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MNpeauncnosue

Llenn, ocHoBHble MPUHUMMNBI MU OCHOBHOM MOPAAOK NpoBefeHUA PaboT MO MEXrocyAapCTBEHHOWM
CTaHZapTM3aumm yctaHosneHbl FTOCT 1.0-92 "MekrocygapcTBeHHas cucTema ctaHaaptusaummn. OCHOBHbIe
nonoxeuma" un TOCT 1.2-2009 "MeKrocygapcTBeHHas cuctema cTaHgaptusaumu. CraHpapThbl
MEKrocyAapCTBEHHbIE, NPaBUIa U PEeKOMEHAALMM NO MEXKroCyAapCTBEHHON cTaHAapTu3aumu. Mpasuna
pa3paboTKn, NPUHATUA, NPUMEHEHUS, OOHOB/IEHMSA U OTMEHbI".

CeBefeHuns o cTaHaapTe

1 PA3PABOTAH O6uiectBom c orpaHuYeHHOW oTBeTcTBeHHocTbio "L, CBIM" (OO0 "L, CB3N") u
OTKpbITbIM aKLMOHEPHbIM 0bliiecTBoM "CBepA0BCKUIA 3aBoA, TpaHCchopmaTopos Toka" (OAO "C3TT")

2 BHECEH TexHU4yecKum KomuTeTom no ctaHaaptmsaummn TK 016 "dnekTposHepreTnka"

3 MPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAApPTU3aUUM, METPOJIorMKU N cepTuduKaumm
(npoTtokon ot 10 aekabps 2015 r. N 48)

3a NpUHATME NPOroa0COBaNN:

KpaTkoe HanmeHoOBaHMe

cTpaHbl no MK (1SO 3166) Kog ctpaHbl no MK | CoKpaw,eHHOe HaMMeHOBaHMe HALMOHANbHOIO

004-97 (ISO 3166) 004-97 opraHa no cTaHAapTU3aLmu
AsepbaligKaH AZ AscTaHgapT
ApmeHusa AM MWH3KOHOMUKM Pecnybankn ApmeHus

benapycb BY locctaHaapT Pecnyb6aunkm Benapycb



KasaxcraH KZ locctaHaapT Pecnybamku KasaxctaH
Knprusna KG Kbiprei3ctaHgapTt

Monpgosa MD Monpgosa-CraHgapT

Poccus RU Poccrangapt

TagXMKnUcTaH TJ TagXUKcTaHaapT

Y36ekucTaH uz Y3cTtaHgapT

YKpanHa UA MMWH3KOHOMPA3BUTUA YKPaUHDbI

4 Mpukasom PenepanbHOro areHTCTBa N0 TEXHUUYECKOMY PEryIMPOBaHUIO U METPOJIOrMN OT 23 UIOHSA
2016 r. N 673-cT mexrocygapcTseHHbIn ctaHgapt FOCT 1983-2015 BBeaeH B AeiCTBME B KadecTBe
HauMoHanbHOro ctaHAapTa Poccuitckonn ®epepauymm ¢ 1 mapta 2017 r.

5 B HacToAWweM CTaHAapTe yuYTeHbl OCHOBHbIE MOJIOXKEHMA MeXAYHapPOAHbIX CTaHAAPTOB:

M23K 61869-1 (2007) "TpaHchopmaTopbl M3meputenbHble. Yactb 1. O6wue TpebosaHua" (IEC 61869-1
(2007) "Instrument transformers - Part 1: General requirements", NEQ);

M3K 61869-3 (2011) "TpaHcdopmaTopbl nsmepuTenbHble. YacTb 3. JononHUTeNbHbIE TpeboBaHMA K
MHAYKTUBHbIM TpaHcdopmaTopam" (IEC 61869-3 (2011) "Instrument transformers - Part 3: Additional
requirements for inductive voltage transformers", NEQ);

M3K 61869-5 (2011) "TpaHchopmaTopbl nsmepuTenbHblie. YacTb 5. JononHUTeNbHbIe TpeboBaHMA K
eMKOCTHbIM TpaHcpopmaTopam" (IEC 61869-5 (2011) "Instrument transformers - Part 5: Additional
requirements for capacitor voltage transformers", NEQ)

6 BSBAMEH IOCT 1983-2001

NHdopmauma 06 U3IMEHeHMAX K HacToAlemy CTaHaapty nybaMKyeTcas B eerogHom
MHbOPMaLIMOHHOM yKa3aTesie "HaunoHanbHble cTaHaapTbl" (Mo cocToAHUIo Ha 1 AHBapA TeKyllero roaa), a
TEKCT W3MEHEeHMA W MOoNpaBoOK - B e)KemecayHOM MHPOpPMaALMOHHOM YKaszaTesie "HaumoHanbHble
cTaHgapTbl". B cnyyae nepecmoTpa (3amMeHbl) MAM OTMEHbl HACTOALWEro CTaHAapTa COOTBETCTBYHOLLEE
yBeAomMeHne byaeT onyb/MKOBAHO B eXemMecaYyHOM MHPOPMALMOHHOM YyKasaTesne "HauumoHasnbHble
ctaHgapTbl’. CooTBeTcTBYHOWAA WHPOPMAUMA, YBEAOMIEHME W TEKCTbl pPa3MEeLaloTCa TaKkKe B
MHPOPMALMOHHOW cucTeme OBLLErO NOSIb30BaHUA - HAa opuUManbHOM canTe PefepanbHOro areHTCTBa No
TEXHUYECKOMY PErYIMPOBAHMIO U MeTPOoornn B ceTn MHTepHeT (Www.gost.ru).

1. O6nacTb NpUMeHEeHUA

HacTtoawmin ctaHZapT pacnpocTpaHAeTcA Ha 3/eKTPOMArHUTHblE M eMKOCTHble TpaHcdhopmaTopbl
HanpsaxeHua (ganee - TpaHcPopmaTopbl), NpPefHa3HaYeHHble A8 NPUMEHEHUA B 3NEKTPUYECKMX LEenax
nepemeHHoro Toka 4yactotoir 50 uam 60 Iy C HOMMHaNbHbIMKM HanpsKeHuamn ot 0,23 po 750 KB
BKOYMTENBHO C LLe/Iblo Nepesadn CMrHana usmepuTensHol uHbopmauuu npubopam nsmepeHus, 3aLiuThl,
ABTOMATMKM, CUTHANN3ALUKU U yNpaBaeHuA, pa3paboTaHHbie nocne 1 sHeapa 2016 T.

[ononHuTtenoHble TpeboBaHMA K OTAENbHbIM BMAAM TPaHCPOPMATOPOB B CBA3U CO cneunduKkon mnx
KOHCTPYKLMWU UM Ha3HayeHua (Hanpumep, K aHTUPEe3OHaHCHbIM TpaHchopmaTopam, npegHasHavyeHHbIM
ONA YCTAHOBKM B KOMMJIEKTHBIX pacnpegenvTesibHbix ycTpoicteax (KPY), nodasHO 3KpaHMPOBAHHbIX
TOKONPOBOAAX, KOMOMHWPOBAHHbIM) M 3/IEMEHTAaM KOHCTPYKLMW €MKOCTHbIX TpaHchopmaTopos ana BY-
CBA3M YCTAHaBAMBAIOT B CTaHOAPTaX, TEXHUYECKUX YCNOBMAX, [OrOBOpPax WM KOHTpaKTax (aanee -
AOKYMEHTaums) Ha TpaHchOopMaTopbl KOHKPETHbIX TUMOB.

CTaHAapT He pacnpocTpaHaeTca Ha labopaTopHble TpaHCHOpPMaTOPSLI.

2. HopmaTuBHbIe CCbINKK

B HacToAlem CTaHOapTe WCNOAb30BaHbl CCbIIKM Ha C/ledylowue  MeKrocyAapCTBeHHble U
HaLMOHaNbHble CTaHAAPTbI:

FOCT 2.601-2013 EanHasa cMcTeMa KOHCTPYKTOPCKOM AOKYMEHTALMKN. DKCMIyaTaLUMOHHbIE AOKYMEHTbI

FOCT 8.216-2011 lNocypapcTBeHHas cuctema obecneyeHma eamMHCTBa M3mepeHuit. TpaHchopmaTopsl



HanpsaXeHna. MeToauKa NoBepKU

FOCT 12.2.007.0-75 Cuctema cTaHpaptoB 6e3onacHocTM Tpyaa. M3genus aneKTpoTexHUYeckue.
Ob6uwme TpeboBaHMA 6e3onacHoOCTU

FOCT 12.2.007.3-75 Cuctema cTaHZapToB 6€30MacHOCTM TPyAa. DNEKTPOTEXHUYECKMEe YCTPOMCTBA Ha
HanpsaxeHue ceblwe 1000 B. TpeboBaHus 6e3onacHOCTH

FOCT 12.3.019-80 Cwuctema cTaHgaptoB 6e3onacHocTM Tpyaa. MWMcnbiTaHns M M3mepeHwus
aneKkTpuyeckme. Obume TpeboBaHUA 6e3onacHOCTH

FOCT 15.001-88 <1> Cuctema pa3paboTKM M MOCTAaHOBKM NPOoAYKUMW Ha NpounsBoacTso. [MpoayKums
NPOM3BOACTBEHHO-TEXHNYECKOIO Ha3HaYeHUA

<1> B Poccuiickoit Pepepaumm geiicteyet FOCT P 15.201-2000.

FOCT 15.309-98 Cuctema pa3paboTKM M NOCTaHOBKU NPOAYyKUMWU Ha npousBoactso. McnbiTaHua u
npuemKa BbiNycKkaemol npoayKkumm. OCHOBHble NONOMKEHMA

FOCT 27.003-90 HagerkHocTb B TexHMKe. CoctaB M obuimMe npaBwuna 3afaHus TpeboBaHWIA Mo
HageXHOCTH

FOCT 721-77 CucTeMbl 3/1eKTPOCHab)KeHuA, ceTu, UCTOYHMKKM, npeobpasoBaTenn U MNPUEMHUKU
aneKkTpuyeckor sHeprun. HommHanbHble HanpAxKeHuA cebiwe 1000 B

FOCT 1516.2-97 dneKTpoobopyaoBaHUE U 3/IEKTPOYCTAaHOBKU NepeMeHHOro TOKa Ha HanpaxeHue 3 KB
¥ Bblwe. O6wme meToabl UCMbITAHUI 31EKTPUYECKON NPOYHOCTU U30NALMM

FOCT 1516.3-96 3nekTpoobopysoBaHME NEepPeMeHHOro TOKa Ha HanpsxeHus oT 1 go 750 KB.
TpeboBaHUA K 31EKTPUYECKOM NPOYHOCTU U30NALMUMU

FOCT 3484.1-88 TpaHchopmaTopbl cunosbie. MeToabl 3NeKTPOMArHUTHbIX UCMbITaHWUI

FOCT 3484.2-88 TpaHcpopmaTopbl cunosble. McNbITaHWA Ha Harpes

IFOCT 3484.5-88 TpaHchopmaTtopbl cunosbie. MicnbiTaHMa 6aKOB Ha repmMeTUUYHOCTb

FOCT 6581-75 MaTtepuasnbl 3/1€KTPOU3ONALMOHHDIE XKUAKNe. MeToabl 31EKTPUYECKUX UCTIbITAHWUM

FOCT 8865-93 Cuctembl a1ieKTpUYeCcKom nsonaumnmn. OLeHKa HarpeBoCTOMKOCTU U KnaccuduKaumsa

FOCT 9920-89 (M3K 694-80, M2K 815-86) dneKTpOyCTaHOBKN NEepPeMeHHOro ToKa Ha HanpseHue ot
3 oo 750 KB. rHa NyTU yTEYKN BHELLHEN U301AUMn

FOCT 10434-82 CoepguHeHMA KOHTaKTHble 3anekTpuyeckue. Knaccudukauma. Obuwme TexHuYeckue
TpeboBaHuA

FOCT 14192-96 MapKnpoBKa rpysos

FOCT 14254-96 CteneHu 3awWwuThl, obecneynsaemble obonoukamu (Kog, IP)

FOCT 15150-69 MawwuHbl, npnbopbl U Apyrue TexHudeckme nsgenua. icnonHeHus gna pasinyHbIX
KAMMaTUYECKMX PaMoHOB. KaTeropum, ycnosma sKCNayaTalmmn, XpPaHEHUA U TPaHCNOPTUPOBAHUA B YacTu
BO34EMCTBMA KNMMATUYECKUX paKTOPOB BHELIHEN cpesbl

FOCT 15543.1-89 W3pgenus snekTpoTexHudyeckue. Ob6wme TpeboBaHMA B 4YacTU CTOMKOCTU K
KAMMaTUYECKMM BHELIHUM BO34ENCTBYIOLLNM haKTopam

FOCT 15581-80 KoHaeHcaTopbl CBA3M M 0T6OPa MOLLHOCTM A1A IMHWUI 3NeKTponepeaad

FOCT 16504-81 Cuctema rocyaapcTBeHHbIX UCMbITaHWI NpoayKumn. UcnbiTaHUsA M KOHTPOAb KayecTBa
npoayKunun. OCHOBHble TEPMUHbBI U ONpeaeneHun

FOCT 16962.1-89 (M3K 68-2-1-74) W3penua 3neKkTpoTexHuyeckme. MeToabl WCMbITaHUA Ha
YCTOMUYMBOCTb K KIMMATUYECKMM BHELIHUM BO34EUCTBYIOLNM daKTopam

FOCT 16962.2-90 U3genuna anekTpoTexHuyeckne. MeToabl UCMbITAHUIN Ha CTOMKOCTb K MEXaHMYECKUM
BHELIHUM BO34eNCTBYOWMM haKToOpam

FOCT 17516.1-90 WUspenus snekTpoTexHuyeckue. Obwme TpeboBaHWA B 4YacTM CTOMKOCTM K
MeXaHUYECKMM BHELLIHUM BO34ENCTBYOWMM paKkTopam

FOCT 18425-73 Tapa TpaHCMOpPTHasA HamnoJjiIHeHHas. MeTtog uchbiTaHUA Ha yaap npu cBobogHom
nageHum

FOCT 18685-73 TpaHchopmaTopbl TOKA U HanpsaxKeHUA. TepMUHbI U onpeaeneHuns

FOCT 19880-741 <1> dneKTpoTexHMKa. OCHOBHble NOHATUA. TepMUHbI U oNpeaeneHmns

<1> B Poccuiickoin Pepgepaumn geiicteyet FOCT P 52002-2003.

FOCT 20074-83 <2> 2neKTpoobopyaoBaHUE U 3NEKTPOYCTaHOBKU. MeToa, U3MepeHna XxapaKTepUCTUK
YaCTMYHbIX pPa3pAaO0B




<2> B Poccuiickoit Pepepaumn geiicteyet FOCT P 55191-2012.

FOCT 20690-75 3neKTpoobopysoBaHNE NEPEMEHHOIO TOKa Ha HanpsaxeHue 750 KB. TpeboBaHuAa K
3N1eKTPUYECKOoM NPOYHOCTN N30ALMU

FOCT 21130-75 W3penua snekTpoTexHUYeckue. 3a*KMmbl 3a3emMAOWME U 3HAKWU 3a3em/ieHuA.
KoHCTpyKuMaA 1 pasmepobl

FOCT 22756-77 (M3K 722-86) TpaHchopmaTopbl (CMa0Bble M HanpsxKeHMA) U peakTopbl. MeToabl
NCMbITaHUMN 3IEKTPUYECKOM NPOYHOCTU U30AALUN

FTOCT 23216-78 W3pgenna sneKTpoTeEXHUMYECKMe. XpaHeHue, TPaHCNOPTUPOBAHWUE, BPEMEHHaA
NPOTUBOKOPPO3NOHHAA 3aliuTa, ynakoBKa. ObLine TpeboBaHUA U MeToAbl UCTIbITAHUINA

FOCT 32144-2013 dnekTpudeckas sHeprna. CoBMeCTUMOCTb TEXHUYECKUX CPeACTB INEeKTPOMArHMTHas.
Hopmbl KauecTBa 3/IEKTPUYECKOMN IHEPTUM B CUCTEMAX I/IEKTPOCHAbKeHUsA obLero HasHavyeHus

MpumeyaHne - MpuU NOAb30BaHUM HACTOALWMM CTaHAAPTOM LenecoobpasHoO nNpoBepuTb AelcTeue
CCbINIOYHbIX CTAaHAAPTOB B MHPOPMALMOHHOM cucTteme ObOLLErO NONb30BaHMA - Ha opULMANbHOM caliTe
dPepepanbHOro areHTCTBa MO TEXHUYECKOMY PEryiMpoBaHMI0 U METPOo/siorMn B ceTn UHTepHeT mam no
exerogHomy MHboOpmMauMOHHOMY yKasatento "HaumoHanbHble cTaHZapTbl', KOTOpbiA ony6anKoBaH no
COCTOAHUIO Ha 1 AHBapA TEKyLllero roga, U NO BbINyCKaM eXXemMecAYHOro MHGOPMaALMOHHOIo yKasaTens
"HaumoHanbHble cTaHaapTbl" 3a Tekywmit rod. Ecam ccbinoyHbI CTaHAApT 3aMeHeH (M3MeHeH), To npwu
NoNb30BaHMM HaCTOAWMM CTAaHAAPTOM Cc/ieyeT PYyKOBOACTBOBATbCA 3aMEHSOWMM (M3MEHEHHbIM)
CTaHAapToM. EC/M cCbINOYHbIN CTaHAAPT OTMeHeH 6e3 3aMeHbl, TO NO0XKeHWE, B KOTOPOM ZlaHa CCbI/IKa Ha
Hero, NPUMEHSETCA B YaCTW, He 3aTParnBatoLEen 3Ty CCbIKY.

3. TepMUHbI, onNpeaeneHnn U COKPaLLEHUS

B HacToAwem cTtaHaapte npumeHeHbl TepmuHbl no FTOCT 3484.1, TOCT 16504, NOCT 18685, NIOCT
19880, a TakXKe cneaytoumne TepMUHbI C COOTBETCTBYIOLWMMU onpeaeeHUAMM.

3.1 O6wme TeEpMUHbI M onNpeseneHns

3.1.1 aHTUpe30HaHCHbIN TpaHchopmaTop: TpaHcPopmaTop, YCTOMUMBO PaboTaloWMiA NPU HAANYUKN B
ceTn peppope3oHaAHCHbIX ABNEHUN.

3.1.2 TpexdasHaa rpynna ogHodasHbix TpaHchopmaTopoB: [pynna wu3 Tpex oaHoda3HbIX
TpaHCcHOPMaTOPOB, INEKTPUYECKN COEAMHEHHDBIX MeXKAY COBOM Mo onpeneneHHON CXeme.

3.1.3 HOMWHaNbHbIKN Ko3adPULUMEHT HanpsaKeHusa: KoadpduuMeHT, Ha KOTOpbIA cneayeT YMHOXaTb
HOMMHA/NIbHOE NEepPBUYHOE HanpsxKeHwe, 4Tobbl HAWTU MaKCMMasbHOE HarnpaXKeHue, MNpu KOTOPOM
TpaHchOpPMaToOp COOTBETCTBYET TPeHOBAHMAM MO HArpeBy B TEYEHWE YCTAHOB/IEHHOIO BPEMEHMU U MO Kaaccy
TOYHOCTM.

3.1.4 ucnbiTaHWe ANA yTBEPXKAEHUA TUNa: Bug rocyaapcTBEHHOrO METPOIONMYECKOrO KOHTPOIA BHOBb
pa3spaboTaHHoro TpaHchopmaTopa, NPOBOAMMOrO B Uensx obecnevyeHUs eaMHCTBA U3MEpPEHWUN,
YyTBEPKAEHMA TMNA TPaHCPOPMATOPa U 3aHeCeHMUA ero B [0CyAapCTBEHHbIN PeecTp CPeacTB U3MEPEHUNA.

3.1.5 nonoxutenbHaa KOMMEHcaLMA Yri0BOW MOrpelwHocTM TpaHcpopmaTopa: NOBOPOT BEKTOPA
nepBMYHOro (asHOro HanpsXEeHWA OTHOCUTENbHO BEKTOPA BTOPWMYHOIO (A3HOro HaNpPsXeHWa Mo
HanpaB/AEHWUIO ABUMKEHWNA YACOBOM CTPEJIKM Ha HEKOTOPbI yros.

3.1.6 oTpuuaTesbHAaA KOMMEHCAUMA YriI0BOW MNOrPeLHOCTM TpaHchopmaTopa: MOBOPOT BEKTOpaA
nepBMYHOrO $a3HOro HaMPAMKEHUA OTHOCWUTE/IbHO BEKTOPA BTOPUYHOrO ¢$asHOro HanpsKeHWA NpPoTMB
HanpaB/AeHUsA ABUKEHUA YaCOBOW CTPEIKM Ha HEKOTOPbIN Yro.

3.1.7 Harpy3Ka T1na |: Harpyska ¢ KoadpdnumMeHToOM MOLLHOCTH (COS (p) ot 0,5 go 1.

3.1.8 Harpy3Ka T1na ll: Harpyska ¢ KoapdnumMeHToOM MOLLLHOCTH (COS (p) 0,8.

3.2 TepmuHbl M oONpeaeneHns, OTHOCALWLMECA K 3/EeKTPOMArHUTHbIM  Fa30HaMNO/HEHHbIM
TpaHcdopmaTopam

3.2.1 HomMMHanbHOe gasneHue: [laBneHue, NPUBELEHHOE K CTaHAAPTHbIM aTMOCPEPHbLIM YCAOBUAM
(temnepatypa natoc 20 °C, pasneHune 101,3 KlMa), Ao KOoToporo TpaHchopmaTop 3anoNHAETCA nepes BBOAOM
B 9KCM/yaTaumio.

3.2.2 paBneHue curHanmsaumu: [lasneHve, npuBeaeHHoe K CTaHAAPTHbIM aTMOCHEPHbIM YCI0BUAM



(temnepatypa natoc 20 °C, gasneHune 101,3 KMa), npu KOTOpoM MOXKeT HbITb NOAAH NPeaoCTepPeratoLmnit
CUrHan.

3.2.3 MMHUManbHoe pabouyee pasneHue: [aBneHuwe, NpMBEAEHHOE K CTaHAAPTHbIM aTMOCdeEpPHbIM
ycnosusam (Temnepatypa natoc 20 °C, gasneHue 101,3 KMa), Npy KOTOPOM M Bbille KOTOPOro COXPaHSIOTCS
HOPMMPOBAHHbIE XaPaKTEPUCTUKM INEKTPUYECKOM NPOYHOCTU N30AsALMK TpaHchopmaTopa.

3.2.4 3awmMTa OT UYPEe3MEepHOro YyBe/NYEeHWA paasneHuA: YCTPOWCTBO, NpenHa3HayeHHoe AnA
OrpaHUYEeHMA OMaCHbIX M3BbITOYHbIX AaB/€HMI BHYTPM TpaHCchopmaTopa.

3.2.5 abcontoTHaA cCKOPOCTb yTeUKU: KoanuecTso rasa, BbITEKLIErO 33 eANHULY BPEMEHM, BblparKeHHOe
B Ma * m¥/c.

3.2.6 oTHOCUTEeNbHasA CKOPOCTb yTeYykn: OTHOWeEHMe abCOMOTHON CKOPOCTU YTEYKM K oblemy
KOMIMYecTBy rasa B M3MepUTeNbHOM TpaHchopmaTope NMpu HOMUHANbHOM [AABEHUU HAMOAHeHWa (Mau
NAOTHOCTH). BblparkaeTcs B NPOLLEHTAX B rog,

3.3 TepMmMHbI M onpeaeneHns, OTHOCALLMECA K EMKOCTHbIM TpaHchopmaTopam

3.3.1 KOHAEeHcaTop BbLICOKOTO HaMpsKeHWa (eMKOCTHOro AenuTens HanpsxeHua): KoHaeHcaTop,
NOAKNOYaEMbIA MeXAy BbIBOAOM BbICOKOTO HAMNpPAXEHUA W BbIBOAOM MPOMEXKYTOYHOrO HanpsaxKeHuA
€MKOCTHOFO AeNNTeNa HanpaxXeHus.

3.3.2 KOHAOEHCATOp MPOMENKYTOYHOIO HaNpsXeHusa (EeMKOCTHOro Aenutens HanpsxeHwus):
KoHaeHcaTop, NoAKAOYaEeMbI MeKAY BbIBOAAMU MPOMEXKYTOYHOIO U HU3KOTO HaNPAXKEHUA eMKOCTHOrO
OenvTena HanpsaxKeHua.

3.3.3 BbIBOA, NPOMENKYTOYHOIO HAMNPAXKEHMA (EMKOCTHOTO [AenuTena HanpsxeHua): Bbisog,
npeAHasHaYeHHbIA AN COeAMHEHUs C MPOMENXKYTOYHbIM KOHTYPOM, Hanpumep, 3/1EeKTPOMarHUTHbIM
YCTPOMCTBOM EMKOCTHOIO TpaHchopmaTopa.

3.3.4 BbIBOA, HWU3KOMO HaMPAXKEHUA €MKOCTHOIO AEAUTeNA HanpsxeHua: BbiBoa, npeaHasHauYeHHbIM’
ONA coeAnHEHUA € 3eMieit HanpAMY MB0 Yepes HUYTOXKHO Masioe CONPOTUBIEHUE AN YACTOTbl CETU.

B eMKOCTHOM Aenntene HanpaXKeHWs AaHHbIN BbIBOA, COEANHSAIOT C YCTPOMUCTBOM NPUCOEANHEHUS AN
nepeayn BbICOKOYACTOTHbIX CUFHAN0B No nposoaam J13MM.

3.3.5 Ko3pdMUMEHT TpaHchOpMaUUM MO HAMPAKEHUIO (EMKOCTHOrO Ae/nuTens HanpaxeHus):
KoaddumumneHT TpaHchopmMaLmMm Mo HANPAKEHUIO, MPUMEHUMbI K EMKOCTHOMY AENNTENt0 HanpsaXKeHusa, K
NPOMEXYTOYHOMY HaNpPAXKEHWUIO Pa3OMKHYTON LEenw.

Mpumevanne 1 - [aHHbIK KO3)OUUMEHT paBeH CymMmMe EeMKOCTEN KOHAEHCAaTOPOB BbICOKOrO
HanpAXeHWA M MNPOMEXYTOYHOrO HanpsXeHUA, NoAeNeHHOM HA eMKOCTb KOHAEHCaTopa BbICOKOro
HanpsaxeHua: (C1 + C;)/Cy = Ke.

MpumeyaHne 2 - C; n C, cogeprkaT napasnuTHbIe eMKOCTU, KOTOpPble, KaK NpPaBu/o, NpeHebpexmmo
manbl.

3.3.6 3/1E€KTPOMArHUTHOE YCTPOMCTBO: KOMMNOHEHT eMKOCTHOro TpaHcpopmaTopa, NoAKAYAEMbIN
MeX4y BblBOAOM MPOMEKYTOUYHOrO HanpsXKeHMs W BblBOAOM 3a3eMNEHMA EMKOCTHOro JenuTens
HanpAKeHUA (MM HanpPAMYIO COeAMHAEMBIN C 3eMNei, eCN UCMONb3YyeTCA YCTPOUCTBO CBA3M - HOCUTE/b
HecyL,ei YacToTbl) U NOAAIOLMIA BTOPUYHOE HaMNPsXKeHWe Ha U3MepUTeibHble MPUBOPbI U CUCTEMBI 3aLLMUTDI.

