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ACHEHWNS MPUYMH BHECEHWNS TEXHUYECKUX OTK/TOHEHWI NpMBEAEHbI B OMONHUTENBHOM npunoxernun A

HavmeHoBaHVe HacTosLero cTaHgapTa U3MEHEHO OTHOCUTENIbHO HAVMEHOBaHWSA yKa3aHHOro Mexay-
HapoaHoro ctaHgapTta Ans npvsegeHuns B cootsetcteue ¢ FOCT P 1.5—2012 (nyHkT 3.5).

5 BBEJEH BIEPBbIE

MpaBnna npuMeHeHna HacTOoALWEero cradHgapTa ycTaHosneHsl B FOCT P 1.0—2012 (pa3gen 8). VH-
hopmanms 06 M3MEHEHUSX K HACTOALEMY CTaHgap Ty Ny6/iMKyeTCcs B eXXerogHoM (no coCTOosHNIO Ha 1AHBa-
ps Tekyllero roga) MHpopMaLoHHOM yKasaTene «HaunoHabHble CTaHAapThi». a ouLManbHbli TeKCT
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FOCT P 55188—2012
(M3K 60076-5:2006)
HAUWMWOHANBbHbBIA CTAHOAPT POCCUWCKOW OELEPALUMN

TPAHC®OPMATOPbLI CNNOBLIE

CTOliKOCTb K KOPOTKMUM 3aMblKaHUAM

Power transformers.
Ability to withstand short circuits

[ata eBegeHns — 2014—01—01

1 O6nactb NpPUMEHEHUSA

Hactoswwmii cTaHgapT yctaHasnvBaeT TpeboBaHMSA K CUI0BbIM TpaHcopmaTopaM BblAepXueaTtb 6e3
NOBPEXAEHWA BO3AENCTBNA, BO3HMKAIOLME NPU BHELLIHUX KOPOTKUX 3aMblkaHusx (aanee — K3).

B HacTosliem cTaHAapTe onvcaHbl NpoLeAypbl pacyeTa, UCMo/ib3yeMble A8 AeMOHCTpauum TepMmuye-
CKOVi CTOWKOCTW CUI0BOTO TpaHcdopmartopa, a Takke MeTofbl UCNbITaHUA N TEOPETUYECKOW OLLEHKM, NCMOSIb-
3yemMble 4151 AEMOHCTPaLUN CTOWKOCTN K COOTBETCTBYIOLLMM ANHAMUYECKUM BO3AENCTBUAM.

[aHHble Tpeb6oBaHUs NPUMEHAIOTCA K TpaHcdopmaropam, KoTopble onpeaesneHbl B 061acT npumeHe-
Hua ctaHgapta FOCT P 52719.

2 HopmaTuBHbIe CCbI/IKM

B HacToALlem cTaHAapTe UCMOob30BaHbl HOPMATUBHbBIE CCbIJIKU Ha crieaytolme ctaHaapTbl:

FOCT P 52719—2007 TpaHctopMaTopsl cunosble. ObLme TexHu4Yeckne ycnosus

FOCTP 55195—2012 3nekTpoo6bopysoBaHme 1 3/1eKTPOyCTaHOBKM MepeMeHHOr 0 TOKa Ha Hanpsixe-
Hue oT 110 750 kB. TpeboBaHWs K aneKkTpuyeckoe! NpoYyHOCT U U30NAL 1N

Mpumevyanune — Tpu NONb30BaHWM HACTOSALWMUM CTaHAAPTOM Lenecoobpas3Ho NpoBepuTb felicTBUE CCbl-
NIOYHBIX CTaHAApPTOB B UH(MOPMAaLMOHHOW cucTeme o6 Eero Noib3oBaHMa — Ha oduLmanbHOM caiTe dPegepasbHOro
areHTcTBa N0 TEXHUYECKOMY peryimpoBaHuio 1 MeTpoIornn B cCeTn VIHTEPHET Uan No eXerogHoMy nHopmaunoHHoMy
ykaszatento «HaunoHanbHble cTaHAapTbi», KOTOPbIA O0Ny6/MKOBAH MO COCTOAHWUIO Ha 1 stHBaps Tekyuiero roga, U no
BbIMyCKaM eXemMecA4HOro nHopmMaLoHHOro ykasatens «HaunoHanbHble cTaHA4apTbl» 3a Tekywwuii rog. Ecnu same-
HEH CCbIJIOYHbIV CcTaHAapT, Ha KOTOpbI/ faHa HejaTUpoBaHHAs CCbifka, TO PEKOMEHAYETCA UCMO/b30BaTh AeliCTBYi0-
LLyl0 BEPCUIO 3TOrO CTaHAapTa C y4eTOM BCEeX BHECEHHbIX B [JlaHHYI0 BEPCUIO U3MeHeHW. Ecnn 3amMeHeH CCbIIOYHbIN
CTaHAapT, Ha KOTOPbIA AaHa AaTupoBaHHas CCblfika, TO PeKOMeHAyeTCs UCMonb30BaTb BEPCUIO 3TOTO cTaHjapTa C
yKasaHHbIM Bbllle rOA0M yTBepxAeHus (MpuHATAS). Ecnu nocne yTBepXeHNa HacToALero ctaHaapta B CCbl/TOYHbIA
CTaHAapT, Ha KOTopbllii AaHa AaTupoBaHHAas CCblfIka, BHECEHO M3MEHeHWe 3aTparusaloliee NosoXeHne, Ha KoTopoe
[laHa ccblfika, TO 3TO MOMIOXKEHNE PEKOMEHAYETCA NMPUMEHATL 6e3 yyeTa AaHHOTO N3MeHeHusi. Ecnn ccbiNoYHbIA cTaH-
[apT oTMeHeH 6e3 3aMeHbl, TO MOMOXEHNE, B KOTOPOM AaHa CCbi/ika Ha Hero, peKkoMeHAyeTcs MPUHATb B YacTu, He
3aTparvuBarolLeii 3Ty CCbIKY.

3 TpeboBaHWA K CTOMKOCTU MPU KOPOTKUX 3aMbIKaHUAX
3.1 O6ume TpeboBaHusA

TpaHcdopmaTop BMeCTe C AONONHUTENbHLIM 060pYAOBaHNEM W COCTABHbLIMU YACTAMU AO/DKEH ObITb
pa3paboTaH 1 U3roTOB/IEH TakKMM 06pa3oM, YTOObI BbiAepXnBaTb 6e3 NOBPEXAEHU TepMUYECKUE U AUHAMU-
yeckue BO3aeicTBMA BHeLWHMX K3 npy ycnoBusix, yCTaHOB/IEHHbIX B 3.2.

N3paHune opuynansHoe
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BHelwHne K3 He orpaHuumnsatoTcs TpexdasHbimu K3. OHM BKAOYAKT MexaydasHble. AByxdasHble 1 oa-
HodhasHble K3 Ha 3emnto. Tow B 06MOTKax, BO3HUKalOLWLME B 3TUX YC/IOBUAX, B HACTOSALLEM CTaHAapTe HasblBa-
I0TCS CBEPXTOKaMU.

3.2 PexuMmbl CBEPXTOKOB

3.2.1 O6uue nonoxeHus

3.2.1.1 Ycnosus npumeHeHus, TpebytoLine cneymasbHOro paccMoTPeHNs

TpebytoT cneumanbHOro pacCMOTPEHUS U A0/MKHbI ObITb YETKO onpegeneHbl B cneuudukauusax TpaHc-
hopmaTopos cnegyoLine akTopbl, okasbliBatoLme BAUAHUE Ha BE/IMYUHY CBEPXTOKOB, NPOAO/MKNTENBHOCTD
WV 4acTOTYy UX BO3HUKHOBEHUA:

- perynnpoBoYHble TpaHcopmaTopbl C OYEHb HU3KMM conpoTuBneHnem K3. 3aBUcALMM OT CONPOTUB-
NIeHNs HenocpefCcTBEHHO NMPUCOEAMHEHHBIX annapaTos A1 OrpaHUYeHUss CBEPXTOKOB;

- 6/104Hble reHepaTopHble TpaHCOPMATOpPbl, NOABEPXKEHHbIE BbICOK/M CBEPXTOKaM, BO3HUKAIOLWNM W3-
3a HECHHXPOHHOrOo BK/IOYEHUA reHeparopa B CeTb:

- TpaHcopmaTtopsbl, HaNnPsMyo NOAKMIOYEHHbIE K BpallalolMMCa MallHam, TakuM Kak ABuratenu umm
CUHXPOHHbIE KOHAEHCATOPbI, KOTOPblE MOTYT AeliCTBOBaTb Kak reHeparopsbl, nuraiolie TpaHcopmarop To-
KOM B aBapuWitHbIX YCNOBUSIX;

- cneuuanbHble TpaHcopmaTopbl U TpaHcopmaTopbl, YCTAHOB/IEHHbIE B CETAX, XapaKkTepusyoLmxcs
BbICOKOI aBapuinHOCTbIO (CM. 3.2.6);

- pabouee HanpshXeHne Ha HEMOBPEXAEHHbLIX BbIBOAAX B pexvmMe K3 cBbille HOMUHABLHOTO.

3.2.1.2 OrpaHu4yeHunsa no Tokam A5 BO/bTOA06aBOYHbLIX TPaHC(opMaTopos

Ecnu o6Lee conpoTuBieHne BoNbTOA06aBOYHOIO TpaHCdopMaTopa 1 ceT NPUBOAUT K TaKUM YPOBHSIM
TokoB K3. Ha KOTopble C NpakTUYeCKOW UM IKOHOMUYECKOW TOYKM 3PEeHWst TpaHCGOPMaTop He MOXEeT ObiTb
paccunTaH, TO U3roTOBUTENb U 3aKa3UMK JO/HKHBI NPUATU K COrNalleHnio 0 MakCUMasibHO AONYCTUMbIX CBEPX-
TOoKax. B aTom criyvae 3akasuuk [JO/HKEeH NMPUHATL Mepbl MO OrPaHNYEeHNI0 CBEPXTOKA [0 MaKkCYMasibHOro 3Ha-
YeHUs. YCTaHOBMIEHHOMO M3rOTOBUTENEM W YKa3aHHOro Ha Tabmuke HOMUHabHbIX NapaMeTpoB.

3.2.2 [Byxo6MOTOYHblEe TpaHcopMaTopbl

3.2.2.1 Ana ueneli HacTosLlero cTaHAapTa pasnuyaroT TPW KaTeropum no HOMWHAa/IbHOW MOLLHOCTU
TpexdasHbix TpaHcdopMaTopoB unm TpexdasHbIX rpynmn:

- kateropua I — 25— 2500 kB A;
- kateropusa I — 2501 — 100000 kB A,
- kateropusa Il — cebiwe 100000 kB A.

3.2.2.2 Tpwv oTCYTCTBUM APYTUX YKa3aHuii 4eiicTBYIOLLEE 3HAYEHUE CUMMETPUYHOro Toka K3 (cm. 4.1.2)
[O/MKHO ObITb paccunTaHo AN N3MepeHHOro conpoTusnexnns K3 TpaHcdopmaropa ¢ y4eToM COnpoTUBEHNS
K3 ceTtn.

[nsa TpaHcdopmaTopoB Kateropun | fons conpotusneHns K3 cet He yunTbiBaeTcs B pacyeTe Toka K3.
€c/n 3TO COMPOTUB/IEHNE MeHbLUEe UK paBHO 5 % oT conpoTtusnenuns K3 TpaHcdopmartopa.

MakcumanbHoe 3HauyeHne Toka K3 (yaapHblil TOK) A0/HKHO 6bITb paccuMTaHo B COOTBETCTBUM C 4.2.3.

3.2.2.3 O6LenpurHATbIE B MUPOBO NPakTUKe MUHMMAasIbHbIE 3HAaYeHUs conpoTuBneHus K3 TpaHcdop-
MaTopoB NPV HOMUHaNILHOM TOKe (Ha OCHOBHOM OTBETB/IEHWM) NpUBeAeHbI B Tabnuue 1.

MpumevyaHne — 3HayeHus COI‘IpOTVIB/'IEHMVI K3. YCTaHOBJ/IEHHblEe B CTaHOapTax, TeEXHUYEeCKNX yCNnoBUAX, Tex-

HWYECKOM 3afaHun, TEXHUYECKON cneyudukaLmm uam gpyrux SOKYMEHTax Ha nocTaBky npoaykuwuu (ganee — HM) Ha
oTAenbHble BUALI TPAHCHOPMATOPOB, MOTYT OTINYATLCSA OT NPUBEAEHHbIX B Tabnvue 1.

Ecnn TpebytoTcs 6onee HU3KUe 3HavyeHus conpoTmeieHnsa K3 no cpaBHeHWIo € ykasaHHbIMW B HJ, Ha
oTAeNbHble BUAbl TpaHCGOpPMaTopoB, TO TpeboBaHNA K CTOMKOCTM TpaHcdopmartopa npu K3 A0/mKHbI 6biTb
corniacoBaHbl MeXAy U3roToBUTENIEM N 3aKa34MKOM.

Ta6nwu ya 1 — MuHMManbHble 3HaYeHUsA COMPOTUBEHUA KOPOTKOIO 3aMblKaHus AByXOﬁMOTOLIHbIX Tpchd)opmaTopOB
HoMuHanbHaa MowHOCTb. I.B A MuHnmanbHoe conpoTusnenune K3. %
25 - 630 4.0
631 - 1250 5.0
1251 - 2500 6.0
2501 - 6300 7.0
6301 - 25000 8.0
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OkoHuaHve Tabnuubl 1

HoMWHanbHas MOWHOCTL. KB /1 MuHUMansHoe conpoTusnenune K3. %

25001 - 40000 10.0
40001 - 63000 11.0
63001 - 100000 12.5
Csbiwe 100000 >12.5
MpumeyaHne 1 — 3HayeHus conpoTuBneHus K3 gna HOMUMHaNbHOW MOLWHOCTM cBbile 100000 kB-A 06bI4HO
ABNAIOTCA NPEAMETOM COr/alleHns MexXay U3roToBUTENIEM 1 3aKa3UMKOM.
MpumevyaHne 2 — Tpu coegnHeHn ogHOMA3HbIX YCTPONCTB B TpEXhasHyto rpynny 3HaYeHre HOMUHaIbHO»

MOLLHOCTU NpUMeHsieTcs K TpexdasHoii rpynne.

3224 MowHocTb K3 ceTn Ha MecTe ycTaHOBKM TpaHcdopMaTopa MOXeT OblTb yKa3aHa 3aKka3uumkoMm
B 3asBKe A5 NOMyYeHNs 3HaYeHUs CUMMETPUYHOTO Toka K3. ncnonb3yemoro npu paspaboTke 1 UCMbITaHUSX.
Ecnn mowHocTb K3 ceTn He ykasaHa 3aka3uMkom, TO AO/DKHbI OblTb MCMONb30BaHbl 3HAYEHNS, NpuBe-

[eHHble B Tabnuue 2.
Ta6nmya 2 — MOLWHOCTM KOPOTKOTO 3aMblKaHUSA ceTn

MouwHocTb TpexdasaHoro K3 ceTtu
(3a ucknyYeHmem ceTu Ha cTopoHe HH aBToTpaHcdopmartopoB) S., MB A

HomuHansbHoe
HanpsixeHue ceTu. KB AN TpaHCHOpPMATOPOB KNACCOS ANna TpaHcthopmMaTopoB KnaccoB HanpsxeHus 110 kB u Bblilwe,
HanpsKeHns Hixe 110 kB aBTOTpaHCc(OpMaToOpOB KNaccoB HanpsxeHua o 750 kB aKIlK)H.
1 TpaHcopMaTopoB COGCTBEHHBIX HYX/ 31eKTpoCcTaHUnii
[lo 10 500 -
Cs. 10 go 35 Bk/tou. 2500 -
110 - 15000
150 - 20000
220 - 25000
330 - 35000
500 - 50000
750 - 75000
1150 - 80000
n pumeda " He — T[lo cornaweHuno MeXay U3rotoeuTesieMm N 3akas3vymkom fonyckaeTca NPpUHUMaTb MOWHOCTU

K3 ceTu, oTiMyaiolnecs oT NpUBeLeHHbIX B Tabnule 2.

[na Tpexo6MOTOUHbIX aBTOTpaHCOPMAaTOPOB MOLHOCTb K3 ceT Ha CTOPOHE HW3LWEero HanpsKeHus
(panee — HH). ecnun B HJ, He yka3aHo WHOe, cnegyeT NpUHUMATD:

- 600 MB A — npv HOMWHasNIbHOM HanpshkeHuu cTtopoHbl HH fo 20 kB W/vin MOLHOCTM aBTOTpaHC-
¢opmaTopoB 40 63 MB A BK/1HOY. HE3ABMCMMO OT MX Kacca HanpshkeHus;

- 1000 MB A — npv HOMWHa/IbHOM HanpshXeHun cTopoHbl HH 20 kB 1 cBbilwe aBTOTpaHchopmMaTopoB
Knacca HanpsbxkeHus 220 kKB He3aBMCUMO OT UX MOLLHOCTH;

- 2000 MB A — npu HOMWHa/IbHOM HanpsHXeHun cTopoHbl HH 20 kB 1 cBbiwe aBTOTpPaHchopMaTopoB
KnaccoB HanpshkeHnsa 330. 500 n 750 kB.

[ns TpexobMOTOuYHbIX aBTOTpaHCcopMaTopoB knacca Hanpsxkenus 1150 kB MOLLHOCTb KOPOTKOrO 3a-
MblkaHWs ceTell ycTaHaBimBaeTcs B H/, Ha aTv TpaHcdopmMaTopsbl.

MpumeyaHne — Cm. OAN (npunoxenue JA).

3.2.25 [na nByXo6MOTOUHbIX TPaHCHOPMAaTOPOB, Kak NpPasw/io, NPUHUMAETCSA BO BHUMAaHWE TOJIbKO Tpex-
dhasHoe K3. nockosibky pacCMOTPEeHWe 3Toro c/lyyast B OCHOBHOM SIBNISIETCS AOCTATOYHbIM A/15 TOr0, YTO6bl OXBa-
TWUTb APYT1MO BO3MOXHbIe BAbl K3 (3a uckitoueHmem 0co6oro ciyyasi, pacCMOTPEHHOTO B npuMeyaHun k 3.2.5).

NMpumevyaHune — B cnyyae Hannuna o6MOTOK, COEMHEHHBIX B 3ur3ar, TOk ogHodasHoro K3 Ha 3emo MoxeT
npeBbICUTb TOK TpexdadHoro K3. OgHako aTn 60nbline TOKM NPOTEKaKT TOMbKO B NOSIOBMHE 0OMOTOK ABYX (hba3. a TOoku
B APYr1x 06MOTKax, CoefIMHEHHbIX B 3Be3fy, 6yAyT MeHblue, yem npu TpexdasHom K3. DnekTpognHamuyeckas onacHoCTb
AN 06MOTOK B c6ope MOXeT 6bITb Bbille Npu Tpex- uan ogHoasHoM K3. B 3aBMCMMOCTM OT KOHCTPYKL UM OOMOTOK. M3-
roToBMTE/b M 3aKa3uuk AO/DKHbI MPUATY K COrnalleHnto, kakoin Bug K3 gosmkeH 6biTb pacCMOTPEH.



FOCT P 55188—2012

3.2.3 TpaHcgopmaTopbl C YNCIOM 06MOTOK 60nee ABYX M aBToTpaHcopmaTopsbl

CBepxTokM B 06MOTKax, BKIOYAA KOMMEHCALWOHHble W BCMOMOratesibHble 06MOTKMU, AOMKHbI onpe-
[enATbCA no CconpoTuBNEHMAM TpaHcdopmaTopa u cetn (ceTeli). Heo6xoAMMO yunTbiBaTb pas/iMyHble
BuAbl K3. KoTopble MOryT BO3HUKHYTb Npu paboTte, Hanpumep, ogHodasHble K3 Ha 3emnio u mexgydas-
Hble K3. cBA3aHHble C pexuMoMm paboTbl HeliTpanu ceTn u TpaHchopmartopa. 3akasuuk Jo/HKEeH ykasaTb
B 3a5BKe XapaKTepUCTUKN Kax o ceT (Kak MUHUMYM, YPOBEHb MOLLHOCTU K3 ceTu 1 COOTHOLWEHNE MexXay
MO/IHBIM COMPOTUB/IEHWEM HYNEBOI Nocnef0BaTe/IbHOCTY U MOSHLIM CONPOTUBMEHWEM NPAMOI NocneoBa-
TeNbHOCTHN).

KomneHcaunoHHble 06MOTkM TpexdiasHbiX TpaHCopMaTopoB, COeMHEHHbIE B TPEYro/IbHUK, AO/DKHbI
BbllepXXnBaTb CBEPXTOKM, BO3HMKAIOLLME NPU Pa3/IMYHbIX NOBPEXAEHUSAX B CETW, KOTOpble MOTYT BO3HMKATb
B 3Kcnayartauun npu cOOTBETCTBYIOLLMX pexumax paboTbl HeiTpanm ceTu.

