIX THIIOB.

6.3.3 MexIyceKIMOHHasT  W30JSIIMSl  CEeKIMH  TMEPBHYHBIX W BTOPHYHBIX  OOMOTOK,
NpeAHa3HaYeHHBIX I M3MEHeHus1 KoadduimenTta TtpaHchopManmuu TpaHCHOPMATOpPOB, IOJDKHA
BEIIEP)KUBATh B TeUEHHE | MUH BO3MIEHCTBHE MCTIBITaTEIFHOTO HanpsbkeHus 3 kKB gacroroit 50 I'm.

6.3.4 M3ossius BTOPHYHBIX OOMOTOK TPAaHC(OPMATOPOB OTHOCHTEIBHO 3a3¢MJICHHBIX YacTeH, a
Ui TPaHC(OPMATOPOB C HECKOJIBKUMU BTOPHYHBIMH OOMOTKAaMH TaK)Xe OTHOCHTENIBHO APYT JpYTa,
JIOJKHA BBIJIEPIKUBATH B T€UEHHE | MUH BO3EHCTBHE UCIIBITATENBHOIO HAaNpsbkeHus 3 kB wacroToit 50
T

6.3.5 Ta30Bast M30JIALKS TIEPBUYHON OOMOTKH TpaHC(HOPMATOPOB, PAOOTAOMIMX IPH M30BITOYHOM
JIaBIE€HUHM Tra3a, JOJDKHA B TEUeHHe 15 MUH BBIIEPKMBATh BO3ACHCTBHE HANPSKEHUS, PAaBHOTO

I,ITH;, npy U30BITOYHOM JaBJIEHMH Tas3a, PaBHOM Hymo, rae U, HauOombIIee pabouee

HalpsDKCHUE.

6.3.6 YpoBeHb YACTHYHBIX pa3psOB H3OJSIMU TMEPBUYHONH OOMOTKH TpaHChOPMATOPOB Ha
HOMHUHaJIbHOE HampspkeHHe 3 kB u Beime ypoBHsS wm3omauuu «a» no I'OCT 1516.3 nomxen
COOTBETCTBOBATH NPHUBEACHHBIM B TabHIIE 6.

Tab6muma 6
Bun uzonsiuuu HanpsoxeHue uzmepenus Jomyckaemsrii ypoess, nKi
BymaxkHO-MacnsHas 10
T
I"azoBas 1 Y 10
V3
TBepaas 20

He pacmpoctpansercss Ha TpaHchopMaTopsl ¢ BO3AYLIHOM H30JSAIHEH, CBOOOTHO cooOmIaromeics c
Hapy>kKHBIM BO3yXOM.

TanreHc yrjga OUAPJICKTPUYCCKHX MOTEPh KOHICHCATOPHOH OyMa)KHO-MACHSHOW H3O0JISAIUH

HepBUYHOI 0OMOTKH TpaHchOpMaTopos npu Temmepatype (25 + 10) °C u HanpssKeHMH —— He
0,5U,, U

NG
Hp

——— 10 —— He JOJDKEeH
5 Ch
npesbimats 0,0003.

6.3.7 MexmTyBUTKOBasT M3OILIUSA OOMOTOK TpaHc(opMaTopa JOJDKHA BBIICPKHUBATH 0€3 MpoOos
WIN TOBPEXKJCHUS B Te4eHHE | MHMH HHIYKTUPYEMOE B HUX HANPSDKEHWE IIPU IMPOTEKAaHWU MO
MEpBUYHON OOMOTKE TOKa, 3HAYEHHWE KOTOPOro JOJDKHO OBITh HOMHHAIBHBIM, €CIH aMILIHTY/a
HAaIpsDKeHUS] MEXK/y BBIBOJIaMU Pa30MKHYTOW BTOPUYHON OOMOTKH He npessimacet 4,5 kB wim MeHbie
HOMHHAJIBHOTO; TIPH 3TOM AaMIUINTY/Aa HANPSDKEHHS MEXIY BBIBOJAMH Pa30OMKHYTOH BTOPHYHOM
00MOTKH J0JKHA OBITE 4,5 KB.

6.3.8 IIpu HOpManbHBIX KiIuMaTtHdeckux ycioBusx mo I'OCT 15150 3HaueHHe CONMpPOTHUBICHUSA
M30JIIMU 0OMOTOK TpaHC(OpMaTopoB AOJKHO OBITH HE MEHEe:

40 MOM — 1yt IEpBUYHBIX OOMOTOK TpaHC()OPMATOpOB Ha HOMHUHANBbHOE HanpsbkeHue 0,66 kB;

1000 MOM — a71st IepBUYHBIX OOMOTOK TpaHC(OPMAaTOPOB HA HOMUHAIIFHBIE HANPsDKEHUS 3 — 35
KB;

nmoipkeH npesbimath 0,0035, a ero mpupocT B Auana3oHe HANPSHKEHUH OT




3000 MOM — Ju1s1 IepBUYHBIX 0OMOTOK TPaHC(OPMATOPOB Ha HOMHHAIbHBIE HAanpshKeHust 110 —
220 kB;

5000 MOM — nuis IepBHYHBIX 0OMOTOK TpaHC(OpPMATOPOB HAa HOMUHAJTBHBIC HanpspkeHwst 330 kB
U BBIIIE;

20 MOM — 151 BTOpUYHBIX 0OMOTOK TpaHc(opMaTopoB Ha HOMHHAIIbHOE HanpsbkeHue 0,66 kB;

50 MOM —ams BTOPUYHBIX OOMOTOK TpPaHC(OPMATOpPOB Ha HOMHHAIIBHBIE HampspkeHus 3 kB un
BBIIIE.

6.3.9 [lmdnexTpudeckne IOKa3aTeNH KadecTBa Macia MAacJOHAIONHEHHBIX TpaHC()OpPMAaTOpOB
JIOJDKHBI COOTBETCTBOBAThH YKa3aHHBIM B Ta0nuue 7.

Tabnwma 7
IToka3arens kayecTBa Macia Homunansnoe IIpenenbHoE noMycKaeMoOe 3HaUEHHE
HarpspKeHue MoKazaTessi KauecTBa MacJa
TpaHcopmaTopa, KB| amst 3anuBKM B | mOCIe 3aJIMBKH B
tpaHcdopmarop | TpaHchopmaTop
IIpobuBnoe Hampsikeane 1o ['OCT
6581, kB, He Menee
Jo 15 Bxirou. 30 25
Jo 35 BKIrO4. 35 30
110 - 150 60 55
220 - 500 65 60
750 70 65
TaHreHc yria Tu31eKTpUIecKuX OTeph
npu 90 °C o T'OCT 6581, %, He Oonee Jlo 220 BKIIOY. 1,7 2,0
Cs. 220 0,5 0,7

6.4 MeTposioruieckne XapaKTepuCTHKH

6.4.1 Merposioruyeckue XapakTePUCTHKH CIIEAYeT YCTaHABIUBATH JUIS CIEAYIONMX pabouux
YCIIOBUI IPUMEHEHHS TPAaHC(HOPMATOPOB:

a) yactoTa nepeMeHHoro toka (50 = 0,5) I'm wmu (60 £ 0,5) T'm;

0) MepBUYHBII TOK — B COOTBETCTBHUH € 6.4.2 11 6.4.3;

B) 3HaU€HHE BTOPUYHOM HArpy3KH — B COOTBETCTBHH ¢ 6.4.2 11 6.4.3;

I') Temmeparypa OKpYXalollero BO3[yXa — B COOTBETCTBHU C KIMMAaTHYEeCKUM HCIIOJHEHHEM H
KaTeropueil pasMelieHus], eclii MHOE He YKa3aHO B CTaHAapTax Ha TpaHc(opMaTophl KOHKPETHBIX
THUIIOB;

J) BBICOTA YCTAaHOBKHM TPaHC()OPMATOPOB HAJl ypOBHEM Mopsi — 10 6.2.2.

6.4.2 Tlpenensl JONMYCKaeMBbIX MOTPEIIHOCTEH BTOPUYHBIX OOMOTOK JUIsSi M3MEpPEHUH W ydera B
paboumx ycioBHSX NMpUMEHEHHs 1o 6.4.1 mpu yCTaHOBHBIIEMCS PEXHUME JIOJKHBI COOTBETCTBOBATH
3HAYCHUSAM, YKa3aHHBIM B TaOmuIle 8.

IMorpemHocTr HE AOHKHBI BBIXOAUTH 32 NPEIEIb I0ITyCKaeMbIX 00JIacTeH.

Jomyckaemble 00JacTH MOTPEIIHOCTEH JUIs Pa3IMYHBIX KIAcCOB TOYHOCTH MpPUBENEHBI B
npunoxeHuu b.

Jis TpaHcopmMaTopoB ¢ HOMHHAIBHBIMH BTOPHYHBIMH Harpy3kamu 1; 2; 2.5; 3; 5 u 10 B-A
HWKHUM npeaen BTopuuHbIX Harpy3ok — 0,8; 1,25; 1,5; 1,75; 3,75 u 3,75 B-A coOTBETCTBEHHO.

Tabauma 8
Knacc Tounoctu | IlepBuunslii Tok, % | IIpenen nomyckaemoil norpeutoctu | I[Ipenen varpysku, %
HOMHHAQJIBHOTO | TOKOBOH, % yIII0BOU HOMHHAJIBHOTO
3HAuYCHUs 3HAYEHUS
5 +0,4 +15' +0,45 cpan
0,1 20 +0,2 +8' +0,24 cpan
100-120 0,1 +5' +0,15 cpan
5 +0,75 +30' +0,9 cpang
0,2 20 +0,35 +15' +0,45 cpan
100-120 +0,2 +10' +0,3 cpag
1 +0,75 +30' +0,9 cpaxg




5 +0,35 +15' +0,45 cpan
0,2S 20 +0,2 +10' +0,3 cpaxg
100 +0,2 +10' +0,3 cpaxg
120 +0,2 +10' +0,3 cpag 25—100
5 +1,5 +90' +2.7 cpag
0,5 20 +0,75 +45' +,35 cpan
100-120 +0,5 +30' +0,9 cpag
1 +1,5 +90' +2,7 cpang
5 +0,75 +45' +1,35 cpan
0,5S 20 +0,5 +30' +0,9 cpaxg
100 +0,5 +30' +0,9 cpang
120 +0,5 +30' +0,9 cpag
5 +3,0 + 180 +5,4 cpag
1 20 +1,5 +90' +2,7 cpag
100-120 +1,0 +60' +1,8 cpajg
3 +3,0
5 50-120 +5,0 He nHopmupytot 50-100
10 +10

6.4.3 Tlpenesnbl JOIMYyCKAaeMbIX IMOTPEUIHOCTEH BTOPUYHBIX OOMOTOK JUIS 3allUThl B pabOUYuX
YCIIOBHSIX MIPUMEHEHHS 110 6.4.1 pH yCTAaHOBUBIIIEMCS PEKUME U HOMUHAIILHOW BTOPUYHOM Harpyske
JIOJDKHBI COOTBETCTBOBAThH YKa3aHHBIM B TabmuIe 9.

Tabnuma 9
Krnacc IIpenen gomyckaeMoil MOTPEIIHOCTH
TOYHOCTH | P HOMHUHAJILHOM NEPBUIHOM TOKEC | ITPU TOKEC HOMMHAaJIbHOM Hpe)leﬂbHOﬁ KPaTHOCTHU
TOKOBO#, % YIJIOBOM oJTHOM, %
5P £1 +60' | +1,8 cpan 5
10P +3 He vopmupytot 10

6.4.4 TIlo corimacoBaHHIO MEXIy TOTPEOWTENEM ¥ W3TOTOBHTENIEM B OSKCIUTyaTallMOHHOW
JOKYMEHTAIlUd Ha TpaHc(OpPMaTopbl NOJDKHBI OBITH yKa3aHbl 3aBHCHMOCTH IIOTPEIIHOCTEH OT
BIMSIOMINX (DAaKTOPOB: MEPBHUYHOIO TOKA, BTOPUYHOM HArpy3KH, YaCTOTHI M TEMIEpATyphl, a TaKKe
JUHAMHYECKHE XapaKTEPUCTUKU. 3aBUCHMOCTH IIOTPEHIHOCTEH OT KaKIOT0 BIHMSIOIIETO (akTopa
OIIPENICNIAIOT NP HOMUHAIPHOM 3HAYCHHWH BCEX OCTANBHBIX BIUSIOMNX (DAKTOPOB U C yKa3aHHEM
TOYHOCTH ONpPEeIICHHS.

6.5 3HayeHHe TOKA HAMATHHYMBAHUS

6.5.1 Tox HaMarHMYMBaHUsI BTOPHYHBIX OOMOTOK JUISl M3MEPEHHs, TIOJTyYeHHBIN NP HCIBITAHUAX
1o 9.8 ¥ BBIpaKEHHBII B NMPOIEHTaX 3HAYCHUS, PABHOTO NMPOWU3BEACHHIO HOMUHAJIBHOTO BTOPHYHOTO
TOKa Ha HOMHHAJIBbHBIN K03 urmeHT 6e3omacHoCTH PHOOPOB, JOMKEH ObITh HEe MeHee 10 %.

6.5.2 Tok HAMarHWYMBAaHUS BTOPUYHBIX OOMOTOK I 3AIIMTHI, MIOJYYEHHBIN MIPH UCTIBITAHUAX IO
9.8 ¥ BbIpa)KCHHBIH B NPOLIEHTAX 3HAYEHHS, PABHOTO IIPOM3BEACHHI0O HOMUHAJIBHOTO BTOPHYHOTO TOKA
Ha HOMHHAJBHYIO MPEACNbHYI0 KPaTHOCT, HE JIOJDKEH IMPEBBINIATh 3HAYEHUH IOJHON ITOTPELIHOCTH,
yKa3zaHHBIX B Tabmme 9.

6.5.3 Jlomyckaemoe 3Ha4YeHHE TOKAa HAMAaTrHUYMBAHMA M COOTBETCTBYIOIIEE €My pPacdeTHOE
3HAYE€HHE HAIPSDKEHHUS JOJDKHBI OBITh YCTAHOBJIEHBI IPEANPHSTHEM-H3TOTOBUTEIEM C YYETOM
TpeboBanuii 6.5.1, 6.5.2 W yKa3aHBl B OKCIUTyaTallUOHHOH IOKYMEHTAllMd Ha KOHKPETHBIE
TpaHc(hOpMaTOPEIL.

6.5.4 M3MepeHHble 3HaYeHHUs TOKa HAMarHH4MBaHUs BTOPHYHBIX OOMOTOK JOJDKHBI OBITH 3aIlCaHbI
B IIaCHIOPT Ha KOHKPETHBII TpaHcdopmarop.

6.6 TpedGoBaHus K HATPeBY

6.6.1 Tlpu IPONOIDKMTENHHOM pPEXHMME MNPOTEKaHWS HAnOOJBIINX PabOYMX TEPBHYHBIX TOKOB
(HOMUHATBHBIX TOKOB JJIHTEIBHOTO peXHMa) TpaHCPOPMATOpHl (32 MCKIIOUEHHEM BCTPOCHHBIX,
paboTaronmx B TpaHC(HOPMATOPHOM Macje) Ha HOMHHAJIbHbBIC HampsbkeHus cBbimie 0,66 kKB 1omKHBI
cootBeTcTBOBaTh TpeboBanusiM ['OCT 8024, a Tpancdopmaropsl Ha HOMHHaANIBHOE HanpspkeHue 0,66



kB — tpedoBanusm 'OCT 403.

Jns TpaHchopMaTopoB, OSKCIUTyaTHPYEMBIX NpH TEMIEparypax OKpY)KaloIlero BO3AyXa,
ormmuatormuxcst ot ykazaHHeIX [OCT 15150 m 15543.1, Bepxnee pabouee 3HaueHHE H (WIIH)
3¢ deKTUBHOE 3HAYCHHE TEMIIEPATyphl OKPYXKAIOMIETO BO3[yXa JJOJDKHBI OBITh YCTAHOBIEHBI B
CTaHAapTax Ha TpaHc(hOpMaTOPbl KOHKPETHBIX THIIOB.

Jlnst BCTPOGHHBIX TpaHC(HOPMATOPOB, YCTAHABIMBAEMBIX B MAcCISTHBIC BBIKIIOYATENH, CHIIOBBHIC
MacisiHbIe TpaHC(OPMAaTOphl, ABTOTPaHC(HOPMATOPHI HIM DPEAKTOPHl, W MOTPYXKAaeMBIX B Maclo,
MIPEeNbHO TOIYCTUMBIE PEBHIIICHUS TeMIepaTypsl Haja TeMiepaTypoit Macia (90 °C i MacistHbIX
BeIKITIoUaTened u 95 °C 1 CHIIOBBIX MAaCHSHBIX TpaHC(OPMATOPOB, aBTOTPAaHC(HOPMATOPOB HIIH
PEaKTOPOB) MPH MPOJODKUTEIFHOM PEKHME HE TOJDKHBI IIPEBIMIATS!