MpumeyaHme - OB6LIYHO 3INEKTPOMArHWTHOE YCTPOWCTBO BK/AIOYAeT B ceba TpaHchopmaTop ANSA
MOHUMKEHUA NPOMEKYTOYHOTO HAMPAXKEHUS A0 TPebyemoro 3Ha4YeHWs HanpsKeHWs BTOPUYHOW Lenu u
KOMMEHCUPYIOLLNIA PeaKTop.

3.4 CokpaweHua

B HacToALeM cTaHAapTe MCNOb30BaHbI CAEAYIOLLME COKPALLEHUA:

Kc - KoaddurumneHT TpaHchopMaLLMM MO HANPAKEHNIO EMKOCTHOIO AeNUTENN HaNpPAXKeHUS;

Kiom - HOMUHabHbIM KO3ddUUMEHT TpaHchopmaLmu;

Siiom - HOMMHA/IbHAs MOLLHOCTb;

C1 - EMKOCTb KOHZEHCATOPa BbICOKOIO HaMNPsXKeHMA (EMKOCTHOTO Ae/INTENA HANPAXKEHUSA);

C; - EMKOCTb KOHAEHCATOPa MPOMEKYTOUYHOTO HANPSAKEHUN (EMKOCTHOIO Ae/UTENs HanpsaXeHns);
Fv - HOMUHaNbHbIN KO3DPULMEHT HANPAXKEHUS;

U1 - peicTeytoliee HanpsyKeHne nepBnYHoON 0OMOTKY;

Uthom - HOMMHAIbHOE HaMnpAaXKeHWe NepBUYHON OOMOTKM;

U, - peicTytoliee HanpsKeHne BTOPUYHON 0OMOTKM;



Uztom - HOMMHAIbHOE HanpAXKeHne BTOpMHHOVI 06MOTKM,‘

Uwp - Hanbonbliee paboyee HanpsaxKeHue.

4. Knaccudpmkaumsa

4.1 TpaHcpopmaTopbl NOAPaA3AENAIOT NO CAeAYIOWNM OCHOBHbIM MPU3HAKaM.

4.1.1 Mo poay yCTaHOBKK (KaTeropumn pasmeLLeHns U KIMmaTuieckomy ucrnonHeHuto) no FOCT 15150.
Mpn pasmelweHnn TpaHCHOPMATOPOB BHYTPU 0OOSOYEK KOMMIEKTHbIX W34ennid  KaTeropuu

pasmeweHnA 40/1XKHbl COOTBETCTBOBATb YKAa3aHHbIM B Ta6l'IVILI,e 1.

Tabnunua 1

KaTeropuu pasmelleHna TpaHchoOpmMaToOpOoB, YCTaHOBAEHHbIX

BHYTPW 000/104EK KOMMJIEKTHbIX U34EeNi

Kateropua pasmeweHuna no NOCT 15150
XapaKTepucTuKa cpeabl BHYTPM 060/104KM
1 2 3 4 5
[a30Bas cpefa, N30/IMPOBAHHAA OT HAPYXKHOMO BO34YXa, i ) 4 ) i
WA XKUAKaA cpesa
[a30Bas cpena, He U30/IMPOBAHHAA OT HapPYKHOro ) 2 nam 3 4 5wnnn
BO34yXa 2.1 5.1

4.1.2 Mo uucay das.

4.1.3 110 HaANYUIO UNKN OTCYTCTBUIO 3a3eMNEHMA BbIBOAA X MEPBUYHON OBMOTKM.

4.1.4 Mo npuHUMNY AencTeuA.
4.1.5 Mo uncny ctyneHel TpaHchopmaymm.
4.1.6 Mo Bnay nsonaunm.

4.1.7 No 0cobeHHOCTAM KOHCTPYKTUBHOIO UCMONHEHMS.
OCHOBHbI€ NPU3HAKM TPAHCPOPMATOPOB M UX 0603HAUEHUA NpuBEAEHbI B Tabanuax 2 1 3.

Tabnuua 2

OcHOBHble NpU3HaKM TPaHCHOPMATOPOB NO KOHCTPYKTUBHOMY
NCNOSIHEHWIO N X 0603HaYeHus

KOHCTpYKTMBHOE UCNO/IHEHUE TpaHcHOpMaTOpPOB yenosHoe
0603HaveHue

3azemnaemblii 3
Hesaszemnsaembint -
OpaHodasHbIN 0
TpexdasHbii T
DNEeKTPOMarHUTHbIN -
DNEeKTPOMArHUTHbIN KackagHbli K

C eMKOCTHbIM Aenuntenem OE
TpexdasHbli ¢ 4ONOAHUTENBbHBIMW OOMOTKAMM A1 KOHTPOAA U30NSALMU n
cet




TpexdasHblli ¢ KOMNEHCALMOHHbIMM 0BMOTKamm K
3alwunLLeHHOe UCNoNHEeHNe 3
Bopgo3awmuieHHOEe ncnoaHeHue B
epmeTMYHOE MCNONHEHNE r
C BCTPOEHHbIM NpefoXpaHUTENEM n
AHTMPE30HaHCHAA KOHCTPYKLMA A

Tabnuua 3

OCHOBHbl€e NPWU3HAKK TpaHCPOPMaTOpPOB
no BMAY U301AUUN U X 0603HaYeHNA

Bug nsonaumm yenosHoe
ob603HauyeHune
Bo3gywHo-6ymarkHasn C
Jlntan N
3anuTas 6UTYMHbIM KOMMNAyHO,0M K
C dapdopoBoit NOKPbILWKOM (o)
MacnaHana M
la3oBan r
NonumepHan n

5. OCHOBHble NapameTpbl

5.1 TpaHcdopmaTopam (BTOpMUHbIM OBMOTKam TpaHchopmaTopoB), NpeAHasHaYeHHbIM anAa
N3MepeHus, cneayeTt NpUcBanBaTb Knaccbl TOYHOCTU, BbibMpaemble 13 paaa: 0,1; 0,2; 0,5; 1,0; 3,0.

TpaHcpopmaTopam (BTOpUUHbIM 06MOTKam TpaHcHOpPMaTOpOB), NpeAHa3HaYeHHbIM ANA 3aLUNTbI <1>,
cnepyet NnpucBameBaTb Knaccbl TOYHOCTM 3P mam 6P.

<1> 3pecb n pganee noA cnosom "3awmMTa" noapasymesaeTcA 3allMTa, ynpaB/ieHWe, aBTOMAaTUKa,
CUTHanu3aums.

TpaHcpopmaTopam (BTOPUUYHBIM 0BMOTKam TpaHCHOPMaTOPOB) NPUCBAMBAIOT OAUH UAN HECKONbKO
KN1acCoOB TOYHOCTM B 3aBUCUMOCTU OT HOMUHA/IbHbIX MOLLHOCTEN M Ha3HAYEHMUS.

KoHKpeTHble Knaccbl TOYHOCTU cledyeT YyCTaHaBAMBaTb B LOKYMEHTAUMW Ha TpaHchopmaTopsl
KOHKPETHbIX TUMOB.

MpumeyaHue - Ansa TpexdasHbix TpaHCHOPMATOPOB C ABYMSA 1 Bosiee BTOPUYHBbIMN 0OMOTKaMM Knaccbl
TOYHOCTM  YCTaHaB/IMBAIOTCA TOJIbKO AN  OCHOBHbIX BTOPUYHbIX 0OMOTOK. [ns ogHodasHbIxX
TpaHchopMaTopOoB € ABYMA U 6onee BTOPUYHBbIMU 0OMOTKaMM KAacCbl TOMHOCTU YCTaHAB/IMBAKOTCA A1 BCEX
BTOPMYHbIX 0OMOTOK, NpUYem 418 AONONHUTENbHON BTOPUYHON OBOMOTKM KNacc TOYHOCTU A0JKeH bbITb 3P
nnu 6P.

5.2 HomMHanbHble MOWHOCTU TpaHcPopmaTopoB (0B6MOTOK TpaHchopmaTopoB) Ans noboro Knacca
TOYHOCTU NpU KO3OPULMEHTE MOLLHOCTU (COS (p) o1 0,5 po 1 ana Harpysku Tvna |: 1,0; 2,5; 5,0; 10, 15, 20

B-A.
HomWHanbHble MOLWHOCTU TpaHchopmaToposB (0bmoTok TpaHchopmaTopos) Ana nwboro Knacca



TOYHOCTU NPU KOIGPUUMEHTE MOLLHOCTU (COS (p) aKTUBHO-MHAYKTUBHOWM Harpysku 0,8 ans Harpysku TMna

II: 10; 15; 20; 25; 30; 45; 50; 75; 100; 150; 200; 300; 400; 500; 600; 800; 1000; 1200 B-A.

MpumeyaHue - Ana aaHHoro TpaHcpopmaTopa Npu yCA0BUM, YTO OAHO U3 3HAYEHUN HOMMUHA/IbHOM
MOLLHOCTU CTaHAaPTHOE M OTHOCUTCA K CTaHAAPTHOMY KNacCy TOYHOCTH, AOMNYCKaoTCA APYrMe HOMUHaIbHbIE
3HaYeHUsA MOLLLHOCTWU, KOTOPble MOryT BbiTb HECTaHAaPTHbIMU 3HAYEHUAMMU, HO OTHOCALLIMMUCA K APYrMm
Knaccam TOUYHOCTM.

KoHKpeTHble 3HaYeHUA HOMWHA/IbHbIX MOLLIHOCTEN TpaHchopmaTopos (06MOTOK TpaHchopmaTopos)
O1A BCEX KACCOB TOYHOCTM YCTAaHABANBAIOT B LOKYMEHTALMM HA TPAaHCHOPMATOPbI KOHKPETHBIX TUNOB.

Ona TpaHcdopmaTopoB € ABymMa M Hosiee BTOPUYHBIMM OBMOTKAMM 3HAYEHWA HOMMHANbHbBIX
MOLLHOCTEN YKa3blBaOTCA A5 KaXKA0M BTOPUUYHON 0OMOTKM.

Mo TpeboBaHMIO NOTPebUTENA AONYCKAIOTCA APYrMe HOMUHAbHbIE 3HAYEHWUA MOLLHOCTU.

5.3 MNpeaenbHble MOLWHOCTM TpaHCcPOopMaToOpOB cieayeT BblbupaTb U3 paga: 25; 50; 80; 100; 160; 250;
400; 630; 1000; 1600; 2000; 2500 B-A.

KoHKpeTHble 3HayeHWA npefesnbHbiX MOLIHOCTEM cnegyeT yCTaHaB/AMBATb B AOKYMEHTaUMW Ha
TpaHcPOpPMaTOpPbl KOHKPETHbLIX TUMOB.

5.4 33 HOMWHaNbHbIE MOLLHOCTMU MHOFOOOMOTOYHbIX TPAHCHOPMATOPOB MPUHUMAIOT CYMMapHble
MOLLHOCTU OCHOBHbIX U A0NOJHUTENbHbBIX BTOPUYHbBIX OOMOTOK.

Mpu Harpyske ogHodasHoro TpaHchopmaTopa € ABymMA M Honee BTOPUYHBIMM OOMOTKAMM A0
npeAenbHON MOLWHOCTU OCHOBHAA (OCHOBHbIE) BTOPMYHAA 06MOTKa 40/1KHa BbITb Harpy»eHa 0 MOLLHOCTH,
PaBHOW Pa3HOCTU NpeaesibHOW MOLHOCTM U HOMWHANbHOW MOLHOCTU [AOMNOJNHUTENbHON BTOPUYHOM
06MOTKKU. Mpu Hanuumm AByx M Bonee OCHOBHbIX BTOPUYHbLIX OBMOTOK, paboTalowmx O4HOBPEMEHHO,
pacnpegeneHne MOLLHOCTU HarpyskuM mexkay obmoTKamu ciefyeT ycTaHaB/MBaATb B AOKYMEHTaUMW Ha
TpaHcPopMaTOpPbl KOHKPETHbLIX TUMOB.

Ona TpexdasHbix TpaHCHOPMATOPOB 33 HOMMUHANAbHbIE M MNpeAefibHble MOLLHOCTU MNPUHUMAIOT
TpexdasHbie MOLLHOCTH.

5.5 HoMWHanbHble HanpaXeHUA NepBUYHbIX 06MOTOK 0gHOda3HbIX TPAHCPOPMATOPOB, BKAOHAEMbIX
mexay dasamu, n TpexdasHblx TpaHcPOopPMaTopPOoB Ha HanpsaxeHue ao 1000 B goakHbl 6biTb 220, 380, 660 1
1000 B.

Mo cornacosaHuto ¢ NoTpebuTenem [OMNycKaeTcs M3roToBaeHWe TPaHCHOPMaATOPOB € HaNpPsXKEHUEM
230, 400 v 690 B.

HomMHanbHble HANPAXEHUA NepPBUYHbIX 0OMOTOK TpaHCPOPMATOPOB HA HanpsxkeHne bonee 1000 B
AOJ/IKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabnmuax 4 u 5.

Tabnuua 4

HomunHanbHblEe HanpAaXxXeHnAa nepBUYHbIX 06MOTOK

o e 1o OCT 1516 ot OIS e s oo
' TpaHchopmaTopos, KB
3 3;3,15; 3,3
6 5;6;6,3;6,6; 6,9
10 10; 10,5; 11
15 13,8; 15; 15,75; 16
20 18, 20, 22
24 24
27 27; 27,5
35 33, 35,36




Tabnuua 5

HomuHanbHOE HanpsKeHne NepBuYHON 06MOTKM
ANnA ogHodasHbIX 3a3eMNsiemMblX TpaHCGOPMaTopPOB

) BKtOYaEMbIX Mexay pa3oi u 3emneld, KB
110 110
150 150
220 220
330 330
500 500
750 750

3HauyeHMA HanpaXeHWA cneayeT YKasblBaTb B AOKYMEHTaLMM Ha TPaHCHOPMaTOPbl KOHKPETHbIX TUMOB.
HomunHanbHOE HanpsAMKeHWe nepBUYHON 0BMOTKM ogHOoda3HOro 3asemnsemoro TpaHchopmaTtopa,

NOAKNOUYEHHOTO MeXay Ga3oi 1 3eMnel NN MexXay HEUTPabio CUCTEMbI U 3eMJel, A0IKHO BbiThb B \/g
pa3 MeHblle yKasaHHoro B Tabanuax 4 u 5.

B TexHMuyeckM 0OOCHOBAHHbLIX C/y4asx, MO COrNacoBaHWUIO C noTpebutenem, Aonyckaercs
N3roTaBAMBaTb TPaHCHOPMATOPbI C NEPBUYHbBIM HaMpPAXKEHMEM, OT/IMYAIOLLMMCA OT YKa3aHHOro B Tabaunuax
4n5.

5.6 HoMUHanbHble HaNpAXKEHNA OCHOBHbIX BTOPUYHbIX 06MOTOK ANa ogHOba3HbIX TpaHCPOpPMaTOpPOB,
BK/IIOYAaEMbIX Ha HanpsaxxeHue mexay ¢asamum: 100, 110, 120, 127, 200, 220 1 230 B.

Ona oaHodasHbIX 3a3eMasemblx TPAaHCPOPMATOPOB BCEX KNACCOB HAMPAMKEHWUI, npeaHasHaYeHHbIX
ONA NOAKNYeHMA Mexay ¢dasoi u 3emneit B TpexdasHbiXx cUCTeMaX, FAe HOMWHaNbHOE HanpaXeHue

I'IepBVI‘-IHOﬁ 06MOTKM npeacrasnaeTt cobol 4ymncno, nogeneHHoe Ha \/g, HOMWHANbHOE HaNpAaXeHwune

BTOPMYHOWM OOMOTKM A0/KHO ObITb PAaBHO OAHOMY M3 BbILLEYNOMSAHYTbIX 3HAaYE€HWUI, NoAEeNEHHOMY Ha \/g .
5.7 HomMuHanbHble HanpsaKXeHua A0NOJIHUTE/IbHbIX BTOPUYHbIX 0OMOTOK NpuBeaeHbl B Tabauue 6.

Tabnunua 6

HomMMHanbHbIE HanpAaXeHna JONONHUTENbHbIX BTOPUYHbIX 0bMmoTOK

PekomeHayemble 3HaueHuA, B AnbTepHaTUBHbIE 3Ha4YeHuA, B
100 <*> 110 <*> 120 <*> 200 <*> 220 <*> 230 <*>
100 |10 | 1200|200 | 220 | 230
NE] V3 3 V3 V3 V3
100 | om0 o120 | 200 | 220 | 230
3 3 3 3 3 3

<*> HanpaxeHus ana oaHodasHbiX TpaHchopmaTopos, paboTalolmMx B CeTax C
3a3eMJ/IEHHOI HelTpanblo.

Mpn MCNONb30BAHUM aNbTEPHATMBHBLIX 3HAYEHWUN credyeT MPUHATL  LOMNOJHUTENbHbIE Mepbl
npeaocToporKHOCTU Ans obecrneyeHns 6e3onacHOCTML.



5.8 HomMHanbHOe BTOPUYHOE JMHENHOe Hanps)KeHne TpexdasHbiXx TpaHcPopmaTopos WK
TpexdasHbix rpynn ogHodasHbIX TPaHCHOPMATOPOB KNaACCoB HanpsxKeHus 3 - 35 kKB gonxHo 6biTb 100, 110,
120, 127, 200, 220 u 230 B, a pa3HOe HOMMHANbHOE HAMpsAXKeHWe AO/KHO ObiTb PaBHO OA4HOMY W3
BbILLEYNOMSIHYTbIX 3HAYeHWUI, NogeNeHHOMY Ha \/5

5.9 HomKnHanbHaA 4YacToTa Hanps)KeHuMa NuTatowein cetm AoaxHa 6biTb 50 nam 60 ly. Kavectso

HanpaxeHuna - no NOCT 32144.

5.10 Cxembl M rpynnbl COeAMHEHUI NEPBUYHBIX U BTOPUUYHbIX 0BMOTOK TPaHCPOPMATOPOB AO0JKHbI
COOTBETCTBOBATb YKa3aHHbIM B Tabsmuax 7 - 15.

Tabnuua 7
Cxembl U rpynmnbl coeguHeHU 06MOTOK 0aHOPa3HbIX
ABYXOOMOTOYHbIX TpaHCHOPMaTOPOB
Cxema coeiuHeHUsi 06MOTKMU narpamma sektopos 3C 06MOTKM
A Avarp P A YcnosHoe
. o o o 0603HavyeHune
nepBUYHOM BTOPUYHOM nepBUYHOM BTOPMYHOM
A X a X A a 1/1-0
X X
Tabnunua 8
CxeMmbl U rpynnbl coeauHEeHMM 06MOTOK 0aHOA3HbIX TPEXOOMOTOUHbIX
TpaHcpopMaTOpPOB C ABYMS OCHOBHbIMU BTOPUYHBIMKU OBMOTKaMm
Cxema coeanHeHUs 06MOTKHU Ounarpamma sBektopos 34C 06MOTKM
YcnoBHoe
. | BTOPUYHOWN | BTOPUYHOM . | BTOpMYHON | BTOPUUYHOM |oBo3HauYeHue
nepBUYHOMN P N P . nepBuYHOM P N P N
OCHOBHOM 1 | oCHOBHOM 2 OCHOBHOM 1 | ocHOBHOM 2
A X ar X 4 % A ay a; 1/1/1-0-0
X X, Xo
Tabnunua 9
CxeMbl U rpynnbl coeguMHEeHU 06MOTOK ogHOGba3HbIX
TPEeXobMOTOUYHbIX TPAHCPOPMATOPOB C OCHOBHOM
N AONONHUTENbHON BTOPUYHBIMW 0BMOTKaMU
Cxema coegmHeHns 0bMOTKuM Ounarpamma Bektopos 34C 06MOTKM
o o YcnoBHoe
. | BTOpWYHOM . | BTOPWUYHOM
. | BTOpUYHOM . | BTOpUYHOU ob603HayeHune
nepBUYHOM . | AononHUTen | NepBUYHOM . | AononHuTen
OCHOBHOWM . OCHOBHOWM .
bHOM bHOM




1/1/1-0-0




Cxembl ¥ rpynnbl coegnHEHN 06MOTOK ogHOdA3HbIX
4eTbIPeXO0bMOTOYHbIX TPAHCPOPMATOPOB C ABYMSA OCHOBHbIMM

n AOI'IOIIHMTeﬂbHOﬁ BTOPUYHbIMMU 0bMOTKamm

Cxema coegmHeHna 06MOTKM

Ounarpamma BekTopoB 3C 06MOTKMK

. " YcnosHoe
. . | BTOPUYHOM o . | BTOPUYHOM
. | BTOPMYHOW | BTOPUYHOM . | BTOPMYHOWN | BTOPUYHOM 0603HaYeHne
nepBUYHOM o - - | AOMONHUTE | NEePBUYHOMN . . [ononHuTe
OCHOBHOW 1 | OCHOBHOWM 2 o ocHoBHOM 1 | ocHOBHOM 2 o
NIbHOWM NIbHOW
X,
A X 2 o S o 8 % aq a, an 1/1/1/1-0-0-0-0
X4 X2 *a

Mpumeyaxue - Mo Tpe6OBaHMIO 3aKa34MKa YNCNI0 BTOPUYHDbIX 0BMOTOK MOXKET bbITb YBEJ/INYEHO.

Cxembl U rpynnbl coegnHEHUI 06MOTOK TpexdasHbix

ABYX0BMOTOYHBIX TPaHCHOPMaATOPOB

Cxema coenMHeHUNss 0OMOTKM

Ounarpamma sektopos 3C 06MOTKM

nepBUYHOM

BTOPUYHOWM

nepBUYHOM

BTOPUYHOWM

YcnoBHoe
ob603HauyeHune

Tabnuua 10

Tabnunua 11
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B b

CxeMbl U rpynnbl coeguHeHnn 06MOoTOK TpexdasHbIxX
ABYXOOMOTOUHbIX TPAaHCHOPMATOPOB C NONOKUTENBHOM
KOMMNeHcaLmMell yrnoBOMn NOrpeLHoOCTH

Cxema coeauHeHNss 0OMOTKHU

Ounarpamma BekTopoB 3C 06MOTKM

nepBuYHOM

BTOPUYHOM

nepBUYHOM

BTOPMUYHOM

YcnosHoe
obo3HaueHue

Tabnnuya 12
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Tabnumua 13
Cxema v rpynna coeanHeHnn o6MoTOK TpexdasHbIxX
ABYXOOMOTOUYHbIX TPAHCHOPMATOPOB C OTPULLATE/IbHOMN
KOMMNeHcaLmMelt yrnoBOM NOrpeLHOCTH
Cxema coeanHeHUs 06MOTKM Ounarpamma BekTopos 3C 06MOTKM VeN0BHOE
nepBuYHOM BTOPUYHOM nepBUYHOM BTOPMYHOM obosHauerne




x|y|lz
x| v z,

0 a b ¢ B
Cy
A

X b4

Z/¥-0

Cxembl M rpynnbl coeanHeHnin 06MOTOK TpexdasHbIX
TPexobMOTOYHbIX TPaHCHOPMaTOPOB C OCHOBHOWM
W AONONHUTENbHON BTOPUYHBIMW 0BMOTKaMMU

Cxema coegmHeHna 0BMOTKM

Ounarpamma BeKktopos 34C 0O6MOTKM

nepBUYHOM

BTOPUYHOM
OCHOBHOWM

BTOPUYHOWM
AONONHUTENbHO

V)

n

BTOPMYHOW A0NOJIHUTE/IbHOM
3amblK y
y Py NpY 3aMblKaHUU | 3eman cnosroe
. | BTOpU4HOM 0603HavyeHune
nepBUYHOWA P . . | dasblHa3emMn0 | haza
OCHOBHOl | HOPManbHOM
B CMCTEME C
pabote .
N301MPOBaHHOW
cucTembl .
HelTpanbio
a
A A | Y/ /-0

Tabnuua 14
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Cxembl 1 rpynmnbl coegMHEHN 0OMOTOK TpexdpasHbIX TPEXOOMOTOUHbIX
TpaHchOPMaTOPOB C ABYMA OCHOBHbIMW BTOPMUUYHBIMU OBMOTKaMM

Cxema coegmHeHuna 06MOTKM

Ounarpamma BekTopoB 3C 06MOTKMK

nepBUYHOM

BTOPUYHOM
ocHoBHOM 1

BTOPUYHOM
OCHOBHOM 2

nepBUYHOM

BTOPUYHOM
OCHOBHOWM 1

BTOPUYHOM
OCHOBHOWM 2

YcnosHoe
obo3HaueHune

Tabnuua 15
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CxeMbl AN aHTUPE3OHAHCHbIX TPaHCHOPMATOPOB A0/XKHbI BbITh NPUBEAEHbI B AOKYMEHTaLMM Ha TpaHcHOpPMaTOpPbl KOHKPETHbIX TUMOB.
NMpuMeYaHue - B TEXHUUECKOW JOKYMEHTaLMM AonycKaloTcA 0603HaueHus: Y Bmecto T, Y, Bmecto ¥, V BMecTo V 1 Z BMecTo Z.

5.11 YcnosHoe o0603HauyeHuMe TpaHchopmaTopa

X H X X X XX X X XX

L Knumatuueckoe UCNonHEHNE W KaTeropus pasMelligHns
no MOCT 15150

KaTeropvm B 3@aBUCHMMOCTUN OT AMNKNHBbI nyTm yTe‘-IKI/I
BHELUHel usonaumu no FOCT 9920

Knacc HanpspkeHWa nepBUYHOR 0OMOTKM 411 0CHOBHOMO
TUNOUCNONHEHNs, KB

[pyrue KOHCTPYKTNBHBIE UCMOMHEHUS

Homep paspabotku

Bua usonaumu

KOHCTPYKTUBHLIA NPU3HAK, XapakTepusyoLWMiA Ynucno gas

Llenesoe HasHaveHue (TpaHCopMaTop HANPSKEHUS)

3azemnsaeMbli TpaHchopmMaTop

MNpumeyaHne 1 - B gOKyMeHTaUMKM Ha TpaHcPoOpMaTOpbl KOHKPETHbIX TUMOB B OOO3HAYEHUWM AOMNYCKAETCA MPUMEHATb AOMOJIHUTENbHbIE WUAM WUCKAHOYATb
oTAeNbHble AaHHble 419 0603HaYeHns 0cobeHHOCTeN KOHKPEeTHOro TpaHchopmaTopa.

MpumevaHue 2 - Jlesas bykBeHHas 4acTb 0603HaYeHUA NpeacTaBAAeT TN (Cepuio), COBOKYNHOCTb BYKBEHHOM M LMdPOBOI YacTen - TUMOMUCMONHEHME.

MpumeyaHue 3 - [lna TpaHchopmaTopoB HuxKe 1000 B BMecTo Knacca HanpsayKeHUs yKasbiBatoT HOMUHAbHOE HanpsaXKeHne nepBnMYHON 0OMOTKM B KMIOBO/IbTax.