B cnyvae, ecnun ogHodhasHble TpaHchopmaTopbl NpegHasHayeHbl 418 CoeAVHEHUs B TpexdasHyto rpyn-
ny 1 3aKa3uMkoM B 3asiBKE He yKa3aHO O MPUHATUM Mep N0 UCKTIYEHNIO pyucka mexaydasHoro K3. To koMmneH-
cauvoHHas 06moTka fo/mKHa BblaepxmBaTb K3 Ha ee BbIBOAAX.

NMpumeuaHne — B crydyas, ec/iM 3KOHOMUYECKN HE OMPABAAHO W3rOTAB/MBATH KOMMNEHCALMOHHbIE 06MOTKM,
crnoco6Hble BblAepxuBaTb K3 Ha WX BbIBOAAX, TO YPOBEHb CBEPXTOKOB A0/MKEH GbiTb OrpaHuyeH Hagnexatmmm cnocoba-
MU. TAKUMM Kak Noc/efoBaTesibHble PeakTopbl UK. B HEKOTOPLIX Cyuyasx, npegoxpaHutenu. Cneayet yaenuTb BHUMaHUe
3awunTe oT K3 Ha yyacTke Mexay TpaHC(hopMaTopoMm v 3alUTHBIMK annapaTtamu.

3.2.4 BonbT04068BOYHbLIO TPAHCOPMATOPbI

Conpotusnexnne K3 BOMbTOA06aBOYHBIX TPAHCHOPMATOPOB MOXET ObiTb O4YEeHb HU3KUM, U MO3TOMY
CBEPXTOKM B 0BMOTKax B OCHOBHOM OMpefensaiTcs XxapakTepucTukamm ceT B MecTe ycTaHOBKM TpaHcdop-
maropa. [laHHble XapakTepuUCcTUKN [O/KHbI ObITb YKa3aHbl 3aKa3yvkoM B 3aKase.

Ecnun BonbToA406aBOYHBIV TpaHChOPMAaTOpP HENOCPeACTBEHHO CBSA3aH C TpaHCopMaTopoMm ANs usme-
HeHus aMnAnTyabl n/mnn asbl HanpsXKeHUs, TO OH A0/MKEH ObITb CNOCO6EH BblAEPXMBATL CBEPXTOKM, ONpe-
[eneHHble Mo CyMMe CONPOTUBAEHNI 3TUX ABYX TPaHCHOpMaTOpOB.

3.2.5 TpaHcthopmaTopbl, HENOCPeACTBEHHO CBA3aHHbIE C ApyruM o6opyagoBaHuem

Ecnu TpaHcdopmaTop HenocpeAcTBEHHO CBA3aH C ApyrnM 06opyoBaHneM, CONpPOTUB/IEHNE KOTOPOro
orpaHuymnBaeT TOK K3. TO Mo cornalieHnio Mexay U3rotoBuTtesieM 1 3akasuymkoM MOXeT ObITb yyTeHa cymma
CONPOTMB/IEHUI TpaHchopmaTopa, CeTn 1 NPUCcoenHEHHOro 060pyA0BaHUS.

OTO OTHOCMUTCH, Hanpumep, K 6/7104HbIM TpaHcdopmaTopam, ecnn CoefuHeHne Mexzay reHepaTopom
1 TpaHcopmMaTopoMm BbIMOJTHEHO TakMM 06pa3oM, YTO BEPOATHOCTL MexaydasHoro K3 unu asyxdasHoro K3
Ha 3eM/10 Ha 3TOM y4YacTke npeHebpexuMo mana.

NMpumeuyaHne — EcnucoegnHeHne mexay reHepaTopom v TpPaHCOPMaTOPOM BbINO/IHEHO TakM 06pa3oM, To
Hanbosiee onacHble Mo 3HAYEHUSIM TOKOB YC/I0BUSI B C/ly4asix TpaHcopMaTopa ¢ COejMHeHNEM 06MOTOK Mo cxeme YH/[,
C 3a3eM/IeHHOli HEeTpablo MOryT UMeTb MECTO Npu 04HOGa3HOM K3 Ha 3eM/1i0 B CETU Ha CTOPOHE COEMHEHHbIX B 3B€34y
06MOTOK M/IM HECUHXPOHHOTO BK/IIOUEHUS TeHepaTopa.

3.2.6 CneuynanbHblie TpaHchopmaTopbl U TpaHcopMaTopbl ANA YCTAHOBKN B CETAX C BbICOKO
aBapuiiHOCTbIO

CToliKoCTb TpaHchopMaTopa K YacTbiM CBEPXTOKaM MO NpuUYMHe cneundvki NpUMeHeHus (Hanpumep,
TpaHcdopmaTopbl AN AyroBOM Neyun, cTaunoHapHble TAroBble TpaHchopmaTopbl) v nNpy paboTe B TAXEebIX
ycnosuax (Hanpumep, 6onblioe uncno K3 B npunerawwmx cetax) Ao/HkHa 6biTb NpegMeToM cneuuanbHoro
cornalleHns Mexay U3rotoBuTenem U 3akasynkom. 3akasuvk Jo/mKeH 3a61aroBpeMeHHO U3BECTUTb N3r0TOBU-
Tensa 0 No6bIX BO3MOXHbBIX HEHOPMUPOBAHHbLIX YCNOBUAX, OXKMAAEMbIX B CETU (CETSX).

3.2.7 YcTpoiicTBa ANst NepeKNOYEHUA OTBETBNEHMNI

YCTpOICTBO AN1A NepeknoYeHnss 0OTBETBIEHWI, €C/IM OHO YCTaHOB/EHO, AO/MKHO ObiTb CMOCO6GHbLIM BbI-
[JepXunBaTb Takme xe CBepXToku BcneacTene K3. kak n 06mMoTku. MNpu aToM He TpebyeTcs, 4ToObl YCTPOWCTBO
perynvpoBaHusa nog, Harpyskoii (PMH) 6b1710 cnoco6HO nepekntoyaTh ToK K3.

3.2.8 BbiBOJ HeliTpanu

BBogpb! 1 0TBOABI HeliTpann 06MOTOK, COeANHEHHbIX B 3B€3[Yy WM 3ur3ar, AO/DKHbl 6bITb paccymTaHsbl
Ha MaKC/MMasbHblli CBEPXTOK. KOTOPbIA MOXET Yepes3 HUX NpoTekaTb.

4 [leMOHCTpauusi CTOMKOCTU MpU KOPOTKUX 3aMbIKaHMSAX

TpeboBaHuA faHHOro pasgena NPUMEHSIOTCA Kak K MacisaHbIM, Tak 1 Cyxum TpaHcdopmaropam, Ha KoTo-
pble pacnpocTtpaHsaetca FTOCT P 52719.
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4.1 Tepmuyeckas CTONKOCTb NPU KOPOTKUX 3aMblKaHUSAX

4.1.1 O6uwee TpeboBaHue

B cOOTBETCTBMM C HACTOALLMM CTaHAAPTOM TepMuyeckas CTOWKOCTb npu K3 gomkHa 6biTb NOATBEPX-
[eHa pacyeToM. [laHHbI pacyeT fo/KeH ObITb MPOU3BEAEH B COOTBETCTBUM C TpeboBaHusMu 4.1.2—4.1.5.

4.1.2 3HayeHne CUMMETPUYHOTO TOKa KOPOTKOTO 3amMblkaHus /

4121 Haunbonbwuin yctaHoBmBLUMACS TOK K3 / Ty KA. B 4ByXOOMOTOUYHbIX TpaHcopMaTopax U AByX-
06MOTOUHbIX pexmmax TPexobMoToUMbIX TPaHCHOPMATOPOB CriefyeT paccynTbiBaTb cneyowmm obpasom:

- ANs ofHoMasHbIX TpaHCGOpPMaTopoB U aBTOTPAHC(OPMATOPOB, BK/IOUYEHHbIX Mexay da3oi u Hei-
Tpasnblo. a Takke AnA TpexdasHblX TPaHChopMaTopoB 1 aBTOTpaHCopMaTopos — Mo opmye

V3 {zr0lB*Zc)’ (D
roe — Haub0nbLUNIA YCTAHOBUBLLMIACS NMMHERHBIA TOK KOPOTKOrO 3aMblKaHWUs OTBETB/IEHUS. KA,
UHMmM — HOMUWHa/IbHOE JIMHENHOE HanpsiXeHne OTBETB/IEHUS. KB;
zjan — cpasHoe conpoTuBneHne K3. oTHeCEHHOe K paccMaTpuBaemoii 06MoTke

(cTopoHe) 1 oTBeTBEHUIO, onpegensieMmoe no hopmye (2). Om;
— @pasHoe conpoTuBreHne K3 cetu, onpegensemoe no gopmyne (3). Om.
4.1.2.2 HanbonbLunii ycTaHOBUBLUMIACA TOK K3 B TPEXOOMOTOUHBIX pPexnmax AOo/mKeH ObiTb onpegeneH no
TPEX/ly4eBOli CXxeme 3aMeLLEeHs], Kaxkabli Ny4 KOTOPOI COCTOUT U3 conpoTuBneHmns K3. BHOCMMOro TpaHcdopma-
TOPOM U BK/TIOYEHHOT0 NocnefoBaTeslbHo C HAM CONpoTBAeHNs K3 cooTBETCTBYIOLLEN CEeTU ZC.
4.1.2.3 ConpoTuBneHve K3 TpaHcdopmaropa ziett, OM. cnefyeT paccuntbiBaTb No chopmysie

~J1.0Ta “nom.ora 2
100SHD
roe Uton — pacyeTHOe 3Ha4YeHne Hanps>keHus K3 oTBeTBneHus, npueegeHHoe K HOMu-
Has/lbHOl MOLLHOCTU TpaHcdopMaTopa Ha OCHOBHOM OTBETBEHWUM, %;
Smm  — HOMMWHaNbHaa MOLHOCTb TPpaHCopMaTopa Ha OCHOBHOM OTBeTB/iIeHUn. MB A.

4.1.2.4 Conpotusnexue K3 cetn z . Om. paccunTtbiBatoT nNo hopmyne

zca Y? (3)
Sc
roe lonn — HOMWHAaNbHOE NUHEeRHoe HanpsXeHue ceTu. kB:
St — MoLHOCTb TpexdasHoro K3 cetn. MB A.

MpumeyaHus

1 ina TpaHcopmaTopoB MOLWHOCTLI0O MeHee 3.15 MB A conpotueneHnne K3 ceTu, Kak NpaBuio, He y4nTbIBalOT,
eC/l1 OHO cocTaBnsieT He 60/1eB 5 % oT conpoTuBneHns K3 TpaHcdopmatopa, T.e. B hopmyne (1) z =0.

2 [ns TpaHCcOpMaTOpPOB COBGCTBEHHbIX HYX[, 3/1EKTPOCTaHUMI K1acCcoB HanpshkeHust 4o 35 kB Bk/1OY. CONPOTUB-
nexHne K3 cetn He yuutbiBaeTcs.

4.1.2.5 AnAa Tpexo6MOTOYHbIX TpaHCOpPMaTopoB, UCKI0Yas aBToTpaHcopmarTopbl, B 11060M ABYX- KN TPexo6-
MOTOYHOM peXunme KpaTHOCTb Hanbonbliero yctaHoBMBLUerocs Toka K3. onpegensiemoro B cooTBetcTsumn ¢ 4.1.2.1. no
OTHOLUEHWUIO K HOMUHA/IbHOMY TOKY 06MOTKM A0/MKHa 6blTh OrpaHMyeHa B COOTBETCTBMM C Tabnuueil 2a npu ycnosuu
paBeHCTBa MOLLHOCTel BCex 06MOTOK. B cnyyae pasnnuHbix MOLWHOCTEl 06MOTOK NpefesibHble KpaTHOCTN HanbobLuero
ycTaHoBuBLUEerocsi Toka K3 fo/mkHbl 6bITb ycTaHOBNEHbI B HJ, Ha faHHble TpaHcopMaTopsbl.

Tabnuuya 2a

MpepenbHas KPaTHOCTb HAWGOMbLWErNO YCTaHOBUBLWETOCA To«a K3

Knacc HanpsxeHus

06MoTKN BH B 6nuxaiiei B cpejHeli N0 pacnonoxeHuto 0 HapyXHOI N0 pacnosoXeHno
TpaHcopmaTopa. kB K CTEPXHIO MarHuMTHOM Ha CTePXHEe MarHuTHO Ha CTEepXHe MarHuTHOI
cuctembl o6mMoTKe cuctembl o6mMoTKe cucTeMbl 06MOTKe
35 - 12.0 —
110 0.0 14.0 9.5
150 10,0 14.0 9.5
220 0.0 15.0 8.0
MpumeuvaHne — Cwm. OA.2 (npunoxeHne JA).
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4.1.3 TIpoAO/MKNTENBHOCTL CAMMETPUYHOIO TOKA KOPOTKOrO 3aMblKaHUs

4.1.3.1 Haubonbluyl NpofomkuTensHocTb K3 Ha 3aXuMax TpaHcqopmaTopoB crneayeTt NpuHM-
mMatb npn K3 Ha cTopoHax ¢ HOMUHas/IbHbIM HanpsixeHnem 35 KB v Hmke — 4 c. npu K3 Ha cTopoHax ¢ HOMU-
HanbHbIM HanpskeHnem 110 kB v Bbilwe — 3 C.

4.1.3.2 JonycTUMYy NPOAO/IXUTENBHOCTb BHeLHero K3 /, ¢, npu npoTekaHnn yCcTaHOBMBLLEroCs Toka
K3 mMeHee HanbobLUEro yCTaHOBMBLUErOCA TOKa CreflyeT paccunTbiBaTb no dpopmyse

Q)

rae ttmn — gonyctumas NpoAo/HKUTENbHOCTL K3 npu npoTekaHynn Hanbonbluero ycTaHosuBLuerocs Toka K3
no4.1.3.1, c;
— Haub0/bLUN yCTaHOBMBLUMIACA TOK K3. A;
/ — YCTaHOBMBLUNIACA TOK K3 MeHee HanbonblUero ycTaHOBMBLUErocs Toka. A.
Han6onbliee fonycTMMOE 3HaYeHVe Npodo/mkMTenLHocTu I He cnepyeT npuHumath 6onee 15 ¢ Hesa-
BMCUMO OT 3Ha4eHus /..

MpumeuvaHne — Cm.[JA.3 (npunoxexne JA).

4.1.4 MakcumanbHO JoNyCcTUMOE 3HaYeHne cpefHeil TemnepaTypbl Kaxaoi n3 o06MoTok

CpepHsia TemnepaTypa 0, Kaxoii 06MOTKM Noce NpoTeKkaHUs cCUMMeTpUYHOro Toka K3 | co 3HaueHnem
N MPOAO/HKUTENBHOCTLIO, YKa3aHHbIMU B 4.1.2 1 4.1.3. COOTBETCTBEHHO, Ha /1I060OM OTBETB/IEHUM, HE NO/HKHA
npeBbllaTh 3HaYeHne, ykasaHHoe B Tabnuue 3.

Ta6nuua 3 — MakcuManbHO [ONMYCTUMbIE 3HAYEHUS CpefHeli TeMnepaTypbl Kaxaoit 06MoTkn nocne K3

MakcumanbH HaueHne TemnepaTypsl, "
TemnepaTypa nsonayun. *C akcumanbHoe sHaueHue Temnepatypel, "C

Tun TpaHchopmartopa o
p q) P P <0 cCKOGKax — kjacc I/Ial'peBOCTOVIKOCTM)

Meab antomMuHni
MacnsHblii 105 (A) 250 200
105 (A) 180 180
120(E) 250 200
130(B) 350 200
Cyxoli 155(F) 350 200
180 (H) 350 200
200 350 200
220 350 200

MpumeuaHunsn

1 B cnyyae, ec/im 06MOTKM BbINOSIHEHbI U3 BbICOKOMPOYHbIX a/TOMUHWNEBBIX CMIABOB, TO MO COMNALLIEHNI0 MEXaY
M3roTOBUTENIEM U 3aKa34MKOM MOTyT 6bITb MPeLyCMOTPEHbI 60/1e€ BbICOKME MaKCUMasbHble TemnepaTtypbl, HO He npe-
BbllUAOLME COOTBETCTBYIOLUX 3HAYEHU ANS Mean.

2 Ecnv B MacnsiHbix TpaHcopmaTopax WCnonb3ylTCst CUCTEMbl M30SLWK, OT/IMYHbIE OT Knacca A. TO Apy-
rMe MakCcUMasbHble 3HaueHUsi TeMMNepaTypbl MOryT 6biTb NPeAyCMOTPEHbl N0 COMMALIEHUI0 MeXAy U3rOTOBUTENEM U
3aKa34MKoMm.

HavanbHas Temnepatypa o6moTkn ©0 mncnonb3yemas o popmynax (5) u (6). 4OMKHA COOTBETCTBOBATL
CyMMe MaKkCMMaJlbHO JOMYyCTUMOl TeMnepaTypbl OXnaxgaroLei cpefbl v NpeBbllLeHns TemnepaTtypbl 06MOT-
KW Haf TemnepaTypoii oxnaxgatoLleli cpefibl NPM HOMUHABHBIX YCMI0BUSIX, K3MEPEHHOTO MO COMPOTUBEHUIO.
Ecnu n3mepeHHoe npeBbileHWe TemMnepatypbl 06MOTKM Hag, TeMnepaTtypoli oxnaxpjalroLlein cpefbl oTCyT-
CTBYET. TO HayaslbHas Temnepartypa 06MoTku O., 40/HKHA COOTBETCTBOBATH CYMME MakCUMasibHO A0MYyCTUMON
TemMnepaTtypbl oxnaxaroweii cpeabl 1 NPeBbILEHNs TeMnepaTypbl, 4ONYCTUMOro AN U301ALMN 0GMOTKN.

4.1.5 Pacyet Temnepatypsbl G,

CpegHas Temnepatypa 0, Ha 06moTke nocne K3 paccumTbiBaeTcs no hopmysnam.

2(80+235,
0,=00+ 106000 |,
J2t

— AN 06MOTOK U3 Meaw; 5)
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2(00 +225)
0,=00 — AN 06MOTOK U3 a/IlOMUHNS. (6)
45700
J2|
rae O0 — HavanbHas Temnepartypa 06moTku. °C;
J — NNOTHOCTb TOKa K3. cOOTBETCTBYOLLAA AEWCTBYIOLWEMY 3HAYEHUIO YCTAHOBMBLUENOCA CUMMETPU-
yHoro Toka K3. A/mmr;
f — MpoAoIXMTENLHOCTL K3. C.
MpumeuvaHne — dopmynsl (5) 1 (6) ocHoBaHbI Ha agnabaTnyeckux yCroBusIX U cnpaBeinBbl TOMIbKO 415 NPO-

pomkutensHocTy K3 He 6onee 10 ¢. KoahhuLMeHTbI OCHOBaHbLI HA CBOIICTBAX MaTepuanos, NPUBEAEHHbLIX B Tabnuue 3a.

Ta6bnuya 3a

MaTtepuan
MapameTp o
Meab ANObINKUIA
YpaenoHasa TennoeMkocTb npu Temnepartype 100 ' C (Ox/kr'C) 398.4 928
MnoTHocTb Npu Temnepartype 100 ‘'C (kr/m) 8894 2685
YpaensHoe conpoTusniieHve npu Temnepartype 100 *C 0.0224 0.0355

4.2 JnHamunyeckas CTOWKOCTb NP KOPOTKNX 3aMblKaHNAX

4.2.1 O6wue TpeboBaHusA

4.2.1.1 Mpu npvemke TpaHccopmartopa B YaCTU CTOMKOCTM npu K3 cnoco6HOCTb BblAepXuBaTb Au-
Hamuyeckme Bo3felicTBMA Toka K3 goshkHa 6bITb NOATBEPXAEHA (32 UCKIYEHNEM TPaHCOPMaToOpoB Co6-
CTBEHHbIX HYX/[, 3/1eKTPOCTaHuWil) B 3aBUCHMOCTM OT MOLLHOCTU TpaHcdopmatopa NnocpeAcTBOM MO Kpai-
Hell Mepe OAHOro U3 NepeyncrieHHbIX ganee cnocobos, KOTOPbIA JO/MKEH ObITb YkaszaH B HJl Ha KOHKpeTHble
TpaHcopmaTopb! UM OTOBOPEH MPU 3akNoYeHN KOHTpakTa Ha nocTasky TpaHccopmaTopa:

- UCMbITaHVe Ha CTOMKOCTb Npu K3;

- CpaBHeHMWe cornacHo ykasaHusam A.3.3.2 ¢ ycrnewHo UcnbITaHHbIM TpaHCOPMaTopOM-NPOTOTUMNOM:

- NpoBepka Mo HopMam NPOEKTUPOBAaHUSA U3roToBuTENs (pacyeTHOe 060CHOBaHME) COrNAacHO yKasaHu-
aM A.3.3.3 4n1a TpaHcopMaTtopoB MOLLHOCTbIO CBbile 40 MBA. koTopble corniacHo HJ, HO nognexar ucnbl-
TaHWSAM Ha CTOMKOCTb Npu K3.