10 °C — my1s1 00OMOTOK;

15 °C — nnsg MarHUTONPOBOJIOB.

Jns BCTpoeHHBIX TpaHc(opMaTopoB Ha HOMHHANbHBIE TepBHYHbIE TOKHM cBbimie 10000 A mpu
TeMmepaType Macia, OKpykaromero tpanchopmarop, Hioke 90 °C mist MacisHBIX BBIKIIFOUYATEICH H
Hwke 95 °C nmns CHIOBBIX MACIHISIHBIX TPaHC(OPMATOPOB, aBTOTPAHC(HOPMATOPOB WM PEAKTOPOB
JIOITyCTHMBIE TIPEBBIMICHUS] TEMIIEPATYPbl MOTYT OBITh COOTBETCTBEHHO YBEIWYEHBI, HO HE Ooiee yeM
Ha 10 °C.

6.6.2 Haubonbmre pabouyne nepBUYHbIE TOKH TpaHCPOPMATOPOB Ha HOMHHANBHBIE TOKH 10 10000
A OIDKHBI COOTBETCTBOBATh yKa3aHHBIM B Ta0mume 10.

st TpaHchOPMATOPOB, Y KOTOPBIX 3(h(hEeKTUBHOE 3HAUCHNE TEMIIEPATYPHI OKPY’KAIOIIEH CPEabl 1Mo
I'OCT 15543.1 mpessimaer 40 °C, 3HadeHnss HauOONBIINX PabOYMX MEPBHYHBIX TOKOB MOTYT OBITH
MEHbIIE yKa3aHHbIX B Tabiuue 10 M ux ciepyer ycTaHaBIMBaTh B CTaHAApPTaxX Ha TPaHC(HOPMATOPEHI
KOHKPETHBIX THIIOB.

Hns TpancdopMaTOpoB Ha HOMHHANBHBIC TIepBUYHBIC TOKK cBhimie 10000 A, mpeaHa3HaYeHHBIX
JUIS TEHEPaTOPOB WJIM CHHXPOHHBIX KOMIIEHCATOPOB, HAHOONbIINI pabodnii MepBUYHBIH TOK MOXKET
ObITH OOJIBIIE WJIM MEHbIIE HOMHHAJIBHOTO TOKAa, HO HE MEHee HauOOJIBIIEro JUTUTENBHOTO TOKa
reHepaTopa WM CHHXPOHHOTO KOMITEHCATOPA.

[To cormacoBaHMIO MEXIy MOTpEOWTEIEM M HM3TOTOBUTEIEM JOIyCKAaeTCS KPAaTKOBPEMEHHOE, He
Gomee 2 4 B HENENIO, MOBBIIICHHE NEPBHMYHOTO Toka HA 20 % MO OTHOIIEHHWIO K HAauOOIbIIEMY
paboueMy MEpPBUYHOMY TOKY.



Ta6muma 10

HaunmeHnoBaHue napamerpa

3HaueHue, A

Homunansuslit nepBUYHBIN TOK /jy0u
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6.7 TpeGoBaHus K CTOHKOCTH IPH TOKAX KOPOTKOI0 3aMbIKAHUSA

6.7.1 Tpancpopmaropsl Ha HampspkeHue cBboie 0,66 kB JODKHBI OBITH  YCTOWYHBBI K
3NEKTPOIMHAMIYECKOMY H TEPMHUECKOMY BO3JEHCTBUAM TOKOB KOPOTKOIO 3aMBIKAHHMS, 1apaMETphl
KOTOPBIX HE MPEBBIMIAIOT YCTAHOBICHHBIX 3HAUCHNUI:

a) TOKa IEKTPOJUHAMHUYECKOIN CTOMKOCTH iy WIIM €r0 KPaTHOCTU K 10 OTHOIICHUIO K aMILUIUTYE
HOMHUHAJIBHOT'O IEPBUYHOTO TOKA;

0) TOKa TEPMHUYECKOW CTOMKOCTH [, WIM €ro KpaTrHOCTH K, 10 OTHOIIEHHIO K HOMHHAIbHOMY
HEPBUYHOMY TOKY;

B) BPEMEHH MIPOTEKaHMS TOKA f,, PABHOTO:

1 wim 3 ¢ — i1 TpaHchOPMaTOPOB HA HOMUHAJIbHBIE HANPshKEeHUst 710 220 KB BKIIOYNTENBHO;

1 mim 2 ¢ — quist TpaHchOpPMATOPOB HA HOMUHAJIBHBIE HanpsbkeHus 330 kB u Beie.

D K IIWHHBIM, BCTPOCHHBIM H PaA3bEMHBIM TpaHC(bOpMaTOpaM Tpe60BaHI/Iﬂ o SHCKTPOZ[HHaMH‘IeCKOﬁ
CTOMKOCTH HE NpEABABJIAIOT.

6.7.2 Mex 1ty 3HAYCHUSIMHU i, ¥ I JOIDKHO OBITh COONFOIEHO COOTHOIICHUE #; > 1,8 - \/E I

6.7.3 B crarmaprax Ha TpaHCcQOpPMATOpPH KOHKPETHBIX THIIOB JOJDKHBI OBITH YCTaHOBJICHEIL:
3HAYCHHE TOKA TEPMHUYECKOW CTOWKOCTH MJIHM €ro KpaTHOCTh, BpeMS NPOTEKAHHS TOKa, a TaKXKe
3HAYEHUE TOKA AJIEKTPOJIUHAMUYECKON CTOMKOCTH MIIM €r0 KPaTHOCTb.

6.8 3HaveHUC COMPOTHBICHHUS BTOPHYHBIX OOMOTOK IIOCTOSHHOMY TOKY JOJDKHO OBITh
YCTaHOBIICHO M3TOTOBUTENIEM H YKa3aHO B IKCIUTYaTallMOHHON JOKYMCHTAITUH.

6.9 Ob603HaYeHNE BHIBOIOB 00MOTOK

BbIBOIBI MEPBUYHBIX W BTOPUYHBIX OOMOTOK M BTOPHYHBIC OOMOTKH TPaHC(HOPMATOPORB CIIEAyET
0003HaYaTL B COOTBETCTBHHM C Tabauei 11.

JluneliHple BBIBOABI NEPBUYHON OOMOTKH, a TaKKE COOTBETCTBYIOIIME WM CTOPOHBI ITUHHBIX,
BCTPOCHHBIX M Pa3beMHBIX TPaHCHOPMATOPOB, HE HMMEIONINX COOCTBEHHOW IIEPBHYHOW OOMOTKHU
o6osunavaror JI; u Jl,.

O003Ha4YeHUST HAHOCAT TaKHUM 00pa3oM, 4TOOBI B OJMH U TOT K€ MOMEHT BpeMeHH BBIBOIEI JI|, H],

.., Hym Uy, ..., M, iMen¥ OJUHAKOBYIO MOJISIPHOCTD, T.€. YTOOBI IIPH HAIPABIICHUH TOKA B IEPBUYHOM
obmotke ot Hj, ..., H, ¥ Ky, K; ..., JI, BTOpUYHBIN TOK MIPOXOIWI TI0 BHEITHEH 1ienu (mpudopam) ot M,
K Hz vy Hn.

O0603Ha4YeHUs BBIMOIHSIOT NPONUCHBIMU OyKBaMM PYCCKOro ajiaBuTa B COYETAaHMU C Iudpamu.
Hudps! pacnionararoT B 0IHY CTPOKY ¢ OykBamu (Hampumep JI1) wim B uHACKCe (Hampumep J1;).

Ta6muma 11
OOMoOTKa O0603HauEHHS BLIBOJOB U 0OMOTOK
TparcdopmaTopa
[lepBuunas C oxHOM cekuuen C HECKOJIBKUMH CEKIIASIMU
JlI, ———J], JI| —————K;
Hy ——K,
Hy —JI,
Bropuunas Tpanchopmarop ¢ 0gHON BTOPUYHONH OOMOTKOIA:
0e3 OTBETBIIEHUHA OTBETBIIEHUAMU
“y Hy A “y “,
Bropuunas TparchopmaTop ¢ HECKOIBKUMH BTOPHYHBIMU OOMOTKAMHU:
0e3 OTBETBIIEHUI C OTBETBJIEHUSIMU
Wy W o 2, u, 3, m,

6.10 TpeOoBaHNSA K KOHCTPYKIUH




6.10.1 Meramnueckue 4acTd TpaHchopMaTopa, MOJIBEPKCHHBIC KOPPO3MH O] BO3ACHCTBHEM
KJIMMaTHYeCKUX (PaKTOPOB BHEIIHEH CpeJibl, TOJDKHBI UMETh 3alIUTHOE TIOKPHITHE.

6.10.2 KoHTakTHBIE BEIBOJBI NMEPBUYHON OOMOTKH TpaHC()OPMATOPOB NOJDKHBI COOTBETCTBOBATH
tpeboBanusmM I'OCT 10434, a tpanchopMaToOpoB KaTeropuu pasmemieHust 1 Takke TpeOoBaHHAM
I'OCT 21242.

6.10.3 KoHTakTHbIE BBIBOJBI BTOPUYHBIX OOMOTOK TpPaHC(HOPMATOPOB JIOKHBI COOTBETCTBOBATH
tpeboBarusm [OCT 10434.

KoHTakTHBIE BBIBOJBI BTOPHYHBIX OOMOTOK BCTPOEHHBIX TPaHCHOPMATOPOB MOTYT OBITH
pacrosoKeHbl B KOHCTPYKIIWH U3JIeTHs, B KOTOPOE BCTPOeH TpaHchopmarop.

6.10.4 TpaHchopMaTopbl [ODKHBI HMETh KOHTAKTHYIO IUIOMANKY JJIS TMPHUCOCIAUHCHHS
3a3eMJISIONICTO MTPOBOTHUKA M 323 MILIIONIIA 32)KUM B cOOTBeTCTBHH ¢ TpedoBaHussmMu ['OCT 21130 u
T'OCT 12.2.007.3. Bo3zie 3a3eMIISIIOIIETO 3aKUMa JOJIKEH ObITh 3HaK 3a3emienus o ' OCT 21130.

3azemuisitoniye 3axuMbl TpaHcopmaropoB ucnonHeHuit T u O MODKHBI TaK)Ke COOTBETCTBOBATH
tpeboBanusm [OCT 15963.

TpeOoBaHusi HAcTOAIIETO IyHKTAa HE pPACHPOCTPAHSIOTCS Ha BCTPOCHHBIE TpaHC(HOPMATOPEI,
TpaHC(OPMATOPEl C KOPIyCOM M3 JIMUTOW CMOJBI WM IUIACTMAacChl, HE WMEIONINE IOAJTIEKAITIX
3a3eMJICHHI0 METAJUIMYEeCKHX 4acTel, a Takke Ha TpaHC(OpMAaTOphl, HE IOUISKALINE 3a3EMIICHHUIO
cornacHo 'OCT 12.2.007.0.

6.10.5 KoHCTpyKIMsI MacCIOHAIOJHEHHBIX TpaHC(OPMAaTOpPOB JOJDKHA oOOecleuuBaTh X
repMeTHyHOCTh. CTaHAapThl Ha MAaclOHANOJHEHHBIE TPAaHC(HOPMATOPHl JOJDKHBI  COJEPXKATh
TpeOGOBaHMS 1O MPOBEPKE IEPMETUYHOCTH KOHCTPYKIMH, & Ha TpaHC(OPMATOPHI C KOHJACHCATOPHOMN
OyMa)KHO-MacCJISTHOM M30IIsIMel Takke TpeOOBaHUS K Ta30- M BIAroCOJCP)KAaHHWIO 3aJIMBAEMOIO B
TpaHcOpMaTOpPhI Maca.

6.10.6 KoHcTpyKims TpaHC(OPMAaTOPOB Ha HOMHHAJBbHEIC HampspkeHust 110 kB u BhIme momkHa
obecrieynBaTh 3alIUTy Macia OT YBIQXKHEHHS, MCKIIOYAIONIYI0 €ro  HENOCPEICTBEHHOE
COIIPUKOCHOBEHHE C aTMOC(hepoii.

6.10.7 MacnoHanomHeHHbI TpaHcopMaTrop IODKEH MMETh pacUIMPHUTENb, EeMKOCTh KOTOPOTO
JIOJDKHAa oOecrieunBaTh IOCTOSHHOE HaJIMYWe B HEM Macia TIIpH BCeX pexXHuMax paboThl
TpaHcopMaTopa B Juana3zoHe paboumx Ttemmeparyp. PyHKIHIO pPacIIMPHUTENS MOTYT BBHIIOIHATH
BEPXHss 4acTh (aphopoBOY MOKPHILIKH, CHIb()OH WK PyrHe YCTPOUCTBA.

MacoHarno HeHHbIe TpaHcopMaTopsl JTOKHBI OBITH OCHAIIICHBI yKa3aTeleM YPOBHS Macia I
aHAJIOTMYHBIM YCTPOHCTBOM, ITO3BOJISIONIMM KOHTPOJHPOBATh YPOBEHb Macia B TpaHC(HOpMaTope C
6€30MacHOTO TSI 00CITYKUBAIOIIETO IIEPCOHATIA PACCTOSHUS.

IIpu macce macna 1o 20 Kr ykas3aTenab ypOBHS Macia JIOITyCKaeTcsl He YCTaHaBIUBATh.

MacnonanonHeHHbIe TpaHC(HOPMATOpbl ¢ Maccoil Macna Oosnee 10 Kr JOMKHBI OBITH OCHAIIECHBI
apMaTypoi U 3aJMBKH, 0TOOpa mpoOBl M ClIMBA Maclia, B TOM YHCJE Il XpoMaTtorpaduieckoro
aHanM3a pAacTBOPEHHBIX B Macie ra3oB. [Ipm 3ToM JOMKHO OBITH NPEAYCMOTPEHO IIIIAaBHOE
peryIMpoBaHKE BBITEKAIOIIEH CTpyH Maca.

6.10.8 Tpanchopmaropsl Maccoi 6osiee 20 Kr nomKHBI UMeTh ycrpoiictBo o 'OCT 12.2.007.0
JUId TIOJIbEMa, OIYCKaHus W yJepKaHusd HMX Ha Becy. [Ipy HEBO3MOXKHOCTH KOHCTPYKTHBHOI'O
BBIITOJIHEHUSI TAKUX YCTPOMCTB B PYKOBOJCTBE IO SKCIUTyaTallMM JOJDKHBI OBITh yKa3aHBl MecTa
3axBaTa TpaHc(opMaTopa NPH TaKENAKHBIX paboTax.

6.10.9 B KOHCTpyKIMH TpaHCHOPMATOPOB, HMMEIOIIMX BTOPHYHBIC OOMOTKH JIi H3MEPCHHUS,
JIOJDKHO OBITH MPEAYCMOTPEHO OJHO WJIM HECKOJBKO MECT ISl YCTAaHOBKM IUIOMO WJIM HaHECEHUS
OTTHCKa KiIeiiMa 0 oBepke Tpancpopmaropa o 'OCT 8.217.

6.10.10 B tpancdopmaropax Ha HampspkeHune 330 kB u BhIIE ¢ KOHACHCATOPHOH OyMa)XHO-
MAacJIsTHOW M30JIIMEH JNODKEH OBITh MPEeTyCMOTPEH BBIBOJ JUIS MOIKIIIOUYEHHS YCTPOMCTBA KOHTPOJIS
W30JISIIMOHHBIX XapaKTEPUCTHUK 1101 PAaO0YMM HaIPSKCHUEM.

6.10.11 KoHCTpyKIHS ra30HATIOTHEHHBIX TPAHCPOPMATOPOB JOJDKHA 00ECIICYNBATh YTEYKH MaCCHI
rasza e 6omnee 1 % 3a rop.

6.10.12 KoHCTpyKIMs Tra30HaNOJHEHHBIX TPaHCPOPMATOPOB JOJDKHA HWMETh 3allUTy OT
Ype3MEpPHOTO YBEJIMUCHNUS JAaBICHHS I'a3a IPU aBapyy, CBSI3aHHOH ¢ MpoOoeM BHYTPEHHEH N3OSN 1
TOPEHHEM JIyTH.