Mpumep ycnoBHoro obo3HauyeHMA TpaHchopmaTopa HaMpAMKEHUA 3a3emiAemoro, ogHoda3HOro, 31eKTPOMArHUTHOrO, C IMTON U30AALMEN, CO BCTPOEHHbIM
npenoxpaHuTenem, manorabapuTHoro, 4eTbipexobMOTOUYHOTO, Knacca HanpaxXeHns 10 KB, KnMmaTUyeckoro ucnonHeHus T, Kateropum pasmetteHma 3 no FOCT 15150:

3HOJIMM.4-10T3.

To e, aHTMPE30HAHCHOM KOHCTPYKLMMK, MacAAHOro TpexdasHoro ¢ AONONHUTENbHbIMU OOMOTKaMM 1A KOHTPOAA U30AALMKN CETU, KNnacca HanpsaxkeHus 10 KB,
KIMMATUYECKOro ncnosiiHeHma Y, kateropum pasmetteHua 2 no NOCT 15150:

HAMM - 10Y2.

6. TexHuyeckne TpeboBaHUsA

6.1 TpaHchopmaTopbl cneayeT U3roTOBAATL B COOTBETCTBUM C TpebOBaHMAMM HACTOALLErO CTaHA4APTA, AOKYMEHTALMM Ha TPAaHCPOPMATOPbl KOHKPETHbLIX TUMOB MO
pabounm YepTerkam, yTBEPKAEHHBIM B YCTAHOB/IEHHOM NOpPAAKE.

6.2 TpexobmOoToUHbIN TpaHcPopMaTop caeayeT U3roTaB/MBaTb C ABYMA BTOPUYHBIMM 0OMOTKaMW: OCHOBHOW M A0MNOIHUTENBHOM.

Mo TpeboBaHMio NOTPebUTENA AOMNYCKAETCA U3rOTOBAEHME TPAHCPOPMATOPOB C ABYMA OCHOBHbIMW BTOPUYHBIMU 0OMOTKaMMU.

B TpaHcdopmaTopax ¢ BymAa n 6o1ee 0OCHOBHbIMU BTOPUYHBIMM OOMOTKaMM NepBas OCHOBHaA BTOpMYHaA 06MOTKa NpeaHasHavyeHa 418 y4eTa 3/IeKTPOIHeprum,
BTOpas OCHOBHAsA - ANA MUTAHMA U3MEPUTESIbHBIX NPUOOPOB U Lenet 3aLlMUTHbIX YCTPOWCTB, AOMNOHUTEIbHAsA BTOPUYHAA 06MOTKa (MOKET OTCYTCTBOBATb) - 4/1 MUTAHUSA
uenen 3aWMTHbIX YCTPOMCTB M KOHTPOIA U30AALMN CETH.

JonyckaeTca mnsrotosneHMe TpaHCHOPMATOPOB C TPEMA OCHOBHbIMWU BTOPUYHbIMM O0BMOTKamM. KoanyectBo 0BMOTOK M UX cOYeTaHME MOXKET 334aBaTbCA
3aKasumMKamu.

6.3 OgHoda3Hble TpaHcPopMaTOpPbl AONKHbI BbITh paccuMTaHbl A5 PaboTbl B 3/IEKTPUYECKMX CXEMAX COrNacHo pucyHkam b.1, 6.2, 6.6 - 6.10 npunoxeHus b.

6.4 B TpexdasHbIx TpaHcPOpPMaTOpax UMEOLLUX JONONHUTENbHYIO BTOPUYHYIO OOMOTKY M 04HOda3HbIX TPaHChOpMaTopax, 06beaANHEHHDBIX B TpexdasHyto rpynny
N MMEWMX OOMONHUTENbHYIO BTOPMYHYIO OOMOTKY, Hanmps)KeHMe Ha BBOAAX PA3OMKHYTOrO TPEeYyrosibHWKa AOMNOJHUTENbHbIX OOMOTOK MPU CUMMETPUYHOM
HOMWHA/IbHOM NePBUYHOM Ga3zHOM HanpPAXKEHUN He SONKHO NpesBbiwaTh 3 B.

6.5 K Kaxgoi AoNoNHUTENbHOW BTOPUYHON OBMOTKe rpynnbl 04HOGMA3HbIX TPEXOOMOTOUHbIX M YETbIPEXOOMOTOUHbIX TPAHCHOPMATOPOB, COeAMHEHHbIX MO
cxemam, n3obpaxkeHHbIM Ha pUcyHKax b.9 n 6.10 npunoxkeHus b, fonyckaeTca NoAKNOYaTb GasHble HarpysKku S; (pUCyHOK 1).

e I S

PucyHok 1 - Cxema nogkatoueHma pasHbIX Harpy3ok

Cymma MowHOCTK $asHOM Harpysku S; 1 obuielt Harpyskum pPasoMKHYTOro TpeyrosbHWKa SA npu paBeHctBe COS() He [A0/MKHA MPEBbLIWATL MOLLHOCTM



AOMNONHUTENBHOW BTOPUYHOM 0BMOTKM TpaHCHOPMATOPa Syon (33 PACHETHYIO CXeMY NMPUHUMMAETCA A4BYX(pa3HOe KOPOTKOE 3aMblKaHWe Ha 3emMto):

S,+S5,<S,,, (1)

6.6 TpexdasHble TpaHchopmaTOpbl, a TakKe TpexdasHble rpynnbl 04HOdGA3HbIX TPAHCPOPMATOPOB C AOMNOAHUTENbHBIMU 0BMOTKaMK, NPeaHa3HAYeHHble ANs
KOHTPOANA M30NALUN B CETAX C U30/IMPOBAHHOMN HENTPaANbIO, SOMKHbI BbIAEPKMBATL HE MeHee 8 4 oaHOda3Hble 3aMblKaHMA CETU Ha 3eM/t0 NP Hanbonblem paboyem

HanpAaxeHuu, cooTsetcTaytowem NOCT 721.
OpaHodasHble TpaHCHOPMATOPbI AOMKHbI BblAEPKUBATL HANPSAKEHNA B COOTBETCTBUM C Tabauueli 16.

Hanps»keHusa gna ogHo¢pasHbIX TpaHcHOpMaTopoB

HoMMHanbHbIN

KOSBOULMEHT MpoaoAXKNTENbHOCTb Cnocob BK/OYEHMA NEPBUYHOM OBMOTKM U yCAoBUS
BK/IOYEHMSA 33a3eM/IEHNA CUCTEMDI
HanpaxeHua Fy
1,2 HeorpaHuyeHHas Mexgy ¢dasammn nwbon cetn. Mexay HenTpasbHOM
TOYKOM TpaHchopmaTopa 1 3emen B 1tobon cetu
1,5 30c Mexay ¢asol n 3emnen B cucteme ¢ 3OEKTUBHO
3a3eM/IEHHOWN HEUTPaNbIo
1,9 30c Mexay ¢asoit n 3emneit B cucteme ¢ HeapdeKTMBHO
3a3eM/IeHHOM’ HenTpanbio C aBTOMATMUYECKMM
OTK/IIOYEHMEM NPU 3aMbIKaHUM HA 3EMJIIO
1,9 8y Mexay ¢a3oi 1 3eMNen B CUCTEME C U30NMPOBAHHOM

HelTpanblo 6e3 aBTOMAaTUYECKOTO OTK/IIOYEHUA MpuU
3aMbIKaHUKX Ha 3eM0 UK B Pe30HaHCHO-3a3eM/IEHHOM
cucteme 6e3  aBTOMAaTMUYECKOrO  OTK/AKOYEHMA  Npu
3aMbIKaHUKN Ha 3eMI0

Tabnuua 16



6.7 HanpaxeHWs Ha BBOAAX Pa30OMKHYTOro TPEYrosibHMKa A0NONHUTENbHbIX BTOPUYHbIX 06MOTOK (MAn
TpaHcpopmaTopa Hy/1IeBOW NOC/eA0BaTENIbHOCTM), C HOMUHA/IbHbIM HanpsxeHuem 100 B, 4o/KHO 6bITb OT
90 po 110 B npu NpUAONKEHHOM K HUM CUMMMETPUYHOM JIMHEMHOM HaNpPAXEeHUWU, COOTBETCTBYHOLLEM
HOMWHA/IbBHOMY MEePBUYHOMY HAMPAXKEHUIO, M NOCNAEAYIOWEM 3aMblKaHUN O4HOM M3 da3 Ha 3em/to.

MpumeyvaHne - [nsa TpaHCPOPMATOPOB C APYrMMU HOMWUHANbHBIMW BTOPUYHBIMW HaAMPAXKEHUAMMU
3HAYEHUA HaANPSKEHUM O0/MKHbI HaxoauTbcA B AmanasoHe oT 90 o 110% HOMMHANbLHOIO M 3HaYeHUn
HanpPAXXeHUN AOMKHbI ObITb YKa3aHbl B LOKYMEHTALUKN Ha TpaHCHOPMATOPBI.

6.8 EMKOCTHOW TpaHcHOpMaATOpP MOXKeT OblTb OCHalLeH BCMOMOraTe/bHbIMW YCTPOMUCTBAMU AAA
OpraHM3aLLMmM BbICOKOYACTOTHbIX TPAKTOB Nepenaym 31eKTPUYECKUX CUTHAOB B AManasoHe vacToT ot 20 1o
1000 Krw,

6.9 TpeboBaHMA NO YCTOMUMBOCTU K BHELIHMM BO3LENCTBUAM OKpYKatoLwel cpeabl

6.9.1 TpaHcdopmaTopbl cneayeT U3roTaBAMBaTb B KAMMATMYECKMX ucnosiHeHuax no TOCT 15150 wm
FOCT 15543.1. Kateropua pasmeweHuna - no NOCT 15150.

Bua KnMMaTU4eCcKoro MCNOIHEHWA U KaTEropuio pasMeLLeHna caeayeT yKa3biBaTb B JOKYMEHTaALMKN Ha
TpaHcPOpMaTOpPbl KOHKPETHbLIX TUMOB.

Ona TpaHcdopmaTtopos Kateropmm pasmetteHns 4 no FOCT 15150 KnnmaTtuyeckoe ncnonHenue - YX/14
nnun 04.

TpeboBaHMA B YacTU CTOMKOCTU K KAIMMATUYECKMM BHELLHMM BO3gencTeyowmnm daktopam - no FOCT
15543.1.

6.9.2 TpaHcdopmaTopbl [OMKHbI ObITb NpegHasHayeHbl Ana paboTbl Ha BbicoTe Ao 1000 m Hag
YPOBHEM MOPA, 33 WUCKAOYeHMeM TpaHCcHOpPMATOpPOB Ha HOMMHaNbHOe HanpsxkeHue 750 KB, KoTopble
[OMXKHbI 6bITb NpeAHa3HaYeHbl Aaa paboTbl Ha BbicoTe A0 500 m.

JonyckaeTcAa NO cOrnacoBaHwWio Mexay notpebutenem W M3roToBUTENEM  W3rOTaB/AMBaTb
TpaHchopmaTopbl AnA paboTbl Ha BbicoTe cabiwe 1000 m (TpaHcPopMaTOpbl HA HOMUHANIbHOE HAMpPAXKEHUe
750 KB cBbiwwe 500 m).

6.9.3 YcToitunBocTb TPaHCHOPMATOPOB K BO3AENCTBMIO MEXaHMYECKNX GaKTOPOB BHELLHEN cpeapl - MO
FOCT 17516.1. I'pynny mexaHnyeckoro ucnonHeHua no NOCT 17516.1 yctaHaBAUBAKOT B AOKYMEHTaUUM Ha
TpaHcPopMaTOpbl KOHKPETHbLIX TUMOB.

TpaHcdopmaTopbl KaTeropum pasmeweHns 1 [oKHbl OblTb  pPaccyMTaHbl Ha CYMMAapHYHO
MeXaHWYEeCKYIo HarpysKy oT BeTpa ckopocTbto 40 m/c 6e3 rononeana, Ha CyMMapHYo MexaHUYecKyo HarpysKy
OT BeTpa CKOPOCTbIo 15 m/c ¢ rononenom, rononea c TONLWMHON CTEHKM NbAa 20 MM U OT TAXKEHUA NPOBOAOB
He meHee:

500 H (50 Kkrc) - ans TpaHchOpMaTOPOB Ha HOMMHAIbHOE HanpsaKeHue A0 35 KB BKAYUTENbHO;

1000 H (100 krc) - ana TpaHchOpPMaTOPOB Ha HOMUHaNbHOE HanpsaxeHne oT 110 ao 220 KB;

1500 H (150 krc) - ana TpaHchopmaTopoB Ha HOMUHaNbHoe HanpsaxeHne 330 KB 1 Bbiwwe.

MpumeyaHue 1 - laHHOe TpeboBaHWE HE OTHOCUTCA K MOABECHbBIM KOHCTPYKLMAM TpaHCHOPMaTOpOB.

MpumedaHme 2 - lMNopBecHaa cuctema TpaHcPopmaTopa MAM €MKOCTHOFO AeNUTEeNA HanpAMKeHWUs
AOJIKHA UMETb TaKyH KOHCTPYKLUMIO, KOTOPAs BblAEPKMBANA Dbl HaNpaXKeHWE NPU PaACcTAXKEHWUN, NO KpaliHen
mMepe MacCbl €MKOCTHOro TpaHchopmaTopa HaMNPAXKEHUA WM eMKOCTHOFO AenuTenA HanpsaKeHuaA, ¢
KO3PPMUMEHTOM HaZEKHOCTH 2,5.

MpumeyaHme 3 - ECAM eMKOCTHbIA TpaHCHOPMATOP MCNOAb3YHOT BMECTE C BbICOKOYACTOTHbLIM
3arpagutenem Ha /130, No cornacoBaHUIo ¢ NoTpebuTenem [OMNycKatoTCcA ApYyrMe UCMbITaTeNbHblE HArPy3Ku.

6.9.4 Pabouee NonoxKeHne TpPaHCPOPMaTOPOB B NPOCTPAHCTBE A0/IKHO BbITb YKa3aHO B 4OKYMEHTaL UK
Ha TpaHchOPMaTOPbl KOHKPETHbIX TUMOB.

6.10 TpeboBaHMA K KOHCTPYKL MU
6.10.1 BBOAbI M KOHTAKTHbIE BbIBOAbI

6.10.1.1 PacnosiokeHWe BBOAOB WM KOHTAKTHbIX BbIBOAOB TpaHCHOPMATOPOB cneayeT yKasblBaTb B
OOKYMEHTaLUMM Ha TpaHCHOPMATOPbl KOHKPETHbIX TUMOB.



6.10.1.2 KoHTaKTHble BbIBOAbI cneayeT BbinoaHATL no TOCT 10434,

6.10.1.3 Y TpaHchopMaTOpOB € NePBMYHBIM HanpsaKeHnem 35 KB v Bbllle BBOAbI BTOPUYHbBIX 0OMOTOK
N 3a3emnsemble BBOAblI MEPBUMYHOW OOMOTKM AONXKHbI OblTb C KOHTaKTHbIM pPe3bb0BbIM COeAMHEHMEM
AnameTpom He meHee M6.

6.10.1.4 Y TpaHchopmaTopoB KaTeropmm pasmelteHuna 1 no FOCT 15150 aanHa nyTn yTEeUYKN BHELIHEN
nsonaumm no NOCT 9920 ponrKHa 6bITb YCTAaHOBAEHA B LOKYMEHTALUMW Ha TPaHCHOPMATOPbl KOHKPETHbIX
TUMNOB.

Y TpaHchopmaTopoB KaTeropuit pasmeweHna 2 n 5 no FOCT 15150 anvHa NyTM yTEUKM BHELIHEMN
M30NAUMM C Y4YeTOM BbINAAEHUSA POCbl M MHEA [O0/MKHA OblTb YCTAHOB/AEHA B [AOKYMEHTAUMM Ha
TpaHcPopMaTOpPbl KOHKPETHbLIX TUMOB.

6.10.1.5 T1NOCKMI KOHTaKTHbIM 3a)XKMM BBOAA MEPBMYHOrO HanpaXeHusa TpaHcpopmaTopa,
npeaHasHaAYeHHbIN AN COeAMHEHUA C LMHAMM 3KPaHMPOBAHHOrO TOKOMPOBOAA, LO/KEH NO3BOAATb
peryaMpoBaHuMe ero BbiCOTbl MO OTHOLLIEHUIO K BBOAY HEe MeHee 10 mm.

6.10.1.6 KoHcTpyKumnen TpaHchopmaTopoB Kateropmmn pasmeweHnsa 1 no FOCT 15150 gonkHa 6biTb
obecneyeHa 3awWmTa mMecTa npucoeamnHeHma Kabenen K BbIBOAAM BTOPUYHbLIX OOMOTOK OT aTmocdepHbIx
0Ca/1KOB.

6.10.1.7 Ha tpaHcdopmaTopax, KOHCTPYKLMEN KOTOPbIX MpeaycmMoTpeHa pasbopKa, A0MKHO ObiTb
MEeCTO [A/11 HaHecCeHMa TMOBEPUTENIbHOIO Kaelma wanm naombbl. Kneimo unm nnomba  [AOMMKHbI
npensTcTBOBaTb pa3bopke TpaHchopmaTopa 6€3 Ux HapyLeHus.

6.10.1.8 TpaHcdopmaTopbl ¢ maccolt bonee 20 Kr A0MKHbI UMeTb ycTpoicTso no FOCT 12.2.007.0 ana
nogbema, OnyCKaHUA 1 yaep»KaHua nx Ha Becy. [pn HEBO3MOMXHOCTU KOHCTPYKTUBHOIO BbINOAHEHUA TaKUX
npucnocobeHnit B pyKoBoACTBE NO 3KCNAyaTal MM cneayeT yKasbiBaTb MeCTa 3axBaTta TpaHchopmaTopa npu
TaKenaXkHbIx paboTax.

6.10.1.9 Bce HenocpeACTBEHHO COMPUKacaloWMeECAa C OKPYXKaloLWUM BO34YXOM, NoABepXeHHble
KOPPO31M NOBEPXHOCTU TPaHCPOpPMaATOpPa A0MKHbI ObITb 3aLMLLEHbI TAKOKPACOUHBIMM, FaIbBAHUYECKUMU U
OPYrMMKU MOKPBLITUAMU UAN U3FOTOBAEHbl U3 MaTepuanos, He NoABepXHEeHHbIX KOPPO3UM Ha BeCb CPOK
CNyXKObI.

6.10.1.10 BbiBOAbl BTOPWUYHbIX OOMOTOK A8 WU3IMEPEHMA W y4yeTa LONKHbl MMETb BO3MOMXKHOCTb
naoMbupoBaHuA.

6.10.1.11 JonxkHa 6bITb eAMHaA KOHCTPYKLMA EMKOCTHOrO MOAYAA U 3IEKTPOMArHUTHOIO yCTPOMCTBA
019 eMKOCTHbIX TPaHCHOPMaTOpPOB.

6.10.1.12 Hannume B 3NeKTPOMArHMTHOM 6/10Ke BbIK/loYaTeNs A/1A USMEPEHUS eMKOCTU 6/10KOB AiA
€MKOCTHbIX TPaHCPOpPMaTOpOB.

6.10.2 TpeboBaHMA K MaCNOHaNO/IHEHHbIM TPaHcPopmaTopam

6.10.2.1 KOHCTPYKUMA MaC/OHAMNONHEHHbIX TpaHchOpmaTopoB AO/MKHA obecneymBatb WX
repmMeTMYHOCTb. [JOKYMEHTALLMA Ha Mac/IOHaNO/IHEHHble TPaHChOPMaTOPbI AONKHA coAepKaTb TpeboBaHMA
MO NPOBEPKE rEPMETUYHOCTM KOHCTPYKLLMK, A TaKKe TpeboBaHUA K ra3o- U BNArocoAeprKaHUIO 3a1MBaeMoro
B TpaHcpopmaTopbl Macna.

6.10.2.2 Mac/fioHanoAHEeHHbIN TpaHCPOPMATOpP AOIKEH UMETbL paclUMpPUTENb, BMECTUMOCTb KOTOPOTO
obecneymBaeT NOCTOAHHOE HaIMYME B HEM Mac/ia Npu BCEX PeXMMax paboTbl TpaHCchopMaTopa B AManasoHe
paboumx Temnepatyp. GPyHKUMIO PacUMPUTENA MOTYT BbINOJHATL BEPXHAA YacTb papdopoBOl NOKPLILLKK,
cMNbGOH MAN Apyrue YyCTPOMCTBa.

6.10.2.3 MacnoHanonHeHHble TpaHCHOPMATOPbI AOMKHbI MMETb YKa3zaTenu ypoBHA macna. Okono
yKasaTens ypoBHA MAc/a UKW Ha HEM A0/KHbl OblTb HAHECEHbI TPU KOHTPOJIbHbIE METKWU, COOTBETCTBYHOLLME
YPOBHI0 Macna B HepaboTatowem TpaHchopmaTope npu Temnepatype 20 °C, a TaKKe NpU BEPXHEM U HUXKHEM
3HaYeHMAX TemnepaTypbl. JLonycKaeTcAa NPUMEHATL APYrUe YCTPOMCTBA KOHTPOA YPOBHA MacAa.

6.10.2.4 B TpaHcdopmaTopax ¢ maccoit macna Ao 50 Kr gonycKaeTcs HAHOCUMTb Ha yKasaTesie ypoBHA
Macna OfHY KOHTPOJIbHYKO METKY, MO KOTOPOW YyCTaHAaBAMBAIOT YPOBEHb 3a/IMBAEMOrO B TpaHCchopmaTop
macna npu Temnepatype 20 °C.

6.10.2.5 B repmeTuyHbIX TpaHcPOopMaTopax cCnocobbl KOHTPOJIA YPOBHA Macaa A0/KHbI ObITb YKa3aHbl
B 4OKYMEHTaLMM Ha 3TU TpaHCPOpMaTopbI.

6.10.2.6 TpaHchopmaTopbl C Maccon macna meHee 20 Kr, cooTBeTCTBYOLWME TpeboBaHMam 6.10.2.2,
OOMNycKaeTca u3rotasameaTb 6e3 yKasaTesielt ypoBHA macna.

6.10.2.7 MacnsHble TpaHcPopmaTopbl C NepBUYHbIM HanpaxeHMem 10 KB 1 Bbilwe M maccoint macna
60nee 10 Kr Ao1KHbI 6bITb CHabXKeHbl apMmaTypon AnA 3a/nMBKK, oT6opa Npob 1 canea macna.



6.10.2.8 ApmaTypy 414 oTbopa Npob mac/ia NOMELLAOT B HUXKHe YacTi 6aKa, Mpy 3TOM A0MKHO BbITb
NpeaycMoTPEHO NaBHOE PeryMpoBaHMe BbiTEKAKOLWEN CTPYN Macna.

6.10.2.9 MeTannnuyeckme NoBePXHOCTM BHYTPW HaKa UAK paclIMpUTENSs MaCAAHOro TpaHcpopmaTopa
AO/MKHbI MMETb Mac/IoOCTOMKOE MOKPbITME, 3aLUMLLIAIOLLEE MAC/IO OT COMPUKOCHOBEHMA C HUMU U He
OKa3blBaloLee BPegHOro BO3AENCTBMA Ha Mac/o.

MpumeyaHue - [lonyckaeTca He 3aluMLLaTb NOKPLITUEM TOPLEBbIE NOBEPXHOCTM MarHUTONPOBOAOB U
NMOBEPXHOCTM MaTepPUasioB, HE OKa3bIBAIOLLMX aKTUBHOIO KaTa/IMTUYECKOTo BO34EMCTBUA HAa Mac/o.

6.10.2.10 MapKy macna yKa3blBatoT B JOKYMEHTALUMM Ha TPaHCGOPMATOPbl KOHKPETHbIX TUNOB.
6.10.2.11 Ana TpaHchOpPMATOPOB Kjacca HanpsaxkeHua Bbiwe 110 KB BKAOUUTENbHO [O0NXKEH

npeaycmaTpuBaTbCA BbIBOA 411 U3MEPEHUA tg6 N30/1AUNN.

6.10.3 TpeboBaHMA K ra30HANO/IHEHHbIM TPaHchOpPMaToOpam

6.10.3.1 KoHCTpYyKLUMA rasoHano/HeHHbIX TPaHCHOPMATOPOB AOMKHA MMETb 3aLUUTY OT Ype3MepPHOro
yBe/IMYeHMA AaBeHMA ra3a Npu aBapum, CBA3aHHOW ¢ Npoboem BHYTPEHHEN N30AALMU U TOPEHNEM AYTN.

6.10.3.2 KOHCTpYKUMA ra3oHaNo/IHEHHbIX TpaHCHOPMaTOPOB A0/1XKHA obecneynBaTb MakCUMaAbHYO
repmMeTMYHOCTb, AOMNYCKAaeTCA yTeYKa macchl ra3a He 6onee 0,5% B rog,.

Heobxoanumo obecneuynTtb Ha/MuMe apmaTtypbl B HUXKHEM YacTu TpaHcdopmaTopa As1a 6e3onacHoro
NONO/IHEHWUA CUCTEM Fa30M BO BPeMSA 3KCNayaTaLuu.

Mpw aKcTpeManbHbIX TEMAEPATypax AoNycKatoTcsa 6osee BbICOKME NOKa3aTeIM UHTEHCUBHOCTU YTEUKMU
(ecnn mcnbiTaHUA € UCNONBb30BAHMEM AAHHbIX TEMMNEPATYP YKa3aHbl B COOTBETCTBYHOLLMX CTaHAAPTax) npwu
YCNOBMM, YTO MpPM MOBTOPHOM BKAOUYEHUM (COpPOCE 3HAYEHWUI) MHTEHCMBHOCTb YTEYKM He MpeBblaeT
MaKCMMabHO A0MYCTUMOTO 3HAa4YEeHMA NPU HOPMAJIbHOM TeMMepaType OKPYKatoLLel cpeapl.

M3rotoBuTENb AO/MKEH YKasblBaTb TN, Tpebyemoe KOAMYECTBO M KAYeCTBO rasa, MoA/ielKallero
NCNoab30BaHUIO B TpaHCchOpmaTope.

6.10.3.3 MaKcMmanbHO AONYCTUMOE CofepyKaHue Barn B ra3oHano/IHeHHbIX TpaHchopmaTopax npm
HOMMHANbHOW MAOTHOCTU AO/MKHO OblTb TaKMM, YTOObl TOYKa poCbl He npesblwana oTmeTky 5 °C npwu
Temnepatype mamepeHua 20 °C. Ona ppyrux Temnepatyp W3MepeHMUA BbINOAHAIOT COOTBETCTBYIOLLYHO
KOppeKuMmio.

6.10.3.4 Ta30HanNONHEeHHble TpaHcPopmaTopbl, ONA KOTOPbIX 3HaYEeHWEe MWHUMALHOIO AaBJieHuA
6onee 0,2 MMa, AOAXHbI ObiTb OCHALLEHbl YCTPOMCTBOM KOHTPOASA [AaBAE€HMA WM NAOTHOCTM rasa.
YCTpOMNCTBa KOHTPOAA AaB/IeHMA UAM NNOTHOCTM ra3a MOFYT NOCTaBAATbLCA OTAE/NbHO MM B KOMMJIEKTE C
obopyaoBaHuem.