4.2.1.2 TpaHcdopmaTopbl COGCTBEHHbIX HYXA, 3/1EKTPOCTaHLUMIA He3aBUCHMO OT MOLLHOCTU AOJIKHbI
ObITb MCMbITaHbl Ha CTOVKOCTL Npu K3. Mpy 3TOM BO3MOXHA 3aMeHa UCMbITaHUi pacyeTHbIM CONocTaB/eHNEM
C MCMbITAHHbIM NMPOTOTUMOM, HO HeLOMyCT!Ma MpuemMkKa TOMIbKO Ha 6a3e pacyeTHOro 060CHOBaHWSA; UCMbITa-
HVe v BbIGOp MpoToTuna (B c/lyyae 3ameHbl UCMbITAHWIA COMOCTaBUTE bHBLIM pacyeToM) ciefyeT NPOBOAUTL
no MeTofunKe, COracoBaHHON MeXay N3roToBUTENEM 1 3aKa3unKoM.

MpumevaHne — Cwm. JA.4 (npunoxeHune JA).

4.2.2 CocTosiHWe TpaHchopmaTopa nepej NpoBefeHNeM UCMbITaHW Ha CTOMKOCTb NpU KOPOT-
KWX 3aMblKaHUSX

4.2.2.1 ECNu He yCTAHOB/IEHO MHOE, TO UCMbITAHUS O/MKHLI MPOBOANTLCS Ha HOBOM TpaHcchopmMaTope,
roTOBOM K paboTe. 3allUTHbIE YCTPOICTBA, TakuMe Kak ra3oBoe pefie v NpefoXpaHnTesbHbll KnanaH, fO/MKHbI
6bITb YCTAHOB/IEHbI HA TPAHCGIOPMATOPE HA BPEMS UCMbITAHWIA.

MpumeuyaHne — YcTaHOBKa YCTPOWCTB, HE BAMSIOLMX HA NMOBeAeHWe TpaHcdopmarTopa npu K3 (Hanpumep,
CbEMHbIX 0XnaguTeneit) He TpeGyeTcs.

4.2.2.2 TMepepn vcnbiTaHmamn Ha K3 TpaHcdopmaTtop A0/HKEH MPOWTU NPUMEMO-CAATOYHbIE UCMbITAHUS
cornacHo TOCT P 52719. WcnbiTaHWe 3/1€KTPUYECKOi MPOYHOCTU U30/IALMM FPO30BbLIMU UMMY/IbCAMU Ha faH-
HOli cTagun He TpebyeTcs.

Ecnn o6MOTKM BbINOSIHEHBI C PEryIMPOBOYHBIMU OTBETB/IEHWUAMMW, TO pPeakTUBHOE COMPOTUBIIEHME W,
ecnu TpebyeTcs, akTMBHOE COMPOTUB/EHNE A0/KHbI OblTb U3MEPEHBI A1 NOSIOXEHWI NepeknyaTens, B Ko-
TOpbIX 6yAYT NPOBOAUTLCA MCMbITaHMS Ha K3.

Bce n3mepeHuss peakTBHOro CONPOTUB/IEHUS AO/DKHbI ObITh BbINMO/IHEHbI C MOMOLLbIO NPUB0OPOB KNacca
TOYHOCTU He Huxe 0,2.

MpoTokon ¢ pesynbTataMmu NPUMeMO-CAATOUHbIX UCMbITAHUIA AOMKEH ObiTb B HA/IMUUK Nepej Havyasiom
NCNbITAHWUIA.
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4.2.2.3 Tepep HavasioM ucnbiTaHuii Ha K3 cpefHas Temnepatypa 06MOTKM Ao/MKHA ObITb B Npegenax
ot 10 “C po 40 °C.

Bo Bpems ucnbiTaHuii TeMnepaTypa 06MOTKM MOXET YBENMUMTLCA M3-3a npoTekaHns Toka K3. 3T1ot
acnekT HYXXHO y4ynTblBaTb NPY HaslafKe UCMbITATE/IbHON CXeMbl A8 TpaHChopMaTopoB KaTeropum

4.2.3 AMnNnunTyga ucnboltatesnibHOro Toka / ANna 4BYXO6MOTOYHbIX TpaHcopmMaTopoB

VcnbiTaHne f0/MKHO NPOBOAMTBLCA TOKOM C MakCMMasibHOW aneprofnyeckoi cCocTaBnsIoWen B UCNbITY-
emoli chase.

AMnNNuTyaa NnepBoro nMka acCMMMeTPUYHOTO UCMbITATe/IbHOro TOKa i BbluMc/iseTcs no popmyne

| «m/*m/?. (7

rae yctaHoBuBLniica Tok K3 / onpesnensieTca B cooTBeTcTBUM € 4.1.2.

KoadhpuumeHT K yunTbiBaeT HavaslbHOE CMELLEeHNe VUCTbITaTeIbHOro Toka, a yunTbIBAET amnanTys-
HOe 3Ha4yeHne CMHYCOoMAasIbHOro TOKa.
KoathpmumeHT- UNWN yaapHbliA KO3hhuUMEHT, 3aBUCUT OT cooTHoweHusa X/R, rge X — cymma

peakTUBHbIX CONPOTUB/EHNI TpaHcdopmartopa n cet (X + X ). OM; R — cymMMa akTVBHbIX COMPOTUBIEHU
TpaHcopmaTopa 1 cetn (R + Rt), Om; rae $P onpegensieTcs npu pacyeTHol TemnepaTtype.

Ecnu conpotusneHune K3 cetn yuntbiBaeTcs B pacyetax Toka K3. To cooTHowweHne X/R ceTu, ecaiv OHO He
yCTaHOB/IEHO, JJO/MKHO MPYHUMATLCS paBHbIM 3TOMY COOTHOLLEHWIO 418 TpaHcdopmartopa. B Tabnvue 4 npvse-
[€eHbl 3HauYeHns KoadhhmumeHTa aMnanTy sl B BUAE PyHKUMM 0T X/R. NCNONb3YEMOIA 15t NPaKTUYeCKmX Lenenl

Ta6nuua 4 — 3HayeHus KoadpuumeHTa KT/2
XIR 1 15 2 3 4 5 6 8 10 14
W 2 151 1.64 1.76 1,95 2.09 2,19 2.27 2,38 2.46 2.55
MpumevyaHne — [Ona apyrux 3HadeHunii X/R ot 1 a0 14 koapduumeHT k*/2 MoxeT 6bITb onpegeneH ¢ no-

MOLLbIO NIMHERHOW NHTepnonaLmn.

MpumeyaHne — EcmmZ, <0,05 Z,. 1o BMecTo X, N R, MOXHO NPUMEHATL X. U T, 4711 OCHOBHOIO OTBETB/IEHNSA,
re XT— peakTBHasi COCTaB/AoWasn z. %; r, — aKTMBHasA COCTaB/IALWLANA Z, NPW pacyeTHoN Temneparype. %; z, — co-
npotusneHne K3 TpaHcchopmartopa npy pacyeTHol Temnepatype, %.

Mo cornaweHunio Mexay U3roToBUTeNIem 1 3aka3ynkoM npu oTHoweHnn X/R 6onee 14 gonyckaeTcs npu-
HUMaTb yaapHbIil koaddmumneHT 1.9 n k"2 pasHbIiA 2,69.

MpumevyaHne — Cwm. JA.5 (NpunoxeHve JA).

4.2.4 lonycKk Ha amninTyAHOe 3HAYeHne aCUMMETPUYHOro Toka 1 AeiicTBylOLLEE 3HAYEHNE CUM-
METPUYHOTO UCMbITATENIbHOTO TOKA KOPOTKOr0 3aMblKaHuUA

Mpwn fgocTaToyHO 60NbLLOV NPOAC/IKUTENBHOCTM ONbiTa K3 aCMMMeTPUYHbIV TOK C aMnanTy 40/ Nepsoro
nvka / CHWU3WUTCA A0 YCTAHOBMBLUETOCA 3HAYEHUSA CUMMeETpUYHoro Toka K3 (cm. 4.1.2).

3HaveHVe aMNanTybl aCUMMETPUYHOrO TOKa, MONYYEHHOE B OMbITE, HE [O/HKHO OTINYaTbCs 6osee yem
Ha 5%. a CMMMeTpUYHOro Toka — 6onee yem Ha 10 % OT COOTBETCTBYIOLLEIO 3aAaHHOIO 3HAYEHNS.

4.2.5 Mpouepypa ncnbiTaHUt HA CTOMKOCTb NMPY KOPOTKMUX 3aMblKaHUAX BYXOOMOTOUYHbIX TpaHC-
hopmaTopos

4.25.1 [nsa Toro, 4to6bl MOMYYNTb 3HAYEHME UCMbITATENBHOIO TOKA COrnacHo 4.2.4. HanpshxeHune Xxo-
NIOCTOr0 XO4a MCTOYHMKA NUTAaHUA MOXET MpeBbllaTb HOMUHANIbLHOE HanpshkeHue nutaemoin o6moTku. K3
06MOTKM MOXeT ObITb BbINONHEHO NMNM60 nocne (nocnegyowee K3), nnéo go (npegsaputenbHoe K3) npuno-
XEHNA HanpsXeHus K nuTaemoli 06MoTKe TpaHcdopmaropa.

MpumeyaHne — [pyroii METOA MCMbITAHWIA COCTOUT B MPUIOKEHNN OHOBPEMEHHO [BYX HAMPshKeHUiA NpoTu-
BOMO/IOXHbIX (a3 K BYM 06MOTKaM, KOTOPbIE MOXHO 3anuTaTb OT OAHOTO UCTOUHMKA WM ABYX OTAEMbHBIX U CUHXPOHI-
3MpOBaHHbIX UCTOUYHWKOB MTaHMsl. MPenMMyLLECTBO JaHHOMO METOfA COCTOUT B MPeOTBPALLEHNN HACILLEHNST CTEPXKHST
MarH1TONPOBOAA U YMEHBLLIEHN MOLLHOCTY, HEOGXOAUMOI /151 NUTaHNS.

' Tabnmua 4 ocHoBaHa Ha C/efyloLeM BblpaXXeHU N5 yAAapHOTO Ko3dduumeHTa:

rie e — OCHOBaHWe HaTypasibHoro norapudgma; - asoBblil yron, pasHblit arctg X/R B pag.
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Ecnu ucnonb3yeTtcs nocnegytoulee K3. To HanpsbkeHne nutaemoli 06MOTKM He A0/KHO NPEBbIWATh 3Ha-
YyeHus. paBHOro 1,15 0T HOMUHaNBLHOTO, eCIM MHOE He COrNacoBaHO MeXAy U3roTOBUTENEM U 3aKa3unKoM.

Ecnn vncnonb3yeTcs npegsapuTensHo© K3 gna TpaHccopmaTopa € KOHLEHTPUYeckuMu obmoTkamu
(3a MCKOYEHNEM [BOMHbIX KOHLEHTPUYEeCcKnx 06MOTOK), TO MUTaHMe NpeAnovYTUTENIbHO NojaBaTb Ha 06-
MOTKY. Hanmbosnee yAaneHHyl OT CTepXHA MarHuTonpoBofa. bBawkaniwas K cTepXH0 06MOTKa HakopoTKO
3aMblkaeTcs, € TeM 4To6bl M3bexaTb HaCbILEHUS CTEPXHA MarHWTO/NIPOBOAA. KOTOPOE MOXeT MpuBOAUTb
K U36bITOYHOMY TOKY HamMarHU4nMBaHus, HaknafblBaemMomy Ha TOK K3 BO BpemMs HECKO/IbKUX NepPBbIX Nepuo-
[0B TOKa.

Ecnu ucnbitatensHoe o6opygoBaHue TpebyeT MOAKMOYEHNA NUTAHUA K BHYTPEHHeil 06MoTke, TO He-
06X0AMMO MPUHATL Mepbl N0 NpeAoTBpalLeHni0 6pocka Toka HaMarHuunBaHus, HanpyMep nyTem npegsapu-
TeNbHOr0 HaMarHM4MBaHUs MarHMToNpoBoA.

[ns TpaHchopmaTopoB € uyepegyroWwUMUCA UM ABONHBIMW KOHLLEHTPUYECKUMK OBMOTKaMn MeTof
npeasapuTenbHoro K3 gomkeH NpyMeEHATLCS TOMIbKO MO COrMalleHnio MeXay U3roToBUTeNneM 1 3aka3umkom.

[ns Toro utobbl M36exaTb ONacHoOro neperpesa, He06xoAMMO obecneynTb COOTBETCTBYIOLLME UHTEPBA-
Nbl Mexgy nocnegosaTesnibHbIMU OnbiTamu K3. Bpems nHTepBasioB fO/KHO ObiTb ONpeAesieHo no cornaie-
HUIO MeXAy U3rotoBuTeneM 1 nokynaTenem.

MpumeyaHune — [lpu UCHbITAaHUKM TPAHCHOPMATOPOB KaTeropun | MoxXeT NOTPe60oBaTLCS YYeT U3MEHEHUS KO-
agppuymnenTa X/R. 06yC/10B/EHHOTO POCTOM TeMMepaTypbl BO BPeMsi OnbITa, ¥ 06ecneyeHve ero KOMneHcauuy B ucnbl-
TaTeNbHON cxeme.

4.2.5.2 [1ns noNy4YeHns 3HaYeHUS HavyabHOW amMnIMTyAbl yaapHoro Toka (cM. 4.2.3) B 06MOTKE UCMbITY-
eMoii ha3bl MOMEHT BK/THOUYEHUS [O/MKEH ObITb HACTPOEH NOCPEACTBOM CUHXPOHHOIO BK/IHOUYEHWS.

[na npoBepKu 3HAYEHUIA UCMbITAaTENbHBIX TOKOB / 1 / HEO6X0AMMO BCErAa Ucnonb3oBaTtb ocuusiorpa-
dhmpoeaHne TOKOB.

[ns nonyyeHus makcvMasbHOM anepvoguyeckoli cocTaBsloleli Toka B 04HOW 13 hasHbIX 06MOTOK
BK/IIOYEHUE [O/HKHO NMPOUCXOAUTb B MOMEHT, KOrAa HanpshkeHue, nogaBaeMoe Ha 3Ty 06MOTKY, MpoXoauT
yepes HoJfb.

MpumeyvaHuns

1 Ains 06MOTOK C coefjMHeHNeM B 3Be3[y MakCcumasbHas anepuogmnyeckas cocTaBaslowWas gocTuraerca nytem
BK/IIOYEHNA B MOMEHT, Korga hasHoe HanpshkeHne NpoxoauT Yepes HoMb. KoadhunumeHT K yaapHOro Toka /  rnoxeT 6biTb
onpefesnieH U3 OCUWUNNOTPaMM SIMHERHbIX TOKOB. [na TpexdasHbiX UCMbITaHWA 06MOTOK, COeAUHEHHbIX B TPeYrosbHUK,
[laHHOe yc/ioBMe MOXeT 6biTb AOCTUTHYTO MyTEM BK/IOYEHWS B MOMEHT, KOrja /iMHeiHoe HanpshkeHue npoxofauT vyepes
HoMb. OHUM U3 MeTOA0B onpegeneHns K 6yaeT BK/IIOYEHNE HA MaKCUMYM IVMHEHOro HanpshXeHWs BO BpeMs Hanagou-
HbIX OMbITOB. B 3TOM cnyyae ko3adhULMEHT K onpefenseTcs U3 ocLuuaIorpaMm NMHeRHbIX TOKOB.

Apyrum meTogom onpefeneHns asHoro Toka B 06MOTKe, COEIVHEHHOI B TPEYro/ibHUK, SBMSETCS COOTBETCTBYIO-
Ljee nepecoenHeHe BTOPNYHbIX 06MOTOK TpaHCOPMaTOpPOB TOKa, M3MepPSOLWUX NnHeliHble Tokn. Ocuunnorpad MoxeT
6bITb HACTPOEH Ha 3anncb PasHbIX TOKOB.

2 [ins TpaHcopMaTopoB CO CXeMOI coeAWHeHUs 3Be3fa-3uraar kateropuu | co 3HaveHmem Xx,/r < 3 (cm. 4.2.3)
Tpu hasbl BkOYAOTCA OAHOBPEMEHHO 6€3 NMPUMEHEeHWs CUHXPOHHOTO BbikMovaTens. [Ans Apyrux TpaHcopmaTopoB
CO CXeMOVi coeAnHeHus 3Be3fa-3ursar MeTo[ BK/IOYEHUS ABNSETCA NpeAMeTOM COrfalleHus Mexay U3rotoButenem u
3aKa3unKom.

4.2.5.3 YacTtoTa HanpshkeHus nuTaHus AOJ/DKHA ObiTb B 06LLEM Crlyvyae paBHa HOMWHAsIBHOWM YacToTe
TpaHcdopmaTtopa. TeM He MeHee Mo CornalleHuto Mexay W3roToBuTenem 1 3aka3uumkom fornyckaeTcs npo-
BOAWTb UCMbITaHWe TpaHcopmaTopoB 60 L OT MCTOYHMKA MUTaHWsA Hanpsxenuem 50 Iy n Hao6opoT npu
YyCNoBuK, 4To ByAyT JOCTUTHYThI NpegnucaHHblie 4.2.3 1 4.2.4 3HayeHns Toka.

[JaHHasa npoueaypa TpebyeT COOTBETCTBYHOLLEN KOPPEKTUPOBKU HAMPSXEHWUS MUTAHUS MO OTHOLLUEHWIO
K HOMWHa/IbHOMY HarnpshXeHuto TpaHcopmaropa.

4.2.5.4 [ins TpexdasHbix TpaHCHOpMaTopoB A0/MHKHO ObiTb MCMOB30BAHO Tpexdasmoe nuTaHve npu
ycnosumn cobnogeHvs TpebosaHuii 4.2.4. B NpoTVBHOM cfy4yae [JonyckaeTcs MCnofb3oBaTb ofHOasHoe
nuTaHve, Kak onMcaHo Hwxe. [1ns 06MOTOK, COeAMHEHHbIX B TPEYroNbHUK, 0fHOtha3Hoe nuTaHve nojaeTcs
mMexay ABYMS yrnamy TpeyrosibHvka, a HanpshkeHvue BO BPEMS OnbiTa JO/DKHO ObiTb TakMM Xe. Kak Hanpsi-
XeHue mexay asamu Bo BpeMs Tpexcasmoro onbiTa. 19 06MOTOK, COeIMHEHHbIX B 3Be34y, oAHOdasHoe
HanpshkeHve nogaeTcs Mexay OAHWUM IMHEHbIM BbIBOAOM W ABYMS APYTMMU IMHEAHbIMW BbiBOJaMU, COeAN-
HeHHbIMK BMecTe. OAHohasHoe HamnpskeHve BO BPeMms OMnbiTa AO/HKHO ObiTb paBHO J312 OT HanpsxeHus
mexay hasamu Bo BpeMs TpexdasHoro onbiTa.

MprMepbl ABYX cXeM ofHOMa3HbIX UCNbITaHWN, 3KBUBaNEHTHble TpexdasHbIM UCNbITaHWAM, NPUBEAEHbI
Ha pucyHkax 1 mn 2.
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Zs - conpoTtuBneHne ncnbiTaTeNbHOW CXeMbl. S — CMHXpOHHbIﬁ BblKNKO4YaTenb An4a nocnegyrwouero K3
WK XecTKoe coegnHeHne ANa npeaBaputTensHoro K3
PucyHok 1— TpaHcopmaTop co CXxemoli coefuHeHust 06MOToK Y /[

MpumevaHnsa

1 OpHothasHble UCMbITAHUSA B OCHOBHOM MCNO/Mb3YyOTCA ANsi TpaHcdopmaTopoB kateropuit Il u Il u peako ans
TpaHcdopmaTopoB kateropum |.

2 [lnA coefMHEHHbIX B 3B€34Yy 0OMOTOK C HENOJTHON U3onsAuvein HeiTpanm Heo6xoAMMO NPOBEPUTL, fOCTATOYHA NN
1M30N5Auns HelTpanu gna 0A4HOA3HOro UCMbITAHMS.

3 Ecnu ansi 06MOTOK, COeAMHEHHbIX B 3B€3[Y, MOLLHOCTb NMTAHUSI HeAOCTaTOuYHA A1 0AHOA3HOro UCNbITaHWs, onu-
CaHHOrO Bbile, U UMEETCS BblBeAEHHas HEWTPasib, TO M3rOTOBUTESb U 3aKa3UMK MOTYT NMPUATH K COTIalEHNIO O NPUMEHEHUN
04HOA3HOro NUTAHUSA MeXAY IMHENHbIM BbIBOAOM W HEliTpasnbio Npu yCNoBUW, 4TO HeliTpab paccyMTaHa Ha COOTBETCTBY-
owniA Tok. Mpu Takoil cxeme MOXET 6bITb YL06HLIM B3aUMHOE COeJMHEHNE COOTBETCTBYHOLMX BbIBOLOB HEUCMLITHIBAEMbIX
has ANs Nyywero KOHTPO/IA NX HANPSHKEHWSA NPU YCOBUK, YTO 3TO peann3yemMo 1 cxeMa ABASeTCA KOPPEKTHOW.

