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FOCT 7746—2015

MNpegncnosne

Llenn, ocCHOBHble MPUHUKUMNbLI 1 OCHOBHOU NOPSAOK NpoBefdeHWs paboT MO MeXrocyfapCTBEHHOW CcTaH-
papTtusaunn yctaHosneHbl FTOCT 1.0—92 «MexrocypgapcTBeHHass cuctema crtaHgaptusaunn. OCHOBHble MNO-
noxeHuna» n NOCT 1.2—2009 «MexrocygapcTBeHHas cuctema ctaHfapTmnsaynn. CtaHgapTbl Mexrocynap-
CTBEHHble. NpaBuWia W pekoMeHAaLWW MO MeXrocyaapcTBeHHOW cTaHgapTusauuun. MpaBuna paspadoTku,
NPUHATUA, MPUMEHEHUSA, OGHOB/IEHUSA N OTMEHbI»

CBefeHusi o cTaHgapTe

1 PABPABOTAH O6u,ecTBOM C OrpaHNYeHHOl OTBETCTBEHHOCTbIO «L| CB3AM» {000 «L, CB3M») n OT-
KPbITbIM aKLMOHEPHbIM 06LecTBOM «CBepAnoBCKMiA 3aBog TpaHchopMaTopoB Toka» (OAO «C3TT»)

2 BHECEH TexHuuyeckum komMuTeTOM Mno ctaHgaptusaummn TK 016 «3nekTposHepreTuka»

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MO cTaHAapTu3auuu, MeTposiorum n ceptudukauum (Nnpo-
Tokon oT 10 gekabps 2015 r. No 48)

3a NpuHATUE NPOrosocoBau:

KpaTkoe HaumMeHoBaHue cTpaHbl Kop cTpaHbl no MK CoBpallieHHOe HauMeHOBaHWe HalLMoHaNbHOTO opraHa
no MK (ISO 3166)004-97 (1SO 3166)004-97 no ctaHgapTusauum
AsepbaiigxaH AZ AscTaHgapT
ApmeHna AM MuH3akoHOMUKK Pecny6nmnkn ApmeHuns
Benapycb BY lFocctaHaapT Pecny6nvku Benapycb
KazaxcTtaH Kz lFocctaHgapt Pecny6nvkn KasaxctaH
Knprusnsa KG KblprbisctaHaapt
Mongosa MD Monpgosa-CtaHaapT
Poccus RU PocctaHgapTt
TamknkncTaH T TampKukctTaHgapT
Y36ekncTaH uz YacTtaHgapT
YKpavHa UA MWH3KOHOMPa3BUTUA YKPanHbl

4 TMpukazom PegepanbHOro areHTCTBa NO TEXHUYECKOMY PeryiupoBaHui0 U MeTPOiorMn oT 23 UKoHSA
2016 . No 674-cT MexrocygapcTBeHHbl cTaHaapT FTOCT 7746— 2015 BBeAeH B feiicTBMe B KayecTBe HaLMo-
HaslbHOro cTaHpapTa Poccuiickoin ®epgepauunn ¢ 1 mapta 2017 r.

5 B HacTosWweM cTaHfapTe y4TeHbl OCHOBHble HOPMaTUBHbIE MOJIOXEHUS MeXAYHapoAHbIX cTaHAap-
TOB: M3K 61869-1(2007) «TpaHcopmaTopbl nameputenbHble. YacTb 1. O6wme Tpe6oBaHus» («Instrument
transformers — Part 1: General requirements». NEQ); M3K 61869-2(2012) «M3mepuTenbHble TpaHchopma-
Topbl. YacTb 2. [lononHuTeNbHbIe Tpe6oBaHMA Kk TpaHchopmaTopam Toka» («Instrument transformers — Part 2:
Additional requirements for current transformers», NEQ)

6 BBAMEH FOCT 7746—2001
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MHcbopMauns 06 U3MeHeHUsIX K HacTOosLeMy CTaHZapTy Ny6/vMKyeTCs B eXerofgHom nHdopMalm-
OHHOM yKasaTesie «HaumoHa/bHble CTaHAapThi» (M0 COCTOSHMIO HA 1 AHBapst TEKyLero roga), a TekcT
N3MeHeHWi 1 NMONpPaBoK — B eXEeMeCAYHOM MH(POPMaLMOHHOM yKa3aTesne «HaunoHanbHble CTaH4apTbi».
B cnyuyae nepecMoTpa (3ameHbl) UM OTMeHbl HACTOSLLEro cTaHaapTa CooTBeTCTBYlOLLee yBeJoMIe-
Hue 6yaeT Ony6/MKOBaHO B €XEMECAYHOM MH(OPMALMOHHOM yKasaTesne «HauMoHanbHble CTaHaapTbi».
CooTBeTCTBYLWAas MHOPMaUWs, YBeAO//INIeHNO U TeKCTbl pa3mellalnTCs Takke B MHDOPMAaLMOHHOM
cncTeMe O6LLEro Nonb30BaHNs — Ha ogmumanbHOM caiiTe defepasbHOro areHTCTBa N0 TeXHUYECKOMY
perynMpoBaHuio 1 MeTpPoIorMn B ceTu MHTepHeT (Www.gost.ru)

© CtaHpapTuHdopm. 2016

HacTosAwunii cTaHAapT HEe MOXET 6bITb MOIHOCTLIO WV YACTUYHO BOCNPOU3BEAEH, TUPaXUPOBAH U pac-
npocTpaHeH B KaYeCTBE 0hMLMANbLHOIO N3gaHus 6e3 paspelweHus defepasibHOToO areHTCTBa Mo TEXHUYECKO-
MYy perynupoBaHunio 1 MeTposiorum
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M E X O C Y 4 AP CTUBEWHH bl 1 C T A H O AP T

TPAHC®OPMATOPbBI TOKA
O6lWwmne TEXHUYECKNE YCTOBUS

Current transformers. General specifications

Jata BBegeHnsa — 2017—03— 01

1 O6nacTb NPUMEHEHUSA

HacToAwunin cTtaHgapT pacnpocTpaHsAeTca Ha 3/1eKTpOMarHuTHble TpaHcopmaTtopbl Toka (fAanee —
TpaHcopmaTopbl) HA HOMUHaNbHOe HanpsixeHne oT 0.66 A0 750 KB BKNOUNTENbHO, NpefHa3HaYeHHble AN1s
nepejayun curHasna niMepuTenbHON nHopmaunn npuéopam MsMepeHus, 3alnTbl, aBTOMaTUKN, CUTHann3a-
LN 1 ynpasB/ieHNs B 3/1IeKTPUYECKMX Liensax NepeMeHHOro Toka yactotoli 50 nnum 60 Ny. paspaboTaHHble nocne
1 AaHBapsa 2016 .

JononHuTtenbHble Tpe6oBaHUA K OTAeNbHbIM BuAaM TpaHc@OpMaTopoB B CBA3W CO creuundukoin mnx
KOHCTPYKLMN WUAN Ha3HavyeHus (Hanpumep, ANS KackagHbliX TpaHCcopMaTopoB, TpaHcopmMaTopoB, npegHa-
3HaYeHHbIX N8 paboTbl C HOPMUPOBAHHOW TOYHOCTLIO B NEPexXoHbIX pexunmax, TpaHcopmaTopoB A5 ycTa-
HOBKM B KOMMJIEKTHbIX pacnpegenutenbHbix ycTpoicTeax (KPY), noasHo akpaHMpOBaHHbIX TOKOMPOBOAAX,
KOMOUHMPOBAaHHbIX) cneAyeT ycTaHaB/AMBaTb B CTaHAapTax, TEXHUYECKUX YC/IOBUAX, AOr0BOpax UAN KOHTpak-
Tax (ganee — AOKYMeHTauuun) Ha TpaHCopmMaTopbl KOHKPETHbLIX TUMOB.

CTaHpapT He pacnpocTpaHseTcsa Ha TpaHcdopmaTopbl 1abopaTopHbie, HYy/1eBOW NocnefoBaTe/IbHOCTH,
cymmMmupytowmne, 6/10kMpytowmne, Hacbllarmumecs.

2 HopmaTtunBHbIe CCbISIKA

B HacToslleM cTaHAapTe MCMob30BaHbl CCbIJIKM Ha CleAylolne MexrocyaapcTBeHHble cTaH4apThbl:

FOCT 2.601—2013 EgnHan cuctema KOHCTPYKTOPCKOW AOKYMeHTauumn. JkcnayaTaymMoHHble 4OKYMEHTbI

FOCT 8.217—2003 lNocygapcTBeHHasa cucrema obecnevyeHus eguHcTBa nusmepeHuin. TpaHcchopmatopbl
TOoKa. MeToaunKa noBepku

FOCT 12.2.007.0— 75 Cuctema cTaHAapToB 6e3onacHoOCTU Tpyaa. M3pgenus anekTtpoTexHuyeckue. O6-
wure TpeboBaHMA 6e3onacHOCTU

FOCT 12.2.007.3— 75 CucTemMa cTaHAapTOB 6€30MacHOCTUN Tpyaa. D/1eKTPOTEXHMUYECKME yCTpolicTBa Ha
HanpsxeHue cBbiwe 1000 B. Tpeb6oBaHnA 6e30nNacHOCTH

FOCT 12.3.019—80 Cuctema cTaHgapToB 6e3onacHOCTM Tpyda. MicnbiTaHUsa n namepeHus anekTpuye-
ckue. O6uwme TpeboBaHnsa 6e30nNacHOCTH

FOCT 15.001—881) Cuctema pa3paboTKu M NOCTAaHOBKU MPOAYKLMN HA NPOM3BOACTBO. MpoayKuus npo-
M3BOACTBEHHO-TEXHNYECKOTO Ha3HavyeHuns

FOCT 15.309—98 Cnctema pa3paboTKM M NOCTAHOBKN NPOAYKUUM HA NPON3BOACTBO. MIcnblTaHUA U Npu-
emMka BblMyckaeMoi npoaykumn. OCHOBHble NOMOXEHUS

11 B Poccuiickoii ®epepaumm geicteyet FOCT P 15.201—2000.

N3paHue ouumansHoe
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FOCT 27.003— 90 HagexHoCTb B TexHuke. CocTas 1 obumne npaeBuna 3afaHns TpebosBaHnii No Hagex-
HOCTU

FOCT 403—73 AnnapaTtbl 3/1eKTpU4eckne Ha HanpsxeHne o 1000 B. flonycTumblie TemnepaTtypbl Ha-
rpeBa yacTeili annapaToB

FOCT 1516.2—97 OniekTpoob6opy0BaHME 1 3/1IEKTPOYCTAHOBKM NepeMeEHHOro Toka Ha HanpsixeHune 3 kB
1 Bblwe. O6WKne MeToAbl UCMbITaHNI 3N1EKTPUYECKOW MPOYHOCTU U30NALUN

FOCT 1516.3—96 3nekTpoobopynoBaHue NepeMeHHOro Toka Ha HanpsxeHusa ot 1 go 750 kB. Tpe6o-
BaHWA K 3/1eKTPUYECKOW NPOYHOCTN U30NALMKN

FOCT 2933—93,J Annapatbl 3/71eKTPUYECKME HU3KOBOJbTHblE. MeToAbl NCNbITaHWN

FOCT 3484.1—88 TpaHctopmatopbl cuioBble. MeToAbl 3N1€KTPOMarHUTHbIX UCNbITAHWI

FOCT 3484.5—88 TpaHcdopmaTopbl cuioBble. VicnbiTaHNA 6aKOB Ha repMeTUYHOCTb

FOCT 6581—75 MaTepuanbl 3/1eKTPON3ONASALNOHHbIE XUAKNEe. MeToAbl 31eKTPUYECKNX UCNbITaHNN

FOCT 8024—90 AnnapaTthbl 1 3/IEKTPOTEXHNYECKNE YCTPOICTBA NepPeEMEHHOrO Toka Ha HanpshXeHue CBbl-
we 1000 B. Hopmbl HarpeBa Npu NPOAO/IKUTEIbHOM pexnme paboTbl U MeToAbl UCMbITaHWI

FOCT 8865—93 CucTeMbl a/1eKTpnyeckoin ndonaumm. OueHka HarpeBo-CTOMKOCTU 1 Knaccudumkaumns

FOCT 9920—89 (M3K 694—80. M3K 815—86) OD/1eKTpOyCTaHOBKW MEPEMEHHOTO TOKa Ha HanpshkeHue
oT 3 A0 750 kB. iNIMHa NyTN yTEeYKN BHeLWHel nsonauumn

FOCT 10434—82 CoepgunHeHMS KOHTaKTHble 3nekTpuyeckue. Knaccudukauma. O6wmne TexHUYecKne
Tpe6oBaHus

FOCT 14192— 96 MapknpoBKa rpy3os

FOCT 14254—96 CTeneHu 3auwunTbl, obecneynBaemble o6onoykamu (Kog IP)

FOCT 15150—69 MawunHbl, Npubopbl N Apyrue TexXHU4Yeckne mnsgenusa. VICNosHeHUs ANA pasnuyHbIX
KnumMaTnyeckmx paoHoB. Kateropuu, ycnoBusi akcnayataumm, XpaHeHUs u TpaHCNOPTUPOBaHUA B YacTu BO3-
AelicTBMA KNMmaTuyecknx hakTOpoB BHeLlHel cpefbl

FOCT 15543.1—89 W3penusa anekTpoTexHuyeckne. O6uwme TpeboBaHMA B HaCTU CTOMKOCTU K KNMMaTu-
YeCKMM BHELWHUM BO3AeicTByOWMUM hakTopam

FOCT 15963— 79 V3aennsa anekTpoTexHnyeckne AN panoHOB C TPOMUYECKUM KinmaTom. O6uime Tex-
HUYyeckne TpeboOBaHMA N MeTOAbl UCMbITaHU

FOCT 16504—81 CucTtema rocygapcTBeHHbIX UCMbITaHWU NPOAYKLMN. MICNbITAHUA U KOHTPOJ/Ib KayecTBa
npoaykumn. OCHOBHble TEPMUHBLI 1 OonpeaeneHns

FOCT 16962.1—89 (MOK 68-2-1—74) N3genna anekTpoTexHnyeckne. Metoabl UCNbITAHUI Ha YCTONUM-
BOCTb K K/IUMaTU4eCKMM BHELWHUM BO3felicTBylOWMM hakTtopam

FOCT 16962.2—90 M3penusa anekTpoTexHuyeckme. MeToabl UCMbITAHU HAa CTOMKOCTb K MeXaHU4YeCKUM
BHELWHNUM BO34EeNCTBYOWNUM hakTopam

FOCT 17516.1—90 U3genua anekTpoTexHuyeckme. O6uime Tpe6oBaHMUSA B HacTu CTOMKOCTU K MexaHWU-
YECKVM BHELWHWUM BO3JelicTBYOWMM hakTopam

FOCT 18425— 73 Tapa TpaHCcnopTHas HanosiIHeHHas. MeTo4 ucnbiTaHWA Ha ygap npu cBo6ogHOM na-
neHnn

FOCT 18685—73 TpaHcdopMaTopbl TOKa M HanpshxeHusi. TepMUHbI 1 onpegeneHuns

FOCT 19880—742' nekTpoTexHnka. OCHOBHbIE NMOHATUA. TepMUHbI N ONpeaeneHns

FOCT 20074—833>3nekTpoobopynoBaHne 1 3/IEKTPOYCTAaHOBKU. MeTo n3amepeHns xapakrepucTumk ya-
CTUYHbIX paspanos

FOCT 21130—75 N3penua anekTpoTeXHUYECKNe. 3aXnmbl 3a3emMisowme n 3Hakn 3aszeMmneHnsa. KoH-
CTPYKUMNA 1 pasMepbl

FOCT 21242— 75 BblBOAbl KOHTaKTHbIE 3/1EKTPOTEXHUYECKNX YCTPONCTB NAOCKNE N WTbipeBble. OCHOB-
Hble pa3mepsbl

FOCT 23216—78 W3genus afieKTpoTexHnyeckne. XpaHeHne, TpaHCNnopTupoBaHue, BpeMeHHass NpoTu-
BOKOPPO3MOHHas 3awunTa, ynakoska. Ob6ume TpeboBaHna n meToabl UCNbITAHWA

FOCT 32144—2013 Snektpuyeckas aHeprnsa. CoBMeCTUMOCTb TEXHUYECKUX CPefCTB 3/IEKTPOMArHuT-
Has. HopMbl KayecTBa 3/1eKTPUYECKON IHEPTNN B CUCTEMAX 3/1eKTPOCHabXeHMs o6l ero HasHayeHus

1) B Poccwiickoit ®egepauun gericteyet FTOCT 2933— 83.
2| B Poccuiickoii ®epepaunn gecteyet FOCT P 52002—2003.
3" B Poccuiickoii depepaunn geiictByet TOCT P 55191—2012.
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NMpumeuvaHune — T[Ipy NOMBL30BAHUN HACTOSLLMM CTAHAAPTOM LI€/Ieco06pasHO NPOBEPUTL AECTBME CCbIIOoY-
HbIX CTaHAAPTOB B MHIOPMALMOHHO cucTeMe O6LLEro Mosib30BaHUA — Ha ouumanibHOM caiiTe defepasibHOTo areHT-
CTBa MO TEXHNYECKOMY PEry/IMpoBaHuio U METPOJIOTUN B CETU VIHTEPHET MU MO EXErogHOMY MHGIOPMALMOHHOMY yKa3a-
Teno «HaynoHasibHble CTaH4apThI», KOTOPbIi ONMy6/IMKOBaH MO COCTOSIHMIO Ha 1 siHBapsi TeKyLLero roga, 1 no Bbinyckam
€XEeMeCsIUHOro MHGOPMAaLVIOHHOIO yKa3aTtessi «HaunoHalbHble CTaHAAPTbI» 3a TeKyLWi rog. EC/iv cebiouHbIi cTaHaapT
3ameHeH (M3MeHeH), TO NPy No/Ib30BaHWUK HACTOSILLMM CTaHAAPTOM C/iefyeT PyKOBOACTBOBATLCSA 3aMeHSIIOLLMM (M3MEeHEH-
HbIM) CTaHAAPTOM. EC/M CCbIMOYHbIN CTaHAApT OTMEHEH 6e3 3aMeHbl, TO MOJIOKEeHMEe, B KOTOPOM AaHa CCbifKa Ha Hero,
NPUMEHSIETCS B YaCTW, He 3aTParMBaloLLei 3ry CCblIKy.

3 TepMuHbI 1 onpeaeneHns

B HacToAwem cTaHgapTe NnpuMeHeHbl TepMuUHbl — 1o FOCT 16504, TOCT 18685, TOCT 19880, a Takxe
cnefyroluie TEPMUHbI C COOTBETCTBYHOLWNMUN ONpeaeieHNAMN:

3.1 HOMUHaNbHbIN TOK 6e3onacHocTM NpN6OpPOB: MMHUMaNbHOE 3HaYeHNe NePBUYHOrO ToKa TpaHc-
chopmaTopa. NpyM KOTOPOM MOJIHAaA NOrpewHoCcTb cocTaBnfeT He meHee 10 % NpuM HOMWHaNbHOW BTOPUYHOW
Harpyske.

3.2 HOMUHaNbHbI KO3 dUUMeHT 6e3onacHocTU npubopoB, K6MM(: OTHOWEHNE HOMWHA/bLHOIO
Toka 6e30MacHOCT! MPUBGOPOB K HOMUHaNIBLHOMY NEPBUYHOMY TOKY TpaHcdopmaTtopa.

3.3 HOMWHaNbHbI TOK NpeAenbHOW KpaTHOCTWU: HambGonbluee 3HavYeHWEe MEpPBUYHOIO TOKa TpaHc-
thopmaTopa. NnpM KOTOPOM NOJIHAsA NOrPELWHOCTb NPU HOMUHa/IbHOW BTOPUYHOW Harpy3ke He NpeBblllaeT 3Ha-
YeHVsA, HOPMUPOBAHHOIO K/TaCCOM TOYHOCTMU.

3.4 ncnblTaHue ANa yTBepXAeHnsa Tuna: Bua rocygapcTBEHHOro MeTPO/IOrMYeCcKOro KOHTPO/I BHOBb
paspaboTaHHOro TpaHcopmartopa, NPoOBOAMMOrO B Le/siIiX o6ecnevyeHns eqUHCTBA U3MEPEeHNI, yTBepXaeHNs
Tuna TpaHcdopmaTopa 1 3aHeceHUn ero B [ocygapCcTBEHHbIV peecTp CpPeAcTB U3MEPEHWIA.

3.5 gponyckaemasi o6n1acTb norpewHocTeli: O6nacTb, 3a npeaesnbl KOTOPO He [O/MKHbI BbIXOAUTE NO-
rpewHoCcTn TpaHcdopmaropa.

3.6 HOMUWHanbHOe gaBneHue. [laBneHne, NpVBeAeHHOE K CTaHAAaPTHbIM arMoCdepHbIM YCNOBUAM
(tTemnepatypa nntoc 20 eC. gaBneHne 101.3 klMa). 4O KOTOPOro TpaHcdopmaTop 3anosiHAeTCcA nepej BBOAOM
B 3KCNnayataymio.

3.7 paBneHNo curHanusauunu: flaBneHve, npvBefeHHOe K CTaHAapPTHbIM aTMOCKEPHbIM YCNOBUAM
(temnepatypa nntoc 20 °C. gasBneHune 101,3 kMa), npy KOTOpOM MOXeT 6bITb NogaH npegocTeperaroLmnii
curHasn.

3.8 MMHMManbHoe paboyee gaBneHue: [laBneHune, NpuBeJeHHOEe K CTaHAapPTHbIM aTMOCMEPHbIM yC-
nosusam (Temnepartypa natoc 20 "C. gaBneHune 101.3 klMa). npy KOTOPOM U1 Bbllle KOTOPOro COXpPaHAKTCA HOp-
MWPOBaHHble XapakTepuCTUKN 3N1eKTPUYECKON NPOYHOCTM U30aALmMM TpaHcdopmaTtopa.

4 Knaccudomkaumsa

4.1 TpaHcdopmaTopbl NoapasfensitoT Mo cAeAyoUW M OCHOBHbIM NpU3HaKaMm:

4.1.1 Mo poAy YCTaHOBKMU (KaTeropumn pasMelleHns n KammaTnyeckoMmy ncrnosiHeHmto) — no FOCT 15150.
Mpun pasmelieHn TpaHcOPMaTOpPOB BHYTPU 060/104eK KOMNAEKTHBIX N34eNnii kKaTeropumn pasmelleHuns
[O0/KHbI COOTBETCTBOBATb yKa3aHHbIM B Tabnuue 1.

Ta6nuuya 1— Kateropuu pasmeLLeHns TPaHCHOPMATOPOB, YCTAHOB/IEHHbIX BHYTPY 060/104eK KOMIM/IEKTHLIX U3Aenii

XapakTep1cTuka cpefibl BHyTpY 060/0HKN Kareropus pasmMeLLeH/s KOMI/IekTHoro m3gesins no MOCT 15150
1 2 3 4 5
la3oBas cpefa, U30MPOBaHHas OT HapyX- — 4
HOro BO3/yXa, Wn XunaKasa cpega - - -
la3oBas cpeja, He M30/IMPOBaHHas OT Ha-
PYXHOTO BO3AYXa 2 2wm2l 3 4 5wmms.1
4.1.2 Mo NPUHUUNY KOHCTPYKLMW: ONOPHbIE, NPOXOAHbIE, WNHHbIE, BCTPOEHHbIE, pa3beMHbIe.

[lonyckaeTcsi coyeTaHue B KOHCTPYKLUMN TpaHCcopmaTopa HEeCKOSIbKMX MepeyncrieHHbIX NPU3HaKoB, a
Takxe crneunanbHoe KOHCTPYKTUBHOE UCMOJTHEHME.
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4.1.3 Mo BuAy M30M9UUN: C INTON n3onaune, ¢ papdpopoBoli MOKPbLILWKOW, B M1aCTMaccoBOM Kopnyce,
c TBepAoi nsonsaunein (kpome dapdopoBoii M INTOI) UAN C NONMMEPHO MOKPbILWKOWA, Mac/OHaMNO/IHEHHbIE,
rasoHanoJsiHeHHble, 6eckopnycHble.

4.1.4 To uncny cTyneHen TpaHchopmMaumn: ogHOCTyneH4aTble, KackagHble.

4.1.5 Mo yucny BTOPUYHbIX OBMOTOK: C OAHOI BTOPUYHOW OGMOTKOM, C HECKOIbKMUMU BTOPUYHBbIMU 06-
MOTKamu.

4.1.6 Mo Ha3Ha4YeHUO BTOPUYHbIX OOMOTOK: A8 N3MEPEHUS, ANA yyeTa, ANA 3aWmnTblil*, 4na nsmepeHus
M 3alunThbl, 418 paboTbl C HOPMUPOBAHHOWN TOYHOCTLIO B MEPEXOAHbIX pPeXumax.

4.1.7 Mo uncny KoapdnuneHToB TpaHcopmaLnum: ¢ O4HUM KO3 ULMEHTOM TpaHCcopMaLnm, c He-
CKOMbKMMKN KO3 purumeHTamm TpaHchopmMaumm, nosyvyaeMbiMyU NyTEM M3MEHEHUS YuMciia BUTKOB NepBuY-
HOW MNu/n BTOPUYHOI OBMOTKM, a TakxKe NyTeM NMPUMEHEeHUA HeCKOJIbKUX BTOPUYHbIX OGMOTOK C pasfiMyHbl-
MW 4YMC/iamMmu BUTKOB, COOTBETCTBYHOLWMNX Pa3MYHbIM 3HAYEHUAM HOMWHANIbHOrO MEPBUYHOIO U BTOPUYHOIO
TOKa.

4.1.8 MpusHakn no 4.1.2. 4.1.3. 4.1.4. 4.1.6 n nx o603Ha4YeHna npmeBeseHbl B Tabnuuyax 2-4.

Ta6bnunua 2— O603HayYeHVe TpaHChopMaTOpPOB MO TUMY KOHCTPYKLMMN

KOHCTpPYKTMBHOE ucnonueuune tpaHcopmartopa YcnoBHoe o603HauYeHne
OnopHbIii o
MpoxopaHoii n
LLUVHHBIA ]
BCTpOEHHbIii B
PazbeMHbI P

OpHoCTyneHYaTbli

KackagHblit K

Tabnwunuya 3 — O603HavYeHMe TpaHCOPMATOPOB MO BUAY N30/1ALUK
Bup nonayuun YcnosHoe o603HavYeHune
C chaphopoBOIi MOKPbLILLKOM [}

C TBEpAOI 1 BO3AYLUHOW MU3onsiuueld, ¢ NOIMMEPHON NMOKPbILLKOIA —

MacnoHanosiHeHHble M
[a3oHanosiHeHHbIe r

Nutasn n

B nnactmaccosom Kopryce n

Tabnuua 4 — O603HaYeHVe TPaHCHOPMATOPOB MO Ha3HaYeHWIO BTOPUYHBIX 0BGMOTOK
HasHauyeHune ETOpMHHOﬁ o06MOTKMN TpchtbopmaTopa YcnoBHoe o603HayeHne

[Ana namepeHuii YKa3blBatoT K/1acC TOYHOCTU
Ana yyeta YKa3bIBatoT K/1acC TOYHOCTU
Ansa 3awnTbl 1* To xe

N5 n3mepeHnii n 3almTbl To xe

34ech v ganee nog C/I0OBOM «3aluTa» NoApasyMeBatoTCs 3aliuTa, aBTOMaTUKa, ynpaseHne U CUrHanmsauusi.
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5 OCHOBHble NapamMeTpbl

5.1 HoMuHanbHble NapameTpbl TpaHcopmaTopa:

HOMMWHanbHOEe HanpshkeHne — 1/vom (KpOMe BCTPOEHHbIX TpaHchopmaTopoB);
HOMWHa/bHbI NEPBUYHbIN TOK — /1HOM;

HOMWHa/IbHbI BTOPUYHBLI/A TOK - /2HOM;

HOMWHaNbHbI KO3 PULUMEHT TpaHCcOpMaLMn 06MOTOK SIHOM, onpeaensieMblii No hopmyne

wou - . s
'2HOM
- HOMUWHaNbHas BTOpMYHas Harpyska S2hou c KoadpuuneHTom MouwHocTn cos f2 =1 nan cos f2= 0.8
(aonyckaetcs o603HavYeHne HOMUHaNbLHOW BTOPUYHOW Harpysku Z2nom).
CooTBeTCcTBYlOUWNE 3HAYEHNSA HOMUHA/IbHOW BTOPUYHON Harpy3ku Z21<Hh Om. onpegenstoT no dopmyne

e, P)
2uon
- K/acc ToYHocTu (gNnsa TpaHcdopmaTopa ¢ O4HOV BTOPUYHOM 0GMOTKOI) v BTOPUYHBbIX 0OMOTOK (AN
TpaHcopmMmaTopa C HECKO/IbKUMU BTOPUYHLIMU OBGMOTKaMMn);
- HOMWHanbHaA npefesibHasa KPaTHOCTb BTOPUYHOLM OGMOTKWU, NpeAgHasHavyeHHol ana 3awnTbl, KHou\
- HOMMWHaNbHbIN KO3 ULMEHT 6e30NacHOCTN NPUOOPOB BTOPUYHOM OOMOTKMW, NMpeAHa3Ha4YeHHOW Ans
n3MmepeHua n ana ydyerta. KBHom:
- HOMWHaNbHasa YyacTtoTa MOM, paBHas 50 wam 60 y. KayecTBo HanpsixeHusa cetn — no FOCT 32144.
5.2 3HayeHuVs OCHOBHbIX NapamMeTpOB cliefyeT BblbupaTb U3 NpuBeAeHHbIX B Tabnuue 5.