6.10.4 3azemneHue

6.10.4.1 TpaHchopmaTopbl C NEPBMYHBLIM HanpsaKeHuem 4o 660 B BKAOUMUTENBHO AO/KHbI OblTh
OCHALLEHbl 3a3eMAIOLUMM 3aXKMMaMK € pe3bboBbIM COeaNHEHNEM LWINUAEK, 6ONTOB, BUHTOB ANAMETPOM
He meHee M6, TpaHchopmaTOpbl HA HOMUHAIbHOE HanpaXeHue cBbiwe 660 B - He meHee MS8.

KOHCTpYKUMA 1 pasmepbl 3a3emaatomx 3axknumos - no NOCT 21130.

6.10.4.2 OKONO 3a3eMAAOLLLEro 3aXKMMa A0NKeH bblTb HaHeceH 3HaK 3azemneHunsa no NOCT 21130.
Cnocob HaHeceHMA 3HaKa 3a3eM/ieHUs OO0J/KeH obecrneymBaTb €ro J0/AroBeYHOCTb M CTOMKOCTb K
aTmocdepHbIM BO34ENCTBUAM.

6.10.4.3 TloBepxHOCTb M/OWALKM 33a3eMAAIOWEro 3aXMma (60bbilWwKa, nNpuaMB)  AONXKHA
cooTBeTcTBOBaTb TpebosaHuam T[OCT 21130. Pa3mepbl MNOBEPXHOCTM MNOWAAKA [AOMKHbI  ObITb
[O0CTATOYHbIMM AN HAAEKHOTO COEAMHEHMA C LUMHOW LIMPUHOM He meHee 20 MM - Ana TpaHCPopMaTopoB C
nepBUYHbIM HanpsaKeHnem 3 - 35 KB 1 wupumHon He meHee 40 mm - Ana TPaHCGOPMATOPOB C MEPBUYHBIM
HanpaxeHnem 110 KB u Bbiwe.

MpumeyaHue - [na manorabapuTHbIX TPaHCPOPMATOPOB C MEPBUYHBIM HaMpsAKeHWem Ao 660 B
O0NyCKaeTca yMeHbLlaTb NAOWAAKM 3a3eM/IeHnA A0 Pa3mMepoB, NO3BONAKLWNX HAAEKHO COeAUHATb UX C
333eMNAIOLLEN KUNOW AMAMETPOM HE MeHee 2 MM.

6.10.4.4 TpaHchopmaTopbIl C INTON U30ASLNEN, HE UMEIOLLIME METaIZIMYECKOro Kopryca, AomnycKaeTca
n3rotaBanBaTb 63 3a3eMIALLNX 3aKUMOB.

6.10.5 TMpumeHsiemble B KOHCTPYKUUM TpaHcHOPMATOPOB MaTepuasnbl AO0/KHbI obecneymBaTb
BbINO/IHEHWE TpeboBaHMI MO B3PbIBO- M MOXKapobe30nacHOCTY.

6.10.6 TpeboBaHUA K 3alUUTE OT BHYTPEHHETO AYyrOBOro KOPOTKOro 3aMblKaHUSA

[aHHble TpeboBaHMA NPUMMEHMMbI K MacC/AHbIM W ra3oHamno/IHeHHbIM TpaHcdopmaTopam Kaacca



HanpsaeHua 110 KB v Bbile, ANA KOTOPbIX AOMONHUTENbHO YKasblBalOT KAacC M CTeneHb 3aluTbl OT
BHYTPEHHErO AYroBOro 3amblKaHMA.

[aHHOe ncnbiTaHMe NoATBEpPKAAET COOTBETCTBME 3a4aHHOMY YPOBHIO 6e30NacHOCTY.

TpaHchopmMaTop [AOO0/MKEH BbIAEPKMBATL BHYTPEHHIOW Ayry 33a4aHHOrO TOKa M 3af4aHHOM
NPOAOIKUTENbHOCTH.

Tpebyemas NpoAoNKUTENbHOCTb AYrOBOrO 3aMblKaHWA YKa3aHa B Tabauue 17.

Tabnunua 17

MpPoAOAKNTENbHOCTb AYrOBOr0 3aMblKaHMA
M 3KCNyaTaLMOHHbIE XapaKTEPUCTUKN

CpeaHeKBagpaTUyHoe Mpoponxute 3awmTa ot
pea AP POA n 3almTa OT BHYTPEHHETO
3HauYeHMe ToKa CteneHb JIBHOCTb BHYTPEHHero
[yroBOro 3amMblKaHuA
BHYTPEHHEro AyroBoro | 3awuThbl AyroBoro OyroBoro wnace |l
3aMbIKaHUA, KA 3aMblKaHUs, € | 3aMblkaHua Knacc |
HeT BHeLWHUX
paspyLeHUn, Kpome
1 0,2 cpabaTbiBaHUA
yCTpoiicTBa cbpoca
<40 JaBneHuna
JonyckaeTca
paspbiB Kopnyca U | HeT pacnaga Ha yactu
2 0,5 BO3ropaHue, HO (monyckaetca nporKor nam

BCe oTaenmsLlineca Bo3r0paHV|e)
4acTu A0J/1IXKHbI

HaxoguTbCA B HeT BHelwHMX
npeaenax paspyLeHNn, Kpome
1 0,1 J0nycKaeMol cpabaTbiBaHUA
obnactu yCTpoiicTBa cbpoca
>=40 [aBneHuna

HeT pacnaga Ha 4yactu
2 0,3 (monyckaetca npokor nnu
BO3ropaHue)




YpOBHMU 3HAYeHUI TOKa BHYTPEHHEro AyroBoro 3ambliKaHMA U NPOAO/MKUTENbHOCTU €ro npoTeKaHuUA Npu UCNbITaHUAX NoAdNeXXaT COoraCoBaHUIO mexay

n3rotosmTeNIeM U NoTpebuTenem.
TpaHchopmaTop oTBeYaeT AaHHbIM TPeboBaHMAM, EC/IM OH NPOLIEN UCMbITaHMe, onucaHHoe B 9.21.

6.11 TpeboBaHuMA K Harpesy

6.11.1 MpeBblWeHNE 31eMeHTaMM TPaHCHOPMATOPOB TEMMNEPATYPbI OKPY KAIOLLEN Cpeabl HEe A0MKHO BbiTb 6oNee 3HaYEHWN, YKa3aHHbIX B Tabauue 18.

6.11.2 [ins TpaHcPOpPMaTOPOB, IKCMyaTUPYEMbIX NPU TEMMEpPAType OKpYKatolero Bo3ayxa Bbiwwe 40 °C, Aonyckaemble 3Ha4YEHUA NMPEBbIWEHMUA TeMNepaTypsbl,
YKa3saHHble B Tabanue 18, AoMKHbI OblTb YMEHbLUEHbI Ha PAa3HOCTb MEXAY TEMMNEPATYPOM OKpYKalowero Bo3ayxa npu akcnayataummn n npu 40 °C. Mpn Temnepatype
akcnayataumm Huxe 40 °C gonyckaemble 3Ha4YEHUA NPEBbILWEHMA TEMNEPATYPbl COOTBETCTBEHHO YBE/IMUMBALOTCA.

6.11.3 Knaccbl HarpeBoOCTOMKOCTU N301ALMMU OOMOTOK CyXMX TPAHCPOPMATOPOB [0NKHbI ObITb YKa3aHbl B JOKYMEHTaLMMN Ha TPaHCHOPMATOPbI KOHKPETHbIX TUMOB.

6.11.4 peBbileHUA TemMepaTypbl 31eMeHTOB oAHOda3HbiX TPaHCHOPMATOPOB, yKasaHHble B Tabauue 18, moryT 6biTe Ha 10 °C Bbille NPU HOMMHANAbHbIX
KoadduumeHTax HanpsKeHma 1,5 n 1,9 (tabanua 16) n 3HaYEHUN MOLLIHOCTM, YCTAHOB/IEHHOM B AOKYMEHTaL MK Ha TpaHcHOpPMaTOpPbl KOHKPETHbIX TUMOB.

Tabnnua 18

MpeBbllWweHne 31emeHTaMn TpaHCHOPMaToOpPOB
TemnepaTypbl OKpY»KatoLLei cpeabl

MpesbiweHne TemnepaTypbl Npu
HOMMHANbHOM HanNpAXKeHUH,
Knacc NpOTeKaHUM TOKa,

o . MeTopg,
dnemeHT TpaHchopmaTopa HArpeBOCTOMKOCTU | COOTBETCTBYHOLLEFO NpenebHOM
n3MepeHus
no 'OCT 8865 MoOLHOCTK TpaHchopmaTopa, n
appeKTUBHOM TemnepaType
OKpyrKatowero Bosayxa 40 °C
MacnsHble TpaHchopmaTopbl Bce knacchl
55 Mo TepmomeTpy

- BEPXHWI cnok macna
WA Tepmonape

- BEPXHWUI c/IoM macna ana

repmeTUyYHOro UCNOAHEeHNA NN C 60 To xe




YCTPOMCTBOM, MOJIHOCTbIO
3aLWMLLAIOLWMM MACA0o OT
COMPUKOCHOBEHMA C

OKpPYXKaoLWUM BO34YXOM

- BTOPUYHblE 0OMOTKM 60 Mo nameHeHuto
CONpOTMBAIEHUA
- BTOPUYHble 06MOTKKN ann 65 06MOTOK

repMmeTn4HOro NCNOoSTHeEHUA

- Apyrve meTtananyeckme getanm, 65 Mo TepmomeTpy
KOHTaKTUpPYHOLWME C MACIOM WA Tepmonape
TpaHcdopmaTopbl C TBEPAONM UK Mo nameHeHuo
rasoBow nsonaymen CONpPOTMBAEHUA
obmoTOK
- BTOPUYHblE OBMOTKUN UK Y 45 NOCTOAHHOMY
MeTaNInYecKme getanm, TORY a5t
M30AAUMOHHBIMW MaTepManamm £ 75 TEPMOMETPY UK
Tepmonape ans
B 85 aetaneu
F 110
H 135

MpumeyaHne 1 - YKasaHHble TpeboBaHMA He PACNpOCTPAHATCA Ha TpaHChOpMaTOpbl, pPasmellaemble C
BHELHEN CTOPOHbI NModasHO 3KPAHMPOBAHHbIX TOKOMPOBOAOB, HO 0bA3aTesbHbI AN BBOAOB, HaXoAALLMXCA
BHYTPM TOKOMNPOBOAOB.

MpumeyaHue 2 - Bmecto 3¢ peKTUBHON TEMNEPATYPbl OKPYrKatoLel cpedbl A0NYyCKaeTca NPUHUMATb BEPXHee
3HaYeHue TemnepaTypbl.

6.11.5 Echm TpaHchopmaTop, NpesHa3HaAYeHHbIN 414 UCNOb30BaHMA Ha BbicoTe cBbiwe 1000 m, noaseprancsa UCNbITaHUAM Ha BbicoTe meHee 1000 m, To npegensl
npeBbileHUA TeMMNePaTypPbl, yKa3aHHble B Tabauue 18, Ao/1xKHbI 6bITb yMeHbLUeHbl B cooTBeTcTBUM ¢ TOCT 15543.1.



6.12 TpeboBaHMA K U30aALMMU

6.12.1 TpeboBaHMA K 31EKTPUYECKON NPOYHOCTU U30NALMUN TPAaHCHOPMATOPOB C HOMUHANbHBIMU NEPBUYHbBIMUM HaNpAXKeHUamu oT 3 go 750 KB - no TOCT 1516.3.

3azemnnaemble HeUTPanM NepBUYHbIX OOMOTOK TpexdasHbIX TPaHCPOPMATOPOB, a TaKKe MNpefHasHaYeHHble A/1A 33a3eMNEeHUA BBOAblI MEePBUYHbLIX O0BMOTOK
ofHoda3HbIX TPAaHCHOPMATOPOB MOTYT MMETb HEMOJIHYIO U30NALUIO, KOTOPAA AOJIKHA BblAEPKMBaATb B TeueHne 1 MUH ncnbiTaTenbHoe HanpaxeHue 3 KB vactotonm 50
U, NPUNOXKEHHOE OT BHELHEero NCTOYHMKA.

MN3onauna BTOPUYHBIX 0OMOTOK TPaHCHOPMATOPOB AOKHA BblAEP!KMBATL B TeYeHUe 1 MUH UcnbITaTenbHoe HanpaxeHue 3 KB yactoToi 50 'y, npuaoskeHHoe oT
BHeLHero UCTOYHUKA.

6.12.2 TpaHchopmaTOpbl, U3roTaBAMBaAEMbIE C HOMUHA/IbHBIMM NEPBUYHBIMU HAMPAXKEHUAMM, OT/IMYAOLWMMUCA OT YKasaHHbIX B Tabanuax 4 n 5, 3HayeHns KoTopbIx
He MPEeBbLIWAOT UAM paBHbl HaubosblueMy paboyemMy HaMpPsKEHUIO COOTBETCTBYIOLLEro K/acca Hanps»keHus, ykaszaHHoro B NOCT 1516.3, AonXHbl UMETb YPOBEHb
nsonauum no N'OCT 1516.3 ana HanpAXKeHUA aHHOro Kaacca.

6.12.3 M3onaumna nepBUYHbIX OBMOTOK TPaHCHOPMATOPOB C HOMMHANbHLIM MEPBMYHLIM HanpsxeHMem g0 660 B BKAHOUMTENbHO AOJ/MKHA BblAEPrKMBATb
OLHOMMHYTHOE UCMbITaTeNIbHOE HanpsKeHue 3 KB yactoTon 50 Iy, NpuaoKeHHOe OT BHELHEro NCTOYHMKA.

6.12.5 [lonycKkaemoe MaKCMMa/ibHOE 3Ha4YeHMe KaKylerocs 3apsafa HeoAHOKPAaTHO BO3HMKAKLWMX YACTUYHbIX Pa3pagoB M301ALMW NEPBUYHOM OOMOTKM
TpaHcPopMaToOpoOB Ha HOMWHANbHOE Hanpsa)KeHue 3 KB u Bbiwe, AnAa TpaHcdOpmMaTopoB, TPebYOLWMNX NPOBEPKM YPOBHA HEOAHOKPATHO BO3HMKAMOLMX YACTUYHbIX
pa3psagos no NOCT 1516.3, 40/1XKHO COOTBETCTBOBATb NPUBEAEHHbIM B Tabaumue 19.

Tabnnua 19

3Ha4yeHune KaXKyuleroca 3apAaga 4aCTu4HbIX pa3pAaaos

Jonyckaemoe maKkCcMmasibHOe 3Ha4YeHMeE KarKyllleroca
HanpaxeHune
CoeavnHeHwue M3Mepenms 3apAfa HEOAHOKPATHO BO3HMKAKOLWMX YAaCTUYHbIX
nepBuYHON a3pagos, nKn, a4na nsonauum
P XapaKTepUCTUK Pa3pAAOE, ' A 4
obmoTkm YaCTUYHbIX Pa3psaaoB
PaspAA KUaxkom rasoBom TBEPAOWH
Unp 20 50
®aza - 3emnn ;
L1 \/gp 10 10 20
dasa - dpa3za 1,1-Unp 10 20

MpumeyaHue - Uy, - Hanbonbluee paboyee HanpsaKeHue.




Mpun nosafiemeHTHbIX UCNbITAHUAX @MKOCTHOTO TpchcbopmaTopa 3Ha4YeHune HanpaxXeHna namepeHma 4aCTn4HbIX pa3pAanoB A0/1XKHO 6bITb PaBHO:

HOMUHAJIBHOE HANPsDKEHUE OJI0Ka

1,05 - ucnbiTaTeNILHOE HANIPSIKEHUE -
HOMMHAJIbHOE HaIpshKeHue TpancpopmaTopa

nnn

HOMHWHAJIBbHOC HAIIPAKCHNUEC KOJIOHHBI

1,05 - ucnpITaTeIbHOE HALIPSIKEHUE - ,
HOMHUHAJIBHOE HAIIpsDKEHUE TpaHchopMaTopa

r4e ucnblTaTeNlbHoe HanpsKeHWe cornacHo Tabaumue 19.

6.12.6 Mpn HOpMabHbIX KAMMATUYECKMX ycnoBuax no FOCT 15150 conpoTuBaeHMe N30aALMU NEPBUYHBIX 0OMOTOK A0/1KHO 6bITb He MeHee 300 MOM, BTOPUYHbIX
06MOTOK - He meHee 50 MOm, cBA3yOLWMX 0OMOTOK KackagHbIX TpaHCHOPMaToOpoB - He meHee 1 MOm.

6.12.7 [lnaneKkTpuyeckune nokasaTtem KayecTsa Macaa Mac/ioHaNONHEHHbIX TPAaHCPOPMATOPOB A0/XKHbI COOTBETCTBOBATL YKa3aHHbIM B Tabaunue 20.

Tabnanua 20

,ﬂ,VIBI'IEKTpVILIeCKVIe NOKa3aTe/IMn Ka4ecCTBa macna

MpenenbHO AONYCTUMOE 3HaYeHne
HomuHanbHoe NnoKasaTesns KayecTsa macna

MokasaTenb KayecTBa macna HanpAXeHne
TpchcbopmaTopOB, KB ANA 3a1NBKU B nocne 3aJiIMBKU B
TpaHchopmaTop | TpaHchopmaTop

MpobuBHOE HanpAXeHue Nno [o 15 skatou. 30 25
FOCT 6581, KB,

[o 35 BKkAtou. 35 30
He meHee 110- 150 60 55

220 -500 65 60




750 70 65
TaHreHc yrna AM3aNneKkKTpndecKknx ,D,O 220 BK/IIOU. 1’5 1,7
notepb

o o)
npy 90 °C no FOCT 6581, %, He Cs. 220 0,5 0,7
6onee




TpeboBaHuA, npenbABAsemMble K MACNOHAMNONHEHHbIM TpaHCPOPMATOPaM Ha HOMMHaAbHOE
HanpsxeHne 110 KB v Bblle MO TaHreHCy yrna AM3NEKTPUYECKUX NOTepb, AO/KHbl OblTb YKasaHbl B
OOKYMEeHTauMM Ha TpaHCHOPMaATOPbl KOHKPETHbIX TUMOB.

6.12.8 TpeboBaHMA K U30/1ALUM KOHAEHCATOPOB EMKOCTHbIX TpaHchopmaTopos - no FOCT 15581.

6.12.9 TpeboBaHMA K U30/1ALUM SNEKTPOMArHUTHOrO YCTPOMCTBA

a) HopmwupoBaHHOe BbIAEPKMBAEMOE HAMPAKEHUE T[PO30BOFO MMMY/AbCa 3/EKTPOMArHUTHOro
YCTPOMCTBA AO/IXKHO ObITb PAaBHO:

C, (aMHHI/ITYI[HOG)
C +C,

HUCIIBITATCIIbHOC UMITYJIbCHOC HAITPSAKCHUC -

6) HomMHanbHOE KpaTKOBPEMEHHOE BbIAEPIKMBAEMOE HAMPAMKEHUE TMPOMbIWIEHHOM YacToTbl
3NEKTPOMArHUTHOTO YCTPOMCTBA 4O/KHO ObITb PaBHO:

U .33 C, (cpenHeKBapaTHIHOE 3HAYCHHE )
o C,+C,

MpumedvaHue 1 - UcnbiTaHUA @) MOTYT NPOBOAUTLCS HA KOMMIEKTHOM EMKOCTHOM TpaHchopmaTope.

MpumeyaHne 2 - Ona ncnbiTaHUA 6) 31EKTPOMArHUTHOE YCTPOWMCTBO MOMXKET ObITb OTCOEAUHEHO OT
€MKOCTHOrO AenuTens HanpaxKeHus.

MpumeyaHue 3 - KoadpdpuumeHT 3,3 ABnaeTca NOCTOAHHLIM ANA BCEX 3HAYEHUIN Uy p.

6.12.10 TpeboBaHUA K INEKTPUYECKOM MPOYHOCTU M30MALUN EMKOCTHbIX AenuTesieil HanpaxeHus,
N30/IMPYIOLMX MOACTABOK M 3NEKTPOMArHUTHBIX YCTPOWMCTB A1 €MKOCTHbIX TPaHCHOPMATOPOB AONXKHbI
6bITb YKa3aHbl B JOKYMEHTALMMN Ha 3TM TpaHChOpMaTOpbl.

6.12.11 MHoroKpaTHble Cpe3aHHble MMMY/IbCbl HA BbIBOAAX NEPBUYHON 0OMOTKHM

K u3onaumMm nepBuyHO OBMOTKM (NEPBUYHOM LLenM) MaciOHaMoNIHEHHbIX TpaHcGOpMaTopoB Ha
HOMMHaNbHOe HanpsaxeHue 330 KB u Bbllie NO COracoBaHWUIO MeXAYy NoTpebuTenem u U3roToBUTENEM
[ONycKaeTca npeabsaBieHne TpeboBaHUIM Mo BO34ENCTBMIO MHOFOKPATHbIX CPE3aHHbIX MMMY/bCOB.

6.12.12 M30onsauma nepBUYHON 0BMOTKM TPpaHCHOPMATOPOB, PabOTaOLLMX NPU M3OLITOYHOM AABAEHUM
rasa, OO/KHa B TeyeHWe 45 MMH BblAEPKMBATb NPU U3OLITOYHOM [aBJEHMM [a3a, PABHOM HYALO,
BO34EeNCTBME HAaNPAXKEHUA, PaBHOIO

U
1,12

N
rae U., - Hanbonbluee pabouee HanpsaxKeHue.

6.13 TpeboBaHUA K NepexoaHbIM NPOLLECCaM B @MKOCTHbIX TpaHchopmaTopax

6.13.1 NepexogHbli NpoLecc, BO3HMKatoLWMIA BO BTOPUYHOM LEenn eMKOCTHOIo TpaHchopmaTopa nocne
OTK/IOYEHMA B HEW KOPOTKOIO 3aMblKaHMA NpU NepBUYHOM HanpskeHun 0,8 - 1,2 HOMMHANIbHOIO 3HaYEeHUs,
yKasaHHoro B Tabauue 5, A0/KEH 3aTyxaTb 40 3HAYEHMA, OT/IMYAIOLWEroca OT UCXOLHOro He bonee Yem Ha
10%, 3a Bpems, cooTBeTcTByloLLEe 10 nepnogam HOMUHANbLHOM YacToThI.

6.13.2 Mpwu BHE3aAMNHbIX KOPOTKMX 3aMbIKaHWUAX B NEPBUYHOM LENnu eMKOCTHOro TpaHchopmaTopa ero
BTOPMYHOE Hanps)KeHWe B TeYeHWe OAHOro nepumoga HOMWMHANIbHOM 4YacTOTbl AO/IKHO CHU3UTLCA A0
3HayeHnsa meHee 10% aMnNANTYAHOrO 3HAYEHUA A0 KOPOTKOro 3aMblKaHUA.

6.13.3 JlonycTumble 3HaAYeHUs amnanTyAbl KonebaHUa BTOPUYHOIO HamnpaAXKeHWa MpPu BKJIOYEHUU
€MKOCTHOro TpaHcdopmaTopa Ha MOJMHOE HOMMHANbHOE MEepBUYHOE HaMnpaAXKeHUe AOO0JIKHbl ObiTb
npeaycMoTpPeHbl B 3KCMyaTaLMOHHOM AOKYMEHTaUMMN Ha TPaHCPOPMATOPbl KOHKPETHbBIX TUMOB.

6.14 TpeboBaHMA K CTOMKOCTU TPpaHCHOPMATOPOB MPU TOKAX KOPOTKOIro 3aMblKaHWUSA



6.14.1 TpaHchopmaTtopbl AO0MKHbI B TeyeHMe 1 C BblAep)KMBaTb TOKM KOPOTKOrO 3aMblKaHUS,
BO3HMKAIOLLEro Ha BBOAAX BTOPUYHbIX OBMOTOK.

6.14.2 B [OOKymMeHTauuu Ha TpaHcHOpMaTopbl KOHKPETHbIX TUMOB YKa3biBalOT TOKU KOPOTKOro
3aMbIKaHUSA Kaxa0Mh 06MOTKM.

6.15 MeTposiormyeckme xapakTepucTukm

6.15.1 MeTposorMyeckme XapakKTePUCTUKU [O/MKHbI ObiTb YCTAHOB/EHbI AAA CAeayowmx paboumx
YCIOBWUIA NPUMEHEHMA TpaHCPOPMaTOpPOB:

HomuHanbHbIM AnanasoH 4YactoT cocTasaseT oT 99% po 101% HOMMHaNbHOM YacToTbl AAs
TpaHcPopMaTopoB, NpeAHA3HAYEHHbIX Aa8 u3MepeHusa, U oT 96% po 102% HOMMHaNbHOM YacToTbl ANA
TpaHcpopMaTopoB, NpesHa3HAYEHHbIX 417 3aLLMUTbI.

MorpewHoCcTb HanpsKeHMA W Yyra1oBas MOrpelwHoCTb NPU HOMWHANBbHOM YacToTe He OO0J/IKHbI
npeBblWaTb 3HAYEHWUI, 3a4aHHbIX B Tabavue 21, npu nob6OM HanpaxeHUn B ananasoHe 80 - 120% ot
HOMWHANIBHOTO HaNPSAXKEHMA U NPU HArpy3Kax:

- ntoboe 3HayeHune o1 0 B-A go 100% HOMMHANBbHOM HarpysKku, Nnpu KoapdpuumeHte mowHoctn ot 0,5
00 1, ana Harpysku Tuna l;

- mexay 25% n 100% HoMUHaNbHOM Harpy3ku npu koaddunumeHtTe mowHoctn 0,8, ANA HArpy3KKM TMNa

MOLHOCTb aKTMBHO-UHAYKTUBHOM Harpy3Kku Tmna |l onpegenserca ot

2 2

0,25S, . Y 1o S, S ,<1>(2)

lHOM 1HOM

rae Syom - HOMUHAIbHAA MOLHOCTbL TpaHcPopmaTopa B AaHHOM Kaacce TOYHOCTH, B-A;

Uihom - HOMMHA/IbHOE 3HAYeHMe NePBUYHOIO HaNpPAXKeHUsa TpaHchopmaTtopa, B;

U; - 3HaYeHne NepBUYHOIO HaMNPAMXKEHUA, NoABeAEeHHOro K TpaHchopmaTtopy, B;

0,8 - 1,2 HOMWHANBLHOIO HANPSAXKEHUSA - ANA TPaHCPOPMATOPOB, NPeaHa3HAYEHHbIX A5 U3MEPEHUS;

ot 0,02 nam 0,05 go 1,2; 1,5 nam 1,9 HOMMHANBLHOIO HaANPs)KeHWs - Ans TpaHcPopMaTopos,
npeaHasHavyeHHbIX ANA 3aWmThl.

MpumeyaHue 1 - Mo cornacoBaHuto ¢ noTpebutenem gonyckaerca 6onee y3KM AManasoH MOLLHOCTM
HarpysKu, Hanpmmep

2

.(3)

U
U

ot 0,55, Y, moS, . 1

1HOM 1HOM
I'Ipmmeanme 2- ,ﬂ,/‘lﬂ Harpysku tuna | AOonycKaeTcA Koad)d)MLl,MeHT MOLWHOCTHN OT/INYHbIN OT 1.
I'Ipmmeanme 3 - TemnepaTypa OKpyXaklwero sBo3ayxa - B COOTBETCTBUUN C AOKYMeHTaLLMeﬁ Ha
TpchcbopmaTopbl KOHKpPETHbIX TUNOB.
I'Ipmmeanme 4 - BbicoTa YCTaHOBKM Tpchd)opmaTopOB Hajd ypoBHeM mopA - no 6.8.2.