6.10.13 IlpumeHsemble B KOHCTPYKIMH TpaHCHOPMATOPOB MaTepHANBl JOJDKHBI 00ECIedUBAThH
BBINIOJIHEHNE TPEOOBAHHUM 110 B3PHIBO- M II0’Kap00E30M1acHOCTH.

6.11 TpeOGoBanus K HaIE:KHOCTH
6.11.1 B crangaprax Ha TpaHC(OpMaTOphl KOHKPETHBIX THUIIOB CIIEIyET YCTaHABIMBATH CPEIHIOI0
HapaboTKy 1o oTka3za B cooTBeTcTBUU ¢ [OCT 27.003.



6.11.2 Cpennuii cpok ciayx0bl TpaHC(hHOPMATOPOB — 25 JIET.
6.11.3 B cranmaprax Ha TpaHC(HOPMATOPBl KOHKPETHBIX THUIIOB JODKHBI OBITH YCTAHOBJIECHBI
TpeOOBaHMA K PEMOHTOIIPUTOIHOCTH.

6.12 KommiekTHOCTD

6.12.1 KommiekTHOCTh TpaHcopMaTopa IOJDKHA OBITh YCTAaHOBICHa B CTaHJapTax Ha
TpaHcOpMaTOpbl KOHKPETHBIX THIIOB.

6.12.2 K TpancdopmaropaM NIpHiararoT KCIUTyaTalMoHHYI0 aokyMmeHTamuio mo 'OCT 2.601:
MacTopT, PyKOBOACTBO TI0 dKcIuTyaTanuy, Beagomoctu 3UII (pu Hanmmamn).

Jns tpaHcopMaTopoB Ha HOMHUHaJbHOE HampsbkeHue a0 10 kB 1o cormacoBaHuio mexmy
W3rOTOBHUTENIEM M NOTpeOUTENEeM, €CIM 3TO YCTAHOBJIEHO B CTaHIapTax Ha TPaHC(HOPMATOPEI
KOHKPETHBIX THIIOB, TACTIOPT MOXKET OBITh 3aMEHEH 3THKETKOM.

Hdus  TtpancopmaropoB Ha Hampsokerme 0,66 kB HOMEHKIATypa  AKCIUTyaTallHOHHOMN
JOKYMEHTAIlUM MOXKET OBITh COKpameHa W JOJDKHAa OBITh YCTAHOBJICHa B CTaHAapTax Ha
TpaHcdopMaTopsl KOHKPETHBIX THUIIOB.

Yuncimo 3K3eMIUIIPOB  3KCIUTyaTalMOHHBIX JIOKYMEHTOB, TIpHJAaraéMbIXx K TpaHchopMaTopam,
JIOJDKHO OBITH YCTAaHOBIICHO B CTAHAAPTAX Ha TPaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

6.13 MapkupoBka

6.13.1 Kaxnpiii TpancdopmaTop A0JKEH UMETh TaOIMUKY (TaOJIMUKHK), HA KOTOPOH JIOJKHBI OBITh
yKa3aHbl:

a) TOBapHBII 3HAK MM HANMEHOBAHUE MTPEATPHUATHS-U3TOTOBHUTEIS;

0) HaMEHOBaHNE «TPAaHCHOPMATOP TOKAN;

B) TUII TpaHcopMaTopa u KIMMaTHYECKOE UCTIOTHEHUE;

T') HOPSAKOBBIH HOMEp IT0 CHCTEME HyMepaluK MpeApUsSTHSI-U3TOTOBUTEIIS;

1) HOMHHAJIbHOE HalpspKeHHne, KB (kpome BCTPOEHHBIX TpaHC()OpMaTopoB);

€) HOMHHaJIbHas yacToTa, [ 11 (mpu gactote 50 ' momyckaeTcst He yKa3bIBaTh);

) HOMEp BTOPHYHOI OOMOTKH (TOJIBKO UIsi TPAaHC(HOPMATOPOB C ABYMs WM 00jiee BTOPUUHBIMU
00MOTKaMn);

1) HOMHHAIBHBIN Ko3(¢dunueHT TpanchopManuy (B BUAE OTHOLICHUS HOMHHAIBHBIX TOKOB:
MIEPBUYHOTO M BTOPUIHOTO), A;

K) KJI1aCC TOYHOCTH TS BTOPHYHBIX OGMOTOK COrTacHo 6.4";

JI) HOMHUHAIBHBIA KOX(POUIHEHT O0e30macHOCTH NPUOOPOB Ky, (IS BTOPHUYHBIX OOMOTOK,
TpE/IHA3HAYCHHBIX JUT H3MEPEHHs);

M) 3HAa4eHHE HOMHUHAJIBHOW NpEAENbHOW KpaTHOCTU Koy (V11  BTOPUYHBIX  OOMOTOK,
TpeIHA3HAYCHHBIX JUISl 3aIIHTHL));

H) HOMHHAJIbHAs BTOPHYHAS HATpy3Ka, B-A;

0) Macca TpanchopMaTopa, Kr);

m) o0o3HaueHHWe CTaHaapra Ha TpaHCc(OPMATOPHl KOHKPETHBIX THUIOB WIM 00O3HAYEHHE
HaCTOSIIIIETO CTaH/1apTa;

p) rof BeIycKa (Ha TpaHChOpMaTopax, IpeaHa3HAYCHHBIX IS SKCIIOPTa, HE YKa3bIBAOT).

D s BTOPUYHBIX OOMOTOK, MPEIHA3HAYECHHBIX [UISi M3MEPCHHI W 3alluThI, CIEAyeT YKa3blBaTh 00a
HOMUHAJIBHBIX KJIaCCa TOYHOCTH.

2 Jns tpancopmaTopoB Ha HOMHHaNBHOE HampspkeHue 0,66 kB momyckaetcs Koy B Kgyoy HE YKA3BIBATH,
€CIIM OHH [PHBEACHBI B PyKOBOACTBE IO IKCILTyaTalllH.

3 Tonbko must TparchopMaTopoB Maccoii oT 10 Kr 1 BbIIIe, TPAHCIIOPTUPYEMBIX B HEPa300OpaHHOM BHUJIE.

IIpumeuanus

1 JlomyckaeTcss HAHOCHTH II€PeYUCICHHbIEC JaHHbIE HAa OJJHY MM HECKOJIBKO TaOJIMUeK, a TAKXKE JaCTUIHO HIIH
TIOJTHOCTBIO Ha 3IEMEHTHI KOHCTPYKIMHU TpaHc(hopMaTopa.

2 IIpu HemocTaTKe MecTa Ha TaOJIMYKe JOMyCKaeTcs JaHHBIE TI0 NEPEUUCICHUSAM 1I), €), H) — 0) HAaHOCHTH 0e3
yKa3zaHHgd HauMEHOBaHUs mapamerpa (Hampumep 6 kB, 50 I'm), mpu 5TOM AZaHHBIE TO MEPEYUCICHHAM K) — H)
HAHOCSIT B COYETAHWH M TIOCNIEA0BATENBHOCTH cOriacHo ciefyromumM mnpumepam: 30 B-A 5P 10 (HomuHanbHas
BTOpHyYHas Harpy3ka 30 B-A, HOMHHaIBHEIH Ki1acc TOYHOCTH 5P, HOMUHaNBHas mpenenbHas kpatHocTs 10); 20
B-A 0,5 10 (HomuHanbHast BropuuHas Harpy3ka 20 B-A, HomunansHbEIH Kiacc TouHocTH 0,5, HOMHHAIBHBIN
ko3¢ durreHT 6e3omacHocTy Mpudopos 10).

3 JlomyckaeTcs, KpoMe JaHHBIX, YKa3aHHBIX B HACTOSIIEM ITyHKTE, HAHOCUTH Ha TaOJIMUKY NOTIOIHHUTEILHYIO
HH(OPMAIHIIO B COOTBETCTBHH CO CTAHAAPTOM Ha TPaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

I[J'IH TpaHC(i)OpMaTOpOB C HCECKOJbKMMHU BTOPHUYHBIMH OOMOTKAMHM WIIA C OTBETBJIICHHUSIMH Ha



BTOPUYHBIX OOMOTKaX JaHHbIE 0 IEPEYMCICHUSIM M) — H) YKa3blBalOT JJIsi KaXJIOH BTOPHYHOM
OOMOTKH U Ka)K/I0TO OTBETBIICHUSI.

Jnst BCTPOGHHBIX TpPaHC(HOPMATOPOB, NPEIHA3HAYCHHBIX JUIL HCHOJNB30BAHUS BHYTPU JPYroro
n3genus, Tabnuuky (TabMMYKHM) ¢ TEXHWYECKHMMHU JAaHHBIMH CIEAyeT MOMENaTh Ha KOPIyCe 3TOTO
M37eNHs, a Ha caMuX TpaHc(opMaTopax CieayeT YKa3bIBaTh:

THUII BCTPOGHHOTO TpaHcdopmaropa;

HOMHUHAIBHBIA K03 durment TpaHchopManun (Ipd  HATHIUR
HanOompmuit K03(H(HUIMEHT TpaHCHOPMAIIUH);

NIOPSAIKOBBIM HOMEP 110 CUCTEME HYMEPALIUU IIPEAIPUATUA-U3TOTOBUTEILA.

6.13.2 Yactu TpanchopMaTopoB, TPAHCIOPTHPYEMBIX B pa3oOpaHHOM BHUJE, NOJDKHBI HMETh
MapKUpPOBKY, O0OJerJaromyio cOOpKy TpaHC(HOpPMAaTOpPOB Ha MeCTe MOHTaka. Buabl M crocoObl
HAaHECEHUS] MapKUPOBKH JOJDKHBI OBITH YKa3aHbI B OKCIUTYaTAllHOHHOW JTOKYMEHTaLUH.

6.13.3 Cnioco® HaHeceHHsT MapKHPOBKM Ha TaOJMYKH, a TaKKe CII0COO MapKHpPOBaHHS BBHIBOJOB
00MOTOK (6.9) moymkHBI 00ecrieunBaTh YETKOCTh HAINUCEH B TEUYCHUE BCEr0 BPEMEHH DKCIUTyaTalluH
TpaHcdopmaropa.

6.13.4 MapkupoBka TpancnoptHoi Tapel — 1o IOCT 14192.

OTBETBJICHHI YKa3bIBarOT

6.14 YnakoBka

6.14.1 Bce HeokpallleHHbIE METAIUIMYECKUE 4YacTH TpaHcdopmaropa (BKiIroYas 3amacHble 4YacTH,
IIPY MX HAJINYWH), TTO/IBEPXKEHHBIE BO3/ICHCTBUIO BHEIIHEH Cpe/bl B IPOIiecce TPAHCIIOPTHPOBAHUS U
XpaHEHUs, JIOJDKHBI OBITh 3aKOHCEPBHPOBAHBI C MIOMOIIBI0 CMa30K MJIHM APYTUM HaJCKHBIM CIIOCOOOM
Ha CPOK XpaHeHHs 3 T.

6.14.2 VYmnakoBka JoKHa oOOECHeYMBaTh COXPAHHOCTh  TpaHCopMaTropoB MpuU  HUX
TPaHCIIOPTHPOBAHUHU. BUJI yIIakoBKH JOIDKEH OBITH NMPEAYCMOTPEH B CTAaHAAPTaX Ha TpaHC(HOPMATOPHI
KOHKPETHBIX THITOB.

7 TpeboBanus 0e30MacCHOCTH

7.1 TpeboBaHusi 0€30MaCHOCTH K KOHCTPYyKImu TpaHchopmaropo — 1o ['OCT 12.2.007.0 u
I'OCT 12.2.007.3.

7.2 TpeboBanust 6e30macHOCTH Tpu UcHbITaHUAX TparchopmatopoB — mo 'OCT 8.217 u TOCT
12.3.019.

8 IlpaBuia npueMKHU

8.1 Jlms mpoBEepKH COOTBETCTBHS TPAaHC(OPMATOPOB TPEOOBAHUSAM HACTOAIICTO CTaHIApTA H
CTaHIapTa Ha TpaHC(HOPMATOPHl KOHKPETHBIX THUIIOB CIIEAYeT IPOBOIUTH MCIBITAHUS: OIS
YTBEPKACHUA TUIIA; HA COOTBETCTBUEC YTBCPIKACHHOMY THUITY, KBaHI/I(l)I/IKaIJ,I/IOHHbIe; MMPUEMOCAATOYHBIC,
MIEPUOANIECKHUE; THIIOBBIE.

8.2 O0veM WHCHBITAaHWII W MPOBEPOK, B 3aBUCHMOCTH OT KOHCTPYKTHBHBIX OCOOCHHOCTEH H
Ha3HaueHUs TpaHcpopmaTopa, CieayeT BHIOMpaTh 1Mo Tabuuie 12 U ycTaHaBIMBaTH B CTaHAApTax Ha
TpaHchopMaToOpbl KOHKPETHBIX THIIOB.

Tabmuma 12
HauMmeHOBaHHE HCIBITAHHUS U Heo6x0anMOoCTh IIPOBEICHUS UCTIBITAHUI ITyHKT HacTOsIIErO
HIPOBEPKH CTaHJapTa
ISt Ha kBanmu¢uka [mpuemocnar|nepuoandec| Texaudeckue | Meromast
YTBEPIKICHHS | COOTBETCTBHE | IMOHHBIX OYHBIX KHX TpeOOBaHUs |KOHTPOJIS
THIA YTBEPIKICHHOMY
THITY
1 IlpoBepka Ha COOTBETCTBHE + + + + + 6.1;6.9; 9.1
TpeOOBaHUSIM  COOPOYHOTO 6.12.2
geprexa
2 WcnblTaHue 37EKTPUIECKOi - - + + + 6.3.1 9.2.1
HPOYHOCTH H30JISILUH
TIEPBUYHOI 00MOTKH
OJTHOMHHYTHEIM
HaIpsDKCHHEM
HPOMBILIICHHON YaCTOTHI
3 HcnoeltaHue — M3OJLMH - - + - - 6.3.1 9.2.1
MepPBUYHON 00MOTKH




HaMpsHKEHUEM I'pO30BOTO
b}

UMITyJIbca
4 HcnoblTanue — HU3OJIALUH
MAaCIIOHATIOTHEHHBIX

TpaHchopmMaTopoB c

HOMHHAJIbHBIM HAIpsHKCHHEM
330 kB u BhIlIEe Cpe3aHHBIM
TPO3OBBIM  HMITYJICOM U
MHOTOKPaTHBIMU
CpEe3aHHBIMH HMITYJIbCAMI

5 WcnbiTanne 371eKTPpUUECKOn
[IPOYHOCTH U30IISLIUH
TpaHchopmMaTopoB c
HOMHHAJIbHBIM HaIpsHKEHHEM
330 kB u BBIIIE
HaIpsDKCHHEM
KOMMYTAI[HOHHOTO HMITYJIbCa
6 HcnblTaHue BHYTpEHHEH
H30JISAIIN TIePBUYHOMN
OOMOTKH Ha CTOHKOCTh K
TETIOBOMY IPOOOI0

7 [IlpoBepka JUIMHBI ITyTH
YTEUYKH

8 Hcnbitanue
MEXKTyCEKIIMOHHOH H30IISLIUI
CEKIIMOHMPOBaHHBIX OOMOTOK
9 UcnbiTanue — M30ISLUK

[ePBUYHOM 00OMOTKH
ra30HaIOHEHHbIX
TpancdopMaTopoB npu

OCTaTO4YHOM [aBJICHHMHM Tasa,
PaBHOM HYIIIO

10 HWcnbiTanus
NEKTPUYECKOH  MPOYHOCTH
H30JIALAH BTOPUYHBIX
00MOTOK OJJHOMHHYTHBIM
HanpsDKeHHEM

MPOMBILUIEHHON YaCTOTHI

11 W3mepenue  ypoBHS
YACTHYHBIX paspsiioB
TpaHCc(HOPMATOPOB C YPOBHEM
m3omsiguu - «a» no ['OCT
1516.3

12 Ucnbitanue
MEKIyBUTKOBOW M30JISLIUK
13 W3mepenue

CONMpPOTUBIICHUS  H30JSALUH
00MOTOK

14 HcnpiTanre npoObl Maciia
MaCJITHBIX
TpaHcHhOpMaTOpOB:
ompenereHre  HIPOOUBHOTO
HaIpsDKEHUS

ONpe/ie]IeHHe TaHIeHca yriia
JIMDIIEKTPHYCCKHIX oTephb
Macna TpaHCHOPMATOPOB
Kiacca HanpspkeHust 110 kB u
BBILIIC

OHpejeiIeHHEe  BIAro- |
ra30Ccoep KaHus,
XpomaTorpaduueckuii aHaIu3
15 IIpoBepka MOJIAPHOCTH