4.2.55 Mpu oTCyTCTBUM ONpefeneHHbIX TPe6oBaHUi CO CTOPOHbI 3aKa3uuka KoamnyecTBo onbiToB K3
Ha TpexdasHbix 1 ofHOMa3HbIX TpaHcopmaTopax onpegensercs cnegyoLwmm obpasom (He BKIYasa Hana-
[OUYHble OnbITbl NpY TOKe, MeHbluem 80% OT 3afaHHOro, Heo6xoAnMMble 4715 NPOBEPKM NMPaBUILHOCTU PaboThbl
ncnbiTaTeNlbHOr0 060pYA0BaHNSA B OTHOLIEHUV MOMEHTa BK/IHOYEHWS, TeKYLLUX HAacTPOeK, 3aTyXxaHus u npo-
[O/MKUTENBHOCTHN).

[na ogHodasHbIX TpaHcopmMaTopoB KaTteropum | KOIMYECTBO ONbITOB AO/HKHO COCTaBAATL NATL. Ecnn
He yCTaHOB/IEHO MHOE, TO Ha OAHO(da3HOM TpaHCHOpPMaTope C OTBETB/IEHUAMMU A0/KHbI 6bITb NPOBEEHbI
MATb OMbITOB Ha Pa3sHbIX MOJIOXEHUAX Nepeknyaresisa, T.e. [Ba OnbiTa — B MOJIOKEHNN, COOTBETCTBYHOLEM
MakcumasibHoMy KoathuuneHTy TpaHcdopmaunm, OAUH OMNbIT — Ha OCHOBHOM OTBETB/IEHWUM 1 AiBa OMblTa —
B MOJIOXEHNU, COOTBETCTBYIOLWEM MUHUMAIbHOMY KO3IMULNEHTY TpaHchopMaLun.

[na TpexdpasHbix TpaHcopMaTopoB KaTteropun | KOIMYeCTBO ONbITOB AO/MKHO ObITb paBHo 15, T.e. no
NsiTb OMbITOB Ha Kaxfoi dpase. EC/M He yCTAaHOB/IEHO MHOE, TO HA TPOX(Pa3HOM TpaHcdgopmaTope C OTBET-
B/IEHUAMM [O/IKHbI ObITb NPOBeeHbl 15 oNbITOB B pa3HbIX NOMIOXEHUAX Nepeknoyarens, T.e. NATb OMNbITOB —
B MOJIOXEHUW, COOTBETCTBYIOLLEM MaKCUMasibHOMY KO3pnLUMeHTy TpaHcopmaum Ha O4HON U3 BHELLHWX
¢has. NATb ONbITOB — HA OCHOBHOM OTBETB/IEHUN Ha cpefHeli hase 1 NATb ONbITOB — B MOJIOKEHUW, COOTBET-
CTBYIOLLLEM MWHUMAIbLHOMY KO3(h(PULMEHTY TpaHcopMaumMn Ha Apyroi BHeLLHen dase.

[na ogHodasHbIX TpaHcopMaTopoB kateropmum Il KONNMYECTBO OMbITOB A0/HKHO COCTaBNATL TPU. Ecnn
He yCTaHOB/IEHO WMHOE, TO Ha ofdHoa3HOM TpaHcopmaTope C OTBETBMNEHUAMU AO/KHbI 6bITb NpoBEAEHbI
TPW OMbITa Ha pasHbIX NONIOXEHUAX NepekToyaTens, T.e. OfWH ONbIT — B NOJIOXEHNN, COOTBETCTBYIOLLIEM MakK-
cuMasibHOMY KO3hULIMEHTY TpaHchopMaLumn, OfuH OMNblIT — Ha OCHOBHOM OTBETB/IEHWN W OAMH ONbIT — B
NONOXEHUN, COOTBETCTBYIOLLEM MUHUMAaNbLHOMY KO3 MLMeHTY TpaHcopMaLuuu.
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Lns TpexdasHbix TpaHcopmMaTopoB kaTeropun Il KOMYECTBO OMbITOB JO/MKHO ObiTb PABHO AEBSATH,
T.. MO TPU OMbITa Ha Kaxpaol ase. Ecnu He yCTaHOBNEHO MHOE, TO HA TPoXdasHOM TpaHcdopmMartope ¢ oT-
BETB/IEHNAMU A0/IXHbI 6bITb NPOBEAEHbl AEBATH OMbITOB HA Pa3HbIX MOMIOXEHUAX Nepeknoyarens, T.e. Tpu
onbiTa — B MOJIOXEHUN, COOTBETCTBYIOLLEM MaKCMMaslbHOMY KO3(h(hULMEHTY TpaHCopMaLui Ha ofHON U3
BHELUHUX ¢has. TPM OMnblTa — Ha OCHOBHOM OTBETB/IEHUW Ha CpefHeli hase 1 Tpu onbiTa — B NOSIOXEHUU, CO-
OTBETCTBYIOLLEM MUHMMa/IbHOMY KO3(DhuLMeHTy TpaHcdopMaL M Ha ApYyroli BHeLWHen dase.

MpumMmeyaHus

1 Ecnu no pesynbTataM pacuyeToB Ha ApYrnx OTBETBAEHUSAX MUMeT MecTo 60nee BblCOKME 3HaYyeHus TOKoB K3 n
3/1eKTPOANHAMUNYECKNX CUM. TO B 060CHOBAHHBIX C/lyyasx [onyckaeTcs NPOBOAUTb WCMbITAHUA Ha APYrMX NOMOXEHUNAX
nepeknioyaTens. B atom cnyyas fonyckaeTcsi He NPOBOAUTL UCMbITaHWe TpeTbeli hasbl NP YC0BUK, YTO MO pe3ynbTartam
pacyeToB CTOMKOCTb TpaHcopmaTopa B Lie/IoM MOXET GblTb NOATBEPXAEHA UCMbITAHUAMU NepPBbIX ABYX as.

2 lMocnepoBaTenlbHOCTb UCMbLITAHUI Ha PasHbIX MOMIOXEHNAX NepeknoyaTtens cnepyeT BbibMpaTb NCXOAA U3 yC0-
BUSI YBE/IMYEHUA 3NEKTPOANHAMNYECKNX YCUNUIA.

3 Ecnu B HA Ha oTAenbHble BUAbl TpaHCOPMATOPOB HE YCTAHOB/IEHO MHOE, TO B MPOrpaMMy WCNbiTaHWi ABYX-
06MOTOYHbIX TPAHC(HOPMATOPOB C paclleneHHbIMU 06MOTKaMU 1 perynimpoBaHnem HanpskeHus yctpoiictsom PIH pe-
KOMeHAYeTCs BKOUYaTb CNefyiolne pexumb:

- ofjHOBpeMeHHOro K3 Ha Bcex 4acTax pacLiensieHHoin 06MoTku;

- K3 Ha Kax[oil oTAenbHol YacTu paclyensieHHo 06MOoTKN.

4 MNpuMeyaHus 1 — 3 HanpaBsieHbl Ha yyeT Poccuiickoli HaunoHanbHOW cTaHAapTusauum.

5 Cwm. JA.6 (npunoxeHue [A).

[na TpaHcdopmaTopoB kaTeropumn lll KoNnM4ecTBO OMbITOB W MOMOXEHWS Mepeknayatens Bcerja
[OJ/DKHbI 6bITb COrnacoBaHbl MeXy U3rotosuTennemM 1 3akaszynkom. Mpu aToM AN TOro, YTobbl Kak MOXHO
fyylie BOCNPOM3BECTY BO3AEVCTBMA NOBTOPAIOWMUXCA B YCIOBUAX aKcnayaTauumn K3, obecneunTtb nyyLLnii
MOHUTOPUHT NOBefeHUs TpaHcdopmaTopa nNpy UCMbITaHUAX U aTb 060CHOBAHHOE 3ak/l0YeHne Ha OCHO-
Be BO3MOXHbIX OTK/IOHEHWI U3MepsAeMoro conpoTuBneHns K3. pekomeHayeTcs cregyloliee Koam4yecTso
OMbITOB;

- Tpn — ANAa ogHodasHbIX TpaHCOpPMaTopos;

- [eBATb — ANA TpexdasHbIX TpaHChopMaTopos.

B oTHOWeEHNM NonoxeHuid nepeknyaTens n nocnefoBaTe/lbHOCTU UCMbITAHWA pekoMeHayeTcsa Takas
Xe npoueaypa, Kak n ansa TpaHcdopmaTopos kaTeropuii | u ll.

MpoAoMXUTENBHOCTbL KaXA0ro onbiTa (C fonyckaembiM OTK/I0HeHWeM +10%);

- 0.5 c — gna TpaHcdopmatopos KaTeropuu |;

- 0.25 ¢ — pna TpaHccopmaTopos kateropuin Il u lll.

4.2.6 Mpoueaypa McnbiTaHUn Ha CTOWKOCTb NPW KOPOTKUX 3aMblkaHMAX TpaHcopmaTopos ¢ be-
noe yem AByMs 06MOTKamm 1 aBToTpaHCoOpMaTopoB

[nsa TpaHcdopmaTopos ¢ 6onee yem ABYMS 06MOTKaMu 1 aBToTpaHcopmaTopos (cM. 3.2.3) AO/KHbI
6bITb paccMoTpeHbl pasnnyHble pexuMbl K3. Kak npasuio, Takme pexumsl UMelT 60siee CrIoXHY0 npupoay
no cpaBHEeHWIo ¢ TpexdasHbiM K3. KOTOpoe MOXeT paccMaTpuBaTbCsa Kak 6a30Bblil ciyyai Ana AByX0OMOTOY-
HbIX TpaHcdopmaTtopos (cm. 3.2.2.5).

Yacto HeobxoaMMO npegycMaTpuBath creluasibHble UCMbITaTe/lbHble CXeMbl A8 BOCNPOU3BEAEeHUs
NP UCMbITAHNAX BO3MOXHbIX 3KCMyaTalnoHHbIX pexnmos K3. Pexum ncnbitaHuil BelbrpaeTcs, kak npasu-
110, Ha OCHOBE aHa/In3a pe3yNbTaToB pacyeTa 3/IeKTPOANHAMUYECKNX CU. BOZHUKAKOLLMX BO BCEX BO3MOXHbIX
cnyyasax K3.

Cxema WCnbITaHWii, 3Ha4YeHns Toka, NocnefoBaTeslbHOCTb M KO/IMYECTBO OMbITOB BCerja sABAaTCca
npeamMeToM coralleHns Mexay U3roToBuTenemM 1 3akasuvkom.

PekomeHayeTcs, 4To6bl 4OMYCKU HA COrNacoBaHHble 3HAYEHNA TOKa U NPOAO/IKUTENBHOCTb UCNbITaHWI
COOTBETCTBOBaIM NpefnncaHHbIM A5 [BYXOOMOTOUHbIX TPaHC(OPMAaToOpOB, a Noc/eA0BaTe/IbHOCTb OMNbITOB
BblGMpanacb B COOTBETCTBUM C OXUAAEMbIM YBE/TMYEHNEM INEKTPOANHAMUYECKNX CUN.

NMpumeuyaHne — Ecnu B HA Ha oTAenbHble BUAbl TPAHCOPMATOPOB He YCTaHOBNEHO MHOe, TO B Mporpam-
MY WCMbITaHWI TPEXOBMOTOUHbLIX TPAHC(OPMATOPOB U aBTOTPAHC(OPMATOPOB PEKOMEHAYETCs BK/ouYaTb chneaylolue
pEeXUMbI:

- ABYXO6GMOTOUHble pexumbl K3 Ha cOCEAHMX MO NONOXEHUK OCHOBHbIX 06MOTKaxX:

- TPexo6MOTOuUHbI pexumM K3 Ha cpeAHeli No NOo0XeHNI0 OCHOBHOW 06MOTKe Npv NUTaHUW ABYX APYrMX 06MOTOK.
[JonyckaeTcsi 3aMeHa TPeXo6MOTOUHOTO PeXUMa Ha PEXVUM C NUTAHWEM CpeaHell N0 pacnoNOXEeHU 0CHOBHON 06MOTKM
1 3aMblKaHWEM ABYX [pYrMX 06GMOTOK. B aTOM cnyyae cnefiyeT npuHsATL Mepbl N0 oGecneyeHmnio pacnpeaeneHns Tokos K3
no o6MOTKaM, COOTBETCTBYHOLLET0 HOPMUPOBAHHbIM 3HAYEHWAM TOKOB K3. Hanpumep yCTaHOBWUTb TOKOOTpaHU4YMBAIOLLMB
peakTopbl B 04HY U3 3aKOPOUYEHHbIX OGMOTOK.
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4.2.7 OGHapyeHue NoBpPeEXAEHU 1N OLeHKa pe3yibTaToB UCMbITaAHWIA

4.2.7.1. Nepepn NpoBeAEeHWEM UCMbITAHUA Ha CTOMKOCTb Npu K3 Heo6xoAuMo MpoBECTM U3MEpPEHUS
1 UCNbITaHNA B COOTBETCTBUM C 4.2.2 1 NPOBEPUTL COCTOSIHNE ra30BOro posie (ecnm uveetcs). JaHHble n3me-
PEeHVS 1 UCMNbITAHWSA COCTaBMSIOT OCHOBY A/151 06HAPYXXEHWSA NOBPEXAEHNIA.

4.2.7.2. Bo BpeMs KaxAoro onbiTa (BkNtoYas HasnafouHble OnbliThl) 4O/HKHO BbINOMHATLCA Ocuuiorpa-
chvpoBaHue:

- MPUIOXEHHOIO HanNpPsXeHus:

- TOKOB (cMm. 4.2.5.2).

Kpome Toro, cnegyeT BbINOMHSATb BU3yasibHbli HAPYXHbIA OCMOTP TpaHcdopmaTopa ¥ HEMPEPBLIBHYO
BUAE03aMUCh.

MpumeyaHns

1 Zl‘lﬂ 60nee NOMHON OLEHKN pe3ynbTaToB ONbITOB MOXHO WCMO/Ib30BaTh AONOMHUTENbHbIE CPEACTBA NONYyYeHUs
nHopmalnmn, Hanpumep 3anucb Toka Mexay 6akom (M30MPOBaHHbLIM) U 3eMneld, Wyma v Bubpauuii, NaMeHeHNs fasne-
HUA Macna B pas3/IMyHbIX TouKax BHYTpu 6aka BO BpeMs npoTekaHusa Toka K3 n 1.4,

2 Mpy nposefeHuUn UcnbiTaHUii B pe3ynbTaTe BUOpauuii MOXET MPOUCXOAWTb ClyyaliHoe pasmblkaHue rasoBoro
pene. Ecnu B penie He 06HapyXeH roproymnii ras. To JaHHoe 06CToATENIbCTBO HEe CBUAETENbCTBYET O HEe0CTaTOuHOV CTOM-
KOCTW TpaHcopmaropa.

3 VicKpeHus B CBapHbIX WBax 6aka MOryT BO3HWKATb NPU BK/IKOYEHUN, @ BHYTPEHHEE UCKPEeHMe B TouKax coepnHe-
HWIi MeTanNoKOHCTPYKLUA — npu BKIoUYeHUn 1 K3.

4.2.7.3 Mocne KaXaoro onbita HeOﬁXO,CI,VIMO npoaHa/iM3npoBaTb ocunsiorpaMmmbl, NPOBEPUTL Fra3oBoe
pene n n3IMepuTb peakTuBHOe conpoTmeneHne K3. [na TpexdasHbix TpaHchopMaTopoB peakTMBHOE COMpo-
TUB/IEHUE [LO/TXHO ObITb ONpeaesieHo NodasHo Uan NyTeM NPsIMOro U3MEPEHUs MO CXeMe «(pasa-HelTpasib»
B C/lyvyae 06MOTKH, COG,D,VIHeHHOVI B 3Be34y, nméo ¢ NnOMOLULbIO NoaxoaAauero Mmetoga nsMmepeHua ons 06MOTKM,
COEANHEHHOI B TPEYrofibHUK.

MpumeyaHns

1 MOXHO MCnoMb30BaThb JOMNOMHUTENbHbIE CNOCO6bI OLEHKN pesynbTaToB UCMbITAHWNA, Takne, Kak n3MepeHue co-
NpOTUB/IEHNS 06MOTOK NOCTOSAHHOMY TOKY, METOJ HU3KOBOJ/IbTHbIX MMMNY/1bCOB (4719 CPAaBHEHNS OCLWUII0TPaMM, NOyYeH-
HbIX B Hayas/lbHOM COCTOSIHUM W NOC/ie WUCMbITaHWs), aHann3 CnekTpa 4acTOTHbIX peakuuii u nepefaTouHbIX (HYHKLWIA,
n3MepeHmne ToKa X0/I0CTOro X04a W CpaBHEHME pe3ynbTaToB aHasim3a PacTBOPEHHbIX ra3os [0 UCMbITAHUA U NOC/E Hero.

2 Jlio6ble pa3nuuns mexay pesynbTataMmu U3MepeHunii 4o onbiTa u Nocne Hero MOXHO NCNo/b30BaTh B KaUecTBe KpuTe-
puvsi onpeeneHnst BO3MOXHbIX flechopmanuii. ITo 0co6EeHHO BaXHO A/151 perncTpayuy B XoA4e HeCKOJIbKUX OMNbITOB BO3MOXHbIX
N3MEeHEeHUIi peakTMBHOIO CONPOTUBAEeHMst K3 nocne Kaxgoro onbiTa, KOTOPOe MOXET Kak Bo3pacTaTh, Tak N CHUMXaTbCS.

3 [lnsa onpefeneHns MexBUTKOBbIX 3aMblkaHWl pekomMeHAyeTCsi MPOBOAWUTL W3MepPeHne peakTUBHOro ConpoTuBe-
HUA K3 kak co cTopoHbl HH. Tak 1 co cTopoHbl BH.

4 B cnyuae, ecnu B BO BpPEMS TPeX OMbITOB MMEEeT MeCcTo U3MEHEHWe peakTUBHOro conpoTueaeHns K3. consmepu-
MOe€ C yka3aHHbIMU B 4.2.7.4 npegenamu, T0 peKOMEHAYyeTCs No COrNnalleHnio Mexay M3roToButeneM 1 3akasumkom npo-
BECTW OAVH WK ABa AONOSTHUTENbHbIX OnbiTa K3.

5 lpu ncnbiTaHMn NepBoli Napbl OCHOBHbLIX 0OMOTOK TPEXOOMOrOYHbIX TPAHCOPMaTOPOB BO3MOXHO U3MEHEHNE peak-
TUBHOTO CONpoTKBAEHNs K3 BTOPOIi napbl OCHOBHbIX 06MOTOK. 10 3TOl NpUYMHe ANs 3TUX TpaHCOPMaTOPOB PeKOMeHAyeTca
NPOBOAUTL MOBTOPHOE U3MEPEHUE PeaKkTUBHOTO CONPOTUB/IEHUS Nepes, NepBbIM OMNbITOM B K&XAO0M U3 NOCEAYIOLLNX PEXUMOB.

6 MpumeuyaHns 4 n 5 HanpaBneHbl Ha y4yeT Poccuiickoli HauMoHanbHOW cTaHaapTM3auum.

4.2.7.4 TI0 OKOHYAHWUW WUCMbITAHUI HEOGXOAMMO NPOBEPUTL TPAHCOPMATOP CHAPYXM, @ TakkKe COCTO-
sIHWe ra3oBOro penie. Pe3ynbTaTtbl U3MEPEHUI A PEaKTUBHOTO COMPOTUBEHUs K3 1 ocuuinorpaMmmbl, NoslyyeH-
Hble B K&XAOM U3 OMbITOB, A0/KHbI 6biTb NPOAHAIM3NPOBaHbLI 4151 VHAMKALWA BO3MOXHbIX U3MEHEHWI BO
BPEMsl UCMbITaHWIA, 0COGEHHO /151 UHAMKALMUM U3MEHEHUSI PEaKTUBHOTO COnpoTUBeHNs K3.

MpumevaHne 1 — Ecnu 06MOTKM UMeT perynmpoBoYHble OTBETB/IEHUA, TO NO OKOHYaHNK ncnbiTaHnii peak-
TUBHOE conpoTuBJieHNE K3 AO0JKHO 6bITb n3MepeHo Ans scex OTBETB/IEHUIA, Ha KOTOPbIX NPOBOAU/INCE UCNbITAHUA.

MpumeuyaHue 2 — Bobuwem cnyyas 3HayeHne PeakTUBHOTO CONPOTUBEHUS K3 uMeeT TeHAeHLuo K cTabu-
NU3aLNM B XO4E UCTbITaHUi. OnpegeneHHoe M3MeHEHNEe PeaKTUBHOTO CONPOTUBIEHNS K3 BO3MOXHO C TEUEHUEM BpeMe-
HW Nocne NPOBeAEHNs UCMbITaHWii. MO3TOMY NpK HANUYUW U3MEHEHUIA, NPEBbILLAOLNX JONYCK HA OCHOBAHWK N3MepeHuit
cpasy moc/ie UCMbITaHUi, MOXHO Yepe3 HEeKOTOPOe BPeMsi MOBTOPUTb U3MEPEHWsI A MPOBEPKM TOTO, YTO U3MEHEHMS
ecTb. JTO NnocnefHee 3HAUYEHNE PEaKTUBHOTO CONPOTHBAeHUs K3 NprHMMaeTcsi B KauecTBe OKOHYaTeIbHOro npu onpeje-
JIEHWUU COOTBETCTBUS TPE6OBAHMSAM AAHHOTO CTaHAapTa.