6.15.2 MNpeaenbHble 3HAYEHMA AOMYCKAEMbIX MOFPELIHOCTEN TPaHCPOPMATOPOB A1A U3MEPEHUI B
paboumx ycnoBuAx npumeHeHus no 6.15.1 npu ycTaHOBMBLUEMCA peXrmnme paboTbl A0NKHbI COOTBETCTBOBATb
yKa3aHHbIM B Tabauue 21.



Tabnunua 21

MpegenbHble 3HaYEHUA A0oNycKaeMblxX NOrpeLHocTel TpaHchopmaTopoB

Mpeaen Aonyckaemoi NorpeLHocTm
Knacc TouyHoCTH
HanpsaxXeHua, % yrnoBoM
0,1 +/-0,1 +/-5' +/- 0,15 cpapg,
0,2 +/-0,2 +/-10' +/- 0,3 cpag,
0,5 +/-0,5 +/-20' +/- 0,6 cpag,
1,0 +/-1,0 +/-40' +/-1,2 cpag,
3,0 +/-3,0 He HopmupytoT

MorpelwHoCcTn onpeaensatoT Ha BbiBOAax TpaHchopmaTopa. [lorpewHocTM A0/XKHbI  YyYUTbIBATb
(skntouaTb B ceba) BAUAHME npeAoOXpaHUTENEd WAN PEe3UCTOPOB, ABAAKOLIMXCA COCTaBHOM YacTbio
TpaHcdopmaTopa.

Ons TpaHcPoOpMaTOpOB C HECKONbKMMWU BTOPUYHbIMM OBMOTKaMKM HeobXoAUMMO YuuTbiBaTb WX
B3aMMo3aBMUCUMOCTb. HeobxoaMmo yKasbiBaTb AManasoH MOLLHOCTU AN KaXKAoW OBMOTKM, M KaxKaas
0bMOTKa A0NKHa OTBeYaTb TPeboBaHMAM K TOYHOCTM B Npeaenax AaHHOro AnanasoHa npu noboi Harpyske
0BMOTOK, He UCNONb3yeMbIX AN UCMbITAHWUMI, OT HYNS 40 HOMWUHA/IbHOTO 3HAYEeHUA.

Ecnn ananasoHbl BbIXOAHOW MOLLHOCTU HEe YKasaHbl, aHHble AMana3oHbl 418 UCMbITYEMOW 06MOTKM
6yayT coctaBaatb oT 25% A0 100% OT HOMWHA/IbHOIO 3HAYEHMS BbIXO4HOM MOLLHOCTM N5 KaXKA0N 0B6MOTKM.

Echn Ha ogHy M3 0BMOTOK Harpyska nogaerca /nWb MHOTAA U B TEYEHWE Henpoao/IKUTENbHOrO
BPEMEHU UAM eCAn AaHHas OOMOTKa MCMONb3YeTcA MCKAOYMTENIbHO B KayecTBe OOMOTKM OCTAaTOYHOrO
HanpAXXeHWn, ee BAUSHWE Ha Apyrne 0OMOTKM MOMKHO HE YYMTbIBATb.

Echn gononHuTenbHyl0 06MOTKY €MKOCTHOro TpaHchopmaTopa MCMNOb3YyOT TONbKO ANA ralweHus
pe30HaHCHbIX KosiebaHW, yKazaHMe Knacca TOYHOCTM He ABAAEeTCA 0653aTeIbHbIM.

6.15.2.1 Knacc ToyHOCTM TpaHchopmaTopa A/A 3aLUTbl YKa3biBalOT MOCPEACTBOM MaKCMMa/bHO
AOMYCTUMOIM MOrPeLHOCTM HanpaxeHua (B MPOLEHTHOM BbipaXeHuu), 3afaHHON ANA AaHHOro Kiacca
TOYHOCTH, OT 5% HOMMWHANBHOTO HaMPAXEHUA A0 HaNpPAMXEHWA, COOTBETCTBYIOLLETO HOMMUHANbHOMY
Ko3pPMUMEHTY HanpsixKeHUs cornacHo 6.15.1. MNocne gaHHOro BblparkeHus cTtaBuTcs byksa "P".

6.15.3 [lo cornacoBaHuUio Mexay noTpebutenem W U3rOTOBUTENIEM B  3KCN/yaTaLMOHHOM
OOKYMEHTaLUMN Ha TpaHchopMaTopbl AOMXKHbI ObITb YKaszaHbl 3aBUCMMOCTU MOTPELIHOCTEN OT BANAIOLLNX
$aKTopPOB: NEPBUYHOIO HAMPSKEHUS, MOLLHOCTU Harpysku, KoaddunumMeHTa MOLWHOCTM HarpysKkK, 4acToTbl,
TemnepaTtypbl B AManasoHe nx paboumx sHauYeHui.

TaKKe 40/1’KHa ObITb YKa3aHa TOYHOCTb onpeaeneHna 3aBUCMMOCTU NOTPELIHOCTEN.

3aBMCMMOCTM NOrPELIHOCTEN OT Kaxka0oro Banawero ¢akropa cneayet NpuBoAMTb NPU HOMUHANbHbIX
3HAYEHMAX BCEX OCTA/IbHbIX BANAIOLWNX GAKTOPOB.

Tabnunua 22
Mpeaenbl NOrpewHOCTM HaNPAXKEHUS U YII0BOM NOTrpeLHoCTH
ONA 3aLNTHBIX TPAHCPOPMATOPOB HaNpPAXKEHUA
% OT HOMMHANIbHOTO HaMpPAXKeHUA
2 5 100 X 2 5 100 X 2 5 100 X
Knacc

MorpeLHocTb HanpsaXeHna, | Yranosas norpewHocTb, +/- ° | Yrnosas norpewHocTsb, +/-
+/-% caHTUpaauaHbl




3P 6,0 3,0 3,0 3,0 240 | 120 | 120 | 120 7,0 3,5 3,5 3,5

6P 12,0 6,0 6,0 6,0 480 | 240 | 240 | 240 | 14,0 7,0 7,0 7,0

MpumeyaHue - X = Fy-100 (HOMWHANbHbBIN KO3PPULIMEHT HATPAKEHUA, YMHOMKEHHbIM Ha 100).

MpumeyvaHne 1 - Mpu 3HaYEHUM NEPBUYHOIO HaMpAXKEHMA, NOABEAEHHOrO K TpaHcdopmaTopy ANns
3awmTbl, pasHom 0,05; 1,5 nnm 1,9 HoMMHaNbHOrO, NpeAe/bHbIe 3HAaYEeHUA AOMYCKaeMbIX NOrPeLHOCTEN MO
COr/TaCoOBaHMIO MeXAY Pa3paboTYMKOM M 3aKa3YMKOM MOTYT ObITb YBE/IMUYEHbI B ABa pa3a.

MpumedvaHue 2 - B gOKyMeHTaumnmn Ha TpaHCHOPMaTOPbl KOHKPETHbLIX TUMOB A0J/IKHbI ObITb YKa3aHbl
pacyeTHbIe 3HAYeHMA NOrPEeLIHOCTEN NPU 3HaYeHuax HanpsaxeHun 0,02; 0,05; 1,5 1 1,9 HomuHanbHOrO.

6.16 TOK X0N0OCTOro Xo4a AO/IKeH ObITb YCTAaHOBAEH M3rOTOBUTE/IEM M YKa3aH B 3KCM/yaTaLMOHHOM
OOKYMEHTaLUMM Ha TpaHCHOPMATOPbl KOHKPETHbIX TUMOB.

6.17 ConpoTuBaeHne ob6MOTOK MOCTOAHHOMY TOKY AO/XKHO OblTb YCTaHOBAEHO W3rOTOBUTENIEM W
YKa3aHO B 3KCMN/yaTaLMOHHOM AOKYMEHTaLMN Ha TpaHCPOPMaTOPbl KOHKPETHbLIX TUMOB.

6.18 TpeboBaHMUA K HAAEKHOCTU

6.18.1 CpeaHsa HapaboTKa A0 OTKasa A0/KHa 6biTb ycTtaHoBneHa no FOCT 27.003 mn yKasaHa B
OOKYMEHTauMM Ha TpaHCcHOPMaATOPbl KOHKPETHbIX TUMOB.

6.18.2 CpeaHuit CPOK cNy»Kbbl TpaHCchOpmaTopoB He meHee 30 nerT.

6.18.3 TpeboBaHWA MO PEMOHTONPUTOAHOCTM AOKHbI ObiTb yKasaHbl B AOKYMEHTaLMM Ha
TpaHcPOpPMaTOpPbl KOHKPETHbLIX TUMOB.

6.19 KomnaekTHOCTb

6.19.1 KomnjiekTHOCTb TpaHCPOpPMaATOPOB AO0/IKHA ObiTb YyCTaHOB/IEHA B [AOKYMEHTaUMW Ha
TpaHcPopPMaTOpPbl KOHKPETHbLIX TUMOB.

6.19.2 K TpaHcdopmaTopam [0nKHA ObiTb MPUIOIKEHA SKCMyAaTAUMOHHAA AoKymeHTaumsa no FOCT
2.601: nacnopT, pyKoBOACTBO MO 3KcnayaTauun, seaomoctu 3UM (npu Hanuumn).

[ns TpaHchopmaTopoB Ha HanpsaxkeHne Ao 10 KB BKAOUMTENbHO MO COrNacoBaHMIo C noTpebutenem,
€C/IN 3TO YCTAaHOB/IEHO B AOKYMEHTaLMM HA TpaHChOopMaTopbl KOHKPETHbLIX TUMOB, NACAOPT MOXET ObiTb
3aMEHEH 3TUKETKOMN.

Ona TpaHchopmaTopoB Ha HanpaxeHue Ao 660 B HomeHKAaTypa 3KCnayaTauMOHHOMN AOKYMEHTauum
MOXKeT BbITb COKpaLLEHA U A0KHA OblTb YKa3aHa B LOKYMEHTAUMM Ha TPaHCHOPMATOPbI KOHKPETHbIX TUMOB.

Ynucno 3K3eMnaspoB 3IKCNAyaTaUMOHHOM AOKYMEHTauMW, npuaaraemon K TpaHchopmaTopam,
YCTaHaB/AMBAIOT B IOKYMEHTALLMKN Ha TpAaHCPOPMATOPbl KOHKPETHbLIX TUMOB.

6.20 MapKuposka

6.20.1 Bce BBOAbI U BbIBOAbI TPAHCHOPMATOPOB AN BHELIHErO NPpUCOeanHEHNA cneayeT 0603HaYaTb
cnocobom, obecneunBaoWwnM AOAFOBEYHOCTb U CTOMKOCTb MAPKUPOBKM K aTMOCHEPHbIM BO3AENCTBUAM.
YcnoBHble 0603HaYeHMA BBOAOB M BbIBOAOB - B COOTBETCTBUM € Tabanuamm 7 - 15.

6.20.2 Kaxapih TpaHchopmaTop AONKEH OblTb CHAbGXKeH NpPUKPensieHHOW Ha BMAHOM MecTe
TabAMYKOM, Ha KOTOPOM YKa3bIBalOT:

TOBAPHbIN 3HAK NPeanNPUATUA-U3rOTOBUTENA UIN €r0 HAUMEHOBAHUE;

HanmeHoBaHue "TpaHchopmaTop HanpaKeHus";

TMN TpaHchopmaTopa U KAMMATUYECKOE UCMOTHEHME;

NopsAKOBbIA HOMEpP NO CUCTEME HYMepPaL MW NpeanpuUaTUA-U3roTOBUTENS;

0603HaYeHne AOKYMeHTa Ha TPaHCHOPMATOPbl KOHKPETHbIX TUMOB WM 06O3HayYeHWe HacToALWEero
CTaHAapTa;

rog, Bbinycka (Ha TpaHcpopmaTopax, npegHa3HauYeHHbIX AN IKCNOPTa, HEe YKa3blBaloT);

HOMMHa/IbHOE Hanpsi)KeHne nepBuYHO 06MOTKN, B;

HOMMWHA/IbHbIE HAMPAXKEHUA KaXKA0W M3 BTOPUYHbIX 0BMOTOK, B (A1a TpexdasHbiX TPexobMOTOUHbIX



TpaHcPOpPMaTOpPOB YKa3bIBAIOT TO/IbKO HaNpPAXKeHUe OCHOBHOM BTOPUYHON 0BMOTKM);

HOMWHAaNbHYIO YacToTy, 'y (npu yacTtoTe 50 'y AonycKkaeTcA He YKasbiBaTb);

K/1aCcCbl TOYHOCTM M COOTBETCTBYHOLLME MM HOMWHANbHbIE MOLLHOCTH, B-A;

npegenbHyO MOLWHOCTb, B-A;

NONHYI Maccy TpaHcPopmaTopa, Kr;

HOMMWHaNbHOE AaB/ieHNe A5 ra30HAN0JHEeHHbIX TPaHCPOPMATOPOB;

YC/IOBHOE 0603HAYEHNE CXEMbI M FpyNnbl coeaAnHeHns 06MOoToK (ana TpexdasHbix TpaHchopmaTopoB).

MpumeyaHue 1 - [lonyckaeTca HAHOCUTb NepPeyYnCcIeHHble 4aHHble Ha O4HY AN HECKO/IbKO Tabaunuek,
a TAKXe YaCTMYHO UM NMOJIHOCTLIO HA 3/1IEMEHTbI KOHCTPYKLUM TpaHchopmaTopa.

MpumeyaHue 2 - [lonyckaeTca HAHOCUTb Ha TabIMUKY AOMNONHUTENIbHYIO MHGOPMALINIO B COOTBETCTBUM
C AOKyMeHTauue Ha TpaHCchopMaToPbl KOHKPETHbIX TUMOB.

6.20.3 B KackagHbIX M eMKOCTHbIX TpaHCcPOopMaTOpax MapPKUPYIOT Kaxkabli 610K AN KOHAEHcaTop,
BXOAALLMIN B KOMMNAEKT TpaHchopmaTopa.
6.20.4 MapKunpoBKa TpaHCNOPTHOM Tapbl - no FOCT 14192.

6.21 YnakoBKa

6.21.1 MNepes ynakoBbiBaHMEM BCE HEOKpallEHHble HapyXHble MNOBEPXHOCTWU, KOTOpble MOryT
noABepraTbCsA KOPPO3UK U NOpPYE, A0NKHbI BbITb NOABEPrHYTbI KOHCEPBALUN.

6.21.2 YnaKkoBKa A40/KHa obecneuymBaTb COXPaHHOCTb TPaHCHOPMATOPOB NPU UX TPAHCMOPTUPOBAHMM.
Bua ynakoBbIBaHWUA fo/XKeH BbITb NPeAyCMOTPEH B AOKYMEHTALMKN Ha TPAHCPOPMATOPbI KOHKPETHBIX TUMOB.

6.22 TpeboBaHMs MO 3KOAOTNK

6.22.1 TpeboBaHUA K HAMPAXKEHUIO PaAMONOMEX NPeabABAATCA ANA TpaHcHOpMaToOpoB Knacca
HanpAaxeHuA Bbiwe 110 KB BKAOYUTENBLHO.

HanpseHue pagmonomex He JO/IKHO NpesbiwaTh 2500 MKB npu 1,1UH_p /\/5 )

6.22.2 N30nUMOHHAanA }KNAKOCTb KOHAEHCATOPOB A0/13KHA ObITb 3KON0rMYecku 6e30nacHom.
6.22.3 M3roToBUTENb AO/KEH NPEAOCTaBAATb MHPOPMALMIO O NHOBbIX BANAHMAX TpaHcPopmaTopa Ha
NPUPOAHYIO Cpeay BO BPEMA €ro 3KCMAyaTalMu, a TaKKe 0 AeMOHTaXe U yTuansauumn obopyaoBaHums.

7. TpeboBaHuMAa 6e3onacHoCTH

7.1 TpeboBaHMAa 6e30MaCHOCTM K KOHCTPYKUMM TpaHcpopmatopos - no FOCT 12.2.007.0 n FOCT
12.2.007.3.

7.2 TpeboBaHMAa 6e30NacHOCTM NPU UCMbITaHMAX TpaHcdopmaTopos - no MOCT 8.216 n FOCT 12.3.019.

7.3 PekomeHayemas MMUHMMANbHAA CTENeHb 3alMTbl KOPMNYCOB HW3KOBOJ/BbTHbLIX YCTPOMCTB
ynpaBneHua wW/vamM BCNOMOraTe/IbHbIX YCTPOMCTB, MCMOAb3yEMbIX B TpaHChopmaTopax A1A YCTaHOBKM
BHYTpM nomeLleHmsa, - IP 20 cornacHo NOCT 14254,

[aHHoe TpeboBaHMe He PAcNpPOCTPAHAETCA Ha YCTAHOBKM, B KOTOPbIX 0BCAYKMBAOLWMI NEPCOHAN He
MOMET NONYYUTb JOCTYN K TpaHcpopmaTopy 6e3 npeaBapUTeNbHOIO CHATUA HaNpAXKeHUA ¢ TpaHcpopmaTopa
M NPUHATUA COOTBETCTBYIOWMX Mep 6e30nacHOCTM (Hanpumep, OGJOKMPOBKM, BbINOAHEHUA OCOObLIX
WMHCTPYKLMI NO 3KcnayaTauMu U T.n.). B Takom cnyyae AOKYMEHTAUMA Ha M3genne AOSKHA COAEepKaTb
YeTKMe YKa3aHUA 0 HEOBXOAMMOCTM NPUHATUA AAHHbIX Mep.

PekomeHAyemas MUHUMa/IbHAA CTENEHb 3alUWTbl KOPMNYCOB HU3KOBOJIbTHbLIX YCTPOMCTB YNpaBaeHuUsA
n/MAn BCoMoraTeibHbIX YCTPOMCTB, UCMOJb3yeMbiX B TpaHCPOPMaTOpax Hapy»KHOM YCTaHOBKMY, - IP44,

8. MNpaBuna npnemku

8.1 [nAa nposepkn cooTBeTCTBUA TpaHcPopmaTopoB TpeboBaHMAM HACTOALLEro CTaHgapTa U
AOKYMEHTauumn Ha TpaHcpopmaTopbl KOHKPETHbIX TUMOB CeAyeT NPOBOAMTL UCNbITAaHUA: ANS YTBEPKAEHUA
TUNa; KBaANPUKALMOHHbIE; MPUEMO-CAATOYHbIE; NEPUOLUYECKME; TUTOBDIE.

8.2 O6bem mcnbITaHU N NPOBEPOK, B 3aBUCUMOCTM OT KOHCTPYKTUBHbIX 0COBEHHOCTEN U HAa3HAYeHMA
TpaHchopmaTopa, cneayeT BbiIbMpaTb No Tabauue 23 1 ycTaHaBAMBATb B JOKYMEHTaLMKM Ha TpaHCPOopmMaTopbl



KOHKPETHbIX TUMOB.
8.3 O6uwMme nonoxeHmns
8.3.1 Mpn UCNbITAHUAX KBaNNPUKALMOHHBIX, ANA YTBEPXAEHUA TUNa, NepuoaudeckMx M TUNOBbIX

OTZe/IbHble UCMbITaHWUA, HE BAUAIOLWME Ha Pe3yNbTaTbl APYTMX UCNbITaHUIA, NPeayCMOTPEHHbIX Tabavuein 23,
[onycKaeTcA NPOBOAWTL Ha PasHbIX TpaHchopmaTopax (NapannenbHble UCNbITaHWA).



O6bem UCNbITAHUI M NPOBEPOK

Heobxo4MMOCTb NPOBEeAEHMA UCTbITaHWU

MNMyHKT HacToALero

CTaHAapTa
HavmeHoBaHMe UcnbITaHWA U
npoBepKu ana
TBepae KBanuduKa | npuvemo- | nepuoamy | TeXHUYECKMe | MeToAbl
4 LUMOHHbIX | COATOYHbIX eCKNxX TpeboBaHMA | KOHTpOAA
HUA TMMa
1 MNpoBepKa Ha cOOTBETCTBME 6.1;6.10.1;
TpeboBaHMAM cOOPOYHOro YepTexKa + + + + 6.19 9.1
2 UcnbiTaHme npobbl macna
MaC/NOHAMNOAHEHHbIX
TpaHcpopmaTopoB:
- onpeaeneHune NPobuUBHOro
HanpAXXeHuA - + + + 6.12.7 9.2
- onpeAeneHue TaHreHca yrna
OVN3NEKTPUYECKNX NOTEPD - + + + 6.12.7 9.2
3 iamepeHune conpoTnsaeHunn
nsonaumMm obmoTok - + 0 + 6.12.6 9.3
4 VcnbITaHUA 31EKTPUYECKOMN
NPOYHOCTU U30NALUK:
- O4HOMMWHYTHbIM HanpAXeHnem
NPOMBbILL/IEHHOM YacTOThbI - + + + 6.12 9.4
- TpaHcHOPMaATOPOB C HOMUHA/IBHBIM
HanpaxeHnem 330 KB u Bbiwe
HanpAaMXeHnem KOMMYTauMOHHOro - + + 6.12 9.4

Tabnunua 23



MMNYNbCa

- TpaHcHOPMaATOPOB C HOMMUHA/IBHBIM
HanpAaxeHnem cabiwe 1000 B

- HaNpAXeHNnAMn rpo3oBoro mnysibca

- BHYTPEHHEN M30NALUN NEPBUYHON
0BMOTKM Ha CTOMKOCTb K TENN0BOMY
npoboto

- U30N1LMM NEPBUYHON 0BMOTKM
ra3oHano/IHeHHbIX TpaHchopMaToOpPOB
MpY OCTaTOYHOM AaB/IEHUU a3a,
PaBHOM HY/O

- NPOBEPKa AJ/INHbI NMYTU YTEUKM

6.12

6.12

6.12.12

6.10.1.4

9.4

9.4

9.4

9.19

5 VlsmepeHme TOKa XOJ10CTOro xoaa

6.16

9.5

6 OnpeaeneHune NorpewHocTen:

npw Harpy3Kax, COOTBETCTBYIOLLMX
BCEM KJlacCaM TOYHOCTU, NPUCBOEHHbIX
AaHHOMY TpaHcpopmaTopy

NPW Harpyskax, COOTBETCTBYHOLWMNX
BbICLUEMY K/Z1aCCy TOYHOCTU

6.15

6.15

9.6

9.6

7 MNMpoBepKa rpynnbl coegnHeHUA
06MOTOK

5.10

9.6

8 M3amepeHus HanpsKeHWsA Ha BBOAAX
Pa30MKHYTOr0 TPeyro/ibHUKa
[ONONHUTE/NIbHBIX BTOPUYHBIX 0OMOTOK
TpaHcHOPMaTOpPOB:




- NPU CUMMETPUYHOM HOMMHAbHOM
nepBMYHOM HanpsxKeHun

- NPV 3aMblKaHUK oA HOM M3 $as Ha
3emo

6.4,6.5

6.7

9.7

9.8

9 UcnbiTaHWe Ha Harpes

6.11

9.9

10 UcnbiTaHWe Ha YCTOMYMBOCTb
TpaHCHOPMaATOPOB K ANUTENBHOMY
oAHOGba3HOMY 3aMbIKaHMIO NUTAOLLEN
CeTu Ha 3eMJTo

6.6, 6.11

9.10

11 WcnbITaHMe Ha YCTOMYMBOCTb
TpaHCPOPMaTOPOB K TOKAM KOPOTKOFO
3aMblIKaHUA

6.14

9.11

12 NMpoBepKa paboTocnocobHocTH
€MKOCTHbIX TpaHCPOpPMaToOpOB B
nepexoAHbIX pexxnmax

6.13

9.12

13 KnmmaTtmyeckune ucnbiTaHma B
obbeme, NpegycMOTPEHHOM
CTaHZAPTaMM Ha TpaHCchOopmaTopbI
KOHKPETHbIX TUNOB

6.9

9.13

14 MexaHun4yecKne UcnblTaHnA B
obbeme, NpeaycCMOTPEHHOM
CTaHAapTaMu Ha TpaHchopmaTopbl
KOHKPETHbIX TUNOB

6.9.3

9.13

15 UcnbiTaHMe Ha NPOYHOCTL NP
TPaHCMOPTMPOBAHUM

10.1

9.15

16 McnbiTaHWe YNaKOBKM Ha
cbpacbiBaHue

10.1

9.16




17 amepeHune ypoBHA YaCTUUHbIX
pa3pagos AnA TpaHchopmaTopos,
Tpebyrowmx NpoBEePKN YPOBHSA
HEOAHOKPATHO BO3HUKAKOLLMX
YacTUYHbIX paspagos no NOCT 1516.3 - + + + 6.12.5 9.4.1

18 NoaTtBepKaeHMEe cpeaHen
HapaboTKKN A0 OTKasa - - - + 6.18.1 9.17

19 UcnbiTaHMe MacnOHaNONHEHHbIX
TpaHchOPMaTOPOB Ha rePMETUYHOCTb - + + + 6.10.2.1 9.18

20 amepeHmne conpoTMBAEHUA
06MOTOK NOCTOSAHHOMY TOKY - + + + 6.17 9.20

21 OnpeaeneHne KONMYECTBEHHOM
YTEYKM rasa ra3oHanoJIHEHHbIX
TpaHcdopmaTopoB - + + + 6.10.3.2 9.14

22 WcnbiTaHWe Ha BHYTPEHHee ayrosoe
3aMblKaHWUE MAC/IOHAMNOJ/IHEHHbIX U
ra3oHamnoJ/IHeHHbIX TpaHCchOpPMaTopOoB - + - - 6.10.6 9.21

23 WcnbiTaHWe Ha CTENEHb 3aLUTbI
Kopnycos - + o - 7.3 9.23

24 UcnbITaHMe MHOFOKPaTHbIM
Cpe3aHHbIM MMMNYNbCOM Ha BbIBOAAX
nepBMYHON 0BMOTKM - 0] 0 - 6.12.11 9.22

25 McnbiTaHne No onpegeneHuto
HanpAXeHnA pagmonomex - + - - 6.22.1 9.24

MpumeyaHmne 1 - 3Hak "+" 03HA4aeT, YTO UCMNbITaHME MPOBOAAT; 3HAK He npoBoAAaT; bykea "O" o3HayaeT, 4YTo
ncnblTaHWe NPOBOAAT, €CIN 3TO YKA3aHO B AOKYMEHTaLMM Ha TPaHCHOPMATOP KOHKPETHOTO TMNa.
MpumeyaHune 2 - [Ana TpaHcPopmaTopoB Knacca HanpsakeHus 330 KB M Bbllle BMECTO MCMbITaHUA 3/1EKTPUYECKOM




NPOYHOCTU U30NALUN OLHOMMUHYTHBIM HAMPAXKEHNEM MPOMbBILNEHHOM YacTOTbl AONYCKAeTCA NPOBOAWUTb UCMbITaHUA
3NEeKTPUYECKOM NPOYHOCTU N30AALMM HANPAKEHNEM KOMMYTALMOHHOIO MMMY/bCa.

MpumedaHue 3 - na TpaHchOpPMaTOPOB C HOMMHAIbHOM YacToToM 60 'y, Bce ncnbiTaHMA NPoBOAAT Npu YactoTte 50
My (Kpome onpeaeneHmns NorpeLHoOCTeN eMKOCTHbIX TPAaHCHOPMATOPOB), HA YTO AO/IKHO ObITb YKa3aHO B NacrnopTe.