16 OrmpeneneHue TOKOBBIX U
YTJIOBBIX MOTPEIIHOCTEH

17 TIlpoBepka mnpenenbHON
KPaTHOCTH (onpenenenue
TIOJTHOM MOTPELTHOCTH)
BTOPHYHBIX ~ OOMOTOK  JUIS
3aIHUTHI

18 IlpoBepka ko3ddumreHTa
0e30macHOCTH npudopoB
BTOPHYHBIX ~OOMOTOK IS
U3MepeHuit

19 Onpenenenue

6.3.6;6.3.9

6.10.5

6.9
6.4.2

5.1;6.4.3

5.1

6.10.11

9.3

9.4

9.2.5;9.4

9.4

9.5
9.5

9.6

9.6

9.7




KOJIMYECTBEHHON yTEUKHU ra3a
ra30HANOIHEHHBIX
TpaHchopmMaTopoB

20 Omnpenenenue TOKa + + + + + 6.5 9.8
HaMarHUYMBaHWUS BTOPUYHBIX
00MOTOK

21 HcnblTaHue Ha HArpeB npu - - + - - 6.6 9.9
MIPOJODKHTENEHOM — PEXHME
paboThI

22 VcnblTaHue Ha CTOWKOCTH - - + - - 6.7 9.10
K TOKaM KOPOTKOTO
3aMBIKaHMsl (MCIIBITAHHS Ha
UEKTPOANHAMUYECKYIO u
TEPMHYECKYIO CTOHKOCTB)

23 W3mepenune - - + (¢} + 6.8 9.11
CONPOTUBIECHHUS BTOPUIHBIX
0OMOTOK ITOCTOSTHHOMY TOKY
24 HcnblTaHue MacioHAIol- - - + + + 6.10.5 9.12
HEHHBIX  TpaHc(hOpMaTOpPOB
Ha TepMETUIHOCTD

25 Wcnbrranus Ha + + + - (6] 6.2.1 9.13
YCTOWYHBOCTb K
BO3/ICHCTBUIO

KIMMaTH4ecKuxX  (axropos
BHEIIHEH cpeJibl

26 Hcnbitanus Ha - - + - (6] 6.2.3 9.13
YCTONUUBOCTH K
BO3/ICHCTBHIO MEXaHHYECKHX
(axTopoB

27 WcrnblTaHue Ha NPOYHOCTH — — + — — 6.14.2; 10.1 9.14
[P TPaHCHOPTHPOBAHUH
28 HcnbiTaHue yNakoBKH Ha — — + — — 6.14.2; 10.1 9.15
cOpachIBaHHE
29 TlonTBepxkaeHue cpenHei — — — — + 6.11.1 9.16
HapabOTKH JI0 OTKa3a
30 Hcnbitanue - - + - - 6.10.12 9.17
ra30HaIOTHEHHBIX
TpancdopMaTopoB Ha
B3pPBIBOOE30MACHOCTD

Y Jlist IMHHBIX TPaHC(OPMATOPOB HE IPOBOIST.
IMpumeuanne — 3HaK «+» O3HAYaeT, YTO MCIBITAHHWE MPOBOMAT; 3HAK «—» — HE MPOBOIAT; OykBa «O»
03HAYaeT, YTO MCHBITAHHUE IIPOBOJIST, €CIIM 3TO YKA3aHO B CTAHIAPTE Ha TpaHC(HOPMATOp KOHKPETHOI'O THIA.

Ucnbitanust tpaHcdopmMaTropoB, NpeaHa3HaYeHHBIX Ui paboTsl mpu vactorax 50 u 60 I'u, Ha
COOTBETCTBHE BCEM TpeOOBaHMSAM HACTOSIIEro CTaHpapra MpoBoAsT npu yacrore 50 I'm, o yem
YKa3bIBalOT B macropte. [Ipu 9ToM pe3ysIbTaThl HCIBITAaHUH TPAaHC(HOPMATOPOB, NPEIHAZHAYCHHBIX IS
paboter mpu yactore 60 I, HE KOPPEKTHPYIOT, KPOME pPE3yIbTaTOB WCHBITAHWN Ha HArpeB IpH
MPOJIOJDKUTENBHOM pEeXMME paboThl M Ha CTOMKOCTh K TOKaM KOPOTKOTO 3aMBIKaHUs, KOTOpBIC
cienyeT oueHuBaTh ¢ yuetoM 9.9.7 u 9.10.3 cooTBETCTBEHHO.

8.3 O6mue nos1oKeHUst

8.3.1 Ilpu ucnBITaHUAX KBATU(PHUKALINOHHBIX, HEPHOJUIECKHX, THIIOBBIX, U YTBEPIKACHUS TUIIA U
Ha COOTBETCTBHE YTBEPKJCHHOMY THITy OTJIC/IbHBIC UCTIBITAHKS, HE BIMSIOIINE HA PE3yJIbTAThl APYTUX
UCIIBITAaHNH, TIPEyCMOTPEHHBIX B Tabuuue 12, 1omyckaercs MpOBOANTH Ha Pa3HBIX TpaHChOpMaTOpax
(mapannenbHble WCTbITaHUA). llepedeHb mapaUIeNbHBIX HCHBITAHUA CIEIyeT YCTaHaBIMBATH B
CTaHJapTax Ha TpaHc(HOPMATOPBI KOHKPETHBIX THIIOB.

8.3.2 JlommyckaeTcsi COBMEIEHUE OTACNIbHBIX BUIOB UCIIBITAHHUM, TEPEUNCICHHBIX B 8.1.

[Tpn HanmMuyuM pa3IMYHBIX UCIOIHEHHH TpaHC(OpMaTOpOB WCHBITAHHS Ui YTBEPIKICHUS THIIA,
KBalM(UKaINOHHBIE, NIEPHOANYECKUE, THIIOBbIE W Ha COOTBETCTBHE YTBEPXKICHHOMY THITYy CJIEIyeT
NPOBOJHUTH HA THIOMCIONHEHUSX, ISl KOTOPBIX COOTBETCTBYIOLIME HCIBITAHUS SIBJSIFOTCS HauOoiee
KPUTHYECKHMH.

8.3.3 TumoucnonHeHUusT ¥ 4YHCIO TPaHCHOPMATOPOB, MOJBEPracMbIX KaKAOMY HCIBITAHUIO,
CJIe/TyeT YKa3blBaTh B CTaH/apTaX Ha TPaHC(HOPMATOPbl KOHKPETHBIX THIIOB.

8.3.4 Ilpu npreMocaaTOYHBIX UCTIBITAHHUAX TPAHC(HOPMATOPHI MPEABSBILIIOT K MPHEMKE MOIITYYHO
WM TapTUSIMH U ITOJBEPTAlOT MPOBEPKE CILIOMIHBIM KOHTPOJIEM.

8.3.5 OrtnenbHble HUCHBITaHUS [ONMYCKaeTCs IPOBOAUTH Ha COOPOYHBIX EAMHHUIAX U JIETalaX




TpanchopmaTopa. Jlomyckaercs MO COTVIACOBAHHIO MEXIY MOTPEOUTENIEM U HM3TOTOBUTEICM IMPH
UCTIBITAHUAX KBATH(DUKAIUOHHBIX, TMEPUOAMYCCKUX, THIIOBBIX, JJIs YTBEPXKICHUS THIIA H Ha
COOTBETCTBHE YTBEP)KICHHOMY THITy 3aCUHTHIBATH WCIIBITAHUS TPAHCHOPMATOPOB NPYTHX THIIOB,
MMEIOIINX AaHAJOTHYHBIE KOHCTPYKTHBHBIC WJIM TEXHOJIOTHYECKHE pEIIeHUs W OJMHAKOBBIC
MPUMCHSICMBIC MaTCepHabl, MPH HATMYUM TAaKUX YKa3aHHA B CTaHIapTax Ha TpaHc(hOpMaTops
KOHKPETHBIX THUIIOB.

8.3.6 IlocnemoBaTeIbHOCTh UCTIBITAHUN MOXKET OBITH MPOW3BOJIEHOW, €CIIM MHBIC TPeOOBaHUS HE
YCTaHOBIICHBI B CTAaHAAPTAX HA TPAHCPOPMATOPHI KOHKPETHBIX THUIIOB.

8.3.7 Ilpu oTpuLIaTeNbHBIX pE3yNbTaTax MPUEMOCIATOYHBIX, MEPUOJAMUYECKUX ¢ THUIIOBBIX
UCTBITAHUHN TOCIIC YCTPAHEHUS E(PEKTOB TOBTOPHBIC UCIIBITAHKS TPOBOJST B IMOJHOM 00BbEME HIIH, B
TEXHUYECKH 00OCHOBAHHBIX CITydYasX, B COKPAIICHHOM OOBEME: MOBTOPSIFOT UCHBITAHUS, TI0 KOTOPHIM
MOJyYeHBl HEYIOBJICTBOPUTEIEHBIC PE3yJbTAThl, WCIBITAaHUS, KOTOPBIE MOTJIHM TIOBIHATH Ha
BO3HHUKHOBEHHUE JE(EKTOB, a TAKXKE UCIBITAHUS, KOTOPBIC HE MPOBOIUIIHCH.

Ecnu koHKpeTHbIE MPUYHHBI HEYJIOBIETBOPUTEIHLHOTO PE3yJbTaTa HE YCTAaHOBJEHBI, MOBTOPHBIC
WCTIBITAHUS TI0 TYHKTAM HECOOTBETCTBUS MPOBOIST HA YABOCHHOM YHUCIIC 00pa3IoB.

Pe3ynbTaThl MOBTOPHBIX MCTIBITAHUH SIBITIOTCS OKOHYATEIIEHBIMHU.

8.4 KpanudukaunoHHble UCTILITAHUS

8.4.1 Ilopsimok npoBezicHus kBanudukanuonusix ucnbsitanuii — mo F'OCT 15.001 u TOCT 15.309.

8.4.2 JlomyckaeTcs 3acUHMTHIBATE B KadyeCTBEC KBaTH(DUKAIMOHHBIX HWCIBITAHUA WCIBITAHAS
OTBITHEIX 00pa3IoB, MPOBEICHHBIC B COOTBETCTBUH ¢ Tabiwmieil 12, ecinm COONIONEHBI CIICAYIOIIHE
YCIIOBUSL:

OMBITHBIC 00pa3ilbl OBUTM M3TOTOBJICHBI M0 TEXHOJOIMH W HAa 00OPYIOBaHHUH, MPEIYCMOTPECHHBIX
JUTSL CEPUIHHOTO TIPOU3BOICTBA;

TIPA W3TOTOBJICHUN YCTAaHOBOYHOW CEPHH HE MPOBOAMIACH NOPabOTKa KOHCTPYKINH, TpeOyromas
MIPOBEACHUS HCITBITAaHHIA;

BpeMsI, TIPOIIEAIICE MOCIC UCTIBITAHUI OMBITHBIX 00Pa3IlOB, HE MPEBHIIIACT CPOK, YCTAHOBICHHBIN
JUTSL TIEPUOTUIECKUX HCITBITAaHHHA.

Ecim »TH ycrnoBHS HE COONIOACHBI, TO NP COOTBETCTBYIOIIEM TEXHHYECKOM OOOCHOBAHUHU
JIOITYCKAeTCsl 3aCUUTHIBATh MCIIBITAHUS, HA PE3yIbTaTaX KOTOPHIX HECOOMIOACHNE YKa3aHHBIX YCIIOBHHA
HE OTpa)kaeTcsl.

8.5 TlpmemMocHaTOYHBIC HCIBITAHUS MPOBOJUT CIIy)K0a TEXHHUYCCKOTO KOHTpOJIA JTHOO apyras,
YIOJTHOMOYCHHAS Ha TO CITYK0a MPEAIPUSTHI-U3TOTOBHUTEIIS.

OmHOBpEMEHHO C TPHUEMOCHATOYHBIMH HWCHBITAHUAMH KaXABIA TpaHchopMaTop HOIDKEH
TIO/IBEPraThCsl MEPBUYHON MOBEPKE IO MPaBUJIaM, IPUHATHEIM B CTPAHE-U3TOTOBUTENE, U METOAMKE TI0
I'OCT 8.217.

8.6 Ilepnoauyeckue NCIBITAHUS

8.6.1 Ilepmopgnueckwe WCHBITAHWS CIEAyeT MPOBOAWUTH Ha TpaHCPOPMATOpAX CEPUIHOTO
MPOM3BOJICTBA HE PEIKE OJTHOTO pas3a B 5 JieT.

IMoxTBepkaeHue cpeanell HapaOOTKHU 70 OTKa3a MEePBbIA pa3 mpoBoaAT yepe3 10 jer mocie Havyana
CEpHUIHOTO MPOU3BOJICTBA, 3aTEM — HE PEKE OJHOTO pasa B 5 JeT.

8.6.2 Ecnu mpou3BoACTBO TPaHCHOPMATOPOB OBLIO MPEPBAHO KO BPEMEHH HACTYILICHHUS CPOKa
OUepeNHbIX MEPUOJMYCCKUX HWCIBITAHUN, TO TPH BO30OHOBJICHHH BBINMYCKa CIIEAYET HPOBOAUTH
MEepUOANYECKUE HCIIBITAHUS TpaHc(HOpMaTOpOB Ha oOpasiax IMepBOW MapTHH, W3TOTOBICHHOW IMOCIe
BO300HOBJICHHS! IPOU3BO/ICTBA.

Jlo 3aBepuieHHs] OTIACNbHBIX (UIMTEIBHBIX IO BPEMEHH) HCIBITAHUN, BXOISIUX B 00BEM
MEPUOANYECKUX WCIBITAHUIA, OCHOBAaHHEM JUIS BBIIYyCKa TpPaHC()OPMATOPOB SIBISIETCS MPOTOKOJ
MpEeAbIAYIIUX MTEPUOANICCKUX HUCIIBITAaHU.

8.7 TumoBble WCIBITAHUS CJIEAYET MPOBOAWTH B IIOJHOM WM COKpAaIleHHOM o0beMe
KBIM(UKAIMOHHBIX HMCHBITAHUH TPH W3MEHEHWH KOHCTPYKIWH, TPHMEHSIEMBIX MAaTepualioB HIIH
TEXHOJIOTUU MPOM3BOCTBA, €CIM ITH M3MEHEHHS MOTYT OKa3aTh BIMSHHE Ha XapaKTEPHUCTHKH WITH
mapaMeTpsl TpaHC(HOPMaTOPOB.

B 3aBucuMmocTH OT XapakTepa BHOCHMMOTO HM3MEHEHHUS (M3MEHEHHUI) MCIBITAHUSAM JOITyCKaeTCs
MIOJIBEPTaTh OTAEIbHBIE COOPOYHBIE €JMHUIIBI, AE€TaJH, 00pa3Ibl MATEPHAIOB H JIp.

8.8 UcmbiTanusi 1isi yTBEPXKICHHUS THUIA M HAa COOTBETCTBHE YTBEP)KACHHOMY THILY CIIEIyeT
MIPOBOAMTH 0 PABHJIAM, IIPHUHSATHIM B CTPaHE-U3rOTOBUTEIE.

9 MeToabl KOHTPOJIS



9.1 ITpoBepka HA COOTBETCTBHE TPEOOBAHUAM COOPOYHOIO YepTeKa

9.1.1 TIpoBepke nojyiexar:

rabapuTHbIE', yCTAHOBOUHBIE M NPHCOEIMHHTENBHBIE Pa3Mephl, I8 KOTOPHIX Ha COOPOUHOM
YepTexe yKa3aHbl IPEJCIIbHbIC OTKIOHEHUS;

macca Tparcdopmaropa');

COCTOSIHHE TIOBEPXHOCTH HaPY>KHBIX U30JSIMOHHBIX 4acTel;

COCTOSTHHE 3al[UTHBIX TOKPBITHI Hapy>KHbBIX YacTeil;

COCTOSTHHE TIJIOIMIAA0K MO/ 3a3EMIISIOIIIE 3a)KUMBI;

MMPaBUJIbHOCTDH 3aIIOJTHECHU S TaOIMYEK TEXHUUCCKUX JaHHBbIX

MapKHPOBKa BBIBOJIOB;

KOMIUIEKTHOCTb.

1 o
) KpOMe NPUEMOCAATOYHBIX UCIIBITAHUM.

[IpoBepKy MPOBOISAT BHEHNIHUM OCMOTPOM, H3MEPECHHEM YHHBEPCAIBHBIM H3MEPUTEIbHBIM
HMHCTPYMEHTOM, IIpH ITIOMOIIHY MIA0JI0HOB, a TAKXKe B3BEIIMBaHHEM TpaHC(opmaTopa Ha Becax oOIiero
MPUMEHEHHUS UM TIPU TTOMOIIH MPY>KUHHOT'O INHAMOMETpa.

