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MEXTOCYTAPCTBEHHEB 1 CTAHITAPT

TPAHCO®OPMATOPHI TOKA
OO0mue TeXHNIeCKHe YCI0BHS

Current transformers. General specifications

Jlara sBenenns 2003—01—01

1 O6aactb npuMeHeHHs!

Hacrosimii  craHgapr paciipocTpaHseTcss Ha 3JIeKTPOMAarHWTHBIE TpaHcopMaTophl Toka (Ha-
siee — TpaHchOpPMAaTOpPhl) HA HOMUHATILHOE Harnpspkerue oT 0,66 1o 750 kB BKIIIOYUTENBHO, MpeHAZHAYEH -
HBIe JUIS Tlepefaddl CUTHAIa M3MEPUTENIbHOM MHGbOpMaLMy ITPpUOOpaM M3MEPEHMS, 3allUThl, aBTOMATHKU,
CUTHAITM3ALWN ¥ YIIPABICHNS B SIEKTPUUECKUX IIETISX IIEPEMEHHOro ToKa Jactoroir 50 wm 60 T

JomnomHuTe IbHBIE TPeOOBAHUSA K OTHEIBHEIM BUAaM TpaHCHOPMATOPOB B CBSI3M CO CHEIMMUKON MX
KOHCTPYKIIMHY WM Ha3HadYeHMs (HAIIpIMeDp I KaCKamHEIX TpaHchopMaTopoB, TpaHchopMaTopoB, IIpe-
Ha3HAYEHHBIX IS paOOTHL ¢ HOPMUPOBAHHON TOYHOCTBIO B ITEPEXOIHBIX PEXUMAX, UISI YCTAHOBKY B KOM-
IUIEKTHBIX paciipeneuTenbHbx yerpoiicTBax (KPY), modasHo sKpaHUPOBAHHBIX TOKOIIPOBOIAX) CIEAYET
VCTAHABJIMBATh B CTAHAAPTAX, TEXHUIECKUX YCIIOBHAX, HJOTOBOPAaX WIM KOHTPAKTaX (Jajee — CTaHAApPTax)
Ha TpaHCHhOPMATOPEl KOHKPETHBIX TUIIOB.

CraHmapT He pacIpocTpaHseTcs Ha TpaHchopMaTopsl JabopaTopHbie, HYJIEBOI ITOCIeI0BATEIBHOC-
TH, CyMMUpYIOIINE, OJIOKMPYIOIINE, HACKIIIAIOIIUECS.

2 HopmaTuBHbIE CCBUIKH

B HacTosIeM cTaHmapTe MCIIOJIBb30BAHBL CCHUIKM HA CICAYIONINE CTAHIAPTHL:

TOCT 2.601—2006 EmnunHas crcTeMa KOHCTPYKTOPCKOM HOKYMEHTAIMH. DKCIUIYATALIMOHHBIE HO-
KYMEHTEI

TOCT 8.217—2003 TocymapcTBeHHAsI cHCTeMa obecIiedeHrs eIMHCTBA n3Mepenmit. Tparcdopma-
TOPHI TOKa. MeToauKa IToBepKu

TOCT 12.2.007.0—75 Cucrema craHmapToB 6e30IMaCHOCTY Tpyda. M3memms SIeKTpOTeXHIIeCKUE.
OO6umue TpeboBaHMs 6€30IT1aCHOCTH

TOCT 12.2.007.3—75 Cucrema cTaHTapTOB GE30IIACHOCTH TPYAA. DIEKTPOTEXHWIECKUE YCTPOIi-
cTBa Ha HanpsokeHue cBrire 1000 B. TpeboBanmst 6e301macHOCTH

T'OCT 12.3.019—80 Cucrema cTraHmapToB 0€30IMACHOCTH Tpyda. MCIIBITAHNS M U3MEPEHUS 3JIeK-
Tpuueckue. O061IMe TpeboBaHMS 6e30IMaCHOCTH

TOCT 15.001—88D Cucrema pa3paboTKM ¥ IIOCTAHOBKY IIPOXYKLMH Ha ITPOM3BOACTBO. IIpomyk-
LU IPOM3BOACTBEHHO-TEXHUIECKOTO Ha3HAYCHMS

T'OCT 15.309—98 Cucrtema pa3paboTK¥ ¥ ITOCTAHOBKY ITPOAYKLIMK HA ITPOU3BOACTBO. UcTIITaHUA
¥ IIpYeMKa BBIITycKaeMoi ImponyKuy. OCHOBHBIE ITOJOXECHUS

T'OCT 27.003—90 Hamexuocts B TexHuke. CoctaB u o0IIMe IpaBWiIa 3agaHUA TPeOOBAHUU IIO
HaIeXHOCTH

TOCT 403—73 AmmapaTsl snexkrpuaeckue Ha HarpsokeHue 1o 1000 B. JTonmycTiMele TeMIIEpaTyphI
HarpeBa yacTell alraparoB

1) B Poccwmiickoit @enepanuu geiicrsyer TOCT P 15.201—2000.

W3panne odunmanbHOE
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T'OCT 1516.1—76 BiexkTpoobopyaoBaHie IIEpeMEeHHOTO TOKAa Ha HaIpsXeHusa or 3 mo 500 xB.
TpeboBaHMA K 3IEKTPUYECKON TPOYHOCTU U3OIIALIUN

T'OCT 1516.2—97 DnekTpoobopymoBaHue 1 3JIEKTPOYCTAHOBKY IIEPEMEHHOIO TOKA Ha HAIIPSTKEHUe
3 xB u BeIme. O01Me METOABI UCITHITAHUN JIEKTPUIECKON IIPOYHOCTH M30JIILIMHU

T'OCT 1516.3—96 BiexTpoobopymoBaHUE IIEPEMEHHOIro TOKa Ha HampsxkeHusa ot 1 mo 750 xB.
TpeboBaHUA K BIEKTPUUECKOM TPOYHOCTU U30JSALIUI

T'OCT 2933—931 Anmapatsl 2/1eKTpUYeCKe HU3KOBOJIBTHEE, MeTOMBI MCIIEITAHII

T'OCT 3484.1—88 TparchopMaTOpBI CUIIOBEIE. METOIEI 3MeKTPOMATrHUTHBIX UCITBITAHUM

T'OCT 3484.5—88 TpaHchopmaTopsl cwioBble. McTIBITaHUA 6aKOB HA TePMETUYHOCTD

T'OCT 6581—75 Marepuaibl 3I€KTPOU3OIAIIOHHEIE XUIKIe. MeTOIbI IeKTPHUYECKIX UCITBITAHIHI

TOCT 8024—90 AnmapaThl 1 3JIEKTPOTEXHUYECKHE YCTPOMCTBA IIEPEMEHHOTO TOKA Ha HAIIPSIKEHUE
cprimre 1000 B. HopMma Harpesa IIpu IpOAODKUTETIBHOM PEXUME pabOTHl M METOIBI UCIIBITAHU I

TOCT 9920—89 (MBK 694—80, MBK 815—86) DieKTpoyCcTaHOBKY IIEPEMEHHOIO TOKA HA HAIIPA-
xkeHue ot 3 go 750 xB. [yiMHa 1IyTH yT€UKM BHEIIHEN U30JIALIUNA

T'OCT 10434—82 CoemuHeHUS KOHTaKTHBIE aNleKTpudeckue. Kinaccudukanug. Obmue TeXHIdecKue
TpebGoBaHUSI

T'OCT 13109—97 Bnexrpuueckas sHeprus. COBMECTUMOCTb TEXHUIECKUX CPENICTB SJIEKTPOMArHUT-
Hasgt. HopMBI KauecTBa 3JIEKTPUYECKON SHEPIUMU B CUCTEMAX 3JIEKTPOCHAOXKEHMS ODIIEro Ha3HAYCHMS

T'OCT 14192—96 MapkupoBKa Ipy30B

I'OCT 15150—69 Mautuxst, IprOGOPEL 1 APYIYEe TeXHIMISCKUE nane s, VICIIONMHEeHIS WIS PasInIHbIX
KINMATHYECKUX pafioHoB. KaTeropuu, ycaoBUA 2KCIDIyaTalluy, XpaHEHUS ¥ TPAHCIIOPTUPOBAHUS B YACTH
BO3IEHCTBU KIIMMATHYECKUX (haKTOPOB BHEITHEN CpeIbl

T'OCT 15543.1—89 Uznenusa snexrporexuuueckue. O61me TpeOoBaHMS B YACTH CTOMKOCTH K K-
MAaTUIEeCKUM BHEIIHMM BO3IEMCTBYIONMM (haKTopaMm

TI'OCT 15963—79 Usnpenus 21eKTPOTEXHUYECKIE I PAOHOB € TPOIIMYECKMM KimmaroM. OOrue
TeXHIIECKIE TPeOOBaHUA Y METOIBI UCIIRITAHUI

I'OCT 16504—81 Cucrema TocymapCTBEHHBIX MCIIBITAHMI IIPOXYKIMU. VICIIBITAHMS M KOHTPOJIb
KayecTBa IPOXyKIMY., OCHOBHBIE TEPMUHEL ¥ OIIPEAETIEHUS

T'OCT 16962.1—89 (MBK 68-2-1—74) WUsnenusa siekrporexHudeckue. MeTOMbI UCIBITAHUI HA
YCTOMYMBOCTD K KIMMATUIECKUM BHEIMHUM BO3ACHCTBYIOLINM aKkTopam

T'OCT 16962.2—90 Usnenua amekTporeXHu4eckue. MeTombl UCIIBITAHUI HA CTOMKOCTh K MEXaHU-
YeCKMM BHEILIHUM BO3HEHCTBYIOIMM ¢hakTOopam

T'OCT 17516.1—90 Usuenua snekrporexHyeckue. O61Me TpeGOBaHUS B YaCTH CTOMKOCTH K MeXa-
HUYECKNM BHELIHUM BO3ACHCTBYIONMM (hakTopaM

T'OCT 18425—73 Tapa TpaHcHoOpTHAsI HarloJlTHEHHasA. MeTox MCIIBITAHUS Ha yaap IIpU CBOGOITHOM
TTageHUHN

TI'OCT 18685—73 TpancdhopMaTopsl TOKa 1 HAIIPKeHUS. TEPMUHBL ¥ OIIPeAeeHIs

TI'OCT 19880—74 DnexkrpotexHuka. OCHOBHBIE TIOHATHA. TEPMUHBI U OIIpEACTICHUA

T'OCT 20074—83 DnekTpoobopyIOBaHUE U 3JIEKTPOYCTAHOBKU. METOJ U3MEPEHUS XapaKTEPUCTUK
YACTUYHBIX Pa3psaoB

T'OCT 20690—75 DnexTpoobopymoBaHue IIEpEMEHHOro ToKa Ha Hanpsokenue 750 kB. Tpebopanusa
K 3JIEKTPUYECKOI TIPOYHOCTH M30JISIIAN

TOCT 21130—75 Hszpenust 31eKTPOTEXHUUYECKHE. 3aXUMBI 3a3€MISIONIME M 3HAKU 3a3€MJICHUSL.
KoHcTpyKuMs 1 pasMepsl

T'OCT 21242—75 BoBOIBI KOHTAKTHBIE 2JIEKTPOTEXHUYECCKUX YCTPOMCTB IUIOCKME M INTHIPEBBIC.
OCHOBHBIE pa3MephI

T'OCT 23216—78 Usnenus 3/1eKTpOTeXHMIECKUe. XpaHEeHNE, TPAHCIIOPTUPOBAHUE, BpEMEHHAS! IIPO-
TUBOKOPPO3MOHHAA 3aIUTa, yIiakoBka. O01mue TpeOoBaHUS U METOIBI UCIIBITAHUI

PMI" 29—99 T'ocymapcTBeHHad cucTeMa obecliedeHUs eMMHCTBA M3MepeHnii. Merponorusa. OcHOB-
HbI€ TEPMUHBI U OIPEACICHI

3 OnpeneneHus

TepMUHBI, TIPUMEHSEMbIE B HACTOSINEM CTAHAAPTE, M COOTBETCTBYIOIME MM OIIPEAE/IEHUSI — 110
PMT 29, TOCT 16504, TOCT 18685, I'OCT 19880, a Takxe ciemayrolme:

D' B Poccuiickoit ®eneparmu peiicrByer TOCT 2933—83.
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3.1 HoMUHAJbHBI K03 umHenT 6e3omacHocTH Npudopos: OTHOIIEHIE HOMUHAILHOTO TOKAa Ge30rmac-
HOCTH IIPUOOPOB K HOMUHAJIBHOMY IIEPBMYHOMY TOKY TpaHCchOopMaTopa.

3.2 HOMHMHAJILHBIA TOK §€30HACHOCTH MPUOOPOB: MUHMMAILHOE 3HAYCHUE TIEPBUYHOTO TOKA TPAaHC-
dopmaropa, IIpu KOTOPOM IIOJIHAS IIOTPEITHOCTD COCTABIIseT He MeHee 10 % 1pr HOMUHAJIBHON BTOPUYHOM
Harpyske.

3.3 uchmbiTaHHe IS YTBePXKAEHHS THHA: BUJ TocymapcTBEHHOTO METPOJIOTMYECKOTO KOHTPOJIS
BHOBB pa3paboTaHHOTO TpaHchopMmaTopa, IIPOBOAMMOrO B LIENIIX OGECIICUCHUS €IUHCTBA U3MEPEHUIA,
VTBEPKACHUS TUIIA TpaHCc(OpMaTOpa U 3aHeCEHUS eTo B [ ocylapCTBEHHBII PeeCTp CPEACTB U3MEPEHMIA.

3.4 ucnbITAHHE HA COOTBETCTBAE YTBEPXKICHHOMY THNY: BUI rocymapCTBEHHOTO METPOJIOTMYECKOrO
KOHTPOJIS, IIPOBOAUMOTO IIEPUOAMYECKU B EJIAX ONPEAETIEHUS COOTBETCTBUS BBIITYCKAEMBIX U3 IIPOU3BOI-
cTBa TpaHCGHOPMATOPOB YTBEPXKICHHOMY THILY.

3.5 nomyckaemasi oGaacrh morpemmocrteii: O01acTh, 3a IpexeTbl KOTOPOH HE HOKHBI BBIXOIWTH
MOTPENIHOCTY TpaHc(opMaTopa.

4 Kaaccupukanms

4.1 TpaHchopMaTOphl OAPA3AEIAIOT TI0 CIECAYIOIIMM OCHOBHBIM IIPU3HAKAM:

4.1.1 Tlo pomy ycTaHOBKM (KAaTEropuM pasMeIleHUSA U KIMMAaTUYeCKOMY WCIOJHEHUIO) II0
TOCT 15150.

[pu pasmereHuy TpaHcHOPMATOPOB BHYTPU 06OJI0YEK KOMIUIEKTHBIX U3MENNiT KATETOPUH pasMe-
HIEHWA JOJDKHBI COOTBETCTBOBATH YKa3aHHBIM B Ta6J'II/ILIC 1.

Taonuma | — Kareropuu pasmerieHIsI TpaHC(OPMATOPOB, YCTAHOBICHHBIX BHYTPU 000I0YEK KOMIUICKTHBIX M3ICIIAIA

Kareropus pasmeuienus komiektHoro usgaenud nmo F'OCT 15150
XapaKTepuCTHKA CPEIbI BHYTPU
000J109K1
1 2 3 4 5
1 TasoBast cpena, M30TUPOBAHHAS OT
HapyXHOTO BO3yXa, WIX XWAKasI cpeia — — 4 — —
2 TasoBas cpena, He M30IMPOBAHHAS
OT HapyXXHOTO BO3IyXa 2 2 wm 2.1 3 4 Swm 5.1

4.1.2 Tlo mpyMHUMITY KOHCTPYKIIMM: OIIOPHBIE, MPOXOAHEIE, IIMHHEIE, BCTPOEHHBIE, PA3hbeMHBIE.

HomyckaeTcs coueTaHue B KOHCTPYKIIMHU TpaHChopMaTopa HECKOJIBKIX IepeUCIeHHBIX IPU3HAKOB,
a TakxKe CIIELMAIbHOEe KOHCTPYKTUBHOE MCIIOJTHEHHE.

4.1.3 Tlo BMAY M3OIAIMK: C JIATON M30JALMeif, ¢ ¢apdopoBOii IMOKPHIIIKOil, B IUIACTMACCOBOM
KOpITyce, ¢ TBepHaol m3omsuueit (kpome dhapdopoBoil M JIMTOI) WIM C MOJIUMEPHOI ITOKPHIIIKOI, MAaCIIO-
HAITOJIHEHHEIE, Ta30HAIIOJIHEHHBIE.

4.1.4 Tlo yuciy cTyneHe# TpaHchOpPMAIIMY: OMHOCTYTIEHYAThie, KACKATHEIE.

4.1.5 Tlo 9ucity BTOPHYHBIX OGMOTOK: ¢ OMHOI BTOPMYHOI OGMOTKOI, ¢ HECKOJIBKUMU BTOPHYHBIMU
0OMOTKaMH.

4,1.6 Tlo Ha3HAYEHHUIO BTOPMYHBIX OOMOTOK: I M3MEPEHU U YYeTa, JUI 3alUThID, Juid u3MepeHus
¥ 3aIUTHI, 111 PaboThl ¢ HOPMUPOBAHHOM TOYHOCTBIO B IIEPEXOMHBIX PEXUMAaX.

4.1.7 Tlo umcry xoadbduimeHToB TpaHChOpMAIMK: ¢ OOHUM Koa(hduimeHToM TpaHchopMalluu, ¢
HECKOJIBKUMU KoaddurmerTaMy TpaHcHOpMAIINY, IT0Iy9aeMBIMU ITyTEM M3MEHEHMS YKC/IA BUTKOB IIePBIY-
HOM WX (1) BTOPUYIHOM OOMOTKM, a4 TaKKe ITyTeM IPUMEHEHNS HECKOILKNX BTOPUYHBIX OGMOTOK C PA3jIiy-
HBIMM YMCJIAMUA BUTKOB, COOTBETCTBYIOIUMX PA3TMYHBIM 3HAYCHUAM HOMMHATGHOTO BTOPMYHOTO TOKA.

4.1.8 TIpusHaxwm 1o 4.1.2, 4.1.3, 4.1.4, 4.1.6 1 nx 0603HAYEHN IPUBEIEHEI B Tabmuiax 2 — 4.

D 3mech U ganee MO CIIOBOM «3alliuTa» TMOoApa3syMeBacTCs 3alATa, aBTOMAaTHUKA, YIIPABJICHUC U CUTHAIU3AaLIHA.
3
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Ta6bnuma 2

KoHcTpykTHBHOE HCITONHEHUE TpaHC(opmaTopa VcnosHoe 06003HAYCHUE

OnopHbIit
ITpoxomaHoii
IaHBI
BcrpoceHHBII
PaszbeMHBIIT
OmHocTyIIe HYATHIH
Kackanunrii

AL 1= =

Ta6numa3

Bun m3ongiuu YcnosHoe 0603HAYEHYE

C daphopoBoil OKPHIIKOA

C TBepZo# W BOSAYIIHON MU3OISAIACH, ¢ MOJIUMEPHOMN MOKPBIIIKOI
MacroHaToTHEeHHbIC

l'asoHanoxHeHHBIE

Jlutas

B muracrmaccoBoM Kopiryce

= K

Ta6numa4d

Hazpagenne BropuaHoi 0OMOTKH TpaHC(HOPMATOpa VYcnoBHoe 0003HaYCHHE

st m3MepeHnit U yuera YKa3bIBalOT KJIACC TOTHOCTH
JI1sT 3aIUThL To xe
st m3MepeHuit 1 3aIuThL »

5 OcHoBHbIE MapaMeTpbl

5.1 HoMuHaibHEIE ITapaMeTphl TpaHchopMaTopa:

a) HOMMHAJIBHOE HalpsiKeHue TpaHcdhopmaropa U, (XpoMme BCTPOEHHBIX TpaHC(HOPMaTOPOB);

6) HOMMHAJIBHBIN IIEPBUYHBIN TOK TpaHChopMaTopa Iy

B) HOMUHAJIBHBINM BTOPMYHBIN TOK TpaHchopmaTopa L.

T) HOMUHAJIBHEIN K03 duImeHT TpaHChHOPMATOPALIMK TPAHC(HOPMATOPA My, OIPEHEISEMBIN IIO
¢dopmyie

— ‘[lHOM .
HOM IZHOM > (l)

n

JI) HOMMHAaJIbHAad BTOPUYHAA HATPy3Ka Sy qy € KOIDOULIIEHTOM MOIIHOCTH COS ¢y =1 WM COS @) =
= 0,8] — |Ssuon (HOTIyCKAETCA 0603HAYEHME BTOPUYHON HATPY3KN Zayor)s

€) KJacc TOYHOCTM TpaHcdopmaTopa (st TpaHchopMaTopa ¢ OAHON BTOPUYHONW OOMOTKOM) WM
BTOPMYHBIX OOMOTOK (111 TpaHC(hOpMaTopa ¢ HECKOIBKUMM BTOPUYHBIMU OGMOTKAMM);

X) HOMMH&IbHASA IIpeAeNbHAs KPaTHOCTh BTOPUYHON OOMOTKM, IIPEeMHA3SHAYCHHOW JUIA 3aIl[UTHI,
KHOM;

1) HOMUHAJIBLHBIN K03 GbULIMEHT 6e30ITaCHOCTI IIPUOOPOB BTOPUIHOM OOGMOTKY, IIpeaHA3HAYEHHON
0TS U3MepeHns, Kgyons

K) HOMHHA&IBHAS 9aCTOTA HAIIPSDKEHUS CETH [, paBHas 50 wim 60 I'u. KauecTBo HaNpsDKeHMS ceT —
o T'OCT 13109.