MepeyeHb NapannenbHbIX UCMbITaHUI CAefyeT YyCTaHaBAMBATL B AOKYMEHTALUN Ha TpaHcdhopmaTopbl
KOHKpPETHbIX TUNOB.

8.3.2 lonyckaeTcs cOBMeLLeHMe OTAENbHbIX BUAOB UCMbITaHUI U3 NepeyncsieHHbIX B 8.1.

8.3.3 TunoucnosHEHUA W 4YMCNO TPaHCPOPMATOPOB, MOABEPraemMbIX KaXKAOMY WCMbITAaHUIO MpwU
UCMbITaHMAX KBANNPUKALMOHHBIX, AN1A YTBEPKAEHMA TUMNA, NEPUOANYECKMX, TUNOBLIX M HA COOTBETCTBUE
YTBEPXKAEHHOMY TUMY CNefyeT YKasblBaTb B AOKYMEHTALMKN Ha TPAHCHOPMATOPbl KOHKPETHbLIX TUMOB.

8.3.4 Mpn npuemo-coaTouHbIX WCMbITaHUAX TpaHchopmaTopbl MOABEPraldT MPOBEPKE METOA0M
CNNOLHOro KOHTPONA.

8.3.5 [lonycKaeTca NpoBOAUTbL UCMbITAHWA Ha COOPOYHbIX EANHULAX U AeTanaX TPaHCPOPMATOPOB.

Jonyckaetca B TeXHUMYECKM OOOCHOBAHHbLIX CAYYasX MPM WUCMbITAHUAX KBAaAUPUKALMOHHBIX, A4S
YTBEPXKAEHNA TUMA, NepuogmyecKkux, TUMOBbIX U Ha COOTBETCTBME YTBEPKAEHHOMY TWUMNY 3acYUTbIBATb
UCMbITaHWA TPaHCHOPMATOPOB APYrUX TUMOB (CEpuUit), UMEIOLWMX aAHANOTUYHbIE KOHCTPYKTUBHbIE WU
TEXHONIOTMYECKME PELUEHUA UAN OOMNHAKOBbIE NPUMEHAEMbIE MaTepuabl, MPU HaNYMU TAKUX YKA3aHWUN B
OOKYMeHTaumMm Ha TpaHcHOpPMaTOpPbl KOHKPETHbIX TUMOB.

8.3.6 MocnenoBaTeNnbHOCTb UCMbITAHUI MOMKET ObiTb NMPOM3BOJIBHOW, €CAN WHble TpeboBaHUA He
YCTaHOB/EHbI B AJOKYMEHTALMKN Ha TpaHCPOPMATOPbl KOHKPETHbLIX TUMOB.

8.3.7 MNpu oTpuuUaTeNbHbIX Pe3yabTaTax NPUEMO-CAATOUYHbIX, MEPUOANYECKMX WU TUMOBbLIX UCMbITAHWUI
nocne ycrtpaHeHusa aedeKToB MOBTOPHbIE UCMbITAHUA NPOBOAAT B NOJHOM O6bemMe WA B TEXHUYECKMU
060CHOBAHHbIX CAy4aax B COKpaLleHHOM ob6beme: MOBTOPAKT MCMbITaHWA, MO KOTOPbIM MOJYYeHbI
Hey0BNeTBOPUTEIbHbIE PE3YbTaTbl, UCMbITAHWUA, KOTOPbIE MO/ NOBAUATL HAa BOSHUKHOBEHWE AedeKTOB,
a TaKXKe Te UCMbITaHMA, KOTopble He NPOBOAUINUCS.

Ecnv KOHKpeTHble NpUYMHbBI HEeyao0BNETBOPUTENLHOIO pe3y/bTaTa He YCTaHOB/EHbl, NMOBTOPHble
MCMbITAaHWA MO MYHKTAM HEeCcOOTBETCTBMA MPOBOAAT Ha YABOEHHOM uucne obpasuoB (Kpome npuemo-
COATOYHbIX UCMbITAHW).

Pe3ynbTaTbl NOBTOPHbIX UCMbITAHMI ABAAIOTCA OKOHYaTEIbHbIMMU.

8.4 KBanndpuKaLMoHHbIE UCNbITaHMA

8.4.1 NMopagok npoBeaeHUA KBanMPUKaLMOHHbIX UcnbiTaHni - no TOCT 15.001 n FOCT 15.309.

8.4.2 [lonyckaeTcA 3acyMTbiBaTb B KayecTBe KBANMPUKALMOHHbBIX MUCMbITAHUIA WUCMbITAHUA OMbITHbBIX
06pa3LoB, NpoBeAeHHbIe B COOTBETCTBUM € Tabaunuen 23, ecnun cobntofeHbl cneayowme ycnosua:

- OMbITHble 06pa3sLbl ObINM U3rOTOBAEHBI MO TEXHONOMMM U Ha 060PYA0BAHUN, NPEAYCMOTPEHHbIX ANA
CEPUHOro NPOM3BOACTBA;

- NPU U3rOTOB/JIEHUM YCTAHOBOYHOM CEpPUM He MPOBOAMNACH A0PabOTKA KOHCTPYKUUK, TpebytoLlas
NpoBeAEHMA UCTbITaHWA;

- Bpems, npouwesllee nocae UCNbITaHUIA ONbITHbIX 06PasLLOB, He NPEBbIAET CPOK, YCTAHOBNEHHbI
O1R NePUOaNYECKUX UCMbITAHWUA.

Ecnn a1 ycnosuaA He cobatogeHbl, TO NpU COOTBETCTBYHOLLEM TEXHUYECKOM 0O60CHOBaHUM A0NyCKaeTcA
3aCYMTbIBaTb OTAE/IbHbIE UCMbITaHUA, Ha pe3ynbTaTaxX KOTOPbIX HecobatofeHWe yKasaHHbIX YCAOBUIN He
oTpaxkaeTca.

8.5 Npnemo-caatoyHble UcnbITaHMA

Mpuemo-coaTouHble  UCMbITAaHUA  MPOBOAMT  CAyKba TEXHWYECKOro KOHTPOAs MAW  gpyras
YMONHOMOYEHHAA Ha 3To cNy*Kba NpeanpuUATUA-U3rOTOBUTENS.

OAHOBPEMEHHO C  MPUEMO-CAATOYHBIMW  UCMbITAHUAMMU  Kaxgblh  TpaHCHOPMATOP  LO/IKEH
noABepraTbCA NepBUYHONM NOBEPKe MO NpaBuIam, NPUHATbIM B CTPaHe-n3rotosutene, n no metoauke FOCT
8.216.

8.6 lNepnogmyeckne ncnbiTaHma

8.6.1. [epuoguuyeckve wWcCNbITaHUA cneayeT NPOBOAUTbL Ha TpaHCcPopmaTopax CepuitHOro
NPOU3BOACTBA HE peXKe 04HOro pasa B 5 ner.

MoaTBepKaeHMe cpegHeit HapaboTKM A0 OTKasa NepBblit pa3 NpoBoaaT Yepes 10 et nocne Hayana
CepUIMHOro NPOU3BOACTBA, 3aTEM - HE pPeXKe O4HOro pasa B 5 ner.



8.6.2 Ecan npousBoacTBo TpaHchopmaTopoB 6biN0 NpepBaHO KO BPEMEHW HACTYNAEHWA CPOKa
oyepeaHbIX NEPUOANYECKUX WCMbITAHUA, TO nNpu BO3OOHOBAEHMM BbINYCKa cAeayeT NPOBOAMUTH
nepuoanyeckme ucnbiTaHua TpaHcdopmaTopoB Ha obpasuax MepBOM MNapTUMM, W3rOTOBJIEHHOM Mocne
BO306HOB/IEHMA NPOU3BOACTBA.

[o 3aBeplieHUs OTAeNbHbIX (OAUTENbHbIX MO BPEMEHM) UCMbITAaHUKI, BXOAAWMX B 0b6bem
NepuoaMYeckMX UCMbITaHWI, OCHOBaHMEM ANA  BbIMyCKa TPaHCPOPMATOPOB ABAAETCA MPOTOKO/
npeablayLmMX NepuoanNYecKUX UCNbITaHWUA.

8.7 TunoBble MCNbITaHMA CcAedyeT MNpPOBOAWUTbL B MOJIHOM  WAM  COKPALLEHHOM obbeme
KBA/IMPUKALMOHHBIX MUCMbITaHWUIA MNPU  U3MEHEHUM KOHCTPYKLMK, MNPUMEHSEMbIX MATEPUANIOB WM
TEXHO/IOTMM NPOU3BOACTBA, €CAN 3TU WM3MEHEHMUS MOTYT OKasaTb B/IMSAHME HA XaPaKTEPUCTUKU WU
napameTpbl TPaHCHOPMATOPOB.

B 3aBMCMMOCTM OT XapakTepa BHOCMMOIO WM3MEHEHMA (M3MEHEHWI) MUCMbITaHMAM [OonycKaeTcs
noABepraTb oTAe/IbHble COOPOUHblE eANHULbI, AeTaNn, 06pa3sLbl MaTePManos u Ap.

8.8 WcnbiTaHWA gna yTBEprKAEHMA TUNa ciefyeT NpoBOAUTb MO MpaBuAaM, MPUHATbIM B CTpaHe-
nsrotosuTene.

9. MeToabl KOHTPONA
9.1 NMpoBepKa Ha cooTBeTCTBME TPeboBaHMAM COOPOYHOrO YepTexa

9.1.1 NpoBepKe nogaexart:

- rabaputHble pasmepbl <1>, yCTaHOBOYHblE U MPUCOEAUHUTENbHbIE Pa3mMepbl, A8 KOTOPbIX Ha
c60pOYHOM YepTerKe YKa3aHbl NpeaenbHble OTKNOHEHUS;

- Macca TpaHcdopmaTtopa <1>;

- COCTOAHME NOBEPXHOCTM HAPYMKHbIX U30NALNOHHbBIX YacTel;

- COCTOAHME 3aLUUTHBIX MOKPLITUIA HAPYKHbIX YacTe;

- COCTOAHME NAOLWAA0K NOL 3a3eMAAIOLLNE 3AXKUMDbI;

- NPABUIbHOCTb 3aMN0IHEHUSA TabIMYEK TEXHUYECKUX AAHHBbIX;

- MApKMpPOBKa BbIBOAOB;

- KOMMJIEKTHOCTb.

<1> Kpome npnemo-caaTouHbIX UCNbITAHWUNA.

MpoBepKy MpPoOBOAAT BHELWHUM OCMOTPOM, W3MEpPEeHUeM YHUBEPCANbHbIM U3MEPUTENbHbIM
WMHCTPYMEHTOM, MpPU Nomoly WabnoHOB, a TaKke B3BellMBaHMeM TpaHCchopmaTopa Ha Becax obuiero
NPUMEHEHMA UK NP MOMOLLU NPYXKUHHOrO ANHaAMOMeTpa.

9.1.2 llpn nNpMemo-caaTOYHbIX WMCAbITAHMAX pPa3Mepbl AOMNYCKAeTCA NPOBEpPATb Ha AeTanAx U
cbopoYHbIX eaAnHMLAaxX A0 cbopKM TpaHchopmaTopa.

9.1.3 [lonyckaeTca onpefensAiTe Maccy TpaHchopmaTopa CyMMMPOBAHMEM MAcC BCeX COOPOYHbIX
eINHULL.

9.2 OnpegeneHve nNPOOGMBHOIO HAMPAMEHWA W TaHreHca yrna AW3NEKTPUYECKUX MOoTepb npwu
ncnbiTaHMM NPobbl macna - no FOCT 6581. Ans TpaHCPOPMATOPOB C HOMUHANbHbIM HanpsaxKeHuem o 35 kKB
BKAOUMTENbHO Npoba macna oTbupaeTcAa B TOT e AeHb M3 eMKOCTW, M3 KOTOPOM Macno 3aaMBaeTca B
TpaHchopmaTop, a Ana TpaHCHOPMATOPOB C HOMMHA/bHbIM HanpaxeHuem 110 KB u Bblwe -
HenocpeACcTBEHHO M3 TpaHchopmaTopa. NopaaoK B3aTUA Npobbl A0KeH ObITb YCTAHOBAEH B JOKYMEHTaL MK
Ha TpaHcPOpPMaTOPbl KOHKPETHbLIX TUMOB.

MeToga, n3mepeHna TaHreHca yria AN3NeKTPUYECKMX MOTEPb MAC/IOHANOIHEHHbIX TPAaHCPOPMaATOpPOB
[O/IXKeH ObITb YKA3aH B AOKYMEHTALMM HA TpaHcHOpMaTOpPbl KOHKPETHbIX TUMOB.

9.3 N3mepeHMe CONpPOTUBAEHUSA M30MALMM OBMOTOK MPOBOAUTCA MeraommeTpom Ha 2500 B ana
nepBUYHbIX OOMOTOK Hesaszemasemblx TpaHcdopmaTopoB M Ha 1000 B - gns nepeBuYHbIX OOMOTOK
3a3eMNSeMbIX M BTOPUYHbIX 0BMOTOK Bcex TpaHcHOpmMaTopoB.

9.4 UcnbiTaHMe 3/1eKTPUYECKOM NpoYHOCTM n3onsaumm - no NOCT 1516.3 n FOCT 22756.

Mpy NOBTOPHbIX UCMBLITAHUAX BHYTPEHHEW M30AALMM NEPBUYHbIX OOMOTOK, MPOBOAUMbBIX C LENbto
NpoBepKn paboTocnocobHocTM TpaHcHOPMATOpPoB MOCAE MPOBEAEHMA WCMbITAaHUN APYrMX BWAOB,
MCMbITaTENIbHOE  HanpsXeHue [O/KHO OblTb He 6Gonee 90%  MCNbITaTeNIbHOTO  HAMPAXKEHUA,
npeaycmotpeHHoro NOCT 1516.1 v TOCT 1516.3.



9.4.1 [lonycTMmoe 3Ha4yeHMe MAKCMMANbHOMO KaXyL,erocA 3apaga HEeOAHOKPATHO BO3HWMKAKOLLMX
YacTuuHbIX pa3pagos onpegenatot no NOCT 1516.3 u FOCT 20074.

MN3mepeHMe MaKCMMAIbHOTO KarKyLLeroca 3apaaa HeO4HOKPATHO BO3HUKAOLWMX YaCTUYHbIX pa3psagoB
- no metoauke NOCT 1516.3.

TpaHcdopmMaTopbl CUMTAIOTCA BbIAEPMKABLIMMW WUCMbITAHME, €CAN BbINOJIHAETCA XOoTA 6bl 04HO M3
YCNOBWIA:

- HA B OAHOM M3 W3MEPEHWUIM 3HaYeHMEe MAKCMMANbHOIO KarKylleroca 3apsga HeoAHOKPaTHO
BO3HMKAIOLWLMX YAaCTUYHbIX Pa3pAa0B HE NPEBbLIWAET HOPMUPYEMOTO 3HAYEHUS;

- HA B OAHOM M3 W3MEPEHWUI 3HAYEHME MAKCMMANbHOIO KarKylleroca 3apsga HeoAHOKPaTHO
BO3HMKAIOLWMX YaCTUYHbIX Pa3paa0B, onpeaesieHHOe ANA PeryaapHoOCTM npoLlecca 4.p., pasHoi R = 0,5, He
NpPeBbIWAET J0MNYCTMMOro 3Ha4YeHUA;

- CpeAHWIA TOK YacCTUYHbIX pPa3pAaoB, ONPeAeneHHbl, Kak CyMMa MaKCUMMaAbHbIX 3HayeHWui
Ka*KyLLMXCsA 3apAaoB, B3ATbIX 32 UHTEPBAN BpeMeHu T, COOTBETCTBYET TpeboBaHuIo:

Ly, = (ZQom )/ t, (@)

roe diwopm. - HOPMMPOBAHHOE (AONYCTMMOE) 3HaYeHMEe MaKCMMaA/JIbHOIO KaXKylieroca 3apsga
HEeOAHOKPaTHO BO3HUKatoWwmx YP;

t - 3HayeHWe BpemeHun 0AHOro LMKNa namepeHuna YP.

Mpn 3TOM 33 MaKCMMasibHOE 3HavyeHWe KaXKyleroca 3apaga NPUHUMAETCA TO ero 3HavyeHue, npwu
KOTOPOM YMC/I0 NEPUOLOB BO3HMKHOBEHMA YaCTUYHbIX pa3pagos coctaBnseT 6onee 50% obuwiero ymcna
nepuoaoBs 3a BpeMs U3MEpPEHMA.

9.5 M3amepeHune Toka xonocrtoro xoaa - no NOCT 3484.1.

Mpw 3TOM TOK XOJI0CTOIO X043 A0/IKEH ObITb U3MEPEH NOC/Ie U3SMEPEHNI OMMUYECKOTO CONPOTUBAEHUSA
0bMOTOK A0 onpeneneHua norpelwHocTen. ECAn OKaxKeTcs, YTO TOK XO0CTOr0 X04a MeHblle TOKa, npu
KOTOPOM W3MepPANOCh COMPOTUB/IEHME COOTBETCTBYIOLWLEN 0OMOTKK, Nepes, onpeseneHnemM norpewHocTemn
TpaHchopmaTop HEOBXOAMMO Pa3MarHUTUTb.

TOK XON0CTOro X0Aa 3MEKTPOMArHUTHOIO YCTPOMCTBA €MKOCTHbIX TPaHCHOPMATOPOB HanmpAXKeHUA
namepsetca 6e3 NogKAYEHUA AennTens.

TOK XONOCTOrO X04a 3/IeKTPOMArHUTHbLIX TPAaHCHOPMATOPOB M3IMEPAETCA HAa OAHON M3 OCHOBHbIX
0B6MOTOK.

9.6 OnpeaeneHune norpelwHocten (6.15) U npoBepkKa rpynnbl coeguHeHna obmoTok (5.10) - no FOCT
8.216. Mpu ncnbITaHUM TPEXOOMOTOUHbIX TPaHcPOpPMaTOpoB 06MOTKA, CBOHOAHAA OT UCMbITAHWUN, AOMKHA
ObITb PAa3OMKHYTa.

Ona TpexobMOTOUHbIX TPAaHCHOPMATOPOB, ANUTENbHO PAbOTAOWMX C BKAOYEHHBIMWU HArpysKkammu Ha
06enx BTOPUYHbIX 0OMOTKAX, NOTPELIHOCTM TPaHCHOPMATOPOB ONPEAENAIOT C BKIOYEHMEM Harpy3oK Ha obe
BTOpPUYHble OBMOTKKM. [MopAafoK  pachnpefeneHns  HarpysoKk  MeXay BTOPUYHbIMKM  O0BMOTKamM
TpaHchopmaTopos ¢ Tpema n 6onee 06MOTKaMM NpU onpeseneHnn NOrpeLHOCTEN AOMKEH ObITb YKa3aH B
OOKYMEeHTaumMu Ha TpaHcHOpPMaTOpPbl KOHKPETHbIX TUMOB.

MpumeyaHue

1 MorpewHoCT eMKOCTHbIX TPaHCPOPMaATOPOB, MpPeLHa3HAYEHHbIX A PaboTbl B 3/EKTPUYECKUX
Lenax nepemeHHOro Toka Yyacrtotoi 50 'y, onpeaensatoT Npu YacToTax NMTatowWwero HanpaxeHus 49,5 n 50,5
M.

2 MNorpewHoCcT eMKOCTHbIX TPaHCHOPMATOPOB, NpeaHas3HaYeHHbIX 44A paboTbl B 3/1EKTPUYECKUX
Lensx nepemMeHHoOro Toka Yactoton 60 'L, onpeaensaAoT Npu YacToTax NUTaloLWero Hanpsaxeuua 59,5 n 60,5
Mu,.

3 MNMorpewHoCT eMKOCTHbIX TPaHCHOPMATOPOB ONPEAENAIOT NPU Harpy3Kax, COOTBETCTBYHOLLUX BCEM
Knaccam TouvHocTU. [lo pesynbTaTam WCMbITaHUA ANA YyTBEPXKAEHUA TuUMa [OMNYCKAaeTcA NpoBepATb
NOrpPeLHOCTM 3TUX TPaHCHOPMATOPOB TONBKO MO BbICLIEMY KACCY TOYHOCTW.

4 MorpelWwHoCcTn 0O6MOTOK ANa 3alWnTbl onpeaensatoT npu HanpsxKeHusax 0,2 u 1,2 HOMUHaNAbHOIO
3HaveHuA.

5 Mpn NnprMemo-cAaToYHbIX UCNbITAHUAX onpeaesieHMe NorpewHocTen TpaHcGOpPMaTOpPOB NPOBOJAT
NPU MeHbLIEM YMCNEe 3HAYEHWIM HaNPAXKEHUM M MOLHOCTEM W MNPU HOMWMHANBHOM YacToTe, ecnau
060CHOBAHHOCTb TaKOTO YMEHbLUEHWNA NOATBEPKAEHA KBAIMPUKALMOHHBIMMU M TUMOBLIMU UCMbITAHUAMM.

9.7 HanpﬂmeHme Ha BBOAaX PA3OMKHYTOro TpeyrosibHMKa BTOPUYHbBIX AOMNO/IHUTE/IbHbIX 0bMOTOK



TPEXOOMOTOUHbIX TpaHchopmaTopoB (cm. 6.4) U3MepPAIT NpPU Harpyske 3TUX OOBMOTOK HOMWHabHOM
MOLLHOCTbIO € KoaddnuneHTom MmoLHOCTH 0,8 (XapaKTep HarpysKKU - aKTUBHO-UHAYKTMBHbIN).

Ona  nonyyeHMAa CUMMETPUM NepPBUYHOrO $asHOro HaAMPAMKEHWA [OMYCKAaeTcA MCNbITbiBATb
TpaHchopMaTop B NUTALOLLEN CETU C 3a3EeMJIEHHOM HENTPA/IbIO MO CXeMaM, M30bpaXKeHHbIM Ha pUCYHKax b.9
n 6.10 npunoxenHua b.

9.8 HanpsaxeHWe Ha BBOJAX PA30OMKHYTOrO TPeyrosbHWMKa BTOPUYHbIX AOMOJHUTEbHbIX 0BMOTOK
TpaHcpopmaTopoB (cMm. 6.7), BO3HMKaAlOLLLEe NPU 3aMblKaHUM OZHOM 13 a3 NepBUYHbIX OBMOTOK Ha 3eMito,
N3MEePAIOT NMPU HOMMHANBHOM 3HAYEHUM HArpy3KM LOMNOJAHUTE/NbHbIX OOMOTOK WM 3HAYEHUW HArpysKu
OCHOBHbIX BTOPUYHbIX OOMOTOK, COOTBETCTBYIOLLEN HU3LLEMY KNACCYy TOYHOCTH.

Mpwn sTom TpaHchopmaTOpbl BKAKOYAIOTCA B CETb C U30/MPOBAHHOM HEWTPANblO, @ UX JIMHENHble
BbIBOAbI NEPBMYHbBIX OOMOTOK NOOYEPEAHO 3aKOPaAYMBaAlOT Ha 3eMto. [lonycKkaeTca NpPoBoAMTb UCMbITaHUE
Ha Ntobbix AByX dasax TpaHCPOpPMATOPOB.

MpumeyaHme - Mpu ncnbiTaHmaAx No 9.7 n 9.8 Heob6xoANMMO 3a3emaeHUE JOMNONHUTENbHbIX BTOPUYHbIX
0O6MOTOK 4Yepe3 npobuBHON nNpeaoxpaHuTenb AAA TPaHCHOPMATOPOB, BK/AKOYAEMbIX MO CXEMam,
n306parkeHHbIM Ha pUcyHKax 6.4 u b.5 npunoxeHus b.

9.9 UcnbiTaHWe Ha Harpes Npu NpeaesibHo MoLWHoCTH - no FOCT 3484.2 meTo40M HenocpeacTBEHHOM
Harpysku Npu NUTaHUM HOMUHANbHBIM HaNPAXKEHWUEM CO CTOPOHbI MePBUYHOM 0OMOTKU U pacnpeaeneHnem
Harpyskm coriacHo 5.4. Mpu 3TOM AOMNYCKAaeTcA KOHTPO/MPOBATb TOJIbKO Temnepatypy O6MOTOK Mo
M3MEHEHMUIO COMPOTMBAEHUA, @ Y MACNOHAMNOAHEHHbIX TPAHCPOPMATOPOB TaKKe TeMnepaTypy BEpPXHMX
cnoes macna.

9.9.1 McnbiTaHMe Ha HarpeB Ha BTOPUYHbIX OOMOTKax eMKOCTHOro TpaHcpopmaTopa

McnbiTaHMe npoBOAMTCA HA KOMMJIEKTHOM €eMKOCTHOM TpaHchopmatope WM TONbKO Ha
3NEeKTPOMarHMTHOM  ycTpoicTee. [lpy nNpoBefeHUM  UCMbITAaHMA Ha  KOMMNAEKTHOM  €MKOCTHOM
TpaHchopMmaTope yCTaHaBAMBALOT Hanboiblee paboyee HanpaXKeHNe NepBUYHON 0OMOTKN.

Mpwn npoBeAeHNN UCNBITAHUA Ha 3NEKTPOMArHUTHOM YCTPOMCTBE NPOMENKYTOUHbIA TpaHcPopmaTop
HacTpamBaloT TaKMM 06pa3om, YToObl HanpsaKeHne BTOPMYHOM 06MOTKKN U, cooTBeTCcTBOBAMO Tabanue 24.



UcnbiTaTenbHoe HanpAaxeHune anAa ncnbliTaHMA Ha Harpes

Tabnuua 24

BTopuyHana MNpeaenbHaa MOLLHOCTb
HomuHanbHaa BTOpMYHAA HarpyskKa N
HarpyskKa BTOPUYHOM 0BMOTKM
KoadpopumumeHT Fv=1,2 Fv=1,5unm1,9 Fv=1,9
HaNPSAXKEHUA U
Bpema HenpepbIBHO 30c 8y
TecToBas dneKkTpomarH | KOMNAeKTHbIA | DNeKTPOMArHUTH | KOMNNEKTHbIA | INeKTPOMArHMTHO | KomnnekTHbid | dnekTpomar | KomnaeKTHbI
KOHUrypaumsa UTHOE €MKOCTHbI o€ yCTpOoICTBO €MKOCTHbIM € YCTPOoMnCcTBO €MKOCTHbI HUTHOE 7
yCTpoMncTBO | TpaHchopmaTtop TpaHcdopmaTop TpaHchopmaTop | YCTPOMCTBO | EMKOCTHbIN
TpaHcdopma
TOop
Menmarensioe | 1,2:U, | U, =1,2:U, |, _L2:U, |U=12.U, |, _L2U, |U=12U, |, _U, |U=U,
HanpsXKeHne 4o K 2 K 2 K c K
MOMEHTa, Koraa HOM HOM HOM C
pocT
Temnepatypbl
(HarpeB) - HUxke 1
°C/u.
UcnbiTaTenbHoe - - U. - F,-U, | U =F U, U. - L,9-U,, U, =19-U, - -
Hanps»KeHue ans 2 2
K K

BPEMEHMU
(npomonkuTENbH
0CTW) OTKasa

HOM

MpumeyaHue - 4ONONHUTENIbHOE UCMNbITaHWE NPOBOAAT, €C/IM YKa3aHa npeaesibHasA MOLWHOCTb.