9.1.2 Ilpn npHEMOCAATOYHBIX HCIBITAHUAX pa3MEpbl OIMYCKAeTCsl IMPOBEPATh HA JACTASX H
CcOOPOYHBIX eMUHUIIAX IO COOPKH TpaHC(hopMaTopa.

9.1.3 JlomyckaeTcsl OIpeneNsiTh Maccy TpaHChopMmaTropa CyMMHPOBAaHHEM MAacC €ro OTAEIbHBIX
COOPOYHBIX CTUHHII.

9.2 UcnbITaHHE H30JIALHHI

9.2.1 V30nsuuio MepBUYHON OOMOTKH HCIIBITHIBAIOT:

IUTS TpaHC(OpMATOpOB Ha HOMUHaNBHOE Hanpspkernue 0,66 kB — mo FOCT 2933;

JUTs TpaHc(hOpMaTOpOB Ha HOMHUHAIBHBIC HampspkeHus oT 3 10 500 kB prmouutensHo — mo TOCT
1516.1,TOCT 1516.2 uI'OCT 1516.3;

it TpaHcopmaTtopoB Ha HOMuHaibHOE HanpsbkeHne 750 kB — mo 'OCT 1516.2, TOCT 1516.3
u I'OCT 20690.

HcnbiTaTenbHble HANPSDKEHHS TNPUKIAIBIBAIOT MEXIY OAHUM M3 BBIBOJOB (WJINM 3aMKHYTBIMH
HaKOPOTKO B])IBO[laMI/I) HepBPI'-IHOﬁ 06MOTKI/I U 3aMKHYTBIMA HaKOPOTKO BbIBOJaMU BTOPHYHBIX
00MOTOK, K KOTOPBIM JIOJDKHBI OBITH IPHCOEIMHEHBI 3a3eMisieMble YacTu TpaHchopmaropa. s
TpaHC(OPMATOPOB, HE MMEIOMNX COOCTBEHHOH IIEPBHYHOW OOMOTKH, CIOCOO NPHIIOKEHUS
HaNpsDKEHUS CIeLyeT yKa3bIBaTh B CTAHAAPTAX Ha TpaHC(HOPMATOPBI KOHKPETHBIX TUIIOB.

[Ipu oTcyTcTBMM B KOHCTPYKLUMH Tpanc(hOpMaTopa 3a3eMJIsIEMBIX DJIEMEHTOB B CTaHIapTax Ha
TpaHCPOPMATOPHl KOHKPETHBIX THIIOB JOJDKHBI OBITh YKa3aHbl METAJUIMYECKHE YacTH, KOTOpbIE NpPHU
UCTIBITAaHUSAX JOJDKHBI OBITH TIPUCOETMHEHBI K 3aMKHYTHIM HAKOPOTKO BTOPUYHBIM OOMOTKAaM.

Metonsl UCHBITAaHHS HW3OJSIIMM  MACIOHAMOIHEHHBIX TPaHC(OPMATOPOB HA HOMHHAIBHOE
HanpspkeHre 330 kB u Bble cpe3aHHBIM TPO30BBIM HMMITYJBCOM M MHOTOKPAaTHBIMH CPE3aHHBIMU
HMITYJIbCaMH CJIEyeT YKa3bIBaTh B CTAHAAPTaX Ha TpaHc()OpMaTopbl KOHKPETHBIX THUIIOB.

9.2.2 InuHy IyTH YTE€UYKH BHEUIHEH M30JIAIMK TPaHC(OPMATOPOB HA COOTBETCTBHE TPEOOBAHUSIM
6.3.1 u 6.3.2 mpogepsttor o 'OCT 9920.

9.2.3 MexayceKunoHHY0 n3ossiuio ucnbiteiBatoT o FOCT 1516.2.

HcnbitaTenpHoe HampsbkeHHe 3 KB TIpUKIIAABIBAIOT MMOOYEPEHO MEXKAY KaxIOW CEeKIUeH H
COEIMHEHHBIMH MEKy COOOH MPOYNMH CEKIMIMHI OOMOTKH.

9.2.4 W3zomsamuio BTOPHUYHBIX OOMOTOK TpaHcpopmaropoB wucmbiteiBaror mo ['OCT 1516.2.
HcnbiTaTenbHOE HampspkeHue 3 KB MpuKiIafpIBalOT MOOYEPETHO MEXKAY 3aMKHYTBIMH HAKOPOTKO
BbIBOJJaMH Ka)K[lOﬁ 13 BTOPUYHBIX O6MOTOK 1 3aMKHYTBIMH HAKOPOTKO BBIBOAAMH MPOYUX BTOPUYHBIX
0OMOTOK, K KOTOPHIM IIPHCOEIHMHSIOT 3a3eMisieMble 4acTH TpaHcdopmaropa. [Ipu oTcyrcTBum B
KOHCTPYKIINH 3a3eMJIIEMBIX YacTell CIeayeT pPyKOBOACTBOBATHCS yKa3aHusIMHA 9.2.1.

9.2.5 VYporenr wacTmuHBIX paszpsamoB omnpepensiorT mo 'OCT 1516.3 u T'OCT 20074. Meronst
HU3MEPCHUA TAaHI'CHCA yIjla JUDJICKTPUYCCKUX MOTEPh KOH[[eHC&TOpHOI‘/II 6yMa)I(HO-MaCH$[HOI>II H30JII0UH
CJIe/TyeT YKa3bIBaTh B CTaH/IapTaxX Ha TPAaHC(HOPMATOPbI KOHKPETHBIX THIIOB.

9.2.6 UcnpiTanue MeX1yBUTKOBON H30JISLUN

9.2.6.1 Ilpu MCHBITAHUAX MEXKIYBUTKOBOM HM30JALMU HCIBITyeMas BTOPHYHAS OOMOTKA JOJDKHA
OBITh Pa30MKHYTA, & OCTAJIbHBIE BTOPHYHBIE OOMOTKH (€CIIH OHU UMEIOTCS ) — 3aMKHYTBI HAKOPOTKO.

Uepe3 mnepBuuHYI0O OOMOTKY TpaHchopmaropa NporyckaloT Tok uactorod 50 [I'm, 3HaueHue
KOTOPOTO ONPEEISIOT B COOTBETCTBHH ¢ TpeGoBaHmsMu 6.3.7").



IIOHyCKaeTCSI MpOBEACHUC HUCHBITAHUA NPHU HECKOJIBKUX OAHOBPEMEHHO PA3OMKHYTBIX BTOPHUYHBIX
0OMOTKax, €CJIi CPaBHUTEJIBHBIMH HCIBITAHUSIMH Ha OIHOM M TOW K€ YCTaHOBKE JIOKa3aHO, 4YTO
HWHIYKTHPOBaHHOE BO BTOPHYHBIX OOMOTKAX HAIpPsDKEHHE (aMIUIUTYIa) He YMEHbBLIAeTCs OoJiee 4eM Ha
20 % 1o CpaBHEHHIO C HCIBITAHUSIMHU, IPOBOANMBIMY MPU OJHON Pa30MKHYTONH OOMOTKE.

Y Ilempio HACTOSAMICTO WCIBITAHMS ABISETCS HE BOCIPOM3BENCHHE YCIOBH paGoThl TpaHCchOpMATOpa mpU
Pa30MKHYTOH BTOPHYHOM IIETTH, a MPOBEPKa KauyeCcTBA MEKAYBUTKOBON M30JIAINH, TOTOMY (POpMy BOJIHBI TOKA U
HaNpsDKEHUS He HOPMUPYIOT.

9.2.6.2 IlepBuuyHass 0OMOTKA IIMHHBIX, BTYJIOUYHBIX, BCTPOCHHBIX U Pa3beMHBIX TPAHCPOPMATOPOB
MOXKET WMHUTHPOBATHCS HECKONBPKAMH BHUTKAMH, TpPH O3TOM 332 HOMHHAIBHBIA TEPBUYHBIA TOK
MIPUHUMAIOT TaKO€ 3HAYCHHUE, TPH KOTOPOM COXPAHIETCS 3HAU€HIE HOMUHAIBHBIX aMIIEPBUTKOB.

9.2.6.3 UHIyKTHpPYyEeMOE BO BTOPUYHON OOMOTKE HANIPSHKCHHE TOIYCKACTCS OMPEACISTh:

HETIOCPEICTBCHHBIM U3MEPECHUCM HATIPSHKCHUS Ha BBIBOJIAX UCIIBITYEMOH BTOPHYHONH OOMOTKHY;

U1 TpaHC(HOPMATOPOB, HMCHIOIIUX COOCTBCHHYIO WICPBUYHYI0 OOMOTKY, — H3MEpPECHHEM
HaTPsDKCHHS Ha BBIBOJIAX IEPBUYHOW OOMOTKHM M YMHOXKEHHEM HW3MEPEHHOTO 3HAYCHHS HAIPSIKCHUS
Ha OTHOIICHHE YHCEN BUTKOB BTOPHYHON 1 TIEPBHYHOI 0GMOTOK™;

JUIS. IIUHHBIX, BTYJIOYHBIX, BCTPOCHHBIX W Pa3beMHBIX TPAHCHOPMATOPOB — H3MEPCHHUEM
HaNpsOKCHUST Ha BBIBOAAX «KOHTPOJBHOW» OOMOTKH, HAJIOKCHHOH BPEMEHHO IOBEPX HCIBITYEMOM
OOMOTKHM, W YyMHOXXEHHEM H3MEPEHHOTO 3HAYCHHsS HANpsHKEHHS Ha OTHOIICHHWE 4YHCET BHUTKOB
BTOPUYHOU U «KOHTPOJbHOI» 0OMOTOK.

2 [pu 3TOM M3MEPEHUH IPEHEOPEraloT NaJCHIEM HANPSKEHHS HA TIEPBHYHOI 0OMOTKE.

9.2.6.4 [IlepBuuHbli TOK (HEHCTByIOIee 3HAYCHHWE) CIEAyeT U3MEPATh C IIOMOIIBIO
TpaHchOpMaTopa TOKa ¥ aMIlepMeTpa KIacCoB TOYHOCTH He HIxe 1.

9.2.6.5 TpancopMaTop CUMTAIOT BBIICP)KABIIUM HCIBITAHHE, €CIM B IPOLECCE MWCIBITaHHA
MEKIYBUTKOBOH HM30JIAIMH BTOPHYHBIX OOMOTOK HE ITPOHM3OILIO PE3KOT0 YBEIHUYECHHUS IEPBHIHOTO
TOKA WJIM YMEHBILICHNS HHAYKTUPYEMOTO HaNpPSKCHNUS.

Hanpspkenne, MHAYKTHpyeMOe BO BTOPHYHOH OOMOTKe (aMIUIMTYAHOE 3HAYeHHe), CJeIyeT
OTIpeIeTsITh C TOrpemHocTeio He Ooinee 10 % mnpubopamu, WMEIONMMH BBICOKOE BXOIHOE
CONPOTHBIJICHHE: D3JEKTPOHHBIM BOJBTMETPOM WJIM  JJIEKTPOHHO-IYYEBBIM OcCIHHiuIorpagom ¢
JenuTeseM HampspkeHus. JlomyckaeTcs HCIOIb30BaTh Ul M3MEPEHUs] HampsOKEHUS BOJIBTMET,
pearupyroIuid Ha AaMIUIMTYJHOE 3HAUEHUE HAINPSDKEHMs, HO TIpaJyupyeMbli B JIEHCTBYIOLIMX
3HAYEHHAX CHHYCOMJIAILHOM KpUBOH. B 3TOM cityuae HanpsbkeHne, oKa3biBaeMoe IPHOOPOM, J0JIKHO

OBITH YMHOXEHO Ha V2.

Jomyckaercss BMECTO M3MEPEHHUs TOKa OrpaHUYUBAThCS KOHTPOJIEM 3a €r0 M3MEHEHHEM B CIIydae,
KOI'Jla ONpeAesIoNel BETMYMHON NPY UCIBITAHUU SIBIIIETCS aMILIUTYAHOE 3HAU€HHE HAMPSDKEHMS, U,
AQHAJOTUYHO, JOIYCKAETCS BMECTO H3MEPEHMs HANpsDKEHWS OrPaHWYMBATHCS KOHTPOJEM 32 €ro
U3MEHEHHEM B ClTydae, KOT/la ONpeeIAIOeH BEINYNHOMN MTPH HCIIBITAHUY SIBIAETCS EPBHUYHBIN TOK.

9.2.7 UcnplTanus U30JSIIUH, IPOBOJUMBIC B KAUeCTBE KPUTEPHUS YCIEUTHOCTH IPYTUX UCIIBITaHUM,
MIPOBOJAT NpPH 3HAUYEHUSX UCHBITATENbHBIX HANPsDKEHUH, paBHBIX 90 % HOpMUPOBAaHHBIX 3HAUEHHH, U
BpPEMEHH BO3JIEHCTBHSI | MUH, BHE 3aBHCUMOCTH OT BHIA U30JISALIUH.

9.3 H3mepeHne CONPOTUBICHUS H3OMSAIHHA OOMOTOK TpPOBOIAT MeromMmeTpoMm Ha 2500 B mis
nepBUYHbIX 00MOTOK 1 Ha 1000 B — 17151 BTOpHUYHBIX OOMOTOK.

9.4 Ompenenenne NPOOMBHOrO HANPSDKEHHMS M TaHTEHCA Yrila JWDJIEKTPHYECKUX II0TEph IPH
ucnelTanny mpoosl maciaa — o FOCT 6581.

Jnst TpanchOpMaTOpoB ¢ HOMHHAIBHBIM HampspkeHHeM 10 35 kB BKmouMTensHO mpody macia
OTOMPAIOT B JICHb WUCHBITAHHUS M3 EMKOCTH, U3 KOTOPOW OBLIO 3aJIMTO MAaclio B TpaHchOpMaTop, a Juis
TpaHCOpMaTOpOB C HOMHUHAIBHBIM HanpspkeHneM 110 kB u  Bbllle HENOCPEACTBEHHO W3
tpaHcdopmaropa. Ilopsnok B3sTHS TPOOBI JODKEH OBITh YCTAaHOBJIEH B CTaHJapTax Ha
TpaHc(opMaTOpsl KOHKPETHBIX THIOB. METOIBI ONMpENeNeHns] BIAaro- W ra3oCOICpKaHMs, a TaKKe
IPOBENICHUS] XPOMATOrpaUIecKOro aHajau3a COAEPHKAIIUXCS B Maclle Ta30B JOJDKHBI OBITh YKa3aHBI B
CTaHjapTax Ha TpaHc(hOpMaTOPbl KOHKPETHBIX THIIOB.

9.5 OnpenesieHne NorpemHocTe

9.5.1 IlpoBepka NOJSPHOCTH U ONPEAEICHUE TOKOBBIX U YTIIOBBIX MOIPEUTHOCTEN

9.5.1.1 IIpoBepKy MOJSPHOCTH U OINpPEAEICHUE TOKOBBIX M YIJIOBBIX MOTPEHIHOCTEH MPOBOAAT HA
TpaHcopMmaropax, MOJBEPTHYTHIX pa3MarHWYMBaHHIO. MeTonbl pa3MarHWYMBaHMS, [POBEpKa
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OnpeenieHne MOrpenIHOCTeH IPOBOIAT HA KaXK/10H BTOPUYHON OOMOTKE.

Ecnn 0OMOTKE NMPHCBOEHO HECKOJBKO KJIACCOB TOYHOCTH W (WMJIM) HECKOJIBKO HArpy30K, TO TIPH
MPUEMOCIATOYHBIX HCIIBITAHUSIX OIPEAEICHIE NOTPENIHOCTEH TPOBOAAT B BBICILIEM KJIACCE TOYHOCTH B
YCIIOBUSIX, OTOBOPEHHBIX MEX/Ty U3TOTOBUTENIEM U ITOTPEOUTENEM, a IPH APYTHX BUAAX HCIBITAHUA —
BO BCEX KjaccaXx TOYHOCTH W TPH BCEX HArpy3Kax, YCTaHOBJICHHBIX B CTaHIAapTe Ha JaHHBIHA
TparchopMaTop.