Ta6nuuya 5 — 3Ha4YeHNs OCHOBHbIX NMapameTpoB TPaHCHOPMATOPOB

HaumeHoBaHue napametpa

1 HomuHanbHOe HanpshkeHuwe TpaHcdopmaropa
Yrom-KO

2 Hanbonbliee paboyee HanpsbkeHue 1)H.p. kB

3 HoMVHasbHbIN NepBUYHbIA TOK TpaHchopmaTto-
pa *Ivom A1)

4 HoMWHaNbHbI BTOPUYHbIN TOK /2Kon, A
5 Hanbonblunii pabounii nepBuYHbI Tok /1(p. A

6 HomuHanbHaa BTOpUYHaA Harpyska C KO-

3 PNLNEHTOM MOLLHOCTU COBp2 = 1, B A2L
7 HoMUHaNbHaa BTOPUYHAA Harpyska S2kom c WH-

[OYKTVBHO-aKTUBHbIM KO3((OULMEHTOM MOLLHOCTU
cosp2 = 0,8. BA3>

8 Knacc To4HOCTM TpaHctopmarTopa Wav BTOpuY-
HOW OGMOTKM:

ONSt U3MEPEHWiA, AN yyeTa,
ONA U3MEPEHMIA 1 3alUnTbl

0N 3aWmTbI

9 HomuvHanbHas npepaenibHasi KPaTHOCTb BTOPWY-
HbIX 06MOTOK f/151 3alUThI KMom

10 HomuHanbHbI Ko3adhpmLMeHT 6Ge3onacHOCTH
npnéopos KgHOM BTOpU4YHbLIX O6GMOTOK A1 U3Me-
peHuii

3HavyeHune
0.66; 3: 6; 10; 15; 20: 24; 27; 35; 110; 150: 220; 330; 500; 750
AN HOMWHanbHOro HanpsbkeHus 0,66 kB — 0,72: ana 3 kB
1 Bbiwe — no NOCT 1516.3
1: 5: 10; 15; 20: 30; 40; 50: 75; 80; 100; 150: 200: 300:400: 500;
600: 750; 800; 1000; 1200; 1500; 1600; 2000; 3000;4000; 5000;
6000; 8000; 10000; 12000; 14000: 16000; 18000: 20000; 25000;
28000; 30000; 32000: 35000; 40000
1:2;5
Cm. Tabnuuy 11

0.5:1:2; 2.5:5

3:5: 10; 15; 20; 25: 30; 40; 50; 60; 75; 100

0.1; 0,2; 0.283: 0.5; 0.583% 1;3: 5:10

5P; IOP
OT1 5 go 304>
YcTaHaBNvBaloT B OKyMeHTaLUMmn Ha TpaHchopmaTopbl KOHKpeT-

HbIX TUNOB. He ycTaHaB/IMBAKOT A/151 BTOPUYHbIX OGMOTOK A/151 W3-
MEPEHUIA N 3aLUTBI
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OkoHuaHue Tabnuubl 5

11 flonyckaeTcs NepBUYHBIA TOK BblbrpaTb 13 psga 10-12.5-15-20-25-30-40-50-60-75 A, a Takxe 13 UX [eCATUY-
HOro YMHOXeHUA nnv Apobu.

2>[1nA gaHHOro TpaHcdopmaTtopa npu yC0BMKU, YTO OAHO U3 3HAYEHW i HOMUHa/IbHOW BTOPUYHOW Harpys-
K/ CTaHAapTHOE M OTHOCUTCS K CTaHAApTHOMY K/acCy TOYHOCTM, AOMYCKAlTCS ApYrne HOMUHasIbHble 3HaYeHUs
BTOPWYHOI Harpysku, KOTopble MOryT 6bITb HECTAHAAPTHLIMU 3HAYEHUSAMU, HO OTHOCALMMUCS K APYTMM K/laccam
TOYHOCTW.

31 Knaccbl TouHocTn 0.2S 1 0.5S npegHa3HayeHbl /11 KOMMEPYECKOr0 yyeTa 3/1eKTPO3HEPT UK.

41 Mo TpeboBaHMiO NOTPebuTeNs B JOKYMEHTaLMN Ha TpaHcthopMaTopbl KOHKPETHbIX TUMOB AONyCckaeTcs ycTa-
HaB/MBaTb Apyrne 3HayeHus.

5.3 YcnoBHoe o603HaueHue TpaHcopmaTopa

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

—  KrauMrrmyBcxoo UCMOJSTHEHNE 1 KaTeropus
AOwnOAuna nolTX7r13130

sHOMVHasTbHBIV Erropkrai Tok, A (Npy HBrereun
y TPaHOCPBLUPB HEOO/TUXX BTOPUUHBLIXT O T
yKa3bIBaeT BO* 3HAYEHUSA Yape* Tape)

HcaaranbHbIi NBPLWMWLWA TW, A (MpY HALLMMK
yTpTetodpLHaerope H**Mbl UX MepeLw bl XTOT
yBaablaoeT HoeaHBYa»LL YepTe TUpe)

Knacc TouHocTv (Npy maaaai y TpaHcdep«ropa
HaoWB/1bIa0C BTOPUYHbIX 06KATOK yaasbIULWT KTO O
iw HoeTe W LW *A T HWX BBUAE Opobu)

KoHcTAanoHbS BapuaHT UCNONMNHNSA, CAN NX
HecLl TbiC (apBOOMB ATV P LU O U B U*hpbI)

Katnopus a aaBMXMOOrM OT 1AM NyTU yreysn
BHeLWHel ksiorapu na FOCT 9820 (tanbie gnst
ipH ndMjp»HTpwuH kaTeropym pu wwammm 1)

HemBArsHoe Hanpsoerve, O
H (Tonbko A/19 bloAopHM3apoa sty ax BABNIA)
O6navava ano tabnuua3

O6o3HavalitenoTabna p 2

O6oKTMare TpBHedhopLTepa

MpumeyaHune 1 — B gokymMeHTauum Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB B 0GO3HA4YeHWW AOrnyckaeTt-
CA MPVYMEHATb AOMOMHUTENbHbIE UM UCK/OYaTb OTAE/bHbIE AaHHble AN 0603HAaYeHUsi 0COBEHHOCTEN KOHKPETHOro
TpaHcdopmaTopa.

MpumedyaHune 2 — JleBass GyKBeHHas 4acTb 06O3HAYEHUS NpeACcTaBAseT TUN (CEpPUIo), COBOKYMHOCTb GYKBEH-
HOW 1 LMhpOBOIA YacTeil — TUMOUCTIOSTHEHME.

NMpumeyvaHne 3 — [519 BCTPOEHHbIX TPAHCOPMATOPOB AOMNYyCKaeTcs NPUMEHEHNe YMNPOLLEHHOIO YC/IOBHOIO
0603HaveHus.

NMpuMmep ycnoBHOro 0o603HayvYeHMSA OMOPHOro TpaHcopmMaropa Toka C MNTON u3onsuueli Ha HOMUHab-
Hoe HanpsbkeHve 35 kB. kaTeropuu Ill Mo A/ivHE MyTW YTEUKM BHELLHel M30nsuun, ¢ BTOPUYHLIMU OBMOTKaMK K1accoB
TouHocTun 0.5S (ogHa) n KOP (Tpn), Ha HOMUHASIbHBIV NEPBUYHBIA TOK 2000 A. HOMVHasIbHBIA BTOPUYHBIA TOK 1 A, KInma-
TUYECKOro UCnosiHeHus YXJ1. kateropun pasmelleHms 1. TOJ-35-U-0.5S/10P/10P/10P-2000/1Y X1
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6 TexHuuyeckue TpeboBaHus

6.1 TpaHcthopmaTopbl cnegyeT nsrotTaBnmMBaTb B COOTBETCTBMM C TPE6GOBaHUAMWN HaCcTOsIWero ctaHgap-
Ta 1 JOKYMEHTaUUmM Ha TpaHCcopMaTopbl KOHKPETHbLIX TUMOB NO pa6oynMm yepTexam, YTBEPXAEHHbIM B ycTa-
HOBJIEHHOM nopsAkKe.

MepeyeHb AOMOMHUTENbHbLIX CMPaBOYHbIX AaHHbLIX ANA TpaHCOPMaTOPOB, KOTOPble MO TpeGoBaHUIO
3aKasumka cnepyet NpUBOANTE B UH(POPMALMOHHBIX MaTepuanax, ykasaH B NpuioxeHun A.

6.2 O6wune TpeboBaHnA

6.2.1 TpaHcdopmaTopbl cnefyeT M3rotaBnvMBaTb B KAMMaTUYeCKUX McnosnHeHnax no FOCT 15150 un
FOCT 15543.1. Kateropuu pasmeweHns — no NOCT 15150.

Ons TpaHcdhopmaTopoB KaTteropumn pasmeueHns 4 no FOCT 15150 knnumaTtnyeckoe UCNOJIHEHNE W Ka-
Teropua — YXN4 vnn 04.

Tpe6oBaHMA B YacTU CTOMKOCTU K KIMMATUYECKMM BHELWHUM Bo3aelcTByOWMUM hakTtopam — no TOCT
15543.1.

6.2.2 TpaHccopmaTopbl AO/MKHbI ObITb NpeAHa3HavYeHbl A4N15 paboTbl Ha BbicoTe A0 1000 M Haj ypOBHEM
MOpSA, 3a UCK/YEeHMEM TpaHCopMaTOpoB Ha HOMMUHaNbHOe HanpsxeHue 750 kB. KoTOpble AO/MKHbI ObITb
npegHasHavyeHbl ANs paboTbl Ha BbicoTe Ao 500 M. [lonyckaeTca MO corflacoBaHWio Mexay notpeéutenem u
M3roToBMUTE/IEM BbINyCKaTb TpaHchopmaTopbl AN paboTbl Ha BbicOTe cBbiwe 1000 m.

6.2.3 YcToliunBoCcTb TpaHChopMaTopoB K BO34eliCTBUIO MeEXAHUYECKUX (haKTOPOB BHeELIHEeR cpeabl — Mo
FOCT 17516.1. 'pynny mexaHn4eckoro ncnosiHeHnss no FOCT 17516.1 yctaHaB/MBalOT B AOKYMeHTauum Ha
TpaHcopmMaTopbl KOHKPETHbIX TUNOB.

TpaHcthopmaTopbl KaTeropunmn pasmelweHnsa 1 A40/MKHbI 6bITb pacCUMTaHbl HA CYMMapHY0 MexaHu4yeckyto
Harpy3ky oT BeTpa CKopocTblo 40 m/c 6e3 rosionega, Ha CyMMapHyl MexaHU4YecKylo Harpysky oT BeTpa CKOo-
pocTbio 15 mM/c ¢ ronioniegom, rosionefa ¢ TONWMHON CTeHKM Nbaa 20 MM 1 OT TSXXEHUS NMPOBOAOB HE MeHee:

500 H (50 krc) — gna TpaHcopmMaTopoOB HAa HOMUHAa/IbHOE HanpshkeHne Ao 35 kKB BKIOYNTENBHO;

1000 H (100 krc) — gnsA TpaHcopMaTopoB Ha HOMWHaNbHOe HanpsxeHne 110-220 kB;

1500 H (150 krc) —pansa TpaHcopMaTopoB Ha HOMUHaNbHOe HanpsxeHue 330 kKB u Bbiwe.

Mpn 3TOM 3HAYEHUSA UCMbITATEe/IbHbIX CTATUYECKNX HAarpy30K AO/DKHbI COCTaBNATb:

1250 H (125 krc) — ans TpaHcOpMaTopoB Ha HOMWHaNbHOe HanpseHue Ao 35 kB BkaouMTENbLHO.

2000 H (200 krc) — gns TpaHcopMaTopoB HA HOMUHaNbHOE HanpsxeHue 110-220 kB;

2500 H (250 krc) — gnsa TpaHcopMaTopoB Ha HOMUHanNbHOe HanpsxeHue 330 kKB 1 BbiLe.

3Ha4YeHuA ncnbiTaTe/lIbHbIX CTAaTUYECKMUX HArpy3oK yYUTbIBAKOT BO3HMKalOWME IKCTPEMasIbHbIe AUHAMU-
yeckune Harpyskum Ha KOHTaKTHbIX BblBOAAx TpaHcdopmaTopa, Hanpumep npu Tokax KOPOTKOro 3amMblKaHUSA, He
npesblwatowmne 6onee yem B 1.4 pasa uUcnbiTaresibHble CTaTUYECKNE Harpy3Ku.

6.2.4 Pabouee nonoxeHne TpaHcthopmaTopoB B MPOCTPAHCTBE A0/1XKHO ObITb YKa3aHO B JOKYMeHTaLmnun
Ha TpaHcdopMaTopbl KOHKPETHbIX TUMOB.

6.3 TpeboBaHNA K n3onaumun

6.3.1 N3onaumsa NnepBUYHON OOMOTKM (MEPBUYHOI LLenn) TpaHCOpMaTOpPOB Ha HOMUHabHbIE HanpsXxe-
HMA OoT 3 A0 750 kB BKIOUNTENBHO A0/1)XHa COOTBeTCTBOBaTb Tpeb6oBaHusam NNOCT 1516.3.

K nsonaumm nepBuYHOl 06MOTKM (MEepBUYHOI Lenu) Mac/ioHano/IHeHHbIX TpaHCOpPMaTOpPOB Ha HOMMU-
HanbHOe HanpsixeHue 330 KB 1 Bbille N0 COr/lacCoOBaHNIO Mexay noTpebutenem 1 M3rotoBuTenem gonyckaeTtcs
npegbaB/ieHne TpeboBaHU NO BO3AENCTBMNIO CPE3aHHOI0 rPO30BOr0 N MHOFOKPATHbIX CPe3aHHbIX NMMY/1bCOB.

N3onsaumna nepBuYHO O06MOTKM (NEPBUYHON Lenn) TpaHChopMaTOpPOB Ha HOMMUHa/IbHOE HanpsxeHue
0.66 KB pgonxHa BblgepxuBaTb BO3AelNCTBUE MCNbITaTeNIbHOro HanpshkeHnsa 3 kB uacToToi 50 Iy B TeyeHune
1 MUH.

JononHuTtenbHble Tpe60BaHUA K U30NSALUN TPpaHCOPMAaTOPOB KaTeropuii pasmeleHns 2 n 5. uMeroLnx
CO6GCTBEHHYIO NepBNYHYIO 06MOTKY, onpeensiemMmble KOHAeHcauuel Bnaru (BbinageHnem pochbl), 1 ANIVHA NyTH
yTeukn BHeLWHeNn N30Naunm AO/DKHbI ObITb YKa3aHbl B JOKYMEHTaLMN Ha TpaHCOpPMaTopbl KOHKPETHbIX TUMOB.

6.3.2 ina TpaHccopmaTopoB KaTeropuu pasmewieHns 1 no FOCT 15150 gnuvHa NyTVM YTeYkn BHeELUHel
nsonaumm no FOCT 9920 gonxHa 6bITb yCTaHOB/IEHA B JOKYMeHTaLn Ha TpaHCOopMaTopbl KOHKPETHbIX TUMOB.

6.3.3 MexaycekuMoMHasa N30NauUns CekuMini NepBuUYHbIX U BTOPUYHbIX OGMOTOK, NpeAHa3HayYeHHbIX A4Ns
n3mMeHeHun koadpuymneHTa TpaHcopmaummn TpaHcchopmaTopoB, JO/HKHA BblAEpXMBaTb B TeyeHne 1 MUH
BO3/eiCcTBME NCMblTaTesIbHOro HanpsxeHnsa 3 kKB yactoTtoit 50 Iy,
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6.3.4 MN30onaumsa BTOPUUYHbIX 0OMOTOK TpaHCOPMATOPOB OTHOCUTE/IbHO 3a3eMJIEHHbIX YacTen, a AnsA
TpaHcopmMaTopoOB C HECKO/IbKUMWN BTOPUYHbIMU OOBMOTKaMW TakXXe OTHOCUTENbHO ApYr Apyra, AO0J/DKHA Bbl-
LepXnBaTb B TedeHMe 1 MUH Bo3aeicTBME NCNbITaTeNbHOIO HanpsxxeHus 3 KB yactoToi 50 Iy,

6.3.5 MN3onsauma nepBuMYHO 06MOTKM TpaHcopmaTtopoB, paboTalwwmux Npu U36bLITOYHOM OaBAEHUU

Ut
rasa, fo/hkHa B TedyeHne 45 MUH BblepXnBaTb BO3AeNCTBME HaNpsXeHUs, paBHoro 1,1— npu N36bITOYHOM

[aBfieHMN rasa, paBHOM Hynto, rae UKp— Hambonbluee paboyee HanpshkeHue.

6.3.6 [lonyckaemoe MakKCumMasbHOe 3HayeHue Kaxylierocs 3apsfa HeoAHOKPaTHO BO3HUKaKOLWMX Ya-
CTMUYHbIX Pa3psif0B U30AALUN NEPBUYHON OBMOTKM TPpaHCOPMATOPOB HA HOMUHANIbHOE HanpshkeHue 3 kKB un
Bblle A8 TpaHCcOopMaTopoB, TpebyrLWwmnx NPoBEPKM YPOBHS HEOAHOKPATHO BO3HUKAOWMX YACTUYHbIX pas-
psgoB no FOCT 1516.3. 0/1)XHO COOTBETCTBOBAaTbL NPMBEAEHHbIM B Tabnuue 6.

Ta6nunua 6— 3HauyeHve KaXyLLerocs 3apsaga YacTUUHbIX Pa3psifoB

[lonyckaemoe MakCUMasibHOE 3HaueHVe KadkyLLErocs 3apsiia HEOAHOKPATHO BOSHVIKAIOLLYIX

HanpspkeHve nsmve-
YaCTU4HbIX PaspsaoBs. MK, 419 1Bonaumn

PEHVS XapaKTEPVCTVIK
YaCTUHHbBIX PAsPSoB

Hnpoxoi [azoBoi Teepaoi
n % . 10 10 20
V3
MpumeyaHne — [a3oeasi HE PacNpPOCTPAHSAETCA Ha TpaHCOPMaTOPbI C BO3A4yLWHOM U30Msumeid, CBO6OAHO

coobLatoLLeiics ¢ HapYXXHbIM BO3YXOM.

TaHreHc yrna onNanekTpnyecknx notepb KOH,quCaTOpHOI?’I 6yMa)KHO-MaCI'IFIHOI7I nionaynn I'IepBI/IHHOI?’I

n
06MOTKM TpaHcthopmaTtopoB npu Temnepartype (25 £ 10) "C n HanpsXkeHun — He [0JDKEH npesBbllwaTb
05U u y3
0.0035, a ero npupocT B Anana3oHe HanpsXeHuin oT Jile] He A0JhKeH npeBbliwaTtb 0.0003.

VK] ni3

6.3.7 MexayBuTKkoBas M3015AuMs 0OMOTOK TpaHcdopmaTopa AOJ/DkKHA BblAepxuBaTb 6e3 npo6os wim
noBpexaeHns B TedeHne 1 MUH MHAYKTUPYyeMOe B HUX HanpshKeHue nNpu npoTekaHUu no nepBUYHON 0GMOTKe
HOMWHAa/IbHOrO TOKa, ecNn amnanuTyda HanpsXXeHus Mexagy BbiBOAamMN Pa3OMKHYTOW BTOPUYHON O6MOTKM He
npesBblwaeT 4.5 kB. 1AM Toka MeHblWe HOMWUHANIBLHOrO, NPV KOTOPOM aMnaunTyga HanpskeHUs Mexay BbIBO-
LaMW Pa3OMKHYTOW BTOPUYHOW 0O6MOTKM A0/KHA 6bITb 4.5 KB.

6.3.8 Mpn HOpManbHbIX KINMaTU4yecknx ycnoeusax — no NOCT 15150 3HayeHue CONPOTUB/IEHUA U30-
NAyMnm 06MOTOK TpaHCPOPMaTOpPOB A0/IKHO 6bITb HE MeHee:

40 MOM — ANA nepBUYHbLIX 0O6MOTOK TpPaHCOPMAaTOPOB Ha HOMUHalbHOe HanpshkeHne 0.66 kB:

1000 MOM — AnA NepBUYHbIX O6GMOTOK TpaHCOPMaATOPOB Ha HOMWHabHble HanpsxeHnsa 3-35 kB;

3000 MOM — Ana nepBUYHbIX 0OMOTOK TPaHCIOPMAaTOPOB Ha HOMUHa/IbHble HanpshxeHnsa 110-220 kB;

5000 MOM — A1 NepBUYHbIX 0OMOTOK TpaHCOPMAaTOPOB Ha HOMMUHas/bHble HanpshxkeHusa 330 kB n
Bbllle;

20 MOM — A1 BTOPUYHbIX OOMOTOK TpaHCOpPMaTOpPOB Ha HOMUHasibHOe HanpshkeHue 0.66 kB;

50 MOM — A1 BTOPUYHbIX OOMOTOK TpaHCOpMaTopoB Ha HOMUHa/IbHble HanpsXeHnsa 3 kKB u Bblwe.

6.3.9 [iInanekTpnyeckne nokasaresin KayecTsa mMacsia Macs/IOHanO/IHEHHbIX TPaHC(OPMaTOPOB A0/KHbI
COOTBeTCTBOBAaTb YKa3aHHbIM B Tabnuue 7.

Tabnunua 7 — AnanekTpuyeckue nokasarenn kavyectsa macna

MpenenbHo AOMyCTUMOe 3HAYEHVE

HommHas1bHOE Havpsixe- rokasaresia Ka4ecTsa Macra
Mokazaresb kayecTBa Macsia 1vie TpaHcdIopMaToOPOB.
KB 015 33/ VIBKN rocrie 3a/mMBKN
0 TpaHcdopmaTop a TpaHcdopmatop

MNMpo6nBHoe Ao 15 Bknitou. 30 25
HanpsbkeHve no FOCT 6581. kB. A0 35 Bxou. 35 30
He MeHee 110-150 60 55
220-500 65 60
750 70 65
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OKOH4aHve Tabnuupl 7

MpeaenbHO JOMYCTUMOE 3HaYeHVe

HommHaribHOe Masipspke- riokasaresisi Ka4ecTsa Macsia
Mokazaresb kayecTBa Mac/a Kvie TpaHCcthopMaTopoB.
KB A9 3aMBKN rocre 3a/mBK/
B TPaHchopmaTop B TpaHchopmarop
TaHreHc yrna AnaneKTpuyecknx notepb [lo 220 Bk/tou. 15 1.7
npn 90 *C no NOCT 6581. %. He 60nee Cs. 220 0.5 0.7

6.4 MeTposiornyeckme xapakTepucTukn

6.4.1 MeTponornyeckme xapakTepucTuku cnepyeT ycTaHaB/AMBaTb A8 crefyowmx pabounx ycnosuii
npuMeHeHna TpaHcoOpMaTopoB:

a) HOMUHaNbHbIN Anana3oH YyacToT cocTaBnseT oT 99 % go 101 % HOMWHa/NIbHOW YacTOTbl A1 TpaHCc-
thopMaTopoB. NpeAHa3HaAYeHHbIX ANA U3MepPeHUs 1 yyeTa, U oT 96 % o 102 % HOMWHaNbHOW YacToTbl ANS
TpaHchopmMaTopoB, npejHasHa4YeHHbIX A1 3aWnTbl;

6) NepBUYHbIi TOK — B COOTBETCTBUMK C 6.4.2 1 6.4.3;

B) 3HaYeHMe BTOPUYHOI Harpys3km — B COOTBETCTBUN € 6.4.2 n 6.4.3;

r) TemnepaTtypa oKpyxatoLiero Bo3yxa — B COOTBETCTBUM C KNUMATUYECKNUM UCMNOJSTHEHNEM U KaTeropu-
eli pasmelleHns, ecn MHOEe He yKa3aHo B JOKyMeHTaluun Ha TpaHchopmaTopbl KOHKPETHbIX TUMOB;

A,) BblCOTa YCTAaHOBKM TpaHCOpmMaTopoB Haj YPOBHEM Mops — no 6.2.2.

6.4.2 Mpeaenbl 4oNyckaeMblX NOrpewHOCTeli BTOPUUYHbIX OGMOTOK A1 U3MEPEHUii 1 yyeTa B paboumx
yCNoBUAX nNpuMeHeHnsa no 6.4.1 npu ycTtaHOBUBLUEMCSH peXume [OJ/IKHbl COOTBETCTBOBATL 3HAYEHUAM, yKa-
3aHHbIM B Tabnuue 8.

Ta6nuua 8 — lMNpefenbl AONYCKaeMbIX NOTPELLHOCTE BTOPUYHBIX OGMOTOK /151 U3MEPEHWA

Mpegen
[orycKaemoli NorpeLLHoCT

Knacc . MepBUYHbI TOK. . BTO pm%r%asgppﬁm,
TOHYHOCTN % HOMVHA/TLHOKO 3HAaUEeHUS . YI/I0BO#A 0% HOMVHASIBHOO 3HAUEHS
TOKOBOW.%
cpag
0.1 5 +0.4 +15 +0.45 25-100

20 +0.2 +8 +0.24
100-120 +0.1 +5 +0.15
0.2 5 +0.75 +30 +0.9
20 +0.35 + 15 +0.45
100-120 +0.2 + 10 +0.3
0.2s 1 +0.75 +30 +0.9
5 +0.35 + 15 +0,45
20 +0.2 + 10 +0.3
100 +0.2 + 10 +0.3
120 0.2 + 10 +0.3
0,5 5 +15 +90 £2.7
20 +0.75 +45 +135
100-120 +0.5 +30 +0.9
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Mpepaen
Aonyckaemoil norpewHocTu
Knacc MepBUYHbIA TOK. 870 Mﬁ:i;a:::‘ -
TOMHOCTU % HOMWHANBLHOTO 3HaYeHUs yrnosoit % HOMIEHaI'IbHDI’O Zzaqelumn
TOKOBOW. %
* cpap
0.58 1 +15 +90 +2.7 25-100
5 +0,75 +45 +1.35
20 +0.5 +30 +0.9
100 +0,5 +30 +0.9
120 +0,5 +30 +0.9
1 5 +3.0 + 180 +5.4
20 +15 +90 +2.7
100-120 +1,0 +60 +18
3 50-120 +3.0 He HopmupytoT 50-100
5 +5.0
10 + 10

MorpewHoCcTN He JO/MKHbI BbIXOANTL 3a npejenbl fJonyckaeMblX o6acTeli.