[na TpaHcopmaTopos kateropun I. Il 1 il npegycmMoTpeHbl pasnimyHblie Npoueaypbl U KpUTEpPUN OLEH-
KN pe3ynbTaToB. [laHHble npoueaypbl W npefesibl M3MeHeHWli peakTMBHOrO ConpoTuBneHus K3 npveepeHbl
B MyHKTax a) u 6).

a) TpaHcchopmatopsl kateropun | u i
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Ecnn He cornacoBaHO MHOe, TO akTMBHAasA YacTb TpaHcdopmaTopa BblHUMaeTcsa 13 6aka Asa ocMoTpa
MarHMTonpoBoga 1 06MOTOK, a Takxe [/ CPaBHEHUSI C COCTOSIHUEM A0 WCMbITaHWi B Lensx o6HapyXeHns
BO3MOXHbIX NOBPEXAEHWA, TaknX, Kak U3MEHEHNS MOI0KEHUSA 0TBOAOB, CMELLEHNS, 1 T.M., KOTOPbIe, HECMOTPSA
Ha ycnellHble NpueMo-cAaTtouHble UCNbITaHNUsA, MOTyT NOBAMATL Ha 6e3onacHyto paboTy TpaHcdhopmaTopa.

Heobxo4uMo NOBTOPUTL BCE MPUEMO-CAATOYHbIE UCTIbITAHUSA, BKOYAsA UCMbITaHUA nsonauum npu 100 %
npeAnuncaHHbIX NcnbiTaTesibHbIX HanpshkeHusax (cM. FTOCT P 55195). Ecniv npegycMoTpeHo npoBeAeHne rc-
NbITaHWS rPO30BLIMWU UMMNYbCAMU, TO OHO AOJ/KHO ObITh BbINOMIHEHO Ha AaHHOl cTaguu. Bmecte ¢ Tem ans
TpaHchopmaTopoB kateropun | MOBTOPHbIE NPUEMO-CAATOYHbIE WCMbITAHWS, 3a WCK/IOYEHUEM WCNbITaHWi
M30/1ALMN, MOXHO He NMPOBOAUTL.

TpaHcdopmaTop cunTaloT BbILEPXaBLUMM UCMbITaHWe Ha CTOMKOCTb Npu K3 npu BbINOMIHEHWU creayto-
LLNX YCNOBWUIA:

1) pesynbTaTbl UCMbITAHWIA HA CTOMKOCTb Npu K3. n3amepeHuns 1 NnpoBepku, BbINOJIHEHHbIE BO BPEMS UC-
NbITAHUIA, HE BbISBUIV NPU3HAKOB NOBPEXAEHWIA;

2) ycnewHo nposejeHbl MOBTOPHbIE UCMbLITAHUA U30MALUUM U Apyrue Npuemo-caaToyHble UCTbITaHus,
a TaKke ucnbiTaHne rpo3oBbIMU UMMNybCaMu (€C/IN NPefyCMOTPEHO);

3) HapyXHasi NpoBepka He BbISIBUIA CYLLECTBEHHbIX MOBPEXAEHWIA, KOTOpble MOru 6bl MOBAUATL Ha
6e3onacHylo paboTy TpaHcopmartopa, TakmMx, Kak CMeLleHus, CABUM NNacTUH MarHuTonposoja. gedopma-
L 06MOTOK, COeANHEHWI NN ONOPHbIX KOHCTPYKLWIA;

4) He 06HapyXeHO cnefo0B BHYTPEHHErO 3/1IEKTPMYECKOrO paspsja.

5) 3HaueHunsa peakTuBHOro conpoTtueneHns K3. OM. onpefeneHHble ANsa kaxkgoi asbl B KOHLEe UCnbiTa-
HWIA. HEe OTINYAIOTCA OT NepBOHAYasIbHbIX 3HaYeHUi 6onee yem Ha:

- 2 % — ana TpaHcdopMaTopoB C KPYr/bIMU KOHLEHTPUYECKMMU O6MOTKaMuU* 1 ¢ yepenyoLnMncs
HEeKpYyTbIMU 06MOoTkamun. OfgHako AN TpaHcopMaTOpOoB HOMUHA/bHOM MoLWHOCThI Ao 10000 kB'A c co-
npotusneHvem K3 3 % u 6onee, B KOTOPbIX B kayecTBe MPOBOJHMKA HW3KOBO/IbTHOW OOGMOTKM NpUMeEHeHa
MeTannnyeckas onbra, 4ONycTuMbl 601€ee BbICOKME 3HaYeHUsl, HO He 6onee 4 %. Ecnu conpoTtuBnexne K3
TpaHcdopmaTopa meHee 3%. TO ykasaHHbI/i npeden B 4 % [0/MKeH ObiTb COracoBaH Mexay U3rotoButenem
1 3aKa3unKoMm:

- 7.5 % — pns TpaHcopMaTopoB C HEKPYI/IbIMA KOHLEHTPUYECKMMU OOMOTKaMKN C CONPOTUBNEHNEM
K3 3% un 6onee. 3HaueHue 7.5 % MOXeET ObiTb YMEHbLLEHO MO COrfalleHno Mexay U3roToBuTenieM n 3akas-
YMKOM. HO HEe MeHee uem [0 4 %;

NMpumeyaHue 3 — [nsa TpaHCOPMATOPOB C HEKPYTbIMU KOHLLEHTPUYECKMMU O6MOTKAMMN C CONPOTUBIIEHU-
em K3 meHee 3 % makCMMasibHOe M3MEHeHMe peakTaHca He MOXeT 6biTb Yka3aHo B 06liemM Buge. MpakTnyeckuii onbiT
ANs onpefeneHHbIX TUNOB KOHCTPYKL MK NO3BONSET peKoMeHA0BaTh 48 Takux TpaHCopmMaTopoB AONYyCTUMOE N3MeHe-
Hue (22.5 — 5.0-Z.) %. rae Z,— conpoTuBnexne K3 B %.

NMpumeuyaHne 4 — TpaHcdopmaTopsl NpeaesbHbIX MOLWHOCTEN KaTteropum |l ¢ HanGoOMbLIMM PaGounm Ha-
npsbxeHnem U . He mpeBblwatowum 52 kB. TpebyloT 0cO60ro BHUMAHUS, W A1 HUX MOXET NoTpe6oBaTbCs YyTOUHEHME
yKasaHHbIX Bbllle NpejAesioB U3MEHEHUs peakTaHca.

6) cuna npeccoBkn 06MOTOK, M3MEPEHHasA MNPV OCMOTPEe aKTUBHOM YacTu nocse NpoBefeHns ucnbiTa-
HWIA. cHU3MNacb He 6onee yem Ha 40 % No cpaBHEHWIO CO 3HAYEHUEM A0 UCNbITaHWi (NGO yCTaHOBMEHHbIM
B HJ, 3HauyeHuem).

MpumevyaHne — [aHHOB NOMNOXEHWE HAMPaB/IEHO Ha y4yeT Poccuiickoil HaunoHanbHol cTaHgapTusauymu.

Mpy HEBbLINOMHEHVN HO60T0 U3 BbILLEYNOMSAHYTbIX YC/I0BUIA TpaHCqopmaTop fO/HKEH OblTb NOABEPIHYT
pas3bopke AN yCTaHOBIEHUS NMPUYUH OTK/IOHEHWIA.

6) TpaHccopmatopbl kateropun |l

JlonxeH 6bITb 06ecneyeH AOCTYN K aKTUBHOI YacTu A4S OCMOTPa MarHUTonposoja n 06MOTOK 1 cpas-
HEeHUS C COCTOSAHWEM [0 UCNbITAHWUIA B LLeNsiX 06HaPYXEHUS BO3MOXHbIX MOBPEXAEHWNA, TaknX, Kak U3MeHeHUs
MOSIOXEHNA OTBOAOB, CMELLLEHUA W T.M.. YTO. HECMOTPSA Ha YCMellHble NMPUEMO-CAATOYHbIE UCTbITAHUA, MOXET
noBANATbL Ha 6e3onacHyto paboTy TpaHccopmMaTopa.

Heo6xo4MMO NOBTOPUTL BCE MPUEMO-CAATOYHbIE UCTIbITAHUSA, BK/IOYASA UCNbITaHNa n3onauum npu 100 %
ncnblTaTesibHbIX HanpsxeHuax (cM. FOCT P 55195). Ecnv npelyCMOTPEHO UCMbITaHUE rPO30BbIMU UMMNY/IbCa-
MW. TO OHO J0/KHO GbITb NPOBEAEHO Ha JAaHHOW CTaguu.

Kpyrnble 06MOTKW BK/OYAKT BCE OGMOTKM, HAMOTaHHble Ha LWAUHAPUYECKYD (hOPMY, AaXe eCnu, Hanpumep,
B 06MOTKax U3 Metananyeckoin honbrv Npu HaaMuuM BbIBOAOB UMEIOT MECTO JIoKasibHble OTK/IOHEHUS OT LUANHApUYe-
CKOW chopmbl.
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TpaHcdopmaTop cuuTaeTcs BblAepXKaBLUMM UCMbITAHWE Ha CTOWKOCTb Npu K3 npu BbINOMMOHWUK criefy-
HOLLMX YCMNOBWIA:

1) peaynbTaTbl UCMbITAHWA Ha CTOWKOCTb Npu K3. a Takke W3MepeHus 1 NPOBEPKYW, BbIMOMHEHHbIE BO
BPEMS UCMbITAHUIA, HE BbISIBUMW NPU3HAKOB NOBPEXAEHNIA;

2) ycnewHo npoBefeHbl NPefyCMOTPEHHbIE NOBTOPHbIE UCMbITAHUS W30MALMU U 4p. NPUeMo-CcAaTou-
Hble UCMbITaHUSA, a Takke UCMbITaHne rPO30BbIMU UMMYIbCaMU (ECN NPESYCMOTPEHO);

3) HapyXHasi NnpoBepka He BbisiBU/IA CYLLECTBEHHbIX MOBPEXAEHWUIA, KOTOPble MOMN Gbl NOBAWATL Ha
6e3onacHyto paboTy TpaHcopmarTopa, Takux, Kak CMELLEeHWsl, CABUM NIacTUH MarHuTonposoga. feopma-
LM1 O6MOTOK, COEUHEHUI NN OMOPHbIX KOHCTPYKLWIA;

4) He 06HapYXeHO cnefoB BHYTPEHHErO 3/1IEKTPUYHECKOrO paspaaa;

5) 3HauyeHWs peaKkTUBHOIO conpoTuBieHust K3. OM, onpefiefieHHble AN KaxAoi dasbl B KOHLE UcnbiTa-
HUIA. He OT/IMYAIOTCS OT NepBOHaYasIbHbLIX 3HaYeHW 6onee Yyem Ha 1%;

6) cuna npeccoBkn 0OMOTOK, U3MEpPEeHHas MpyY OCMOTPe aKTMBHOW YyacTu nocne NpoBeAeHVs UcnbiTa-
HWIA. cHM3uNacb He 6onee Yyem Ha 40 % No CpaBHEHMIO CO 3HAYEHMEM A0 UCMbITaHW (MMB0 yCTaHOBNEHHbIM
B H/ 3HauyeHuem).

MpumeyaHne — [laHHOB NOMIOXEHWE HaNpas/fieHO Ha y4eT Poccuiickoil HaumMoHanbHol cTaHAapTM3aunmm.

Ecnn n3meHeHve peaktaHca HaxoguTcsa B npegenax ot 1 o 2%. To npuemka npovsBoguTcs Mo co-
rNalleHnio Mexay U3rotoBuTesieM U 3aKa3umkom. B aTom criyyae mMoxeT notpe6osarbecs 6onee feTasibHoe
paccMoTpeHue, BKI4Yas pa3bopky TpaHcdopmaTopa A5 YCTaHOBMNEHUA NMPUYMHBI OTK/IOHeHWA. OfgHako Ao
pa3bopkn pekoMeHAYyeTCS NPUMEHUTbL AOMOSTHUTE bHbIE METOAbI AnarHocTuku (cm. 4.2.7.3, npumeyanue 1).

NMpumeuyaHne 5 — YuuTbiBas 3KOHOMUYecKUe (DAKTOPbl, TakMe Kak BbiCOKas CTOMMOCTb TpaHcopmaTtopa
kareropum Il 1 cTOMMOCTb NPOBEAEHUsI BU3yaslbHOTO OCMOTpa aKTUBHOI 4acTu, peKOMeHAyeTcsi caenartb cepuio oTo-
rpacuii NosIoXeHUs1 OTBOAOB, PErysIMPOBOYHbIX OTBETB/IEHUIA, NMOIOXEHUSI NPOKNAL0K, COCTOSIHWAS 3/TEMEHTOB KOHLIEBOIA
M30MALMN. U TJ1. 4151 TOYHOTO CPABHEHUS 3TUX YacTeil 40 UCMbITaHWi 1 nocne HUX. B 3Toii CBS3M MOXET okasaTbCsi Mo-
ne3Hoil NpoBepka 0CeBOi NMPeccoBkM 06GMOTOK. MpyU HEOBXOANMOCTN CTOPOHbLI MOFYT COT/lacoBaTb MPUEMKY NpY HaMYMK
HeBONMbLINX CMELLEHNI U U3MEHEHWI NPU YCIOBUM, YTO HAAEXHOCTb paboThbl TpaHcdopMaTopa He Gbina CHUKeHa.
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MpunoxeHune A
(cnpaBoyHoeE)

TeopeTuyeckas oLeHka cToWKOCTH npu KOPOTKUX 3aMblKaHNAX

A.l O6nacTb NpUMeHeHUs

B HacTosILEM MPUIOXKEHUU MpUBEAEHa MHCTPYKLUUA MO TEOPeTUYecKoi OLeHKe CMoCOB6HOCTUM CUMOBOMO TpaHC-
(hopmartopa BblgepXMUBaTh AUHAMUYECKME BO34eNCTBUA Npu K3. OCHOBAHHOW HA pacyeTe U PacCMOTPEHUN KOHCTPYKLMUM
1 NPOVN3BOACTBEHHOW NPAKTUKN.

Mpumevyanune — [JononHuTenbHasa WHOpMaLMsA NO TEXHUYECKUM BOMpoOcaMm, OTHOCALMMCS K CTONKOCTU CU-
nosbIx TpaHcdopmaTopoB npu K3. npueBegeHa B [1).

A.2 O6wure NonoxeHns

TeopeTuueckas oLeHka cTolikocTu npu K3 cnnosoro TpaHcopmaTopa COCTOMT B aHa/m3e KOHCTPYKL WK, OoXBa-
TbiBaloLEM OCHOBHble acnekTbl MexaHW4Yeckoil Npo4yHoCcT TpaHcdopmaTopa. Tpebyemas AnA 3TOro AOKyMeHTauus
BK/IlOYaeT BCe HeOobXOofuMble TeXHWYeckue AaHHble, Takme Kak NCTbl 3/IeKTPOMarHMTHOro pacyerta, pacyeTbl TOKOB
K3. 3neKTpoMarHuTHbIX CUA Y MEXAaHUYECKNX HanpshXeHWU, cHabxXeHHble YepTexamu, cneundukaymammn MaTepnanos,
TeXHOM0rne N3roToBAEeHNS U NPOU3BOACTBEHHBIMU MHCTPYKLMAMU U NP, 60 NMOATOTOBAEHHBIMU A5 CNEeUnanbHbIX
Leneli B pamkax 3/1eKTPOMarHUTHbIX 1 MeXaHUYeCcknx pacyeTos TpaHcchopmaTopa, M60 ABASAOLWMNECH YACTbio TEXHO-
NOTNYECKON OKYMEHTALUN N3roTOBUTENS.

Mpu npoBefeHWN aHanm3a KOHCTPYKLMKU TpaHcdhopmaTopa Heo6xoAnMo NpoBepaTb Hanbonee KPUTUYHbIE 3HaYe-
HUA MEXaHUYECKNX CU 1 HANPSHKEHWI, BO3HUKAIOLWMX B KOHCTPYKLMN BCNEACTBMNE yKa3aHHbIX pexumoBs K3. 3Tu 3HaveHuns
[O/MKHbI NGO CPaBHUBATLCA C COOTBETCTBYIOLMMW 3HAYEHUAMW YCMELHO UCNbITaHHOrO TpaHcopmaTopa-npoToTunal
(cm. A.3.3.2) npu ycnoeum, 4To paccmaTpmBaeMblii TpaHcdopmaTop nogobeH emy, 160 fOMKHbI OblTb MPOBEPEHbLI B CO-
OTBETCTBUW C HOPMaMU NPOEKTUPOBAHUS U3FOTOBUTENSA B YacTu cTolikocTu npu K3 (cm. A.3.3.3). KoHCTpyKLus kpenaeHus
1 NPeccoBKM 06MOTOK M Ap.. a TakKe NPOU3BOACTBEHHAA NpaKTMka nogsexar pacCMOTPEHNIO Npy faHHOM aHanuse.

PacueTbl MexaHn4yeckux cun u Haﬂpﬂ)l(eHMﬁ AO0J1KHbI 6bITb BbIMO/IHEHbI MO MeTo4nkKe U HOpMam MPOeKTUpOBaHUA,
KOTOpblIe 0,C|,O6peHbI 3aKka34ynkom.

NMpumeuyaHne — [laHHOe NOJIOXKEHWE HANPABMEHO Ha y4yeT NpuHATON B Poccuiickoit defepauuu NpakTuku
NPUEMKM CUIOBbLIX TPAHCHOPMATOPOB B YACTU 3/IEKTPOANHAMMUYECKON CTOKOCTU.

AHanN3 KOHCTPYKLMMW, ONUCAHHbIA B 3TOM NPUIOXEHWW, FNaBHbIM 06pa3om OTHOCUTCS K TpaHcchopmartopam KaTte-
ropuid Il u .

[ns TpaHcchopmaTopos KaTeropuu |. KoTopble 06bIYHO 3aKynalTcst 60NbLIMMKU NAPTUAMU, NPEANOUTUTENIbHON ABNS-
eTcsa npouegypa OueHKM nyTeM UcnbiTaHunii Ha CTolkocTb Npu K3 ofgHOro unm AByx TpaHcthopmMaTopoB-npescTaBuTenei.
McnbiTaHne Ha cToikocTb Npu K3 ogHoro unu AByx TpaHcopmMaTopoB U3 60/1bLION NapTun 3akasa 06bIYHO paccMmaTpu-
BaeTcs kak Hambonee 6bICTPbINA 1 gelweBblli cNOco6 NPOBEPKM COOTBETCTBUSA. TeM He MeHee s 3TUX TpaHchopmMaTopoB
Takke MOXHO NPUMEHATb NpoLeypy OLEHKN, COCTOSILLYI0 B aHannm3e KOHCTPYKLUN.

[ns TpaHcchopmaTopoB kateropuii Il u 1ll B HEKOTOPbIX CAyYasx U3roTOBUTENO COXHO HATW B CBOeli HOMeHkKNa-
Type TpaHcdopmaTop-NpoToTUA, NOAXOAALWMIA 4N CPpaBHEHUA MO YCA0BUAM Nofobus. B aTom cnyyae B LenAX OLEHKN
TpaHchopMaTop MOXET OfJHOBPEMEHHO CPaBHUBATLCS C HECKOMIbKUMW NpOLEMMN UCTbITaHWs TpaHcdopmaTopamu
npW yCNoBUK, YTO Kaxdas U3 ero xapakTepucTyrK, yKasaHHbIX B MPUIoXeHnn b, paBHa COOTBETCTBYIOLLLEN XapakTepucTuke
KaK MMHUMYM OfJHOTO U3 TPAHCGOPMATOPOB, BbIGPAHHbIX /19 CPABHEHNS.

Hanpumep, oueHKa KOHCTpyKUuK TpexdasHoro aBToTpaHcchopmaropa ¢ TPeTUYHON 06MOTKOV YMEHbLLEHHO MOLL-
HOCTW. COeANHEHHOI B TPEYroNbHUK, MOXeT 6bITb MPOM3BeeHa B ABa aTana:

- B OTHOLIEHWW nocnefoBaTesnibHON 1 06l el 06MOTOK — CpaBHEHWE C KOHCTPYKTUBHbIMU NapameTpamu Tpexdas-
Horo aBToTpaHcopmartopa 6e3 TpeTUUYHO 06MOTKU:

- B OTHOLIEHUN TPETUYHOW OBMOTKM — cpaBHeHMe c TpexdasHbiM TpaHCcOPMaToOpoOM C TPETUYHOW 0O6MOTKOM
YMEeHbLUEHHOW MOLLHOCTU, B KOTOPOM TPeTUYHas 06MOTKa Takke Gblaa ucnbiTaHa.