9.5.1.2 Ilpu ompeneneHNH MOTPEUTHOCTEH BTOPUIHON 0OMOTKH KacKagHOTO TpaHC(opmaropa Bce
OCTaJIbHBIE €0 BTOPHUYHBIE OOMOTKHU JOJDKHBI ObITh 3aMKHYTHI Ha Harpy3ku. [IpolieHTHOE OTHOLIEHUE
3HAYEHHMH HAarpy30K K HOMUHAJIbHBIM 3HAUEHUSM JIOJPKHO COOTBETCTBOBATH MPOLIEHTHOMY OTHOIICHHIO
BTOPUYHOM HArpy3Kk# (K HOMHHAJIFHOMY 3HAYE€HHIO) B MCIIBITYEMOIl OOMOTKE, €Clii NHbIe TpeOOBaHMS
HE MIPEAYCMOTPEHBI B CTaHJapTe Ha TpaHC(HOPMATOP KOHKPETHOTO THIIA.

9.5.1.3 TlorpemrHocTy IIUHHBIX, BTYJIOYHBIX, BCTPOCHHBIX U Pa3beMHBIX TPAHC(HOPMATOPOB IMpU
UCTIBITAaHHUSAX KBAJIM(UKAIMOHHBIX, THIIOBBIX M Ha YTBEpP)KICHHE THIA CIEIYeT OIpENessiTh B
TIEPBUYHOM TOKOBEAYIIEM KOHTYPE COTJIaCHO PUCYHKY la.
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1 — ucnpITyeMblIid TpaHCHOPMATOP; Ayaxe — PACCTOSHUE MEXKTY OCSIMH ITPOBOIHHUKOB

coceHUX (a3 B MecTe yCTaHOBKH TpaHc(hOpMaTopa B 3KCILUTyaTallli; — PacCTOsSHHE

B CBETY OT TpaHchopMaTopa 10 MecTa OJrKaiiniero n3ruda mpoBOJHUKA, CIY)KAILETo
B AKCIUTyaTaIlly NepPBUYHOI 0OMOTKON TpaHCcopmaTopa

Pucynox 1

YucrieHHbIE 3HAYEHHS DPA3MEPOB Ayaxe U Dyae MOIDKHBI OBITH YCTAaHOBJCHBI B CTaHAApPTax Ha
TpaHcopMaTOpbl KOHKPETHOT'O TUIIA ¥ ITPU HCIIBITAHUHM OHU HE JIOJDKHBI OBITH MPEBBIIICHBI.

9.5.1.4 TlorpemHoCTH UIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TpaHc(opMaTopoB Ha
HOMHUHaNbHBIE TOKM cBbimie 2000 A mpH HCHBITAHUAX NPHEMOCAATOYHBIX, MEPUOAMYECKUX W Ha
COOTBETCTBHUE YTBEPKACHHOMY THUILY JOIYCKAETCS ONPEACIATH C IEPBUIHON OOMOTKOH, COCTOSIIEH 13
HECKOJIbKUX BUTKOB, U TIIPH COOTBETCTBEHHO YMEHBIIEHHOM 3HAaUY€HHHM HOMUHAJIBHOTO TOKa (TaKUM
o0OpazoM, 4TOOBI 3HaYeHWE HOMHUHAJBHBIX AaMIIEPBUTKOB OCTABAIOCh HEM3MEHHBIM), €CJIU IIpH
KBAIN(UKAIMOHHBIX WM THUIOBBIX HCHBITAHUAX YCTAaHOBJIEHO, YTO pa3sHWIA B 3HAYCHHAX
MOTPEIIHOCTEH, M3MEPEHHBIX IMOJOOHBIM 00pa3oM M TpH YCIOBHSX YCTAHOBKM TpaHchopmaropa
cormacHo 9.5.1.3, e mpeBbimaeT 25 % HOpMHPYEMBIX 3HaUYeHHWH. PacmonoskeHre BUTKOB NMEPBHYHON
OOMOTKM, BBIIIOJHAEMOH JUIS  WCIBITaHWS, PABHOMEPHOE BJOJIb  MarHUTONPOBOJAA  WJIH
COCPEIOTOUYEHHOE HA OJJHOM M3 €ro 4acTel, OJDKHO OBITh yKa3aHO B CTaHJapTe Ha TpaHC(hOpMaTop
KOHKPETHOTO THIIA.

9.5.2 Tlpn HEOOXOMMOCTH TPOBEPKH CTAOMIBHOCTH METPOJIOTMYECKUX XaPAKTEPUCTUK B KA4ECTBE
KPHUTEpHUsl  YCIEHIHOCTH JIPyTMX UCIBITaHWH, €€ CleAyeT NPOBOIUTH  HEIOCPECTBEHHBIM
OTIpeJIeTICHNEeM TIOTPELIHOCTeH MM M3MEpeHHWeM TOKa HaMarHW4MBaHMs cornacHo 9.13. 3Hadenue
JOIYCTIMOTO M3MEHEHUs MOTPEINHOCTeH WM TOKAa HAaMArHWYMBAHMS JOJDKHO OBITh YCTAHOBIICHO B
CTaHJapTe Ha TpaHCc(HOPMATOP KOHKPETHOTO THUIIA.

9.5.3 Ilpu mpueMOCHaTOYHBIX HCIBITAHUSX MOTPELIHOCTH JIOMYCKAETCS M3MEPATh MPU MEHbIIEM
yycile 3HAaYeHWH TOKOB M HAarpy3oK, 4eM ykazaHo B 6.4 (tabmuusl 8 u 9), ecnu 3T0 00OCHOBaHO
pe3yibTaTaMy KBATH(UKAINOHHBIX MITH THITOBBIX MCIBITAHUH.



9.6 IIpoBepka npeaeIbHONH KPATHOCTH U K03¢duneHTa 6€30NaCHOCTH NPUOOPOB
9.6.1 TlpoBepky mpenenbHON KpaTHOCTH U Ko3(¢uIMeHTa 0e30MacHOCTH MPHOOPOB ClEayeT
MPOBOJHTH MO CXEeMe, IPUBENICHHOI Ha PUCYHKE 2.
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TTO — ob6pasuosslii Tpanchopmatop Toka; TTHU — ucnbeiTyemslii TpaHchopMaTop TOKa;
TTIIN — mpomMexyTOUYHBIH TpaHCHOPMATOP TOKA, HAXOJAIIMICS B IIETIH UCTIBITYEeMOTO
tpancdopmatopa Toka; TTIIO — npomexyTouHblii TpaHCcHOPMATOP TOKA, HAXOIAIIUICS B
1enu oopasioBoro Tpancopmaropa Toka; Al, A2 — amnepmerpsl; Z, — BTOpHUYHAs Harpy3Ka
B IICITM UCIIBITYEMOT0 TpaHc(hOopMaTopa TOKa

Pucynox 2

K snemMeHTaM cXeMbI IPEABSBISIOT CIEAYIONINE TPEOOBAHUSL:
a) koaddummentsr tpanchopmanun tpancopmaropos TTIIO n TTIIN momkHBI OBITH TaKUMHU,
YTOOBI BEIIOJIHSIIOCH YCIIOBUE

Mo Mo = My Ny 3

riae n,— kodpdunuent Tpanchopmanuu TTO;

o — Kod(pduuuent tpancdopmannu TTIIO;

n, — ko dunment tpancpopmaru TTU;

Ny — K03 dumment tpancdopmarun TTIIN.

Ecnu  o6pasuoBsiii  Tpanchopmarop umeeT KodpPHUIMEHT TpaHcHOpMALUKM, IIPU KOTOPOM
BBIMOJIHSACTCSL YCIOBUE N, = My Hyy, TO MPOMEXKYTOUHBIH TpaHc(HOpMATOp B €ro IEMH MOXKET
OTCYTCTBOBATH;

0) amnepmeTpsl Al 1 A2 TOIDKHBI H3MEPSTh NEHCTBYIOMNE 3HAYCHHS TOKA.

AmnepmeTp A2 HODKEH UMETh Majoe BHYTPEHHEE CONTPOTHBIICHHE.

Knacc ToyHOCTH aMIiepMeTpoB JIOJDKEH OBITh He Hike 1.

Krnacc ToyHOCTH IPOMEKYTOYHBIX TPAaHCPOPMATOPOB JODKEH ObITh He HIKeE 0,5.

O6pa3noBelif TpaHcHOpMaTOp JOTKEH UMETh:

Kimacc ToyHocTH He Hike 0,5 wiam momHyro morpemHocts He Oomee 0,5 % mnpu HCHBITAHUH
BTOpUYHOM 0OMOTKH Kiacca SP;

KJIacC TOYHOCTH HE HW)KE | WIIM TOJIHYIO MOrpelHocTh He Oojee 1 % npu UCIBITAaHUU BTOPUYHON
oOMmoTkH Kiacca 10P;

B) 3HAaYCHHE HATPY3KH U ee K03(P(PUIIMEHT MOIIHOCTH JOJKHBI OBITH BEIOPAHEI TaK, 9TOOBI IOTHOE
COIPOTHBIICHHE BHEIIHEH BTOPUYHOM IS HCIBITYEeMOro TpaHcdopmaropa (BKIOUYask CONMPOTHBIICHUE
MIPOBOZIOB M MPOMEXKYTOUHOTro TpaHcdopmaropa) W ee KOI(P(GHUIMEHT MOIIHOCTH OB paBHEI
3aJJaHHBIM 3HAYCHUSIM (C TOYHOCTBIO 5 %).

UYepe3 nepBuunbie 06MoTku TTO u TTU mpomyckaroT TOK 4acTOTOM (SOf?g)S ) T'm mpakTHuecku

CHHYCOMIAIbHON (OPMBI, 3HAUYECHHE KOTOPOTO COOTBETCTBYET TMPEACIbHON KpPATHOCTH MM
koo durmenty 6e3onacHocT NpUOOPOB. 3HAYCHUE NIEPBUYHOTO TOKA U3MEPSIIOT amriepMeTpoM Al.
[TomHyt0 IOTPENIHOCTE €, %, ONPeNeNsoT o hopMyse
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rrae I, — Tok mo ammepmerpy Al, A;
I, — TOK o ammepmeTpy A2, A.

9.6.2 Ecmm wcnoblTaTenbHas YCTaHOBKa U (WJIM) HOpPMHUpyeMash TepMHUYECKas CTONKOCTb
UCTBITYEMOT0 TpaHchopMaTopa OTPAaHWYMBACT IUTEIBHOCTh IPOTEKAHUS TpeOyeMoro TOKa,
HEOOXOAMMYIO JUISi YCIHOKOCHUSI aMIIepMETPOB, IIOMYCKAETCsl OIPEAEsTh TOK JPYTHMM CIOCOOOM,
HarpuMep OCHHIUIOrpapUpOBaHUEM.

Jist TpaHcdopMaTopoB C HECKOJBKUMH HOMHUHAJIBHBIMH KO3(h(¢unueHTamMu TpaHchOpMalvy,
MONyYaeMbIMH TIEPEKIIFOYCHUEM CeKIMiA OOMOTOK MpH HEU3MEHHOM 3HAUYE€HHUH HOMHHAIBHBIX
aMIIEPBUTKOB, TIOJHYIO TIOTPEIIHOCTh JIOMYCKAeTcsi M3MEpATh Npu  JII00OM KO3 QHIIMEeHTe
TpaHchOopMaIHH.

9.6.3 IllunaHbIe, BTYJIOYHBIE, BCTPOCHHBIE W pa3beMHbIE TpaHC(HOPMATOPHI CIEIYET MCIIBITHIBATH B
HCTIBITATEIFHOM KOHTYPE COTJIACHO PUCYHKY la.

YucnenHnple 3HaueHHs pasMepoB A ¥ b JOWKHBI OBITh YCTAaHOBJIEHBI B CTaHAapTax Ha
TpaHcOpMaTOpbl KOHKPETHBIX THUIIOB U NPU NPOBEPKE MpeesIbHON KPaTHOCTH OHU HE JOJDKHBI OBITh
MPEBEIIICHBI, a TPH TPoBepke KoddduimenTa 0e30macHOCTH TPUOOPOB JODKHBI OBITH HE MCHEe
YCTaHOBIICHHBIX 3HAYCHUH.

9.6.4 TlpenenbHy0 KPaTHOCTh JOMYCKAETCS MPOBEPATh APYTUM CIOCOOOM, KOTOPBIH JOKEH OBITH
YCTAQHOBJIIEH B CTaHAapTe Ha TPaHCPOPMATOP KOHKPETHOIO THIIA, €CJIM TIPH HCHBITAHHIX
KBaJTM(UKAIIMOHHBIX, THIIOBBIX, HAa YTBEPXKACHHE THNA WM JUIA TPOBEPKH COOTBETCTBHUS
YTBEPXKIEHHOMY THIIy [OKa3aHO, YTO 3TOT CHOCO0 oOecredrnBaeT IOMyYeHHE pPaBHO3HAYHBIX
pe3yIbTATOB.

Koaunment 0Oe3omacHocTH TpHUOOPOB JIOMyCKAaeTCs ONPENENATh IyTEM H3MEpeHHs TOKa
HaMarHUYUBaHuA 1Mo 9.8.5.

9.7 Onpenenenne KOJMYeCTBEHHOM YTEUKH ra3a ra30HanoJJHeHHbIX TPaHC(hOpPMaTOPOB

9.7.1 UcublTanue 1o onpeaeseHuIo yTEUKH MPOBOAAT Iipu Temmeparype (25 £+ 10) °C.

Hcnbityemblit  TpanchopMaTop, 3aloJHEHHBId Ta30M 10 HOMUHAJIBHOTO pabovero AaBJeHUs,
MOMEIIA0T B 3aMKHYTHIH 00beM (Kamepy, 4eXOJd U3 IOJMMEPHON IUICHKH), KOTOPHIH HE JOJDKeH
MIPEBEIMIATh HAPYKHBIH 00BeM UCIBITYEMOTO TpaHchopMmaTopa Ooiree ueM B 3 pasa.

BHyTpp 00BeMa MOMENIAIOT BEHTHIIATOP, CIIOCOOCTBYIOIIMH MEPEeMEIINBAHUIO CMECH BO3LyXa M
rasa, 3aIloJIHSIOIIETr0 TpaHC(hOpMaTop.

ITocme ycraHoBKM TpaHCpOpMaTopa B 3aMKHYTHII 00BeM, B TMOCIEAHWH BBOAAT IIYyII
YyBCTBUTEIBHOTO NMPUOOpa (TeUencKaress), pearupyrolero Ha Majible KOHIEHTPAIMU ra3a, KOTOPbIM
3aIl0JIHEH MCIIBITYeMBIH TpaHcdopmarop, U (GpuKCHpYIOT mokazanusi npudopa. Uepes onpeneneHHbIN
MIPOMEXXYTOK BPEMEHH BBIJIEP)KKH TpaHCPOpMaTopa B 3aMKHYTOM oObeMe (Hampumep yepe3 1 4)
OTIEPALIHIO IOBTOPSIOT.

9.7.2 TonoBy10 yTeuKy rasa ¢, % Macchl ra3a B HCIBITYEMOM TpaHC(HOPMATOpPE, OMPEAEISIIOT MO

hopmyie
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rie AC— pa3HOCTh KOHIIGHTPAIMH ra3a B 3aMKHYTOM 00beMe 3a BpeMs! BBIICPKKH, T/IT;

Py, — naBnenme raza, pasaoe 1 KFC/CMZ;

AV— pa3HOCTb MEXAYy 3aMKHYTBIM OOBEMOM U HapyXHbIM OOBEMOM HCIBITYEMOTO
TpaHcdopmaropa, ;

P10 — HOMHHAJIBHOE JIaBJICHHE ra3a B TpaHchopMaTope (aGCOMOTHOR), KIc/cM’;

V.. — oObeM raza B TpaHcdopmarope, J;

d — MJIOTHOCTH ra3a B Tpanchopmarope;

t — BpeMsi MEX]ly U3MEPECHUSIMH, .

st TpaHchopMaTopa, 3aII0JIHEHHOTO 3J1era3oM
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1 3nHavueHuss 00BEMOB, HEOOXOAWMBIX Ui BBIYMCICHUS YTEYKH, IOJDKHBI OBITh HaWICHBI C
MOrPENIHOCTEIO, He npeBblmaronei 20 %.

2 Ecnm mkama mpubopa ISl OMpPENCNICHHs] YTCUKH HE KalHOpOBaHA HEMOCPEICTBCHHO IS
OTIpeNIeIICHNUS 3HAYCHUS KOHIICHTPAIINH, T/J1, 3TH 3HAYCHUS HaxomaT o 3aBucumoctr C = f{H), TIe H —
MOKa3aHWs Mpubopa B EAWHUIAX IOKaIbl, NPWIOKEHHOW K CBHIETENBCTBY 00 aTTeCTalud
(xamOpOoBKe), MPOBOJMMON B YCTaHOBJIEHHOM IOPSIIIKE.