[lonyckaeMble 061acTi NOrpewHocTel 4N pasInyHbIX KNacCoB TOYHOCTM NpuBeAEHbI B NpuaoxeHun b.

[Ansa TpaHcdopmaTtopoB € knaccom ToyHocTn oT 0,1 go 1,0 n HoMUHaNbLHOWM Harpys3koli He 6onee 30 B A
[onycKaeTcs HWXKHWUI npefen BTOPUYHOW Harpy3knm MeHee 25 % HOMWHaNbLHOW, BMNAOTb A0 HY/1EBOIA.

B TexHMYyeckn 060CHOBaHHbIX CNyvasx fONyCcKaeTcsa M3roToB/ieHWe TpaHCOPMaTOPOB C HMKHUM Mpe-
[eNnoM BTOPUYHOW Harpy3ku 6osiee 25 % HOMUHa/IbHOW.

Mo Tpe60BaHMIO 3aKa3umKa LOMycKaeTcs M3roToB/leHe TPaHCOPMaTOPOB PaCWMPEHHbIM AMana3oHOM

nepBMYHOro Toka A0 150 % u 200 % HOMWHANbLHOrO NEPBMYHOrO TOKA, NPeAHa3HAYeHHbIX ANA ANUTENbHOW
pa6oTbl NPU 3TUX TOKax.

MorpewHoCcT BTOPUYHbIX 06MOTOK AN151 U3MEPEHUI TaKUX TPaHCOPMaTOPOB AO/IKHbI NpU Tokax 150 %
1n 200 % cooTBeTCcTBOBaTb HOpMaM Tabnuubl 8 Ans 120 % HOMWHANIBLHOIO TOKa.

6.4.3 Mpegenbl fonyckaeMbiX MOrpPewHOCTeNl BTOPUYHbLIX OOGMOTOK A8 3aWnTbl B paboumnx ycrioBusx
npumMeHeHus no 6.4.1 nNpu ycTaHOBUBLUEMCS pPeXMUMe TOKa U HOMUHAIbHOW BTOPUYHOW Harpyske f0J/KHbl CO-
OTBeTCTBOBaTb yKa3aHHbIM B Tabnuue 9.

Ta6nuuya 9 — lMNpesenbl AONYCKaeMbIX NOTPELLHOCTEV BTOPUUHBLIX OBMOTOK 47151 3alnThbI

Mpepen gonyckaemoii nNorpewHocTu

npu Toke HOMUHaNbLHOW NpejenbHoli kpaT-
Knacc TouHocTU npu HOMWHANBLHOM MEPBUYHOM TOKe
HOCTWN
TOKOBOIW. % yrnosoi nonHon, %
5P +1 +60 +1.8 cpag, 5
toP +3 He HopmupytoT 10
6.4.4 Mo cornacosaHuto Mexnay I'IOTpeﬁVITeI'IeM n n3rotoeuTesniem B 3KCI'II'IyaTaLI,VIOHHOI7I AOKyMeHTauunun

Ha TpaHcdopMaTopbl AO/XKHbI GbITb yKa3aHbl 3aBMCUMOCTUN MOTPELIHOCTEN OT BAMAOWUX (DakTOpPOB: NepBuY-
HOro TOKa, BTOPUYHOW Harpysku, 4acToTbl U TeMnepaTypbl. 3aBUCUMOCTMN NOrPELHOCTEN OT KaXA0ro BAUSIO-
wero pakTopa onpeaenatoT NP HOMUHA/IBHOM 3HaYeHUN BCeX OCTasIbHbIX BAUSAIOWMX hakTOPOB U C yKasa-
HMEM TOYHOCTU ONpefesieHuns.

10
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6.4.5 nsi TpaHC(POPMATOPOB C OTBETB/IEHUAMU HA BTOPUYHBIX O6MOTKAX K/1aCC TOUHOCTU, HOMUHASb-
Has Harpyska, HOMUHa/bHas npefefibHas KPaTHOCTb M HOMWUHAMbHbLIN KO3 UUNEeHT 6e30nacHoCcTy npu6bo-
pPOB AO/KHbI YyCTaHABANBATLCS A/ KaXA0r0 OTBETB/IEHUSA W YKa3blBaTbCsA B 3KCM/yaTauMOHHOM AOKYMeHTa-
LN HA KOHKPETHbIN TUN TpaHcdopmaropa.

6.5 3HauyeHMe TOKa HaMarHmymsaHuAa

6.5.1 ToKk HamMarHM4YMBaHUA BTOPUYHbLIX 0OMOTOK A1 U3MEepPeHUs, NOSTyYeHHbI NPU UCNbITAHUAX Mo 9.8
1N BblIPaXeHHbIi B NpoLeHTax 3Ha4YeHus, paBHOro Npou3BefeHNi0 HOMMUHa/IbHOTO BTOPUYHOIO TOKa Ha HOMMU-
HanbHbI KO3 nUMeHT 6e3onacHoCT NpUBOPOB, A0/KEH 6bITb He MeHee 10 %.

6.5.2 TOK HamMarHnYMBaHUs BTOPUYHbIX OOMOTOK A1 3alMTbl, NOAYYEHHbIN NPU UCAbITAHUAX MO 9.8 ”
BblpaXeHHbI B NpOLEeHTax 3Ha4YeHUs, paBHOr0 HOMUHaIbHOMY TOKY NpefesibHOl KpaTHOCTU, He JOJDKeH npe-
BblllaTb 3HAYEeHWNI NOJTHOW MOrpeLlHOCTH, yKasaHHbIX B Tabnuue 9.

6.5.3 Jlonyckaemoe 3HayeHWe ToKa HamMarHM4ymBaHuWS U COOTBETCTBYHLWEE eMy pacyeTHOe 3HauyeHue
HanpsXXeHWs AO/KHbI B6blTb YCTaHOB/EHbI NPeANPUATUEM-N3TOTOBUTEIEM C y4yeToM Tpe6oBaHuii 6.5.1.6.5.2 u
yKasaHbl B 3KCN/yaTalMOHHOWM AOKYMeHTaun Ha KOHKpPeTHble TpaHcdopmaTopsbl.

6.5.4 MI3MepeHHble 3HAYEeHNA TOKa HaMarHMYMBaHWA BTOPUYHbIX O6GMOTOK AO/DKHbI ObITb 3anucaHbl B
nacnopT Ha KOHKpeTHbIli TpaHcdopmaTop.

6.6 Tpe6oBaHNSA K Harpesy

6.6.1 Mpun NPOAO/XNTENBHOM pexumMe MNpoTeKaHWs Hambonblwumx paboynmx NepBUYHbIX TOKOB (HOMMU-
HaNbHbIX TOKOB A/INTENILHOTO pexuma) TpaHchopmaTopbl (3a UCKAIOYEHWEM BCTPOEHHbIX, paboTalowmnx B
TpaHcpopMaTOpPHOM Macsie) Ha HOMUHa/IbHble Hanps>XeHns cBbiwe 0.66 KB A0/MKHBI COOTBETCTBOBAThH TPE6O-
BaHMAM FTOCT 8024. a TpaHcopMaToOpbl HA HOMUHaNbHOe HanpsxeHue 0,66 kB — Tpe6oBaHuam FOCT 403.

[na TpaHcdopmaTopoB, 3KCh/yaTupyeMbliX Npuv TemnepaTypax OKpyXalolwero Bo3Ayxa, OT/INHaloWwmnxcs ot
yka3aHHbIX TOCT 15150 n FOCT 15543.1. BepxHee paboyee 3HauyeHne W wm adhPeKTUBHOE 3Ha4YeHne Temnepary-
pbl OKpyXaloLwero Bo3ayxa fJo/1kHbl 6bITb YCTAHOBJ/IEHbI B JOKYMEHTALNN Ha TPaHCOPMATOPbl KOHKPETHbIX TUMOB.

[ns BCTPOEHHbIX TpaHChopmMaTopoB, ycTaHaB/IMBaeMblX B Mac/isiHble BbiK/loYaTenu, CUNoBble Macnis-
Hble TpaHcopMaTopbl, aBTOTpPaHCopMaTopbl AN peakTopbl U NOrpPyXXaeMbliX B Mac/so, npeaenbHO A40NyCTu-
Mble MpeBblWEHNA TemnepaTtypbl Haj Temnepatypoli macna (90 X Ansa macnsHbiX BblkaoyaTenein n 95 *C
AN CUNOBbIX MacnsHbIX TpaHcthopmaTopoB, aBTOTPaHCHOPMaTOpPOB UM PeakToOpPoB) NPU NPOAO/IKUTENIBHOM
pexunme He AO/DKHbI NPeBbIWAaTh:

10 °C — pns o6MOTOK.

15 °C — Ana mMarHMTonposooB.

[ONnAa BCTPOEHHbIX TPAaHCOPMAaTOPOB HA HOMUHa/bHbIE NepBUYHbIE TOKN cBbiwe 10000 A npu Temnepa-
Type macna, okpyxawuiero TpaHcopmaTop, Hmxe 90 *C onA mMacnsiHbIX Bblkatoyateneii n Hmxe 95 °C ans
CUNOBbIX Mac/sHbIX TpaHCPOPMaToOpOB, aBTOTPAHCHPOPMaTOPOB NN PeakTOPOB AONYCTNMbIe NPEBbIWEHUS
Temnepatypbl MOTyT 6bITb COOTBETCTBEHHO yBe/IMYeHbl, HO He 6osiee Yyem Ha 10 °C.

MpeBbllWeHe TeMnepaTypbl 3/1eMeHTOB TpaHCcOpMaTOpoB Haj TeMnepaTypoi okpyxatolein cpeabl He
[O0/KHO ObITh 60/bLUE 3HAYEHUI, yKa3aHHbIX B Tabnnue 10.

6.6.2 ins TpaHcopmaTopoB, aKCN/yaTUpyeMbiX Npu Temnepatype okpyxatoLero sosgyxa Bbiwe 40 °C,
AonyckaeMble 3Ha4YeHUs NpeBbllWeHNs TemnepaTypbl, yKkazaHHble B Tabnnue 10, AO/MKHbI ObITb YMEHbLUEHbI Ha
pa3HOCTb Mexay TemnepaTypoii okpyxatouero Bo3gyxa npu akcnnayatauun mn 40 °C. MNpu TemnepaType 3Kc-
nnyataumn Huxe 40 °C gonyckaemMble 3Ha4YeHUA NpeBblleHNsA TeMnepaTypbl COOTBETCTBEHHO yBe/INYNBAIOTCS.

Ta6nuuya 10— lNpeBblWeHWe 37IeMeHTamMmy TpaHCHoOpMaTOPOB TeMMepPaTypbl OKpyXKatolleli cpefpbl

MpeBbileHne TemnepaTypbl npu
Han6onblwem paboyem Toke MeTopg
n adhheKTUBHOI TemnepaTtype nsmepeHuns
okpyxatuiero sosgyxa 40 'C

Knacc marpeBo-
3nemMeHT TpaHcthopmaTopa cToiikocTu
no rOCT 8865

MacnsiHble TpaHcopMmaTopb! Bce knaccel Mo TepMomeTpy
- BepxHuii cnoit macna 50 nnm Tepmonape
- BEPXHWUIA cnoii Mmacna ans repmMeTuny-
HOFO UCMOJTHEHUSI UM C YCTPOWCTBOM.
MOSTHOCTBIO 3alyMLLAOLLMM Maco oOT

COMPUKOCHOBEHWS C OKPYXatoLLM BO3- Mo n3meHeHuto
[yXOM 55 COMNPOTUB/IEHNA
- BTOpPUYHblE OGMOTKM 60 06MOTOK

1n
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MpeBbiWeHne TemnepaTypbl npu
Hanbonbwem pabouyem Toke MeTopa
n aphekTuBHOW TemnepaTtype n3MepeHus
okpyxatoujero sosayxa 40 'C

Knacc HarpeBa-
OneHem» TpaHcopmaTtopa cToKoCTH
no F'OCT 8865

- BTOPWYHbIE OGMOTKM ANS repMeTny- Bce knaccbl o TepmomeTpy

HOTO UCMOJIHEHNSA 65 wnn Tepmonape

- Apyrve  MeTa/l/INYecKkMe  getanu.

KOHTaKTMpyHoLLmne ¢ Macsiom 65

TpaHccopmaTtopbl ¢ TBEPAOW U ra- Mo n3meHeHuno

30BOI n3onAumei Y 45 COrnpoTMB/IEHUS 06-

- BTOPWYHblE OOMOTKM WU MeTasn- A 60 MOTOK MOCTOAHHOMY

YeCXvB [eTasin, KOHTaKTupylowmne c E 75 TOKy A/151 06MOTOK

M30NALUMOHHBLIMW MaTepuaniamMmm B 85 1 Mo TepMOMETPY
F 110 wnn Tepmonape
H 135 ONns getanei

CoefnHeHve, 60NTOBOE WM aHaso- o TepmomeTpy

rMyHoe emy coefimHeHne 6e3 NoKpPbITUA W Tepmonape

- B BO3[yLUHOW cpepe 50

« *SF6 75

- B Macnie 60

C MoKpbITUEM 13 cepebpa NN HUKeNs

- B BO3JyLUHOW cpefe 75

- bSF6 75

- B Macne 60

C nokpbITrem 13 onosa

- B BO34yLUHOW cpefe 65

- b SF6 65

- B Macne 60

BbiBOAbI 13 Meau, a/IlOMUHUA U UX o TepmomeTpy

CMn/1aBoOB /191 COeAUHEHUA C BHELIHU- W Tepmonape

MU NPOBOJHNKaMMU:

- 6e3 NoKpbITuA 50

- C MOKpbITUEM W3 cepebpa, HUKens

nnu onosa 65*

MpumeyaHne 1 — YkazaHHble TpebOBaHMA He PacMpPOCTPaHAOTCA Ha TpaHcopmaTopbl, pa3meLllaemMblie
C BHelUHeli CTOPOHbI NoghasHO aKpaHNMPOBaHHbLIX TOKONPOBOAOB, HO 06si3aTeslbHbI A/19 BBOAOB, HAXOAALLMXCS BHYTPY
TOKOMPOBOAOB.

MpumevyaHne 2 — BMecTo ap(hpeKTMBHOW TemnepaTypbl OKpyXatoller cpefpl AOMYyCKaeTcs MpUHMMAaTb
BepXxHee 3HayeHve Temneparypbl.

’) Mpn HaNNUUKM Ha KOHTaKTHOM MOBEPXHOCTW BHELLUHEro NPOBOAHMKA CepebpsHOro MOKpbITUS AOMYCTMMOe npe-
BbllLEHVe TeMnepaTypbl NpUHUMatOT pasHbiM 80 'C.

6.6.3 Knaccbl HarpeBOCTOWKOCTM M3015LMM OBMOTOK CyXnX TpaHCchopMaTopoB A0MKHbI ObiTb yKasaHbl B
LOKYMEeHTauunm Ha TpaHchopmaTopbl KOHKPETHbIX TUMOB.

6.6.4 Ecnu TpaHcdopmaTtop, npeAHa3HavyeHHbli NS NCNO/b30BaHUA Ha BbicoTe cBbiwe 1000 m, noa-
Beprancsa UcCnbiTaHUAM Ha BbicOTe MeHee 1000 M, TO npejenbl NpeBblWEHUA TemnepaTypbl, YKa3aHHble B
Ta6nuue 10. A4ONXKHBbI ObITb YMEHbLEHbI B cooTBeTcTBUM ¢ TOCT 15543.1.

6.6.5 Hanbonbwune paboyne nepBuUYHble TOKM TpaHCOPMATOPOB Ha HOMUHaNbHble TOKM Ao 10000 A
OO0/KHbl COOTBETCTBOBATb yKaszaHHbIM B Tabnuue 11.

Ta6nuuya 11 — Havb6onbluve pabouve nepBuyHbIe TOKM TPAHCHOPMATOPOB

HanmeHoBaHue napametpa 3HauyeHuve. /1

HoMWHabHbIV NepBrY-

< 10 20 30 40 50 75 80 100 150 200
HbIli TOK /1HOM 1 5 15

Han6onbLnii paéounii

< 5 10 16 20 32 40 50 80 80 100 160 200
nepBUYHbI TOK /1Hp

12
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MpogomkeHne Tabnmubl 11

HaviMeHoBaHvie napameTpa 3HaueHve. A

HoMUHasbHbIN NepBuY-

HBITE TOK /1 300 400 500 600 750 800 1000 1200 1500

Hanbonblunii pabounii

NEPBUYHBIA TOK /, Hp 320 400 500 630 800 800 1000 1250 1600

OkOoH4aHve Tabnuupsl 11

HaumeHoBaHne napameTtpa 3HauveHune.A

HoMUHasbHbIN NepBuY-

o 1600 2000 3000 4000 5000 6000 8000 10000
HbI TOK /1Hom

Hanbonblunii pabounia

< 1600 2000 3200 4000 5000 6300 8000 10000
nepBUYHbI TOK /1H,

[ns TpaHcopmMaTopoB C HOMUHANIbHBIMW NEPBUYHLIMU TOKaMU, He yKasdaHHbIMW B Ta6nuue 11, Hawu-
60NblWNI pabounii TOK fos/HKeH 6bITb yKa3aH B fOKYMeHTauun Ha u3genusa u npueefeH B aKcn/ayatalMoOHHOWN
AOKyMeHTauunu.

B mMHorognanasoHHoOM TpaHctopmaTope Hanbonbwuini pabounii NepBUYHbIA TOK A0J/I)KEH COOTBETCTBO-
BaTb HaMbonblWeMy UM HAaUMEHbLUIEMY 3HAYeHUI0O HOMUHA/IbHOTO NePBUYHOIO TOKa M AO/KEH ObITb yKa3aH B
AOKyMeHTauumn Ha nsgenwve.

Ans TpaHcopmaTopoB, Y KOTOPbIX 3(hhekTUBHOE 3HAUYEHMNE TeMnepaTypbl OKpyXalLwei cpeabl No
FOCT 15543.1 npeBblwaeT 40 °C. 3Ha4YeHUA Hanb0MbLINX Paboynx NepBUYHbIX TOKOB MOTYT ObiTb MeHbLUE
yKasaHHbIX B Tabnuue 10 un nx cnepyeT yctaHaBNMBaTh B AOKYMeHTauMm Ha TpaHcoOpmMaTopbl KOHKPETHbIX
TUNOB.

Ana TpaHcopmaTOpOB Ha HOMUHa/IbHble NMepBUYHble TOKM cBbiwe 10000 A. npegHasHa4vyeHHbIX AN
reHepaToOpoOB WM CUHXPOHHbIX KOMNEHCATOPOB, HaNboNbLWKt pabounii NeEpPBUYHbIN TOK MOXET 6bITb 60/1bLIE
WIN MeHbLIE HOMUHANIbHOTO TOKa, HO He MeHee HaumGoNbLIEero A/IMTENBLHOIO TOKa reHepaTopa WM CUHXPOH-
HOro KoMneHcartopa.

Mo cornacoBaHnio MexAay noTpebuTenem n M3roToBuTenem JonyckaeTca KpaTKoBpeMeHHoOe, He 6onee
2 4 B Hefento, NOBbIWEHNE NMEePBUYHOIO Toka Ha 20 % Mo OTHOWEHWIO K HanbGonbwemy paboyemy nepBuY-
HOMY TOKY.

6.7 Tpe6oBaHUA K CTOMKOCTM NPU TOKaX KOPOTKOTO 3aMblKaHUsA

6.7.1 TpaHccopmMaTopbl Ha HanpsixeHne cBbiwe 0.66 KB f0/1KHbI 6bITb YCTOWUYMBBI K 31€KTPOANHAMUYE-
CKOMY1l 1 TepMMYeCKOMY BO34eliCTBUSIM TOKOB KOPOTKOro 3aMblKaHWs, NapameTpbl KOTOPbIX He MpeBblWakT
YCTaHOBJ/IEHHbIX 3HAYEHWIA:

a) ToKa 3/1eKTPOANHAMUNYECKOW CTOWKOCTM /4 NN ero KpaTHOCTU K. MO OTHOLWEHUIO K aMNNTyAe HOMU-
HaNbHOro NEPBUYHOrNO TOKa:

6) TOKa TEPMUYECKON CTOWKOCTM /T NN ero KpatHOCTM KTNO OTHOWEHU0 K HOMUHaNIbHOMY NePBUYHOMY
TOKY;

B) BpeMeHU NpoTekaHUsa Toka t,. paBHOro:

1wnn 3 ¢ — ana TpaHcOpMaToOpOB HAa HOMWHasIbHbIe HanpsXeHnsa 40 220 KB BK/IHOUNTENBHO;

1unn 2 ¢ — gna TpaHcopmMaTopoB Ha HOMUHaNbHble HanpsXxeHns 330 kB 1 BbiLwe.

6.7.2 MexAay 3HadyeHUAMMN iR n /, 4O/HKHO 6bITb CO6NOAEHO COOTHOWeEHUe /4 51.8

6.7.3 B OKYMeHTaLnn Ha TpaHCcopMaTopbl KOHKPETHbIX TUMOB A0/HKHbI 6bITb YCTAHOB/EHbI: 3HAYEHWEe
TOKa TEPMUYECKOI CTOMKOCTU UN ero KpaTHOCTb, BPeMs NMPOTeKaHMA TOKa, a Takke 3HauYeHne ToKa 3/1eKTpo-
OVHaMNYecKol CTOMKOCTU NN ero KPaTHOCTb.

6.8 3HaueHMe COMPOTUBNEHNA BTOPUYHbIX OGMOTOK MOCTOSIHHOMY TOKY [AOJ/IXHO ObITb YCTAHOB/IEHO U3-
roToBUTE/IEM Y YKa3aHO B 3KCN/yaTauMOHHON AOKYMeEHTaLnu.

K LUMHHBbIM, BCTPOEHHbIM 1 Pa3beMHbIM TpaHcopMaTopaMm Tpe6oBaHUA MO 31EKTPOAVHAMUYECKO CTOMKOCTU
He MPesbsIBSIOT.
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6.9 O603HayeHWe BbIBOJOB OOMOTOK

BbIBOAbI NEPBUNYHBLIX U BTOPUYHbIX 0GMOTOK 1 BTOPUYHblE OGMOTKMN TpaHcopmMaTopoB clefyeT 0603Ha-
yaTb B COOTBETCTBUW C Tabnuueii 12.

JInHeliHble BbIBOAbI NEPBUYHON OGMOTKM, a TakKe COOTBETCTBYIOLME UM CTOPOHbI LWNHHbIX, BCTPOEHHbIX
N pazbeMHbIX TpaHChopMaTopoB, He NMetLUX COGCTBEHHON NepBMUYHO 06MOTKKN, o6o3HavatT /7, n /2.

O603Ha4YeHNsA HAHOCAT Takum o06pa3om, 4YTO6bl B OAMH M TOT XX€ MOMEHT BpeMeHW BbiBOAbl /7,. Hv ..Hn
n Ny .Mnumenn oanNHaKoOBYIO MOMSIPHOCTb, T. €. YTOGbI NPU HanpaB/ieHUN TOKa B NepBUYHO 06MOTKe OT /7,.
Hy ..Hn kK Kn K2.../12 BTOpMYHbI/ TOK NPOXOAW NO BHeLWHeR uenn (npnéopam) ot U, k N2..1,,

O603HaYvYeHns BbINOJTHAIOT MPONUCHBbIMM ByKBaMn pycckoro asaBnta B coyeTtaHnm ¢ undpamu. Lindpbi
pacnonaratoT B 04HY CTPOKY € 6ykBamn (Hanpumep /71) unn B uHgekce (Hanpumep /7,).

Ta6bnuya 12 — O603HaYeHUs BbIBOAOB M OGMOTOK TpaHcthopmMaTopoB

O6MoTKa TpaHccopmaTopa 0O603HaYeHNs BbIBOAOB 11 06MOTOK
MNepBuyHas CagHwuwmaA C HMWwWbIoaM O W, — i
*1 n, n. <
il b
**»' ])
BTopuuHasn TpaHcdopmMaTop ¢ 04HOl BTOPUYHOM 0OMOTKOM:
Be3 dTBBTBNON/1 C OTBETBJ/IEHME»
*1 * b B
BTopuyHasn TpaHcopMaTop C HECKOMBbKMMU BTOPUYHBLIMU OGMOTKaMMU:
GnoratmAiiri C OrBBT/IEMCAVM
Wwoowow 2% w32 W,

[lonyckaeTcs o603HaveHNe BbIBOAOB 06MOTOK TpaHcopMaTopoB NaTUHCKMMM GykBamu. B aTom cnyvae
B PyKOBO/CTBE M0 3KCMN/yatauuu Ao/KHa 6bITb NpMBeeHa CXeMa, Ha KOTopoli 0603HayYeHe BbIBOLOB BbINO-
HAETCSH PYCCKMMU N COOTBETCTBYHOLWMUMU NATUHCKUMUN ByKBaMU.

6.10 TpeboBaHUA K KOHCTPYKLUN

6.10.1 Tpe6oBaHusa K BbiBOAAM

6.10.1.1 KoHTaKTHble BbIBOAblI MEPBUYHONK O06MOTKM TpaHCOpMaTOpPOB JO/KHbI COOTBETCTBOBATb Tpe-
6oBaHusam FOCT 10434. a TpaHchopmaTopoB KaTeropmmn pasmeuieHmsa 1 no FOCT 15150. Takxe Tpeb6oBaHU-
am FOCT 21242.

6.10.1.2 KoHTaKTHble BbIBOAbl BTOPUYHbLIX O6MOTOK TpaHCOpMaTOpPOB [JO/KHblI COOTBETCTBOBATbL Tpe-
6oBaHusam FOCT 10434.

6.10.1.3 KOHTaKTHble BblBOAbl BTOPUYHbIX OOMOTOK BCTPOEHHbIX TpaHcopmaTopoB MOryT 6bITb pac-
NosI0XeHbl B KOHCTPYKLUUWN U3fenns, B KOTOpoe BCTPOEH TpaHcopmartop.

6.10.1.4 KoHCTpyKuMneli TpaHcdhopmaTopoB kateropuu pasmeuwieHns 1 no N'OCT 15150 gonxHa 6bITh
oGecneyeHa 3auiMTa MecTa npucoeauHeHus kabenei K BbiBOAaM BTOPUYHbLIX OOMOTOK OT aTMocepHbIX
ocaflKoB.

14



FrOCT 7746—2015

6.10.1.5 BbiBOAbl BTOPUYHbIX O6MOTOK TpaHCOpMaToOpoB A1 U3MEPEHNS N ANA yyeTa A0/DKHbI 3aKpbl-
BaTbCA KPbIWKOM C BO3MOXHOCTbIO N/IOMOGMPOBaHUSA.

[aHHoe TpeboBaHMe He pacnpocTpaHseTcs Ha TpaHcopmaTopbl C BbiBOAaMU BTOPUYHbIX 06MOTOK U3
M30/INPOBAHHOrO NpoBsoja.