A.3 VIHCTpyKUMM NO NpOBeAEHNI0 aHann3a KOHCTPYKLUK

A.3.1 O6uue TpeboBaHuA

AHann3 KOHCTPYKL MW JOJKEH BKIOYATb caefytolme aTanbl:

1) npoBepka TpaHcopmaTopa, OCHOBaHHasA Ha COOTBETCTBYIOLLE TEXHNYECKOW fOKYMEeHTaLmu;

2) oueHka TpaHcopmaropa nyTem:

- 60 CPaBHEHUA C YCMELLHO UCMbITaHHbIM TPaHCHopMaTopoM-NPOTOTUNOM (pacyeTHoe cpaBHeHune, A.3.3.2);

- Nn60 NPoBepKM Mo HoOpMaM NPOEKTUPOBAHWUA U3TOTOBUTENS B YacTu cTolikocTu npu K3 (pacyeTHoe o60CHOBaHWe.
A.3.3.3);

1 B oTHOLIEHMN onpejeneHns TpaHchopmaTopa-npoToTuna cM. Npunoxexve b.
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3) ohopmieHne pe3ynbTaToB aHann3a KOHCTPYKLMW U NOATBEPXAEHNE B yCTaHOB/IEHHO hopmMe CToikocTu npu
K3 (cm. A.3.4).

A.3.2 NHbopmauusa o TpaHcopmaTope, nognexatias aHannsy

[ns aHanusa KOHCTPYKLUK TpaHcchopmartopa M3roToBuTelb NpeAcTasaseT cneaytoline AoKyMeHTbI:

1) aneKkTpoOMarHuTHbI pacyet:

2) yepTexu WM 3CKM3bl 06MOTKM ¥ U30M1ALMN B OKHE MarHUWToNpoBoAa C ykasaHnem Tuna matepuasnos:

3) pacuyeT 3HaueHuii TokoB K3 (yaapHble 1 yCTaHOBMBLUMECS feiCTBYIOLME 3HAYEHUST) 4151 KaX A0l 06MOTKM C yue-
TOoM TpeboBaHuWii aKkcnayaTaunm n paccmatpuaeMbix TMNOB K3. a Takke NONOXeHW nepeknoyaTens B Cayyas Haamunsa
06MOTOK C OTBETB/IEHUSIMU:

4) pacuyeT OCHOBHbIX cun K3 (MakcumasnbHble 3HauyeHUs Npu COOTBETCTBYIOLLEM YAapHOM TOKe) ANnA paccMmatpu-
BaeMblx TUNOB K3. NonoxeHuii nepekntoyatens, reoMeTpuyeckoro 1 OTHOCUTE/ILHOTO MOJIOXEHUS 06MOTOK, paccmaTpu-
BaeMmblX B LeNnax npoekTnposaHus. VHopmauua fonxHa 6biTb nNpeactaBieHa B NoAHOM obbeme B cryyae, ecnu Ans
06MOTOK, MarHMTonpoBsofa n 6aka B Le/siXx pacyeTa MarHUTHOTO NOMSi PacCestHns W 3NEeKTPOMArHUTHbIX CUA MPUHATHI
yNpoLieHHbIe reoMeTpuyeckne KoHUrypaymuu.

Ocesble cunbl K3 B cTepxHeBbIX TpaHcopmaTopax u pagmanbHble cuibl K3 B cnyyae 6poHeBbIX TpaHcdop-
MaTOpPOB OYeHb YYBCTBUTE/IbHbl K OTHOCWUTE/NIbHOMY MOJIOXKEHWUI0 OOMOTOK, UMEelLWMX MPOTUBOMNOIOKHbIE MO 3HaKY
MarHMTOABMXYLWME cunibl. N3roToBuTeNb AO/KEH yKka3aTb, Kakoil fOMyCK Ha OTHOCWUTE/IbHOEe cMelieHue O06MOTOK B
Npon3BOACTBE OH YUWTbIBAET, Kakas pacyeTHas mMofesb (NJ10CKOCTU CUMMETPUMN U rpaHnyHble YCA0BUA) NpUHATa ANA
pacyeta cun K3.

Heobxoanmo paccmaTpuBath ciefytoume 31eKTpoMarHuTHbIe CUbl.

a) 0115 CTepXHeBbIX TpaHCHOPMaTOpPOB:

- paguanbHas cuia CKaTua WK pacTsXeHWs B Kaxaoi dnsnyeckoli obmoTke:

- MakcumasnbHas oceBas cuia cxaTusa B kaxaoli dousnueckoit o6motke (F )%

- MakcMManbHas oceBasi TopueBas cuna (BBepx/BHU3) B KaxAo0i husnyeckoint obmMoTke;

- MakcumasibHas oceBasi cuna (Ha CTEPXEHb), AeiicTByoLWas Ha 06lLee NpeccytoLee KobLo (UK NauTy), ecan oOHo
NCMnonb3yeTcs, N Ha KpenseHns MarHuTonposoAa:

- TopueBas cuna, AelicTeytolasn Ha 0TBOJ, Kax 4ol OCHOBHOW HU3KOBO/bTHO 06MOTKM () 1,

6) ANns 6poHeBbIX TpaHCHOPMAaTOPOB:

- OCeBble CU/Ibl, IeCTBYIOLME HA KaXAyl 0GMOTKY U Ha rpynnbl 06MOTOK B OKHE W BHE OKHa MarHMTONpoBOAa;

- paguanbHble Cunbl, AeCTBYIOLME Ha [UCKOBbIE KaTyLLKK;

- cymMMapHas cuna, feiicTBylowas Ha MexdasHble pacnopHble KMHbS U Npeccylolme 610k Mexay MarHuTonpo-
BO/OM 1 3/1eMEHTaMM XeCTKOCTH baka;

- cyMMapHasi cuna, AeiicTeylowas Ha naacTuHbl MarHMTonpoBoAa:

- cymMMapHas cuna, AelicTByoLas Ha 3/1eMeHTbl XeCTKOCTH baka.

Ans kaxpoit huanyeckoil 06MOTKM JO/MKHBI 6bITh ONpeAeieHbl PeXuMbl C HAMBONbLUMMU CUaMU, 06YCNOB/IEHHbIE
BMAoM K3 1 nonoxeHvem nepeknioyarens. B oTHOWEHWUN Bceli KOHCTPYKUMKU Cubl K3 A0/MKHbI 6bITb paccMOTpeHbl 4N
MaKkcUMasibHOW peakTUBHOW MOLLHOCTM, NOABOAMMON OT ceTu (ceTeit):

5) pacyeT OCHOBHbIX MEXaHW4YeCKNX HanpshxeHuii B NPOBOAHMKax 06MOTKM U NpUerawLwmnx anemMmeHTax KOHCTPYK-
uuK, BbI3BaHHbIX cunamu K3. [Lo/mkHbl 6biTb PACCMOTPEHbI Cefylolne MexaHuyeckme HanpsxxeHus:

a) ANA CTepXHeBbIX TpaHChopMaToOpoB:

- cpefiHee HanpshkeHve pacTsXeHNs B HapyXHbix 06MoTkax (0')*

- CpefHee HanpshkeHue pafnasibHOro CXXaTus KaTyLleuHbIX, BUHTOBbIX, C/10€BbIX (O4HOCMOHbIX) BHYTPEHHUX 06-
MOTOK (0* Y;

- 3KBMBA/IEHTHOE CpefHee HanpsXXeHve CXaTus MHOTOC/I0HO BHYTpeHHel 06MoTkM (0't <)%

- HanpshxeHue pafuanbHOro n3rnéa NpoBOAHMKOB B NposieTe MeXAy NPOLIMBHLIMK pelikaMu 1 npoknagkamu, 06-
pasyloLmmn oceBble oxaxjalnlune kaHanbl B npegenax pagnanbHoro pasmepa o6mMoTkm (0'4):

- HanpshkeHue oceBOro 13rn6a NPOBOAHWKOB B NponeTe MexAy NPoknagkaMmn KaTyLeuHbIX 1 BUHTOBbIX 06MOTOK (0* J

- HanpshxeHue cxaTus B pafjuasibHbiX NPoknaAKax KaTylleyHbIX U BUHTOBbIX 06MOTOK (0*UP;

- HanpshxeHue cxaTus B 6yMaXKHOW M30M1ALMU NPOBOAHMKA B CI0EBbLIX 06MOTKax (0* );

* CM. npumeyaHve 1 B KOHLEe 4aHHOTr0 NPUIOXEHNS.

1 ina onpeAeneHns n pacyeTa cubl, AeCTBYIOLWENA Ha BbIBOAbI HN3KOBO/IbTHbIX 06MOTOK, CM. A.3.3.2.2.

- Mpun pacuyeTe cpefHero HanpsXXeHWs pPacTAXEHWs KaTylleyHble U BUHTOBble 0OMOTKM, MMELNe OAWH Wan
60/nee oxnaxjallWwmnx kaHanos B npegenax pagnanbHOro pasmepa, MOXHO paccmaTpuBaTb Kak XecTkue konbua 6e3
KaHanos.

' TMpwu pacyeTe cpeAHero pagnanbHOro HanpshkeHWs oxaTus, KaTylleyHble Vi BUHTOBble 0OMOTKM C OgHUM nnn 60-
NeB oxnaxjaloluMy KaHanam B npejenax pagvanbHoro pasmepa crnegyet paccmartpuBaTb Kak HECKOMIbKO OTAe/bHbIX
XKecncux Kosew, ¢ kaHanamu mexay Humm (cm. JA.7).

1 B cnyyae [BYyX OHAKOBbIX C/10€B 3KBMBAJIEHTHOE CPefiHee HarnpsXeHne cxaTus paBHO cpefHeMy apudmeTun-
YeCKOMY COOTBETCTBYHOLLMX HaNpsXXeHuii cnoes. B cnyyae Tpex n 6oee cnoes HanpsxeHue npuHumaeTcs paBHbiM 1.1
cpefiHeapnMeTUYECKOro HanpsXXeHWi cxxaTus, pacCUMTaHHbIX B Pa3HbIX CMOSX.

4 HanpsxeHune cxatnsa B pafvasnbHblX NPOKNaAKax pacCynTbiBaeTCs C yueToM noLwaan onopbl HEN30ANPOBaHHBIX
NpoOBOAHWKOB 1 6e3 yyeTa BANSHUA pajuyca OKpYr/ieHus.

16



FOCT P 55188—2012

- HanpshkeHue cxkaTusi B 3/1leMeHTax KOHLEBOIN n3onsaumm (a\) 1 KoHUEBbIX U30MALMOHHBIX KoMbLax (0* );

- HanpshkeHue cxaTus B 06LMX Npeccylolmx Konbuax (NanTax), eCaAn OHN NPUMEHATCS

- HanpshKeHWe PacTsHKEHUSI B CTSXKHbIX LWNUAbKax (Mpeccyowmux naacTmHax) npeccywouleii cuctems (0% ):

6) [AnNs 6GpPOHEBbIX TPAHCOPMATOPOB:

- HanpshxeHue o0ceBOro usrn6a NPoBOAHUKOB B NMPOMEXYTKE MeX/y Npoknagkamu katylku (0%, );

- HanpshkeHue ckaTtusi B 6yMaXHO n3onauuym npoBoAHVKa (0*1) 1 B Nnpoknaakax (0*ti) B UCKOBbIX KaTyLlKax;

- HanpaXeHNe cxaTus B MexdasHblx pacnopHbix knuHbax (OF ) u B npeccytolmx 61okax Mexay MarHUTONPOBOAOM
N 31eMeHTaMM XecTKoCcTun 6aka (0*n);

- HanpshkeHus pacTshkeHus u n3rnba B naacTUHax marHutonpoeoga (0’ );

- HanpshkKeHus pacTsxeHua 1 n3rnba B aneMeHTax XecTkocTun 6aka (o*,,).

Ans kaxaon usnyeckoin 06MOTKM U KaXA0ro afieMeHTa KOHCTPYKLUK [O/KHbI 6biTb PACCMOTPEHbI YC/I0BUSA Hau-
60/bLINX HANPSHKEHW, BO3HUMKAIOLWMX B pe3ynbTaTte AelicTBusa cun K3;

6) yepTexu, aCKM3bl UM KOMMNbIOTEPHbIE pacneyaTku KOHCTPYKLMM onop 06MOTOK W CUCTEM NPEeccoBKM 06GMOTOK
OTHOCWUTE/NIbHO MarHUTonpoeoa. B YacTHOCTH:

a) ANs CTepXHeBbIX TPaHCHhOpPMaTopOB:

- KOHCTPYKLUMA paguanbHbIX ONOP Ha CTepXeHb, KOHPUTypauusa KOHLEeBO N30a5auun, Npeccytowmx Kkoney (nav nna-
CTVH). eCcnun NPUMEHAITCS, cXemMa NpeccoBkn 06MOTOK M MarHuTonpoeoga u np.;

6) ANA 6pPOHEeBbIX TpaHCOPMaTOpPOB:

- YCTPOICTBO OCEBOIi NPECCOBKM, Npeccytolime NPoKNagkv, KaHasbl, KIUHbA ANS KaTylwek u Mexuly dasamu, n3o-
NALNOHHbIE 6apbepbl MeXAy 06MOTKaMn U MarHMTONpPoBOAOM 1 Np.;

- onopbl MarHUTonNpoeoa Ha 6ak. KOHCTPYKUMA NPYXUH ANA yAepXaHUs MarHuTonpoeosa, 3/1eMeHTbl XeCTKOCTU
6aka. Ap. yCTpoiicTBa KpenneHms n np.;

B ob6uwiem cnyuae:

- yCTpoiicTBa HafEeXHOro KpemnsjeHus BbiIBOJOB 0GMOTOK U OTBOAOB WM LUMH HU3KOBOJ/IbTHBIX 0GMOTOK K BBOAAM,
OTBOJ0B K KOHTaKTam nepeknioyateneii n np.;

- CcpefcTBa 0CEBOV NpeABapuUTENIbHON NPECCOBKM:

7) VHCTPYKUUM No o6ecneyeHnto N KOHTPOII0 KayecTBa MaTepuanoB N TEXHONOTMN N3rOTOB/IEHNSA C 06a3aTe IbHbIM
onucaHvem cnegyounx TeXHON0rMuYecknx npoLeccos:

- HaMOTKa NPOBOAOB Ha OMpaBKy ¥ KOHTPO/b YCUNUA HaTsXeHus, obecneyeHne n ctabunusauna pasmepos 06Mo-
TOK U KaTywek, cbopka ¢ 3afaHHbIMV 0Nyckamu, CyLiKa u NponmMTka Mac/sioM, npeBapuTesibHas Harpyska (cuna npeccos-
Kn). Kpennexue/dukcauma onop o6MOTKM, BbIBOLOB 1 YCTPOCTB NPECCOBKM 1 Np.;

- TONbKO AN15 6pOHEeBbIX TPAHC(OPMATOPOB: KpenseHne v NpeccoBka KaTyllek BHYTPY 1 BHE OKHa MarHutonpoeoja
C NOMOLLbI MeXdasHblX PaCNOPHbIX KNMHBLEB, MPECcCyL X 6/10KOB ANS packpenneHust MarHuTonpoeoAa 1 31eMeHTOB
XecTkocTu 6aka v np.;

8) NpOBEpPKM OCHOBHbIX BHELIHUX COCTaBHbIX 4acTeil TpaHcopmartopa, B YaCTHOCTU BbICOKOBOJ/IbTHbLIX BBOJOB,
0co6eHHO B clyyae, Koraa OHW yCTaHOB/EHbl HA 6ake Nog yriom, v np.

A.3.3 OueHka TpaHcdopmaTopa

A.3.3.1 O6wue nonoxeHus

Mpwu oueHke TpaHchopmaTopa MOTYT 6bITb MPUMEHEHbI [Ba albTePHATUBHbLIX MeToAa — CpaBHeHWe ¢ TpaHcop-
MaTOpPOM-NPOTOTUMNOM. YCNELWHO NPOWEALWNM UCNbITaHUA HA CTOMKOCTb Npu K3 (cM. A.3.3.2). unv npoBepKa KOHCTPYKLUK
no AOKYMEHTMPOBAHHLIM HOpPMaM NPOEKTUPOBAHUA B YACTW CTOMKOCTM Npu K3. NPUHATLIM N3roTOBUTENIEM B CBOEM MpO-
n3sogctee (cm. A.3.3.3).

[laHHble anbTepHaTUBHbIE METO/bl ONUCaHbl HUXE.

A.3.3.2 OueHka nyTem cpaBHeHus ¢ TpaHcPopMaTopoM-NpoTOTUNOM

A.3.3.2.1 MpusHaHue TpaHcdopmaTopa NpoToTUNOM

TpaHcdopmaTop cunTaeTca NpoTOTUNOM A/ CPAaBHEHUS NPW YCIOBUW, €CNN OH YA0BNETBOPSET cleayowmuv Tpe-
60BaHMAM (CM. Takxe npunoxeHue B):

- M0 CBOWM XapakTepucTukam OH MOXeT 6biTb MPUHAT NOJ06HBLIM paccmaTpuBaeMomy TpaHcgopmaTopy:

- ANs ero pa3paboTkn NCNO/b30BaHbl B OCHOBHOM Te X MeTofbl pacyeTa v KpuTepun MexaHuyeckoi CTOMKOCTH
npu K3. uTo 1 ana paccmarprMsBaemoro TpaHcgopmaropa:

- OH U3rOTOB/IEH B OCHOBHOM MO TEM X€ TEXHO/IOTUAM W B COOTBETCTBUM C TAKUMU e UHCTPYKLMAMN obecnedeHns
1 KOHTPONSA KayecTBa, YTO U paccmMaTpuBaeMblii TpaHcopmartop;

- obnacTb pacnpocTpaHeHUs HOPM MPOEKTUPOBAHWA B YacTu CTOWKoCcTU nNpu K3 oxBaTbiBaeT XxapakTepucTukm 06o-
nx TpaHcopmaTopoB:

- TpaHcdopmaTtop AO/HKEH YCNELWHO NPOATM UCAbITaHNe Ha CTOKOCTb npu K3.

Mpun3HaHne TpaHchopmaTopa NPOTOTUMNOM BK/lOUaET Credyolme warn:

- NpoBepKa ero NpPUroAHOCTN /151 CPaBHEHWSA, KakK ONUCAHO BblLUe;

- npoBepka NpoTokosa(oB) UCMbITAHWUIA Ha CTOMKOCTb npu K3:
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- MPU3HaHWE OCHOBHbIX 3/IEKTPOMArHUTHbIX [AaHHbIX KOHCTPYKLWW, NMPOM3BELEHHbIX PACYETOB, a TakkKe Kputepmes
MeXaHU4YeCKoW CTONKOCTU, NPUHATLIX AN5 pa3paboTku;

- NpuU3HaHWe MeToAO0B, NPUHATBLIX A1 U3TOTOB/IEHUSA N NPOBEPKN KAuyecTBa, N UHCTPYKLNA KOHTPONS KadyecTsa.

A.3.3.2.2 CpaBHUTe/bHAA OLEHKa

CpaBHuUTe/bHAs OLeHKa 40/KHa HAUMHATBCA C U3YYEHUS N CPaBHEHUS KOHCTPYKLM OBMOTOK, OCHOBHbIX 3/1EMEHTOB U30-
NALMM 1 NPECCOBKM BYX TPaHCHOPMAaTOPOB, 0COGEHHO B OTHOLLIEHUN UX XapakTepUCTUK MeXaHU4eCcKoli NPo4HOCTH. B pesynb-
TaTe 3TOI CPaBHUTESILHOV OLLEHKM [O/IKEH CTaTb BO3MOXHbLIM BbIBO/J 0 TOM. Y4TO paccmaTpusaeMmblil TpaHcopmatop, B OCHOB-
HOM. SIBMIIETCA TaKWM e CTONKNM B OTHOLLEHNW Er0 OCHOBHOW MeXaHW4YeCcKoi KOHCTPYKLMM, Kak 1 TpaHcopMaTop-npoToTym.

[anee NOMKHLI ObITb CPABHEHLI COOTBETCTBYIOLIME 3HAYEHUA CUM U HaNpsXXeHwuii (cm. A.3.2), paccunTaHHble ana
ABYX TpaHcdopmaTopos. 115 3TOro pekomeHAyeTcs ncnonb3osatb Tabnuuy A.1 nnm A.2. Jliobble cuna wam HanpsxeHue,
OTHOCSLMECA K paccmaTpuBaeMoMy TpaHchopMaTopy Wan K TpaHcdopMaTopy- NpoToTUNY, A0/KHbLI 6bITb BBEIEHbI B CO-
OTBETCTBYIOLLYIO AueliKy B KOJIOHKax C NOMETKON «paccM.» (paccMaTpuBaeMblii) U «ApoT.» (MPOTOTUM) COOTBETCTBEHHO.
Ansa kaxaoit 06MOTKM N ee COCTaBHbIX YacTel, Tak Xe Kak U 19 MexaHU4ecKoi KOHCTPYKLMM TpaHchopmaTopa B LiesioMm
[L0/1KHbI ObITb NCMO/L30BaHbI HAMBO/bLINE 3HAYEHUA CU U HanpsXeHni K3.