5.2 3HayeHUs OCHOBHBIX ITApaMETPOB CIEOyeT BEIOMPATh U3 IIPUBEIEHHEIX B TaGIMIE 5.
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Tabaumas

HaumenoBanme IIapaMeTpa 3HaUYCHHE

1 HoMmHampHOe HaIpsDkKeHHe TpaHchopMaTopa

Uyoms KB 0,66; 3; 6; 10; 15; 20; 24; 27, 35; 110; 150; 220; 330;
500; 750
2 Hauboxpiiee pabouee HaupssxkeHue, KB J1st HoMuHAIbHOTO HampsokeHus 0,66 kB — 0,72;
g 3 kB u Beire — no TOCT 1516.3
3 HomwuHampHBIA HepBUYHBINA TOK TpaHchopMaTopa
Tigons A 1; 5; 10; 15; 20; 30; 40; 50; 75; 80; 100; 150; 200; 300;
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 HoMPHANBHBIN BTOPUYHBIA TOK Loy, A 1;2;5
5 Hawubonbmmuit pabounii IepBUYHBIN TOK IIHp, A Cwm. tabnuiry 10
6 HomuHamsHas BTOpUIHAS HATPY3KA Sypq,, C KOBD-
(uULIIEeHTOM MOIIHOCTH COSs @, = 1, B-A 1;2; 2,5

7 HoMmuHanbHAg BTOPUYHAST HATPY3KA Syy;4y C MHAYK-
TUBHO-aKTUBHBIM KO3(D(UIUEHTOM MOILIHOCTH COS @y =

=(,8 B-AD 3; 5; 10; 15; 20; 25; 30; 50; 60; 75; 100
8 Kiacc TouHOCTH TpaHcopMaTopa I BTOPUIHON
OOMOTKHU:
JUTSL U3MEPEeHUH U yieTa 0,1; 0,2; 0,28%): 0,5; 0,582):1; 3; 5; 109
JUTST 3aIIUTHI 5P; 10P

9 HomunHanmpHas IIpeAcabHasI KPaTHOCTh BTOPMIHBIX
OOMOTOK JUT 3aIMUTEL Ko\, Or 5 g0 309

10 HomuHaneHbeT Ko3P(PuoueHT 6€30I1aCHOCTH VcraHaBAMBaAlOT B CTaHAApPTaX Ha TpaHC(GOPMATOPBI
TIpUOOPOB Kproy>» BTOPUUHBIX OOMOTOK U M3MEPEHUN | KOHKPETHBIX TUIIOB. He ycTaHaBNIMBAIOT IS BTOPUYHBIX
OOMOTOK JUIST I3MEPEHUN 1 3aIATHI

D' Coorsercryomue 3HaYeHUST HOMUHAILHON BTOPUMHON HAIPY3KU Zypyoys OM, OLPEIEISIOT 110 HOpMyITe

$
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2 Kuacesl Touroctd 0,28 u 0,5S JOIYCKAIOTCS 110 COTMIACOBAHMIO MEKIY H3TOTOBHTEIECM M IIOTpeBHTENCM
TpaHcHOPMATOPOB, MpeTHASHAYCHHBIX UISI KOMMEPUECKOTO yUeTa IeKTPOIHEPIHH.
Toapko 1151 BCTpOSHHEIX TPaHC(HOPMATOPOB ¢ HOMUHAIBHEIM IIEPBUIHEIM TOKOM A0 100 A.
) TTo TpeGOBAHMIO TOTPEOUTENI B CTAHAAPTAX HA TPaHCHOPMATOPEL KOHKPETHBIX THIIOB JOIYCKACTCA YCTAHAB-
JINBATh PYyTHE 3HAYCHUSL.
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5.3 YcnosHoe 0603HaYeHME TpaHchopMaropa

T X X X—X X—X—XX—X/X XX

KimmmaTtndeckoe HCIOMHEHWE W KaTErOpHus pasMellieHHs 110
T'OCT 15150

HoMuHanbHBI BTOPUYHBINA TOK, A (IIpY HATWIUHA y TPaHC-
¢dopMaropa HeCKOJBKMX BTOPAIHBIX TOKOB YKa3bIBAIOT BCE
3HAYECHUS Yepe3 TUpE)

HoMuHanbHBIN MTepBUYHBIA TOK, A (IpM HATMIWA Y TPaHC-
dopMaropa HeCKOJbKHMX MEePBHIHBIX TOKOB YKa3bIBAIOT BCE
3HAYECHUS Yepe3 TUpE)

Kitace ToyHnocTu (IIpy Hanu4uu y TpaHcdopMaropa HECKOb-
KWX BTOPUYHBIX OOMOTOK YKa3bIBAIOT KIIACC TOTHOCTH KaXKIOi
W3 HUX B BUIe ApoOH)

KOHCTpYKTHUBHBIIT BapyaHT HUCIIOTHEHUS, €CIM WX HECKOJIBKO
(apabckre WM pUMCKUe 1IIPPHI)

Kateropust B 3aBUCUMOCTH OT JUIMHBI IYTH YT€UKHU BHeIIHei
n3osstiun o T'OCT 9920 (Tonmbko masg TpaHchopMaTopoB
KaTreropruu pa3MerieHus 1)

HomuHansHoe HalpsokeHuie, KB

M (TONBKO JUIST MOJICPHU3UPOBAHHBIX U3IEII)

O6o3HadYeHUE 110 TabmIe 3

O603HaYeHE IO TA0IHIE 2

O6o3HaueHre TpaHchopmaropa

IIpumMeganumsa

1 BykBeHHAas YacTh YCIOBHOTO OGO3HAUESHUS IIPEJCTARIAET CEpUI0; COBOKYIMHOCTh OYKBEHHOTO OOO3HAUYEHNS,
3HAYCHUSI HOMIHAJIBHOTO HAIIPSDKEHUS, KATeTOPUM BHETTHEH M30JSLMK O JIMHE MYTH YTeUYKH U KOHCTPYKTHUBHOTO
BapMaHTa MCIIOMHEHWUS — TUII; IPUBEICHHOE BEHIIE 0003HAUYEHHE B 11eIOM — THUIIOUCIIONHEHHEe TpaHchopMaTopa.

2 JI7mst BCTpOCHHBIX TpaHCGhOPMAaTOPOB IOITyCKaeTCs MpUMeHEHHe YIIPOIIEHHOTO YCIOBHOTO 0603HAYEHHUS.

3 B cranmaprax Ha TpaHchOpPMAaTOPBl KOHKPETHBIX TUIIOB JOIMYCKaeTcs B OYKBEHHYIO YacTh BBOJAUTH JOTOMHM-
TeIbHbIC OYKBBI, UCKIIIOUATH I 3aMEHSITH OTIEIbHBIE OYKBBI (KpoMe T) a1t 0603HaYeHUST 0COOEHHOCTEl KOHKPETHOTO
TpaHcdopMaTopa.

IlpuMmep ycmoBHOTO 0603HAaYeHHU S ONIOPHOTO TpaHchOpMaTOpa TOKA C JIMTOM U30JIA-
el Ha HOMUHAJIbHOe HanpsckeHue 35 kB, kateropuu II mo [UIMHE ITyTH YT€UKM BHEIIHEN M30JSLMU, C
BTOPMYHEIMHE 0OMOTKaMU KiaccoB TouHocTH 0,5 (omHa) u 10P (Tpu), HA HOMUHAIBHBII TTEPBUYHBINA TOK
2000 A, HOMITHAJILHBIN BTOPUMYHBII TOK 1 A, KIIMMaTH4eCKOTro UCITOAHEHUS Y, KATETOpUM pa3MelueHus 1:

TOJI — 35 — IT — 0,5/10P/10P/10P — 2000/1¥1

6 Texnuyeckue TPeOOBAHUS

6.1 TpanchopMaropsl cirefyeT U3roTaBIUBaTh B COOTBETCTBHH C TPeOOBAHMAMM HACTOAIIETO CTAH-
JIapTa M CTAaHZAPTOB HA TpaHC(HOPMATOPHl KOHKPETHBIX TUIIOB [0 pabOoYUM YeprexXam, YTBEPXACHHBIM B
YCTAHOBJICHHOM IIOPSAIKE.

IlepeyeHn TOMOTHUTELHBIX CIIPABOYHEIX JAHHBIX LI TpaHCHOPMATOPOB, KOTOPHIE 110 TPEOOBAHUIO
3aKa39MKa CIIeAyeT IIPUBOIUTD B MH(GOPMALIMOHHEBIX MaTepUaiaX, yKa3aH B IIPIWIOXKEHUU A.

6.2 O6mue Tpedoranus

6.2.1 TpaucdopmaTopsl ciaeayeT U3TOTABINBAThL B KIMMMATHIecKMX UCIonHeHMax 1o I'OCT 15150 u
TOCT 15543.1. Kareropuu pasmemenus — mo TOCT 15150.
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Hna rparchopMaTopoB Kareropum pasmenienud 4 mo 'OCT 15150 ximmMaTtrgeckoe MCIIOTHEHUE U
kateropusa — YXJI4 win O4.

TpeboBaHMA B 4acTU CTOMKOCTM K KJIMMAaTWMIECKUM BHEIIHUM BO3IEHCTBYIONMM (dakTopam — II0
TOCT 15543.1.

6.2.2 TpancdopMaTopsl HODKHBI OBITH IIPeAHA3HAUEHBI IS paGoThl Ha BhicoTe A0 1000 M Ham
YPOBHEM MOps, 32 UCKIIOUEHHEM TpaHCchopMaTopoB Ha HOMMHAIBHOE HampskeHue 750 kB, xoropsie
JTOJIKHBI OBITH IIpeTHA3HAYEHEI IS paboThl Ha BeicoTe 10 S00 M. Jomyckaercs 110 COINIACOBAHUIO MEXIY
MOTpebUTEIEM 1 U3TOTOBUTEIEM BBITyCKaTh TpaHC(HOPMATOPHL LI paboThl Ha BeicoTe cBhImie 1000 M.

6.2.3 YCTOMYMBOCTD TPaHC(HOPMATOPOB K BO3NEMCTBUIO MEXAHMIECKUX (haKTOPOB BHEIITHEM CPEIbl — 110
TOCT 17516.1. Tpynmy Mexanumueckoro ucronuaenus mo 'OCT 17516.1 ycranaBauBaoT B CTaHIApTax Ha
TpaHC(HOMATOPEI KOHKPETHBIX TUIIOB.

TpanchopMaTOpEl KATErOPUY pasMeIeHusa 1 JOJDKHBI OBITh pACCUMTAHBI HA CYMMAPHYIO MeEXaHUYeC-
KYI0 HArpysKy OT BeTpa cKopocTblo 40 M/c, rojojena ¢ TOJIIUIMHON CTEHKM Jibga 20 MM U OT TSKEHUS
MIPOBOIOB HE MEHEE:

500 H (50 xrc) — ma tpaHchopMaTOpOB HA HOMUHAJIBHOE HAIpsDKeHUe 10 35 kB BKIIOUUTENBHO;

1000 H (100 xrc) — mra tpaHchopMaTOpOB Ha HOMUHAIBHOE HampstkeHune 110 — 220 xB;

1500 H (150 xrc) — ma tpaHchopMaTOpOB HA HOMUHAIBHOE HampskeHre 330 kB u Briie.

IIpu 3TOM 3HAYEHUS UCIILITATEIBHBIX CTATUYECKIX HATPY30K JMODKHEBL COCTABIIATLY:

1250 H (125 xrc) — s TpaHcOpMaTOpOoB Ha HOMUHAJIBHOE HAIIPSKEHUE 0 35 KB BKIIIOUUTENBHO;

2000 H (200 xrc) — mra tpanchopMaTOpoB Ha HOMUHAIBHOE HanpsokeHue 110 — 220 xB;

2500 H (250 xrc) — mra tpanchopMaTOpoB Ha HOMUHAIBHOE HarpspkeHue 330 kB u Briie.

3HAYEHUA UCIILITATEIbHBIX CTATUIECKIX HATPY30K YUUTHIBAIOT BO3HUKAIONIVE SKCTPEMAbHbIE TUHA-
MMYECKNE HATrpy3KU HA KOHTAKTHBIX BEIBOIAX TpaHChopMaTopa, HAIIPUMED IIPU TOKAX KOPOTKOTO 3aMBbI-
KaHWs, He IIpeBhIaIue 6ojee yeM B 1,4 pasa UCIIBITATETbHBIE CTATUIECKIE HATPY3KU.

6.2.4 PabGouee 1onoxeHue TpaHCHOPMATOPOB B IIPOCTPAHCTBE JOJIKHO OBITh YKA3aHO B CTaHIAPTAX
Ha TpaHchOPMATOPhl KOHKPETHBIX TUIIOB.

6.3 TpeGoBanusa K H30/ISIMH

6.3.1 Wsomauma nepBUYHONR 06MOTKY (TIEPBUYHOM LIemmu) TpaHChOPMATOPOB HA HOMUHAJbHBIE HA-
npsokeHns or 3 go 500 kB BKIIOYMTENHHO HOJDKHA COOTBETCTBOBaTh TpeGoBanusm I'OCT 1516.1 u
T'OCT 1516.3, a Ha HomuHaneHOe Hanpsokerue 750 kB — tpe6opanusm OCT 1516.3 u TOCT 20690.

K msomamuy nepBUYHON 0OMOTKY (TIEPBUYHOI 1IENTM) MACIOHAIIOTHEHHBIX TpaHC(hOpPMaTOpOB Ha
HOMWHaJIbHOe HalpsokeHue 330 XB U BBINIE ITO COTTIACOBAHWIO MEXIY ITOTPEOUTEIEM U U3TOTOBUTEIEM
IOITYCKAETCS IIPEAbABICHIE TPEOOBAHMI 110 BO3AEICTBIIO CPE3aHHOTO TPO30BOTO U MHOTOKPATHBIX Cpe-
3aHHBIX MMITYJIBCOB.

Wzonsaua nepBuaHOl 00MOTKY (IIEPBUYHOMN 1IeTIN) TpaHC(HOPMATOPOB HAa HOMUHAIBHOE HaIIpsKe-
Hue 0,66 KB mosxHa BBRIIEpXKUBATh BO3MEHMCTBUE MCIIHITATEILHOTO HaIpsokeHus 3 kB wacroroit 50 I'u B
TeueHne 1 MuH.

JlomomHNTETBHBIE TPeOOBaHYA K U30IAILIHI TpaHC(HOPMATOPOB KATETOPUIl pasMeIeHUs 2 U 5, UMEI0-
IIUX COOCTBEHHYIO IIEPBUYHYIO OOMOTKY, OIIpelesIaeMble KOHACHCAIIMEN BiIaru (BHIIAZEHUEM POCHI), U
JUIMHA IIyTY YTE€YKM BHEIIHEM M30JIALMU MOJDKHBI OBITh YKasaHbl B CTAHAAPTaX HA TpPaHCHOPMATOPHI
KOHKDPETHBIX TUIIOB.

6.3.2 Jns tpancdopmaropos kateropun pasmernenust 1 mo T'OCT 15150 mmrHa myTH yTeUKy BHEIL -
Helt nzonsauuy mo I'OCT 9920 moirkHa GHITE YCTAHOBJIEHA B CTAHIAPTaX HA TpaHC(HOPMATOPEI KOHKPETHBIX
TUTIOB.

6.3.3 MexXmyceKIMOHHAS U30IAUA CEKIII IIEPBUYHBIX ¥ BTOPUUHBIX OOMOTOK, IIpeIHA3HAYEHHBIX
IUIS M3MeHeHnsa KoahdunuenTa tpaHchopMauy TpaHchOpMAaTOPOB, HOKHA BBIEPXKUBATH B TEUCHUE
1 MuH BO3HENCTBIE UCIIHITATEIBHOTO HalpsokeHus 3 KB uacroroitr 50 T

6.3.4 M3011ms BTOpUYHBIX 0OMOTOK TpaHCHOPMAaTOpOB OTHOCUTEIHLHO 3a3eMJIEHHBIX YacTeil, a st
TpaHC(HOPMATOPOB ¢ HECKOJIBKMMU BTOPUYHLIMM OOMOTKAMM TAKKe OTHOCUTEIBHO JAPYT ApyTra, HOJDKHA
BBIIEPKUBATh B T€UEHME 1 MUH BO3IEMCTBYE MCIBITATEIFHOTO HalpsokeHus 3 kB wacrotoit 50 I,

6.3.5 Ta3oBas M30MALUA IIEPBUYHON OOMOTKM TpaHCGHOPMATOPOB, PabOTAIOIMIUX TIPU U3OLITOTHOM

U
JABJIEHUH Ia3a, JOJDKHA B TeYeHMe 15 MUH BBIIEPKMBATh BO3AEHCTBIE HAIIPSIKEHMS, paBHOTO 1,1—2 | 1Ipu

V3

M30LITOYHOM JABJIEHUY I'a3a, pAaBHOM HYJIIO, TIIE Uﬁp — Haubonbniee pabouee HalIpsKEHUE.

1) 3HavyeHUS UCIIBITATENIBHBIX CTATHIECKUX HATPY30K YKA3aHBL WIS TPaHC(HOPMATOPOB, TEXHUUECKOE 3aaHue Ha
KOTOpbIe yTBepXaeHo mmocime 01.01.2001.
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6.3.6 YpoBeHb YaCTUYHBIX PA3psOB M30IALMU TIEPBUYHON OGMOTKM TpaHC(POpMATOPOB HA HOMM-
HaJIbHOE HalpsokeHue 3 KB ¥ Boimie ypoBHA M30ALUM «a» 1o I'OCT 1516.3 mojokeH COOTBETCTBOBATH
IPUBEIECHHBIM B TabmiIie 6.

Ta6numa6
Bun uzonsmumn HanpsaxeHnue usMepenus Horyckaemblit ypoBeHb, K1
Bymaxno-macisHas Usp 10
I'azosas? L lf 10
Teepnas 20
) He pacupocrpansiercst Ha TpaHChOPMATOPBI ¢ BO3AYIIHON H30JBIIIEH, CBOGOIHO COOBIIAIOIENCS ¢ HAPYKHBIM
BO3/IyXOM.

TaHTeHC yIiia UAJIEKTPUIECKUX ITIOTEPh KOHAEHCATOPHOM GYMaXXHO-MAaCITHOM 30 ISLINHN ITEPBUYHOM

U
ob6MoTKHU TpaHchopMaropoB pu Temireparype (25 + 10) °C u HanpsKeHUU T;_P- He JOJIKEH IpPEeBBIIIATh

05U U
0,0035, a ero npupocT B AMAIIA30HE HAIIPSDKEHUH OT —\/{E JI0 7;2— He moyckeH npessiaTs 0,0003.

6.3.7 MexXnyBUTKOBas M30JSIUS 0OMOTOK TpaHChOpMaropa JO/DKHA BBIAEPXMBaATh 03 IIpobos
WIY TIOBPEXACHUS B TEUCHUE | MUH MHAYKTUPYEMOE B HUX HAIIPSKEHUE MPU IIPOTEKAHMM 110 IIEPBUY-
HOM 0O6MOTKE TOKA, 3HAYE€HHE KOTOPOTO MOJDKHO OBITh HOMUHAIBHBIM, €CIU aMIUTUTYAAa HATIPSKCHUS
MEXIY BRIBOJAMM PA30MKHYTOM BTOPUYHOI OOMOTKM He mnpeBbiiaeT 4,5 kB WM MeHbIIE HOMUHAIb-
HOTO; IIPY 3TOM aMIUIUTyIa HATIPSKEHUST MeXIY BEIBOJAMY Pa30OMKHYTON BTOPUIHON OOMOTKY AOIKHA
656ITh 4,5 XB.

6.3.8 IIpu HOpMAJIBHBEIX KIuMaTmdeckux yciaoBusx 1o FOCT 15150 3HayeHue COIPOTUBICHUS N30~
JIILIMY 0OMOTOK TpaHCHOPMATOPOB HOJKHO OBITH HE MEHEE:

40 MOM — 114 TIepBUYHBIX 0OMOTOK TpaHC(HOPMATOPOB HA HOMHUHAJBHOE Harpskenue 0,66 kB;

1000 MOM — md TIepBUYHBIX 0GMOTOK TpaHC(hOopMaTopoB HA HOMUHAIbHBIE HampspkeHud 3 — 35 kB;

3000 MOM — a1t TIepBUMYHBIX OOMOTOK TpaHC(OPMAaTOPOB HAa HOMUHAIBHBIE HanpsokeHust 110 — 220 kB;

5000 MOM — 1t ITEpBUYHBIX OGMOTOK TpaHC(HOPMATOPOB Ha HOMUHANbHBIE HanpskeHus 330 kB u
BBIIIIE;

20 MOM — 1 BTOPMYHLIX 0OOMOTOK TpaHCHOPMaTOPOB HA HOMMHAJIbHOE HalpsokeHue 0,66 kB;

50 MOwM — Uit BTOPUYHBIX OOMOTOK TpaHC(hOPMATOpPOB HA HOMUHAIbHBIE HampsokeHus 3 kB u
BBILIE.

6.3.9 JusnekrpudecKye IIOKa3are/id KayecTBa Macjia MaCIOHAITOJTHEHHBIX TPaHCHOpMATOPOB JOITK-
HBI COOTBETCTBOBAThH YKA3aHHDLIM B TabyuIle 7.