McnbiTaHMe Ha Harpes MpPoOBOAAT MNPUM HOMMHANLHOW Harpyske BTOPMYHOM Lenn MuAKM Npu
MaKCMMaNbHOM HarpysKke BTOPUYHOM Lienn, ecam nNpeacTaBNeHO HECKOIbKO BTOPUYHbBIX HarpysokK (cm. 5.4).
TemnepaTypy 3anucbiBatoT.

Echn npepactaBneHO HECKO/IbKO BTOPUYHbIX OOMOTOK, WUCMbITaHWE MPOBOAAT C OAHOBPEMEHHbIM
NOAKAOYEHMEM COOTBETCTBYHOLLLEN HOMMUHA/IbHOM BTOPUYHOM Harpy3Ku1 K Kaxaon BTOpUYHOM 06MOTKe, ecnm
MEXAY N3roTOBUTENEM U MOKYyNaTesIemM He OrOBOPEHO MHOE.

HarpysKky Ha LONOAHUTEIbHYO 0OMOTKY NOAAOT COrnacHo 5.4.

TemnepaTtypa OKpYKatoLen cpeabl Ha MecTe UCNbITaHMW A0AXKHa cocTaBaaTb oT 10 °C go 30 °C.

EMKOCTHble TpaHchopmaTopbl UAM OOHO 3SNEKTPOMArHUTHOE YCTPOWCTBO MCMbITbIBAKOT COrMNacHO
MYHKTY a), 6) 1 B), COOTBETCTBEHHO.

a) Bce TpaHchopmaTopbl UCNLITHIBAOT NPU HanpsxeHun, B 1,2 pasa npesblWatoWem HOMUHANIbHOE
HanpsAXeHne NepBUUYHON OOMOTKN.

Ecnn ykasaHa npegenbHas MOLWHOCTb, UCMbITaHMA TpaHchopmaTopa NPoBOAAT NPU HOMUHANBLHOM
HanpaXeHun NepBUYHOM OOBMOTKM, NMpPU BTOPMYHOW HArpysKe, COOTBETCTBYHOLLENW AAHHOW npeaenbHOM
MOLLHOCTU U NpU KO3DULMEHTE MOLLHOCTU, PAaBHOM eauHULe, 63 NoAaun HarpysKu Ha AONOJHUTENbHYIO
0BOMOTKY.

Ecav npepenbHas MOLWHOCTb YKasblBaeTcA [A/1A HECKO/IbKMX BTOPUYHbIX OOMOTOK, WCMbITaHUA
TpaHchopMaTopa NPOBOJAT OTAENbHO, C NOOYEpPeAHbIM MOAKAOYEHNEM KaXKA0N O0BMOTKM K BTOPUYHOM
Harpyske, COOTBETCTBYIOLLEW AAHHOW NpeaesbHON MOLWLHOCTM, Npu KosbduLMEHTE MOLLHOCTM, PAaBHOM
eauHuue.

McnbiTaHne NnpofoaKaloT A0 Tex Nop, NOKa TemnepaTtypa TpaHchopmaTopa He ctabunmsmpyercs.

6) TpaHchopmaTopbl ¢ KoappuumeHTom HanpsxkeHua 1,5 ansa 30 ¢ uaum 1,9 ana 30 ¢ UCNbITbIBAOT NPU
MX cooTBeTcTByloWwem HanpaxeHun ana 30 ¢, HAaYMHAA nNocne MNPUNOXKEeHUA HanpaxKeHuAa, B 1,2 pasa
MPeBbIWAOWero HOMWHA/NIbHOE, B TEYEHME BPEMEHW, [AOCTATOYHOrO AAA LOCTUMKEHUA YCTOMYMBOTO
TeMMepaTypPHOro COCTOAHUA; Harpes He AOMKEH NPEBbLIWATL 3HaYEHMeE, YKa3aHHoe B Tabanue 18, 6onee yem
Ha 10 °C.

Jonyckaetca Takue TpaHchopmaTopbl WCMbITbIBaTb MPUM WMX COOTBETCTBYHOWEM Ko3appuumeHTe
HanpsaxeHua aaa 30 ¢, HAYMHAA C X0NO0LHOI0 COCTOAHMA; HarpeB 0OMOTKM He AoKeH npesbiwaTb 10 °C.

MpumeyaHue - JaHHOE UCMbITaHWE MOXHO He NPOBOAMUTb, ECIN CTb ApYrMe cnocobbl AOKa3aTb, YTO
TpaHchopmaTop ByaeT yaoBAETBOPUTENbHO GYHKLUMOHUPOBATL B AAHHbIX YCAOBUSX.

8) TpaHchopmaTopbl € KOIGDULMEHTOM HaNpsAXKeHUa 1,9 ana 8 Y UCMbITLIBAIOT NPU HANpPAXKeHUK, B 1,9
pa3 npesblWaloWem HOMUHaNbHOe, AnA 8 4, HaunmHaAa nocne NPUIOKeHUA HanpaxeHua, 8 1,2 pasa
NPEeBbIWAOWEr0 HOMWHANbHOE, B TEYEHWE BPEMEHM, AO0CTAaTOMHOrO ANA AOCTUMKEHWUA YCTOMYMBOTO
TEMNEPATYPHOro COCTOAHMA; NPEBbILIEHNE TEMNEpPaTypbl HE AO/IKHO MPEBbILLATL 3HAYEHWUI, YKa3aHHbIX B
Tabanue 16 6onee yem Ha 10 °C.

JNeKTPOMarHMTHoe YCTPOMCTBO CYMTAETCA [AOCTUIWMM CTabuAbHOrO COCTOAHMA, €eCcnM  pocT
TemnepaTypbl He npesblwaetr 1 °C B yac. MeperpeB Temnepatypbl 06MOTOK onpepensercds MeTogom
NU3MEHEeHUA CONPOTUBAEHMUA.

TemnepaTtypy OKpy»KatoLero Bo3ayxa MOXKHO U3mepATb cornacHo NOCT 3484.2.

9.9.2 McnbITaHMe Ha Harpes Ha AONOJIHUTE/IbHbIX BTOPUYHbIX 0OMOTKax eMKOCTHOro TpaHcpopmaTtopa
ONA KOHTPOA U30NIALMN CETU

Echn opgHa M3 BTOPMYHLIX OBMOTOK MCMOMb3yeTcA Kak OOBMOTKA ANA KOHTPOAA M30NAUMM CeTH,
ncnbiTaHWe NPOBOAAT B cooTBeTcTBMM € 9.9.1 nocne UcnbiTaHUA, ONMCAHHOTO B Npoleaype a).

Mpu npoBeAeHUM NOLrOTOBUTENIBHOTO MUCMbiTaHMA (cTabunusaumm paboyero pexkmma) npwu
KO3pPUUMEHTE HANPAKEHUS NEPBUYHON 0BOMOTKM 1 ¢ AONONHUTENBHON OBOMOTKM CHUMAIOT HarpysKy.

Bo Bpema ucnbiTaHWA npu Hanpsa)eHuu, B 1,9 pa3 npesbiwatolem HOMWHaNAbHOE HanpaxeHue
nepBMYHOM OOMOTKM ana 8 4, Ha AONOJSHUTENbHYHDO OOMOTKY NOZANT BTOPWUYHYHO HAarpysKy,
COOTBETCTBYHOLLYIO HOMUHANbHOM NPeaeNbHOM MOLLHOCTM COFNAcHO 5.4, B TO BpeMsA KaK Ha apyrne obmoTKu
NoAatoT Harpy3Ky, PaBHY MX HOMUHAALHOW BTOPUYHOM HarpyskKe.

Echv pna  apyrMx  BTOpUYHbIX OOMOTOK  yKa3biBaeTCA MpefefibHas MOLLHOCTb, MPOBOAAT
[OMNONHUTENbHOE UCMbITaHWe coriacHo 9.9.1 npu KoadduLUMeHTe HanpaKeHUA NepBUYHO 06MOTKK 1,2 6e3
noAayn HarpysKu Ha AOMNONHUTENbHYIO OOMOTKY.

MpumeyaHne - HanpsxeHne U3MepAOT Ha nNepBUYHOM OOMOTKE, TaK KaK AencTBuTeNbHoe
HanpsaXeHne BTOPUYHOW OOMOTKM MOKET OblTb 3HAUYUTENbHO MEHblUe HOMWMHAJbHOTO HAMPAXKEHWUS
BTOPMYHOMN OOMOTKM.



9.10 UcnblTaHMe Ha YCTOMYMBOCTb K OJAUTENbHbIM OAHOGMA3HbIM 3aMbIKaHUAM MUTAIOLWLEN CEeTM Ha
3eMJIH0 NPOBOAAT TONbKO A/1A 3a3eMAAEMbIX TPaHCHOPMATOPOB, NPeaHA3HaAYeHHbIX A paboTbl B ceTaAx ¢
N30MPOBaHHOM HelTpanblo (cm. 6.6).

K TpexdasHbim TpaHchopmaTopam, a TaKKe K TpexdasHbIM rpynnam ogHodasHbIx TpaHcOpPMaTopos,
06beANHEHHDbIX NPeanpUATMEM-U3TOTOBUTENIEM B  €4MHYI0  KOHCTPYKUWMIO, NoABOAAT TpexdasHoe
CMHYCOMAANbHOE U CUMMETPUYHOE HanpsAXKeHue, OT UCTOUMHWKA C He3a3eMJIEHHOW HEeWTpanbio, paBHoOe
Hambonbluemy paboyemy 3HadeHuto no FOCT 1516.3, c nocneayrOWMM 3ambiKaHMem ogHoW U3 ¢as
nepBuUYHON 06MOTKKM Ha 3emnto. K ogHodasHbIM TpaHcPopmaTopam NoaBOAAT HanpsaxKeHue, pasHoe 1,9
HOMMWHANbHOTO.

Mpu ncnbITaHMM TPaHCHOPMATOPOB BTOPUYHbIE OBMOTKM AONKHbI ObiTb Harpy»XeHbl MOLLHOCTbIO,
YKa3aHHOM B AOKYMEHTaLMN Ha TpaHCPOPMaTOpPbl KOHKPETHbLIX TUMOB.

B stom pexxmme TpaHcdopmaTopbl MCMbITbIBAOT B TeyeHue 8 4. [lpeBbiweHne TemnepaTypbl
TpaHchOPMaTOPOB AONKHO COOTBETCTBOBATL 6.11.4.

Temnepatypy TpaHchopmaTopoB, MOABEPraloWMXCA NOBbILWEHHOMY HanpsaAxeHuto B TeyeHune 30 ¢
(tabnmua 24), He KOHTPOINPYIOT.

Mocne 3TUX MUCNbITaHUIA TPaHCHOPMATOPLI AOMKHbI ObiTb NOABEPrHYTbI MOBTOPHLIM UCMbITAHUAM B
obbeme NpMemo-cAaToOUHbIX.

9.11 UcnbITaHUA HA YCTOMYMBOCTb K TOKAM KOPOTKOIO 3aMblKaHMA NPOBOAAT CAeAyHoWMM 0bpasom:

- K nepBMYHbIM 0OOMOTKam TpaHcOpMaTopoB MOABOAAT HanpskeHue, pasHoe 0,9 - 1,05
HOMWHAJIBHOTO, NMPW PA3OMKHYTbIX BTOPUYHbIX OOMOTKAX. 3aTeM OAHY U3 BTOPUYHbIX OOMOTOK C MOMOLLbIO
CNeumnanbHOro YyCTPOMCTBA 3aKOPaYMBatOT U BbIAEPKMBAIOT pexXMm B TedeHue 1 c. Mpu 3Tom HanpaXKeHue Ha
BbIBOAAX NEPBUYHON OOMOTKM JONKHO COXPAHATLCA B YKA3aHHbIX Npeaenax.

Kputepum oLeHKN A0MKHbI ObITb YKa3aHbl B JOKYMEHTaLMKN Ha TpaHCPOPMaTOpPbl KOHKPETHbIX TUMOB.

Mpwn NcNbITaHUWN 3NEKTPOMArHUTHBIX TPAHCHOPMATOPOB U INEKTPOMATHUTHBIX YCTPOMCTB EMKOCTHbIX
TpaHcPopMaTOpPOB HaMPAKEHNE AONYCKAETCA NOABOANUTL CO CTOPOHbI BTOPUUYHbIX OBMOTOK NpY 3aMKHYTOM
HaKOPOTKO NepBUYHOI 0OMOTKE.

9.12 PaboTy eMKOCTHbIX TpaHCcHOPMATOpPOB MNpPWU NEPexogHblXx MNpoueccax MpPoBeEPAOT C
ocumnnorpaduyeckorn 3anucblo UAM  onpedeneHMem MoKasaTenen npouecca Apyrumu  MeToaamu,
obecneymBaroLLMMM HEOBXOAMMYIO TOYHOCTb U3MEPEHWUIA.

9.12.1 WcnbiTaHMe Ha 3aTyxaHMe nepexo4HOro npouecca nNpu KPaTKOBPEMEHHOM KOPOTKOM
3aMblKaHWMM BO BTOpMYHOM Lenn (cm. 6.13.1) NpoBOAAT 3aMblKaHMEM HAKOPOTKO BBOLOB OCHOBHOWM
BTOPUYHOW 0OMOTKM TpaHChOpPMaATOpPa NPU OMbITe XO0CTOrO Xo4a. MaseHne HanpaKeHUA BO BHELLHEN Lenu
npu 3TOM A0/MKHO 6biTb He 6onee 10% HOMWHANLHOIO 3HaYeHUA. JANTEeNbHOCTb NEpPEXOAHOro npouecca
onpeaenaoT AecATb pas. HM B oA4HOM cnyyae ANNTENbHOCTb MepexofHOoro npouecca He A0/KHa NpeBblWwaTh
0,2c.

9.12.2 UcnblTaHNE Ha CKOPOCTb CHUMKEHUA BTOPMYHOIO HAMNPSAXKEHWUA A0 YCTAHOB/JIEHHOrO 3HAYeHuA
(cm. 6.13.2) npu BHE3aMHOM KOPOTKOM 3aMblKaHMUM Ha 3a)KMMax NepBUUYHOMN Lienu NpoBoaAT MO ABa pasa C
HaMMeHbLUEeN B BbICLLEM KJacce TOYHOCTM M HanboIbLel B HU3LWEM Kaacce TOYHOCTM aKTUBHO-MHAYKTUBHOM
Harpyskon c KoapopuumeHTom mowHoctM 0,8 n Npu MrHOBEHHOM MEPBUYHOM HAMPAXKEHWUW, BANSKOM K
HYJ1€BOMY M MaKCMMa/sibHOMY 3Ha4YeHMAM. ITa NPOBEPKA MOXKET BbITb NPOBEAEHA MO CXeME, M306parKeHHOM
Ha PUCYHKe 2, COOTBETCTBYIOLLEN ISKBMBANEHTHOW CXeMe eMKOCTHOro TpaHcdopmaTtopa. lMapameTpbl
3KBMBANEHTHOM CXeMbl SO/XKHbI OblTb YKa3aHbl B AOKYMEHTAUMM HA TPaHCHOPMATOPbI KOHKPETHbIX TUNOB.
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T1 - nuTatowmii TpaHcdopmatop; C - KoHAeHcaTop 0T6OpPa MOLLHOCTU
€MKOCTHOro TpaHchopmaTopa; T2 - TpaHchopmaTop HaNpsKeHUs



ana ocumnnorpadpuposaHma; Y - 3NEKTPOMArHUTHOE YCTPOMCTBO
€MKOCTHOro TpaHchopMaTopa; B - BbICOKOBONbTHbIM
KOPOTKO3aMmblKaTe/ib; S; - Harpy3ka OCHOBHOM BTOPUYHOM 0OMOTKM

PUCYHOK 2 - DKBMBANIEHTHAsA CXeMaA EMKOCTHOrO TpaHchopmaTopa

JonyckaeTca NpUMEHATb ApyrMe MeToAbl WCMbITaHWMKA, KOTOopble A[O0MXHblI ObiTb YKasaHbl B
OOKYMEeHTauMM Ha TpaHCcHOpPMaATOPbl KOHKPETHbIX TUMOB.

9.13 MeToAbl U BUAbI UCMBITAaHMIA TPAaHCHOPMATOPOB Ha YCTOMUYMBOCTL K KNMMATUYECKMM BHELIHUM
Bo3gencTayowmm dpaktopam no NOCT 16962.1 1 mexaHUYECKMM BHELLHUM BO34,eNCTBYHOWMUM PaKTopam no
FOCT 16962.2 ponxHbl 6biTb YKasaHbl B AOKYMEHTAUMM Ha TpaHCHOPMaTOpbl KOHKPETHbIX TUMNOB B
3aBUCUMOCTM OT UCMOJIHEHUA U KOHCTPYKTUBHbIX 0COHBEHHOCTEN TPaHCHOPMATOPOB.

Mpu McnbITaHUAX TPaHCGOPMATOPOB KATEropMM pasmelleHna 1 Ha BO3AeNCTBME HArpy3oK OT BETPa,
ronosiefa v TAXXEHMA NPOBOAOB OCHOBaHWeE TpaHCHOPMATOpPa XKECTKO 3aKPenaaT, a K cepenHe BbiBOAA
ero nepsBuMYHOM OOMOTKM NPUKNAALIBAIOT HArpy3Ky, YCTAHOBAEHHYyl B 6.8.3. YKa3aHHYyl Harpysky
NPUKA3AbIBAOT NMOOYEPESHO B TPeX B3aMMHO NEPMeHAMKYAAPHbIX HAMpaB/JeHUAX: B FOPU3OHTANbHOM
NIOCKOCTM MO OCK BbIBOAA B CTOPOHY OT TPaHCHOPMATOpPa, B rOPU3OHTANbHOM NAOCKOCTM B HAMpaBiAeHUN,
nepneHANKYAAPHOM K OCU BbIBOAQ, U B BEPTUKAIBHOW NJIOCKOCTU MO HamnpaBAE€HUIO K OCHOBAHMIO.

[na cTep)kHeBbIX BBOAOB M BbIBOAOB, PACNO/IOXEHHbIX BEPTUKA/IbHO, HArpys3Ky nNpuWKAagbiBaloT
nooyepeaHo B ABYyX HanpaBNeHUAX: BEPTUKA/IbHO BBEPX U TOPU3OHTANIbHO B IIOOOM HanpaBaeHUN.

B KaXK40M HanNpaBAeHUW BPEMA BbIAEPKKN HArPy3KM - 1 MUHYTa.

TpaHchOpPMaTOp CYMTAIOT BbIAEPNKABLUMM UCMbITAaHWE, €C/IM BO BPEMSA M NOC/AE ero NpoBeAeHus He
OTMEYEHO NoBpeXAEHUI TpaHcPopMaTopa MM BbIBOAA, TEYM MACNA Y MAaCNOHAMNONHEHHbIX U YBEANYEHUA
YTEUYKM rasa y ra3oHano/IHeHHbIX TPAHCPOPMaTOpOB.

9.14 OnpeaeneHne KOAMYECTBEHHOM YTEYKM rasa ra3oHanosIHeHHbIX TpaHCchopMaTopoB

McnbiTaHWe No onpeaeneHunio yTeuykn NpoBoAAT Npu Temnepatype (25 +/- 10) °C.

NcnbiTyeMblit TpaHcpopmaTop, 3aN0NHEHHDBIM 0 HOpMUpPYyemoro paboyero (MMHMManbHOro paboyero
AN HOMWHaNbHOTO paboyero) AaBNEeHUs, MOMELLAOT B 3aMKHYTbI 06bem (Kamepy, 4exon M3 NOSMMEPHOM
N/IEHKK), KOTOPbI HE AOMMKEH MPEBbILLATL HAPYKHbIN 06bEM UCMbITYEMOro TpaHchopmaTopa bosee Yem B
3 pasa.

Mocne ycTaHOBKM TpaHcHOpMaTopa B 3aMKHYTbIM 06bem B MOCAEAHNI BBOAAT LyN YYBCTBUTEbHOTO
npubopa (TeyenckaTensn), pearmpyroLLero Ha Masble KOHLEHTPALLMM ra3a, KOTOPbIM 3aNoSHEH UCMbITYEMbIN
TpaHchopmaTop, M OUKCUMPYIOT NoKasaHua npubopa. Yepe3 onpeneneHHbI MPOMENKYTOK BpemMeHu
BbIAEPXKKM TpaHchOpMaTopa B 3aMKHYTOM 06beme (Hanpumep, Yepes 1 4) onepaL Mo NOBTOPAIOT.

l'of0BYIO YTEUKY rasa g, % maccbl rasa B UCMbITyeMOM TpaHChopmaTope, onpeaenatoT no ¢opmyne

_8,76-10°-AC-P,-AV

dtpv. %

rae AC - pa3sHOCTb KOHLEHTPaLMM rasa B 3aMKHYTOM o6beme 3a Bpems BblAEPKKY, I/ 1;

P, - pasnexue rasa, pasHoe 1 krc/cm?;

AV - pasHOCTb MeX Ay 3aMKHYTbIM U Hapy»KHbIM 06beMOM MCMbITYyeMOro TpaHchopmaTopa, f;
P, - naBneHue rasa B TpaHchopmaTtope npu ncnbitaHmm (abcontoTHoe), Kre/cm?;

Vir - 06bem rasa B TpaHchopmaTope, N;

d - NNOTHOCTb rasa B TpaHcPopmaTopeE;

t - Bpema mexay uamepeHuamu, u.

[na TpaHchopmaTopa, 3aN0JHEHHOrO 3/1era3om, onpesensatoT no popmyne

AC-P -AV
q:1,45105ﬁ(6)

u I'T

MpumeyaHme 1 - 3HauyeHUs o6beMOB, HEOOXOOUMBIX AR BbIYMCAEHWUS YTEYKU, LO/MKHbI OblTb
onpeaeneHbl C MOFPELIHOCTbIO, He NpeBbiwatowen 20%.



MpumeyaHue 2 - Ecam wkana npubopa Ana onpeseneHns yTeukm He KanmbpoBaHa HenocpeacTBEHHO
B 3HAYEHMAX KOHLLEHTPALMK rasa, r/a, 3T 3HadeHua HaxoaaT no 3asmcumoctun C = f(H) (rae H - NoKasaHusa
npubopa B eAMHULAX LLIKa/bl), MPUIOKEHHOM K cBUAETeNbCTBY 06 aTTecTauumn (KanmbposKe), NpoBoaMMON
B YCTaHOB/IEHHOM MoOpAAKe.

9.15 UcnbiTaHMe Ha NPOYHOCTb NPU TPAHCNOPTUPOBAHUN

9.15.1 MeToapl UCMbITaHMA Ha NPOYHOCTb NpU TpaHcnopTupoBaHun no FOCT 23216 A0MKHbI 6bITh
yKa3aHbl B JOKYMEHTALUM HA TPAHCHOPMATOPbl KOHKPETHBIX TUMOB.

9.15.2 Tocne wucnbiTaHUA TpaHCcHOPMATOPbl PACMaKoOBbIBAOT, MNPOBOAAT BHELWHWA OCMOTP
TpaHcPOpPMaTOpOB, Tapbl, KPENJEHWN, @ TaKXKe NPOBEPAIOT NapaMeTpbl, YCTAHOB/IEHHbIE B JIOKYMEHTALLMN Ha
TpaHcPopMaTOpbl KOHKPETHbLIX TUMOB.

9.15.3 TpaHchopmaTop M ero ynakoBKY CHMTAIOT BblAEPXKaBLIMMU UCMbITaHWE, eCN:

a) NPy BHELWHEM OCMOTpPE YNaKOBKMN He 0BHapyKeHbl MEXaHUYECKUE NOBPEXKAEHUA Tapbl, BeayLUne K
noTepe 3aWMTHbIX CBOWCTB, @ TAK}Ke HapyLUeHUs KpenneHU ynakoBaHHbIX U34enui B Tape. JJonyckaerca
ocnabneHve KpenaeHun uspenua B Tape, eCin 3TO He MPUBENO K MOBPEXAEHWMI0 TpaHcpopmaTtopa B
npouecce UCNbITaHUA;

6) Npy BHelWHeM ocMoTpe TpaHCchopmaTopa He ObHapyKeHbl NOBPEXKAEHUA, NPENATCTBYOWME ero
paboTe, a pe3ynbTaTbl MOBTOPHbLIX UCMbITAHUN Ha 3/IEKTPUYECKYIO MPOYHOCTb M30NAUMK U onpeseneHue
NOrPeLHOCTEN - NONOXKUTE/IbHbIE.

9.15.4 Mpw ynakoBKe HECKOJIbKMX TPaHCPOPMATOPOB B OAMH ALLUK A0MNYCKAETCA NPOBOAUTL MPOBEPKY
napameTpoB BblBOPOYHO. YMUCNO noasiexalmx UCMbITaHUO TPaHCHOPMATOPOB LOMKHO ObiTb yKasaHO B
OOKYMEHTaLUMM Ha TpaHCHOPMATOPbl KOHKPETHbIX TUMOB.

9.15.5 [na KpynHorabapuTHbIX TpaHcPOPMATOPOB MWCMbITAHME [OMyCKaeTca He npoBOAUTb, a
CNOCOBHOCTb TPAaHCHOPMATOPOB U YNAKOBKM MPOTUBOCTOATL Pa3pyLUAOLLEMY BO3LENCTBUIO MEXAHUYECKMX
Harpy3oK Npu TPAHCNOPTUPOBAHMM OLLEHMBAKOT NO Pe3y/ibTaTaM TPAHCNOPTUPOBAHUA ITUX UM aHANOTUYHBIX
nsgenuin notpeburtento.

9.16 UcnbiTaHMe ynakoBKM TpaHcpopmaTopa Ha cbpacbiBaHue

9.16.1 MeToAabl UCNbITAaHUSA YNaKOBKM TpaHchopmaTopoB Ha cbpacbiBaHMe no FOCT 18425 gonxKHbI
ObITb YKa3aHbl B JOKYMEHTALUKN Ha TPAaHCPOPMATOPbI KOHKPETHbLIX TUMNOB.

9.16.2 MWcnbiTaHUO nNoOABEPraldT YNaKoOBKY CYMMapHOM Mmaccoli (BmecTe € ynaKOBaHHbIM
TpaHcpopmaTopom) Ao 200 Kr. YNakoBKYy cymmapHon maccon 6osiee 200 Kr, a TaKKe YNaKoOBKY,
MapKMPOBaHHYO 3HaKom "Xpynkoe. OCTOPOXHO", MCMbITaHWMIO Ha MNPOYHOCTb NPW cHpacbiBaHUM He
noaseprator.

9.16.3 AwwMK (ynakoBKy) C HaxoAawMmCA B Hem TpaHcpopmaTopom (TpaHchopmaTopamu) Wau
MaKeTOM, MMUTUPYIOLWLMM yrNaKoBaHHble TpaHcPOopmaTopbl, cOpacbiBalOT oAMH pa3 Ha naowaaxky no FOCT
18425 Ha ero TopueBytO CTOPOHY C BbICOTbI:

0,5 M - Npu cymmapHon macce (TpaHcpopmaTopa v ynakoBku) Ao 100 Kr BKAOUYUTENBHO;

0,3 M - Npu cymmapHoi macce (TpaHcpopmaTopa M ynakoBku) cebiwe 100 Ao 200 Kr BKAKOYMTENLHO.