6.10.2 Tpeb6oBaHMA K Mac/ioHaNO/IHEHHbIM TpaHcopmaTtopam

6.10.2.1 KOHCTPYKUMA Mac/ioHano/IHEHHbIX TpaHcopmMaTopoB AO/HKHa obecrneymBaTb WX repmeTuuy-
HOCTb. [lOKyMeHTaumnsa Ha Macs/ioHanoJ/IHeHHble TpaHcopmMaTopbl A0/IXHA coAepXaTb TpeboBaHUsA No Npo-
BeEpKe repMeTUYHOCTU KOHCTPYKLUMK, a TakKe TpeboBaHNA K razo- 1 BfiarocofepxaHunio 3a/inBaeMoro B TpaHc-
chopmaTopbl Macna.

6.10.2.2 MacnoHanos/IHEHHbIA TpaHcdopmMaTop AO/DKEH MMeTb paclnpuTesib, BMECTUMOCTb KOTOPOro
ob6ecrneynBaeT NOCTOAAHHOE Ha/IMYME B HEM Macsia Npu BCex pexmnmax paboTbl TpaHcopmartopa B AnanasoHe
pabounx TemnepaTtyp. ®PYHKLMIO paclwlMpuTesia MOTyT BbINO/HATE BEPXHAS 4yacTb (hapdopoBOli NOKPbILWKY,
CcUNbMOH nnn apyrve ycTponcTea.

6.10.2.3 MacsioHano/IHeHHble TpaHCopMaTopbl AO/HKHbI UMETb yKasaTtenun yposHsa macna. OKoso yka-
3aTesiI YpPOBHA Macnia WAM Ha HeM [O0/DKHbl 6biTb HaHECeHbl TPU KOHTPOJibHble 4YepTbl, COOTBETCTBYlOLME
YPOBHIO Macsia B HepaboTatouem TpaHcchopmaTope npu TemnepaTtype 20 CC. a Takxe Mpyv BEPXHEM U HMXKHEM
3HaYeHUAX TeMmnepaTypbl. JlonyckaeTcs NPUMEHATb ApYyrve YCTPOCTBa KOHTPO/IS YPOBHA Macna.

6.10.2.4 B TpaHchopmaTopax ¢ maccoil macna Ao 50 kr gonyckaeTcsi HAHOCUTb Ha yKa3aTesie YpOBHS
Macsia OfHY KOHTPOJIbHYIO 4epTy, N0 KOTOPO ycTaHaB/IMBalOT YPOBEHb 3a/1MBaeMOro B TpaHcdopmaTtop mac-
na npun temnepartype 20 eC.

6.10.2.5 B repMeTuUHbIX TpaHcopmaTopax cnocobbl KOHTPO/SA YPOBHA Macnia A0/KHbl 6biTb yKasaHbl
B [lOKYMeHTauun Ha aTn TpaHcopmaTopsbl.

6.10.2.6 TpaHcthopmaTopbl C Maccoli macna meHee 20 Kr fonyckaeTca nsrotaBnmBaTb 6e3 ykasaTesnei
YPOBHSA Macna.

6.10.2.7 MacnoHanosiHenHble TpaHcOpMaTopbl C NEPBUYHbIM HanpsxxeHnem 10 kB n Bbiwe n maccoin
Macna 6onee 10 Kr 4O/MKHbI 6bITb CHabXeHbl apmMaTypoii Ans 3anMBku, oT60pa Npo6 1 cimBa macna.

6.10.2.8 ApmaTypy /19 oT60pa Npo6 mMacsia NoMeLlatoT B HMKHEN YacTn 6aka, Npy 3TOM [0/IKHO 6bITb
npeAycMOTPEHO NJ1aBHOE perysimpoBaHue BbiTeKalowe cTpyn macna.

6.10.2.9 MacnoHanosiHeHHble TpaHcoOpMaTopbl C NEePBUYHbIM HanpshkeHnem 110 KB 1 Bbllle AO/DKHbI
6bITb 060pPyAOBaHbI 3aWNTOW, NpegoxpaHsaloLWweli Macao OT HeMOCPeACTBEHHOTO COMPUKOCHOBEHMS C OKpYXa-
IOWNUM BO3AYXOM.

6.10.2.10 MeTannmyeckne noBepxHOCTMN BHYTpPU 6aka UM paclumpuTenss MacisiHoro TpaHcopmartopa
[O/KHbI UMeTb Mac/ioCTOKoe MOKPbITHe, 3alyuliatoliee Macsio OT CONMPUKOCHOBEHUSA C HAMWU N He OKa3blBa-
lolujee BpeAHOro Bo3aelicTsBusA Ha Macno.

[onyckaeTcs He 3auWumwaTb NOKPbITMEM TOPLEBbIE NMOBEPXHOCTN MAarHUTONPOBOAOB U MOBEPXHOCTN Ma-
TepuanoB. He OKa3blBalLWNX aKTUBHOrO KaTa/IMTMYeCKOro Bo3AencTBna Ha macso.

6.10.2.11 Mapky macna ykasblBaloT B JOKYMeEHTaLUN Ha TpaHchopMaTopbl KOHKPETHbIX TUMOB.

6.10.2.12 inA TpaHcdopmaTopoB knacca HanpskeHus 330 kB 1 Bblle C KOHAEHCATOPHOW 6yMaxHOo-
MacnsiHOW M3onsauuen AoskKeH npeaycMarpusBaTbCsa BbiBOA AN15 NOAKNOYEHUS YCTPOMNCTBA KOHTPOASA U30M8-
LMOHHbIX XapaKTepUCcTUK Mo pabounm Hanps>KeHunem.

6.10.3 Tpeb6oBaHUA K ra3oHano/IHeHHbIM TpaHcopmaTopam

6.10.3.1 KOHCTPYKUMA rasoHanosIHEHHbIX TpaHcOpMaTOpPOB A0J/KHA UMETb 3aluTy OT Ype3MepHOoro
yBeNn4eHnsa gasneHuns rasa.

6.10.3.2 KOHCTPYKLMA ra3oHanos/IHeHHbIX TpaHchopMaTopoB Ao/KHa o6ecneynBaTb yTeUKy Macchl rasa
He 6onee 0.5 % B rog,.

Heo6xoamMmo obecneunTb Hannymne apmaTtypbl B HUXHeEN YyacTn TpaHcdopmartopa A/1a 6e3onacHoro no-
MOJIHEHNA CUCTEM ra3oM BO BpeMs 3KCrMyaTaunn.

Mpun aKkcTpemanbHbIX TeMnepaTypax AonyckatoTcs 60see BbICOKME NoKasaTeNn MHTEHCUBHOCTU yTeuku
(ecnu ncnbiTaHNA C UCNONBb30BaHNEM AaHHbIX TeMnepaTyp ykasaHbl B COOTBETCTBYOLW el AOKYMeHTaunm), npn
YCNOBUM 4YTO MHTEHCUBHOCTb YTEYKM MPW HOpPMasbHOWM TemnepaType OKpyXatllieil cpefbl BOo3BpaljaeTcs K
3HaYeHuto, He NpesBbllaWemMy HOpMUPyemMoe BblLle.

M3roToBuUTENb A0/MKEH yKa3biBaTb TUM. TpebyemMmoe KO/IMYecTBO, Ka4eCTBO M NJIOTHOCTbL rasa, nogsiexa-
Liero ucnosib30BaHNio B TpaHcdopmaTtope.

6.10.3.3 MakcumanbHO AOMYyCTMMOE coAepXaHue Bnarn B ra3oHanosIHEHHbIX TpPaHcopmaTopax, Npu Ho-
MWHa/IbHOWM MAIOTHOCTM A0J/IXKHO ObITb TakuM, 4TOObl TOYKa POCbl He MpeBblWwasna 0OTMeTKy MUHYC 5 °C npu Tem-
nepatype nsmepexus 20 °C. Ana gpyrnx temnepatyp n3mMepeHus BbIMOHAIOT COOTBETCTBYIOLLYIO KOPPEKLUIO.
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6.10.3.4 [a30HaNO/IHEHHbIE TPpaHCOpPMaTOpbl, AN KOTOPbIX 3HAYEHME MUHUMaANbLHOro paboyero gaB-
neHus 6onee 0.2 MMa. AO/MKHbI 6bITb OCHALLEHbl YCTPOWCTBOM KOHTPONA AaB/EHUS WM MAOTHOCTM rasa,
npeaynpexaarLlwmm aKkcnayaTauMoHHbI nepcoHan o6 yTeuke rasa.

YcTpolicTBa KOHTPONA AaB/IEHUSA WU MJOTHOCTM ra3a MOryT NOCTaBAATLCA OTAENbHO WUN B KOMMNJIEKTe
c obopypoBaHueM.

6.10.4 3asemneHwne

6.10.4.1 TpaHcdopmaTopbl A0/HKHbI UMETb KOHTAKTHYIO NowanKky A/19 NpUcoegnHEHN 3a3eMIA0LLEro
NPOBOAHMKA N 3a3eMISIIOLWMNIA 3aXMM B COOTBETCTBUM C Tpe6oBaHMsAMM TOCT 21130 n TOCT 12.2.007.3. 3a-
3eMIAWmMe 3aXMMbl TpaHCOpMaToOpoB MCMOMHEHU T 1 O A0/KHbI TakXXe COOTBETCTBOBaTb TPe6OBaHUAM
FOCT 15963.

Tpeb6oBaHUA HACTOSALWEro NyHKTa He PpacnpoCTPaHATCA Ha BCTPOEHHblIe TpaHcdopMaTopbl, TpaHcdop-
MaTopbl C KOPNYCOM M3 INTOW CMOJbI UK NacTMacchl, 6eCKOPNyCHbIO TpaHcdopMaTopbl, He UMeloL e Noa-
nexawunx 3aseMIeHU0 MeTa/l/InYeCcKNX YacTel, a TaKkKe Ha TpaHcdopmaTopbl, He Nognexaline 3asemMaeHnto
cornacHo NOCT 12.2.007.0.

6.10.4.2 OKON0 3a3eM/ISAIOLLETO 3aXMMa [A0/DKeH 6bITb HAHEeCeH 3HakK 3a3eMseHnsa no FOCT 21130. Cno-
c0o6 HaHeceHMA 3HakKa 3a3eM/IeHNa [0JKeH ob6ecneymBaTb ero 40/ITOBEYHOCTb N CTOMKOCTb K aTMOCHEPHbIM
BO3/4elicTBUSAM.

6.10.4.3 MoBePXHOCTb MOWAAKN 3a3eM/iA0LWero 3axmma (606blWwkKa, NPUANB) A0/1XHA COOTBETCTBO-
BaTb Tpe6oBaHmam NOCT 21130.

NMpumeyaHne — [Onsa masorabapuTHbIX TpaHCOPMATOPOB C NePBUYHBLIM HanpshkeHnem Ao 660 B gonycka-
eTCsl YMeHbLUaTb MN/I0WaAKN 3a3eM/IeHNs [0 Pa3MepoB, NMO3BOMAOWMX HaAEXHO COeAVHSTL UX C 3a3eMstoLLeld Xnnoi
ANaMeTpoM He MeHee 2 MM.

6.10.5 NMpumeHsAsAeMble B KOHCTPYKLUN TPaHCOpPMaTOpoOB MaTtepuanbl 40/MKHbl o6ecnevynBaTb BbINOJIHE-
Hue TpeboBaHWUIi NO B3PbIBO- U MoOXapobe3onacHOCTU.

6.10.6 TpeboBaHNA K 3aliMTe OT BHYTPEHHErO AYrOBOro KOPOTKOTO 3aMblKaHUA

[aHHble TpeboBaHMUA NPUMEHNMbI K MACNsAHbIM U ra3oHano/IHEHHbIM TpaHcdopMaTopam Kaacca Hanps-
XeHua 110 kB v Bbllwe, A1 KOTOPbIX AOMO/IHUTE/IbHO YKa3blBalOT KNacc U CTeNeHb 3aWnTbl OT BHYTPEHHEro
AYroBOro 3amMblKaHuA.

[laHHOe ncnbiTaHne NoATBeEPXAaeT COOTBETCTBME 3a[JaHHOMY YPOBHIO 6€30MacHOCTHU.

TpaHcdopMaTop A0/KEH BblAepXnBaTbh BHYTPEHHIOW Ayry 3a[aHHOro Toka 1 3a4aHHo NpooIKUTeb-
HOCTMW.

Tpebyemas NpoAo/IKUTENIbBHOCTb AYroBOro 3amMmblkaHuA yka3aHa B Tabnuue 13.

Ta6nunua 13 — MNPoAO/HKUTENBHOCTb AyrOBOrO 3aMbIKaHUA U 3KCNyaTauMoOHHbIE XapaKTepUCTUKN

CpeaHeksaapaTniHoe
SHAUCHVI TOKAL B W CreneHb 3a- MpoporvkATeNb-  3alumTa OT BHYTPEHHEro 3aupta ot BHYTPEHHEro
Hero fyroBoro 3a1H\)//|E|)|ZI— bl HOCTb [IyroBOro £YrOBOIO 3aMbIKAHIAS [lyTOBOrO 3aMbIKaHMs!
FMHm A Ly 3aMbIKaHUs, C Knacc 1 knacc |l

HeT BHeWHWX paspyLUueHuii, Kpo-
1 0.2 Me cpabaTbiBaHWA YycTpolicTBa
cbpoca gaBneHus

<40 [lonyckaeTca paspbIs
2 05 Kkopriyca n BO3ropa- HeT pacnaga Ha 4YacTtu (gonycka-
’ HVe. HO BCe OTAE/IMB-  eTCs NPOXOr WM BO3ropaHue)
LIMECS YacTu AO/MKHbI
HaxoauTbCA B MNpede- HET BHEWHWX paspylleHuii, Kpo-
1 0.1 nax gonyckaemoit 06- Me cpabaTbiBaH/s  YCTpoOiicTBa
i1 40 nactum cbpoca gaBneHus
2 03 HeT pacnaga Ha yacTu (gonycka-

eTCcsa MPOoXOor U Bo3ropaHue)

YPOBHW 3HayYeHUli Toka BHYTPEHHero AyroBoro 3amblKaHUsi U MPOAO/IKUTEIbHOCTU ero NpoTeKkaHus npwu
MCNbITaHUAX NOAJIeXaT COrnacoBaHNIoO Mexay N3rotoBuTesieM n notpedbutenem.

6.10.7 Y TpaHccopmaTopoB kateropun pasmeweHns 1 no FOCT 15150 gnvHa NyTW yTEUYKU BHELIHEN
n3onaummn no NOCT 9920 gosmkHa OblTb YyCTaHOBJIEHA B JOKYMeHTauunm Ha TpaHcopmMaTopbl KOHKPETHbIX
TUNOB.
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Y TpaHcdopmaTopoB kaTeropuii padmeweHmns 2 n5 no FOCT 15150 gnvHa nyTn yTEUYKN BHELIHEN U30-
NALUN C y4eTOM BbiNafeHUs pocbl N MHes A0/HKHa ObiTb yCTaHOB/IEHA B JOKYMeHTaL MM Ha TpaHcopmaTopbl
KOHKPETHbIX TUMOB.

6.10.8 Ha TpaHcdopmaTopax, KOHCTPYKUMEN KOTOPbIX NpeaycMoTpeHa pa3dbopka, A40/HKHO OblTb MecTo
051 HAHECEHMSA NOBEPUTENBHOrO Keima nnu nnombbl. KneliMo nnm nnoméa [ONXHbI NPensiTcTBOBaTb pas-
6opke TpaHcopmaTopa 6e3 X HapyLIeHUs.

6.10.9 TpaHcdopmaTopbl ¢ Maccoi 6onee 20 Kr [O/MKHbI UMeTb ycTponcTtBo no FOCT 12.2.007.0 gnsa
nogbema, OnyckaHus u yaepxaHus ux Ha Becy. [py HEBO3MOXHOCTU KOHCTPYKTUBHOIO BbINOSIHEHUS TakKnx
npucnoco6aeHnit B pyKOBOACTBE MO 3KcnayaTauumn criegyeT yka3biBaTb MecTa 3axBata TpaHcdopmaTtopa npu
TakenaxHbIX paboTax.

6.10.10 MeTannnyeckue yactm TpaHchopmaTopa, NoABEePXEHHbIe KOPPO3UK NOA BO3AEeACTBMEM KIUMa-
TUYecKnx pakToOpoB BHELIHEW cpeabl, AO/KHbI UMETb 3allNTHOE MOKpbITHE.

6.11 TpeboBaHMA K HAZEXHOCTH

6.11.1 B gokymMeHTauMn Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB CNefyeT ycTaHaBIUBaTb CPeAHIO0 Ha-
paboTKy A0 oTkasa B cooTBeTcTBUM ¢ FOCT 27.003.

6.11.2 CpepgHuii cpok cnyx6bl TpaHcdopmaTopoB He meHee 30 ner.

6.11.3 B gokyMeHTauMn Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB A0/KHbI 6bITb YCTaHOB/EHbI Tpe6oBa-
HUA K PEMOHTONPUIOA4HOCTU.

6.12 KOMN/IEKTHOCTb

6.12.1 KoMnnekTHOCTb TpaHcdopmartopa AO0J/DKHA OblTb YCTaHOBJ/IEHA B AOKYMeHTauumM Ha TpaHcdop-
MaTOpPbl KOHKPETHbIX TUMOB.

6.12.2 K TpaHcthopmaTopam npunaratT 3KCnsyaTaunoHHyo gokymeHTauuto no FOCT 2.601: nacnopr,
PYKOBOACTBO MO aKcnnyartauum, segomocTtu 3UM (Npu Hanuuun).

[na TpaHcchopmMaTopoB HAa HOMUHaNbHOE HanpsixeHue Ao 10 kKB. Mo cornacoBaHWio MeXxay U3rotoBuTe-
nem 1 notpebutenemM, NnacnopT MOXeT OblTb 3aMeHEH 3TUKETKOMN.

Ona TpaHcdopmaTopoB Ha HanpshkeHue 0.66 kKB HOoMeHk/naTypa 3KCNayaTaluMOHHOW AOKyMeHTauum
MOXeT 6bITb COKpalleHa 1 AO/HKHa OblTb yCTaHOB/IeHa B OKYMeEHTaLun Ha TpaHCcopMaTopbl KOHKPETHbIX
TUMOB.

6.13 MapkupoBka

6.13.1 Kaxablli TpaHcthopmaTop AO/KEH MMeTb TabNnuKy (Tabnnykn), Ha KOTOPOW A0/MKHbI ObITb yKa-
3aHbl:

- TOBapHbI/ 3HaK UM HAaMMeHOBaHWe NpeAnpUATUA-U3rOTOBUTENS,

HanmeHOBaHue «TpaHcdopmaTop ToKa»;
TMN TpaHcopmaTopa U KJMMaTuyeckoe UCMoJTHeHne;
nopsAKoBbI/i HOMep Mo cucTeMe Hymepauun NpeanpuAaTUA-U3roToBuTens;

- HOMUWHaNbHOEe HanpsheHune. KB (kpome BCTpPOEHHbIX TpaHCOpPMaToOpoB);

- HOMWHaNbHaA vyacToTa. 'y (Mpu yactoTe 50 Ny gonycKkaeTcsA He yKasblBaTb);

- HOMep BTOPMYHOI 06MOTKM (TOIbKO ANS TpaHcopMaTopoB € ABYMS uau 6onee BTOPUYHbIMU OGMOT-
Kammn);

- HOMUWHaNbHbI KO3(dULNEHT TpaHcopMaLMm O6MOTOK (B BUAE OTHOLEHUS HOMMUHA/IbHbIX TOKOB:
NepBNYHOTO N BTOPUYHOrO);

- KjlacC TOYHOCTU ANA BTOPUYHbIX OGMOTOK COrnacHo 6.4. 118 BTOPUYHBLIX 06MOTOK, NpeAHa3HavYeHHbIX
AN M3MepeHuii 1 3awmnThbl, creayeT yKkadbiBaTb 06a HOMUHA/IbHbIX Klacca TOYHOCTH;

- HOMUHaNbHbI KO3(hdUUMeHT 6e3onacHoCcTN nNpuboposB KBrom (018 BTOPUUYHBLIX OGMOTOK, NpeAHa3Ha-
YEHHbIX AN1S U3MepeHua n Ana yyeTta). jna TpaHcopMaTopoB Ha HOMUHaNbHOe HanpsxeHue 0.66 kB gony-
ckaeTca KgHOM He yka3biBaTb, €C/1M OHW NpUBefeHbl B PYKOBOACTBE MO 3KCnyaTauunu;

- 3HayeHuMe HOMMHaNbHOW npeaenbHOMW KpaTHOCTU KHoM (ANA BTOPUYHbIX OBMOTOK, NpeAHa3Ha4YeHHbIX
ANna 3awnThl). Ana TpaHcopmMaTopoB Ha HOMWHasIbHOe HanpshxeHue 0.66 kB gonyckaetcs KHOM He yKasbl-
BaTb. €C/IN OHW NpUBEAEHbI B PyKOBOACTBE MO 3KCnayaTauunm:

- HOMWHanbHaA BTOPUYHasA Harpyska. B A:

- Macca TpaHccopmaTopa, Kr (ToNibko Ana TpaHcopmaTopoB maccoi oT 10 Kr v Bbille, TpaHCNoOpTU-
pyeMbiX B Hepa3o6paHHOM Buje;
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- 0603HavYeHMe AOKYMEHTa Ha TPaHC(OPMAaTopbl KOHKPETHbIX TUMOB WM 0603HAYEHME HACTOSLWEro
cTaHgapTa:
- rog BbiNycka (Ha TpaHcopmaTopax, NnpegHa3HauYeHHbIX ANA 3KCNOPTa, He yKa3biBatoT).

MpumeyvyaHne 1— JlonyckaeTcs HaAHOCUTb NMepeyvncrieHHbIe aHHble Ha OAHY UIN HECKO/IBKO Tabnmyek, a Takke
HaCTUYHO WX NOMHOCTLIO Ha 3/IEMEHTbI KOHCTPYKUUn TpchcpopmaTopa.

MpumeyaHne 2 — lNpu HegocTaTke MecTa Ha Tab/InyKe JOMNyCKaeTCcs AaHHble MO NepeyncneHnam a). B), u) o)
HaHOCUTb 6e3 yKasaHus HaMmeHOBaHUA napametpa (Hanpumep 6 kB. 50 'y), Npy 3TOM AaHHbIE MO NEPEUNCTIEHNAM K) H)
HaHOCAT B COYeTaHVN 1 NocnefoBaTesIbHOCTY CornacHo cneayrowmm npumepam: 30 B A 5P 10 (HOMVHa/ibHasi BTOPUYHas
Harpyska 30 B A. HOMUHa/TbHbIM Kacc TOYHOCTU 5P. HOMUHabHaA npepesnibHas kpaTHocTb 10); 20 B A 0.5 10 (Homu-
HanbHas BTOpUYHas Harpyska 20 B-A, HOMUHasIbHbIN knacc TOYHOCTU 0.5. HOMUHaMbHbIV KoadhduLumeHT 6e3onacHoOCTH
npubopos 10).

MpumeyaHune 3— [lonyckaeTcsl, KPOMe AaHHbIX, YKa3aHHbIX B HACTOSILLEM MYHKTe, HAHOCUTL Ha TaBG/INyKy f0-
NOSTHUTENIbHYH MHCPOPMALMIO B COOTBETCTBUM C [LOKYMEHTaLMEN Ha TpaHC(OPMaTOPbl KOHKPETHBIX TUMOB.

NMpumeyaHne 4 — TpaHCOPMATOPbI C PaCLUMPEHHbLIM ANana3oHOM NePBUYHONO TOKa Mo 6.4.2 AOMKHBI NMETb
0603HauveHne opacLl.» C ykasaHveM, [10 Kakoro Toka paclumpeH gnanasoH — Ao 150 nan 200 %.

Ana TpaHcopmMaToOpoOB C HECKO/IbKMMN BTOPUYHBIMU OOMOTKaMu UIn C OTBETBNEHNUAMU Ha BTOPUYHbBIX
06MOTKax AaHHble MO NepevyncsieHnsaM n) — H) yKasblBalT A1 KaX[ol BTOPUYHOW OOGMOTKM U KaxAoro oT-
BETBJ/IEHUSA.

[Ana BCTPOEHHbIX TpaHCOpPMaToOpPoOB, NpeAHa3HavYeHHbIX A1 UCNO/Ib30BaHNA BHYTPU APYroro nsgenus,
Tabnunuky (Tabnnykn) ¢ TeXHUHYECKMMU AaHHbIMUW criedyeT nomelw,aTtb Ha Kopryce 3TOro u3gesnunsa, a Ha caMmx
TpaHcdopmaTopax cnegyet ykasbiBaTb:

- TUN BCTPOEHHOro TpaHcopmaropa;

- HOMMWHaNbHbIA KO3(hdULMeHT TpaHchopmaLum (MPU HaIMYNM OTBETB/IEHUI YKa3blBalOT HaMb0NbLINIA
Ko3athpurymneHT TpaHchopmauumn);

- NOPSAKOBbIi HOMEpP NO CUCTeMe HyMepauun npeanpuaTUSa-u3roToButTens.

6.13.2 YacTu TpaHccopmaTopoB, TPAHCNOPTUPYEMbIX B pa3obpaHHOM Buae, A40/KHbI MMeTb MapKUpoB-
Ky. o6neryawLyto c60pKy TpaHCOpMaToOpoB Ha MecTe MOHTaxa. Buabl 1 cnocobbl HAHECEHNA MapKUPOBKK
OO/KHbI 6bITb YKa3aHbl B 3KCN/yaTauMOHHOW AOKyMeHTaunn.

6.13.3 Cnocob HaHeCeHUsA MapKMPOBKU Ha Tabsinyku, a Takke Crnocob MapKnpoBaHUs BbIBOAOB 0OMOTOK
(cm. 6.9) gomkHbI 06ecneunBaTh YeTKOCTb HAAMNCEN B TeYeHe BCero BpeMeH aKcnyaTaumm TpaHcdopmartopa.

6.13.4 MapkupoBKa TpaHCNoOpTHOW Tapbl — no FOCT 14192.

6.14 YnakoBKa

6.14.1 Bce HeOKpalleHHble MeTasIM4yeckne 4acTu TpaHcdopmaTopa (BkA4Yas 3anacHble YacTu, npu
X Hann4uun), NofABeEPXeHHble BO3AECTBMIO BHeLWHel cpefbl B NpoLecce TPAHCNOPTUPOBAHUA U XPaHEHUS,
[OIXHbI 6bITb 3aKOHCEPBUPOBaHbI C MOMOLLLIO CMa30K WaN APYITMM HafleXHbIM CMoCO60M Ha CPOK XpaHeHus
He MeHee Tpex NerT.

6.14.2 YnakoBKa A0O/XKHa obecneuynBaTb COXPaHHOCTb TpaHchopMaTopoB Npu X TPaHCNOPTUPOBaHUN.
Bu ynakoBku 0/1KeH ObITb NPeAyCMOTPEH B JOKyMeHTaLnn Ha TpaHCcopmMaTopbl KOHKPETHbIX TUMNOB.

6.15 Tpe6oBaHUs NO 3KosOTUN

6.15.1 Tpeb6oBaHMA K HanNpsXXeHWO pagnonomex npeabABATCA AN TpaHCOpPMaTopoB kiacca Ha-
npshkeHns 110 kB u Bblwe.

HanpshkeHne pagnonomex He [O/MKHO npeBbiwaTb 2500 mkB npu 1.1 1)H.p/\'3.

6.15.2 N3rotoBuUTENb A0J/IKEH NPeaocTaB/iATb MHPOPMaLMIO O NI0ObIX BAUAHUAX TpaHcdopmaTtopa Ha
NpUpoAHYI0 cpefy BO BPEMS ero akcnayaTauuu, a Takxe o AeMOoHTaxe 1 yTuansaumm obopyaoBaHuns.