B pesynbTate cpaBHeHWs paccmaTtpusaemblii TpaHcopmaTop 6yAeT cunTaTbCA CMOCOGHLIM BblAEPXMBATL BO3-
feiicTene guHamuyeckux cun K3 npu ycnosumn, 4TO HU OfHa W3 CUT WA HU OHO W3 HanpsxeHuin B Tabnuue A. 1 uau A,
2 He npesbllWaeT COOTBETCTBYIOLLIEINO 3HAYEHWUSA, PacCUYMTaHHOTO AN TpaHcopmaTopa-npoToTna, a CoOOTBETCTBYOLNE
pacueTHble ko3thdnuneHTbl 3anaca B TpaHcdopmartope 6onblie, 4em 1.0 v Bbille, Yem B NpoTOTUNE.

MpumeuvaHne — Cm. JA.8 (npunoxerHve A)

A.3.3.3 OueHka nyTem NpoBepKy N0 HOPMaM NPOEKTUPOBaHWA U3rOTOBUTENSA B YacTu cTolikocTn npu K3

A.3.3.3.1 lpu3HaHMe KOHCTPYKTOPCKOI MHChOpMaL i N3roToBUTENs NO CTOMKOCTM npu K3

Mpasuna oueHkn CTOWKOCTU Npn K3 KOHCTPYKLUMM TpaHcdopmaTopa, NCnosib3yeMbie N3roToBUTENEM, AO/KHbI UMETb
OCHOBaTe/IbHYI0 3KCNepMMeHTabHY0 6ady. OTO 03Ha4aeT, YTO 3TW NpaBuia JOKHbI SIBAATLCA pe3ybTaToM aHanusa nméo
MCMbITaHWI Ha cTolkocTb Npu K3 paga TpaHcopMaTopos, M60 UCNbITaHUI COOTBETCTBYIOLLMX MoAeneli TpaHcdopmaropa
B COBOKYMHOCTU C N1106bLIMU KOCBEHHbIMU CBUAETENbCTBAMY ANTeNbHOW Gecnepe6oiiHoii akcnyaTauum psaga TpaHcopma-
TOPOB B YacTu cToiikocTu npu K3. nnb6o o6omx pesynbtaToB. V3rotoButens 06a3aH NpeAcTaBuThb Cey oLy NHpopMaLuio:

1) cnnucok TpaHcopmMaTopoB, BbIMYLLEHHbIX U3rOTOBUTENIEM, KOTOPble GblM WUCMbITaHbl Ha CTOWKOCTL npu K3. ¢
yKasaHWeM OCHOBHbIX AaHHbIX TpaHcopmarTopa, Takux, Kak HOMWHa/IbHasi MOLHOCTb, HanpshxeHue, AnanasoH perynu-
poBaHua n conpoTusneHne K3;

2) pe3ynbTaTbl UCNbITAHWI MOAenNeii B cnyyae, eCcm OHU NPOBOANNCH, U UX BAUSIHUE HA HOPMbl NPOEKTUPOBaHNS;

3) cogepxaHne TEXHUYECKMX CTaHAAPTOB, KacaloLlwmnxcs CTONKOCTH npu K3 cnnoBbix TpaHchopmMaTopos U UCNO/b-
3yeMbIX U3rOTOBUTENIEM NPU 06bLIYHOM NPOEKTUPOBAHUN W NPON3BOACTBE;

4) paHHble aKcnayaTauum 1 yactoTa 0TKasos B OTHOLeHuKn K3;

5) KONMYEeCTBO BbINYLLEHHbIX TPAHC(OPMATOPOB M YMC/O0 NEeT UX YCNELWHOW akenayaTauuu.

Ha ocHoBaHuM 31Ol MHpopMaLMK JOMKHO BbITb NOATBEPXAEHO, YTO N3rOTOBUTE/Nb UCMONL3YET NpaBuia NPoeKkTu-
pOBaHUS B YacTu CTOMKOCTM npu K3 Hagnexalliero ypoBHs.

A.3.3.3.2 lMpoueaypa nposBepku

Mpouenypa NpoBepKN JO/MKHA HauYMHATLCA C NpeABapuTeNIbHOTO0 N3yYeHUs KOHCTPYKLUWI 0OMOTOK W rnaBHOW U30-
NAUMK. a Takke YCTpOiicTBa NpeccoBku TpaHcopmaTopa. B pesynbTate aToro n3yyeHus 4omxeH 6biTb cAenaH BbIBOA O
TOM. YTO KOHCTPYKLUK OBMOTOK, M30A5iILMMN 1 NPECCOBKW COBMajalT C COOTBETCTBYIOWMMU KOHCTPYKLUAMU, NPUHATLIMN
N3roTOBUTENIEM NPU U3FOTOB/IEHUN HALEXHbIX TPAHCOPMAaTOPOB.

CneayoLnii Wwar cocToUT B CPABHEHMUN pacyeTHbIX 3HaYeHWIA cui U HanpshxeHuii TpaHcdopmatopa (cm. A.3.2) ¢ co-
OTBETCTBYIOLMMU JOMYCTUMBIMU UM KPUTUHECKMMUN 3HAYEHNSIMU, KOTOPbIE MPUMEHSIET U3rOTOBUTE b B CBOE NpakTukeld
3TN 3HAaYEeHNA MOTYT 6bITb Pa3HbIMU Y Pa3/INyHbIX U3rOTOBUTENEIA.

[nsa aToro pekomeHgyeTca ucnonb3osatb Tabnvuuyy A.1 nam A.2. Jllobble cuna unu HanpskeHue, OTHOCALLMECS K
paccmaTpvMBaemMoMy TpaHcopmaTopy, A0/MKHbI 6biTb BBEAEHbI B COOTBETCTBYIOLLYIO AYeliky B KOMIOHKY «paccM.» (pac-
cmatpuBaemsblil). COOTBETCTBYIOLWME AONYCTUMbIE UAWN KPUTUYECKNE 3HAYEHUS CU UN HaMPSHKEHWU, NPUHATbIE U3roTo-
BUTE/IeM B HOPMax NPOeKTNPOBaHUS, BBOASTCSA B COOTBETCTBYIOLLYIO iHeliky B KOJTOHKY «foMn.» (A0NYyCTUMbIE) NN «KPUT.»
(KpuTMYECKoe) COOTBETCTBEHHO. N5 KaX 40 06MOTKM 1 ee COCTaBHbIX YacTell n TpaHchopmarTopa B Lie/1IoM A0/MKHbI ObITb
NCNoMb30BaHbl HaMBOMbLUME 3HAYEHUSA CUT N HanpshxeHuidi K3 B paccmaTprBaemMbix pexvmmax.

MpumevyaHne — [n5cTepxHeBbIX TpaHCOPMATOPOB 0CO60€ BHUMAHME HEOBXOAUMO YAEeNNTb pagvanibHOMY
HanpsXXeHo cxatns B o6moTkax. O6MOTKM, B KOTOPbIX BO3HWKAIOT Takue HanpshkeHUsi, MOryT NoBpeAnTbLCS UK U3-3a W3-
rmba NpoBOAHVKOB «BHYTPb» B NMpo/ieTe Mexay ABYMSA onopamu (BblHYXAeHHas hopmMa noTepu yCTONUMBOCTU), AN U3-3a
notepu ctabunbHOCTU (DOPMbI KOMbLA, NPUBOASALLENA K CUNbHBIM pagnanbHbiM AeopMaLnam NPoOBOAHUKOB B O4HOM WM
HECKOJIbKMX MEeCTax No OKPYXXHOCTU 06MOTKM (CBO60OAHaA hopma NnoTepu ycToiiunBocTy).

11 Mog AONYCTUMbIMU 3HAYEHWUSIMU NOHUMAIOT Takue 3HAUYEHWUsI CUJbl NN HANPSHKEHUS, KOTOPbIE KOHCTPYKLMS MO-
XeT BblgepxaTb 6e3 noTepy NPOYHOCTU W (PYHKLWIA: NOL KPUTUUECKUMU 3HAYEHUSIMU MOHUMAIOT TAaKWE 3HAUEHUSI CUJIb
UM HanNPsHKEHWsI, KOTOPbIE BbI3bIBAKOT OCTATOUHbIE fehopMaLK, NOTepto YCTOWUUBOCTM NN NOBPEXAEHNE KOHCTPYKLUN.
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BblHYX/eHHas chopma noTepu yCTOWUYMBOCTU O6bIYHO BO3HMKAET B 0GMOTKAX C OTHOCUTE/IbHO XEeCTKMMM onopamMmn
Nno BHYTPeHHeli NOBePXHOCTU.

Csob6ogHas chopma notepu yCTOWUMBOCTH ABNAETCA Hanbonee yacToii hopmoii gechopmaumm, KoTopast NPoOMCXoanT
BHe3amnHo, kKak TO/IbKO AOCTUTHYTO KpUTUYECKoe ANA faHHOW KOHCTPYKLUM 3HAYEHWe HanpsHKeHUa pafnmasibHoro cxaTus.

YcTaHOBNEHNE KPUTUYECKMNX 3HAYeHWii Hanps)keHwuii cBOOOAHOW (hOopMbl MOTEpPW YCTOMYMBOCTU ABIAETCS OYEHb
CNOXHOI 3aayeli, 4UTo 06yCNOBNEHO Kak HEOLHOPOHbIM XapakTepoM 06MOTOK, Tak U BAUSHUEM NPOU3BOACTBEHHbIX NPO-
ueccos. Mo 3TUM NpuunHam cneunanbHble OPMYbl 418 ONpefeieHNs KpUTUUECKNX 3HAYEHNI HaNPSHXKEHNA CKaTus He
npuBeAeHsI.

[ononHntensHaa nHgopmaumns o notepe yCTolUYMBOCTM M MO APYTMM TeXHUYECKMM BONpocam Mo AMHAMWUYecKoit
cToiikocTn npueefeHa B [1].

B pesynbTate npoBepku TpaHcopmaTop cuMTaeTcs CNoCO6HbIM BblAepXWBaTb AnHamuyeckne Bosgeiictsus K3
npu yCNOBUW, YTO HN OAHO U3 3HAYEHWUI, BHECEHHbIX B Tabsmuy A.1 nnnm A.2. He MpeBbllaeT COOTBETCTBYIOLLEr0 MaKCu-
MasibHO AOMYCTUMOr0 3HaYeHNs, NPUHATOrO N3roToBUTENEM /19 NPOEKTUPOBaHUS, U He npeBbiaeT 80 % OT COOTBETCTBY-
IOLLLEr0 KPUTUYECKOTO 3HAYEHNS, ONpeenieHHOro N3roToBuTenem.

[lonycTuMble 3Ha4YeHWS CU U HaNPsXKeHWI, NpUBEAEHHbIE HXE B LieNiX pYKOBOACTBA, OCHOBAHbI Ha MMetoLeMcs
OMbITe C y4ETOM TaknX rpaHUYHbIX YCMO0BUIA, Kak CBOCTBA MaTepuanos, AONYCKU, MeXaHNnYeckne 0CO6eHHOCTN KOHCTPYK-
L1 1 NPOM3BOACTBEHHbIE MPOLECChl. TeM He MeHee OHU He [O/MKHbl paccMaTpuBaTbCs Kak CTaHAapTHble JOMYyCTUMble
3HAYeHUA N MOryT 6blTb YyBENNYEHbl NPW YCMOBUK, YTO U3TOTOBUTENb CMOXET NpeAcTaBuTb ybeauTenbHble U JOKYMEH-
TasbHO NOATBEPXAEHHbIE ONbITHBIM NyTEM pe3y/bTaTbl C 60/1€e BbICOKMMU 3HAYEHUAMMU.

a) [lnsa cTepxHeBbIX TpaHCHOpPMaToOpOB:

- cpefHee pajvanbHOe Hanps)XeHve pacTsHKeHUS B KaTyLUeYHbIX U BUHTOBbIX 0OMOTKax M B KaXAOM OTAe/IbHOM
C/10€ MHOroC/0MHbIX 06MOTOK”

cpefiHee paAnasibHOe HaMpPsHKEHNE CKaTUSA B KATYLIEUYHbIX, BAHTOBbIX N O4HOC/IONHbIX 06MOTKaX:
- 13 06bIYHBIX NPOBOAHUKOB U HECKNEEHKbIX TPaHCMOHUPOBaHHbIX Nposogos (CTC,J)

S 0.35R,

13 NPOBOAHWKOB N TPAHCMOHMpPOBaHHbIX NpoBogoB (CTC) ¢ kneswmm cnoem

o* S06R ;

cumm

9KBMBaJIEHTHOE CcpeaHee HanpsaXeHusa oxatna B MHOTOC/I0/HbIX 06MOTKaxX:
- 13 06bIYHbIX NnpoBOAHNKOB U HECK/1IEEHHOIO TpaHCNOHMPOBaAHHOIO nNposojda

o*. 0.35 Rtl/.

CO CK/IeEHHbIMW NPOBOAHMKAMU W TPAHCMOHUPOBAHHbLIMI NPOBOAAMM

Hanps>xeHue pagmanbHoro n3rnba B npoBOAHUKaX B NnposieTe Mexay oceBbiMU pe|7|KaM|/| nnn npoknagkamu

Hanps>xeHne oceBoro n3rnba B npoBOogHNKaX B NponeTe Mexay npoknagkamu

- MakCMmasibHOe O0CeBO€e yCuauve cxartuna B Ka)K,qOVI 06MOTKe Ha noneraHve NpoBOAHUKOB1

P 4|« SO8 Fx

HanpsxeHwe cxaTtua B npoknagkax'™:
- MpU HannuMn ByMaxKHOW N30NALUKN Ha NPOBOAHMKAX

N 480ME

YCnoBHbIii Npegen Tekydyectn R " - HanpshxeHue pacTshkeHWs, Npu KOTOPOM HeNponopLUuoHanbHoe YA MHeHne
cocTtasnseT 0.2 % OT A/IMHbI NCMbITBIBAEMOTO Ha pacTshkeHune obpasua.

“ CTC (continuously transposed conductors) - HenpepbIBHO TPaHCMNOHWPOBaHHbIE NPOBOAA.

1 Ans P wti cM. npumeyaHvie 2 B KOHLe fi@aHHOTO NPUTOXEHUS.

4 [leficTBUTENbHO ANA NPOKNAA0K, CAeNaHHbIX N3 NPecCOBaHHOr0 31eKTPOKapToHa.

19



FOCT P 55188—2012

- NpU HaNNM4nUKn TONIbLKO aMasieBOro NOKpbITUA Ha NPOBOAHUKaxX
* .
0% ot S 120 MM
- Hanps)XeHune cxatmsa B 6yma)|<H0|7| n3onaynn CnoeBbiX 06MOTOK

o* S35 Mrg;

- HanpsxeHune cxXaTua B KOHUEBbIX KAPTOHHbIX HAMOTaHHbIX KOJ/lbLaxX (BepTVIKaI'IbHO pacnonoXeHHble Cl'IOVI)

0*,  S40MMa

- HanpshkeHve cXaTusi B KOHLEBbIX KAPTOHHbIX C/IOUCTbIX KOMbLax (roOpU30oHTaIbHO PaCcnOIOXKEHHbIE CNOW)

80 MNMa:

- HanpshKeHue cxaTus B KApTOHHbIX 06LLMX NPECCYOLWMX KobLax nav nantax (ecim ucnonb3yeTcs)

- HanpsbkeHue pacTsHKeHUs B CTSXHbIX WNKUAbkax (NaacTuHax) npeccyoleii cuctemsl’l

6) [Ans 6poHeBbIX TPAHCHOPMATOPOB:
- HanpshXeHne 0CeBoro M3rMba NnpoBOAOB B MPOMEXYTKE MEXAY NPOoKIaZKaMu KaTywek

*
0"y s £ 0-9 Recy
- HanpsXxeHune cxatusa B 6yMa)KHOl7I n3onaynn NnpoBoAoB U npoknagkax

o o £ 35 Mla:

* *
f>paem” w }Kim

- HanpskeHWe CXaTus B MeXdasHbIX PaCMopHbIX K/MHbAX W B MPECCYLMX 6/10Kax, BbINO/HEHHbIX U3
3/1eKTPOKapPTOHA
o* , ,0* £ 80 MMa:

- HanpshkeHue cokatusi B MexdasHblX pacnopHbIX KIUHbAX U B MPECCYLW X 6110Kax, BbINOMIHEHHbIX U3 npo4Horo
CcTeknonaacTvka Uamn KneeHom APEBECUHbI

- HanpshxeHne pacTaxeHusa 1 narnba B LUMXTOBAHHOM MarHMTONpoBoge

- HanpsXxeHue pacTsaXxXeHus n n3rnba B anemeHTax XecTKocTu 6aka

gt By

- fAaBJIeHNEe Ha yYyacCTKax NepekpbiTua LWNXTOBaHHbIX naacTuH’*

P..«. s P-

A.3.4 PesynbTaTbl aHanu3a KOHCTPYKUMM TpaHcdopmatopa W 3aknl4yeHue nNo paccmaTpuBaemMomy
TpaHcthopmaTopy

Pe3ynbTaTthl aHanm3a KOHCTPYKLMKU TpaHcchopmaTopa CYUTalnTCA NOMI0XUTENbHBIMW B CAlyYasX, ecu:

- TpeboBaHuAa cneynduKkalmn NpoBepeHbl Ha J0/HKHOe COOTBETCTBMNE (hakTMYeCckum ycnoBusaM paboTbl cetu;

- KOHCTpyKLMs TpaHcdopmaTopa nosiHOCTbI0 COOTBETCTBYET cneuundukaumnm;

- nNpoBepKa KOHCTPYKUMM BbiNOSIHEHA B cooTBeTcTBMM € A.3.1 1 A.3.2 Ans onpeAenieHns BCeX Pe3y/bTUPYHOLMX
YCUNWUIA 1 HaNpPsXXeHWiA;

- aHanM3 KOHCTPYKLUUK TpaHcopmaTopa npoBefeH B cooTBeTcTBMU CA.3.3.2 nnn A.3.3.3 1 n3 Tabnmupl A.1 nnnA.2
cnefyet COOTBETCTBME YCUNUIA U HANPshKEeHUIA K3 KpUTepuam, ykasaHHbIM B JaHHOM NPUIOXEHWU;

- KOHCTpyKLMs TpaHchopmaTopa 1 npoLecchl ero Npon3BoACTBa/M3roToB/EHNA NPU3HAaHbI 0CTaTOYHbIMU A5 06e-
cneyeHnss Heo6XoAMMON CTOKOCTU TpaHchopmaTopa npu K3.

* R - HWXHEe 3HaueHue npepena TEKyyecTu mMatepuana, npakTMYeckn paBHoe R ti.
* 0N gaBneHus PeMm. npumevaHue 3 B KOHLE AaHHOTO NPUIOXEHNS.
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Or 3aka3uuka TpebyeTcs B yCTAHOB/IEHHO (DOPME MOATBEPANTL, UTO aHa3 KOHCTPYKLUU TpaHc(opmMaropa npo-
BE/ieH C MONOXMTE/NbHbIM Pe3ybTaToM npu CO6M0AeHUN UHCTPYKLUMIA, ONUCAHHbIX B LAHHOM NPUIOXKeHUU. Mpu aTOM U3-
roTOBUTENEM U 3aKa3YMKOM JO/KEH 6biTb NOANUCAH COOTBETCTBYIOLUIA [OKYMEHT.

Moanuck 3aka3unka He 0CBOGOXAaeT N3roTOBUTES OT /10600 U3 ero 0643aTeIbCTB B OTHOLUEHWU OTCYTCTBUS He-
COOTBETCTBUIN N 06ecneyeHns AUHAMUUECKO CTOMKOCTU TpaHcdopmaTopa npu K3 B COOTBETCTBUM C 3aAaHHbIMU Tpe6o-
BaHWUsIMK 3KCMlyaTaLuuy.

WHopmauus, nepegaBaemas nokynatesnio Afsi aHasm3a KOHCTPYKUUW TpaHchopmaTopa, 0CTaeTCst UHTENNeKTy-
aibHOI CO6CTBEHHOCTLIO M3roTOBUTENSA. MpU 3TOM 4O/IKHA COBM0AATLCS €€ KOH(UAEHLNANBHOCTD.