Tab6numa 7
HPCHCJ'IBHOC JOIIyCKACMO€ 3HAYCHHUC ITOKA3aTeNA
HoMmuHansHoe KayecTBa Macia
HOK&S&TCH]) Ka4deCTrBa Macia HaIrpsKeHUE
TpaHcdopmaropa, kKB
I 3aJIMBKH B mocre 3aJMBKH B
TpaHcdopMaTop TpaHcdopMarop
IIpo6usHoe Hanpsokenue mo T'OCT 6581,
kB, He MeHee Ho 15 Bximro4. 30 25
Jo 35 Bximo4. 35 30
110 — 150 60 55
220 — 500 65 60
750 70 65
TaHreHC yraa AUNIEKTPUUYECKUX IIOTEPH
mpu 90 °C mo T'OCT 6581, %, He Gomnee Jo 220 BKIOY. 1,7 2,0
Cs. 220 0,5 0,7
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6.4 MeTtposiornuecKne XapaKTepUCTHKH

6.4.1 MeTtponorndeckue XapakKTePUCTUKY CIeIyeT YCTaHABIUBATE WIS CIETYIONINX pabOdMX YCIOBII
TIPUMEHEHUS TpaHC(HOPMaTOPOB:

a) yacrora nepemennoro toka (50 £ 0,5) I'u wm (60 £ 0,5) T';

6) IIepBUYHBIA TOK — B COOTBETCTBMU € 6.4.2 1 6.4.3;

B) 3HAYeHUE BTOPUYHON HATPY3KM — B COOTBETCTBUMU ¢ 6.4.2 1 6.4.3;

I) TeMIleparypa OKPYXAaIOIEero BO3NyXa — B COOTBETCTBUM C KIIMMATHYECKUM UCIIOJTHEHNEM U KaTe-
TOpHEN pa3sMeIleHNs, eC/Id NHOEe He YyKa3aHO B CTAHIAPTaX Ha TPaHCGHOPMATOPhl KOHKPETHBIX TUIIOB;

I) BBICOTA YCTAHOBKU TpaHC(OPMATOPOB HAI YPOBHEM MOpS — 110 6.2.2.

6.4.2 Tlpemesnl OIIyCKAEMBIX IIOTPEIITHOCTE ! BTOPUIHBIX 0OMOTOK TSI U3MEPEHUH 1 ydeTa B paboumx
VCIIOBUAX IIPUMEHEeHUA 10 6.4.1 IIpu yCTAHOBMBIIEMCS PEXWME ITOJDKHBI COOTBETCTBOBATH 3HAYCHUSIM,
yKa3aHHBIM B Tabiuie 8.

[TorpeIHoCcTy He JTOJKHBI BRIXOIUTH 3a IIPEHeIIbl TOITyCKaeMbIX 00IacTell.

Homyckaemble 06JIaCTU TOTPEITHOCTER IUIS Pa3IMUHbBIX KJIACCOB TOYHOCTU IIPUBEIEHBI B IIPUIOKE-
Hum b.

s TpaHchopMaTOPOB ¢ HOMUHAJIBHBIMU BTOPUMYHBIMUY Harpyskamu 1; 2; 2,5; 3; 5 u 10 B-A mmkaui
Ipenes BTOPHMYHBIX Harpy3ok — 0.8; 1,25; 1,5; 1,75; 3,75 u 3,75 B-A COOTBETCTBEHHO.

Tabnuma 8
Teppuamsiit [Ipemen momyckaeMoil IOTPEIIHOCTH BTI(')[I;JJEIS{HO "
Knacc Tounoctu TOK, % HATpy3KH, %
HOMHHAJIIBHOTO
3HAYCHUS TOKOBOH, % YIJIOBOM Hog;ag_:’;: o
5 +0,4 + 15 + 0,45 cpag
0,1 20 10,2 & + 0,24 cpan
100—120 +0,1 5 1+ 0,15 cpan
5 +0,75 + 30’ £ 0,9 cpan
0,2 20 +0,35 + 15 + 0,45 cpan
100—120 0,2 + 10 + 0,3 cpan
1 +0,75 + 30 10,9 cpan
5 +0,35 15 + 0,45 cpax
0,28 20 +0,2 + 10 + 0,3 cpax
100 0,2 + 10 + 0,3 cpan
120 0,2 +10 +0,3 cpan 25—100
5 +1,5 + 90 + 2,7 cpan
0,5 20 +0,75 + 45 + 1,35 cpan
100—120 +0,5 + 30 +0,9 cpan
1 +1,5 90 + 2,7 cpan
5 +0,75 +45 + 1,35 cpan
0,58 20 +0,5 + 30 +0,9 cpan
100 +0,5 + 30 +0,9 cpan
120 10,5 + 30 + 0’9 cpan
5 +3,0 + 180/ + 5,4 cpan
1 20 +1,5 + 90 * 2,7 cpan
100—120 +1,0 + 60 + 1,8 cpan
3 13,0
5 50—120 £50 He HopMmupytor 50—100
10 +10

6.4.3 TIpemesnsl MOITYCKAEMEBIX IIOTPEIIHOCTEN BTOPUYHBIX 0OMOTOK IUTA 3aIlIUTH B pabOUMX YCIOBUAX
NPUMEHEHUS 0 6.4.]1 IIpM YCTAHOBUBIIEMCS PEXUME W HOMUHAILHONM BTOPUYHON HATpy3Ke MOJDKHBL
COOTBETCTBOBATb YKA3aHHBIM B Tabmuie 9.
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Ta6auma9

[Ipenen momycKaeMoii IIOTPEITHOCTH

Kiacc rognocT TIpU TOKE HOMWHAJIb-
TP HOMUHAIBHOM IIEPBUYHOM TOKE HOH IpenenbHoH
KPaTHOCTU
TOKOBOH, % YITIOBOM IIOJITHOM, %
5P +1 + 60’ +1,8 cpan 5
He nopMmupyror

644 HO COIVIACOBAHUIO MEXKIY HOTpC6I/IT€J'[CM 1 U3TOTOBUTEIIEM B BKCHHyaTaHHOHHOﬁ JOKYMCHTa-
MM Ha TpaHCGHOPMATOPHI JIOJDKHBL OBITh YKA3aHBI 3aBUCUMOCTHU TIOTPEITHOCTEN OT BIMAIOINX (haKTOPOB:
TIEPBUYHOTO TOKA, BTOPUYHOM HATPY3KU, YACTOTHI U TEMIIEPATYPEL, a TAKXKe MMHAMUYECKUE XapaKTepPUC-
TAKY. 3aBUCUMOCTU IIOTPEITHOCTEN OT KaXIOTO BIUSAIONIETO (HaKTOpa OIPEHEIAIOT IIPU HOMUHAIBHOM
3HAYEHUU BCEX OCTAIBHBIX BIUSIONIUX (haKTOPOB U € YKa3aHUEM TOUHOCTU OIIPEAeIeHUS.

6.5 3HaueHHe TOKA HAMATHUYMBAHUS

6.5.1 ToK HAMATHUYMBAHUA BTOPUYHELIX OGMOTOK IS M3MEPEHUS, TIONYIEHHBIA IIPU UCITLITAHUAX
1o 9.8 ¥ BRIpAXEHHHBIN B IIPOLIEHTAX 3HAUCHUS, PABHOTO IIPOU3BEACHUI0 HOMUHATILHOTO BTOPMYHOTO TOKA
Ha HOMUHAJIBHBIN KO>(hGULIMeHT 6e30IIaCHOCTH IIPpUGOPOB, HT0/KeH GhITh He MeHee 10 %.

6.5.2 ToK HAMATHUYMBAHM BTOPUYHBIX OOMOTOK JUTA 3AIUUTHI, ITOIYIEHHBIA PU UCIBITAHUAX T10
9.8 1 BRIpaXXEHHBIN B IIPOIIEHTAX 3HAYECHNSA, PABHOTO IIPON3BEICHIIO HOMUHAIBFHOTO BTOPMIHOTO TOKA Ha
HOMMHAJIbHYIO IIpeIeIbHYIO KPaTHOCTD, He JOJDKEeH IIPEBHIIATh 3HAYCHWH TTOJTHOM IIOTPENIHOCTH, YKa3aH-
HBIX B Tabmuue 9.

6.5.3 Jomyckaemoe 3HaYeHNE TOKA HAMATHUUNBAHWA U COOTBETCTBYIOIIEE €MY PACUETHOE 3HAYEHUE
HAIIPSOKEHMS TOJDKHBI OBITh YCTAHOBIICHBI IIPEAIIPUATAEM-U3TOTOBUTEIIEM C YIETOM TpeboBaHmii 6.5.1, 6.5.2
¥ YKa3aHbI B AKCIUTyaTallHOHHOM TOKYMEHTAIIMM Ha KOHKPETHBIE TpaHCGHOPMaTOPHI.

6.5.4 V3MepeHHbIe 3HAYEHIS TOKA HAMATHIYUBAHUSA BTOPMIHBIX O6MOTOK JOJDKHBI GBITH 3aIIMCAHBI
B IIACTIOPT HA KOHKPETHEIN TpaHchopMarop.

6.6 TpeboBaHms K HArpeBy

6.6.1 TIpy TIPOmOIDKUTENTEHOM PEXHMME MPOTEKAHUs HAMGOJBIIMX paGouuX MepBUYHBIX TOKOB (HO-
MWHAJIbHBIX TOKOB JIIUTEIBHOTO peXyMa) TpaHCchopMaTopsl (3a HCKITIOUEHNEM BCTPOESHHBIX, paboTaroNmX
B TpaHC(HOPMATOPHOM Macje) Ha HOMUHAIbHbIE HAIpsXeHus cBoie 0,66 KB mMOKHBI COOTBETCTBOBATD
tpe6oBanuaM I'OCT 8024, a tpaHcdopmaTopsl Ha HOMHHaNbHOe HampskeHue 0,66 kB — tpeGoBanuam
TOCT 403.

s TpaHCHOPMATOPOB, SKCIUIyaTUPYEMBIX IIPU TEMIIEPATypaX OKPYXKAKIIETO BO3MyXa, OTIMYAIOIIX -
cs ot ykazaHHbeIX 'OCT 15150 u 15543.1, BepxHee paGouee 3HaueHHe U (i) 3¢pdeKTBHOE 3HAYCHUE
TEMIIEPATYpPhl OKPYKAIOIIETO BO3AyXa JOJDKHBI OBITh YCTAHOBJIIEHBI B CTAHAAPTAX Ha TPaHCHOPMATODPHI
KOHKPETHBIX TUTIOB.

711 BCTpOEHHBIX TPaHC(OPMATOPOB, YCTAHABIMBAEMBIX B MACJ/ISIHBIE BBHIKITIOYATEIU, CHIOBBHIE Mac-
JISHBIE TpaHCHOPMATOPHI, aBTOTPAHCHOPMATOPHI WIM PEAKTOPHI, U MOTPYXKAEMBIX B MACJIO, IIPEACIIHLHO
JIOITyCTUMBIE IIPEBHIIICHUS TeMIIEpATYPhI Hax TeMmItepatypoit Macia (90 °C i MacasSHBIX BBIKITIOUATEIIEH
u 95 °C w1 CUIIOBBIX MACIISTHBIX TPaHCGOPMATOPOB, aBTOTPAHC(HOPMATOPOB WIK PEAKTOPOB) IIPU IIPOHOJI-
KUTEJILHOM PeXMMe HE TOJIKHBI IIPEBHIIIATh:

10 °C — mng o6MOTOK;

15 °C — @ MarHUTOIIPOBOIOB.

ta BcrpoeHHBIX TpaHChOpMATOPOB HA HOMUHAJIBHBIE ITepBIYHBIE TOKU cBbitie 10000 A mipu Temriepa-
Type Macja, OKpyXalomiero tpaHcdopmartop, Hinke 90 °C 1 MacsIHBIX BHIKITIOUaTeseir 1 Hike 95 °C mis
CIJIOBEIX MAC/ISTHBIX TpaHC(hOPMaTOPOB, aBTOTPaHCGHOPMATOPOB WIM PeaKTOPOB AOIYCTUMEIEC IIPEBIIICHIS
TeMIIEpaTypPEl MOTYT OBITH COOTBETCTBEHHO YBeIMYeHBI, HO He Goinee yeM Ha 10 °C.

6.6.2 HawuGosblume pabodre IIepBUYHbIE TOKK TPAHC(HOPMATOPOB Ha HOMHHAIBHBIE TOKH 1o 10000 A
JOJKHBI COOTBETCTBOBATh YKa3aHHBIM B Tabsuie 10.

Jua tpaHchopMaTopoB, Y KOTOPBIX 2((HEKTHBHOE 3HAYEHUE TEMIIEPATYPBl OKPYXAIOIIEH CPENbI 110
TOCT 15543.1 npesoimaet 40 °C, 3HaUeHNI HAXOOIBIINX pabOUYMX ITEPBUYHBIX TOKOB MOTYT OBITH MEHBIIIE
yKa3aHHBIX B Tabmume 10 m MX ciieayeT ycTaHAaBIMBATh B CTAHAAPTaX Ha TpaHCHOPMATOPH KOHKPETHBIX
THTIOB.
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Jlta TparchopMaTopoB Ha HOMUHAIBHEIE TIEpBUYHBIE TOKM cBhinle 10000 A, rpeaHa3sHaYeHHBIX IS
TEHEPATOPOB WJIM CUHXPOHHBIX KOMIIEHCATOPOB, HAMOOJIBIUMI pabo4yMili NMEPBUYHBII TOK MOXET OBITh
GOJIBIIIEe YUIN MEHBIIIE HOMUHAJIBHOTO TOKA, HO HE MEHee HauGOJIbIIETO UTUTEIHLHOTO TOKA FeHeEPaTopa Wik
CUHXPOHHOI'O KOMIIEHCATOPA.

TTo cortacoBaHuI0 MEXIY IIOTPEOUTEIEM M U3TOTOBUTEJIEM HOIIYCKAETCS KPaTKOBpEMEHHOE, He GoJiee
2 9 B HeJelno, MOBBIILIEHUE IMEPBUYHOTO ToKa Ha 20 % IO OTHOIUEHUIO K HAaMGOJBIIeMy paGodemy
MHEPBUYHOMY TOKY.

Taonxuma 10
HanmenoBanue mapamerpa 3HaueHue, A
HomuHambHBIA TIepBUYHBIIT
TOK 1 yom 1 5 10 15 20 30 | 40 50 75 80 | 100 | 150 | 200
Haubomemmuii paGounii mep-
BUYHBIA TOK /iy 1 5 10 16 20 32 | 40 50 80 80 | 100 | 160 | 200

IIpodonxcenue mabauyor 10

HammeHoBaHue nmapaMeTpa 3HaueHue, A
HoMyHabHBIA TTepBUYHBIIA

TOK 1 yom 300 400 500 600 750 800 1000 1200 1500
Haubomsmmii paGouuii mep-

BHYHBLA TOK [y, 320 400 500 630 800 800 1000 1250 1600

Oxonuanue madauyp: 10

HanmeHoBaHME mapamerpa 3HayeHue, A
HoMuHaIbHBIA TI€pBUYHBIN

TOK J{gon 2000 3000 4000 5000 6000 8000 10000
HaubGompmnii paGounii mmep-

BUYHBIA TOK 1y 2000 3200 4000 5000 6300 8000 10000

6.7 TpeGoBanusA K CTOMKOCTH NPH TOKAX KOPOTKOIO 3aMbIKAHUSA

6.7.1 TpanchopmaTopsl Ha HaIpsokeHue cBoiiie 0,66 KB MOJDKHBI OBITH YCTONYMBAL K JIEKTPOIAHA-
MUYeCKOMYD) M TepMUYECKOMY BO3IEMCTBUAM TOKOB KOPOTKOIO 3aMBIKAHMA, IIApaMeTphl KOTOPHIX HE
MIPEBBIIAIOT YCTAHOBICHHBIX 3HAYCHUIT:

a) TOKa 3JIEKTPOAMHAMUYECKON CTOMKOCTHU iy MIIM €r0 KpaTHOCTH K; II0 OTHOIUEHMIO K aMIUIUTYJe
HOMUHAJIBHOTO ITePBUYHOTO TOKA;

0) TOKa TepMUYECKON CTOUKOCTH [, WIU €ro KpaTtHOCTU K, 110 OTHOIIEHMI0O K HOMHUHAJIBHOMY
TIEPBUYHOMY TOKY;

B) BpPEMEHU IIPOTEKAHUS TOKA f, PABHOTO:

1 wm 3 ¢ — w1 TpaHchopMaTopoB Ha HOMUHAJIBHBIE HANpsskeHus 10 220 kB BKIIOUUTEILHO;

1 wm 2 ¢ — ma TpaHchopMaToOpOB HA HOMMUHAJIEHBIE Harpsckenusa 330 xB u BhIe.

6.7.2 Mexuy 3HaAUYEeHUAMU iy 1 I; MOJDKHO GBITH COGIIONEHO COOTHOILIECHUE iy > 1,8. \2 I.

6.7.3 B cranmaprax Ha TpaHC(HOPMATOPHI KOHKPETHBIX TUIIOB JOJDKHEL GBITH YCTAHOBICHDL: 3HAYEHIE
TOKa TEPMUYECKOM CTOMKOCTM WIM €ro KpaTHOCTb, BPeMS IPOTEKAHUS TOKA, a TakKe 3HAUYeHUE TOKa
3IEKTPOIMHAMMYECKON CTOMKOCTH WIK €r0 KPaTHOCTb.

6.8 3HaueHue COIPOTUBIEHUS BTOPMYHBIX OOMOTOK IIOCTOSSHHOMY TOKY JOJDKHO OBITH YCTAHOBJIEHO
M3TOTOBUTEIEM U YKA3aHO B AKCIUIYaTAIlMOHHOM JOKYMEHTAIIUHU.

6.9 OO0o3HaueHHE BBHIBOJAOB OOMOTOK

BuIBOIOBI ITEPBUYHBIX M BTOPUYHBIX OGMOTOK M BTOPUYHBIE OOMOTKU TpaHCGHOPMATOPOB CIEOyeT
0003HaYaTh B COOTBETCTBUU ¢ Tabmuueit 11.

) K mmHHBIM, BCTPOEHHBIM 1 PasbeMHBIM TpaHCHOPMATOpPaM TPeOOBAHUS 110 SIEKTPOIUMHAMUYECKOH CTOf-
KOCTU HE TIPEIbSIBIISIOT.
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JIvHeitHbIEe BRIBOIBI IIEPBUYHON OOMOTKHY, a TaKKe COOTBETCTBYIOIIUE UM CTOPOHBI IIIMHHBIX, BCTPO-
€HHBIX U Pa3beMHBIX TpaHCHOPMATOPOB, HE UMEIOIIUX COOCTBEHHOM IIEpBUYHON 0OMOTKM 0003HAYa0T JI|
un J,.

O0b03HaUeHN HAHOCAT TAKMM 00pa30M, YTOOBI B ONMH U TOT K€ MOMEHT BpeMeHU BuBomwl JI;, Hi, ... , H,
u 4, ... , ¥, imenmu oIMHAKOBYIO IOJIAPHOCTb, T.€. YTOOBI IIPY HAIIPABIEHUM TOKA B TIEPBUYHOM 0OMOTKE OT
J, Hy, ..., H x K, K, ..., JI, BIOpUHBI TOK IIPOXOAWI IO BHEIIHel Lenut (Tipubopam) ot M, K 1, ... , U,

O0603HaYeHYSI BBITOTHAIOT IIPOIMUCHEIMU OYKBaMU PYcCKOTo aidaBUTa B COYSTAHWM C IMbpaMmi.
Tudper pacmonaramT B OOHY CTPOKY ¢ GykBamu (Hampumep JI1) wiv B uHOekce (Hampumep JI,).

Ta6nruma 11
O6MoTKa TpaHchopMaropa O003HaYeHNA BHIBOAOB U OOMOTOK
IMepsuunas C onHoW cekumeit C HECKOMbKUMM CeKLMAMU
Hy Ky
Hn /72
Bropuunast TpaHcthopmaTop ¢ OAHON BTOPUHHOW OGMOTKOW:
6e3 oTBETBNEHMUM C OTBETBNIEHNAMM
n, “, ", u, u,
BropuuHas TpaHChHopMaTOp ¢ HECKONBKMMU BTOPUYHEIMU OBMOTKaMU:
6e3 oTeeTRNEHU C OTBETBNEHUAMU
w, 1, 21, 24, m, 3, 3u,

6.10 TpeGoBaHusA K KOHCTPYKIAM

6.10.1 Merautmueckue yacTy TpaHCHOPMATOPA, IOABEPKEHHbBIE KOPPO3HUHU IO BO3IEHCTBUEM KIIU-
MaTUdecKuX (aKTOpOB BHEILIHEHN Cpelbl, JOJDKHBI MMETh 3aIIUTHOE IIOKPHITHE.

6.10.2 KoHTaxTHEIE BHIBOABI IIEPBUYHOM 0GMOTKM TPaHCHOPMATOPOB JOJDKHBI COOTBETCTBOBATh TPe-
6osanusM I'OCT 10434, a TpanchopmaropoB kaTeropuy pazmemenus 1 Takxke Tpe6oBanmsam 'OCT 21242.

6.10.3 KoHTaxTHEIE BHIBOABI BTOPMYHBIX 06MOTOK TPaHCHOPMATOPOB HODKHBL COOTBETCTBOBATH TPE-
o6oBanuam I'OCT 10434,

KoHTakTHBEIE BEIBOAB BTOPMUHBIX OOMOTOK BCTPOEHHBIX TPaHCGHOPMATOPOB MOTYT OBITh PacIiojIoxkKe-
Hbl B KOHCTPYKLIMY M3IEIUA, B KOTOPOE BCTPOEH TpaHCHOpMATOP.

6.10.4 TpaxchOpMAaTOPHL JOJDKHBI MMETH KOHTAKTHYIO IUTOIIAAKY UTS IIPUCOEAMHEHNS 3a3€MIIOLIE-
TO TIPOBOOHMKA ¥ 3a3eM/SIOINUIA 3aXuMM B cooTBerctBUM ¢ TpeGoBanmsmu I['OCT 21130 u
TOCT 12.2.007.3. Bo3ie 3a3e MIIMIOLIETO 3aXKMUMa HOJDKEH OLITH 3HaK 3a3emiieHud o TOCT 21130.

3azewrdromye 3aXUMBI TpaHchopMaTopoB ucnojHeHMiA T u O HOMKHBI TaKXe COOTBETCTBOBATh
TpeGoBanusam TOCT 15963.

TpeGoBaHMA HACTOSILETO ITYHKTA HE PACIIPOCTPAHSIOTCA HAa BCTPOEHHBIE TPaHC(HOPMATOPHI, TPAHC-
dopMaTopsl ¢ KOPIIYCOM M3 JIMTON CMOJBI WIM IUIACTMACCHI, HE UMEIOIINE MOMIEXAIIMX 3a3eMIEHUIO
METaJUIMYECKMX 4YacTel, a Takke Ha TpaHcdopMaTophl, He IIOMUIEXKalllle 3a3¢MJICHMIO COIIACHO
TOCT 12.2.007.0.