7 TpeboBaHua 6e30NacHOCTU

7.1 Tpeb6oBaHMA 6€30MaCHOCTM K KOHCTPYKUMW TpaHcdopmaTtopoB — no FOCT 12.2.007.0 n FOCT
12.2.007.3.

7.2 Tpe6oBaHUsa 6e30NaCHOCTM NPU UCNbITaHUAX TpaHcdopmaTopoB — No NOCT 8.217 nFOCT 12.3.019.

7.3 PekoMmeHayemas MUHMMabHas CTeMeHb 3aliuMThbl KOPNYCOB TpaHCOPMaTOpPOB, UCNO/b3yeMblX AN
yCTaHOBKWN BHYTpW nomeuwieHnsa — IP 20 no FTOCT 14254.
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[aHHOB Tpe60oBaHMe He PacnpoCTPaHsieTCs Ha YCTaHOBKW, B KOTOPbIX O6C/YXMBaKOWMI NepcoHan He
MOXeT Mosy4nTb 4OCTYN K TpaHcdopmaTopy 6e3 npesBapuTeIbHOMO CHATUSI HANPsHKEHMA ¢ TpaHcopmaTopa
1N NPUHATUS COOTBETCTBYIOLWMX Mep 6e30MacHOCTM (HanpumMep, 6/I0KUPOBKU, BbINOJIHEHUA OCO6bIX MHCTPYK-
LU no akcnyataymm u T. n.). B Takom cnydyae fOKyMeHTauus Ha n3gesime 4o/HKHA COAepXaTb YeTKMe ykasa-
HUSI 0 HEOGXO4MMOCTY NPUHATUS faHHbIX Mep.

PekoMeHAyemMasi MUHUMabHas CTeMeHb 3alWnTbl KOPNYyCOB TPAHCHOPMAaTOPOB HAPYXXHOW YCTaHOBKN —
IP44 nolFOCT 14254.

8 MMpaBunna npnemkm

8.1 [lns NpoBepKM COOTBETCTBUSI TPAHC(POPMATOPOB TPe60BaHNSIM HACTOSALWEro cTaHAapTa U fOKYMeH-
Tauum Ha TpaHcgOpMaTopbl KOHKPETHbIX TUMOB cneAyeT NPOBOAUTL UCNbITaHMUS.
ONs yTBEPXAEHUS TUNa;
KBa/IM(UKALNOHHbBIE;
npuemMmo-caaTouHble;

- nepuognyeckue;

- TUNOBbIE.

8.2 O6beM UCNbITaHUIi N NPOBEPOK, B 3aBUCUMOCTU OT KOHCTPYKTUBHbIX OCOGEHHOCTEN 1 HasHavyeHus
TpaHcdopmartopa, creayeT Bbl6upaTb no Tabnuue 14 v yctaHaBnvBaTh B OKYMeHTaLMN Ha TpaHcdopmaTo-
Pbl KOHKPETHbIX TUMOB.

MicnbiTaHns TpaHcopmaTopoB, NpeAHa3HavyeHHbIX Ana paboTbl npu yactotax 50 n 60 Iy, Ha cooTBeT-
cTBUe BCeM Tpe6OBaHWAM HacTosALLero ctaHgapTa NpoBoAAT npu yacTtoTe 50 lU. 4YTO ykasbiBalOT B nacnopre.
Mpn aTom pe3ynbTaTbl UCMbITaHUI TpaHcOpPMaToOpoB, NpeAHa3HayYeHHbIX Ana paboTbl Npu yactoTe 60 Y. He
KOPPEKTUPYIOT, KPOME pe3y/ibTaToB UCMbITaHU Ha HarpeB Npu NPoAo/HKUTENbHOM pexume paboTbl U Ha CTOW-
KOCTb K TOKaM KOPOTKOrO 3aMblKaHWUs, KOTOpble criefgyeT oueHnsaTb ¢ y4eTtom 9.9.7 n 9.10.3 COOTBETCTBEHHO.

Ta6nunuya 14 — O6bLBM UCMbITaHUIA 1 NPOBEPOK

Heo6X0oaMOCTb NMPOBEAEHUST UCTIbITaHNIA MyVXT HacToSALLIEro CTaHaapTa
HavimeHoBaHe
VCrbITaHUA Y MPOBEPHO* [L)19 YTBEPX- KBaMmKa- npvemo- nepvogu- TexHu4eckre MeTogp!
[OeHVs Tvna LIMIOHHB X GIATOYHBIX YECKUX Tpe6oBaH/s KOHTPO/15

1 TpoBepka Ha COOTBET-
cTBMe TpeboBaHuAM c6o- . + + + 6.1:6.9:6.12.2 9.1
POYHOro YepTexa

2 lcnbiTaHne 3nekTpuye-

CKOi MPOYHOCTM M301ALMN

nepBMYHON OBMOTKN OfHO- - + + i 6.3.1 9.21
MVHYTHBIM  HanpsbkeHneMm

NPOMBbILLIEHHOW YacTOTbl

3 VcnbiTaHve nsonsaumm nep-
BVYHOI OBMOTKM HanpsKeHN- - + - - 6.3.1 9.21
eM rpo30BOro Mmnysbca’)

4 VcnbiTaHne 3nekTpuye-

CKOW MPOYHOCTM M30NSLUN

TpaHcthopmaTtopoB C  HO-

MWHa/IbHBIM  HanpshkeHrem - + - ¢ 6.3.1 9.21
330 KB 1 Bbiwe Hanpsxe-

Huem KOMMYTaLVOHHOrO

vmnynbca

5 VcnbiTaHne BHYTpPEHHeNR
v3oNAuMN  NepBuYHOl  06- o

o - - - 6.3.1 9.21
MOTKM Ha CTOMKOCTb K Te-
nioBoMy npo6oto
6 [MpoBepka OJ/IMHbI MyTU ) . i : 6.3.1: 6.3.2 922

yTeukn
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MpopgomkeHve Tabnuupl 14

HaviveHoBaHvie
VCrbITaHUA U MPOBEPKA

7 VicniblTaHve MexayceKum-
OHHOW M30MSUMN CEKLIMOHW-
POBaHHbIX 06MOTOK

8 cnbiTaHve nsonauuv nep-
BMYHOI 0OMOTKM rasoHarnosn-
HEHHbIX TpaHcopmMaTopoB
npu OCTaTOYHOM JaBfeHun
rasa, paBHOM Hy/t0

9 VcnbiTaHns anekTpuye-
CKOW MPOYHOCTU U30MALUN
BTOPUYHbIX OGMOTOK OfHO-
MUHYTHBIM  HanpshkeHnem
NPOMbILL/IEHHOW YacTOTbl

10 W3mepeHve ypoBHA 4a-
CTUYHBIX Pa3psgoB  TpaHc-
hopmMaTopOB C YPOBHEM 130-
naummn «a» no NOCT 1516.3

11 WcnbiTaHne MexayBuT-
KOBOW M30M15LuMn

12 V3mepeHue comnpoTus-
NeHnsA N30/1AUMn 06MOTOK

13 VicnbiTaHve Npobbl Mac-
Nla MacnsiHbIX TpaHcdopma-
TOpOB:

14 OnpepeneHne npoo6us-
HOTrO HanpshkeHns

15 OnpepgeneHve TaHreHca
yrna [uanekTpuyeckux no-
Tepb Macna TpaHcdopma-
TOPOB K/1acca HanpshkeHust
110 kB v Bblwe

16 OnpegeneHve Bnaro- u
rasocofepxxaHus, Xpomaro-
rpacdmyecknii aHanus

17 NpoBepka nosspHoOCTA

18 OnpegeneHne TOKOBbIX U
YIMIOBbIX MOrPeLHoCTel

19 MMpoBepka npoaenbHoOl
KpaTHOCTN (onpepenexve
MOSIHOM MOrpeLUHOCTY) BTO-
PYYHBIX OGMOTOK /151 3aLLUTBI

20 lMpoBepka koathduumeH-
Ta 6e30nacHOCTM NpYGopoB
BTOPUYHbIX OGMOTOK /159 13-
MepeHuit

21 OnpepeneHve Konude-
CTBEHHOW yTeuku rasa raso-
HanosIHEHHbIX  TpaHcdop-
MaTopoB

20

Heo6X0avIMOCTb MPOBEAEHS UCTIbITaHMiA

7151 yTBEpXK-
AeHns Tina

KBa/mdmka-
LIOHHB X

npriemo-
CLATOYHbIX

nepviogyt-
YeCKVIX

MyHKT HacTosILLIEIO CTaHAapTa
TexHnyeckve Metogp!
TpeGoBaH/SA KOHTpO/A
6.3.3 9.2.3
6.3.5 9.21
6.3.4 9.2.4
6.3.6 9.2.5
6.3.7 9.2.6
6.3.8 9.3
6.3.9 9.4
6.3.6; 6.3.9 9.2.5;9.4
6.10.5 9.4
6.9 9.5
6.4.2 9.5
5.1;6.4.3 9.6
5.1 9.6
6.10.3.2 9.7
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OkoHYaHue Tabnuubl 14

Heo6xo0AMMOCTb NpoBefeHUs UCnblTaHuni MyHKT HacToAWero ctaHjapra
HaumeHoBaHune
ncnbiTaHua 1 nposepto* ANA yTBepx* Koanudnka- npuemo- nepuoan- TexHuueckune MeToab!
aAenna tuna UMOHUBIX CAAaTOYHbIX Yeckunx Tpe6oBaHusa KOHTpoOnsa
22 OnpepgeneHve Toka Ha-
MarHMymBaHus BTOPUYHbIX ¢ + + + 6.5 9.8

06MOTOX

23 WcnbiTaHne Ha Harpes
npu NPOAOHKUTE/IBHOM pe- - + - - 6.6 9.9
Xnme paboTbl

24 licnbiTaHne Ha CTON-

KOCTb K TOKam KOpOTKOro

3aMblKaHNs (MCMbITaHWa Ha - + - - 6.7 9.10
3/1eKTPOAMHAMUNYECKYIO 1

TEPMUYECKYIO CTOMKOCTb)

25 M3mepeHue conpoTtus-
NleHnsT BTOPUYHBIX O6MOTOK - + o ¢ 6.8 9.11
MNOCTOAHHOMY TOKY

26 VcnbiTaHMio  Mac/ioHa-
MOSTHEeHHbIX TpaHcopmaTo- - + + + 6.10.5 9.12
POB Ha repMeTUYHOCTb

27 VcnblTaHua Ha YCTOW-
Y/BOCTb K BO3[eiCTBUIO
KIMMaTnyecknx akTopoB
BHELUHe cpefpl

. + - o 6.2.1 9.13

28 WcnbiTaHust Ha ycToun-
BOCTb K BO3JENCTBMIO Mexa- - + - o 6.2.3 9.13
HUYeckux hakTopoB

29 WcnblTaHne Ha npou-
HOCTb MNPV TPaHCMNopTUpPO- - + - - 6.14.2; 10.1 9.14
BaHUN

30 VcnbiTaHne ynakoBK/ Ha

- + - - 6.14.2; 10.1 9.15
cbpacbiBaHue

31 TMopTeBepxaeHne cpea-

Heli HapaboTkun A0 OTKasa N - - 6.11.1 9.16

32 WcnbiTaHne Ha BHYTpPEH-

Hee [OyroBoe 3aMblKaHue

MaC/IOHAMO/THEHHbLIX W ra- - + - - 6.10.6 9.17
30HanoIHeHHbIX TpaHcdop-

maTopoB

33 VcnbiTaHne Ha cTeneHb
3aWnThl KOpPNycoB

- + - - 7.3 9.19

34 WcnblTaHne MHOrokpat-
HbIM Cpe3aHHbIM UMMy b-
COM Ha BbIBOAAX NepBUYHOM
06MOTKM

- (0] - - 6.3.1 9.18

35 VcnbiTaHne no onpege-
JIEHUIO HanpshXeHusa pagmo- - + - - 6.15 9.20
nomex

MpumevaHnsa 1— [ONA WWHHBIX TPaHC(OPMaTOPOB He NPOBOAAT.

NMpumeyvaHns 2 — 3HakK «+» 03HAYAET, YTO UCMbITAHVE NPOBOAAT; 3HaKa-» He NPOBOAAT; 6ykBa «Osi03Hava-
€T. UTO WCMbITaHWe NPOBOAST, C/IN 3TO YKa3aHO B JOKyMeHTaLun Ha TpaHCGopMaTop KOHKPETHOro Tuna.
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8.3 OO6wure NnonoxeHuns

8.3.1 Mpu ncnbiTaHMAX KBaTNPUKALNOHHbIX, MepUoANYECKNX, TUMOBLIX, ANA YTBEPXAeHNs Tuna oTaenb-
Hble MCNbITAHWS, He BAUSAIOWME HA pe3ynbTaTbl APYTUX UCMbITaHWA, NpeAyCMOTPeHHbIX B Tabnuue 14. gony-
cKaeTCca MPOBOAUTbL Ha pa3HbIX TpaHcopMaTopax (napasnsesibHble UCNbITaHUA). NMepevyeHb napannenbHbIX
ncnblTaHWi cnepyeT ycTaHaBNMBaTh B JOKYMEHTaLMN Ha TpaHCPOPMaTOpPbl KOHKPETHbIX TUMOB.

8.3.2 [lonyckaeTcsi COBMeleHNe OTAENbHbIX BUAOB UCNbITaHUI, NepeyYncneHHbix B 8.1.

Mpyn HaNMuMn pasINYHbIX UCNOJSTHEHWUI TpaHCOPMaTOPOB UCMbLITAHUA ANA YTBEPXAeHUsA Tuna, KBanu-
PUKaLMOHHbIE. NepnoANYeCcKne, TUMOBbIE N HA COOTBETCTBME YTBEPXAEHHOMY TUNy cneayeT NpoBOAUTbH Ha
TUMOUCIONTHEHNAX. A1 KOTOPbIX COOTBETCTBYIOLNE UCTIbITAHNA ABNAIOTCA Hanbosiee KPUTUHECKUMUN.

8.3.3 TNoncnosiHeHns 1 yncsio TpaHchopmaTopoB, NOABEPraeMbiX KaXA40MY UCMbITaHWIO, cneayeT yka-
3blBaTb B JOKYMEHTaUNN Ha TpaHCOpPMaTopbl KOHKPETHbIX TUNOB.

8.3.4 Mpwn npnemMocaaToUHbIX UCMbITAHUAX TpaHcopMaTopbl NPeAbAB/AIOT K NPUEeMKe MOWTYYHO WIn
napTusamMun v nogsepraroT NPOBEPKE CMJ/IOWHbLIM KOHTPOJIEM.

8.3.5 OTAenbHble UCNbITAHUA AOMNYyCKaeTCcA NPOBOAUTL Ha COOPOUYHBLIX eAMHNLAX U AeTansax TpaHcdop-
mMaTopa. [lonyckaeTcs, B TEXHUYECKN 0BOCHOBaHHbIX CAy4Yasx, Npu UCMbITaHUAX KBa/MPUKaLMOHHbIX, Nepu-
OAMNYECKMX. TUMOBbIX N ANA YTBEPXAEHUS Tuna 3acyuMTblBaTb UCMbITaHWA TpaHCOPMaToOpoB APYrux TUMOB,
MMeLWNX aHanorM4YHble KOHCTPYKTUBHbIE WUIN TEXHOTOTNYEeCKNe pelleHns U OMHaKOBble NPUMeHsAeMble Ma-
Tepuasnsbl, NPY HAIMYNN TaKNX yKasaHWi B JOKYMeEHTaLMN Ha TpaHcopMaTopbl KOHKPETHbIX TUMNOB.

8.3.6 lMNocnenoBaTeNbHOCTb UCNbITAHWU MOXeET GbITb MPON3BOJILHOM, €CNK NHble TpeGoBaHUA He ycTa-
HOBJ/IEHbI B JOKYMeHTaunn Ha TpaHCopMaTopbl KOHKPETHbIX TUMOB.

8.3.7 Mpwn oTpuuaTesibHbIX pe3ysibTatax NPUeMocAaToUYHbIX, MEPUOANYECKMX U TUMOBbIX UCMbITAHW NO-
cne ycTpaHeHus aedeKkToB MOBTOPHbIE UCMbITAHUA NPOBOAAT B NOSIHOM O6beMe WIN. B TEXHUYECKN 060-
CHOBaHHbIX C/y4Yasx, B COKpal,eHHOM o6beMe: MOBTOPSAIOT UCMbITAHUA, NO KOTOPbIM MOJlyYeHbl HeyAOBAeT-
BOpUTesibHble pe3y/bTaTbl, UCMbITAHWUA, KOTOpPble MOIM/IM MOBAUATbL Ha BO3HWKHOBEHWEe AedeKToB, a Takxe
MCMNbITaHUSA, KOTOPble HE NPOBOAU/IUCD.

Ecnn KOHKpeTHble NPUYMHbI HeY/0B/IETBOPUTESILHOIO pe3y/ibTaTa He YCTaHOBJIeHbI, MOBTOPHbLIE UCMbITaHWA
no NyHKTamMm HECOOTBETCTBUS NPOBOAAT HA YABOEHHOM uuncie o6pasuoB (KpOMe NpreMo-cAaTOUHbIX UCMbITaHWIA).

Pe3ynbTaTbl MOBTOPHbIX UCMNbITAHWA ABASAIOTCA OKOHYaTeNIbHbIMU.

8.4 KBanndnkaynoHHble UCNbITaHUA

8.4.1 Mopsagok NnpoBedeHUs KBaTNPUKaALMOHHbIX UcnbiTaHUii — no FOCT 15.001 n TOCT 15.309.

8.4.2 [lonycKaeTcsl 3aCUMTbIiBaTb B KAYeCTBE KBaNIM(PUKALNOHHbIX UCMbITAHWA UCNbITAHUSA OMbITHbIX 06-
pasuoB. NpoBeAeHHble B COOTBETCTBUU € Tabnuueli 14. ecnu cobntofeHbl cneayloume ycnoBus:

- ONbITHbIe 06pasubl 6bIIN N3rOTOBJIEHBLI MO TEXHOOTUM N Ha 060pyAOBaHUN, NPeAYyCMOTPEHHbIX ANs
cepuitHOro Npon3BoOACTBa;

- NpW M3roTOB/IEHUM YCTAHOBOYHOW Cepumn He NpoBOAMAach A0pPaboTKa KOHCTPYKLUUK, Tpebytowasa npo-
BeleHNS UCMNbITaHW:

- BpewMms, npowejliee nNocse UCNbITaHWUi ONbITHbIX 06pa3L OB, He NpPeBbIlWAaeT CPOK, YCTAHOB/IEHHbIN AN
nepnoan4yeckux UcnbiTaHni.

Ecnu 3t ycnoBus He co6/t04eHbI, TO NP COOTBETCTBYHOLWEM TEXHNYECKOM O60OCHOBaHMN fonyckaeTcs
3acuynTbiBaTb UCMNbITaHNSA, Ha pe3yfibTaTax KOTOpbIX HECOG/OAEHME YKa3aHHbIX YC/TIOBUI He oTpaxaeTcs.

8.5 MpunemMo-caaTtoyHblie NUCMbITAHUA NPOBOAMUT CAYX6a TEXHUYECKOro KOHTpONs /inbo apyras, YnoJsiHO-
MOYEeHHas Ha 3To cnyxba npegnpuATUA-U3roTOBUTENSA.

OAHOBPEMEHHO C MPMEMO-CAATOYHbIMU UCMbITAHUAMU KaXAblii TpaHCcopmaTop A0/HKeH nogBepratbcs
NepBUYHON NOBepKe NO NpaBusiamM, NPUHATbLIM B CTpaHe-n3rotoButene, u metoanke — no NOCT 8.217.

8.6 Mepuognyeckne ncnbiTaHus

8.6.1 Meprognyeckme UcnbiTaHMA cnegyeT NPOBOAUTEL Ha TpaHcdopmaTopax cepuiiHOro NnponssoaCcTBa
He pexe ofHoro pasa B 5 ner.

MoaTBepxaeHne cpefdHeli HapaboTKkM A0 OTKasa MNepBblii pa3 NpoBoAAT yepe3 10 neT nocne Hadvana
cepuiiHOro NpovM3BoOACTBa, 3aTeM — He pexe OAHOro pasa B 5 nert.

8.6.2 Ecnn npon3BoACTBO TpaHCOpMaTopoB 6bI/1I0 NpepBaHO KO BPeMeHW HacTyn/jeHus cpoka ovepea-
HbIX NePUOANYECKNX UCMbITAHWUIA, TO NPV BO30OHOB/IEHUM BbiNyCKa crefyeT NPOBOAUTL Nepuoanyeckme ncnbl-
TaHus TpaHcopmaTopoB Ha o6pasuax NepBoii NapTun, M3roTOB/IEHHON Noc/e BO30GHOBEHWS NPOU3BOACTBA.

[lo 3aBeplieHnn oTAeNbHbIX (4ANTENbHbIX MO BPEMEHW) UCNbITaHWN, BXOAAWNX B 06bem nepuoguye-
CKUX UCMbITAHWI, OCHOBaHWeM A5 BblMycka TpaHcOpMaTopoB SIBNSETCA MPOTOKO/ NpeAblaywmx nepnoam-
YeCKUX UCNbITaHUN.
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8.7 TUNoBbIe UCNbITaHUA CriedyeT NPOBOAUTL B MOSIHOM WU COKpalWeHHOM 06beme KBanMgUKaLMOH-
HbIX UCMbITAHUIA NPU U3MEHEHUU KOHCTPYKUWUU, NPUMeHsieMbiX MaTepuasnioB UM TEXHOMOTMU NPOU3BOACTBA,
€C/IN 3TN M3MEHEHUsI MOTYT 0Ka3aTb B/IMSIHWE Ha XapaKTePUCTUKU WM napameTpbl TpaHChopMaTopoB.

B 3aBUCUMOCTM OT XapakTtepa BHOCMMOIO U3MEHeHUs (M3MEeHEHU) NCMbITAHMSAM AO0MNYyCKaeTcs noasep-
raTb oTAefibHble C60POYUHbIE eAVMHMLbI, eTanun, 06paslbl MaTteprasnos v ap.

8.8 VicnbiTaHus ANns yTBEPXAEHWUS TUNa cieayeT NPOBOAWTL NO NpaBuiaM, NPUHSATLIM B CTpaHe-U3roToenTerne.

9 MeToAb! KOHTPOSIA

9.1 MNpoBepKa Ha cooTBeTCcTBME TpeboBaHNAM CHOPOUYHOTO yepTexa

9.1.1 MNpoBepKe nognexar:

- rabapuTHblel), yCTaHOBOYHbIE 1 NPUCOEANHUTENbHbIE pa3Mepbl, A/15 KOTOPbIX HA COOPOYHOM YepTexe
yKasaHbl npejgesibHble OTK/IOHEHUSA:
Macca TpaHcdopmaTtopal);

- COCTOSIHME NOBEPXHOCTU HapyXHbIX N30AALNOHHbIX YacTeli:

- COCTOSIHME 3aWMNTHbIX MOKPbITUI HapYXHbIX YacTell;

- COCTOsiHME MIoWafoK Noj 3a3eM/IAoUImne 3aKNMbI;

- NPaBUbHOCTb 3aMO/IHEHNSA Tab/IMvyeK TEXHNYECKNX AAaHHbIX;

- MapKnpoBKa BbIBO/OB.

- KOMMEKTHOCTb.

MpoBepKy NPOBOAAT BHELWHNUM OCMOTPOM, U3MEPEHUEM YHUBEPCAa/IbHbIM U3MeEPUTESIbHbIM UHCTPYMEH-
TOM. Npu NomoLln Wab/oHOB, a Take B3BellMBaHWeM TpaHcopmaTopa Ha Becax o6wWwero NpyMMeHeHNs nan
npyv NOMOLWN NPYXUHHOTO AnHamMmomeTpa.

9.1.2 Mpwn Npuemo-caaToYHbIX NCMbITAHUAX pa3Mepbl A0NycKaeTCcs NPOBEePATb Ha AeTansax n c60pPOUHbIX
eAnHunuax Ao cbopkn TpaHcdopmartopa.

9.1.3 JlonyckaeTcs onpeaensaTb maccy TpaHcdopmartopa CyMMUpOBaHMEM MacC ero oTAeflbHbiX cbo-
POUHbIX eNUHNLL.

9.2 lVcnbiTaHne nsonayuun

9.2.1 N30nAUM0 NEPBUYHON OBGMOTKM UCMbITbIBAOT:

ONA TpaHcopmMaTopoB HAa HOMUHaNbHOe HanpsxeHue 0.66 kB — no NOCT 2933:

ANA TpaHcthopmaTopoB Ha HOMUHas/bHble HanpshXeHus oT 3 Ao 750 kB BkawunTenbHo — no FOCT
1516.2 nTOCT 1516.3;

McnbiTaTeNbHble HaNPsXXeHUsA NpuKNaabiBaloT MexXAy O4HUM U3 BbIBOAOB (MWW 3aMKHYTbIMU HaKopoT-
KO BbIBOAAMW) NEPBUYHON OOMOTKM M 3aMKHYTbIMW HAaKOPOTKO BbIBOAAMMW BTOPUYHbIX OGMOTOK, K KOTOPbIM
[O/KHBI O6bITb NPUCOEANHEHBbI 3a3eM/IsieMble YacTu TpaHcopmaTopa. na TpaHCchopMaTopoB, He UMEKLNX
CO6GCTBEHHOI NepBMYHON OBMOTKM, CMOCO6 NPUIOXKEHNS Hanpsh XeHWUs cnepyeT ykasbiBaTb B JOKYMeHTauuun
Ha TpaHcopMaTOpbl KOHKPETHbIX TUNOB.

Mpun OTCYTCTBUM B KOHCTPYKLMN TpaHCcopmaTopa 3a3eM/1eMblX 3/IEMEHTOB B JOKYMEHTaLUN Ha TpaHc-
hopmaTopbl KOHKPETHbIX TUMOB AO0/KHbI OblTb yKa3aHbl MeTa/l/Inyeckue 4acTu, KOTOpble MPW UCMAbITaHUAX
[O/KHBI O6bITb NPUCOEANHEHDbI K 3aMKHYTbIM HAaKOPOTKO BTOPUYHbIM OOMOTKaM.

MeToabl UcnbiTaHUA N30AALUN MaC/IOHAMOJTHEHHbIX TPAHCPOPMAaTOPOB Ha HOMUHA/IbHOE HanpsXeHne
330 kB 1 BbllWe cpe3aHHbIM TPO30BbIM UMMYJ/ILCOM Y MHOTOKPATHLIMW Cpe3aHHbIMU UMNYy/ibcaMn cneayer yka-
3blBaTb B JOKYMEHTaALMUN Ha TpaHCOPMaTOpbl KOHKPETHbIX TUMOB.

9.2.2 ANnHy NyTW yTeukn BHeELWHel n3onsaumMm TpaHcopMaTopoB Ha cooTBeTCcTBME TpeboBaHMAM 6.3.1
1 6.3.2 nposepsaT no FOCT 9920.

9.2.3 MexAyCeKUNOHHY0 n3onaumio ncnoelitbisaoT no FOCT 1516.2.

WcnbiTaTenbHoe HanpsheHue 3 kB npuknagbiBaloT NooyepegHO MeXAy KaxAoW cekumeihn n coefuHeEH-
HbIMW MeXAy CO60li MPOUYMMU CEKLUAMU OOMOTKN.