9.8 OnpenesieHHe TOKa HAMATHUYMBAHUS BTOPHYHBIX 00MOTOK

9.8.1 [lns ompeneneHusi TOKA HAaMarHUYMBAaHUS K HCIBITYEMOH BTOPUYHOH OOMOTKE IIpH
Pa30MKHYTOW TEpBUYHON OOMOTKE MpHKIAABIBAIOT Hampspkerne U dactotoit 50 I'm m m3MepsioT
MPOTEKAIOIUH 0 OOMOTKE TOK.

9.8.2 3nauyenue HamnpsokeHus U, B, cooTBeTCTByloIlee 3HAUYEHUIO MEPBUYHOIO TOKa, A,
OTIPENIEIISIIOT 10 hopMyJie

U= IZHOM K- \/(RZ +Z2H0M '0’8)2 +(Z2H0M '0’6)23 7

rae byon — HOMHHANBHBIA BTOPHYHBIN TOK, A;

K — nomuHanbHbI KO3(QdUIMEHT Ge30macHOCTH OOMOTKM AJIsL M3MEPEHHS WIM HOMUHAJIbHAS
npeJieNbHast KpaTHOCTh OOMOTKH IS 3aLUTHI;

R, — compoTuBieHNE BTOPHYHOI 0OMOTKH IIOCTOSIHHOMY TOKY, IIPHBEACHHOE K TeMIleparype, Ipu
KOTOPOH OMpEAEIAIOT TOK HAMarHn4uBauus, OM;

Zyyom — HOMUHAJIbHASI BTOPHYHAs Harpy3ka, Om.

9.8.3 Hampsokenne U cremyer m3MepsATh BOJbTMETpoM. [loka3aHWs BOJBTMETPa HEOOXOIMMO
YMHOXHTH Ha Kodpduruent 1,11.

JlomyckaeTcsi IpOBOANTH HM3MEPEHHE BOJIBTMETPOM, MOKa3aHWS KOTOPOTO IPOMOPIHOHAIBHBI
CpefHEMy 3HAuUCHUIO HANpsDKEHUs, a [IKajJa TIpagyupoBaHa B JACHCTBYIOIIMX 3HAUCHUAX
CHHYCOMJaJIbHOM KPUBOW. YMHOKEHUE MOKa3aHUK BOJNBTMETpa Ha Koaddumment 1,11 B aTom ciryuae
He Tpedyercsi. OCHOBHAs MOTPEIIHOCT BOJIBTMETPA I0JKHA ObITh He Oonee £ 1 %.

N3mepenue HanpsikeHust U IpoBOJAT:

a) HEeTIOCPEJICTBEHHO Ha BBIBOJAX UCIBITYEMOW BTOPUYHONW OOMOTKH;

0) mis TpaHCHOPMATOPOB, HUMCIOIINX COOCTBEHHYIO NEPBHYHYI0 OOMOTKY, — Ha BBIBOJIAX
nepBHYHON 0OMOTKH. [Ipu 3TOM TOKa3aHHs BOJBTMETPA IOJDKHBI OBITH YMHOXKEHBI HAa KO3((GHUIIEHT
1,11 u Ha OTHOIIEHHE BUTKOB BTOPUYHOM U TIEPBHYHON OOMOTOK;

B) AUl IIWHHBIX, BTYJIOYHBIX, BCTPOGHHBIX W Pa3bEMHBIX TPaHC(HOPMATOPOB, HE HMEIOIINX
COOCTBEHHOW TEPBHYHOM OOMOTKHM, — Ha BBIBOJAX CHEHUAIBHOW «KOHTPOJIBHOM» OOMOTKH,
HAMOTAaHHOHM Ha TpaHc(pOpMaTop Ha BpeMs UCIBITaHWN. [IpH 3TOM mMoOKa3aHMs BOJBTMETpa JOJDKHEI
ObITh YMHOXEHBI Ha Kod(pduuuent 1,11 ¥ Ha OTHOIIEHHE BUTKOB BTOPHYHON M «KOHTPOJIBHOW
00MOTOK.

9.8.4 JleiicTBylomee 3HAYCHHE TOKA HAMArHWYMBAHMS CIIEAYET W3MEPSTh aMIIEPMETPOM
(MIIUTHAMIIEpMETPOM) KiTacca TOYHOCTH HE HIDKE 1.

9.8.5 Tox HAMarHM4IUBAHUS BTOPHIHBIX OOMOTOK oy (k> Y0 HAXOIAT HO hopMyIie

1
1 oy = —2_ 100 8
2HaM(%K) [2H0M K ( )

rae Dy, — TOK HAMaTHUYUBAHUA, A, U3MEpeHHBIN 110 9.8.1;
D0y — HOMUHAIBHBIN BTOPUYHBIHN TOK, A;

K- KBHOM nim KHOM

Dyyam(wk) — B COOTBETCTBHUH € TpeOOBaHHUAMH 6.5.

9.9 UcnbITaHNe HA HATPEB NP NPOAO/IKMTEIBHOM peskuMe padoThl
9.9.1 TpaucdopmaTopsl Ha HoMHHaNBHOE HanpspkeHue 0,66 kKB ucnbiteiBatoT o 'OCT 2933, a Ha
HOMHUHaJIbHBIE HanpspkeHus oT 3 po 750 kB BxmountensHo — mo 'OCT 8024 npu HamOosbiiem



pabodeM MEePBUYHOM TOKE.

IMpumeuanne — JlomyckaeTcss wucmbplTaHue TpaHcHOpPMATOpOoB Ha HOMHUHANbHOe Hamnpsbkenue 0,66 kB
nposoauts o 'OCT 8024.

9.9.2 WcnpITaHne TMPOBOIAT MPH HOpMaNbHOW Temmeparype ucnbiTanuii mo I'OCT 15150, ecnu B
CTaHAapTax Ha TpaHCc(OPMATOPHI KOHKPETHBIX THUIIOB HE MPEIYCMOTPEHBI HHBIE YCIIOBHS.

9.9.3 Ilpu ucnelTanny TpaHcHOPMATOPOB, UMEIOIIUX COOCTBEHHYIO NEPBUYHYIO OOMOTKY, TOK K
BBIBOZIaM NEPBUYHON OOMOTKH CIIEyET MOIBOJUTH POBOJAMH HIIH IIMHAMU JUIMHOHM HE MeHee 1,5 M.

TpancdopmaTopsl, IpeAHa3HAUYCHHBIE IJIs SKCILUTYyaTallMi ¢ KOHKPETHBIM THIIOM ILIHH, JOIYCKaeTCs
UCTIBITBIBATH 0€3 ydeTa TeMIeparypsl IPOBOJIHUKOB, IIOABOASIINX TOK K IEPBHYHOI 00MOTKe. B aTOM
Cilyyae TPOBOJHHKH, ITOJABOIINE TOK NPH HCHBITAHHH, JOJDKHBI COOTBETCTBOBATH YCIOBHSIM HX
9KCIUTyaTalUH.

9.9.4 1llunHble, BTYJO4YHBIE, BCTPOCHHBIE M pa3beMHblE TPAHC(HOPMATOPHI HCHBITHIBAIOT B
TIEPBUYHOM TOKOBEAYIIEM KOHTYPE COTJIacHO PUCYHKY la nmm 16.

Heo0xoauMocTs HCIIBITaHUI B KOHTYpPE, BHJ KOHTYPa, a TaKKe pasMephl A B By (KOTOpBIE
NPU HCIBITAHUM HE JOJDKHBI OBITh IPEBBIMICHBI), JOJDKHBI OBITh YCTAaHOBJIECHBI B CTaHAApTax Ha
TpaHc(OpPMaTOPbl KOHKPETHBIX THIIOB.

9.9.5 TpanchopmaTopbl € HECKOJBKUMH Kod(duimeHTamu TpaHcQOopMalyy, IOJy4aeMbIMH
MEepPEeKIIIOYEHNEM CEKIMH IIepBUYHON OOMOTKH, HCHBITHIBAIOT MpPU HauOOJbIIEM KOd(QQUIIEHTE
TpaHchopmanuu.

9.9.6 BropuuHble OOMOTKM TpaHC(HOPMATOPOB IPH MCIBITAHUM NOJDKHBI OBITH 3aMKHYTHI Ha
HOMHHAJIBHYIO Harpy3Ky, Ha aMIepMeTp JIN0O HaKOPOTKO.

9.9.7 3naueHns MPEBBILIEHUS TeMIepaTryp oOMOTOK TpaHchopMaTopoB Ha yactoTy 60 I'i cnexyer
KOPPEKTHUPOBATH CIECAYIOINUM 00pa3oM:

a) i Tpanchopmaropo 10 1000 A wau s TpaHCHOpMAaTOpOB Oe3 COOCTBEHHOW MEPBUUHOM
00MOTKH Ha JIF00ble HOMUHAJIbHBIE TOKU

AT()O = laOSAT509 (9)

rae ATy — TIpEeBEIIICHIE TEMIIEPATypPhI, COOTBETCTBYOMIee gacToTe 60 I'm;
ATsy— npeBbllIEHUE TeMIEpaTypbl, OIPEAEICHHOE ONBITHRIM ITyTeM Mpu yactoTe 50 I'i;

0) mis TpaHCPOPMATOPOB C COOCTBEHHOW TMEPBUYHOW OOMOTKON Ha HOMHHAJBHBIC TOKH CBBIIIC
1000 A

AT60: I,IATSO (10)

9.10 UcnpiTanue HA CTOMKOCTH K TOKAM KOPOTKOI0 3aMbIKAHUS
9.10.1 HcnblTaHue NPOBOJAT IPH 3aMKHYTHIX HAKOPOTKO BTOPHYHBIX OOMOTKax M JIHOOOM

TIOIXOJAIEM JUIs ONBITA HATpsuKeHMM wactoToit (507)7) Tl mpomyckaHmeMm depe3 MepBHYHYIO
O0OMOTKY CIIeIyIOIINX TOKOB:
a) ToKa, HaMGONBIIMH MUK KOTOporo aomkeH Obith (1,0 — 1,1)i, V; HauansHoe neiicTBYIOIICE

e

1,842

3HAYEHHUE MEPUOIUYECKON COCTaBISIIONICH HE JODKHO npeBbliarh 1,15 . Bpemst nporekanust

Toka — 3 — 10 moynepuo0B, YHUCIO OMBITOB — 3;

Y Ilpy wmCHBITAHMM WIMHHBIX, BTYNOYHBIX, BCTPOCHHBIX M Pa3heMHBIX TPAHC()OPMATOPOB 3HAUCHHE

HarOOJIBIIIEro MHKa TOKAa HE YCTaHaBJIIUBAKOT.

0) Toka [,, neicTByIOIIee 3HaYCHNE KOTOPOTO B TEUCHHE BPEMEHH NPOTEKAHUS #; NOIDKHO OBITH
TaKHUM, YTOOBI BBIIOJIHSJIOCH COOTHOLICHHE

2 2 2
L1t =15t > 15t an

[Ipu aTOM 3HaUEHHE #, TOKHO OBITH OT 0,5 10 5 ¢, Yncyo onsITOB — 1.

[Tpy HaMMYMM TEXHUYECKUX BO3MOXKHOCTEH HCIBITAHUS IO NEPEUYUCICHHSM d U 6 MOTYT OBITh
COBMEIIICHEI.

[lepen ucmerTanreM Temiieparypa Tpaachopmartopa qomkHa ObTh (25 = 10) °C.



9.10.2 VcnbiTanue npoBoAsiT B 0AHO(]A3HOM HCHIBITATEILHOM KOHTYpe. PasMepbl u KoHpHTrypanus
KOHTYpa IPH MCHBITAHUH TPAHC(POPMATOPOB KaTEropuit pasmenienus 2, 3, 4 u 5, a TakKe paccTOSHUA
OT BBIBOZOB IEPBUYHON OOMOTKH TpaHchopmaTopa A0 OMmKaWIIMX TOYeK (UKCAIMK IMPOBOAHHUKOB
KOHTypa JOJDKHBI COOTBETCTBOBATh YKAa3aHHBIM B CTaHAApTaX Ha TPaHC(OPMATOPHl KOHKPETHBIX
THUIIOB.

VcnibiTanue IMMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M PAa3beMHBIX TPaHC(HOPMATOPOB HOITyCKAaETCS
IPOBOAWUTh MpPH HWMHTAlUU WX TEPBUYHOW OOMOTKM HECKOJIBKUMH NEPBHYHBIMA BHUTKAMH,
pacronaraeMbIMA PaBHOMEPHO OTHOCHTENHEHO BTOPHYHBIX OOMOTOK.

9.10.3 TpaHcdopMaTop CUMTAIOT BHIEP)KABIINM HUCIIBITAHHUE, €CIIHU:

a) He MPOM30IILIO MTOBPEKACHHUH, MPEMATCTBYIOMINX €ro NajbHelel paboTe;

0) noce oxyaxaeHust 1o Temneparypsl (25 + 10) °C oH BblIepkai HCIBITAHUS 110 TTyHKTaM 2, 10,
12 tabmuier 12;

B) TOTPEIIHOCTH BTOPHYHBIX OOMOTOK, M3MEPEHHBIE IOCIE pa3MarHWYMBAHHSA, COOTBETCTBYIOT
YCTaHOBJICHHBIM KJIacCaM TOYHOCTH M HE U3MEHIIIMCH M0 CPaBHEHHUIO C NIEPBOHAYAIBEHBIMU OoJiee 4eM
Ha MTOJIOBUHY 3HAYEHUH, YCTAHOBIIEHHBIX IS 3TUX KJIACCOB.

B crangaprax Ha TpaHc(hOpMaTOpbl KOHKPETHBIX THIIOB, Y KOTOPBIX IIOTHOCTH OJHOCEKYHHOTO
TOKa TEPMHYECKON CTOMKOCTH MPEBHIIACT 3HAYCHUS:

a) y TpanchopmaropoB Ha dacrory 50 I'i:

160 A/mm® — JUTA METHBIX TIPOBOJAHUKOB;

105 A/mm® — JUISL ATFOMUHHEBBIX TPOBOJAHUKOB;

6) y TpancdopmaTopoB Ha yactoty 60 I'm:

154 A/MM® — JUISL METHBIX MIPOBOIHUKOB;

101 A/mm® — JUTA QTIOMAHHUEBBIX TPOBOIHUKOB

JIOJDKHBI OBITh YCTaHOBJICHBI JIONIOJHUTEIbHBIE KPUTEPUH, ITOTBEPKAAIOIINE, YTO TpaHchopMaTop
BBIJICp>KaJl MCIIBITAHUS HA CTOWKOCTh K TOKaM KOPOTKOTO 3aMBIKaHHSL.

9.11 U3mepeHne CONMpOTHBICHHUS BTOPHYHBIX OOMOTOK IOCTOSHHOMY TOKY mpoBoisaT mo ['OCT
3484.1.

9.12 HcnplTanne MacIOHANIONIHEHHBIX TPAHC(HOPMATOPOB HA repMeTHYHOCTh npoBoasatT o 'OCT
3484.5.

9.13 Meronsl W BUABl HCOBITAaHWKA TpaHC(HOPMATOPOB HA YCTOWYMBOCTh K KIMMATHYECKUM
BHEITHUM Bo3aedcTByommM ¢akropam 1o [OCT 16962.1 u MexXaHWYECKMM BHEIIHHM
BozzckicTByromuM (akropam 1o ['OCT 16962.2 nomkHBI OBITH yKa3aHBl B CTaHAapTax Ha
TpaHC(OPMATOPhl KOHKPETHBIX THIIOB B 3aBUCHMOCTH OT HCIIOJNHEHHS W KOHCTPYKTHBHBIX
ocobeHHOCTel TpaHc(hOPMATOPOB.