6.10.5 KOHCTPYKIIMA MaCIOHAIIOIHEHHBIX TPaHC(HOPMATOPOB HOKHA 00ECIIeYMBATh MX TEPMETHY-
HocTh. CTaHAAPTHI HA MACIOHAITOIHEHHBIE TPaHC(OPMATOPBI JOJDKHBI COAEPKATh TPeGOBAHM 10 TIPOBEPKE
TePMETUIHOCTU KOHCTPYKIIUM, a HA TPaHC(HOPMATOPHI ¢ KOHAEHCATOPHOI 6YMaXXHO-MACITHOM M30IIIIIMel
TaKXe TPeOOBAHMS K Ta30- ¥ BIArOCOMEPKAHUIO 3a/IMBAEMOro B TpaHChOpPMaTOpHI Macia.

12



TOCT 7746—2001

6.10.6 Koncrpykuusa TpaHc¢OpMaTopoB Ha HOMUHAaIbHbIe HanpsokeHus 110 kB M Bblllle JO/DKHA
obecrieunBaTh 3aIUTy MAclia OT YBIAXHEHWS, MCKIIOUYAIONIYI0 €r0 HEIIOCPEICTBEHHOE COMPUKOCHOBEHUE
¢ atMochepoit.

6.10.7 MacioHanOTHeHHBII TpaHCHOPMATOP HOIDKEH UMETh PACIIUPUTEIIh, EMKOCTh KOTOPOTO HOJIK-
Ha o0ecIeunBaTh IIOCTOSHHOE HAJIMYME B HEM Macia IIpM BCeX peXumax paGoThl TpaHchopMmaTopa B
Iana3zoHe pabodux temrepaTyp. OYHKIIUIO paCIIMPUTENIS MOTYT BHITIOTHATEL BEpXHSA YacTh dapdopoBoii
TIOKPHIIIKY, CWIL(MOH WK APYTHE YCTPOHCTBA.

MacnoHaltoHeHHBIE TPaHC(HOPMATOPHI TOJDKHBI OBITH OCHAILIEHBI YKa3aTeJIeM YPOBHS Macja WIK
AHAJIOTMYHBIM YCTPOMCTBOM, ITO3BOJIAIONINM KOHTPOJIMPOBATh YPOBEHBb Maciia B TpaHcdopMaTope ¢ 6e3-
OIIACHOTO JUISA OOCIIYXXUBAIOIIETO IIEPCOHAIIA PACCTOSHUSL.

IIpu macce macna go 20 Kr ykasaTejlb YPOBHS Macia JAOITYCKAETCSl HE YCTAHABINBATb.

MacnonaronHeHHbIe TpaHchOPMATOPLl ¢ Maccoit Macia Gonee 10 KT MODKHBI GBITH OCHAIUEHBI
apMaTypoli Ui 3aIMBKY, 0OT6Opa IIPOOH M CIIMBA MACia, B TOM YHCIIE IS XpoMaTorpaduecKoro aHajam3a
PACTBOPEHHBIX B Maciie ra3oB. [Ipy 3TOM JOKHO OBITH IIPEAYCMOTPEHO IUIABHOE DPETYIMPOBAHUE BBHITE-
KAIoNleH CTpyM Maca.

6.10.8 Tpancdopmaropsl Maccoit 6oee 20 Kr Z0JDKHBI UMeTh yerpoiicTBo 1o 'OCT 12.2.007.0 mia
TIOIbeMa, OIIYCKAHWS U YAEPXaHUS UX Ha Becy. [Ipr HEBO3MOXHOCTH KOHCTPYKTUBHOTO BHITIOTHEHUS TAKUX
YCTPOMCTB B PYKOBOJCTBE IO KCIUTYyaTAIIMY JIOJDKHBI OBITH YKa3aHBI MECTa 3aXBaTa TpaHcdopMaTopa Ipu
TaKeIaXHBIX paboTax.

6.10.9 B xoHCTPYKIIMK TPAaHCHOPMATOPOB, UMEIOIIMX BTOPUYHbIE OGMOTKH [UTS U3MEPEHUS, JOJDKHO
OBITH TIPEAYCMOTPEHO ONHO T HECKOIBKO MECT JUISI YCTAHOBKM IDIOMO WIM HaHECEHUS OTTHCKA KIeiMa
o noBepke Tpanchopmaropa 1o 'OCT 8.217.

6.10.10 B tpancdopmaropax Ha Haupsokerue 330 kB 1 Bblllle ¢ KOHAEHCATOPHON 6YMaXHO-MAaCIs-
HOI M30JSIIMEN TOJDKEH OBITH MPEXYCMOTPEH BBIBOL UTS ITOTKITIOUEHUS YCTPOICTBA KOHTPOJIS M30JISI-
OHHBIX XapaKTepPUCTUK ITON pabounM HaINpsDKeHUEM.

6.10.11 KoHCTpyKIIMs ra30HAIIONHEHHBIX TPAHC(HOPMATOPOB JOJLKHA OGECIIeYMBATh YTEYKM MACCHI
raza He 6osee 1 % 3a roxm.

6.10.12 KOHCTpYKIIMS ra30HAIIOJIHEHHBIX TPAHC(HOPMATOPOB JOJDKHA UMETH 3aIUUTY OT YPE3MEPHOTO
YBEJIMUECHUS JHABICHUS T'a3a IIPY aBapuy, CBSA3AHHOI ¢ MMPOGOEM BHYTPEHHEN U30JIANU U TOPECHUEM IyTH.

6.10.13 IIpumeHsieMble B KOHCTPYKIIMM TpPaHC(HOPMATOPOB MATEpUAIBI JOJDKHEL O6ECIIEYNBATD BHI-
TIOJTHEHME TPeGOBAHMI 110 B3PLIBO- M II0XKAPOOE30IIaCHOCTH.

6.11 TpeGoBaHuS K HANEKHOCTH

6.11.1 B cranmaprax Ha TpaHc(}HOPMATOPHI KOHKPETHBIX TUIIOB CJIEAYeT YCTAHABIMBATL CPEXHIOI
HapaboTKy 10 oTKasza B coorBeTcTBMM ¢ [OCT 27.003.

6.11.2 Cpemnuii cpok ciyXx0bl TpaHchopMaropoB — 25 JieT.

6.11.3 B cranmaprax Ha TpaHChOPMATOPH KOHKPETHBIX TUIIOB JOJDKHBI GBITH YCTAHOBIIEHHI Tpe6o-
BaHUA K PEMOHTOIIPUTOMHOCTH.

6.12 KoMmmwiekrHocTn

6.12.1 KomiurekrHocTth TpaHchOopMaTopa JoJDKHA GBITH YCTAHOBJIEHA B CTAHAAPTAX Ha TpaHchopMa-
TOPBI KOHKPETHBIX TUIIOB.

6.12.2 K TtpancdopMaTopaM IIpuIIaraloT 3KCILIyaTaloHHYI0 moKyMeHTauuio mo T'OCT 2.601: mac-
TIOPT, PYKOBOICTBO 110 3KcIUtyarauuu, Begomoct 3UIT (ipu Hamu4yum).

st TpaHchopMaTopoB Ha HOMWHAJIBHOE HanpsoKeHue mo 10 kB mo cornmacoBaHMI0 MeXAY U3rOTO-
BUTEJIEM UM TIOTPEOUTETIEM, €CIIM 5TO YCTAHOBJIEHO B CTaHZApTaX Ha TPaHCGHOPMATOPBI KOHKPETHBIX THIIOB,
TIACIIOPT MOXKET GBITH 3aMEHEH STUKETKOIA.

Jnst TpancdopmaTopoB Ha Hanpskenue 0,66 KB HoMeHKIaTypa 9KCIUTyaTallMOHHOM JOKYMEHTALINN
MOXeET OBITh COKpallleHA ¥ JIOJDKHA OBITh YCTAHOBJIEHA B CTaHOApTaX Ha TPaHC(HOPMATOPH KOHKPETHBIX
TUIIOB.

Yucino 3K3eMIDIAPOB SKCIUTYaTAIIMOHHBIX TOKYMEHTOB, MPWIAraeMbIX K TpaHchopMaTopaM, JOJDKHO
OBITH YCTAHOBJICHO B CTAHAAPTAX HA TPaHCGHOPMATOPHI KOHKPETHBIX THUIIOB.

6.13 Mapkupopga

6.13.1 Kaxmprii TpancdopMarop J0/DKEH MMETh TaGaNuKy (TabMdku), Ha KOTOPOH HOJDKHBLI ObITh
yKa3aHbl:

a) TOBapHBIN 3HAK WM HANMEHOBAHUE TPeIIPUITHS-N3TOTOBUATEIS,

6) HauMeHOBaHUE «TpaHCGHOPMATOP TOKa»;

B) THII TpaHCcHOPMATOPA U KIMMATHYECKOE UCIIOTHEHUE

I) TOPSAKOBHINI HOMEP II0 CUCTEME HYMEPALIUK MPEATIPUATHS-U3TOTOBUTEIS,
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II) HOMWHAIBHOE HaIpsskeHue, KB (KpoMe BCTPOeHHBIX TpaHC(hOpMaTOpOB);

€) HOMWHAIBHAA wactoTa, 111 (1ipu wactote 50 I'l moIryckaeTcs He yKasbIBaTh);

XK) HOMEDP BTOPUYIHON OOMOTKU (TONBKO IS TpaHCHOPMATOPOB € IBYMS WK Gojiee BTOPUYHBIMU
00MOTKaMM);

1) HOMMHAQJIBHBIN K03hUIIMEHT TpaHCchopMaluu (B BUIE OTHOIIECHUS HOMUHAJIBHBIX TOKOB. II€p-
BUYHOTO U BTOPUYHOTIO), A;

K) KJIACC TOYHOCTH T BTOPUYHBLIX OOMOTOK comracHo 6.40;

JI) HOMUHATBHBIN K03(hdULMEHT 0e301IacCHOCTU TPUGOPOB Ky, (U1 BTOPUYHBIX OGMOTOK, IIpel-
Ha3HAYEHHBIX I U3MepeHns)?;

M) 3Ha4eHHE HOMUHAILHON IPeNesIEHON KpaTHoCTU K, (U BTOPUYHBIX O6MOTOK, ITpeTHA3HAYEeH-
HBIX JUTS 3aIIUTH)Y;

H) HOMUHAJIbHAA BTOPUYHAS HATrpy3Ka, B-A;

0) Macca TpaHcdopmaropa, Kr;

1) obo3HAYeHUe cTaHAapTa Ha TPaHCGHOPMATOPHI KOHKPETHBIX TUIIOB WIM 0003HAYCHUE HACTOSIIETO
cTaHxapTa;

p) Tog BEIIycKa (Ha TpaHchopMaTOpax, IpeaHASHAYEHHBIX I 3KCIIOPTa, He YKa3bIBaKOT).

IIpuMmMeuanusda

1 ,Z[OHYCK&@TCH HAHOCUTL IICPCUNCICHHBIE JaHHBIC Ha OOHY WIN HCCKOJIBKO TaGJII/I‘{eK, a TaKKE 4aCTU4YHO WU
TIOJTHOCTBIO Ha 3JIEMEHTHl KOHCTPYKIIUA TpaHchopMaTopa.

2 TIpum HemocTaTke MecTa Ha TAOIMIKE MOMYCKACTCS MAHHBIC II0 IICPCUMCICHUSIM d), e), i) — 0) HAaHOCUTH 0e3
YKa3aHUsA HAUMECHOBaHU TapaMerpa (Haupumep 6 KB, 50 I'1), npu 5TOM JaHHBIE 110 TePeYCIeHUSIM K) — H) HAHOCST
B COYETAHUU W MOCHEAOBATEIRHOCTH COTJIACHO ciaemyrormmM npumepam: 30 B-A 5P 10 (HoMuHambHAS BTOPUYHAS
Harpyska 30 B-A, HOMUHaJIBHBI Kilacc TOYHOCTM 5P, HOMUHambHasl IipefdenbHas KpatHocTh 10); 20 B-A 0,5 10
(HoMUHaTbHAs BTOpWYHAsA Harpyska 20 B-A, HOMWHATBHBIM Kiaacc TodHocTu 0,5, HOMUHANBHBIA KOI(PQOUIMEHT
6esomacHocTu mpudopos 10).

3 ,HOHYCK&@TCH, KpOMC NAaHHDIX, YKa3aHHBIX B HACTOMAIICM ITYHKTE, HAHOCUTH Ha TaGJII/I‘IKy HOITIOJIHUTCIbHYIO
nHOOPMAITAIO B COOTBETCTBUU CO CTAHIAPTOM Ha TpaHC(HOPMATOPEl KOHKPETHBIX THIIOB.

Jutst TpaHchopMaTOPOB ¢ HECKOJIBKUMU BTOPUYHBIMY OOMOTKAMMU WIX C OTBETBIICHUSIMI HA BTOPIU-
HBIX 0OMOTKAX JAHHBIE 110 IIEPEUUCIEHUSIM i) — H) YKa3bIBAIOT VTSI KAXKIOH BTOPUIHOM OOMOTKI U KAXIOTO
OTBETBJICHUS.

1 BCTpoeHHBIX TpaHC(HOpPMAaTopoB, IIpeMHA3HAYCHHBIX JUTA MCIIOB30BAHUA BHYTPU APYTOTO U3Me-
JUS, TAOMMUKY (TaGNMMYKM) ¢ TEXHHIECKUMM JAHHBIMH CIIEAyeT TIOMEIATh Ha KOPIyce 3TOTO U3AEIUAd, a
Ha caMMX TpaHc(opMaTopax CIEAyeT yKa3blBaTh:

THUII BCTPOEHHOTO TpaHc(opMaTopa;

HOMUHAJIBHBINA KOo3ddumeHT TpaHchopmayy (IIpY HAIMIMKA OTBETBIIEHUIT yKa3bIBalOT HAUGOIb-
it Koa¢uimeHT TpaHchopMaIi);

TOPSIKOBBIA HOMED 110 CUCTEME HYMEpAIUM TIPEMIPUATUS-U3TOTOBUTEIS.

6.13.2 Yacru TpaHchopMaTOpOB, TPAHCIIOPTUPYEMBIX B PA30OPAHHOM BUJE, TODKHBI HMETh MapKi-
POBKY, oberyarolnyo c6opKy TpaHCc(QOpMATOpPOB HA MECTEe MOHTaXa. Buibl M c110cOGH HAHECEHUS Map-
KUPOBKU JIOJDKHBI OBITh YKAa3aHbI B 3KCIUIyaTaLlMOHHOMN JIOKYMEHTAIMU.

6.13.3 Croco6 HaHeceHMS MAPKHMPOBKU Ha TAabGIMUYKH, 4 TAKXKE CIIOCO0 MApKHUPOBAHUSA BHIBOJIOB
06MoTOK (6.9) IOJDKHBI O6GECIICUMBATE YETKOCTh HANIMCEH B TEUCHHUE BCErO BPEMEHU SKCIUIyaTALIMH
TpaHcgopMaropa.

6.13.4 Mapxkuposka TpaHcroprHoii Tapsl — 110 TOCT 14192.

6.14 YnakoBka

6.14.1 Bce HeokpanieHHBIE METAUIMYECKIE YacTH TpaHchopMaTopa (BKITI0Uas 3allacHEBIE YaCTH, IIPH
X HAJIMYUU), TTOABEPXKEHHBIE BO3IEUCTBUIO BHEIIHEN CPe/IbI B IIPOLIECCE TPAHCIIOPTUPOBAHUS M XPAHEHUSL,
JOKHBI OBITh 3aKOHCEPBMPOBAHBI € IIOMOIUBIO CMAa30K WIM JPYIMM HAJEXHBIM CIIOCOOOM Ha CPOK
XpaHeHud 3 T.

6.14.2 YmakoBKa HOJIXKHA 00eCIIeYNBaTh COXPAHHOCTh TpaHCHOPMATOPOB IIPH MX TPAHCIIOPTHPO-
BaHUM. Bua ynmakoBKM JOJDKE€H OBITh NPEAYCMOTPEH B CTaHIApTaX Ha TpaHC(OPMATOPbI KOHKPETHBIX
THUIIOB.

D JIna BropuyHbIx 06MOTOK, TpeHASHAYSHHBIX UL H3MEPEHHI U 3aIUTHI, CIEyeT YKA3bIBaTh 06a HOMUHAIb-
HBIX KJIacca TOYHOCTH.

2 Nna tpancdhopMaTopoB Ha HOMMHAIbHOE HampspxeHue 0,66 KB nonyckaetcst Kyoy M Kpgoy HE YKa3HIBATh,
€CITA OHU IIPUBE/CHEL B PYKOBOJICTBE TI0 3KCILTyaTalliu.

3 Tobko jurst TpaHcOpMaTOpOB Maccoli OT 10 KT U BhIllIe, TPAHCIIOPTUPYEMBIX B HEPA30OPaHHOM BHJIE.
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7 TpeOoBanus 0e30MaACHOCTH

7.1 TpeboBanma Oe3olracHOCTM K KOHCTpyKumu TpaHcgopmaTopo — 1mo T'OCT 12.2.007.0 n
TOCT 12.2.007.3.

7.2 TpebGopaHusa 0Oe30IIACHOCTH IIpM HCHOBITAaHUAX TpaHcdopmaropoB — mo IT'OCT 8.217 n
TOCT 12.3.019.

8 IlpaBuaa npuemMku

8.1 JI1a IpoBepKM COOTBETCTBUA TpaHCGOPMATOPOB TPeOOBAHWAM HACTOAIIEIO CTaHIApTa M CTaH-
mapTa Ha TpaHchopMaTOphl KOHKPETHEBIX THIIOB CIIEAYET IIPOBOMUTD MCITHITAHMS:

IUIA YTBEPXKACHUS THIIA;

Ha COOTBETCTBHUE YTBEPXKICHHOMY THUITY;

KBaTM(PUKAIIMOHHEIE;

IpUEMOCIATOYHEIE;

IIepUOANIECKIIE;

TUIIOBBIE.

8.2 O0BeM UCIIBITAHUI 1 IIPOBEPOK, B 3aBUCHMOCTH OT KOHCTPYKTVUBHBIX 0COOEHHOCTEH 1 Ha3Hade -
HUA TpaHcgopMaTopa, CleayeT BRIOMpaTh 110 Tabiauile 12 1 ycTaHaBIMBaTh B CTaHOApTax Ha TpaHchopMma-
TOPBI KOHKPETHBLIX TUIIOB.