9.2.4 V30nAUMI0 BTOPUYHBIX O6MOTOK TpaHcopmMaTopoB UcnbITbiBaOT no NOCT 1516.2. UcnbiTatesnb-
HOoe HanpshkeHue 3 kKB npuknagbiBaloT MooyepefHO MexXAy 3aMKHYTbIMUW HaKOpOTKO BbiBOAAMW Kaxpgon us
BTOPUYHbIX 0OMOTOK 1 3aMKHYTbIM/ HAaKOPOTKO BbIBOAAMW MPOYMX BTOPUYHBIX OGMOTOK, K KOTOPbIM Npucoeau-
HAOT 3a3emMseMble YacTu TpaHcopmaTopa. MNpu OTCYTCTBUM B KOHCTPYKLUW 3a3eMseMblx YacTeli cnegyeT
pykoBoACTBOBaTbCA ykKazaHuamun 9.2.1.

1>Kpome npremo-cAaTOUHbIX UCMbITaHWUIA.
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9.2.5 JlonycTumMoe 3HayeHne MaKCUMasibHOro Kaxylerocs 3apsfa Heo4HOKPaTHO BO3HMUKAWOLWMUX 4Ya-
CTUYHbIX pa3psagos onpegenstoT no FOCT 1516.3 n TOCT 20074.

Mi3mepeHne mMakCMMasibHOTro Kaxyllierocs sapsaja Heo4HOKPaTHO BO3HMKAKLWNX YaCTUUYHbIX paspagos —
no metoamke NOCT 1516.3.

TpaHcopmMaTopbl CYHUTAKOTCA BblAepXaBWUMN UCMbITaHWEe, eCIU BbINOJIHAKOTCSA YCN0BUS.

- HV B OJHOM V3 N3MEPEeHN 3HaYeHne MakCMMasnbHOro Kaxylljerocs 3apsja HeoHOKpaTHO BO3HMKalo-
WNX YaCTUUYHbIX pa3pafoB He NpeBbiWaeT HOPMUPYEMOTrO 3HAYEHUS;

HA B O4HOM W3 N3MepeHUli 3HaYeHne MaKCMManbHOro Kaxyllierocs 3apsja Heo4HOKpaTHO BO3HMKalo-
WX YaCTUYHbIX pa3psaaoB, onpeaesieHHOe 418 PerysispHOCTU npouecca Y. p., paBHol R = 0.5. He npeBbIwaeT
[O0NYCTUMOroO 3Ha4YeHus;

- CpeAHui TOK YaCTUUYHbIX pa3psafoB, onpeAeneHHblli Kak CyMmMa MakCUMalibHbIX 3HAUYEHWUI KaxyLnxcs
3apafoB, B3ATbIX 3a UHTepBas BpeMeHn T. COOTBeTCTBYeT TpeboBaHMIO:

»CpP.-<»W>'t. 3>
rae g, HopM — HOpMUpOBaHHOe ([ONYyCTMMOE) 3Ha4YeHNe MakCMMalbHOro Kaxylerocs 3apsga Heo4HOKPaTHO
BO3HMKaoWwmux YP;
t — 3HayeHune BpeMeHWN OAHOro umkna namepeHusa Yp.

MpumeuyaHue — lMpu ITOM 38 MAKCUMa/IbHOE 3HAYEHME KAXKYLLErocs 3apsaa NpYHUMAEeTCs TO ero 3HaueHuve,
MpY KOTOPOM YWC/IO NEPUOLOB BO3HUKHOBEHMSI YaCTUYHBIX Pa3psifoB COCTaBnsieT 6onee 50 % 06LIEro Yncia neprogos
3a Bpemsi U3MepeHusi.

MeToabl M3MepeHUs TaHreHca yrfna AnanekTpuyecknx notTepb Mac/ioHano/IHEHHbIX TpaHchopmaTopos
cnepyeT ykasbliBaTb B fJOKyMeHTaLnn Ha TpaHcopmMaTopbl KOHKPETHbIX TUMNOB.

9.2.6 icnbiTaHNe MeXAYBUTKOBOW NU30MALUN

9.2.6.1 Mpu ncnbITaHUAX MeXAYBUTKOBOW M30MALUN UCNbITyemMas BTOpPUYHass 06MOTKa JO/KHA ObiTb
pa3soMKHYyTa, a ocTa/ibHble BTOPUYHbIE OOMOTKM (€C/IN OHU MMEKTCHA) — 3aMKHYTbl HAKOPOTKO.

Yepe3 nepBUYHYIO 06MOTKY TpaHcdopmatopa nponyckalT TOk yacTtoToli 50 . 3HayeHWe KOTOPOro
onpeAensaoT B COOTBETCTBUU C TpeboBaHuaMu 6.3.7.

Lienblo HacTosAWero UcnbiTaHUSA SABMSAETCSA He BOCMNPOM3BeAeHUe ycnoBuii paboTbl TpaHcdopmatopa
npu pasoMKHYTOl BTOPUYHOW Lenu, a NpoBepkKa KavyecTBa MeXAyBUTKOBO N301ALMN, NO3TOMY (DOPMY BOJIHbI
TOKa N HanpshkeHUs He HOPMUPYIOT.

[onyckaeTcss nposefieHWEe UCMNbITAHUA MPU HECKOJ/IbKUX OJHOBPEMEHHO Pa3OMKHYTbIX BTOPUYHbIX 06-
MOTKax. eC/In CPaBHUTENbHbIMW UCAbITAHNAMW Ha OAHONM M TOW Xe ycTaHOBKe JoKa3aHO, YTO WHAYKTUPOBaH-
HOe BO BTOPMYHbIX 06MOTKax HanpsxxeHne (aMnamnTyga) He ymeHblaeTcs 6onee yem Ha 20 % nNo cpaBHEHUIO
C MCMbITAHUAMMW, NPOBOAUMbBIMW NPU OAHOV Pa3OMKHYTOW 06MOTKe.

3.2.6.2 MNepBUYHasA 06MOTKa WNHHbIX, BTY/IO4YHbIX, BCTPOEHHbIX N Pa3beMHbIX TPaHC(OpPMaTopoB MOXeT
UMUTUPOBATbLCS HECKOIbKMMW BUTKaAMU, NPU 3TOM 3a HOMUHa/IbHbI/ NepBUYHbI/ TOK MPUHMMAOT Takoe 3Haye-
HMWe. NMpy KOTOPOM COXpaHAeTCs 3HaYeHne HOMUHAasIbHbIX aMNePBUTKOB.

9.2.6.3 HAYKTMpPyeMOe BO BTOPMYHOW OGMOTKe HanpshXeHue gonyckaeTcs onpeaenatb:

HenocpefCcTBEHHbIM M3MepeHNeM HanpsXXeHWs Ha BbIBOAAX UCMbITyeMOl BTOPUYHO 06MOTKH;

ANSA TpaHCcOopmMaTopoB, MMelWNX COO6CTBEHHYIO MEepPBUYHYIO OOGMOTKY. — W3MepPeHMeM HamnpskeHus
Ha BbIBOAAxX NePBUYHON OOMOTKM U YMHOXEHMEM N3MEPEHHON0 3HAYeHNA Hanps>XeHWsA Ha OTHOLIEeHMe yucen
BUTKOB BTOPUYHOI M NepBUYHON OBMOTOK. [pn 3TOM M3MepeHUU npeHebperawT NafeHnem HanpsHkKeHUus Ha
nepBUYHOI 06MOTKE;

ANA WNHHBIX, BTY/IOUYHbIX, BCTPOEHHbIX U pa3beMHbIX TpaHC(hopmMaToOpoB — M3MEepeHnem Hanpsxe-
HUS Ha BbIBOAAX «KOHTPOJ/IbHO» OGMOTKW, Ha/NOXEHHO BPOMEHHO NOBepX UCMbITyeMoi 06MOTKU, U YMHO-
XEeHWEM M3MEePEeHHOro 3Ha4YeHWNS HanpsXeHUs Ha OTHOWeHWe Yncesn BUTKOB BTOPUYHON M «KOHTPObHOM»
06MOTOK.

9.2.6.4 TepBUYHbI TOK (geiicTBYylOlWee 3HayYeHUe) cregyeT M3MepsATb C MOMOLbIO TpaHcdopmaTopa
TOKa 1 aMmnepMeTpa K/1acCoB TOYHOCTU He Huxe 1.

9.2.6.5 TpaHccopmaTop cUMTalT BblAepXaBLWNM UCMNbITaHME, €C/IN B NPOLECCE UCTbITAHUSA MEXAYBUT-
KOBOIi M30M1ALUN BTOPUYHbIX 06MOTOK He NPOU30LL/IO PE3KOro yBeMvYeHNss NepBUYHONO TOKa UAN YMeHbLUeHUs
WHAYKTUPYEMOTO HanpsXeHus.

HanpsxeHue, MHAYKTUPYeMOe BO BTOPUYHOI 06MOTKe (aMnnTyAHOe 3HayeHue), cnepyeT onpeaensiTb
C MorpewHocTblo He 6osiee 10% npubopamu, MMeEOLWMNMN BbICOKOE BXOAHOE COMPOTUBAEHWNE: 3/IEKTPOHHbBIM
BO/IbTMETPOM WM 3/1IEKTPOHHO-/Ty4YeBbIM WM LUPOBLIM ocuunnorpadPomMm ¢ genuntenem HanpsxeHus. [o-
nyckaeTcs UCMNOMb30BaTb A1 U3BMEPEHUA HaNPsHKEHUA BOSIbTMETP, pearnpyrowmini Ha amnaMTyaHOe 3HavyeHne
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Hanps>XeHWs, HO rpagyvpyemblii B AeNCTBYIOWMX 3HAYEHNAX CUHYCOMAaNbHO KpMBOIi. B aToOM criyyae Hanps-
XeHue. nokasbiBaeMoe NpubéopomMm, O0/HKHO ObITb YMHOXEHO Ha <J2 .

[onyckaeTca BMECTO U3MEPEHMA TOKA OrpaHMYnNBaTbLCA KOHTPOIEM 3a €ro U3MeHeHneM B c/lydae, Korga
onpegenstoliein BeAMYNHOW NpU UCMbITAHUN ABMSETCS aMNINTYAHOE 3HAYeHUe HanpskeHUs, U aHanormyHo
[ONnycKaeTCsA BMECTO M3MepeHUs HanpshKeHUsi orpaHu4nBaTbCA KOHTPOJIEM 3a ero M3MeHeHWeMm B crydae,
Korga onpegensiouieli Be/IMYNHON NPU UCMbITaAHNN ABASETCA NepPBUYHbIN TOK.

9.2.7 McnblTaHUa M30M5UUK, NPOBOAMMbIE B KAYECTBE KPUTEPUS YCMNELWHOCTU APYTNUX UCMbITaHW, Npo-
BOASAT MPWU 3HAYEHMAX UCMbITaTeNbHbIX HanpshXeHW, paBHbiX 90% HOPMWPOBAHHbIX 3Ha4YeHWU, U BPeEMEHMU
BO37eNCcTBMA 1 MUH, BHE 3aBUCMMOCTM OT BuAa N3onsauuu.

9.3 N3mepeHMe CONPOTUB/IEHNA U30NALMN OOMOTOK NPOBOAAT MerommeTpoM Ha 2500 B ana nepBUYHbIX
06MOTOK 1 Ha 1000 B — Ans BTOPUYHbLIX 0GMOTOK.

9.4 OnpefgeneHne NPOOMBHOIO HaMPsSXXeHUA N TaHreHca yrna AnanekTpuyecknx notepb Npu UCnbiTaHUK
npo6bl macna — no NOCT 6581.

[ns TpaHcopmMaTopoB C HOMUHaIbHbIM HanpshkeHnem o0 35 kB BkIOUMTENbHO NPoby macna oTéupa-
10T B leHb UCMbITaHUA U3 eMKOCTW, U3 KOTOPOIi 6bI1J10 3a/IMTO Macso B TpaHcdopmartop, a Ansa TpaHchopma-
TOPOB C HOMUWHasIbHbIM HanpsbxeHnem 110 KB 1 Bbille — HenocpeAcTBEHHO M3 TpaHcdopmaTopa. MNopagok
B3ATWSA NPO6bI A0/KEH OblTb yCTAaHOB/IEH B JOKYMEHTaLMN Ha TpaHCopmMaTopbl KOHKPETHbIX TUNoB. MeToAbl
onpefesnieHns BNaro- U rasocojepXaHus, a Takxe NpoBefeHUs Xxpomatorpaduyeckoro aHasamsa cogepxa-
LWNXCA B Macne rasoB A0/DKHbl ObITb YKasaHbl B JOKYMEHTaLMN Ha TpaHCcopMaTopbl KOHKPETHbIX TUMOB.

9.5 OnpepeneHue norpewHocTel

9.5.1 NMpoBepka NONAPHOCTM U ONpeAesieHNEe TOKOBbIX U YIIOBbIX NOrpeLwHOCTEN

9.5.1.1 MpoBepKy NOMSAPHOCTN N onpefesieHne TOKOBbIX U YI/I0BbIX NOrPeLHOCTel i NPOBOAAT Ha TpaHC-
popmaTopax. NoABEPrHyTbIX pasMarHnyMBaHunio. MeToAbl pasMarHMymMBaHus, NpoBepKa NOASAPHOCTU 1 onpe-
AeneHuve norpewHocTeli — no FOCT 8.217.

OnpegesieHVe NOrpewHOCTe NPOBOAAT Ha KaX A0l BTOPUYHOI O6GMOTKE.

Ecnn o6MOTKe MPUCBOEHO HECKOJIbKO K/1acCOB TOYHOCTU MYWAN HECKONIbKO Harpys3ok, TO npu npuemo-
CAATOYHbIX MCMNbITAHUAX OonpefesieHne MOrpelwHOCTed NPOBOAAT B BbICLWIEM K/flacce TOYHOCTU B YC/IOBUSAX,
OrOBOPEHHbIX MexXAy U3roToBuTesniem U notpebutenem, a npu Apyrux Bugax ucnbliTaHWii — BO BCeX Knaccax
TOYHOCTW 1 NPU BCEX Harpy3kax, yCTaHOBJ/IEHHbIX B JOKYMEHTaLUN Ha AaHHblli TpaHcdopmaTop.

TpaHctopmaTopbl C TOKOM paclUMPEHHOro Anana3oHa A0/KHbI 6bITb UCMbITaHbl MPU HOMWHANILHOM Nep-
BUYHOM TOKe 150 namn 200 % BmecTo 120 % HOMWHANIBLHOIO TOKa.

9.5.1.2 Tlpu onpeaenieHMN NOrpewHoOCTeli BTOPUYHON OGMOTKM KackagHoOro TpaHcdopmaTtopa Bce
oCTa/ibHble ero BTOPUYHble 0O6MOTKN A0/KHbI ObITb 3aMKHYTbl Ha Harpysku. MpoueHTHOe OTHOLWeHne 3Have-
HU Harpy3oK K HOMWUHaAbHbIM 3HAa4YeHUAM [OJ/I)KHO COOTBETCTBOBAaTb MPOLEHTHOMY OTHOLIEHUIO BTOPUYHOW
Harpysku (K HOMWHaNIbHOMY 3HA4Y€HU0) B UCMbITYEeMO 06GMOTKe, eCNIX MHble TpeboBaHMS He NpPefyCMOTPEHbI
B JOKYMeHTauun Ha TpaHcopMaTop KOHKPeTHOro Tuna.

9.5.1.3 MOrpewHOCTN WUHHbIX, BTY/IOYHbIX, BCTPOEHHbIX U pa3beMHbIX TpaHCOPMaTOpoOB Npu UcnbiTa-
HUAX KBa/IMPUKALMOHHbIX, TUMOBbLIX U Ha yTBepXAeHue Tuna criegyet onpeaenatb B NepBUYHOM TOKOBeay-
LeM KOHTYype COrflaCHO PUCYHKY 1.

1— ucnbiTyemblit TpaHcdopmaTop; — paccTosiHue MexAy OCSIMM NMPOBOAHUKOB COCEAHUX ha»
B MeCTe yCTaHOBKM TpaHc(opmaTopa B aKcryaTaunm bblarc — paccTosiHue B CBeTy OT TpaHcopmartopa
0 MecTa 6auxaiilero uMuGa NPoBOAHMUKA, CAYXallero B aKCnayaTayuu nepBnyHoit o6MoTKoi TpaHcopmaTopa

PUCyHOK 1— Pa3mMepbl NePBUYHOrO TOKOBEAYLLEro KOHTYpa
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YucneHHble 3HaYeHNsi pasaMepoB AMakc 1 6 bB(C AO/KHbI 6bITb YCTAHOB/IEHbI B JOKYMEHTaLMM Ha TpaHC-
hopmMaTopbl KOHKPETHOTO TUMNA W NPY UCNbITAHUM OHU He AO/MKHbI 6bITh NPEBbLIWEHbI.

9.5.1.4 MOrpewWwHOCTN WINHHbIX, BTY/OYHbIX, BCTPOEHHbIX U Pa3beMHbIX TpaHCOpPMaToOpPOB Ha
Ha/lbHble TOKU CBbiwe 2000 A MpW UCMbLITAHMAX MPUEMO-CAATOUHbLIX U MEePUOAUYECKUX AOMYCKaeTcs onpe-
[ensTb C NepBMYHON OBMOTKON, COCTOSALWEN U3 HEeCKONIbKUX BUTKOB, U MPU COOTBETCTBEHHO YMEHbLIEHHOM
3HAYEeHUN HOMMHANIBHOTO ToKa (TakuM 06pas3om, YTOGbl 3HAYEHWE HOMUHAIbHbIX aMMepBUTKOB OCTaBasioChb
HEN3MEHHbIM), EC/IN NPU KBATMPUKALNOHHBIX UN TUMOBbLIX UCMbITAHUAX YCTAHOB/IEHO, YTO pasHuua B 3Ha-
YeHMAX MOrPeLHOCTel, N3MEpPeHHbIX NOAO6HLIM 06Pa30M M MPY YCIOBUSIX YCTAHOBKM TpaHcdopmaropa co-
rnacHo 9.5.1.3. He npeBblwaeT 25 % HOPMUPYEMbIX 3HaYeHWi. PacnonoxeHne BUTKOB NEPBUYHON 06MOTKM,
BbINOSIHAEMOl A4/11 UCMbITAHUS, PABHOMEPHOE BAO0/Ib MAarHMTONPOBOA4A M/IM COCPEeAOTOUYEHHOE Ha OAHOW U3
ero yacTeii, JOMKHO 6bITb YKa3aHOo B OKYMeHTauun Ha TpaHCcopMaTop KOHKPeTHOro Tuna.

9.5.2 Mpu Heo6XOAVMMOCTW NPOBEPKM CTabUILHOCTUM METPOSIOTMYECKUX XapakTepucTUK B KayecTBe
KPUTEPUSI YCMELWHOCTY APYTMX WCMbITaHWi ee crefyeT NpoBOAMTL HEMOCPEACTBEHHbIM OMpeaenieHneM rno-
rPewHoCTen NN M3MepeHreM ToKa HamMarHM4mBaHusa cornacHo 9.8. 3HauyeHue LONyCTUMOro U3MEeHeHUsi Mno-
rpewHocTell M ToKa HamarHWYMBaHWUS AO/KHO 6biTb YCTaHOB/IEHO B JOKyMeHTaLuu Ha TpaHcdopmatop
KOHKPETHOro Tumna.

9.5.3 Mpu NpremMo-cAaTOUYHbIX UCTbITAHMSAX MOrPELHOCTM A0NYyCKAeTCs N3MepPATb NP MEHbLIEM Yucse
3HAaYeHWi TOKOB M Harpysok, 4eM ykasaHo B 6.4 (Tab6auubl 8 1 9). ecnv 3To 060CHOBAHO pe3y/ibTaTaMu KBaau-
PUKALMOHHBIX UMW TUMOBbLIX UCMbLITAHWUIA.

9.6 lMpoBepka NpeaenbHOW KpaTHOCTU U KoadduumnmeHTa 6e3onacHocTu Npub6opos

HOMMU-

9.6.1 MpoBepKy NpefesbHOW KpaTHOCTK 1 KO3 duuneHTa 6e3onacHOCTU NPUGOPOB cleayeT NPOBOAUTL

no cxeme, NPUBEAEHHON HAa PUCYHKe 2.
K afieMeHTam cxembl NpeabsBAAIOT cneayole TpeboBaHms:

a) Koa(phurymeHTbl TpaHchopmauum TpaHcopmaTopoB TTMA3 n TTMNUN AoMXHbI 6bITb TAKUMUK, YTOObI

BbIMOJTIHA/IOCb yC/ioBUe

roe no — koadduumeHT TpaHcopmauun TT3;
nno — kKoappuumneHT TpaHcopmaumn TTMN3;
nM — kKoadhdununeHT TpaHchopmaumm TTU;

nmm — kKoadpumumneHT TpaHcopmaunm TTMNU.

Ecnv 3TasloHHbIV TpaHcopmaTop MMeeT KO3 PULMeHT TpaHcopMaymu, Npyu KOTOPOM BbINOHSETCS
ycnosue N0 = AWINW, TO MPOMEXYTOUHbI/ TpaHchopMaTop B ero Lenn MoXeT OTCYTCTBOBATb.

TT3 — aTavI0HHbIA TpaHcthopmaTop ToM: TTU — ucrbmyeMbili TpaHchopmaTop Toka.
TTMW — NpOMEXYTOUHbI TPaHCCHOPMATOP TOKa, HAaXOAFALLMIACA O LIen UCTbITyeMOoro TpaHcdopmaTopa Toka;
TTT3 — NPOMEXYTOUHb I TPAHCCHOPMATOP TOKa, HAXOAALLMIACA B LIEM STa/IOHHOK TpaHcthopmaTopa ToKa;
Al. A2 — amnepmMeTpbl; Z2 — BTOpPUYHas Harpy3ska B LIEn UCTIbITYeMOro TpaHcopMaTopa Toka

PucyHok 2 — Cxema npoBepku npefesibHol KpaTHOCTM 1 koadhdmumeHTa 6e3onacHocTr
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6) amnepmeTpbl A/l 1 A2 AO/MKHBbI U3MEPAThL AeliCTBYlOLUIME 3HAYEeHNA ToKa.

AmnepmeTp A2 [0/XeH UMeTb Masioe BHYTPEeHHee COMpoTUBIIEHME.

Knacc ToyHOCT aMnepmMeTpoB A0/1KeH 6bITb He Huxe 1.

Knacc TOYHOCTN NPOMEXYTOUYHbIX TPaHCOpPMaToOpOB A0/IKEH 6biTb He Huke 0.5.

3TasloHHbIA TpaHcopMaTop AO/HKEH UMEeTb:

Kacc TOYHOCTU He Huxke 0.5 nAM NosiHy NorpewHocTb He 6osiee 0.5 % npu McnbITaHUN BTOPUYHOIA
obmoTkn knacca 5P.

K/1acc TOYHOCTU He HMXe 1 Uan NOsHY NorpewHocTb He 6onee 1 % Npu UCNbITaHUU BTOPUYHOI 06MOT-
Ku knacca HOP;

B) 3HaYeHne Harpyskm 1 ee KOadPULMNEHT MOLWHOCTN AO/DKHbI OblTb BblGpaHbl Tak. YTO6GblI NOMHOE CO-
NpoTUB/IEHNE BHELIHeN BTOPMUYHON Lenun ncnbiTyemMoro TpaHcopmaTtopa (Bkao4Yas coOnpoTUMBIEHUE MPOBO-
[0B 1 NPOMEeXyTO4YHOro TpaHcdopmMatopa) 1 ee KO3MPULNEHT MOWHOCTN 6GbIN paBHbI 3a4aHHbIM 3HaYeHU-
AM (C TOYHOCTbIO 5 %).

Yepes3 nepBuyHble 06MOTkM TTS 1 TTW nponyckatoT TOk YactoToi (50°°a) My NpakTUYeckn CUHycowu-
AanbHOl (hOpPMbl, 3HaYeHNEe KOTOPOro COOTBETCTBYET MpeAesibHON KpaTHOCTM wunan koadduuymeHTy 6esonac-
HOCTU NPM60POB. 3Ha4YeHne NepBNUYHONO TOKa N3MepAT amnepmeTpom AJl.

MonHyto norpewHocTb ¢, %, onpeAenstoT no popmyne

©

‘n
rae /1l — Tok no amnepmeTpy AJl, A:

/a2 — TOK Nno amnepmeTpy A2, A.

9.6.2 Ecnu uvcnblTaTeslbHass ycTaHOBKa W/MAM HOpMUpyemas TepMuyeckas CTOMKOCTb WCMbITYeMOro
TpaHcopmaTopa orpaHuyMBaeT A/IMTENbHOCTb MPOTeKaHWa TpebyemMoro Toka, Heo6XoA4MMYK AN YCMNOKO-
eHUs amnepmMmeTpoB, AonyckaeTcsa onpefensatTb TOK APYIMM CMOCO60M, HanpumMep ocumnnorpanupoBaHmem.

[ns TpaHcOpMaTOpPOB C HECKOIbKMMMN HOMWHaNbHbIMW KO3 duyneHtammn TpaHcopmaumm, noayda-
eMbIMN NepektYeHnemM CekLnii 06MOTOK NPN HEU3ZMEHHOM 3HAa4YeHUN HOMWHa/bHbIX aM1ePBUTKOB, MOJTHYIO
NorpeLwHoCTb AonyckaeTcs U3MepsATb Npu N060M KoapduumneHTe TpaHcopmaLmn.

9.6.3 WUNHHbIe, BTYNOYHble, BCTPOEHHbIE U pa3beMHble TpaHCcopmaTopbl cneayeT UCMAbITbIBaTb B UC-
MbiTaTe/IbHOM KOHTYpe COr/1aCHO PUCYHKY 1.

YncneHHble 3HayeHNA pasmepoB A U b A0/KHbI ObITb YCTaHOBJ/1EHbI B JOKYMeEHTaLun Ha TpaHcdopMma-
TOPbl KOHKPETHbIX TUMOB, U NPV NpPOBepPKe NpeAebHON KPaTHOCTM OHW He A0/IXHbl 6biTb MPeBbIWEHbI, a Npu
npoBepke KoahdunyneHta 6e3onacHoOCTV NPUOOPOB AO/MKHbI OblTb HE MEHee yCTaHOBJ/IEHHbIX 3HAYEHWA.

9.6.4 MNpeaenbHYO KPaTHOCTb A0NYCKaeTCsA NPOBEPATb APYTMM CnNOoco60M, HanpuMep KOCBEHHbIM, KO-
TOpbI/i AOMKEeH 6bITb YCTAHOBJ/IEH B JOKYMeEHTauMn Ha TpaHcopmaTop KOHKPETHOro Tuna, ecnv npu ucnbl-
TaHUAX KBaNMUKaLMOHHbIX, TUMOBbLIX U Ha yTBEPXAeHuWe Tuna gokasaHo, 4To 3TOT cnocob obecneumsaeT
nosiy4eHne paBHO3HAYHbIX Pe3y/ibTaToB.

MpeaenbHy0 KpaTHOCTb TpaHCopMaTopoB C HU3KMM 3HAYEeHUEM PacCessHUSA MarHUTHOro nons Aony-
cKaeTcAa onpepesiaTb NyTeM U3MepeHusa TOoKa HamarHMuYmBaHuA cornacHo 9.8. BbipaxeHHOe B NMpoueHTax oT-
HOLWEeHWe U3MEepPEeHHOro ToKa HaMarHM4mBaHWSA K HOPMMUPOBAHHOMY TOKY MNpefesibHOW KpaTHOCTU COr/1acHoO
dopmysie (7) He JO/KHO NpeBbIWaTb HOPMUPYEMOTO A/19 COOTBETCTBYOLEro K/lacca TOYHOCTU 3HaYeHuUs nos-
HOli NOrpeLwHoCTH.