9.16.4 Mo OKOHYaHUM UCMbITAHUA NPOBOAAT BHELIHMA OCMOTP YNaKOBKM.

9.16.5 YNaKoBKy CYMTAIOT BblAepKaBLUEN UCMbITAHUE, €CAM NPU BHELWIHEM OCMOTPE He OOHapyKeHbI
NoBpeXaeHUA, BeayLme K NoTepe ee 3alUnTHbIX CBOMCTB. JonycKaeTcs ocnabaeHne oTAeNbHbIX KpenaeHUN.

9.17 NMoaTBepKAeHMe cpeaHelt HapaboTKM A0 OTKa3a NPOBOAAT Ha OCHOBAHUM cbopa y noTpebuTtenei
n 06paboTkn MHPopmaummn o pabote TpaHCPOPMATOPOB UAN MUX MPOTOTUMNOB MO METOAMKE, YKa3aHHOM B
OOKYMEeHTauMmM Ha TpaHcHOPMATOpP KOHKPETHOMO TUNa.

9.18 UcnbiTaHWA HA repmeTUYHOCTb - No FTOCT 3484.5.

9.19 [nvHY nyTM YyTEYKWM BHELHeN M30asuMM TpaHcHOPMaTOPOB HA COOTBETCTBME TpPeboBaHMAM
6.9.1.4 nposepatot no NOCT 9920.

9.20 U3mepeHMe CONPOTUBNEHNS OBMOTOK NOCTOAHHOMY TOKY npoBepatoT no FOCT 3484.1.

9.21 UcnbiTaHWEe HA BHYTPEeHHee AyrosBoe 3amblKaHue
McnbiTaHne npoBogAT ANA NPOBEPKM COOTBETCTBMA TpaHcpopmaTtopa TpeboBaHuam 6.10.6.

TpaHchopmaTop OCHAWAT BCEM Heobxogumbim 060pyAOBaHMEM W YCTAHAB/AMBAKOT B YC/OBUAX,
aHaNIoOMMYHbIX YCI0BUAM SKCMAyaTaLUu.



OcHoBaHWe TpaHchopmaTopa nNoOMelatoT Ha ¢yHAAMeHT BbicOTOM He MmeHee 500 mm. [Ona
rasoHanoJ/IHEHHbIX TPAaHCHOPMATOPOB AaAB/EHME HAMOJIHEHUA HE AO0/KHO OblTb MeHblle HOMWHAbHOMO
AaBneHua HanoaHeHua npu 20 °C.

Mpn wUCNbITaHUM HA BHYTPEHHEe AyroBoe 3aMblKaHMe HeobxoaMmo onpenennTb rpPaHuLbl
AonycKkaemol 061acTi BOKPYr TECTUPYEMOro 06BEKTA, UMEIOLLLETO BbICTYMatoWue Yyactu. inameTp AaHHOroO
y4yacTKa J0JiKeH bbITb paBeH guameTpy TpaHchopmaTopa (no camomy bonbliomy pasmepy) NaOC BbicoTa
06pasua, yMHOXeHHaA Ha ABa, C MUHUMA/IbHbIM AMAMETPOM 2 M.

McnbiTaHne npoBogAT Ha TpaHcPopmaTope, KOTOPbLIA WM3Ha4yaAbHO HaxoAWICA MpU TemnepaType
OKpy»Katowwen cpeabl.

YacToTa ucnbiTaTtenbHOro TOKa A0NXKHA NeXKaTb B npeaenax 48 - 62 I'u.

TOK Ayry BO BpemA WCMbITaHWUIA AOMKEH MMETb acCMMeTpu4Hyto dopmy. [encTeytollee 3HadYeHue
CMMMETPUYHON COCTaBAAIOWEN [AOKHO PaBHATHCA TOKY TEPMMUYECKOW CTOMKOCTM TpaHchopmaTtopa, a
nepBoe aMMNAUTYAHOE 3HaYeHWe NOJIHOFO TOKA COCTaBAATb 1,7 AEMCTBYIOLLErO 3HAUYEHMA.

Jonycku chegytowume:

+/- 5% Ha cpefHeKBaApaTUYEcKoe 3HaYeH e TOKa;

+/- 5% Ha NPOAONKNTENBHOCTD.

MOLLHOCTb UCTOYHMKA NUTAHWA J0MKHA ObITb OCTAaTOYHOM ANA NOAAEPHKAHUA CUHYCOMAANbHOIO TOKA
AyroBOro 3aMbIKaHWA Ha NPOTAKEHUUN BCETO UCMbITaHUA.

B KauyecTBe WCTOYHWMKA AYrM Yepes [NIaBHYI0 U30NALMIO BHYTPU UCMNbITAaTE/NIbHOrO O6BEKTA MOMKHO
MCNo/ab30BaTb NPOBOA, ANameTpom OT 1 A0 3 MM, pasmMeLLaeMbli MexXay 3KPaHOM BbICOKOFO M HU3KOTO
HanpAXXeHWA, AN aHaorMYHoe emy npucnocobaeHune.

MecTo BO3HUKHOBEHMA AYIN AOKHO NPUXOANTLCA Ha 06/1aCTb MaKCMMAIbHOTO 3/1EKTPOCTATUYECKOTO
HanpAXKeHuA.

TpaHchopmaTop cUMTAETCA NPOLIEALWNMM UCMbITAaHUE, ECIN €r0 SKCNAYATALUMOHHbIE XapaKTEPUCTUKM
oTBeyatoT TpeboBaHMam 6.10.6.

Ecnm TpaHcdopmaTop aHaNOrMUYHOM KOHCTPYKUMU yxKe npolwen KBanudUKaLMOHHble UCMbITaHUA (Ha
COOTBETCTBME TEXHUYECKMM YCNOBMSIM), W3roTOBUTENb MpenbsABAseT MNPOTOKON PacnpoCTpaHeHuUs
pe3ynbTaToB UCNbITaHUI TUNONPEACTaBUTENA, NOATBEPKAAOWMI CNOCOBHOCTb AaHHOIO TpaHchopmaTopa,
KOTOpbIA He noasepranca ynoMAHYTbIM BbllUe WCMbITAaHUAM, K BblAEPXKUBAHUIO BHYTPEHHErO AYyroBOro
3aMblKaHWs 6e3 npoBeseHUsA AO0NONHUTENBHOMO UCMbITAHUA.

JonycKkaloTca apyrme meToabl UCMbITAaHWIA, 3KBMBAJIEHTHbIE MO 3HEPruu, BblAENAEMOW BHYTPU
TpaHcPopmaTopa Npu ropeHnn Ayru, KoTopble caeayeT yKasbiBaTb B AOKYMEHTaUUW Ha TpaHcdopmaTopbl
KOHKpPeTHbIX TUNOB.

9.22 WcnbITaHWe MHOTOKPATHLIM CPE3aHHbIM MMMY/IbCOM Ha BbIBOAAX NEPBUYHON 0BOMOTKM

NcnbiTaHMe NpoBOAAT 414 NOATBEPXKAEHMA cooTBeTCcTBMA 6.12.12.

McnbiTaHne NpoBOAAT C NPUAOKEHMEM MHOFOKPATHbIX MMMYAbCOB OTPULATENIbHON NOAAPHOCTY,
cpe3aHHbIX 6113K0 K BEPLUMHE MMMYAbCA.

McnbiTaTeNbHOE HaNpAXKeHWe NPUKNALbIBAOT MeXAY BbIBOAAMM BbICOKOrO Hanps:KeHMA NepBUYHOM
06MOTKM, BbIBOAAMM 3a3EeMIEHUA U KNEMMAMW 3a3eMJIEHMA NEePBUYHON OOMOTKU - A1S 33a3eMseMbiX
TpaHchopmaTopoB. Kopnyc, marHUTONpoBog, (ecan npeaycMaTpuUBaeTCs ero 3a3eM/eHue), a TaKke Bce
BbIBOAbI BTOPUYHbIX OOMOTOK L0/I3KHbI ObITb 3a3€M/IEHbI.

AMNANUTYAHOE 3HAYEeHME UCMbITAaTe/IbHOrO HanpAXeHUA A0/MKHO cocTaBnATb 70% OT HOMUHANBHOIO
NCMbITAaTe/IbHOIrO HaMNPAXeHMA rPo30BOro umnynbca. MapameTpbl mmnynoca - no FOCT 1516-3. ®poHT
MMMYNbCa UCMbITaTEIbHOTO HaMPAMKEHUA AO/IKEH NpeacTaBaaTb coboi soaHy 1,2/50 mKc.

Bpemsa o nepBoro nepexoza HanpsaXeHuA yepes HOMb HeNnocpeACTBEHHO NOCaAe cpe3a He A0/KHO
npesbiwaTb 0,5 MKc, Hanbosbliee 3HavYeHUe KonebaHMN Nocie cpesa AOKHO COCTaBasATb He bonee 30%
MaKCMMANbHOMo 3HaYeHMA CPe3aHHOro MMNyNbCa.

MpuKnaabisatoT 600 NocnenoBaTeNbHbIX MMMY/IbCOB, C YaCTOTON NPUMEPHO 1 UMNYAbC/MUH.

MpumeyaHue - Mo cOrnacoBaHUIO MeXAy M3roToBUTENEM M MOTPebuTenem KOANMYECTBO MMMY/bCOB
MOXKeT bbITb yMeHblueHo o 100.

PernctpupytoT GopmMy BOJIHbI B Hayane M B KOHLLE MUCMbITaHMA, @ TaKKe Nocae NPUNONKEHUA KarKabIX
100 umnynbcoB (MUHUMYM).

B ocHOBe KpuTepueB OLLEHKM pe3ynbTaToB NIeXKaT cieaytolwme TpeboBaHun:

- CpPaBHEHME UMNYAbCHbIX HANPsXKeHWM, 3adpUKCUPOBAHHBIX B HAYae U NOC/e NPUNOKEHNA KaXKAabIX
100 MMNyNbCOB, HE A0/KHO BbIABAATL HAIMUYME KAKUX-TMOO U3MEHEHWUI, NPUYUHOM KOTOPbIX MOTYT 6bITb
YacTUYHble pa3paAabl B AUSNEKTPUKE;



- YPOBEHb U3MEPEHHbIX YaCTUYHbIX PA3PALOB HE SO/KEH NPEBbIWaTbh 3HAaYEHUSA, 3a4aHHble B Tabauue
19;

- U3mepeHne eMKOCTHOTO CONPOTUBAEHUA U TaHIeHca yria AM3NeKTPUYECKUX NOTePb A0 UCMbITAHUA U
No UCTEYEHUU MO MeHblLE mepe ABaALATX YacoB MOCAe 3aBepLUEHUs UCMbITaHMA. Pe3ynbTaTbl A0NXKHbI
ObITb OANMHAKOBbI, 38 UCK/IOYEHNEM MOTPELIHOCTU, 06YC/IOBNEHHON MCMO/Ib3YEMON METOANKON UCMbITaHUA
N BO3AENCTBMEM NPEHEbPEeXKMMO MasblX BEAUYMH, KOTOpble MOTYT BAMATb Ha pe3ynbTaT (Hanpumep,
TemnepaTtypa U30ALMOHHbIX MaTepManos);

- NOBbILLEHME coAepKaHUA PAaCTBOPEHHbIX ra30B B Mac/ie, U3MepPsieMOe Mo UCTEYEHUN CEMUAECATU
OBYX 4acoB NOC/NE UCMbITaHWUSA, HE J0J/I)KHO BbIXOAUTb 338 PaMKK CeayoLMX 3HAaYEHWUA:

- Bogopoga (H,): 20 mkn/n;

- meTaH (CHy): oTcyTcTBUE;

- auetuneH (CzH,): otcyTtcTBMe.

Echn noboe M3 yKasaHHbIX TpPebOBaHM He BbINOJIHAETCA, CYUTAETCA, UYTO M3MEePUTENbHbIN
TpaHcpopmaTop He NpoLen UCNbITaHKE.

9.23 McnbiTaHWe Ha CTeMeHb 3aLMTbl KOPNYyCcoB

UcnbiTaHms nposoaaT B cootseTcTBum ¢ TOCT 14254 Ha Koprycax BCex 3/IeMeHToB obopyaoBaHus B
nosiHoM cbopKe, KaK B YC0BMAX IKCMIyaTaLmu.

9.24 VcnbiTaHWe Ha HanpAXeHWe pagmonomex

UcnbiTaHme npoBoasaT B cootBeTcTBUM ¢ TOCT 1516.2 Ha NoAHOCTbIO cobpaHHOM TpaHchopmaTope.
TpaHchopmaTop cuMTaeTca NpoLeawMM UCMbITaHUE, eCN YPOBEHb PALMOMNOMEX NPU HAMPAKEHUN

1,1 -UH'p /\/5 cooTBeTCTBYeT TpebosaHMAM 6.24.1.

10. TpaHCNOPTMPOBAHME U XPaHEHUE
10.1 TpaHcnopTMpoBaHue

10.1.1 TpeboBaHMA K TPAHCMNOPTUPOBAHMIO B YACTM BO3AENCTBUA MexaHMYecknx ¢pakropos no MOCT
23216 1 KnuMmaTnyeckux GpakTopoB BHelwwHen cpegbl o FOCT 15150 AonKHbI ObITb YKa3aHbl B 4OKYMEHTALMUN
Ha TpaHCcPOpPMaTOPbl KOHKPETHbLIX TUMOB.

Mpy TPaHCNOPTUPOBAHUM B TPAHCMOPTHbLIX KOHTelHepax TpaHchopmaTopbl 6e3 MHAMBUAYANbHOWN
YNAKOBKM A0KHbI ObITb HAAEKHO 3aKpPenNeHbl U NPeAOXPaHEHbI OT MEXaHUYECKUX NMOBPEKAEHMIA.

[onyckaeTca TpaHcnopTupoBaHMe TpaHchOpMaToOpOB B Npeaenax oAHOro roposa 6e3 ynakoBku npu
YC/IOBUM NPUHATMA HEOBXOANMMBIX MEP, UCKAOYAIOLLNMX BOSMOMXKHOCTb UX NMOBPEXAEeHMA.

10.2 XpaHeHue

10.2.1 TpeboBaHUA K XpaHEeHUIO TPaHCHOPMATOPOB B YaCTW BO3AENCTBMA KAMMATUYECKUX PaKTOpoB
BHewHel cpeabl no FOCT 15150 gonKHbI 6bITb YKa3aHbl B AOKYMEHTALMM Ha TpaHCHOPMaTOPbl KOHKPETHbIX
TUMNOB.

[@30HANO/IHEHHblE TpaHcPOPMATOpPbl HAMOAHAKT A0 YPOBHSA, AOCTAaTOMHOrO AAA MNoAAepKaHuA
NONOXMUTENbHOIO AAB/IEHWNA BO BpeMs TPaHCMOPTUPOBKMU.

11. YKasaHumA no akcnayatauum

Mpwn BBOAE B 3KCNAyaTauUMIO, a TaKXKe B Mpouecce 3KchayaTauum TpaHcpopmaTopos cnepyet
cobntoaate TpeboBaHMA, YCTAHOB/EHHbIE B AOKYMEHTAUMM HA TPAaHCPOPMATOPbI KOHKPETHbIX TUMOB. ITH
TpeboBaHMA A0MKHbI ObITb YKa3aHbl B IKCMYyaTaLMOHHON AOKYMEHTALUN.

12. MapaHTMK nsrotosuTena

12.1 W3roToBuUTENb rapaHTUPYET COOTBETCTBME TpaHchopmaTopoB TpeboBaHMSAM HacToAWeln
OOKYMEHTaLMN Npn cOBNI0AEHNM YCNOBUIA NPUMEHEHUS, SKCNIyaTalunmM, XPaHEHUSA U TPAHCMOPTUPOBaHMS,



YCTAaHOBNEHHbIX HACTOALWMM CTaHAAPTOM.
FapaHTUIHBIN CPOK SKCNAyaTauum TPaHCPOPMATOPOB - NATb IET C MOMEHTA BBOAA B KCMyaTaLMio, HO
He 60/1ee NATU C MONOBMHOM NIET CO AHA OTrPy3KM TpaHchopmaTopa ¢ NpesnpPUATUA-U3rOTOBUTENA.
12.2 Ona TpaHchopmMaTopoB, NpefHasHayYeHHbIX A5 3KCNOPTa, rapaHTUIMHbBIA CPOK 3KCM/yaTauum
YCTaHaB/IMBAETCSA B COOTBETCTBUM C HOPMAMM, MPUHATLIMU B CTPAHE-U3roToBUTESE.

MpunoxeHue A
(pekomeHayemoe)

BbIEOP HOMWHAJ/IbHbIX MOLLHOCTEM A1 TPAHC®OPMATOPOB
PA3/IMYHbIX K/TACCOB TOYHOCTU

HoMWHanbHble MOLLHOCTU A1A TPaHCHOPMATOPOB Pa3IMYHbIX KNACCOB TOYHOCTH, BbibMpaemble No 5.2,
onpeaensitoT, UCXOA4A M3 YCTaHOB/IEHHbIX MPeaesbHbIX 3HAaYeHM MOrpelHOCTeN HaMNpPsXeHUa A 3TUX
KNaccoB TOYHOCTW.

Ha pucyHKe A.1 npuBeaeHbl PEKOMEHAYEMbIE XapPaKTEPUCTUKMN NPOLEHTHOFO M3MEHEHWNS BTOPUYHOTO
HanpsAXXeHua TpaHchopmaTopa, COOTBETCTBYHOLME KOIDDULMEHTY MOLLHOCTM BTOPUYHOM Harpysku 0,8 npu
AKTUBHO-UHAYKTUBHOM Harpyske Tmna .
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f - norpelwHocTb HanpsxXeHus, %;
Siom - HOMMHANbHAA MOLLHOCTb A1 BbICLIEro Kaacca ToYHOCTH, B-A

PucyHok A.1

BepxHAsA XxapaKTepUCTMKa COOTBETCTBYET NPUIOKEHHOMY NepBUYHOMY HanpaxkeHUto 0,8 U, om; HUMKHAS
- HanpsKeHuto 1,2Uyom. XapaKTePUCTMKM NO3BOAAIOT ONpesensaTb KoapPpuumeHTbl KpaTHOCTU HOMUHANbHbIX
moulHocTen ana 6onee HU3KMX KAacCoB TOYHOCTU MO BblOPaHHOM HOMMHA/IbHOW MOLLHOCTM AR BbICLIEro
KNnacca TOYHOCTU. XapaKTepPUCTUKU NpuBeAEeHbl Ana TpaHchopmaTopa, MMEKOLLETO BbICLUMIA K/1acC TOYHOCTHU
0,2.

Bbi6op KPaTHOCTU HOMMUHAIbHbBIX MOLLHOCTEN A5 KNaccoB TodHOCTM 1 1 3 gonyckaeTcs ocyLWwecTBAATb
no pucyHky A.1 no BbIGpPaHHOM HOMWHAAbHON MOLLHOCTM A/ Kiacca TodHocTm 0,5.

Knacc TouHoctn 0,5 ans gaHHoro TpaHchopmaTopa - Bbiclwnit. KoapduumeHTbl KpaTHOCTU MOLLHOCTEM
npnéan3nTENbHO paBHbl 1,5 1 3,5.

Bbibop MoOLWHOCTElM OCyWecTBAAIT MO PUCYHKY A.1 Tak, 4TOoObl XapaKTepUCTMKA MNOrpPelHoCTU
TpaHcpopmaTopa nmena b6bl onpeseneHHbIn 3anac, cocTaBaaWnI NnpumepHo 20% NpeaenbHOro 3Ha4eHus



MOrPEeLHOCTM BTOPUYHOIO HAMPAXKEHUA MAM 5% € yyeToM pe3ynbTaToB KAMMATUYECKUX WCMbITaHWUR,
NPOBeAEHHbIX MPU BEPXHEM N HUMNKHEM 3HAYeHMsAX pabounx TemnepaTyp OKpyKatowen cpeabl no FOCT
15150 n F'OCT 15543.1.
Ha pucyHke A.1 npamoyroabHuK ABCD xapaKkTepusyeT npeaenbHO AONYCKaemMyto 30HY NOrpeLlHocTm
HanpsAXXeHWa TpaHcpopmaTopa NpU N3MEHEHUM BTOPUYHOW Harpy3sku oT 0,25 A0 HOMWUHANBbHOIO 3HaYeHuUA.
MorpelwHocTb HanpaxeHusa f, %, onpeaenatoT no popmyne

K U -U
f — HOM 2 1 100
T , (A1)

1

rae Kiom - HOMMHa/IbHbIN KO3PbMUMEHT TpaHchopmaLumu;

U1 - 3HayeHWe nepBMYHOrO HanpaxeHusa, B;

U, - 3HayeHMe BTOPUYHOTO HaNpPsAXKEHUA, COOTBETCTBYIOLLEE MPUIOKEHHOMY HanpsaxeHuto Ui npu
OaHHbIX YCN0BUAX U3MepeHUs, B.

MpunoxeHue b
(cnpaBoyHoe)

CTPYKTYPHbIE 9NTEKTPUYECKUE CXEMbI BKTIOYEHNA TPAHCOOPMATOPOB

Cxembl BK/ItOYEHWNA TPaHCHOPMATOPOB A0/XKHbI COOTBETCTBOBATb M306paXKeHHbIM Ha pucyHKax b.1 -

b.10.

PucyHok B.1 - Cxema BKAOYEHMA 04HODA3HbIX HE3a3eMASEMbIX
ABYXOOMOTOUHbIX TpaHCHOPMaTOPOB B TpexdasHbIX IN1EKTPUYECKUX
CeTaAX C U30/IMPOBAHHOM HENUTPAbIO N HanpsaxeHuem 3 - 35 KB
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PucyHok Bb.2 - Cxema BKAtOYEHMA oaHOdA3HbIX 3a3eM/IAEeMbIX
N TpexdasHbIX 3a3emMaAeMbliX ABYXOOMOTOUYHbIX TpaHCPOpPMaTOpPOB
B TpexdasHbIX 3/IEKTPUYECKUX CETAX C U30/IMPOBAHHOM
HelTpanblo U HanpsaxeHnem 3 - 35 KB



PucyHok Bb.3 - Cxema BKAtoYeHMA ogHOda3HbIX 3a3eM/IAEeMbIX
N TpexpasHbIX 3a3eMNSEMbIX ABYXOOMOTOUYHbIX TPaHCHOPMaTOPOB

B TpexdasHbIX IIEKTPUYECKUX CETAX C U30/IMPOBAHHOM
HenTpanblo U HanpaxeHnem 3 - 35 KB
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PucyHok B.4 - Cxema BKAtoYeHMA TpexdasHbIX TPEXOOMOTOUHbIX
TpaHchopmMaTopoB B TpexdasHbIX INEKTPUUYECKUX CeTAX
C U30IMPOBAHHOWN HENTPANbIO U HanpsaxkeHnem 3 - 35 kB
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PucyHok B.5 - Cxema BKtoveHUA TpexdasHbIX TPEXOOMOTOUHbIX

TpaHchopMaTopOoB B TpexdasHbIX INEKTPUUYECKUX CeTAX
C U30/IMPOBAHHOM HEeMTPanblo U HanpsaxxeHuem 3 - 35 KB
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PucyHok B.6 - Cxema BKAtOYEHMA 04HODA3HbIX 3a3EMIAEMbIX
n TpexdasHbIX 3a3eMAAEMbIX TPEXOOMOTOUYHbIX TpaHcPopMmaTopoB
C ABYMA OCHOBHbIMW BTOPUYHbIMU 0B6MOTKamM B TpexdasHbIxX
3/IEKTPUYECKUX CETAX C U30/IMPOBAHHON HENTPaASbIO
M Hanpa*keHnem 3 - 35 KB
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PucyHok B.7 - Cxema BKAOUYEHMA 04HOPA3HbIX 3a3eMJIAEMbIX
TPEXOOMOTOUYHbIX TPAHCPOPMATOPOB C ABYMSA OCHOBHbIMM BTOPUYHbLIMMU
06MOTKamM B TpexpasHbIX SNEKTPUYECKNX CETAX C 3a3eM/IEHHOMN
HenTpanbio N HanpsaxkeHnem 110 KB u Bbiwe

1T
Tass gty

PucyHoK B.8 - Cxema BKAtOYeHMA 0gHOdA3HbIX 3a3eMIAEeMbIX
TPeXobMOTOUHbIX TPAaHCHOPMATOPOB B TPEXPA3HBIX ITEKTPUUECKUX
CeTAX C M30/IMPOBAHHON HEWTPAbIO U HanpsxKeHuem 3 - 35 KB
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PucyHoK B.9 - Cxema BKAtoYeHMA 0gHOdA3HbIX 3a3eMIAEeMbIX
TPEeXobMOTOUYHbIX TPAHCHOPMATOPOB B TPEXPA3HBIX ITEKTPUUECKUX
CeTAX C 3a3eM/IeHHOM HelTpanbilo U Hanps:keHrem 110 KB v Bbiwe



-

PucyHok B.10 - Cxema BKAtOYEHMA 04HODA3HbIX EMKOCTHbIX
TpaHcPOPMaTOPOB HaNpsAXKeHMA B TPEXPA3HbIX INEKTPUYECKUX CETAX
C 3a3eM/IeHHOM HenTpasblo U HanpsaxxeHnem 110 KB u Bbiwe

JonycKkaeTca 3a3emMnATb HEMNOCPEACTBEHHO OAMH U3 JIMHENHbIX KOHLLOB BTOPUYHbIX OOMOTOK BMECTO
33a3eM/IeEHNA HEUTPanM BTOPUYHbIX OCHOBHbIX OBMOTOK TpaHCHOPMATOPOB, COEAMHEHHbLIX MO CXEMam,
n3obpaxeHHbIM Ha pucyHKax b.2, b.4, 6.6 - 5.10. Ha cxemax, M306parKeHHbIX Ha pucyHkax b.8 - B.10,
Jonyckaetca ntoboe yepenoBaHue a3 BTOPUYHBIX AOMNONAHUTENbHBIX OOMOTOK, COEAMHEHHbIX MO CXxeme
Pa3OMKHYTbIN TPEYro/IbHUK.

Cxema BK/OYEHMA TPeXobMOTOYHbIX TpaHCPOPMATOPOB  Kaacca HanpsxkeHua 110 KB,
npeaHasHayYeHHbIX An8 pPaboTbl B CeTAX C M30/MPOBAHHOW HEWTpPasbio, AOMKHA COOTBETCTBOBATb
n300parkeHHOM Ha pucyHKe B.8.

BUB/IMOTPADUA

[1] PMT 29-2013 locypgapcTtBeHHas  cuctema  obecneyeHus  eguMHCTBA  M3MEPEHUN.
MeTtponorus. OCHOBHble TEPMUHbI M oNpeaeneHus

[2] 1EC 60270(2000) High-voltage test techniques - Partial discharge measurements. - Third
edition, 2000-12 (M3K 60270-2000 MeToabl WCMNbITAHUA BbICOKUM
HanpsxeHnem. U3mepeHns 4YacTUYHbIX pa3pagos) <1>

<1> B Poccuiickoit Pepepaumn geiicteyet FOCT P 55191-2012.