Tabmnunal2

HyHKT HACTOAIIECTO

Heo6x0aMMoCTh POBEICHUS UCTIBITAHMI
CTaHIApTA

HanmMeHOBaHME UCTTHITAHUA
¥ TIPOBEPKU

Ha COO0T-
g yT- BCTCTBUC KBEU'H/I(I)I/I— IIPUEMO- CpHONTH- Texuugec-

BCPXKACHUA YTBCPK- KanmnoH- CIaTo4d- JECKIIX KUEC TpC-

THIIA JCHHOMY HBIX HBIX OoBaHNA

TUITY

Mertonnt
KOHTpOJIS

1 IlpoBepka Ha COOTBETCTBHC
TpebOBaHUSIM COOPOYHOTrO YepTeka + + + + + 6.1; 6.9, 9.1
6.12.2

2 HcmopiTanne »>meKTpUIecKoin
MIPOYHOCTU M3OJSIN TTePBUTHON
OOMOTKM OTHOMUHYTHBIM HATIpSI-
KeHHEM IIPOMBIIIUICHHOI YaCTOTHI — — + + + 6.3.1 9.2.1

3 WcnplTaHne HU3OMSAIUAHN IIep-
BUYHOM OOMOTKM HAIIPSCKECHHEM
Ipo30BOTO UMITyIbcal) — — + — — 6.3.1 9.2.1

4 WcuplTaHue W30IAIKA Mac-
JIOHAIIOJHEHHBIX TpaHcdopMaTo-
POB ¢ HOMUHAIBHBIM HAIPSDKCHU-
em 330 xB u BbIIe cpe3aHHBIM
[PO30BBIM HMIIYILCOM U MHOIO-
KPaTHBIMU CPE3aHHBIMU HMITYIIb-
caMu — — (0] — — 6.3.1 9.2.1

5 WcuoplTaHne  3AeKTpHUICC-
KOM MMPOYHOCTH MU3OISIIINN TPaHC-
hopMaTOPOB ¢ HOMUHATLHEIM Ha-
npsoxkeHneM 330 xB um Beimme Ha-
NpsDKeHUEM  KOMMYTAIIMOHHOTO
AMITYIbCa — — + — + 6.3.1 9.2.1

6 Hcusrranue BHYTpeHHEH
30NN IePBUYHON 0OMOTKY Ha
CTOMKOCTH K TSIUIOBOMY IIPpOGOI0 — — O — — 6.3.1 9.2.1
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IIpodoaxcernue mabauypr 12

HauMeHOBaHHE MCIIBITAHUS
U MPOBEPKHU

Heo0xoauMocTh MpOBeICHHA UCTTBITAHUI

IIyHKT HACTOSLLETO
cTaHzapra

IS yT-
BEPXIOCHUA
THIIA

Ha COOT-
BETCTBHE
YTBEPXK-
JICHHOMY
THITY

KBaJIubu-
KAILlMOH-
HBIX

TIPHEMO-
CIaTou-
HBIX

TIEpHOITA-
YeCcKUX

Texmm-

JECKHE
Tpebo-
BaHMA

MeTtomb
KOHTPONA

7 IlpoBepKa AIUHBI TyTH YTEIKH

8 HcnbiTaHHe MeXIyCeKIMOH-
HOM M30ISILMU CeKIIMOHUPOBAHHBIX
0OMOTOK

9 HcnpiTaHue HU3OMILMM TeEp-
BIYHOUN OOMOTKM ra30HaNOIHCHHBIX
TpaHcHOPMATOPOB TIPU OCTATOYHOM
JIaBICHUM Ta3a, paBHOM HYJIIO

10 WcmbITaHUS 3MeKTPUYECKOM
MIPOYHOCTH W3OJSIINK BTOPHIHBIX
00MOTOK OMHOMUHYTHBIM HaIIpsDKe-
HHUEM TIPOMEINIUICHHON YaCTOTEI

11 H3MmepeHne ypOBHSI YacTHY-
HBIX paspsioB TpaHCHOPMATOPOB €
YPOBHEM  HM3OMSIIIMH  «a» IO
I'OCT 1516.3

12 HWcnpITaHWe MEXIYBUTKOBOI
M30JIIIIIH

13 H3mepeHne CONpPOTUBICHUS
N30JIAIIINA OOMOTOK

14 WcneiTaHue NOpoOBl Macia
MAaCJISIHBIX TpaHCHOPMATOPOB:

ompenesieHNe MNPOOUBHOIO Ha-
TIPSDKEHUS

OIIpeeIeHIE TAHTCH A YIIa M-
BIEKTPUYECKUX TIOTEPh Maciia TpaHC-
dbopmaTOopoB Kiacca HaIIPSDKCHWS
110 xB u BbIIIIE

OTIpeIeTIeHYE BIIaro- 1 ra30Ccoiep-
JKaHWS, XpoMaTorpaduiecKuit aHaIn3

15 TIpoBepka mOJISIPHOCTU

16 OmpeneneHre TOKOBBIX U YI-
JIOBBIX IIOTPEITHOCTEN

17 IIpoBepka mpeaenIbHON KpaT-
HOCTH (OIIpeIe/leHNe IIONMHOW II0-
TPEITHOCTH) BTOPUYHBIX OOGMOTOK
JUTST 3aIIATE

18 Ilpomepka xoadduimeHTa
6e30T1aCHOCTH IIpHOOPOB BTOPUYHBIX
OOMOTOK IJIST M3MEPEHUIA

19 OmnpeneneHne KOMHYECTBECH-
HOM YTEUKM ra3a ra30HAaMOJTHEHHBIX
TpaHchopMaToOpoB

16
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6.3.9

6.10.5
6.9
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Oxonuanue mabauyst 12

. [IyHKT HacTos
HeobxoamMocTs IpoBEACHUS UCHBITAHUI ¥ 1uero

CTaHaapTa
HaumeHoBaHHE MCITHITAHUA Ha COOT-
Y IIPOBCPKH A yT- BETCTBME | KBANIH(DU- | TpHeMO- —— TexHuueck MeTombl
BECPKICHUA YIBEpXK- KAaITuOH- CHATOIHBIX ‘IEC v H¢ Tpe- KOHTPOJIS
THIIA JCHHOMY HBIX KHX 0oBaHUA P
THITY
20 OmpeneneHure TOKa HAMarHHU-
YMBAHUS BTOPUYHBIX 0OMOTOK + + + + + 6.5 9.8
21 WHcmpiTaHHe Ha HarpeB Opu
TIPOTOIDKUTEIBHOM peXXiMe paboThI — — + — — 6.6 9.9
22 HWcnpiTaHHME Ha CTOMKOCTH K
TOKaM KOPOTKOTO 3aMbIKaHWSA (HMC-
TIBITAHUS Ha 3JeKTPOANHAMHICCKYIO
M TEPMHUIECKYIO CTOMKOCTD) — — + — — 6.7 9.10

23 W3MmepeHHe COIIPOTHRICHUI
BTOPMYHBIX OOMOTOK MOCTOSHHOMY
TOKY — — + (0] + 6.8 9.11

24 WcnwiTaHue MAacJIOHAIION-
HEHHBIX TpaHCHOpPMATOPOB Ha Tep-
METUYHOCTD — — + + + 6.10.5 9.12

25 WcnplTaHUS Ha YyCTOMUMBOCTD
K BO3ZMCUCTBUI0  KIMMATHYECKIX
(akTOpOB BHEIIHEN CpeIs + + + — (0] 6.2.1 9.13

26 WcrnlTaHKS HAa YCTOMYIMBOCTD
K BO3BIEHCTBII0 MEXaHUYIECKUX (dak-

TOPOB — — + — 6] 623 9.13
27 HcublTaHne Ha NOPOUYHOCTD
TIPY TPaHCIIOPTUPOBAHUT — — + — — 6.14.2; 9.14

10.1

28 WcnplTaHve yIaKOBKU Ha
cOpachIBaHIE — — + — — 6.14.2; 9.15
10.1

29 TlonTBepxXacHHWE CpelHE Ha-
paboTKM 1O OTKa3a — — — — + 6.11.1 9.16

30 HcnplTa"Hue Ta30HANOIHEH-
HBIX TpaHCGOPMAaTOpPOB Ha B3PHIBO-
6€30IIaCHOCTD — — + — — 6.10.12 9.17

D s musEBX TpaHChOPMATOPOB He TIPOBOST.

IIpumMmeganue— 3HaK «+» O3HAYaeT, YTO MCIBITAHUEC IIPOBOMASAT, 3HAK «—» — HE IMPOBOAAT; OykBa «O»
03HauaeT, YTO UCIIBITAHUE IIPOBOSAT, €CJIM 3TO YKA3aHO B CTaHAapTe HA TpaHCHOPMATOP KOHKPETHOTO THIIA.

Hcnpiranusa tpaHcdopMaTopoB, NMpeaHa3HAYEHHBIX Ui paGoTel Ipu yactoTax 50 u 60 I'tr, Ha cooT-
BETCTBHE BCeM TpeOOBAHMAM HACTOSAIIETO cCTaHAapTa HpoBoAAT mpu Yactore 50 I, o yeM yKaswIBalOT B
macopre. Ilpu 3TOM pe3yibTaThl UCHBITAHUI TpaHC(HOPMATOPOB, MpeaHAa3HAYEHHBIX I paGoTHl IIpH
yactore 60 I, He KOPPEKTHPYIOT, KPOME Pe3yIbTaTOB MCIMBITAHUIT Ha HATpeB IIPH ITPOMODKUTEIEHOM
pexuMe paboThl U Ha CTOMKOCTb K TOKAM KOPOTKOTO 3aMBIKAHUS, KOTOPBIE CIeAyeT OLICHWBATh C YIETOM
9.9.7 1 9.10.3 COOTBETCTBEHHO.

8.3 O0mue monoxenus

8.3.1 Ilpu ucnbITaHUSX KBAIM(UKALIMOHHBIX, TIEPUOANYECKUX, TUIIOBBIX, U YTBEPXKICHUS TUIIA U
HAa COOTBETCTBUME YTBEPXICHHOMY TUITY OTHEIbHBIE WCIBITAHUS, He BIUMIONINE HA PE3YJIbTATH APYTHX
HCIIBITAHUI, TIpeAyCMOTPEHHEIX B TaGmuile 12, momyckaercs NHpPOBOIUThL HAa pasHBIX TpaHchopmaTopax
(mapayuieibHbIe UCTIBITAHUA). [lepedyeHsb Mapa/UIeTbHBIX NCIIBITAHUI CIIeAyeT YCTAHABIMBATD B CTAHAAapTaX
Ha TpaHchopMaTophl KOHKPETHBIX TUIIOB.
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8.3.2 JlomyckaeTcs COBMeLICHUE OTAEIbHBIX BUIOB UCIILITAHMI, TIEPEINCICHHABIX B 8.1.

IIpy HaMYMU pPA3IMYHBIX MCIIOHEHUIT TpaHchOpMATOPOB MCIBITAHUA JUIA YTBEPXICHHMS THIIA,
KBaJIU(PUKAIIMOHHEIE, TIEPUOIMIECKIE, TUIIOBbIE M Ha COOTBETCTBHME YTBEPXIACHHOMY THILY CJIEAYET IIPO-
BOOWTDH Ha THUITIOMCITOJIHCHMAX, A KOTOPBIX COOTBECTCTBYIONINEC MCIILITAHUA ABIAIOTCA Hauboiee KpUTH-
YEeCKUMMU.

8.3.3 TunowcnonrHeHUs U YUCIO TPaHCHOPMATOPOB, MOABEPra€MBIX KAXIOMY UCITBITAHUIO, CIIEAyeT
YKa3bIBaTh B CTAHAAPTAaX Ha TpaHCchOPMATOPHl KOHKPETHBIX THUIIOB.

8.3.4 Ilpu NpreMOCHATOYHBIX MCIIBITAHUAX TPaHC(HOPMATOPHI IPEMLIBISIOT K IIPUEMKE IOIITYIHO
WIN ITAPTUAMH M TIOBEPTalOT IIPOBEPKE CIUTOIIHBIM KOHTPOJIEM.

8.3.5 OtmenbHBIC NCIBITAHNA MOITyCKAeTCA IIPOBOIWUTH Ha COOPOYHBIX €AMHWIAX M AETAIAX TPAHC-
dopmaropa. Jlolryckaerca o COMIACOBAHUIO MEXIY ITOTPEOUTEIEM M M3TOTOBUTEIIEM IIPY HMCITBITAHUIX
KBaJII/I(I)I/IKaL[I/IOHHBD(, IICPUOINICCKHUX, TUIIOBLIX, A YIBCPXIACHUA THUIIA M1 HA COOTBECTCTBUC YTBCPKICH-
HOMY TUILY 3aCIUTHIBATH UCIIBITAHUA TPaHCGHOPMATOPOB APYTHX TUIIOB, MMEIOIINX AHAJIOTMIHBIE KOHCTPYK-
TUBHBIE WIX TEXHOJIOTMYCCKIE PEIICHUS M OMUHAKOBBIC IIPUMEHSIEMbIC MATCPUAIIBI, IIPY HAMIMHA TaKUX
yKa3aHU B CTaHAApTaX Ha TpaHcHOPMATOPHI KOHKPETHEBIX THIIOB.

8.3.6 IlociemoBaTeIbHOCTh MCITBITAHWNA MOXET OBITh IIPOM3BOJILHOM, €CJIM WHBIE TPEGOBAHUS He
YCTAHOBJICHHI B CTAHIAPTAX Ha TpaHCGHOPMATOPHl KOHKPETHEIX THUIIOB.

8.3.7 Ilpu oTpHIIaTEIIFHBIX PE3Y/IbTATaX IPHEMOCIATOUYHBIX, IIEPUOANIECKIX M TUIIOBBIX UCIIBITAHUIT
TIociie yCTpaHeHWI Ae(dEeKTOB ITOBTOPHBIC MCIIHITAHWA IIPOBOMAT B IIOTHOM OOBEME WIM, B TEXHUYECKU
0DOCHOBAaHHBIX CIIy9asiX, B COKPAIICHHOM OOBEME: TTOBTOPSIOT WCIIBITAHUS, 10 KOTOPHIM TIOIYdeHbI He-
VIOBJIETBOPUTEJIGHBIE PE3Y/IbTATHI, MCIIBITAHUA, KOTOPHIE MOIJIM IIOBIMATh HA BOSHUKHOBEHME Ne(PEKTOB,
a TaKKe UCIIBITAHUS, KOTOPBIE HE ITPOBOIMIIMCE.

Eciu KoHKpeTHBIE MPUYUHBI HEYHOBJIETBOPUTEIILHOIO PE3YJIETATA HE YCTAHOBJIIEHBI, ITOBTOPHBIE
WCITRITAHUSA II0 IIyHKTaM HECOOTBETCTBUS IPOBOMAT HA YABOCHHOM YMCIIE OGPA3IOB.

PesynbTaThl IOBTOPHBIX UCITHITAHUI SBISIOTCA OKOHYATEIHHBIMU.

8.4 Ksamm$ukannonHbie HCHLITAHUS

8.4.1 Tlopsimox mpoBemeHNs KBaan(puKarrnoHHbIX ucnbiranuii — 1o T'OCT 15.001 u IT'OCT 15.309.

8.4.2 [JomyckaeTcs 3aCUUTHIBATH B KAYECTBE KBAIM(DUKAITMOHHBIX MCTIBITAHUIT UCIIBITAHUSA OIBITHBIX
00pa3LoB, IIPOBEACHHEIE B COOTBETCTBUU C TAONMMIEN 12, ecii COGIIONEHBI CIIEAYIOIINE YCIOBYS:

OIIBITHBIE 0Gpa3Ibl OBUTM U3IOTOBIEHEI ITO TEXHOJIIOTHM M Ha 0G0PYIOBAHUH, IIPEAYCMOTPEHHBIX JUIA
CEPUITHOTO IIPOU3BOICTBA;

I[P U3TOTOBJICHUM YCTAHOBOYHOM CEpUM HE IIPOBOOWIACH HOPabOTKAa KOHCTPYKLINU, TpeOyromas
TPOBEACHUS VCITBITAHUIA:

BpeMs, IIPOILICAIIee ITOCIe UCIIBITAHNN OIBITHHRIX 00paslioB, HE IIPEBHIIACT CPOK, YCTAHOBICHHBII
UL TIEPUOIITIECKUX UCITBITAHUI.

Ecmu a1 ye1oBuA He COOMIONEHEI, TO IIPY COOTBETCTBYIOIIEM TEXHIIECKOM 0OOCHOBAHUHM MOITyCKa-
€TCs 3aCUUTHIBATh MCIIBITAHMA, Ha Pe3y/IbTarax KOTOPHIX HECOOMIOAeHNe YKa3aHHBIX YCIOBUM He oTpaxka-
ercs.

8.5 IIpuemocaaToUHBIE UCITBITAHUA IIPOBOOUT CITyK0a TEXHUYECKOTO KOHTPOJIS MO0 Apyras, yIIoi-
HOMOYEHHAs Ha 3TO CIyX0a IIpeArpUsSTUsI-U3TOTOBUTEIIS.

OmHOBPEMEHHO € IIPUEMOCHATOYHBIMU UCTIBITAHUSAMY KaXKIBIM TpaHC(OPMATOD TOJIKEH TIOBEPraTh-
¢S TIEPBUYHON ITOBEpKE ITO IIpaBMilaM, IIPUHATHEIM B CTpaHe-u3rorosureie, u meropuke mo N'OCT 8.217.

8.6 IlepuonuyecKne MCHBITAHUS

8.6.1 Tlepmommyeckye MCIBITAHUA CIEAYET IIPOBOAUTE Ha TpaHCdoOpMAaTopax CepUitHOTO IIPOU3BOLI-
CTBa HE pexXe OTHOTO pa3a B 5 JIET.

ITooTBEpXKIeHNe cpemHel HapaOOTKU JO OTKa3a IIEpBBIM pa3 IpoBodaT depe3 10 jieT rnocie Havaga
CEPUITHOTO ITPOU3BOACTBA, 3aTEM — HE pexXe OTHOTO pa3a B 5 JjerT.

8.6.2 Eciu mmpom3BOmCTBO TpaHChOpPMATOpOB OBUIO IIPEPBAHO KO BPEMEHM HACTYIUICHMA CpOKa
OUEPETHEIX TIEPUOINYECKUX MCIIBITAHUM, TO IIPX BO3OOHOBIEHUM BBIITYCKA CIIEAYET IIPOBOAUTH ITEPUOIM-
YeCcKUe UCIILITAHNA TPaHC(HOPMAaTOPOB Ha 06pasLiax IIepBOi IapTUX, U3rOTOBIIEHHOM TI0CTIe BO30OHOBIEHUS
TIPOM3BOMCTBA.

Jlo 3aBeplIeHNS OTHEIBHBIX (JUIMTEIHHBIX IO BPEMEHM) UCIIBITAHUM, BXOMAIIUX B OOBEM IIEPUOIU-
YeCKMX MCIIBITAHWIM, OCHOBAaHUEM IS BLITyCKa TpaHC(HOPMATOPOB ABISAETCS IPOTOKON MIPEAbIIYIINX ITe-
PUOANYECKUX UCIIBITAHMU.

8.7 TumoBbIE UCTIBITAHUA CJIEAYET IIPOBOAMTD B IIOJTHOM WJIM COKPAIIEHHOM 00beMe KBaTM(UKAIIY-
OHHBIX MCIIBITAHUI TP M3MEHEHUM KOHCTPYKIIMM, IIPUMEHAEMBIX MAaTEPUAIOB WIM TEXHOJIOTHHU ITPOU3-
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BOJCTBA, €CJIM 3TU U3MEHEHUS MOTYT 0Ka3aTh BIUAHVE HA XapaKTePUCTUKY WIM ITapaMeTphl TpaHcdopMa-
TOPOB.

B 3aBucMMoOCTU OT XapakTepa BHOCHMOIO U3MEHEHUS (M3MEHEHUIT) UCIIBITAaHUAM TOIYCKAETCS IO~
BEprarb OTAEIbHBIE COOPOUHBIE €AVMHULIBI, AeTaIN, 0GPA3IIEl MATEPUAIOB 1 JIp.

8.8 WcubiTaHus Ut yTBEPKIECHUA TUIIA U HA COOTBETCTBUE YTBEPKIEHHOMY TUITY CJIEAYET IIPOBOIUTH
110 TIpaBWIaM, IIPUHSATBHIM B CTpaHe-U3TOTOBUTEIE.

9 MeToabl KOHTPOJIS

9.1 IlpoBepka HA COOTBETCTBHE TPEOOBAHMAM COOPOYHOIO YepTERA

9.1.1 TIpoBepKe oIIeXKAT:

rabaputHbie!), yCTAHOBOYHEIE ¥ IIPUCOEIMHNATEILHBIE PA3MEPEI, [UIS KOTOPBIX Ha COGOPOUTHOM UepTexe
yKa3aHbI IIPEIeIbLHBIE OTKIIOHEHUS,

Macca TpaHc@opmaropal);

COCTOSTHIIE TTIOBEPXHOCTH HAPYKHBIX M30JISIIMOHHBIX YacTei;

COCTOSIHUE 3alUTHBIX ITOKPHITUN HAPYXKHBIX JaCTelx,

COCTOSTHIE TUTOIIAJOK TIOH 3a3€MJISIONINE 3aKIIMBL,

MIPaBWJILHOCTD 3aIIOIHEHUS TaOMMYeK TEXHUIECKUX NAaHHBIX;

MapKUpPOBKA BEIBOIOB;

KOMIUIEKTHOCTD.

[IpoBepKy IPOBOIAT BHEITHUM OCMOTPOM, U3MEPEHMEM YHUBEPCAIHHBIM M3MEPUTEILHBIM MHCTPY-
MEHTOM, TIPH ITOMOIIY IIA0JIOHOB, a TAKXKE B3BEIIMBAHUEM TPaHC(HOPMATOPa Ha Becax 00IIEero IpUMEHEHIS
WIN IIPU TIOMOIIM IIPY>KMHHOTO THHAMOMETPA.

9.1.2 Tlpu nmpueMOoCHaTOYHBIX UCIIBITAHUSIX pa3Mephl JOITyCKAETCS IIPOBEPATh HA JETAIAX U cOOpoU-
HBIX EIMHUIIAX 10 cOOpPKK TpaHCcdopMaTopa.

9.1.3 HoryckaeTcst OIPEAeNaTh Maccy TpaHchopMaTopa CyMMHPOBAHUEM MAcC €ro OTHENIBHBIX c6o-
DPOYHBIX EIMHUII.

9.2 UcnbiTanue U30JS0HAH

9.2.1 V30mauuio nepBUIHON 0OGMOTKHU UCITBITHIBAKOT:

U1 TpaHCcGhOPMAaTOPOB HAa HOMMHAIbHOe Hanpsokenue 0,66 kB — o T'OCT 2933;

11 TpaHcGOpMAaTOPOB HAa HOMUHAJIBHBIE HanpskeHus oT 3 mo 500 kB BKIIOYUTENHHO — IIO
TOCT 1516.1, T'OCT 1516.2 u TOCT 1516.3;

U1 TpaHChOPMAaTOpOB Ha HOMHUHAIbHOe HanpsokeHue 750 kB — mo I'OCT 1516.2, TOCT 1516.3 u
TOCT 20690.

HcnpITaTebHble HAIIPSDKEHUS TTPUKIIANBIBAIOT MEXIY OMHMM M3 BBIBOXOB (WM 3aMKHYTHIMU HAKO-
POTKO BHIBOAAMHU) TIEPBUYHOII OGMOTKM M 3aMKHYTHIMM HAKOPOTKO BHIBOIAMM BTOPMIHBIX OOMOTOK, K
KOTODPBIM ZOJDKHEI OBITH MPUCOEAUMHEHHI 3a3eMIIsieMble YacT TpaHchopmaropa. g TpanchopmaTopos, He
UMEIONIMX COOCTBEHHOM MEePBUYHOI OOMOTKM, CITOCOO TIPIIOXEHUSA HAIIPSIKEHUSA CIIEAyeT YKa3bIBaTh B
cTaHIapTax Ha TpaHchopMaTOPhl KOHKPETHBIX THUIIOB.

IIpu OTCYTCTBUM B KOHCTPYKLIMU TpaHChopMaTOpa 3a3eMIIEMBIX JIEMEHTOB B CTAHAAPTAX HA TPaHC-
¢opMAaTOPEI KOHKPETHBIX TUITOB TOJIKHBI OBITh YKa3aHBI METAUIMIECKHE YACTH, KOTOPHIE TIPY UCITBITAHUSAX
JOJDKHEL OBITh IIPUCOEMMHEHEI K 3aMKHYTHIM HaKOPOTKO BTOPUYHBIM OOMOTKAM.

MeToabl UCIIBITAHMS U3OISLMY MACIOHAIIOMHEHHBIX TpaHC(OpMATOpOB Ha HOMUHAIBHOE HaIlpsiKe-
Hue 330 XB u BBIIE cpe3aHHBIM I'PO30BBHIM UMIIYJIBCOM M MHOTOKPATHBIMH CPE3aHHBIMU HMITYJIbCAMM
CJIeIyeT YKa3blBaTh B CTAHZAPTaX Ha TPaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

9.2.2 nvHy TIyTU yT€YKM BHEIIHENH M30JIUUM TpaHCHOPMATOpoB HA COOTBETCTBUE TpeGOBaHUAM
6.3.1 u 6.3.2 mposepsior 1o TOCT 9920.