MpumeyaHne — MpU3HaAKaAMU HU3KOTO PACCESHUA KOHCTPYKLMM ABNSOTCA: 1) KonbLeBasi popma MarHuTosnpo-
BOJA C paBHOMEPHO pacnpeesieHHOW BAO/b ero f4/IMHbI BTOPUYHO 0GMOTKOIA; 2) pacnosioXeHne NepBUYHOTO NMPOBOAHM-
Ka [O/MKHO BbITb BAOSb OCU MarHUTONIPOBOAA. a NPY MHOTOBUTKOBOM MEPBUYHOM NPOBOAHUKE — PaBHOMEPHO pacnpeje-
JIEHHBIM BAO/b A/MHBI MArHUTOMPOBOAA; 3) OTCYTCTBME B/INSHWSI MArHUTHOTO MOJIA 6/IN3KO PACcMO/IOKEHHbIX MPOBOAHWKOB
NepBUYHON CXeMbl.

Mpn COMHEHUN B AOCTATOYHOCTW BbllWeyKa3aHHbIX MPU3HAKOB HMU3KOrO paccesHus, AO0J/IKHO 6bIiTb NMpo-
Be/leHO CpaBHEeHMe 3HaYeHN NOSTHOW NOrpeLHOCTU NPU NPSIMbIX U KOCBEHHbIX UCMbITAHUSX.

Mpun pasoMKHYTOl NepBMYHON 06MOTKe, BTOPUYHass 06MOTKa NOAK/IOUYEHA K UCTOYHUKY MUTAHUA Npu Ho-
MMWHaNbHOW YacToTe NyTeM MPUIOXKEHNA CUHYCONAA/TBHOIO HaNpPsXXeHNs, UMeloLWwero gencTeytoliee 3HaYeHne
onpepgensdemoe no 9.8.2.

O6paszoBaBLINiica B pe3y/ibTaTe 3TOro TOK. BblpaXeHHbI Kak MPOLeHTHOe OTHOLWEeHe K HOPMUPOBaHHOMY
TOKY npefesibHOM KpaTHOCTU, He AO0/DKEH NpeBblwaTb Npegesn NosHOW NOrpewHoCcTH, ykasaHHbln B Tabnnue 9.
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Hanpsh)keHne AO/KHO ObITb M3MEPEHO BO/IbTMETPOM CPefHero 3HayeHus.

TOK HaMarHM4YMBaHMA AO0J/HKeH ObITb U3MEPEH C MOMOLLLIO NPpUbopa, N3MepPsALLEro cpegHekBagpaTnye-
CcKOe 3HayeHue ¢ MUHUManbHbIM KO3 MULMEeHTOM amnanTyabl 3.

KoadhhurymnmeHT 6e3onacHOCTM NpMGOPOB A0ONYCKAeTCs onpeaensiTb NyTeM M3MepeHnUsa Toka HaMarHmum-
BaHuA no 9.8.5.

9.6.5 MpeaenbHy0 KPaTHOCTb LWWHHBLIX M BCTPOEHHbIX TpaHCOpMaTOpPOB KNaccoB TOYHOCTU P C KOMb-
LeBbIM MarHUTOMNPOBOAOM W 3HAYeHMEM HOMWHa/IbHOro NepBUYHOro Toka 10 KA n Bblwe, NpefHa3HaYeHHbIX
ONS UCNONb30BaHNA B OfHO- N TpexdasHbIX yCTaHOBKax 4actoTbl 50 Iy Npu pacnosioXeHUn MpoBOAHUKOB
nepBUYHON Lenn B OAHON MNIOCKOCTU, N NOABEPXEHHbIX B/VSHUIO BHELWHNX MarHUTHbIX NOfei oT aTUX npo-
BOAHWKOB. floNycKaeTCca onpefenaTb NPy ToOKax MeHbLUe TOKa HOMUHaNIbHOW NpefenbHO KpaTHOCTH.

9.6.5.1 MNoparoToBKa K NpoBefeHNI0 N3MepeHmnii

B npouecce n3rotoBneHUs onbITHOro obpasua UCNbITYEMOro TpaHcopmaTopa Ha ero MarHMTONpoBoj
A0 HAMOTKM NPeAyCMOTPEHHON YepTexaMmun BTOPUYHON O06MOTKU, HamaTblBalOT TOHKMM U30/MPOBaHHbIM NpPO-
BOAOM 5 cneymnasibHbIX KOHTPOJIbHbIX OOMOTOK, PacnosioXeHHbIX Ha 'J1 4/IMHBI MarHMTONpPoBOJa Ha paccTo-
AHUN % ero ANuHbI APYT OT Apyra. KonnyecTtBo BUTKOB 3TUX 06MOTOK OT 10 Ao 50 Bbl6MpaeTcs M3 ycnosuii
npeAesioB CpeAcTB N3MepPEHU, NpeAHa3HauYeHHbIX ANs namepeHnsa 3C o6MOTOK, a TakKe BO3MOXHOCTU He
CUMTaTbCA C NOMexamu BO BPeMS M3MEepPeHUid, ecnu Takue nmeroTcs. Kaxpgasa o6MoTka fo/KHA 3aHMMaTb He
6osiee 10-15 MM ANMHBI MarHMTonpoBoja.

9.6.5.2 TpaHcdopmaTop ycTaHaBnmBaeTcs B l-06pa3Hblii UCMbITaTe/IbHbIA KOHTYP COrlaCHO PUCYHKY 1,
pasmepbl A n B KOTOpOro oTpaxatroT yCcnoBua pacrnosioxeHnsa TT B akcnnyartauuu. YacTb marHutonposoga.
Ha KOTOPOIi HamoTaHbl KOHTPOJIbHble O06MOTKM, AO/HKHA 6bITb O6paljeHa B CTOPOHY MPOBOAHMKA O6paTHOM
WWHbI KOHTYpa, NpuyemMm cpefHAas (TpeTbs) KOHTPOJIbHasAs 06MOTKa A0/KHa pacnonaraTbCa HenocpeAcTBEHHO
HanpoTMB 3TOl WWUHbLI. TpaHchopmMaTop A4NA U3MEepPeHUs Toka B NepBUYHOM Lienn Ao/KeH 6biTb pacnosioxeH
Ha NPsAMOM y4acTKe KOHTypa, a yC/I0BUA ero yCTaHOBKM OTHOCUTENIbHO KOHTYpa 0/KHbl 06ecneynTb TOYHOCTb
n3mMepeHus corsiacHo 9.6.1 HacToswero cTaHgapTa. icnelTyemas BTopnyHasa o6MOTKa [O/DKHA OblTb 3aMKHY-
Ta Ha HOMUVHaIbHYIO HarpysKky, onpefesieHHY C NorpewHocTbo He 6onee 5 %.

9.6.5.3 NMpoBeaeHne n3mMepeHunit

9.6.5.3.1 Ana BbinonHeHnsa namepeHnsa 3 C KOHTPO/IbHbIX OGMOTOK B MEPBMYHOM KOHTYpe ycTaHaB/n-
BaeTCs TOK. 3Ha4YeHNe KOTOPOoro fO/HKHO COCTaBsATb He MeHee 20 % Toka HOMWHaIbHOW NpeAenbHON KpaTHO-
CTU ncnbiTyemMoro TpaHcopmaTopa. ANTeNbHOCTb NPOTEKaHWUS 3TOro ToKa He HopMupyeTcs, onpejensieTcs
13 BO3MOXHOCTEN 060pyAoBaHNA U CPeAcTB n3MepeHuii. NMpu oTCyTCTBUN MHOTOKaHalbHOW CUCTeMbl n3mepe-
HUIi 1 HEBO3MOXHOCTM U3MepeHuss 3 C BCex KOHTPOsIbHbIX OBMOTOK B OJHOM OMbITe JOMNYyCKaeTcs NOBTOPATb
OMbITbl, HO pasHuLUa B 3HAYEHUAX NEePBUYHOrO TOKa He AO0JKHa npesblwatb 1 %. Mo pe3ynbTaram nNposefeH-
HbIX U3MepeHnii no chopmyne (6) HaxoanTca Hanbonblee 3HavyeHne SC E2. KOTOpoe MOXeT BO3HUKHYTb BO
BTOPWUYHOI 06MOTKE MPU HOMUHAaNbHOW NpeaeslbHOW KPaTHOCTU:

roe E2 — Haunb6onblee 3HayeHne IC KOHTPO/bLHOW 06MOTKU, NOSTyYeHHOE B onbiTe. B;
IM2h  — HOMWHaNbHOE YNCNO BUTKOB BTOPUYHO OOMOTKMN.
W,,0 — 4MC/I0 BUTKOB KaXKAOl KOHTPO/IbHOI OOMOTKM;
/NMPKP — HOMMWHaNbHbIM TOK NPeAesibHON KPaTHOCTHU. KA;

/on — NepBUYHbI/ TOK B ONbITe. KA.
9.6.5.3.2 '3mepeHne Toka HaMarHM4YnBaHUs BTOPUYHON O6MOTKMN
MN3mepeHne Toka HaMarHM4YnBaHuUsa NPoOM3BOAMTCA NPU 3HAYEHUN HaNpPsXeHUs, paBHOro Hanbonbwemy
3HaveHuto 4C E2, nonyyeHHomy B 9.6.5.2.1.
9.6.5.3.3 OnpepeneHne NOAHON NOrpewHoOCcTn
3HayeHne NOJIHON NOrpeLHOCTN Haxo4MTCa no opmyne

261 'Mnp
roe /vgM — TOK HamarHuumBaHus no 39.6.5.2. A;
/2H _ HOMWHa/IbHbIV BTOPUYHbLIN TOK ncnbityemoro TT. A:
Kng — 3HayeHWe HOMWHaIbLHOI NpefAenbHOM KPaTHOCTU.
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MpumeyaHue 1 — BMecTO OnbITHOTO 06pa3u,a MOXEeT 6blTb UCNO/Ib30BAH MaKeT ero MarHuTHOW CUCTeMbl,
KOTOPbIA FNOXeT OTANYaTbCA OT FOTOBOr0 TpaHcopMaTtopa OTCYTCTBMEM U30NALUM NEPBUYHON OOMOTKM, 3leMeHTaMmn
Kpenexa B Kopnyce, caMOro Kkopnyca, ec/in OH He npegHasHadyeH 014 3KpaHUpOBaHUA BTOpMHHOVI 06MOTKM OT BHELIHUX
MarHUTHbIX MONEN.

MpumeuyaHne 2 — CnepyeT nMeTb B BUAY, YTO peasibHOe 3HauYeHWe NOIHOW NOrPeLHOCTU NpU TOKe Npefeb-
HOIl KpaTHOCTK GyAeT UMeTb MeHbllee 3HAaYeHNe N0 CPABHEHWIO C ONPeAe/IeHHbIM NOAAaHHOW MeToAMNKe 3HaUYeHNEM.

9.7 OnpepgeneHne KOIMYECTBEHHOM yTeUKN rasa ra3oHanoOJ/IHEHHbIX TpaHC(oOpMaToOpoOB

9.7.1 WcnbiTaHe No onpefesieHNnto yTeykn NpoBoAAaT npu Temnepatype (25 £ 10) °C.

VcnbiTyeMblii TpaHcopmMaTop, 3ano/IHEHHbIA A0 HOpMUpYyeMoro paboyero (MMHUMaNbHOro pabo4yero
WAIN HOMWHaNbHOTO pa6ouero) AaBsieHUsi, MOMeLalT B 3aMKHYTbIii 06beM (kamepy, Y4eXos M3 NoJSIMMepHOW
NAIeHKN), KOTOPbIi He J0/XEH NpeBbllaTb HapyXHbIi 06beM MCNbITyeMoro TpaHctopmaTopa 6osiee yem
B 3 pasa.

Mocne ycTaHOBKM TpaHcopmMaTopa B 3aMKHYTbI 06beM B nocsefHuli BBOAST LWyN YyBCTBUTE/IbHOTO
npnéopa (Teyenckarensa), pearnpyrowero Ha masible KOHLEHTpauum rasa, KoTopbiM 3anosiHeH UCMbITYyeMblit
TpaHcdopmaTop, n UKCUPYIOT NokasaHna npnéopa. Yepes onpefesnieHHbI NPOMEXYTOK BPeMEHU BblAEPXKN
TpaHcopmaTopa B 3aMKHYTOM 06beMe (Hanpumep, yepes 1 4) onepaynto NOBTOPAIOT.

9.7.2 TopoByto yTeuky rasa g. % macchbl rasa B UCMbITyeMOM TpaHccopmaTope, onpegensatoT no popmyne

8.76 10* AC PQ AV

A . (8)
dt P, Vri
roe AC — pasHOCTb KOHLUeHTpauumn rasa B 3aMKHYTOM o6beMe 3a BpPeMs BblAepXKu, r/n;
PO — paBneHwue rasa, paBHoe 1 krc/cm2;
AV — pasHOCTb MexXAy 3aMKHYTbIM 06bEMOM U Hapy>XHbIM 06bEMOM NCMNbITYEMOro TpaHcopmaTopa, Ji;
Py — paBneHue rasa B TpaHcopmaTope npu ucnbiTaHun (abCconoTHOE), Krc/cm2;
Vn — o6bem rasa B TpaHcdopmaTtope, f;
d — nnoTHoCTk rasa B TpaHcopmarope;
t — Bpemsa MexAay M3MepeHusmu, 4.

Ons TpaHcgopmaTopa, 3ano/IHEHHOTO 3/1era3om

q-1,45-105 AC PO AV 9)

t.p, VT

MpumeuyaHne 1— 3HayeHus 06bLEMOB, HEOGXOANMBIX ANA BbIUNCIEHNA YTEUKN, O/DKHbI 6bITh HaAEHbI C NO-
rPELWHOCTbI0. He npeBbiwakwweli 20 %.

NMpumeuyaHne 2 — Ecnu wkana npubopa ANsA onpefeneHus yTeukn He kannb6poBaHa HenocpeACcTBEHHO A4S
onpefeneHns 3HaYeHUs KOHLEHTPaLuWUK, r/a, 3T 3HAYEHUS HAXOAAT No 3aBucumoctu C = [H), rAe H — nokasaHus npu-
6opa B eAMHMLAX WKafbl, MPUIOXKEHHOW K CBUAETENLCTBY 06 aTTecTauun (KaimbpoBKe), NPOBOALLJION B yCTAHOBIEHHOM
nopsgke.

9.8 OnpegeneHne ToKa HaMarHMYMBaHUA BTOPUYHBIX 06MOTOK

9.8.1 ins onpefeneHUss TOKa HaMarHMYMBaHUS K UCNbITYyeMOl BTOPUYHON OOGMOTKE NMpU Pa3oOMKHY-
TO NepBUYHON OGMOTKe MpuknagbiBalT HanpsikeHue U yactoToli 50 Iy © n3MepsAoT npoTekawowmnii no
obmoOTKe TOK.

9.8.2 3HaueHue HanpskeHus U. B. COOTBETCTBYIOLLEE 3HAYEHMNIO MEPBUYHOIO TOKa. A, oNpeaensatoT no

cdopmyne

*
n* K msf *(Z,_ o.ef. (10)
rae /2moM — HOMWHanbHbI BTOPUYHBINA TOK. A;
K — HOMWHAasIbHbIN KO3 PULMEHT 6€30NacHOCTU O6MOTKM A1 U3MEPEHUS UIN HOMWHAs/IbHasA npe-
AeNbHaa KpaTHOCTb 06MOTKM ANS 3alNUThI;
R2 — CONpoTMB/EHE BTOPNUYHOW OOGMOTKM MOCTOSAHHOMY TOKY, MpYBeAEeHHOe K TeMmnepaTtype, npu KOTo-

poii onpefensitoT TOK HaMarHMumBaHus. Owm;
2 2Hom — HOMMWHasbHas BTOPUYHaA Harpyska. Om.
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9.8.3 HanpsaxeHne U cnepgyeT nsmepsatb BO/IbTMETPOM CpefHMUX 3Ha4YeHWi . [loka3aHns BOSbTMeTpa He-
06X04NMO YMHOXUTb Ha KoapduymeHT 1.11.

OcHOBHasl MOrpewHOCTb BOSIbTMETPa A0/KHa 6bIiTb He 6onee + 1 %.

M3mepeHne HanpsaxeHna U npoBogAT:

a) HenocpeACTBEHHO Ha BbIBOAAX UCMbITYeMOWi BTOPUYHOM OGMOTKM;

6) 4nA TpaHcoOpMaTopoB, MMEOLWNX COBCTBEHHYIO NEPBUYHYIO OOGMOTKY. — Ha BbiBOAAX MEPBUYHOM
06MOTKM. [pM 3TOM MNOKasaHWsA BOJSIbTMeTPa AO0/KHblI ObiTb YMHOXEHbI Ha OTHOLWEHWe BUTKOB BTOPWUYHOW ”
nepBUYHON OGMOTOK;

B) AN1 WWHHbIX, BTY/I04HbIX, BCTPOEHHbIX U pa3beMHbIX TpaHCOpMaTOpOB, He NUMEeIL X CO6GCTBEHHOM
nepBUYHO O6MOTKN. — Ha BbIBOAAX CNeunanbHON «KOHTPO/IbHOW» OOMOTKM, HAMOTaHHOW Ha TpaHcdopMa-
TOp Ha BpeMs UCnbiTaHWii. Mpu 3TOM NokasaHWUs BONbTMeTpa A0/KHbI OblTb YMHOXeHbl Ha OTHOLEHWEe BUTKOB
BTOPUYHOW U «KOHTPOJSIbHOU» OGMOTOK.

9.8.4 fleficTBytolee 3HAYEeHNe TOKa HaMarHnymMBaHua cnegyet n3MepsaTb amnepmeTpom (Munnnamnep-
MeTpOM) K/lacca TOYHOCTU He Huxe 1.

9.8.5 TOK HAMarHM4YMBaHNA BTOPUYHbIX OGMOTOK /21a,, (YoKk>-Ym HaxoaAaT no hopmyne

11
rae /2vam — TOK HamarHMuymBaHus. A. N3MEepPEeHHbIN no 9.8.1;
/2viom — HOMMWHAas/IbHbIi BTOPUYHbINA TOK. A;
K ~ kobl-

/2nam|%K) — B cooTBeTCTBUWU C TpeboBaHUAMMU 6.5.

9.9 WcnbliTaHWe Ha HarpeB NPU NPOAOIKUTENIbHOM pexume pa6oTbl

9.9.1 TpaHcdopmaTopbl Ha HOMUHaNbHOe HanpsxeHue 0.66 kB ncnbiTbiBaloT No FOCT 2933, a Ha HO-
MWHaNbHble HanpsbkeHns oT 3 Ao 750 kB BkAUNTENBHO — Mo FTOCT 8024 npu Hanbonblwem paboyem nep-
BUYHOM TOKe.

JonyckaeTcs ucnbliTaHne TpaHCOPMATOPOB Ha HOMWHasbHOe HanpshkeHue 0.66 kB npoBoAUTb NO
FOCT 8024.

9.9.2 VicnbiTaHMe NPOBOAAT NPU HOpMasibHOW Temnepatype no FOCT 15150. ecnn B AOKYMeHTaLMmn Ha
TpaHcopMaTopbl KOHKPETHbIX TUNOB He NPeAyCMOTPEHbI UHbIE YC/10BUA.

9.9.3 Mpun ncnbiTaHNN TpaHCHOPMaTOPOB, MMEIOLLLMX COBCTBEHHYO NEPBUYHYIO OBMOTKY, TOK K BbIBOAAM
nepBUYHOI 06MOTKM criegyeT NOABOAMTE MPOBOAAMU WX WMHAMW AIMHON He MeHee 1.5 m.

TpaHcthopmaTopsbl, NpegHa3HavYeHHble A8 3KCMyaTauum C KOHKPETHbIM TUMNOM LUMH. AONYyCKaeTCsa uc-
nbiTbiBaTb 6€3 yyeTa TemnepaTypbl NPOBOAHWKOB, MOABOAAWMX TOK K NepBUYHON o6MoOTKe. B aTom cnyvae
NPOBOAHUKN, NOABOAALWME TOK NPU NCNbITAHUN, [O/HKHbI COOTBETCTBOBATL YC/IOBUAM UX 3KCMiyaTauuu.

9.9.4 WuHHbIE, BTY/I0UYHbIE, BCTPOEHHbIE N pa3beMHble TpaHCOpPMaTOpPbl UCMbITbLIBAOT B NEPBUYHOM
TOKOBeAylleM KOHType COrslacHO pUcyHky la unu 16.

Heo6x04MMOCTb UCMbITAHNI B KOHTYpe, BUA KOHTYpa, a Takke pasmepbl AMaic n bralC (koTopble npu uc-
NbITAHUN He AO0J/DKHbI ObITb NPEBbILWEHbI), AO/MKHbI OblTb YCTAaHOBJ/IEHbI B JOKYMEHTaLMN Ha TpaHCopMaTopbl
KOHKPEeTHbIX TUMOB.

9.9.5 TpaHcthopMaTopbl C HECKOIbKMMWU KO3 hrumeHTammn TpaHcopmMaLynum, nosyyaeMbiMyU Nepekto-
YyeHMeM ceKuunii NepBUYHON 06GMOTKMN, NCMbITbIBAKOT NPU Han6onblweM KoaddruneHTe TpaHchopmayum.

9.9.6 BTOpuYHble 06MOTKM TpaHCOPMaTOPOB NPU UCMbITAHUN AO/MKHbI 6bITb 3aMKHYTbl H2 HOMUHa b-
HYIO Harpysky, Ha amnepmeTp IM60 HaKOPOTKO.

9.9.7 3HayeHUs npesbllleHNA TeMmnepaTtyp o6MOTOK TpaHChopMaTopoB UCMbITAHHbLIX Ha YacToTe 50 Iy,
Ha yacToTy 60 'y cneayeT KOppeKkTMpoBaTh cleaylowmum obpasom;

a) onsa TpaHcdopmaTopos A0 1000 A nnu ansa TpaHcopmMaTopoB 6€3 CO6CTBEHHOW NEPBUYHOI OGMOT-
KN Ha Nto6ble HOMUHa/IbHble TOKMN

Areo *10 5p7 5a. (12)

roe 460 — npeBblWweHWe TemnepaTypbl, COOTBeTCTBYlOLee yacToTe 60 Iu;
AT50 — npeBbllweHVe TemnepaTypbl, onpeaesieHHoOe ONbITHbIM NyTeM Npu yactoTe 50 Iu;
6) oA TpaHchopmMaTOpOB C COGCTBEHHOWM NEpBUYHON 06MOTKOW HAa HOMUHAa/IbHbIE TOKU CBbiwe 1000 A

ATQ@ = LIATA (13)
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9.10 NcnbiTaHME Ha CTOMKOCTb KTOKaM KOPOTKOrO 3aMblKaHUs

9.10.1 WcnbiTaHWe NPOBOAAT MPU 3aMKHYTbIX HAKOPOTKO BTOPUYHbIX 06MOTKax 1 Nto6oM nogxoasiiem
ONA onblTa HaNpsHXXeHun yactoTol () 'y nponyckaHnem yepes3 NepPBUYHYIO OOMOTKY ClefyloWwnx TOKOB:

a) Toka, HambonbliNii NUK KOTOPOro AosikeH 6biTb (1.0—1.1)"; HavyanbHOe AelicTBylOLUee 3HayeHue
nepuognyeckoi coctaBriftoleli He 4O/KHO npeBbiwaTb 1,15— i-—. Bpemsa npoTekaHunsa Toka — 3-10 nony-
nepnoaoB. YNC/O0 ONbITOB — 3; t8-V2

6) ToKka /n, gelicTBylollee 3Ha4eHNe KOTOPOro B Te4eHNe BPeEMEHMN NPOTeKaHUs M A0/KHO 6biTb TakuMm,
4TO6bI BbINO/IHAIOCH COOTHOLWIEHNE

(14)

Mpwn aTOoM 3HaveHue M 4o0/MHKHO 6bITb OT 0.5 A0 5 ¢. yncno onbiToB — 1.

MpumeyaHne — Tpu NCNLITAHUN WNHHLIX, BTY/I04YHbIX, BCTPOEHHbIX W pa3beMHbIX TpaHchopMaTopoB 3Haye-
HUe Hanbonblero Nuka Toka He yCTaHaB/MBalT.

Mpun HaNMUYMM TEXHNYECKNX BO3MOXHOCTEl UCMbITAHWA MO NepevyncneHnsm a n 6 MoryT 6biTb COBMELLEHbI.

Mepep ncnbiTaHnem TemnepaTtypa TpaHcopmaTopa fosxHa 6biTb (25 + 10) °C.

9.10.2 UcnblTaHMe NPOBOAAT B OAHO(PA3HOM UCMbITATENIbHOM KOHTYpe. Pasmepbl U KOH(Urypauymnsa KoH-
Typa npu ucnbiTaHn TpaHcopMaToOpoB KaTeropuini pasmelleHuns 2. 3.4 1 5. a Takxe paccTOSHUA OT BbIBOAOB
nepBuUYHON 06MOTKM TpaHcdopmaTopa A0 6amkaliwnx Touek dnkcayMn NpoBOAHNKOB KOHTYypa AO/IKHbI COOT-
BETCTBOBAaTb YKa3aHHbIM B JOKYMeEHTaLNUN Ha TpaHCOPMaTOpbl KOHKPETHbIX TUMOB.

VicnbiTaHne WUHHBIX, BTY/IOYHbIX, BCTPOEHHbIX U pa3beMHbIX TpaHCOpPMaTopoB [0MycKaeTcs NpoBo-
OVUTb NPU UMUTALUN X NEPBUYHON OOMOTKM HECKONIbKMMW NEPBUYHLIMW BUTKaMW, pacnosiaraemMmblMyi paBHO-
MEPHO OTHOCUTESIbHO BTOPUYHbIX OGMOTOK.

9.10.3 TpaHcopMaTop CYUNTAIOT BblAEPXaBWNUM UCTNbITaHUE, eC/n:

a) He MPOM30LW/I0 MOBPEXAEHWI, MPENATCTBYIOLWMX €ro AanbHeliwen paboTe;

6) nocne oxnaxpgeHusa Ao temnepatypbl (25 + 10) °C OoH BblgepXas UCNbITaHUA NO NyHkTam 2, 10. 12
Tabnuubl 14;

B) MOrpPeLHOCTN BTOPUYHBLIX 0BMOTOK, MU3MEpPeHHble Noc/sie pasMarHMiynBaHunsi, COOTBETCTBYIOT YCTaHOB-
NeHHbIM Knaccam TOYHOCTU N HE M3MEHWU/INCb MO CPaBHEHUIO C NepBOHayaslbHbIMK 60/iee YeM Ha MOJSIOBUHY
3HAYeHW, yCTaHOBJIEHHbIX 4151 3TUX K/1aCCOB.

B AOoKyMeHTauunn Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB, Y KOTOPbIX MJI0THOCTb O4HOCEKYHAHOro ToKa
TEPMMNYECKOW CTOMKOCTU MpeBblWaeT 3HaYeHNNA:

a) y TpaHcdopmaTopoB Ha vacTtoTy 50 Iu:

160 A/MM2 — oNnsa MefHbIX NPOBOAHUKOB;

105 A/MM2 — Ansa antoMUHUEBbIX NPOBOAHNKOB;

6) y TpaHCcOopMaTopoB Ha 4YactoTy 60 Iu:

154 A/MM2 — ANnA MefHbIX NPOBOAHUKOB;

101 A/MM2 — AnfA antoMUHUEBbIX NPOBOAHUKOB.

[0/MKHbI ObITb YCTAHOB/IEHbI AONOJ/IHUTE/IbHbIE KPUTEPUN, NOATBEpPXAaloLWwme, 4To TpaHcdopmaTop Bbl-
AepXan UcnbiTaHWS Ha CTOMKOCTb K TOKaM KOPOTKOro 3aMblKaHUA.