MeTponoruyeckue XapakTepUCTUKHU MPOBEPSIOT OJHUM U3 CIEAYIOIINX CIIOCOOO0B:

a) MyTeM HETOCPeACTBEHHOTO omnpeneneHus norperHoctedd mo ['OCT 8.217 mpu HaubobmeM U
HaMMEHBIIEM pabOUYMX 3HAYCHUSAX TEMIIEPATYPHI C yUETOM JUINTEIbHOrO Harpesa. IIpu 3ToM TOKOBBIC
U YIJIOBBIE MOTPEIIHOCTH HE MOJDKHBI IIPEBBINATh 3HAUCHMH, YCTaHOBICHHBIX B 60.4.2 i
COOTBETCTBYIOIMX KJIACCOB TOYHOCTH;

0) myTeM M3MEpeHUs] TOKOB HaMarHWYMBaHWS coryiacHO 9.8.5 mpu HanOousbIIeM W HauMEHbBIIEM
paboumx 3HAYEHUSX TEMIEpaTypbl C y4eTOM JJIMTENBHOrO Harpesa. [Ipum 3ToM 3HaueHHWE TOKa
HaMarHUYMBaHUS JIOJPKHO COOTBETCTBOBATD CICIYIOLINM YCIOBUSM:

12H M
aM(yau5) 100 < / ﬂ20n+5§0n; (12)

2HOM
1 ‘T
O(ya) 100 < HZOH + 5]?011 : (13)
2HOM

1€ Dyuaue,o)» Lonai - TOKM HAMarHWYMBaHUS HPH HAHOOJbIIEM M HAaMMEHbIIEM pPabodhx

)
3HAYEHUSAX TEMIIEPATyphI, A;

Iy — HOMUHAIBHBINA BTOPUYHBIN TOK, A;

fron — TIPEZIEI IOMyCKaeMOM TOKOBOH MOTPEeIHOCTH, Yo;

O on — TIPEZIEIT AOTYCKaeMON YIIIOBOH IOTPEIIHOCTH, Cpal.

[Tpn ucneITannsAX TpaHchOpMaTOPOB KATETOPHM pa3MEIeHHsI | Ha BO3AEHCTBHE MCIIBITATEIBHBIX
CTATHYECKHX HAarpy30K OCHOBaHHE TpaHCc(OpPMAaTOpa KECTKO 3aKPEeIUISIOT, a K CepelrHe BBIBOJA €ro
MEepBUYHON OOMOTKHM NPHUKIJIAABIBAIOT HCIBITATEIbHYIO HAarpy3Ky, PaBHYIO 3HAYCHHUIO, YKa3aHHOMY B



6.2.3. VYkazaHHyI0 Harpy3Ky HpHUKJIaIbIBalOT IOOYEPEHO B TPEX B3aMMHO IEPHEHIUKYJISPHBIX
HAlNpaBJCHUSAX: B TOPH3OHTAIBHOW IUIOCKOCTH IO OCH BBIBOJIAa B CTOPOHY OT TpaHc(opMaropa, B
TOPU30HTAJILHOW IUIOCKOCTH B HAIpaBJICHHH, IEPHCHAUKYISIPHOM OCH BBIBOAA, B BEPTHKAIBHOM
IUIOCKOCTH I10 HAaIIPaBJIEHHUIO K OCHOBAHUIO.

B kax10M HanpaBJIeHUH BpeMsI BBIJCP)KKH Harpy3ku — | MUH.

TpanchopmaTop CUUTAIOT BBACPKABIINM HCIIBITAHUE, €CIIM BO BPEMS U IIOCIIE €T0 MPOBEACHUS HE
OTMEYEHO MOBPEXKICHHE TpaHC(POpMAaTOpa WINM BBIBOJA, TEYH Macia Y MAacJIOHAIOJHEHHBIX H
YBEJINYCHUE YTEUKH T'a3a y Ta30HANOIHEHHBIX TPaHC(HOPMaTOpOB.

9.14 McnpiTaHHe HA MPOYHOCTH MPH TPAHCIOPTHPOBAHUH

9.14.1 Meroasl UcHbITaHUA HAa NPOYHOCTh Ipu TpaHcnoptupoBanuu no 'OCT 23216 nomxHbI
OBITH IPUBECHBI B CTAHAAPTaX HA TPAaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.14.2 Tlocne wucnbiTanus TpaHcHOPMATOPB PACHAKOBBIBAIOT, IMPOBOJAT BHEUIHHUH OCMOTp
TpaHc(OpMaTOpOB, Tapbl, KPEIUICHHUH, a TAKXKE ITPOBEPSIOT MapaMeTphl, YCTAaHOBJICHHbBIE B CTaHIapTax
Ha TpaHc(opMaTopbl KOHKPETHBIX THUIIOB.

9.14.3 TpanchopmaTop U €ro ymakoBKY CUUTAIOT BRIACPKABIIUMHE UCIIBITAHHE, €CIIH:

IpY BHEITHEM OCMOTpE YIAaKOBKH He 0OHApY>KeHBl MEXaHMYECKHE MOBPEKACHUS Taphl, BeIyIIHE K
MOTepe 3alIUTHBIX CBOMCTB, a TAK)Ke HapYIICHHUs KPEIUICHUI YIaKOBaHHBIX U3JIETUH B Tape.

Jlonmyckaercst ocnabieHne KpeIuieHWH H3/eNusl B Tape, eCld 3TO HE NPHUBENO K TOBPEKICHHUIO
TpaHc(opMaTopa B MPOLIECCE UCIIBITAHNS;

NPU BHEIIHEM OCMOTpE TpaHChOpMaTopa He OOHApYKEHO MOBPEKACHHH, MPEMSTCTBYIOIINX €ro
paborte, ¥ pe3yNnbTaThl HPOBEPKH NapaMeTPOB MOI0KUTEIbHBIE.

9.14.4 Tlpu ymakoBKe HECKOJBKHX TPAHC(POPMATOPOB B OJHMH SIIIMK JOMYCKAeTCS IPOBEPKY
[apaMeTpoB IMPOBOAUTH BHIOOPOYHO. UHMCIO HOMIEKAIMX HCHBITAHUIO TPaHC(HOPMATOPOB IOIKHO
OBITh YKa3aHO B CTaHJAapTax Ha TpaHC(HOpMATOpbl KOHKPETHBIX THIIOB.

9.14.5 Jlnst kpymHOrabapuTHBIX TpaHC(OPMAaTOPOB HCIIBITAaHHE JOIYCKAETCS HE IPOBOJHUTH, a
CIOCOOHOCTh ~ TPaHC(OPMATOPOB U  YHNAKOBKM TPOTHBOCTOSTH  pa3pylIalomieMy  JIEHCTBHIO
MEXaHWYECKUX HArpy30oK TIpPH TPAHCHOPTHPOBAHMM [OMYCKACTCS OLIEHWBAaTh HAa OCHOBAHUH
PE3yJIbTaToOB TPAHCIIOPTUPOBAHUS STHX MM QHAJIOTUYHBIX UM U3/EINI TOTPEOUTEITIO.

9.15 HcnbiTaHue yNAKOBKH HAa cOpachbIBaHHe

9.15.1 Meronsl ucIbITaHUST YIMAaKOBKH TpaHchopmaropoB Ha cOpaceiBanme no ['OCT 18425
JOJDKHBI OBITh yKa3aHBI B CTAHAAPTaX Ha TpaHC(hopMaTOpsl KOHKPETHBIX THUIIOB.

9.15.2 HcnpiTaHuio MOABEPralOT YHNAKOBKY CYMMAapHOM Maccoil (BMecTe ¢ YNaKOBaHHBIM
uznenuem) go 200 kr. YmakoBky cymMMmapHOi Maccoir Oosee 200 kr, a TaKke YIAKOBKY,
MapKHAPOBAHHYIO 3HAaKOM «Xpymnkoe. OCTOPOXHO» UCIIBITAaHUIO Ha IPOYHOCTh NpH COpAachIBAaHUU HE
TIOJIBEPTaAIOT.

9.15.3 Slmmk (ynmakoBKy) ¢ HaxoIsIIUMCs B HeM TpaHcdopmaropoMm (TpaHcdopmaropamu) HIIH
MaKeTOM, UMHTHPYIOIIMM YIIaKOBaHHbIE TpaHC(opMaTopsl, COPachIBAIOT OAMH pa3 Ha IUIOMIAAKY MO
I'OCT 18425 Ha ero TOpUEBYIO CTOPOHY C BBICOTHI:

0,5 M — pu cymmapHoi Macce Tpancopmaropa u ynmakoBku 10 100 Kr BKITIOYHTENBHO;

0,3 M — nipu cymMmmapHo# Macce Tpanchopmatopa 1 ynakoBku ot 100 10 200 Kr BKITIOYHTENBHO.

9.15.4 I1o oxOHUaHUHM UCTIBITAHUS MPOBOAST BHEIIHUI OCMOTP yNaKOBKU.

9.15.5 VYmakoBKy CUMTAalOT BBIACP)KABIICH WCIBITaHWE, €CIM IPH BHEIIHEM OCMOTpE He
00HapYKEHO CEPbE3HBIX IMOBPEXKACHWH, BEAYIIMX K IOTEpPE €€ 3aIIMTHBIX CBOWCTB. JlomyckaeTcs
0CJIabJIeHUE OTIEIBbHBIX KPEIUICHHU.

9.16 TlonrBepxkneHue cpenHedl HapaOOTKM 10 OTKaza IPOBOAST Ha OCHOBAaHMM cbOopa y
motpebuTeneit m obpaboTky MHPOpManuu 0 paboTe TPaHCHOPMATOPOB WM HX IPOTOTHUIIOB IO
METOAMKE, YKa3aHHOH B cTaHAapTe Ha TpaHC(OpMAaTOp KOHKPETHOTO THIIA.

9.17 MeTtoabl UCIBITAHKS T'a30HAMOHEHHBIX TPaHC(HOPMATOPOB HA B3PHIBOOE30MACHOCTD CIICAYET
yKa3bIBaTh B CTaHJapTax Ha TpaHC(HOpMaTOpbl KOHKPETHHIX THUIIOB.

10 TpancnopTUpoBaHue U XpaHeHHE

10.1 TpancnopTupoBaHue

10.1.1 TpebGoBaHus K TPAHCIIOPTHPOBAHWIO B YaCTH BO3ACHCTBHS MEXaHHMUYCCKUX (PAKTOPOB IO
I'OCT 23216 u kumatndeckux ¢pakropos BHeriHe# cpeapl 1o 'OCT 15150 nomkHbI ObITh YKa3aHbI B
CTaHAapTax Ha TpaHCc(OPMATOPHI KOHKPETHBIX THIIOB.

[Ipu TpancnOpTHPOBaHNM B TPAHCHOPTHBIX KOHTEHHepax TpaHC(HOpPMATOPHl 0e3 MHIMBHIYAILHOMN



YIHAaKOBKH JOJIKHBI OBLITH HaJICKHO 3aKPCIUICHBI U NPECAOXPAaHCHBI OT MEXAHNUYCCKUX HOBpe)K[[eHPIﬁ.
HOHYCKaeTCH TPAHCIIOPTUPOBAHUC TpaHC(l)OpMaTOpOB B Ipeaciax OJHOro ropozaa 0e3 YIAaKOBKH
IIpH YCJIOBUU IIPUHATHUSL H606XOHI/IMLIX MEP, UCKITIOYAOIINX BO3MOKHOCTD UX IOBPEKICHUA.

10.2 Xpanenne

10.2.1 TpebGoBaHuMs K XpaHEHUIO TPaHC(HOPMATOPOB B YaCTH BO3ACHCTBUS KIMMAaTHYECKUX
¢akTopoB BHemHed cpexpl mo ['OCT 15150 nomwkHBI OBITH yKa3aHbl B CTaHAApTax Ha
TpaHC(OpPMaTOpPsl KOHKPETHBIX THUIIOB.

11 Yka3aHus 1o 3KCILIyaTalluH

IIpn BBozme TpaHc(hHOPMATOPOB B OKCIUIyaTallMIO, a TakkKe B IIPOIECCEe OKCIUTyaTalUuH
TpanchopMaTopoB  ciemyeT coOnromaTe TpeOOBaHUS, YCTAaHOBJICGHHBIE B  CTaHAapTax Ha
TpaHc(hOpMaTOPbl KOHKPETHBIX THIOB. DTH TPeOOBaHMS JOJDKHBI OBITh YKa3aHbl B 9KCIUTyaTaIl[MOHHOM
JIOKyMEHTaIIH.

12 T'apaHTHM U3rOTOBUTES

12.1 M3roroBuTenb rapaHTUpyeT COOTBETCTBHE TPAHC(HOPMATOPOB TPEOOBAHUSM HACTOSIIETO
CTaHAapTa Npyu COOJIIOICHUN YCIOBUI IPUMEHEHUS, SKCILUTyaTalluy, XpaHeHUs] U TPAHCIIOPTUPOBAHMUS,
YCTAQHOBJICHHBIX HACTOSIIM CTaH/IapTOM.

lapanTuiiHBIl CpPOK HIKCIUTyaTallMd TpaHc(hopMaTOpoB — TpH TOoJa C MOMEHTa BBOJA B
IKCILTYaTaINIo, HO HE 00Jiee TPeX C MOJOBHHOM JIET CO JHS OTIPY3KHU C IPEANPUSTHS-U3TOTOBUTEIIS.

12.2 JIns TparchopMaTOpoOB, MpeIHA3HAYCHHBIX JIJIS SKCIOPTA, TAPAHTHIHBIA CPOK SKCIUTyaTaIllul
YCTaHABJIMBAIOT B COOTBETCTBUH C TPEOOBAHUSIMH, IIPHHATHIMH B CTPaHE-N3TOTOBHUTEIIE.

MNPUJIOKEHUE A
(obs3amenvroe)

Hepe‘leﬂb CIIPpaBO4YHBIX JaHHbIX, IPUBOAUMBIX B l/lH(l)OpMa].[l/IOHHLIX
MaTepuaJiax nNpeaAnpuaTus-u3roroBUTeId

B uH}OpManHMOHHBIX MaTepHanax MpeANPUATHA-M3TOTOBHTENS CIEAYeT yKas3blBaTh CIIEAYIOIINC
CIIPaBOYHBIC JAHHEIE:

a) JIOIyCTUMBIE BTOPUYHBIC HArpy3KH JJIsl Pa3iMYHbIX KJIACCOB TOYHOCTH, €CIIM Takoe TpeOoBaHUe
MPEAyCMOTPEHO B CTaHIapTe Ha TpaHc(opMaTop KOHKPETHOTO THIIA;

0) KOHCTPYKTHBHBIC NaHHbIC: HOMHUHAJIBHOE YMCIIO aMIIEPBUTKOB, CPEIHION JUIMHY MarHUTHOTO
OyTH ¥ CEYEHHE MAarHUTOIPOBOJA, CONPOTHUBICHWE BTOPUYHOH OOMOTKH IIOCTOSIHHOMY TOKY,
pacdeTHOe 3HAYEHHWE HMHIYKTHBHOTO COINPOTHBJIECHHUS BTOPUYHBIX OOMOTOK (0€3 ydera BIHMSHUS
BHEITHUX MarHUTHBIX MOJIEN);

B) THIIOBBIE KPUBBIE HaMAarHUYMBAaHMS MAarHUTONPOBOAOB BTOPHYHBIX OOMOTOK [UISl 3aIlUTHI,
CHSITBIC TIPU MPAKTHUECKH CHHYCOUIATFHOM HAIPSDKEHUH (3aBUCUMOCTh MAaKCUMAIIbHON MHIYKIH OT
JIEMCTBYIOIIETr0 3HAYEHHS HAITPSHKEHHOCTH MarHUTHOTO TOJIST);

I) KpHBBIE MPEAETbHOW KPAaTHOCTH BTOPHYHBIX OOMOTOK JUIS 3aIlIMTHl ISl KPaTHOCTEH, He
MPEBBIIAIONINX TOKA JMHAMUYECKOW CTOMKOCTH, NesieHHoro Ha 1,8 V2 u o BTOPUYHBIX HArpy30K
— 25 % HomuHaBEHOTO 3HaYeHNs (HO He MeHee 10 B-A) u Bbime.

Jnst TpaHchOPMATOPOB C HECHMMETPHYHBIM PACIIOIOKEHHUEM IIEPBUYHOIM M BTOPUYHOH 0OMOTOK
JHMAaIa30H HArpy30K HU)Ke HOMUHAJIBHON MOXKET OTJIMYAThCA OT YKa3aHHOI'O;

1) KOHCTPYKTHBHBIC 0COOCHHOCTH TpaHCc(HOpMAaTOpOB.

Ilpumeuyanne — JlaHHBbIE NEPEYUCICHUA 6 — & NPUBOIAT U TPaHC(HOPMATOPOB HA HOMUHAIBHBIC
HanpspkeHus 6 KB u Bble (¢ yka3aHHeM 3HaUYCHUH UX BO3MOXKHBIX OTKJIIOHEHHH).



NPUJITOXEHUE b
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Jomyckaemasi 06J1aCTh HOTPEUIHOCTEH 151 TPAHC(HOPMATOPOB
PAa3IMYHBIX KJIACCOB TOYHOCTH
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KnroueBble ciioBa: 3JE€KTPOMArHUTHBIE TpaHC(HOPMATOPHI TOKA, TEXHWYECKHE TpeOOBaHMUS,
6€30MacHOCTb, IPUEMKa, TPAaHCIIOPTUPOBAHUE, XPAHCHUE