9.2.3 MeXOyceKIINMOHHYIO0 U300 UCIEITRIBalOT o TOCT 1516.2.

HcnbiTarensHoe HapskeHUe 3 KB IPpUKIIAnBBAIOT MOOYEPENHO MEXITY KAXION CeKLUeil u coenu-
HEHHBIMU MEXIY COG0M IMPOYMMU CEKIIMAMU 0OGMOTKHU.

9.2.4 M30ms1uo BTOPUYHEIX 00MOTOK TpaHchopMaTopoB ucHbTeBaioT 110 I'OCT 1516.2. Ucnsita-
TEJIBHOE HaIlpspkeHVe 3 KB NMpUKIageBaloOT OOUYEPETHO MEXIY 3aMKHYTHIMA HaKOPOTKO BBIBOJAMHU KaX-
IOM M3 BTOPUYHBIX OOMOTOK M 3aMKHYTHIMM HAKOPOTKO BEIBOAAMU IIPOYMX BTOPUYHBIX OOMOTOK, K
KOTODBIM IIPUCOEANHSAIOT 3a3eMIsIEMEIe YacTu TpaHchopmaropa. IIpu OTCYTCTBUM B KOHCTPYKIIMHA 3a3€EM-
JIMeMEBIX YacTell cilemayeT pyKOBOICTBOBATbCA yKaszaHUAMU 9.2.1.

) KpoMe npreMoc/iaTOYHBIX UCIIBITAHUIA.
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9.2.5 YpoBeHb YacTUUHBIX pa3pamoB onpenessaioT 1o TOCT 1516.3 u TOCT 20074. Metons! u3Mme-
PEeHUS TaHTEHCA YIJa TURJIEKTPUUIECKUX TI0Teph KOHACHCATOPHON GYMasKHO-MAC/ITHON U30JISALUY CIeXyeT
yKa3bpIBaTh B CTaHIApTaX Ha TpaHCHOPMaTOpbl KOHKPETHBLIX TUIIOB.

9.2.6 HcrplTaHne MeXIYBUTKOBOM M30JIALINN

9.2.6.1 TIpu UCIBITAHUSIX MEXIYBUTKOBOM N30OJISIIMU UCIIBITYeMast BTOpUUIHASA 0OMOTKA TOJKHA OBITH
DPA30MKHYTa, a OCTAJIBHBIC BTOPUYHEIE OOMOTKY (€CIN OHU MMEIOTCS) — 3aMKHYTHI HaKOPOTKO.

Yepes nepBUYHYI0 0OMOTKY TpaHCchopMaTopa IIpoIycKaloT Tok yactotoi 50 I'11, 3HaUueHre KOTOPOTo
OIIPENENAIOT B COOTBETCTBUM ¢ TpeGoBaHusaMu 6.3.70.

JloryckaeTcs IpOBeAeHNE MCIIBITAHUS IIPY HECKOJIBKUX OMHOBPEMEHHO DPA30OMKHYTBHIX BTOPUIHBLIX
00OMOTKAX, €C/IM CPAaBHUTEIBHBIMU UCITHITAHUSAMI Ha OTHOM M TOU JXe YCTAHOBKE TOKA3aHO, YTO MHAYKTH-
POBAaHHOE BO BTOPMYHBEIX OOMOTKAX HaIIpsKeHUe (aMIUINTyma) He yMeHbInaercsa Oosee yeM Ha 20 % 1o
CPaBHEHUIO ¢ UCIIBITAHUSAMMY, IIPOBOAMMBIMU IIPY OMHOM PAa30MKHYTONH OOMOTKE.

9.2.6.2 TlepBuyHas OOMOTKA IMMHHBIX, BTYJIOYHBIX, BCTPOSHHBIX U Pa3beMHBIX TPaHC(HOPMATOPOB
MOXET UMUTHPOBATLCSA HECKOJIBKUMU BUTKAMU, IIPU 3TOM 32 HOMUHAJILHBIM NIEPBUUHBIN TOK IIPUHUMAIOT
TakKoe 3HaUYeHUe, IIPU KOTOPOM COXpaHIeTCA 3HaudeHUe HOMIHAIBLHBIX aMITEPBUTKOB.

9.2.6.3 UHaykTupyeMoe BO BTOPUYHON 0OMOTKE HAIIPSDKEHUE TOIYCKACTCS OIIPEHEIISATh:

HeTIOCPeICTBEHHBIM M3MEPEeHNEeM HAIIPSKeHUA Ha BHIBOOAX UCITBITYEMOUN BTOPUIHON OOMOTKU;

IS TpaHchOpMAaTOPOB, UMEIONINX COOCTBEHHYIO IIEPBUUHYIO OOMOTKY, — M3MEPEHUEM HAIIPSKEHUS
Ha BBIBOAAX IIEPBUYHOM OOGMOTKU M YMHOXEHUEM M3MEPEHHOTO 3HAUCHMS HAIIPSDKeHUS Ha OTHOLIEHUE
qIcesT BUTKOB BTOPUYHON M IIEPBUYHON 06MOTOK?;

IUISL IIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX U Pa3beMHBIX TPaHC(HOPMATOPOB — U3MEPEHUEM HAIIpsTKe-
HUS Ha BBIBOJAX «KOHTPOJILHOM» OOMOTKM, HAJIOXEHHOM BPEMEHHO IIOBEPX MCIIBITYEMOM OOMOTKM, M
YMHOXEHUEM U3MEPEHHOTI0 3HAYECHYA HAIIPSDKEHMS HA OTHOILIEHUE YMCE)l BUTKOB BTOPUYHOM U «KOHTPOJIb-
HOI» 0OMOTOK.

9.2.6.4 TlepBUYHBIA TOK (IeHCTBYIOIIEE 3HAUYCHINE) CISAYEeT M3MEPATh ¢ IIOMOIIBIO TpaHchopMaTopa
TOKA U aMIlepMeTpa KJIacCOB TOYHOCTU He Hinke 1.

9.2.6.5 TpaHcdopMaTOp CUNTAIOT BHIACPXKABIINM MCIIBITAHUE, €CIM B IPOLIECCE VCIIBITAHUSA MEXIY-
BUTKOBOM M3OJIAIIMKM BTOPUYHBIX OOMOTOK HE IIPOU3ONUIO PE3KOTO YBEIMYEHMS TEPBUYHOTO TOKA WIM
YMEHBIUEHUSA MHAYKTUPYEMOTO HAIIPSIKEHMS.

Hamnpsckenue, MHIyKTUPYEMOe BO BTOPUYHOM 0OMOTKe (aMIUIMTYIHOE 3HAUCHUE), CIENyeT OIpee-
T ¢ TOTPEITHOCTRI0O He Gomee 10 % mpuGopaMu, MMEIOIIMMHM BLICOKOE BXOMHOE COIPOTHBIEHUE:
SJIEKTPOHHBIM BOJBTMETPOM WJIM 3JIEKTPOHHO-TYYEBBIM OcCLUiorpadom ¢ jenuTteneM HarpsokeHus. Jlo-
TIyCKaeTCA UCIIONB30BaTh NI U3MEPEHUS HAIIPSKEHUA BOJILTMETP, pearupylomii Ha aMIDIMTYTHOE 3Ha-
YeHMe HAIIPSKEHUA, HO TPaJAyNpyEeMBIid B JEHCTBYIOINX 3HAYCHUAX CHHYCOMTAILHON KpUBOii. B aTOM
Cllyuae HAlpPSDKEHMe, II0KA3bIBAEMOE IIPUGOPOM, JOJDKHO GbITh YMHOXEHO Ha V2.

JlolryckaeTcss BMECTO M3MEPEHHS TOKA OrpaHWYMBATHCA KOHTPOJIEM 3a €ro M3MEHEHUEM B CiIydae,
KOIIa ONPEAEIIIIoNIeil BeJIMIMHON IIPY UCIHIBITAHUM SABJISAETCA AMIUIMTYIHOE 3HAYEHME HAIIpSLKEHMS, U,
AHAJIOTUYHO, JOIYCKAETCA BMECTO M3MEPEHUI HANPSIKEHUA OIpAaHUIMBATHCA KOHTPOJIEM 3a €r0 M3MeHe-
HUEM B CIIyJae, KOI/a OIPEIe/IAIONIEN BEIMIMHON IIPH UCIIBITAHUY SIBISETCA IIEPBUYHBII TOK.

9.2.7 HUcubITaHUA M30JIIAH, TIPOBOAMMEBIE B KAYECTBE KPUTEPUA YCIIEIMHOCTH APYTHX UCITBITAHUIA,
IPOBOAAT IIPY 3HAYCHUAX WCIIBITATE/IBHBIX HAIIPSOKEHMH, paBHBIX 90 % HOPMMPOBAHHBIX 3HAYEHMIA, U
BPEMEHM BO3AEUCTBUA 1 MUH, BHE 3aBUCUMOCTH OT BUIA U3OJISAIIMH.

9.3 U3MmepeHMe CONPOTUBIIEHUS U30JSALIMKA OOMOTOK IIPOBOIST MeromMmeTrpoM Ha 2500 B mig mep-
BUYHBIX 00MOTOK 1 Ha 1000 B — Ju1st BTOpMYHBIX OOMOTOK.

9.4 OupeneneHue TPOOUBHOTO HAIIPSIKEHUS M TAHTEHCA yIia AMAJIEKTPUIECKUX TTOTEPD IIPU UCITBI-
TaHuM 11po6sr Macina — 1o 'OCT 6581.

Jlotst parcopMaTopoB ¢ HOMUHAJILHBIM HATIPsDKeHMEM 110 35 KB BKIounTesibHO 1poby Maciia OTOUpaloT
B JIEHb MCIILITAHUS U3 EMKOCTH, M3 KOTOPO# OBUIO 3aJIMTO MAacio B TpaHchopmarop, a A TpaHchopMaTopoB
¢ HOMUHAJIbHBIM HanpspkeHueM 110 xB um Bbie HenocpecTBeHHO U3 TpaHcdopmaropa. Tlopsamox B3ATUS
MPOGHI IOJDKEH OBITh YCTAHORIEH B CTAHAAPTAX HA TpaHChOPMaTOphl KOHKPETHRIX TUITOB. MeTOnbI oIrpeese-
HUS BJIArO- ¥ Ta30COAEPXKAHMSA, a TAKXKE IPOBEICHMSA XpoMaTorpahuueckoro aHaa3a CoaepXaImxcsa B Macye
ra30B JOJDKHBI OBITh YKa3aHEI B CTAHAAPTaX HA TPaHC(HOPMATOPHI KOHKPETHBIX THUIIOB.

D Ilensio HaCTOSINEro MCIBITAHWS SBISETCS HE BOCIIPOM3BEICHIIE YCIOBMiI paGoTHI TpaHcdopMaropa IIpu
Pa30MKHYTOM BTOPWIHOM IICIIH, a TMPOBEPKa KAadeCTBA MEKIYBUTKOBOU W3OJAIMM, ITO3TOMY (POPMY BOJHBI TOKA U
HAIIPSCKCHUST HE HOPMUPYIOT.

2) Ilpu 5TOM M3MEpPEHUH IPeHeOPEraloT MajeHUeM HAIIPSDKEHUs Ha IEPBUYHOI 06MOTKE.
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9.5 Onpenenenne morpemHocTei

9.5.1 TIpoBepka ITOISIPHOCTH U OIIPEHEICHNE TOKOBBIX U YIJIOBBIX IOTPENTHOCTEM

9.5.1.1 TIpoBepKy ITOISPHOCTH U OIIPEJeIeHNE TOKOBBIX M VIJIOBBIX ITOIPENTHOCTEN IIPOBOIAT Ha
TpaHchopMaTOpax, IOABEPTHYTHIX pa3MArHUIUBAHIIO. MeTOABI pa3MarHUYMBAHUSA, IIPOBEPKA MMOAPHOCTU
u onpegeneHue morpemHocreii — mo 'OCT 8.217.

Ornpenesienye TIOTPENTHOCTEN IIPOBOMAT HA KAXIOW BTOPUMIHOM OOGMOTKE.

Ecau o6MoTKe TIPUCBOEHO HECKOJBKO KJIACCOB TOYHOCTH M (MJIHM) HECKOJIBKO HArPY30K, TO IPU
TIPUEMOCIATOUHBIX UCIIBITAHUAX OIIPEAEIICHUE IIOTPENTHOCTEN IIPOBOAAT B BBICIIEM KJIACCE TOYHOCTH B
YCIIOBUSIX, OTOBOPEHHBIX MEXIy M3TOTOBUTEIEM U MOTpeOUTEIEM, a IIPU APYTUX BUIAX MCIIBITAHUIT —
BO BCEX KJlaccaX TOYHOCTH U IIPU BCEeX HArpy3Kax, YCTAHOBJIEHHBIX B CTaHIApTe Ha JAHHBIN TpaHchOp-
MaTop.

9.5.1.2 Tlpu ompemeleHUN ITOTPENTHOCTENl BTOPUIHON OOMOTKM KAacKagHOro TpaHcdopmaropa Bce
OCTAJIBHBIE €0 BTOPUYHBIE OOMOTKM JOJDKHBI OBITh 3aMKHYTHI Ha Harpysku. IIpolieHTHOe OTHOLIEHUE
3HAYEHUI HATPy30K K HOMUHAJILHBIM 3HAYEHUSAM JIOJDKHO COOTBETCTBOBATH IPOLIEHTHOMY OTHOIIEHUIO
BTOPUYHON HArpy3Ku (K HOMUHAJIHLHOMY 3HAYECHUIO) B MCIBITYEMOII OOMOTKE, €CJIM MHbIe TpeGOBAaHUSA HE
NIPEIYCMOTPEHBI B CTAHIApTe HA TpaHCHOpPMATOp KOHKPETHOTO TUIIA.

9.5.1.3 TlorpemrHOCTH NIMHHBIX, BTYJIOYHBIX, BCTPOCHHBIX M Pa3beMHBIX TpaHCGHOPMATOPOB IIpHU
HUCIIBITAHUAX KBATM(DUKAIIMOHHBIX, TUIIOBBIX M HA YTBEPXKICHUE THUIIA CIEAYET ONPEAEIATh B IIEPBUYHOM
TOKOBEIYIIIEM KOHTYpE COIJIACHO PUCYHKY la.

1 1 -
S NG
s [}
l [~ < 5
1 — ucnbityeMblit  TpaHcHOpMATODP;  Avaxe — o g Y. S
PAacCTOSIHHE MEXITY OCSIMH IIPOBOITHHUKOB COCEI- - P T v E
HEX (a3 B MeCTe YCTAHOBKM TpaHchopMaTopa B EMaKc o > EmaKc o g
SKCIUIYaTaUWH; byaxc — PACCTOSHHE B CBETY OT '_'I_ ¢;€ 3 § g
TpaHchopMaropa 10 Mecta OmmKaiiero usruba < g << v

TIPOBOMHUKA, CIyXANIET0 B SKCIUIYATAITMH \ 5 \
TIepBIYHOM 0OMOTKOM TpaHcdopmaropa > < >
¥
Pucynox 1 a) 6)

YucieHHBIE 3HAYEHUSA PasMEPOB Ayap M Dyare JOTDKHEI OBITH YCTAHOBJIEHHI B CTaHAAPTAX HAa TPaHC-
¢bopMaTOPEl KOHKPETHOTO TUIIA W IIPU UCITHITAHUA OHU HE JIOJIKHEBI OBITH IIPEBILLIEHHI.

9.5.1.4 IlorpemnrHoCTY IIMHHBIX, BTYJIOUHBIX, BCTPOEHHBIX M Pa3beMHBIX TPAaHC(HOPMATOPOB HA HO-
MUHaIbHBEIE TOKY CBBIIIE 2000 A IIpy UCHBITAHUSX IIPUEMOCHATOUHBIX, IIEPUOANIECKUX U HA COOTBETCTBUE
YIBEPXKIECHHOMY THITY HOIIYCKAETCA OIPEAENATh ¢ IIEPBUYHON OOMOTKOI, COCTOSIIEN U3 HECKOJBKUX
BUTKOB, ¥ IIPU COOTBETCTBEHHO YMEHBIIEHHOM 3HAYECHWM HOMHWHAJIBHOTO TOKa (TaKUM 006pa3oM, UTOOBI
3HAYeHUE HOMMHAIBHBIX aMIIEPBUTKOB OCTABAJIOCH HEM3MEHHBLIM), €CJIM IIPU KBATU(UKALMOHHBIX WM
TUIIOBBIX UCIIBITAHUAX YCTAHOBJICHO, YTO Pa3HUIA B 3HAYCHUAX IOTPENTHOCTEN, U3MEPEHHBIX ITOAOOHBIM
00pa3oM 1 IIpH YCIOBUSAX YCTAaHOBKM TpaHc(opMaropa cormacHo 9.5.1.3, He upesbiliaer 25 % HopMUpye-
MBIX 3HaUeHUH. PacIiomoxeHre BUTKOB IIEPBUIHON OOGMOTKM, BBITOTHAECMOM I UCIIBITAHUSA, pABHOMED-
HO€ BIOJIb MArHUTOIIPOBONA WIN COCPEAOTOYEHHOE HA OMHOM M3 €ro JacTeil, JODKHO OBITh yKa3aHO B
CcTaHIapTe Ha TpaHCGhOPMATOP KOHKPETHOTO THIIA.

9.5.2 TIpu HEOOXOMUMOCTU IIPOBEPKH CTAGHMILHOCTH METPOJOTHIECKIX XapaKTEPUCTUK B KAaUeCTBE
KPUTEPUS YCIIEIIHOCTY APYTUX MCIBITAHMI, €€ CIEeAyeT IIPOBOMUTH HEITOCPEICTBEHHBIM OIPEACTICHUEM
TIOTPEIIHOCTEN WIK U3MEPEHMEM TOKA HAMATHUYMBAHUS corlacHo 9.13. 3HaueHue AOIYyCTUMOTO U3MEHE-
HUS IIOTPEIIHOCTEN WIM TOKA HaMArHUIMBAHUA JOJDKHO OBITh YCTAHOBIIEHO B CTAHAAPTE HA TpaHC(HOopMAaTop
KOHKPETHOTO THUIIA.

9.5.3 TIpy IpUEMOCHATOYHBIX MCIBITAHUAX ITOTPEIIHOCTH JOITYCKAETCS WM3MEPATH IPU MEHBIIEM
YUCIe 3HAUSHMI TOKOB 1 HATPY30K, 9eM yKa3aHo B 6.4 (Tabmust 8 1 9), eciiu 310 060CHOBAHO Pe3yIbTa-
TaMU KBATUGUKAIIMOHHBIX WIN TUITOBBIX MCITBITAHMIA.

9.6 IIpoBepka mpeaebHO# KpaTHOCTH H Kod(phdumuenra 6e3onacHocTH npudopos

9.6.1 IIpoBepKy IIpeAesbHON KPaTHOCTH U K03(hduienTa 6e30MacHOCTH IPUBGOPOB CIEAYeT IIPOBO-
JIUTB II0 CXEMeE, IIPUBEACHHOM Ha PUCYHKE 2.
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TTO ™™
11 Tl I Iy

u “y uy )

[ % TTO — o6pasnosbiii TpaHcdopmarop Toka; TTH — ucnbiTyeMbIii TpaHC-
dopmarop Toka; TTIIM — mpoMeXKyTOUHBIH TpaHCHOPMATOP TOKA, HAXO-
OAIUMACS B IENM MCIBITYyeMoro TtpaHcdopmaropa toka; TIIIO —

T H, u, MIPOMEXKYTOYHBIH TpaHcHOPMATOP TOKA, HAXOAALUHACS B LIEITH 06pa3IOBOTO
8 @ = TpaHcdopMaropa Toka; A1, A2 — aMmepMeTpbl; Z> — BTOPUIHAS HATPY3KA
E @ E B IICIIM MCIBITYeMOTO TpaHcopMaTopa ToKa

12 u.
my 2 4%, PucyHoK 2

K a1eMeHTaM cxeMBl NPEXbABIAIOT CAeAyIOle TPeGOBAHUS:
a) koabdummentsl Tpanchopmaimu TpaHchopmaropoB TTIIO u TTIIM mHOIKHBI OBITH TAKUMHU,
YTOGBI BBHITOJTHSIOCH YCIIOBUE

nOnl'l() = nﬂnl'lld’ (3)

roe n, — koabdurment rpanchopmauuu TTO;
1y, — koadument tpanchopmauuu TTIIO;
n,; — xoathduument Tpanchopmauun TTHU;
1y, — Koadduument tpancdopmauuu TTIIN.

Eciu o6pasioBsiil TpaHchopMaTop uMeeT KoadduireHT TpaHchopMaliiy, IpyU KOTOPOM BBIITOTHA -
€TCA YCIIOBUE H, = H,Hy,, TO IPOMEXYTOUHBIH TpaHCc(hOPMATOP B €r0 LEIIN MOXET OTCYTCTBOBATH;

6) amrepmeTpsl Al 1 A2 TOKHBI U3MEPATH ACHCTBYIONINE 3HAYEHUS TOKA.

AwmriepMeTp A2 HOJDKEH UMETh Majoe BHYTpEHHEE COIIPOTUBIIEHUE.

Kitacc TouHOCTH aMIIepMETPOB JOIKEH OBITH HE HUXeE 1.

Kitacc TOYHOCT ITPOMEXKYTOUHBIX TPAaHC(HOPMATOPOB IOIKeH GBITh He HuXe 0,5,

O06pa3LoBeIil TpaHCHOPMATOP HOIKEH UMETh!