9.11 M3mepeHUe COMPOTUBNEHNSA BTOPUYHbIX OGMOTOK NOCTOAHHOMY TOKY npoBogAaT no NFOCT 3484.1.

9.12 WcnblTaHMe Mac/OHaMNO/IHEHHbIX TpaHcopmMaTopoB Ha TrepMeTUYHOCTb NpPOBOAAT NO
FOCT 3484.5.

9.13 MeToabl M BUAbl UCMbITaHU TpaHCOpPMaTOPOB Ha YCTOWYMBOCTb K KIMMATUYECKMM BHELIHUM
Bo3geicTBytowmM daktopam no FOCT 16962.1 n MexaHWYeCKMM BHELWHWM BO3AeliCTBYOWNM dakTopam
no FOCT 16962.2 A0NXKHbI 6bITb YKa3aHbl B JOKYMeEHTaUUN Ha TpaHCOpMaToOpbl KOHKPETHbIX TUMOB B 3aBU-
CUMOCTMN OT UCMNOJSIHEHNA U KOHCTPYKTUBHbIX 0CO6EHHOCTeli TpaHchopmMaTopoB.

MeTponormnyeckue xapakTepucTUKN NPOBEPSAIOT OAHUM U3 CAeAYOLWNX CNOCO60B:

a) NyTemM HenocpeACTBEHHOIO onpeaeneHns norpewHocTeli — no FOCT 8.217 Npu HaMMEHbLIEM U Hau-
6onblweM (C y4eToM ANUTENbHOIO HarpeBa) 3HayeHUsAX paboyeil TemnepaTypbl.

Mpn 3TOM TOKOBbIE U Yr/10BbIE NOrPEWHOCTN He AO0/DKHbI NpeBbillaTb 3HAYEHW, YCTaHOBJ/IEHHbIX B 6.4.2
A5 COOTBETCTBYIOLLMX KNacCoOB TOYHOCTH;

6) NyTem n3mepeHUss TOKOB HaMarHnyMBaHusa corsiacHo 9.8.5 npu HaMMeHbleM 1 Hanbosnblwem (C y4ye-
TOM ANIMTENbHOro HarpeBa) 3Ha4YeHUsAX paboyeil TemnepaTtypbl.

31



FOCT 7746—2015
Mpu 3TOM 3HaveHMe Toka HaMarHMYMBaHWs AO/MKHO COOTBETCTBOBATh CAEeAYHOLWMM YC0BUSAM:

(15)

/ y<A .
M9 o0 N 4N (16)
MM
roe 2Hav(?vess> 2 kam(ITKIV) — TOKM HamMarHuymMBaHWA NpU HanboNblIEM UM HaMMeHbleMm paboynx 3HayYeHUsx
TemnepaTtypbl. A;

/2HOM — HOMUWHaNbHbIA BTOPUYHbI TOK. A;
(mon — npegen 4onyckaeMoi TOKOBOWM norpewHocTu. %;
80n — npepen gonyckaeMoi yrnosoli norpewHocTu, cpag.

Mpy ucnbiTaHWaX TpaHcHOpPMaTOPOB KaTeropum pasmelieHnss 1 Ha BO34elicTBME UCTbITaTe/IbHbIX CTa-
TUYECKUX HArpy3oK OCHOBaHMe TpaHcgopmaTopa XecTKO 3aKpenssioT, a K cepeuHe BbIBOAA €ro nepBUUHOM
06MOTKU MPUKIAABLIBAIOT UCMBLITATE/IbHYIO HArpy3ky, PaBHYH 3HAYEHUI0, YKasaHHOMY B 6.2.3. YKasaHHyl0 Ha-
rpy3Ky NpuKnagbiBaloT NOOYEpPeAHO B TPeX B3avMHO MepneHAUKy/IsapHbIX HanpaBieHUsX: B rOPU30HTa/IbHOM
NJ0CKOCTU MO OCU BbIBOAA B CTOPOHY OT TpaHcopmatopa, B rOpU3OHTasIbHOl MJIOCKOCTY B HanpasfieHuu,
nepneHAVKySPHOM OCY BbIBOAA, B BEPTUKA/IBHON M/IOCKOCTM MO HaMpaB/IeHUI0 K OCHOBAHWIO.

B KaX[OM HanpaBfeHUy BPeMsi BblAEPXKN HArpy3ku — 1 MUH.

TpaHcdopMaTop CUMTAlOT BblAepXaBLIMM MUCMbITaHWE, eC/in BO BPEMsl U MOC/le ero npoBeAeHus He
OTMEUEHO NoBpexAeHne TpaHcopmaTopa UM BbIBOAA, TEYM Macsia Y MAc/IOHAMOMIHEHHbIX U YBenYeHne
YyTEUKU ra3a y ra3oHanosIHeHHbIX TPAHCOPMAaTOPOB.

9.14 MWcnblTaHWe Ha MPOYHOCTb MPU TPAHCNOPTUPOBAHUN

9.14.1 MeToAbl UCNbITAHUA HA NPOYHOCTb NPU TpaHcnopTMpoBaHun no NOCT 23216 AO/MKHbI 6bITb NPU-
Be/leHbl B IOKYMeHTauun Ha TpaHchopmMaTopbl KOHKPETHbIX TUMOB.

9.14.2 Mocne ncnbiTaHNsA TpaHcdopmaTopbl pacnakoBbIBalOT, MPOBOAAT BHEWHWUA oCcMOTP TpaHcdop-
MaTOpOB. Tapbl, KPen/eHnn, a Takxe NPOBEpPSAOT nNapamMeTpbl, YCTAHOBJ/IEHHbIE B AOKYMEeHTauun Ha TpaHc-
dopmaTopbl KOHKPETHbLIX TUMNOB.

9.14.3 TpaHcdopmaTop 1 ero ynakoBkKy CHUUTAlOT BblAepXaBLWNMWN UCMbITAHWE, ECN:

- NPV BHELIHEM OCMOTpPE YNakoBXM He OO6HapYy>XXeHbl MexaHU4YecKne NoBpexAeHns Tapbl, Begyline K notepe
3alMTHbIX CBOWCTB, a Takke HapylleHUs KpenseHuii ynakoBaHHbIX u3genunini B Tape. [lonyckaetcsa ocnabnexHve
KpenneHuii n3genus B Tape, eC/in 3TO He NPUBESO K MOBPeXJeHNto TpaHcdopmMaTopa B NpoLecce UCMbITaHUS;

- MPW BHELWHEM OCMOTpe TpaHcopMaTopa He 06GHAPYXEHO NOBPEXAEHWI, NPENATCTBYHOLWNX ero pa6o-
Te. U pe3ynbTaTbl NPOBEPKM NMapameTPOB MOMOXUTE/IbHbIE.

9.14.4 Mpwn ynakoBKe HECKO/bKUX TPaHCopmMaToOpoB B OA4VH ALWNK AONYCKaeTCa NPOBEPKY NapameTpoB
NPoBOAUTbL BbIGOPOYHO. YMcno nognexawmx UCnNbiTaHMO TPaHCOPMaATOPOB AOJ/IKHO ObiTb YKaszaHO B [ OKY-
MeHTaLuMn Ha TpaHcopMaTopbl KOHKPETHbLIX TUMOB.

9.14.5 ina kpynHorabapuTHbIX TpaHChopmMaToOpoOB UCMbITaHMe AOMNyCcKaeTCA He NMPOBOAUTb, & CNOC06-
HOCTb TpaHCOpPMaTOPOB W YNakoBKM MPOTMBOCTOSTH paspyllarowemMy AeACTBUIO MeXaHUYeCKUX Harpysok
npy TPAHCNOPTMPOBAHNN A0MNYyCKaeTCA OLeHMBaTb Ha OCHOBaHUN pe3y/ibTaTtoB TPAHCNOPTUPOBAHUA 3TUX UN
aHaNornyHbIX UM U3aennini notTpebutesnto.

9.15 MWcnbiTaHWe ynakoBKW Ha cbpacbiBaHue

9.15.1 MeToabl MCNbITAHUA YNakoBKW TpaHcopMaTopoB Ha c6pacbiBaHve no FOCT 18425 fOnXHbI
6bITb YKa3aHbl B JOKyMeHTauun Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

9.15.2 VcnbiTaHWIO NOABEPratT YyNakoBKY CyMMapHO/ Maccoil (BMecTe C ynakoBaHHbIM M3Aenvnem) Ao
200 kr. YnakoBKy cymMMapHoOli maccoii 6onee 200 kr. a Takxke ynakoBKY, MapKMpOBaHHY 3HaKOM «Xpynkoe.
OCTOPOXHO» MCNbITAHWIO Ha NPOYHOCTb NPV cbpacbiBaHUN He MoABepratoT.

9.15.3 Awmnk (ynakoBKy) C HaxogsawWmMMcs B HEM TpaHcdopmaTopom (TpaHcdopmaTtopamun) UM mMake-
TOM. UMUTUPYIOLWMM YNakoBaHHble TpaHcopmaTopbl, copacbiBaldT OAuMH pa3 Ha naouwagky no FOCT 18425
Ha ero ToOpLUeBYy CTOPOHY C BbICOTbI:

0.5 M — npu cymMmMmapHoii macce TpaHcopmaTopa U ynakoBku o 100 Kr BK/1HOUUTESIbHO;

0.3 M — npu cyMMapHOW mMacce TpaHcopmaTopa u ynakoBku oT 100 go 200 Kr BKKOUYUTENLHO.
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9.15.4 Mo OKOHYaHUWU NUCMbITAHUA NPOBOAAT BHELWHNA OCMOTP YNaKoBKN.

9.15.5 YnakoBKy cuuTaloT BblAepxaBlueli MCMbITaHWe, ecnn Npu BHEWHEeM OCMOTpe He O6HapyXeHo
cepbe3HbiX NOBPeXAeHUi, BeAyLmnX K NnoTepe ee 3alUTHbIX CBOICTB. [lonyckaeTcsA ocnabneHne oTAeNbHbIX
KpenseHuni.

9.16 MoaTBepxXaeHne cpefgHeil HapaboTKM A0 OTka3a NPOBOAAT Ha OCHOBaHWW cb6opa y noTpebuteneri
MAN NO cripaBKe O HanMuuy NpeTeH3uli oT 3aKka34yMKoB MW NoTpebuTener M o6paboTkM MHoOpmMaLMmn o pa-
60Te TpaHCOPMaTOPOB WM UX NPOTOTMMNOB MO MeTOAMKe, YKa3aHHOW B AOKYMeHTaunuu Ha TpaHcdopmartop
KOHKpPeTHOro tuna.

9.17 McnblTaHMe Ha BHYTpeHHee AYroBoe 3amMblKaHue

MicnbiTaHMe NPOBOAAT AN1A NPOBEPKN COOTBETCTBMA TpaHcopmaTopa Tpe6oBaHusam 6.10.6. TpaHcdop-
MaTop OCHalalT BCEM HeEOOXOAMMbIM 060py0BaHNEM U yCTaHaB/IMBAIOT B YC/I0BUAX, aHaNIOTMYHbIX YC/0-
BUAM 3KCnyatauuu.

OcHoBaHMe TpaHcopmMaTopa nomMmellatoT Ha PyHAaMeHT BbICOTO He MeHee 500 mMm. [lna rasoHanon-
HEHHbIX TpaHCOPMaTOpPOB AaBJ/IeHNe HANOJIHEHUSA He AO0J/DKHO OblTb MeHblle HOMWHA/IbHOTO aB/IeHNA Ha-
nonHeHuns npun 20 °C.

Mpwn cnbiTaHMN Ha BHYTPeHHee AyroBoe 3aMblKkaHMe Heo6Xxo4MMOo onpeaennTb rpaHnLbl 4ONyCKaeMoi
06/1aCcTN BOKPYr TeCTUPYEMOro o6bekTa, MMeloLlero BbicTynatmwme yactu. lmameTp AaHHOIO yyacTKa JOJKeH
6bITb paBeH AnameTpy TpaHcdopmaTopa (no caMoMy 60/1bWOMY pasMepy) NC BbicoTa 06pasia, YMHOXEH-
Has Ha ABa. C MMHUMa/IbHbIM ANaMeTpOM 2 M.

McnbiTaHMe NpoBOAAT Ha TpaHcopmaTope, KOTOPbIA U3HavYabHO HaxXoAUICA NP TeMnepaTtype OKpy-
xarouwel cpegbl.

YacToTa ncnblTate/IbHOro ToKa A0JIXXHa nexartb B npegenax 48-62 Iy,

ToK Ayrn BO BpeMsl UCMbITaHWU J0/KeH UMeTb acCumMeTpuyHyto dopmy. [lelicTBytolee 3Ha4YeHNEe CUM-
MeTPUYHOW cocTaBnslowWel JO/HKHO paBHATbLCA TOKY TEPMWYECKOWN CTOKOCTM TpaHcopmaTopa, a nepsoe
aMnAnTyaHoe 3HayeHne MOJIHOro ToKa cocTaBnATb 1,7 AelicTBYOLWEro 3Ha4eHns.

Aonyckun cnegytoume:

+ 5 % — Ha cpefHekBajpaTuyeckoe 3HayeHue TokKa:

+5 % — Ha NpoAO0/IKUTENIbHOCTb.

MOLWHOCTb UCTOYHMKA NUTAHUA [0/KHA ObITh JOCTATOYHOW ANS NoAAepPXaHUA CUHYycouAasibHOro Toka
[YroBOro 3aMblKaHUA Ha NPOTAXEHUU BCEro UCMbITaHUA.

B kayecTBe MCTOYHMKA AYTN Yepe3 rNaBHYI M301ALUI0 BHYTPU UCMbITaTe/IbHOIO 06beKkTa MOXHO uUC-
nonb3oBaTb NPOBOA ANnaMeTpoM OT 1 0 3 MM. pa3mellaeMblii MeXAy 3KpaHOM BbICOKOTO M HU3KOro Hanpsxe-
HUA. WX aHanornyHoe emy npucnoco6neHue.

MecTo BO3HMKHOBEHUA AYTN AO/HKHO NPUXOAUTLCA Ha 06/1aCTb MakCMMaslbHOro 3/1eKTpocTaTnyeckoro
HanpshkeHus.

TpaHcdopmaTop cunTaeTcs NpoweaWwmnM UcnbiTaHe, eCain ero aKkcnayaTauMoHHble XapakTepucTukm oT-
BeyaloT TpeboBaHMAM 6.10.6.

Ecnu TpaHcchopmaTop aHafIorMUYHOW KOHCTPYKLUK Yxxe npolien KBanudukaynoHHble UCNbITaHUA (Ha co-
OTBETCTBME TEXHUYECKUM YCMOBUAM), U3rOTOBUTENb NpeAbsAB/sSeT NPOTOKON pacnpocTpaHeHnsa pe3yibTaToB
McnblTaHU TUNonpeacTaBuTensa. NOATBEPXAaOLWNi CNOCOOHOCTL AaHHOro TpaHcdopmartopa, KOTOpbIA He
noaseprasics YNOoMsAHYTbIM Bbllle UCTbITAHUAM, K BblEPXNBAHNIO BHYTPEHHErO yroBOro 3aMblikaHus 6e3 npo-
BeleHVA [AOMNOJIHUTENIbHOTO UCMbITaHNA.

[JonyckatoTcsa gpyrve MeTofbl UCNbITaHU, 3KBMBa/IEHTHbIE MO 3HEPTUN, BblAENAEeMOl BHYTPY TpaHcdopma-
TOopa Npu ropeHnn Ayrun, Kotopble cneayeT ykasbiBaTb B JOKYMEHTaLUN Ha TpaHCOPMaTOPbl KOHKPETHbIX TUMOB.

9.18 NcnbiTaHMe MHOTrOKpPaTHbIM CPe3aHHbIM MMMNY/IbCOM Ha BblBOAaX NePBUYHON O06GMOTKM

VcnbiTaHne NPoBOAAT ANA NOATBEPXAEHUA cooTBETCTBUA 6.3.1.

McnbiTaHMe NPOBOAAT C NPUIOXKEHNEM MHOTOKPaTHbLIX MMMNY/1bCOB OTpULATENbHOV MNONAPHOCTU, Cpe3aH-
HbIX 6/IN3KO K «BEPLUNHE.

VcnbiTaTenlbHOE HanpshkeHne NpukNaabiBaloT MexXay BbIBOAAMW BbICOKOTO Hanps>XXeHUs nepBUYHON 06-
MOTKWN N BbIBOJAMWN 3a3eM/1EHNSA.

Pama, kopnyc (ecnin Takoi umeeTtcs), cepAeyvyHuk (ecnm npegycmaTpMBaeTcsa ero 3asemsieHune), a Takxe
BCe BbIBO/bl BTOPUYHOM(-bIX) 0OMOTKN(-OK) AO/KHBI ObITb 3a3eMJ/IEHbI.

3ajaHHOe aMnInTyAHOe 3HayYeHWe UCMNbITaTeNlbHOro HanpshKeHUs AO0J/IKHO cocTaBNATb 70 % OT HOMMU-
Ha/IbHOTO BbIAEPXNBAEMOro HanpsXXeHns rpo3oBoro nmnysbca. NapameTpbl umnynbca — no FOCT 1516-3.
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MpuknagbiBatoT 600 nocnegoBaTes/ibHbIX UMMNYNIbCOB C HaCTOTOW NPUMEPHO 1 MMNY/IbC/MUH.

Mo cornacoBaHWo Mexay M3roToBuUTesIeM U NoTpe6uTesieM KOIMY4eCcTBO MMMNY/IbCOB MOXET GbITb YMEHb-
weHo go 100.

PernctpupytoT hbopmMy BOJIHbI B Hayanle U B KOHLE MCMbITaHUA, a TakXe Moc/ie MPUOXKEeHNA KaXAbIX
100 nMNynbCcOB (MUHUMYM).

B ocHOBe KpuTepuneB OLEHKN pe3ynbTaToB NexaT creayloune TpeboBaHnA:

- CpaBHEeHWe WMMY/bCHbIX HanpsHKeHWl, 3atPuKCcMpoBaHHbIX B Havasne W MOC/ie MNPUIOXKEHUSA KaX-
Abix 100 UMNYNbCOB, HE JO/DKHO BbIABNATL HANIMYNe KakuX-in6o N3MeHEHU, NPUUYNHOK KOTOPbIX MOTYT 6bIThb
YacTUYHble pa3psfbl B AN3NIEeKTPUKE;

- YPOBEHb M3MEPEHHbIX YaCTUYHbIX pa3psAf0B He AO/DKeH MpeBblwaTb 3Ha4YeHUsA, 3ajaHHble B Ta-
6nunue 6:

- N3MepeHue TaHreHca yrsa AN3sIeKTPUYeCcKUxX NoTepb A0 UCMNbITAHUS U MO UCTEYEHUN He MeHee ABaj-
LuaTu YeTblpex YacoB Moc/le 3aBeplleHNs NUCMblTaHNA. Pe3ynbTaTbl A0/KHbI 6bITb OANHAKOBbI, 3@ UCK/TIOUYEHU-
€M NorpewHocTn, 06yCcnoB/IEHHOW NCNO/b3yeMOl MEeTOANKOWN UCNbITaHUS;

- MOBblIlIEHNEe cOoAepXaHWsi PacTBOPEHHbIX ra3oB B Macsie, n3MepsemMoe Mo MUCTeYEeHUn ceMupaecaTu
ABYX 4acoB MOC/le UCMbITaHUA, He AO/IKHO BbIXOAUTb 3a PaMK/ CrefyoLWmnx 3Ha4YeHN:

- Bogopog (H2) — 20 mkn/n;

- MmeTaH (CH4) — otcyTtcTBue;

- aueTtuneH (C2H2) — oTtcyTcTBMeE.

Ecnun no60e 13 ykazaHHbIX Tpeb60OBaHUIi He BbINOMHAETCSA, cUMTaeTCcs, YTo TpaHcopmaTop He npoLen
ncnblTaHue.

9.19 VcnblTaHWe Ha cTeneHb 3aliMTbl KOPNYyCcoOB

VcnbiTaHns npoBogaTt B cooTBeTcTBUM ¢ TOCT 14254 Ha kopnycax NOSIHOCTbIO cobpaHHOro TpaHcdop-
MaTopa, Kak B yC/I0BUAX 3KCMayaTaynn.

9.20. NcnbiTaHMe Ha HanpsXeHWe pagnonomMex

McnbiTaHne npoBoaAaT B cooTBeTCcTBUM ¢ TOCT 1516.2 Ha NOMHOCTLIO CO6paHHOM TpaHcdopMaTope.
TpaHcopmaTop cuMTaeTcsa npowewnM WUCNblITaHWE, €C/IN YPOBEHb pafnonomMex Mpu HanpskeHun
1,1 < Un.pl \I'3cooTBeTcTBYET Tpeb6oBaHnam 6.15.1.

10 TpaHcnopTMpoOBaHVe N XpaHeHue

10.1 TpaHcnopTupoBaHue

10.1.1 Tpeb6boBaHUA K TpPaHCNOPTUPOBAHMIO B YacTu BO3AENCTBUA MexaHWyecknx (akTtopoB Mo
FOCT 23216 1 knuMaTmyeckux akTopoB BHelHel cpeabl no FTOCT 15150 foNXHbI OblTb YKa3aHbl B JOKY-
MeHTauunn Ha TpaHcopMaTopbl KOHKPETHbIX TUMOB.

Mpwn TpaHCNOPTMPOBaHMN B TPAHCNOPTHbIX KOHTEHepax TpaHcdopmaTopbl 6e3 MHAMBUAYaNbHONW yna-
KOBKW [O/KHbI GblTb HAAEXHO 3aKpensieHbl U NpeAoxXpaHeHbl OT MeXaHUYeCKNUX NoBpPeXAeHUN.

[onyckaeTca TpaHcnopTupoBaHue TpaHchopmaTopoB B npefenax o4HOro ropoga 6e3 ynakoBku npu
YCNOBUY NPUHATUA HEOBXOAMMbIX Mep, UCKAKYaLWNX BO3MOXHOCTb UX NOBPEXAEHUS.

10.2 XpaHeHue

10.2.1 Tpe6oBaHMA K XpaHeHWUIO TpaHCOPMAaTOpPOB B YacTU BO3AEWCTBUS KaMMaTMyeckux hakropos
BHelHel cpegbl o FTOCT 15150 f0/KHbI 6bITb YKa3aHbl B JOKYMEHTaLMN Ha TpaHCcopMaTopbl KOHKPETHbIX
TUNOB.

[a3oHanonHeHHble TpaHcoOpMaToOpbl HANOMHAIT A0 YPOBHSA, AOCTATOYHOrO AN NoAfepXaHus noso-
XUTENbHOTO AaB/IEHNS BO BPeMs TPaHCMOPTUPOBKM.

11 Yka3aHuAa no akcnayaraumn

Mpu BBOAe TPaHCHOPMAaTOPOB B 3KCM/yaTaunio, a Takxxe B NpoLecce aKkcrnayaTaumm TpaHcopmaTopos
cnepyet cobnogarte Tpe60BaHUs, YCTAHOB/IEHHbIE B JOKYMEHTAL MM HA TPAHC(OPMATOPbl KOHKPETHbLIX TUMOB.
3Tn Tpe6oBaHMA AO/MKHbI 6bITb YKa3aHbl B 9KCNIyaTalMOHHOM fOKYMEHTaLWN.
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12 TapaHTK n3rotoBuUTens

12.1 N3roToBUTENb FrapaHTUpPyeT COOTBETCTBUE TpaHCOopMaTopoB TpeboBaHUSAM HACTOSALLEro cTaHaap-

Ta npu cob6n04eHUN YCNOBU NPUMEHEHUS, IKCNTyaTaln, XpaHEHUA U TPAHCNOPTMPOBAHUS, YCTaHOBNEHHbIX
HacTOSIWMM CTaHAAPTOM.

FapaHTUiHbIN CPOK aKcnyaTauum TpaHCOpPMaTopoB — MSATb /IET C MOMEHTA BBOZA B 3KCMsyatauuio,
HO He 60siee NSATU C NOSIOBMHOM NET CO AHSA OTIPY3KWU C NPEANPUATUS-U3rOTOBUTENS.

12.2 ina TpaHcopMaTopoB, NpeAHa3HauYeHHbIX A1 3KCNOPTa, rapaHTUiiHbI CPOK aKcnayaTauum ycra-
HaB/IMBAIOT B COOTBETCTBUM C TPEGOBAHUAMMU, MPUHATLIMU B CTPaHE-M3roToOBUTENE.
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MpunoxeHue A
(o6a3aTenbHoe)

MepeyeHb cNpaBOYHbIX AaHHbIX, MPUBOAUMbIX
B MHOPMAaLMOHHbIX MaTepuanax NnpeaAnpuATUS-U3FOTOBUTENS

B nHhopMaLMOHHbIX MaTepnanax npeanpuaTUA-N3roToBUTENS CrieAyeT ykasblBaTb C/eAylolne cnpaBoyHblie AaH-
Hble:

a) AOoNyCTUMble BTOPUYHbIE HArpy3ku NS pas/inyHbIX KNaccoB TOYHOCTU, eCnu Takoe Tpeb6oBaHNe NpefyCcMOTPEHO
B [JOKyMeHTalUN Ha TpaHcopMaTop KOHKPETHOro TUNa;

6) KOHCTPYKTUBHbIE€ AaHHble: HOMWHA/bHOE YMCN0 amMnepBUTKOB, CPEAHIOI AJINHY MarHMTHOrO NyTW U ceyeHue
MarHuTonpoBo/a, ConpoTUBEHNE BTOPUYHO OGMOTKM MOCTOSIHHOMY TOKY, pacyeTHOe 3HayeHue WHAYKTUBHOrO Compo-
TUBNEHUS BTOPUYHbIX 06MOTOK (6€3 yueTa BAUAHNA BHELWHUX MArHUTHbIX Nonei);

B) TUNOBbIe KPUBble HAMarHW4YNBaHWA MarHMTONPOBO/AOB BTOPUUYHbIX 0GMOTOK AN 3aLUTbI, CHATbIE NPW NpakTuye-
CKM CUHYyCcOMAANbHOM HanpsXXeHnn (3aBUCMMOCTb MakCMManbHOW MHAYKLUYN OT AeCTBYIOLEr0 3HAYEHUS HaNpPsXXEHHOCTHN
MarHUTHOro nons):

r) KpMBble NpefenbHOl KPaTHOCTN BTOPUYHbBIX 0GMOTOK ANA 3aWUTbl 4NA KpaTHOCTel, He NMpeBbiWalLWuxX Toka Au-
HaMW4yecKoil CTONKOCTU, AeneHHOoro Ha 1.8 -J2 , n AN BTOPUYHBIX HArpy3ok — 25% HOMWHANbLHOrO 3Ha4yeHusa (HO He
MeHee 10 B-A) un Bbiwe.

Ans TpaHCcOpPMAaTOPOB C HECUMMETPUYHLIM PACMNOMOXEHNEM MEePBUYHOW N BTOPUYHOK 06MOTOK AMnanas3oH Harpy-
30K HUXXE HOMUHA/IbHOW MOXET OTINYAaTLCA OT yKa3aHHOro;

[l) KOHCTPYKTUBHbIE 0COGEHHOCTN TpaHCHOPMaTOpPOB.

MpumevyaHue — [laHHble NnepeyncneHnii 6) — r) NPpUBOAAT ANA TpaHCHOPMATOPOB HA HOMWHA/bHbIE HaNps-
XeHusa 6 kB n Bbilwe (C ykazaHUeM 3HAYEHUN NX BO3MOXHbIX OTKIOHEHWNIA).
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MpunoxexHne b
(cnpaBoy4HOE)

fonyckaemasn 06s1acTb NOrpewHOCTER
AN TpaHcOpMaTopoB pas/InyHbIX K1acCcoB TOYHOCTH

Ta6nuya B.1

Knacc MorpewHocTb

TOYHOCTK
yrnosas

0.1:0,2: 0.5:1

028058 SSSSSfera------

3:5: 10 D He HopmupyeTcs
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