KJTACC TOYHOCTH He Hyke 0,5 1y OoTHYIo MOTpeIHoCTh He 6osee 0,5 % 1Ipu MCIIBITAHUY BTOPUYHOMN
o6MOTKH Kitacca SP;

KJTACC TOYHOCTH HE HIDKE 1 WIM ITOJIHYIO IIOTPELIHOCTh He Gojiee 1 % IpM MCIIBITAHUYM BTOPUYHOM
obMmoTku Kitacca 10P;

B) 3HA4YeHUE HArpy3KH U €e Ko3(hOUIIMEHT MOIHOCTH MTOJIKHBI OBITh BHIOPAHBI TaK, YTOOLI ITOTHOE
COTIPOTHBIIEHME BHEIIHEN BTOPUYHON 1IN UCITHITYEMOTO TpaHchopMmaTopa (BKIIIOUAs COIPOTUBICHUE
TIPOBOJOB U IIPOMEXYTOYHOTO TpaHchopmaTopa) U ee Ko3(hGUIIMEHT MOIITHOCTA OBUIM PaBHBI 3alaHHBIM
3HAYEHMAM (C TOYHOCTBIO 5 %).

Yepes mepBuunbie o6mMorku TTO u TTU mpomyckaror tok uactoroit (50*%3) I'i mpaxTmaecku

CHHYCOMIAIbHOM (OPMEI, 3HAUEHIE KOTOPOTO COOTBETCTBYET IIPENETHHON KPAaTHOCTY MIN KOG MULIMEHTY
6e30ITaCHOCTH ITPUOOPOB. 3HAUCHYE ITIEPBUYHOIO TOKA U3MEPSIOT aMIlepMeTpoM Al.
[MomHyI0 MOrpeuIHoCTS €, %, ONpeNeNaioT 1Mo hopMyte

I
e=-2.100, @)
IAl

roe I, — Tok 110 ammepmerpy Al, A;
1y — TOK IO amItepMeTpy A2, A.

9.6.2 Eciu ucrpITaTeibHadg YCTAHOBKA U (WIIM) HOPMUpPYeMas TepMUYecKast CTOMKOCTh UCIIBITYEMOTO
TpaHchopMaTopa OTPaHUIUBAET IIUTETBHOCTD MPOTEKAHUS TPEOYEMOTO TOKA, HEOOXOAMMYIO IS YCIIO-
KOEHUS aMIIEPMETPOB, HOITyCKAeTCs OIPENeNITh TOK APYTUM CITOCOO0M, HAIIpUMeEp OCIWLIorpaduposa-
HUEM.

s TpaHCcOPMATOPOB € HECKOJIBKUMY HOMUHAIBHEIMU K03GhGuLmeHTaMu TpaHchopMaIm, moiy-
YaeMBIMU IIEPEKITIOUeHNEM CEKIIUIT OGMOTOK TP HEM3MEHHOM 3HAYEHUU HOMUHAIBHBIX aMIIEPBUTKOB,
TIOJTHYIO ITOTPELIHOCTD JOTYCKAETCI U3MEPATD IIpU oooM KoahduimenTe TpaHchopMaLmiL.
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9.6.3 IllunHbIe, BTYIOYHBIE, BCTPOEHHBIE M PashbeMHBIE TPaHC(HOPMATOPHI CIIEAyeT UCIBITHIBATE B
WCITHITATE/IbHOM KOHTYPE COITIACHO PUCYHKY la.

YucnaeHnasie 3HaUeHNSI pa3MepoB A 1 b MODKHBI OBITH YCTAHOBJIEHEI B CTaHAapTaxX Ha TpaHchopMa-
TOPBI KOHKPETHBIX TUIIOB M TIPM IIPOBEPKE IIPEAeTbHON KPATHOCTH OHM HE JOJIKHBI OBITH IIPEBEIIIEHEI, a
IIpY IIpOBepKe KoadbduimmeHTa 6€30IIacCHOCTA IPUOOPOB JOJDKHEI OBITH HE MEHEe YCTAHOBICHHBIX 3HaAYe-
HUM.

9.6.4 TlpemenbHyI0 KpaTHOCTh MOIYCKAETCS IIPOBEPSATH IPYTUM CIIOCOOGOM, KOTOPHIN HODKEH OBITh
YCTaHOBJIEH B CTaHOAPTe Ha TpaHC(hopMaTop KOHKPETHOTO THIIA, €C/IN IIPU UCIBITAHUAX KBATNDUKAIITOH-
HBIX, TUIIOBBIX, HAa YTBEPKICHUE TUIIA WIX UL IIPOBEPKU COOTBETCTBMS YIBEPXKIEHHOMY TUITY TOKA3aHO,
YTO 3TOT CITIOCO6 0BGecIeuYnBaeT IOJIyYEeHNE PABHO3HAYHEIX PE3YIBTATOB.

KoadbdunmeHnr 6ezonacHoCTH IMPpUGOPOB MOIYCKAETCS OIPEIENIATh IIyTeM M3MePeHN TOKA HAMATHI -
yuBaHuA 110 9.8.5.

9.7 Omnpenenenne KOJMYECTBEHHOH YTEYKH ra3a ra3oHAMNOMHEHHBIX TPAHC(POPMATOPOB

9.7.1 HcmpiTanue 1o ONPeNeIEHUIO YTEUKN IIPOBOIAT IIpu TeMieparype (25 £ 10) °C.

WcnwiTyeMsbrit TpanchopMaTop, 3aII0THEHHBIH ra30M O HOMUHAJIBHOIO paboydero MaBieHUs, IIOMe-
LIAIOT B 3aMKHYTHI 00BeM (KaMepy, 4eXOJl U3 MOJMMEPHOM IUICHKM), KOTOPBIM He JOJDKEH IIPEBEHIIIATH
HAapyXHBI 00beM MCIIBITYeMOTO TpaHchopMaropa 6ojee yeM B 3 pasa.

BHyTps 06BeMa TTOMEIIAIOT BEHTIISATOP, CIIOCOOCTBYIOLINI IIEpEMEIITMBAHIIO CMECH BO3AyXa U Tas3a,
3ATIOTHAIONIETO TpaHchopMaTop.

Tlocne ycraHoBKM TpaHchopMaTopa B 3aMKHYTHIN 00BEM, B IIOCIEIHYI BBOIAT LI YyBCTBUTEILHOIO
nprbopa (TedernckaTessT), pearupyoniero Ha Majlble KOHIIEHTPALMY Ta3a, KOTOPBIM 3aII0JIHEH HCITBITYEMBbIIl
TpaHchopMaTop, U (PUKCUPYIOT TIoKa3aHUA Tpubopa. Yepes orpemeneHHbIN IPOMEXYTOK BPEMEHH BBI-
JIepXKU TpaHchopMaTopa B 3aMKHYTOM o0beMe (HaIpuMep depes 1 4) olepauuio IOBTOPLIOT.

9.7.2 TomoBylo yTeuky rasa ¢, % Macchl Ta3a B MCIBITYEMOM TpaHC(OPMATOPE, OIPENEIAIOT II0
hopmyie

8,76 - 10° - AC - P,- AV
= ? , )
d't'PHOM' Vl'”T

rme AC — pa3sHOCTb KOHUEHTpALMU Ia3a B 3aMKHYTOM OGBeMe 33 BPeMSI BBIIEPXKHU, I/1I;
P, — nasienue rasa, paBHoe 1 Krc/cm%;
AV — pazHOCTb MEXIy 3aMKHYTHIM 0GHEMOM M HAPYXKHBIM 0GBhEMOM UCIILITYEMOTO TPaHC(HOPMATOpa, II;
P, — HOMUHAIBHOE JaBIeHUe rasa B TpaHchopMarope (abcomoTHOE), KIc/cM;
Vrr — ob6beM rasa B TpaHchopMarope, I,

d — TUTOTHOCTB Tra3a B TpaHCcGhOpMaTope;
[ — BpeMA MEXIY U3MEPEHUSIMU, Y.

Hnsa tparcdopmaropa, 3aII0IHEHHOTO 3JIETa30M

AC. Py AV
= 105 . 2=—_—0 7"
g = 1,45-10 Py Vo 6)
IIpumMeganus

1 3HaueHus 06BEMOB, HEOOXOMMMBIX JUTS BBIUMCICHUS YTCUKH, JODKHBI OBITh HAMIEHDI C IIOTPEIIHOCTRIO, HE
npespmatonieit 20 %.

2 Ecnu mkana npubopa LI ONIpeReNcHWs YTeUKM HE KaaubpoBaHa HEIOCPEICTBEHHO I OIpeAcIcHUS
3HAYEHUS KOHIIEHTpAllMy, T/, 5TH 3HAUeHUS HAXOIIT 1Mo 3aBucumoct C = f{u), Ile H — NOKA3aHUS [Ipubopa B
SIMHUIAX IIKAJbI, IPUIOXEHHON K CBUIETENLCTBY 00 arTecTalluy (KamuGpOBKE), MPOBOIMMONM B YCTAHOBIECHHOM
HopsIaKe.

9.8 Onpenenenre TOKA HAMATHMYHMBAHUS BTOPHYHBIX 0GMOTOK

9.8.1 s ompeneleHns Toka HAMATHMYMBAHUSA K UCIILITYeMO BTOPMYHON 06MOTKE IIPU PA30MKHY-
TOM TIEPBUYHON 0OMOTKE IPUKIAABIBAIOT HanpspkeHue U gacroroit 50 T M M3MEPAIOT IIPOTEKAIOIIUIN 110
0OMOTKE TOK.

9.8.2 3nHavenue HanpsoxkeHUa U, B, cOOTBETCTBYIOIIEe 3HAYECHWIO TIEPBMYHOTO TOKA, A, OIIPEIesIIIOT
o Gopmyie

U= IZHOM - K- \/ (RZ + ZZHOM : 038)2 + (ZQHOM : 036)2 > (7)

rae byo, — HOMUHAIBHLIN BTOPUYHEBIN TOK, A;
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K — HOMMHAIBHEI K02(hduueHT 6€30I1acCHOCTY OOMOTKY JJISI U3MEPEHU WIM HOMUHAIBHAS TIpe-
JIeJIbHASA KPaTHOCTh OOMOTKY IS 3aIl[UTHL,
R, — conpoTuBiIeHE BTOPUIHOM OOMOTKM TTOCTOSTHHOMY TOKY, IIPUBEACHHOE K TeMIleparype, Ipu
KOTOPOI1 ONIPENEIAIOT TOK HaMarHMIuBaHuga, OM;
Z)1om — HOMUHAJIGHAS BTOPUYHAS HArpy3ka, Om.

9.8.3 Hanpssxenue U ciieyer n3MepaTh BoabTMETpoM. [lokasaHUS BOJBTMETPA HEOOXOAMMO YMHO-
XUTh Ha KoagdummeHT 1,11.

Jonyckaercs IIpOBOAUTL M3MEPEHUE BOJILTMETPOM, IIOKA3aHUA KOTOPOTO ITPOIOPILIMOHAIIBHBI CPeI-
HEMY 3HAUYCHUIO HAIPSKEHWS, a IIKaja IpalydpoBaHA B AEHMCTBYIOIMX 3HAYEHUSAX CUHYCOUTATBHOM
KPUBOH. YMHOXEHME TIOKA3aHUI BOJIbTMETpa HA Ko3dduimeHT 1,11 B 3TOM Citydae He Tpebyercs.

OCHOBHA4 ITOrPEIIHOCTH BOJILTMETPA JOJDKHA ObITH He Gonee + 1 %.

WNsmepenue Hanpsokenus U poBomAT:

a) HEIOCPEACTBEHHO HA BBIBOJAX MCIIBITYEMOI BTOPHIHOMN OOGMOTKM;

6) 1 TpaHchOPMATOPOB, MMEIOIMX COOCTBEHHYIO IIEPBUYHYIO OOMOTKY, — HAa BBIBOIAX IIEPBUYHOMN
oomotku. IlIpu 5TOM ITOKa3aHUS BOJIBTMETPA HOJDKHBI ObITh YMHOXEHBI Ha kKoabhduument 1,11 u Ha
OTHOIIIEHNE BUTKOB BTOPMIHOM M IIEPBUYHON OOMOTOK;

B) JUIS IIMHHBIX, BTYJIOYHBIX, BCTPOEHHBIX U PA3beMHBIX TPAHC(HOPMATOPOB, HE NMEIOIINX COOCTBEH-
HOM IIEPBUYIHOM 0OMOTKM, — Ha BRIBOJIAX CIIEIMAIBHON «KOHTPOJIHLHOI» 0OMOTKIM, HAMOTAHHOM Ha TpaHC-
dopmaTop Ha Bpems ucubiTaHuii. [Ipm 3TOM 1IOKa3aHMA BOJILTMETpPA JODKHBI OBITh YMHOXEHBI Ha
ko3 dunment 1,11 1 Ha OTHOIIEHUE BUTKOB BTOPUYHON M «KOHTPOJIBHOM» OOMOTOK.

9.8.4 JleiicTByloniee 3HAYCHNE TOKA HAMArHUIMBAHUA CIIENYET M3MEPATH aMIIepMETPOM (MIJLUTAAM-
IIEpMETPOM) Kilacca TOYHOCTHA He Hirke 1.

9.8.5 Tox HAMATHUYMBAHUA BTOPUIHBIX OOMOTOK Dygan(g k) %, HaxomAT 110 (HOPMYyJIe

I

Dyamk) = 12%( 100, ®

2m0M

rae by, — TOK HAMarHUYUBAHMS, A, U3MEPEHHBIH 110 9.8.1;
Ly10n¢ — HOMUHAJIBHBIA BTOPUYHBIA TOK, A;

K— KBHOM win KHOM;
Dy ) — B COOTBETCTBHH € TpeGoBaHMsiMU 6.5.

9.9 UcnbiTaHne HA HATPEB NPH NMPOAODKUTEIHHOM PeKHME PaboOTbI

9.9.1 TpanchopmaTopsl Ha HOMUHAJILHOE Hampsokerue 0,66 kB ucneiteiBaior mo I'OCT 2933, a Ha
HOMUHAJIbHBIE HaIpsokeHUs oT 3 mo 750 kB pxmouutensHo — 1o ['OCT 8024 npu HanGosmblieM paboueM
TIEPBUYHOM TOKE.

[IpumMedaHnue— Jomyckaercss UCHbITaHUE TpaHCHOPMATOPOB Ha HOMUHANBHOe Hanpstxenue 0,66 kB
npooautsh o I'OCT 8024.

9.9.2 HcusiTaHue MIPOBOALT IIpM HopMaJIbHON Temmeparype ucnbitanuit mo 'OCT 15150, ecnu B
cTaHzaprax Ha TpaHC(HOpPMaTOpEl KOHKPETHHIX TUIIOB HE IIPEAyCMOTPEHEBI UHBIE YCIOBUS.

9.9.3 Tlpu ucnbITaHUM TpPaHCGHOPMATOPOB, UMEIOIIUX COOCTBEHHYIO IIEPBMYHYI0 OOMOTKY, TOK K
BBIBOJAM IIEPBUYHON OOMOTKM CIIEAYeT TIOABOMUTH IIPOBOAAMU WIK IIMHAMU IIMHON He MeHee 1,5 M.

TpanchopMaTops, IIpeAHA3HAYSHHBIE UTS SKCIUIYATALMM ¢ KOHKPETHBIM TUIIOM IIIMH, JOIIYCKAETCS
UCIIBITEIBATh 63 yueTa TeMIIepaTyphl IIPOBOIHMKOB, ITOABOOALIMX TOK K IIEPBUYHON 0OMOTKe. B aTOM
CJIydae TIPOBOIHWKY, ITOABONALINE TOK IIPU UCIIBITAHUM, TOJIKHBI COOTBETCTBOBATD YCIOBUAM UX SKCILTY-
aTaluu.

9.9.4 IlluHHBIE, BTYIOYHBIE, BCTPOEHHEIE U Pa3beMHEIe TPaHC(HOPMAaTOPEI UCIIBITHIBAIOT B IEPBUYHOM
TOKOBEAYIIIEM KOHTYPE COIVIACHO PUCYHKY la wim 16.

Heob6xonrMocTs UCTIEITAHUI B KOHTYpe, BUAI KOHTYpA, a TakkKe pasMeprl A, . ¥ By, (KOTOpEIE IIpU
UCIIBITAHUN HE TOJDKHBI OBITH IIPEBHILLECHBI), JODKHEI OBITH YCTAHOBJICHBI B CTAHZApTaX Ha TpaHchopMa-
TOPHI KOHKPETHBIX TUIIOB.

9.9.5 TpaHchopMaTOpEI ¢ HECKOIBEKUMU KO3 duImeHTaMu TpaHchOPMAITH, TI0Ty4aeMbIMI IIEPEKITIO-
YEHUEM CEKILIMI TIEPBUYHON OOMOTKY, MCITBITHIBAIOT IIpM HambombleM Koadhduimente TpaHchopmarm.

9.9.6 Bropuunbie 06MOTKY TPaHCHOPMATOPOB IIPU UCIIBITAHUU JOJIKHEL GBITh 3aMKHYTHL HA HOMU-
HaJIbHYIO HATPY3Ky, Ha aMIIEpMETP JTUOO HAKOPOTKO.

9.9.7 3HauyeHUS IIPEBHIIIEHUA TeMIEparyp 0OMOTOK TpaHchopmaropoB Ha yacrory 60 I ciemyer
KOPPEKTUPOBATE CICAYIOIINM 00pa3oM:
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a) wig TpaHcdopmaropoB mo 1000 A wum mia TpaHchopMaTopoB 0e3 COOCTBEHHON TIEPBUYHOM
OOMOTKM Ha JT100bI€ HOMIHAILHEBIE TOKU

ATgy=1,05 ATy, ®

rae AT, — IpeBBIIIEHUE TEMIIEPATYPHI, COOTBETCTBYIOIEe YacToTe 60 I'i;
ATs, — TIpeBHIIICHUE TEMIIEPATYPhI, OTIpeAeIeHHOe OIBITHBIM ITyTeM Ipu Jactote 50 I'i;

6) mia TpaHcPOpMaTOpoB € COOCTBEHHOI NEPBUYHOII OOMOTKOI HAa HOMWHAILHBIE TOKU CBBIIIE
1000 A

ATgo=1,1ATy,. (10)

9.10 UcnbiTanne HA CTOMKOCTb K TOKAM KOPOTKOTO 3AMBIKAHHA

9.10.1 HWcnpiTaHue IIPOBOIAT IIPU 3aMKHYTBIX HAKOPOTKO BTOPUYHBIX 0OMOTKAX M JTIIOOOM MOIXOMA-
LIeM JUTS OTIBITA HANPsKeHUH gacTotoil (50195) ' mpomyckaHueM Yepes3 MepBUYHYI0 OGMOTKY CIeIyIOLIMX
TOKOB:

a) TOKa, HaMGOJIBIINII IMK KOTOPOro AojckeH ObITh (1,0 — 1,1) i; ; HauanpHOe HeiicTBylOlEe 3HA-

YCHHE HCpI/IO}IP[‘ICCKOﬁ COCTaBJIAIONIEI HE HJOJDKHO IMPEBBILIATD 1, 15 . BpCMF[ IIPOTCKAHUA TOKA —

lEl
1,82
3 — 10 nomynepuonos, YUCIO OIBITOB — 3;
6) Toxa I,, nmeiicTByolee 3HAYEHUE KOTOPOTO B TE€UYEHUE BPEMEHU IIPOTEKAHUS f; HOJDKHO OBITH
TaKUM, YTOGHI BHIIOIHSIIOCH COOTHOLIEHUE

L1120, >21%, 1,212, (11)

IIpu 3TOM 3HaYeHwMe £, JODKHO ObITH OT 0,5 10 5 ¢, YKcIo OnBITOB — 1.

IIpu HaMMYMM TEXHUYECKUX BO3MOXHOCTEI HCIIBITAHUS I10 TEPEYUCTICHUSIM a U 6 MOIyT OBITh
COBMEIIECHHI.

Tlepen ucnierTanneM TeMrieparypa TpaHchopMaTopa JoxHa 6uiTh (25 + 10) °C.

9.10.2 HWcnpTaHue MIpoBOIAT B OMHO(MA3HOM HCIBITATEILHOM KOHTYpe. PasMepsl U KoHUrypauusa
KOHTYpa IIPU UCIIBITAHUM TPaHC(HOPMATOPOB KATEropuid pasMenieHud 2, 3, 4 1 5, a TakKe pacCTOSHUA OT
BBIBOIOB TIEPBUYHOIN 0OMOTKM TpaHchopMaTopa O0 GImKaimmx To9eK (PuKcaIly IIPOBOTHUKOB KOHTYpa
JIOJDKHBI COOTBETCTBOBATh YKa3aHHBIM B CTaHAApTaX Ha TpaHC(HOPMATOPHI KOHKPETHBIX TUIIOB.

WcnpiTaHne IIMHHBIX, BTYJIOYHBIX, BCTPOEHHBIX U Pa3beMHBIX TpaHC(HOPMATOPOB AOITYCKAETCS MPO-
BOIUTD IIPY UMUTAIINN MX IEPBUIHON OOMOTKM HECKOJIBKUMY IIEPBUYHBIMI BUTKAMM, PaclojiaraeMbIMU
PaBHOMEPHO OTHOCHUTEIHLHO BTOPUIHBIX OOMOTOK.

9.10.3 TpaHchopMaTOp CUNTAIOT BBIACPIKABIINM UCIIBITAHNUE, €CIIM:

a) He IIPOM3OIIIO ITOBPEXICHUMN, IIPEMSTCTBYIONINX €r0 MaJIbHeNIIeil pabore;

6) mocne oxaxmeHUA no TemiepaTypsl (25 + 10) °C oH BeImepXKaa UCIBITAHUA II0 IIyHKTaMm 2, 10,
12 Tabauuer 12;

B) IIOTPEIIHOCTU BTOPUYHBIX OOMOTOK, MU3MEPEHHBIE ITOCIIe PA3MAaTHUYMBAHUS, COOTBETCTBYIOT VC-
TAHOBJIEHHBIM KJIACCAM TOYHOCTU U He M3MEHIINCH 110 CPABHEHUIO ¢ IIePBOHAYAILHEIMU 0ojiee YeM Ha
MOJIOBUHY 3HAYEHWI, YCTAHOBICHHBIX I 3TUX KJIACCOB.

B cranmaprax Ha TpaHchopMaTOpPEl KOHKPETHBIX TUIIOB, ¥ KOTOPBIX ITIOTHOCTH OMHOCEKYHIHOIO TOKA
TEPMUUYECKON CTOMKOCTU IIPEBBIIIACT 3HAUCHUS:

a) y tpancdopmaropoB Ha yactoty 50 I'm;

160 A/MM? — [T MEIHBIX ITPOBOTHIKOB;
105 A/MM? — I ATIOMUHUEBBIX IIPOBOIHIKOB;
6) vy TpaHcdopMaTOpOB Ha yacToTy 60 I
154 A/MM? — I MEIHBIX TTPOBOTHUKOB;
101 A/MM? — Ui aJIOMUHUEBEIX IIPOBOIHUKOB
ITOJKHBI OBITh YCTAHOBIEHBI AOITOTHUTEIBHbIE KPUTEPUH, TIOATBEPKIAAIOIINE, YTO TpaHCHOPMATOP BHIIED-
KaJl UCIIBITAHNS Ha CTOMKOCTD K TOKAM KOPOTKOTO 3aMBIKAHMS.

D) [Tpu uCrBITAHUN MIHHBIX, BTYIOYHBIX, BCTPOEHHBIX 1 PA3he MHBIX TPAaHCHOPMATOPOB 3HAUEHIIE HANGOIBIIIETO
nrKa TOKa He YCTAHABIMBAIOT.
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9.11 UsmepeHue COIPOTUBIEHUS BTOPUYHBLIX OOMOTOK IIOCTOSHHOMY TOKY IIPOBOIAT IIO
TOCT 3484.1.

9.12 HcmpiTaHue MAaCIOHAIIOJHEHHBIX TPaHCGOPMATOPOB HA TE€PMETUYHOCTD IIPOBOIAT IO
TOCT 3484.5.

9.13 MeTobl 1 BUIBI UCIIBITAHUH TpaHcGOPMATOPOB HA YCTOMYMBOCTD K KIIMMATUUECKMM BHEIITHUM
BosgeitcTBytommM dakropaMm 1o 'OCT 16962.1 1 MexaHNIeCKUM BHEITHUM BO3AEUCTBYIONIMM (hakTopaM
no I'OCT 16962.2 mo/okHBI OBITH YKa3aHBI B CTAHAAPTAX HA TPaHCHOPMATOPHI KOHKPETHBIX THIIOB B
3aBUCUMOCTU OT UCITOJIHEHUSA Y KOHCTPYKTHUBHEBIX 0COGEHHOCTEH TpaHChOopMaTopoB.

MeTpoornyeckue XapakKTepUCTUKI IIPOBEPAIOT OMHUM U3 CIEAYIONINX CIIOCOGOB:

a) IIyTeM HerocpeacTBeHHoro onpeneneHus norpenrHocteir no I'OCT 8.217 npu HaubonbiieM u
HaUMEHbIIIeM pabounx 3HAYCHUSAX TEMIIEPATYPhI ¢ YUETOM JTUTEIHLHOTO HarpeBa. IIpu 3TOM TOKOBHIE U
VIJIOBBIE IIOIPEIIHOCTY HE JTOJDKHBI IIPEBEIIIATS 3HAYCHMI, YCTAHOBICHHBIX B 6.4.2 UISI COOTBETCTBYIOIIMX
KJIACCOB TOYHOCTH;

6) myreM M3MepeHUSA TOKOB HAMATHUYMBAHUSA corjacHo 9.8.5 mpu HambGoiblieM ¥ HaUMEHbIIEM
paboyux 3HAYEHMSIX TEMIIEPATYPLI ¢ YIETOM UIMTEIBLHOTO Harpesa. I1pu 3ToM 3HaUeHMe TOKA HaMarHudu-
BaHUSA JODKHO COOTBETCTBOBATH CIICHYIOIIMM YCIOBUSIM:

IHS.M

% 100 <V /200 + 8 201 (12)

I

%woﬂfﬂfoﬁéﬁm, (13)
2HOM

e Dy, o) > Duav,,,) — TOKM HAMarHVYUBAHNUS TP HAMOOMBLIEM M HAMMEHBIIEM PAGOYMX 3HAYCHHUAX
TEMIIEPATYPHL, A,
b0y, — HOMUHATBHBIN BTOPUYHBIl TOK, A;
Jron — TIPEZIEN HOMYCKAEMOIT TOKOBOI MOTPELIHOCTH, %;
o — IIPEAEI HOIYCKAEMOI YIJIOBO# IOIPEIHOCTH, Cpal.

IIpu ucnerTaHuax TpaHCHOPMATOPOB KATETOPUU pa3MelleHNA 1 Ha BO3MEWCTBHE WMCIBITATEIHHBIX
CTaTUYECKMX HAarpy3oK OCHOBaHWE TpaHchopMaropa XECTKO 3aKpeIUIIoT, a K CEPEMHE BBIBOJA €T0
MIEPBUYHOI OGMOTKY IPUKIIAIBIBAIOT UCIILITATEILHYIO HATPY3KY, PABHYIO 3HAYCHUIO, YKA3aHHOMY B 6.2.3.
Vka3zaHHy10 HarpysKy IpUKIagbBAIOT IIOOYEPEAHO B TPEX B3aAMMHO IIEPIIEHAVKYIAPHBIX HAIIPABICHUAX: B
TOPM30HTAJILHOI ITIOCKOCTH IO OCH BEIBOJIA B CTOPOHY OT TpaHC(HOpMAaTOopa, B TOPU3OHTATHHOM TNIOCKOCTU
B HaIlpaBleHUM, NTEPIIEHANKYISIPHOM OCH BEIBOJIA, B BEPTUKAIBHON IDIOCKOCTH 10 HAIIPABICHUIO K OCHO-
BaHUIO.

B xaxaoM HampaBieHUM BpeMs BBIIECPXKU Harpy3ku — 1 MuH.

TpancdopMaTop CIUTAIOT BRIEPXKABIINM UCIIBITAHKUE, €CTM BO BPEMS M TIOCJIE €TO MPOBEACHUS HE
OTMEUYEHO MOBpeXIeHUe TpaHchopMaTOpa WM BHIBOAA, TEIU Macia Y MACIOHAIIOTHEHHBIX U YBETNYEHUE
YTEUKH rasa y ra30HaIllOJTHEHHBIX TPaHC(HOPMATOPOB.

9.14 HcnbiTande HA NPOYHOCTH MPH TPAHCHOPTHPOBAHHM

9.14.1 MeToapl NCIIBITAHNA HA IIPOIHOCTH IIpH TpaHcTopTupoBaHuy 1o 'OCT 23216 HOIKHBI OBITH
TIPUBENEHHI B CTAHIAPTaX HA TpaHCHOPMATOPHI KOHKPETHBIX TUIIOB.

9.14.2 Tlocme ucnmrTanusa TpaHcHOPMATOPHI PACTIAKOBHIBAIOT, MIPOBOMAT BHENTHUIT OCMOTP TpaHC-
dopMaTopoB, Tapel, KPEIUICHWIA, a TaKXKe IIPOBEPSIOT IMapaMeTPHl, YCTAHOBIICHHBIE B CTaHAApTaX Ha
TpaHC(HOPMATOPHI KOHKPETHBIX THIIOB.

9.14.3 TpanchopMaTop M €ro YIIAKOBKY CUMTAIOT BhIAEPXKABIINMU UCITHITAHUE, €CITH:

NIPU BHELIHEM OCMOTpPE YIIAKOBKM HE OOHApYXKEHbI MeXaHUYeCKUe TIOBPEXICHUS Taphl, BeOylye K
HOTEpE 3AIUUTHBIX CBOMCTB, a TAKXKE HAPYIUIECHUS KPEeIUICHUI YIIaKOBaHHBIX M3Aenuii B Tape. JomyckaeTca
ocinabiaeHre KPEIUIEHWM M3IENMs B Tape, €CJIM 3TO HE IIPUBENIO K IOBpeXIeHUIO TpaHchopmaropa B
TIpoliecce UCITBITAHNS;

IIpY BHEIIHEM OCMOTpe TpaHchopMaTropa He OGHApYXKEHO IMOBPEXICHUIT, IPEMITCTBYIOUIMX €ro
paboTe, U pe3yJILTATHI IIPOBEPKU I1APAMETPOB TTOJIOXKUTEIbHEIE.

9.14.4 Tlpu yrmakoBKe HECKOJIBKMX TPAaHC(HOPMATOPOB B OOUH SIIUK HOITYCKAETCS IIPOBEPKY IIapa-
METPOB IIPOBOJUTH BHIGOPOUHO. YUCIIO TOIUIEKAIINX UCITBITAHIIO TpaHCGHOPMATOPOB TOJDKHO GBITH YKA3aHO
B CTaHAAPTAX HA TpaHCHOPMATOPHI KOHKPETHBIX THUIIOB.

9.14.5 ]yt xpynmHOrabapuUTHBIX TPaHC(HOPMATOPOB UCIIBITAHUE AOIMYCKAETCA HE IPOBOAWTH, 4 CIIO-
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COOHOCTH TpaHC(HOPMATOPOB U YIIAKOBKM IIPOTUBOCTOSTH Pa3pylIaolIeMy ACHCTBHUI0 MEXaHWMYECKHUX Ha-
TPY30K ITpY TPAHCIIOPTUPOBAHUH IOITYCKAETCH OLICHMBATH HA OCHOBAHUHU PE3Y/IETaTOB TPAHCIIOPTUPOBAHUA
9TUX WIN aHAJIOTMYHBIX MM U3 IIOTPEOUTETIO.

9.15 HcnbiTanne yOakoBKU HAa cOpachiBaHue

9.15.1 Mertonpl UCIIEITAHUS YITAKOBKY TpaHChopMaTopoB Ha copackanue 1o I'OCT 18425 moymKHbL
OBITH YKA3aHBI B CTAHIAPTAX Ha TpaHC(HOPMATOPBI KOHKPETHEBIX TUTIOB.

9.15.2 VchpITaHUIO ITOABEPTalOT YIIAKOBKY CYMMapHOI Maccoil (BMeCTe ¢ YIIaKOBAHHBIM U3IETNEM)
1o 200 xr. YmakoBKy cymmapHOU Maccoit 6oriee 200 KT, a TakKe YIIAKOBKY, MapKHMPOBAHHYIO 3HAKOM
«Xpymnkoe. OCTOPOXKHO» MCIBITAHUIO HAa IIPOYHOCTH IIPU COpackIBAHUY HE ITOIBEPraioT.

9.15.3 Smux (YymakoBKy) ¢ HaXOAIIIMMCSI B HeM TpaHchopmaTtopoM (TpaHchopMaTopaMu) WIN
MaKeTOM, UMUTUPYIOIIUM VYIIaKOBaHHBIE TpaHC(HOpMAaTOpHI, COpachIBAIOT OMUH pPa3 Ha IUIOMIAAKY IIO
T'OCT 18425 Ha ero TOpIEBYIO CTOPOHY € BBICOTHI:

0,5 M — Ipu cymMapHOI Macce TpaHchopMaTopa 1 yIIakoBKy 10 100 KT BKIIOUUTEHHO;

0,3 M — mpu cymmapHO# Macce TpaHchopMaTopa 1 yriakoBKY oT 100 mo 200 KT BKITIIOUUTEIBHO.

9.15.4 Ilo oKOHYAaHWM MCIIBITAHUA IIPOBOMAT BHEIIHMI OCMOTP YIIAKOBKH.

9.15.5 YnaxkoBKy CUMTAIOT BBIAEPKABLIEH MCIIBITAHUE, €CIIM IIPU BHEIIHEM OCMOTpEe He OOHAPYXKEHO
CEPBE3HBIX ITOBPEXIEHUIT, BEAYIIINX K ITOTEPE €€ 3aIllIUTHRIX CBOMCTB. JlommycKaeTcs ociabieH1e OTAETbHBIX
KpeIUICHUIA.

9.16 IlonTBepXIeHUE CPeIHEN HAPAOOTKI IO 0TKA3a IIPOBOMAT HA OCHOBAHUH cGopa y oTpebuTeseit
u 06pabotky mHpopMauy o0 pabore TpaHCGHOPMATOPOB WIM UX IMPOTOTUIIOB IO METOAMKE, YKa3aHHOU B
cTaHmapTe Ha TpaHCcHOPMATOp KOHKPETHOTO TUIIA.

9.17 Meronpl MCIIBITAHUA Ta30HAIIOJHEHHBIX TpaHCGOPMATOPOB HA B3PBIBOGE30IACHOCTD CJIEMYET
YKa3bIBaTh B CTAHAAPTAX HA TPaHCGHOPMATOPHE! KOHKPETHBIX TUIIOB.

10 TpancnopTHpoBaHMe W XpaHEHHE

10.1 TpancmoprupoBaHue

10.1.1 TpebGoBaHusA X TPAaHCIOPTUPOBAHUIO B YACTH BO3HEHCTBUS MeXaHHYEeCKMX (haKTOpPOB IO
TOCT 23216 n xmmMmarnyeckux ¢axropoB BHemHei cpensl 1o TOCT 15150 mo/okHBI GHITH YKA3aHBL B
cTaHgapTax Ha TpaHCchOpMATOPHI KOHKPETHEIX TUITOB.

[Ipy TpaHCITOPTUPOBAHWM B TPAHCIIOPTHBIX KOHTeiHepax TpaHchOpMaTopsl 6€3 WHINBUAYATHHON
YIIAKOBKY JTOJDKHBI OBITH HAZEKHO 3aKPEIUIEHBI M TIPEIOXPAHEHBI OT MEXaHNIECKIX TIOBPEXICHMIA.

JotmyckaeTcs TpaHCIIOPTUPOBaHUe TpaHCHOPMATOPOB B IIpefieiaX OJHOTO Topona 6e3 YIIAaKOBKY P
YCIIOBUY TIPUHATAS HEOOXOMIUMBIX MEP, UCKIIOUAIOIINX BO3MOXHOCTD MX ITOBPEXIEHNS.

10.2 Xpanenue

10.2.1 TpeboBaHuA K XpaHEHUIO TPaHCHOPMATOPOB B YACTU BO3ACUCTBUS KIMMATUIECKUX (haKTOPOB
BHenrHen cpeasl 10 F'OCT 15150 mosKHBL GBITH YKAa3aHBI B CTaHAAPTAX HA TpaHCGHOPMATOPHI KOHKPETHBIX
THTIOB.

11 YKa3aHus no 3KCILTyaTAIMH

IIpu BBOZE TpaHCHOPMATOPOB B AKCILTYATAIIMIO, a TAKKE B IIPOLIECCE SKCIUTyaTallUuK TpaHchopmaro-
POB crenyeT coOIIonaTh TpeOOBAaHUS, YCTAHOBIEHHBIE B CTAHAAPTAX HA TPaHC(OPMATOpPbl KOHKPETHBIX
TUIIOB. DTU TPeGOBAHUS MTOJDKHEI GBITH YKA3aHBI B AKCIUIYATALIMOHHON TOKYMEHTALIUMY.

12 T'apaHTHH H3rOTOBMTEJS

12.1 W3roToBUTEIDL TapaHTUPYET COOTBETCTBUE TPaHC(HOPMATOPOB TPeOOBAHNAM HACTOSIIETO CTAH-
JapTa IpU COOIIONEHUU YCIIOBUI IIpUMEHEHUS, SKCIUTyaTallui, XpaHEHUS Y TPAHCIIOPTUPOBAHUA, yCTa-
HOBJICHHBIX HACTOSAIUMM CTAHIAPTOM.

TapaHTUIHEI CPOK SKCIUTyaTallMK TPAHC(HOPMATOPOB — TPU Iofa C MOMEHTA BBOJIA B SKCILIyaTaLUIO,
HO He 6oiee TPEX C IIOJIOBUHOM JIET CO JH OTTPY3KHM C IIPCAIIPUATUA-U3TOTOBUTCIIA.

12.2 Ina TpaHchopMaTOpoB, IpeIHA3HAYEHHBIX IJIS SKCIIOPTa, FAPaHTUHHBIN CPOK SKCIUIyaTalluu
YCTaHaBJIMBAXOT B COOTBETCTBUM C TpC6OBaHI/IHMI/I, IIPUHATBIMU B CTPAHC-MU3TOTOBUTECIIC.
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MMPUITOXEHHUE A
(obs13aTenbHOE)

IlepedeHnb CIPABOYHLIX JAHHBIX, MPUBOAMMBIX B MH(OPMAIMOHHBIX
MaTepuaiax npeanpusTua-u3roToBUTEIs

B nHbDOpMAIIMOHHBIX MaTepranax IPeOIpUsSTHSI-U3TOTOBATEIS CISAYeT YKA3bIBATh CICAYIONINAE CIIPABOYHBIC
JIaHHBIE:

a) JIOIyCTUMBbIe BTOPUIHBIC HATPY3KM JUTS Pa3IMIHBIX KIACCOB TOUHOCTH, €CIM TaKoe TpeOOBaHUE IIPeIyCMOT-
peHO B CTaHAapTe HA TpaHCHOPMATOP KOHKPETHOTO THIIA;

6) KOHCTPYKTWBHEIC JaHHbIC: HOMIHANIBHOE YCI0 aMIIEPBUTKOB, CPEIHION JUTMHY MATHUTHOTO MIYTH 1 CEUCHIE
MAaTrHHUTOIPOBO/IA, COIPOTHUBIACHNE BTOPUIHON OOMOTKM ITIOCTOSHHOMY TOKY, pacueTHOe 3HAYCHUE WHAYKTHBHOTO
COTIPOTHBACHNS BTOPUUHBIX OOMOTOK (6€3 ydueTa BIMSHUS BHEITHUX MAaTHUTHBIX TIOJIEH);

B) THUITOBbIC KPHWBbIC HAMaTHWIMBAHWS MAaTHUTOIIPOBOAOB BTOPMYHBIX OOMOTOK JJIST 3allUTHI, CHSITHIE IIPU
MPaKTHICCKA CHHYCOUIATBHOM HAIPSDKeHUH (3aBUCHMOCTh MAaKCUMAIbHON MHAYKIIUKA OT ACHCTBYIONIETO 3HAUCHUS
HaPSKeHHOCTH MarHUTHOTO TIOJIA);

T) KpUBBIC IIPEACTHHON KPaTHOCTH BTOPUIHBIX OOMOTOK JUTS 3aIIUTHI A1 KPaTHOCTEH, He IIPEBBITIAONINX TOKA
JAMHAMMAYECKOI CTOMKOCTH, JEICHHOTO Ha 1,8 - V2 ¥ Ul BTOPUUHBIX HATPY30K — 25 % HOMHHAJIBHOTO 3HAUCHIS
(1o He meHee 10 B-A) u BbItIIC.

Hns tpaHcopMaTOpOB ¢ HECUMMETPUIHBIM PACIIONOXKEHUEM MEePBUYHON W BTOPUIHON OOMOTOK JMaIla3oH
HArpy30K HITKe HOMUHATBHON MOXET OTIMYATHCA OT YKa3aHHOTO;

J1) KOHCTPYKTUBHBIE OCOOCHHOCTH TpaHCHOPMAaTOpOB.

IIpuMedanue— JaHHbBIE TepedUCIeHIHN 6 — 2 IPUBOIAT LA TPaHCHOPMATOPOB HA HOMUHAIb-
HBbIe HAIpsDKeHUS 6 KB u BhIIe (¢ yKazaHUEM 3HAYECHUM MX BO3MOXHBIX OTKJIIOHEHUH).
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Jonmyckaemas 06JacTh MOTPENIHOCTEH IS TPAHC(POPMATOPOB PA3THYHBIX KJIACCOB TOYHOCTH

Ta6nruua B.1
[TorpemntHoCTH
Krnacc Trounoct
TOKOBas YIioBast
+f +5
0,1;0,2; 0,5; 1 RS AN
b 24 bt \\ \ - <
N Oz A N NN N
REARMNNNY B NN 0] 720
AND \ N\
-f 5
+f +5
NN\ %7 NS .. % 2
0,2S; 0,55 0 E=p oM oA NN\NL1: 24140m
1S NE2NNNNNNNN Q0] 120 ;.E\\ZQ\\\\\\\\\JQO‘ 120
-f -3
3;5;10 +f

(=]

-f

He mopMupyeTcs

29



T'OCT 7746—2001

VAK 621.314.224:006.354 MKC 17.220.20 E64 OKII 34 1440

KittoueBble clioBa: 21eKTpOMAarHUTHBIE TpaHCHOPMATOPHI TOKA, TEXHUYECKIE Tpe6oBaHN A, 6e30I1aCHOCTD,
IIpHueMKa, TPAHCIIOPTUPOBAHILE, XPAHEHIIE

Penakrop T.A. Jleonosa
Texuuueckuit penakrop JLA. Iyceea
Koppexrop B.HU. Bapenuosa
KowMmnblotepHas Bepcrka A.H. 3onomapesoii

IMoamucano B mevars 14.02.2007. ®opmar 60 x 84 1/;. Bymara odcerHaa. Tapuutypa Taitmc.
ITeyats odpceTHas. Ve mew. 1. 3,72. Vy.-uzpa. 3,55. Tupax 108 k3. 3ak. 135. C 3707.

OI'VII «Cranpaprundopm», 123995 Mocksa, [panatHbli iep., 4.
www .gostinfo.ru info@gostinfo.ru
Ha6pano Bo ®I'VII «Cranmapruadopm» va [IDBM.
Orneyarano B dpunnane ®I'YII «Crannapruagopm» — THIL «MOCKOBCKMA TIE9aTHHK»>, 105062 Mocksa, JIamuH nep., 6.


https://meganorm.ru/Data1/9/9776/index.htm
https://meganorm.ru/list2/64511-7.htm
https://meganorm.ru/Index1/7/7074.htm