Ta6nuua Al — CpaBHeHWe CWI 1 HANPsHKeHWU B CTePXHEBbIX TpaHctopmMaTopax
O6moTka HH O6moTka CH O6moTka 8H Perygglggfgmaﬂ
Tun cUnbl HANPSHKEHUS L . 6 >
g S g o} 8 s
% & 4 o9 g & ; é) g 7 o9 % g i 9

CpepiHee HanpsKeHue pacTshkeHus oT pagu-
KaslbHbIX YCU/NIA B KaTyLLEYHbIX, BUHTOBbIX 1 MHOTO-
cnoliHbix o6MoTkax (MMa)

CpefiHee HanpshkeHue cxaTus oT paguanbHbIX
YCUNWIA B KaTYLLIEYHbIX, BUHTOBbIX, OJHOCONHbIX
obmoTkax (MMa)

JKBMBA/IEHTHOE cpegHee HanpsaXeHue cxatua
OT pajunasnbHbIX YCUNii B MHOTOCNOWHbIX 06MOTKax
(MNa)

HanpsokeHne pagmanbHOro n3rnéa npoBogHU-
KOB B MposieTe MeXAy oCceBbIMW pelikamu v npoknaa-
kamu (MMa)

HanpsxeHne oceBoro nsrmb6a NpoBOAHUKOB
Mexay paguanbHeiMu npoknagkamu (MMa)

Cuna, feiicTBylowas Ha BbIBOAbl HN3KOBO/IbT-
HbIX 06MOTOK (KH)

MakcnmanbHasa oceBas cusia CKaTua B Kaxaow
obmoTtke (kH)

MakcumMasibHas oceBasi Cuna cxatusi B 06MOTKe
B CPaBHEHWW C KPUTUYECKUM ycunvem noneranust (kH)

—  —

MakcumanbHble oceBble CUMbl, AeliCTByoLWwmne
Ha onopbl KaxAoi 06MOTKu:
- Bepx(kH);
- Hu3 (kH)

HanpsixeHune cxatus B 6ymaxHoi nsonauyum
npoeofoB u npoknagkax (MMa)

HanpshxeHne cxatusi B spMOeoii usonsauum
1 KOHUEBOM Konbue (MMa)

sunt
W wew W LW o1
HanpsxeHune cxatus B o6LieM npeccyoLiem
P . peccytouy paccm. npor. Aon. KpuT.
konbue (mnm naute) (MMa)
HanpsikeHne pacTsXeHUs B CTAXHbIX WNW/b-
paccm. npor. Aonn. KpwT.
kax (npeccyowmx nnactmHax) (MrMa)
Cwvna npeccoBk/ Ha OAVH cTepxXeHb (kH) paccwm. npor. Aon.
paccM. — pacyeTHOe 3HaueHue, OTHoCsLLeecs kK paccmaTpusaeMomMy TpaHcdopmaropy,
npoT. — pacyeTHOe 3HayeHune, OTHocALLeeca K TpaHcopmaTopy-npoToTuny,
gon. — [0nycTUMOE 3HayeHne, OCHOBAHHOE Ha HOpPMax NMPOEKTUPOBAHUA U3rOTOBUTENS,
KPUT. — KpUTUYECKoe 3HaYeHne, OCHOBAHHOE Ha HopMax NPOEeKTUPOBAHUSA U3TOTOBUTENS.
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Ta6nuya A.2 — CpaBHeHUe CU/ U HanpskeHWii B GPOHEBbLIX TpaHcopmaTopax
PerynupoBoyHas
O6moTka HU
O6moTka CH O6moTKa BH o6MOTKA
Twun cunsl HanpsaXeHus
Is c”g?c*g ngg‘:X
0) a
7 & s s s 3 & s 2 9 §

HanpsixeHne oceBoro narnba npoBoLOB B
npomMexyTke Mexzay npoknagkamu katywek (Ma)

HanpsixeHune cxaTus B 6yMaxHoi nsons-
uun 1 npoknagkax (Mna)

T 1 m il

O6uwee ycunme Ha mMexdasHble pacnop-

Hble KNVHbA 1 npeccylowme 6nokn (kH) pacam. npor. Aon. Kpu.
MonHas cuna Ha NNacTUHbI MarHMTONPo-
paccwm. npor. non. Kpur.
Boga (kH)
MonHas cuna Ha 31eMEHTbI XECTKOCTU acem oot on -
aka (KH) pacem. por. Aom. puT.
HanpsxeHue cxatus B Mex HbIX pac-
anpsbkenne oxa expas pac paccm. npor. fon. KpUT.

NOPHbIX K/IMHBAX W Npeccytownx 6nokax (MMa)
HanpsikeHune pactsxeHus! nsrmba Ha nna-
CTUHAX MarHUToNpoBOJa BC/eACTBME pajnasb- paccm. npoT. fon. KpWT.
HbIX cun (MMNa)
HanpsxeHve pactsxeHus!' nsrnéa
Ha an1eMeHTax XecTkocTn 6aka BCcnefcTane paccm. npoT. fon. KpWT.
oceBbIx cun (MMa)

JaBneHne Ha 30HbI NepekpLITUA NNCTOB

nporT. m. KpWT.
MarHutonposoga (MMa) pacewm. po Ao p
pacaMm. — pacuyeTHOe 3HayeHue, OTHOCsILLeecs kK paccMaTpuBaeMomy TpaHchopmaTopy.
npoT. — pacyeTHOe 3HauyeHue, OTHocALeecs K TpaHcdopMaTopy-npoToTUMy.
fon. — [OMyCcTMMOe 3HayeHne, OCHOBAHHOE Ha HOpMax NPOeKTUPOBaHWUA U3rOTOBUTENS.
KpnT. — KkpuTMyeckoe 3HauyeHne, OCHOBAHHOE Ha HopMax NPOeKTUPOBaHUS N3rOTOBUTENS.

MpumeuvaHunsn

1 CumBON ' «3BE3404Ka» UCMNOMIb30BAH B JaHHOM MPUMOXEHUN ANA ONPeAeNieHNs 3HaYeHNS YCUANA AN Hanpsxe-
HKA, KOTOPOE COOTBETCTBYET MakCHMaslbHOMY 3HaYEHUI0 0XMNAAEeMOro yaapHoro Toka K3.

2 B cTepXHeBbIXx TpaHChopMaTopax 06MOTKM MOTyT NOTEPSITb OCEBYIO0 YCTONYMBOCTb NPU BO3HUKHOBEHUN GOMbLLNX
0CEeBbIX CUN CXaTusi. B 3ToM cnyyae NpoBOAHUKN O6MOTKM «MOMeraT»: Lenblii psif CMeXHbIX NPOBOAOB B nNpejenax paju-
anbHOro pasmepa 06MOTKM NOBOpaynBaeTcA B OAHOM HanpasneHun. Mpu aTOM CriefyoLWnii B 0CEBOM Hanpas/eHnn pag
NpoBOA OB NOBOpPayMBaeTCs B NPOTUBOMOMOXHOM Hanpasnenun. CneacTenem 3Toro siBNseTcs 3ursaroobpasHas opma
fedopmanun, npuHMMaemas 06MOTOYHbIMW NPOBOAAMU.

MoaToMy Heob6xoAMMO, YTO6bI MakcumasibHas oceBas cxumarlas cuna F ., geiicTByrowas Ha 06MoTKy, 6bl/ia MEHb-
Lle. YeM KpuTmyeckasa cuna KOTOpasi BbI3bIBAET NoseraHne NnpoBooB. Mpu 3ToM Heo6X0AMM OnpeseneHHblin 3anac.

Heob6xoanMo pa3nuuaThb 4Ba ciyyas:

a) KaTylleuHble, BUHTOBbIE U MHOTOC/0HbIE 0GMOTKM 13 CKIEEHHOTO TPAHCMOHMPOBAHHOIO NMPOBOAa — AN HUX
KOHCTPYKTUBHbIE OrpaHMyeHnss No MakCMMasibHOMY OCEBOMY YCWU/INIO CKaTua Ha MoseraHne ocTatouyHO BbICOKUA. PakTu-
YeckU TakuMe NPOBOLAHUKN OYEHb YCTONYMBBI K MOMETaHNI0 HE3AaBUCMMO OT CTEMEHU NPOYHOCTU Meaun. B aTom cny4yas npo-
Bepka Ha nosieraHue fo/HkHa ObiTb BbINMO/IHEHA NO METOANKe, 0A0OPEHHON 3aKa3unKom;

6) KaTylleyHble, BUHTOBbIE U MHOFOC/I0iHbIE OGMOTKM U3 NPOBOAOB, COCTOALLMNX U3 3NIEMEHTAPHbIX NPOBOAHMKOB,
W HECX/IEEHHOTO TPAaHCMOHVMPOBAHHOTO NPOBOAA — A1 HUX MOXeT 6biTb paccynTaHo COOTBETCTBYIOLEE KpUTMYeckoe
ycunus noneranuns P IM<kH, no cnegytouleii popmyne

Aokl K3/K 40~

roe Ea — mopynb ynpyroctn megu. £, = 1.1-101MMa:
N — KO/INYeCcTBO NPOBOAHVKOB W CABOEHHbIX NoApa3Ae/ieHHbIX NPOBOOB B pajnasibHOM HanpasieHun
06MOTKM B criyyae NjoCKnx NpoBOAOB, a B C/ly4yaB TpaHCNOHMPOBaHHOro nposoga n = 4 (/- 1)/2, rae g — konu-
4ecTBO TPaHCMOHMPOBaHHbLIX NPOBOAOB B paAnanbHOM pasmepe 06MOTKu:
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f — KONMYecTBO 3/1eMeHTapHbIX NPOBOAHNKOB B O4MHOYHOM TPAHCMNOHMPOBaHHOM NPOBOJE;
b.. — 9KBMBA/IEHTHAS WWPWUHA NPOBOAHNWKA, MM. NPUHAMaEMas PaBHOIA:
- paguanbHOMYy pa3Mepy 3/IeMeHTapHOro NPoOBOAHMKA — B C/lyvae M10CKOro NpoBoAa;
- YABOEHHOMY pajnaiibHOMYy pasmepy 3/1eMeHTapHOro NpoBoAHNKA — B C/lyYae CK/1IeEeHHOro CBOEH-
HOro nogpasfeneHHoro NpoBoAa;
- pagnanbHOMy pa3Mepy 3/1eMeHTapHOro NPOBOJHWKA — B C/ly4Yae HBCX/IEEHHOTO TPaHCMOHVWPOBAHHOIO
nposoga (Mm);

Dq)_ cpegHwii anameTp o6MOTKM, MM;

KO3 PULMEHT 3aKPbITUS NPOKIAAKAMU ANA KATYLIEUHbIX 1 BUHTOBbLIX 0GMOTOK, rae

C — LlWWpUHa pagnanbHoi npoknagky (B HanpaeAeHUN Mo OKPYXHOCTU), MM;
I — KO/AMYeCcTBO NPOKNaA0K MO OKPYXHOCTH,
X = 1.0 — pansa cnoeBbiX 06MOTOK;

h — BbicOTa 9n1eMeHTapHOro NPOBOAHVKA B C/lyYae M0CKOro NpoBoja, MM. MpUHUMaemMas paBHOIA:
- YABOEHHOIi BbICOTE OAHOr0 3/1IEMEHTAPHOr0 NPOBOAHMKA — B C/lyyae, eC/v ABa napassiesibHbIX af1e-
MEHTapHbIX MPOBOAHUKA B OCEBOM Hanpas/ieHUW NOKPbITbl 06LLeil 6ymaxHol nsonsayue;

- BbICOTE OAHOTO 3/7IeMEHTapHOro NPOBOAHNKA — B C/lyyae TPaHCMNOHVPOBAHHOIO NPOBOAaA,;
KOHCTaHTa hopMbl MPOBOAHMKA, NPUHUMaeMas PaBHOI:

-1,0 — pnA cTaHAapTHOTO pajuyca CKPYrBHUSA NMPOBOAHMKA:

- 0.85 — [719 NONMHOCTbIO CKPYFNEHHbIX 3/1eMeHTapHbIX NPOBOAHWKOB WA NPOBOJOB:
KoatppuuneHT ckpyumnsanus. K, = 0.5:

KoadhhuLMeHT BAaBAnBaHNA. H/MM', NpUHUMaeMblil paBHbIM:

- 45 — [ns OAUHOYHOTO U CABOEHHOrO nojpasfesieHHOro nNpoBoja;

- 22 — [nsA HeCKOBaHHOTO TPaHCMNOHMPOBAHHOIO NPOBOAA;

KO3 (PULMEHT, yUnTbIBAIOLNI CTENEHBb XECTKOCTN Meamn (cm. Tabnuyy A.3):

KO3 (PMLMEHT, yUnTbIBAKOLWNI AMHAMUYECcKOe noneraHne (cMm. Tabnuuy A.4).

Ta6nuuya A.3 — 3HayeHusa koadpuumneHta K.

Ap,,. MMNa K.
OTOXXeHHan Melb 1.0
150 11

180 1.2

230 1.3

>230 1.4

Tab6nuuya A.4 — 3HauyeHus koapduymenTa K,

Tun 06MOTKN
Tvin npoBoga

cnoesast
OO6bIYHbIV UV CABOEHHbIM NogpasfeneHHbli 1.2 1.1
HeckneeHHblli TPAaHCMOHNPOBaHHbIV NPOBOJ, 1,7 1.3

HeobxoanMo oTMeTUTb, 4TO faHHasA hopmyna Ansa pacyeTta P K OTHOCUTCA K AMHAMWYECKOMY MOJIeraHnio 1 0CHO-
BaHa Ha aMnupuyeckom noaxoge. dakTnyeckoe KPUTUYECKOE 3HaYeHue Cu/bl ByaeT 3aBUCEeTb OT KOHCTPYKLMU OOMOTKM,
TMNa v TONAWWHBLI U30NALKUK NPoBOAA.

3 [faBneHne P.MlMa, npunoxuTb KOTOpoe HEOHXOAMMO K 30HaM MEPEKPbITUS MCTOB MarHUTONpoBoAa ANs Toro,
4To6bl 06ECNeUYNTb COXpaHeHNe MarHUTHONM Lenun, fJO/MKHO BbiTb He MeHee

™
2Seth
roe P — cuna K (yaapHoe 3HauyeHue), Bo3gelicTBytlolas Ha TopLueBoe sipmMo, kH;
S — nnowagb yri0BOro yyacTka nepekpbiTUsS CI0EB MarHUTonpoBoga. Mm',
a — Koa(hhUUMEHT npuneraxHus;
( — KO/INYecTBO /IMCTOB B NakeTax MarHUTONPOBOAa HA eANHULY BbICOTbI, MM
h — BbicOTa MarHWTHOW LEenu. MM.
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Mpunoxexne b
(cnpaBoy4HOE)

OnpepeneHHo TpaHcopMaTopa-npoToTuna

TpaHcdopmaTop cuuTaeTcs nNoAo6HbIM ApYromy TpaHccopmaTopy, B3ATOMY A/ CpaBHEHUs (MpoToTuny), ecnw
C MOMEHTa MUCNbITaHWA NpoToTUNa NpoLwsio He 6onee 10 NeT U OH MMeeT cneayoLme obLWwme ¢ HUM XapakTepuUCTUKK:

- OfVH 1 TOT e pexum paboTbl, HAaNpUMep reHepaTopHbIii, pacnpegenuTenbHblii K TpaHcopMaTop MexXcucTem-
HOli CBA3K;

- OfjHa 1 ra xe nNpuHUMNNanbHaa KOHCTPYKLUS, Hanpumep TpaHchopMaTop CyXoii, MacnaHbIi, CTEPXHEBON C KOH-
LeHTPMYeCKUMn o6MOTKamu, YepeayrowyMmca obMoTKaMn, GPOHECTEPXHEBOW C KPYrbiMW OOMOTKaMW, HEKpYyribiMu
o6MoTKamu;

- OQHU U Te Xe pacrnosioXeHne N nocnefoBaTelbHOCTb OCHOBHbIX 0OMOTOK;

- OAWH 1 TOT Xe TN 06MOTOYHbIX MPOBOAOB, HAMPUMep astoMUHUEBbLIE, U3 CNiaBa alOMUHWUA, OTOXOKEHHOW 1aun
YMPOYHEHHOW Mean, MeTananyeckoin onbrv; Kpyriblid, NPAMOYTro/bHbI NPOBOJ, HENpPepbiBHO TPAHCMOHNPOBAHHBIN NPO-
BOJ C 3MOKCUAHBLIM MOKPbITUEM, €CNN UCNOMb3YeTCs;

- OAMWH 1 TOT e TUM OCHOBHbIX 0OMOTOK, HanpumMep BUHTOBbIE, KaTyLleYHble, C/I0eBble, YepeyoLnecs, C 0CeBbIMU
KaHanamu;

- BblAepxunsaemyto npn K3 MOLWHOCTb (HOMUHaIbHAA MOLLHOCTb, OTHECEHHAA K conpoTueieHunio K3 3 oTHocuTesnb-
HbIX efuHuuax) B ananasoHe oT 30 % 0 130 % OT MOLHOCTM TpaHcdopmaTopa-npoToTmna;

- no pesynbTaTaM COMNOCTaBUTE/IbLHOTO pacyeTa W3roToBMTeNs TpaHcopmaTop-npoToTUn AO0/HKEH MMeTb 6onee
BbICOKME MexaHWyeckue YCUANA U Harpysku (HanpsxeHus, gecopmalumn, oceBble CU/bl HA ONOPbl), MEHbLUME 3anachbl
NPOYHOCTU M YCTONYMBOCTH;

- OiHO 1 TO Xe NpeAnpuUsATNe-N3roToBUTE b U OAMNH U TOT XXe TeXHoornyeckuii npowecc;

- OfHN 1 Te Xe CUCTeMbl MPEeCCOBKN U KpPenaeHns 06MOTOK.

MpumeyaHne — Cwm. JA.9 (npunoxenne OA).
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MpunoxeHue JA
(cnpaBoyHoeE)

OpurnHanbHbIR TEKCT nonoxeHnin MK 60076-5:2006, koTOpble NPUMEHEHbI B HACTOALLEM cTaHfapTe,
C NU3MEHEHUEM UX COAEPXaHUSA ANS yyeTa TEXHUUYECKNX 0COOEHHOCTEN 06bekTa cTaHgapTmMsaymu,
npuHATLIX B Poccuiickoit ®egepauum

AA.1 MOLWHOCTN KOPOTKOrO 3aMblKaHUA ceTu

Ta6nuua AA.1 — MOLWHOCTb KOPOTKOrO 3aMblKaHUSA CeTn

Hau6onbwee pa6ouee HanpsixeHue MouwHocTe K3 cetn, MBA

o6opypoBaHus, Un, kB MpuHATas esponeiickas npakTuka MpuHsaTas cesepoaMepukaHckas npakTuka
7,2:12; 175124 500 500
36 1000 1500
521725 3000 5000
100 n 123 6000 15000
145 n 170 10000 15000
245 20000 25000
300 30000 30000
362 35000 35000
420 40000 40000
525 60000 60000
765 83500 83500
n pnMmedaHne — Ecnu He YKa3aHO nHoe, TO 3Ha4YeHne COOTHOWEHNA MexXxay COnpoTuBeHUAMU HyJ'IeBOﬁ n

npsiMoii nocnejoBaTenbHOCTeN! JOMKHO 6bITh NPUHSATO B AnanasoHe oT 140 3.

OA.2 3HayeHue CUMMETPUYHOTO TOKa KOPOTKOTO 3aMblKaHUs
Ons TpexdasHbix 4BYXO6MOTOUHBLIX TPAHC(HOPMATOPOB AeiCTByloLIee 3HaYEeHNE CUMMETPUYHOTO Toka K3 B Kuso-
amnepax cnefyeT paccuuTbiBaTh N0 hopmyne
(1)

J5(*,+zs)’
rae Zt — conpotusneHne K3 cetu. Owm;

()

Ha oAHy ha3y (3KBMBaNIEHTHOE COefMHEHnE B 3Be3y),
roe Ut— HoMuHanbHOe HanpshkeHue ceTu, KB;
S — wmouwHocTb K3 cuctembl. MB A.
U n 2, onpegensiiotcsa cnegytowmm o6pasom:
a) A9 OCHOBHOIO OTBETB/IEHUS:
U — HOMMHanbHoe HanpsikeHue U, paccmaTpuBaemoit 06MoTKM, KB;
Z. — conpoTtuenexne K3 TpaHchopmartopa, npuBefeHHOe K paccMaTpuBaemoli 06MOTke, B oMax cnefyet pac-
cuynTbIBaTL No hopmyne
yu 2 (3)
100+$.’
B omax (Om), Ha ofHy a3y (3KBMBa/IeHTHOE COoefMHEHVe B 3Be3ay)’".
raoe z{ — u3MepeHHoe conpoTuBneHne K3 npu HOMUHaNbHOM TOKe M 4acToTe Ha OCHOBHOM OTBETBJIEHWU U pacyeTHON
Temnepartype, B NpoueHTax;
S, — HOMMHanbHas MOLWHOCTbL TpaHcopmaTopa, B MB A;
b) AnA ApyrMx oTBETBNEHWIA, KDOME OCHOBHOrO:
U — ecnu He yCTaHOB/IEHO MHOE, TO HanpsXxeHne oTBETBNEHUSA™ 06MOTKN. KB;
Z. — conpotusneHve K3 TpaHcopmaTtopa, npuBeAeHHoOe K paccMaTpuBaemoii 06MOTKe U OTBETB/IEHMNIO, Ha
asy. Om.
" CumBOMbl Z, N Z, NCNO/Mb30BaHbl 34€Cb BMECTO Z W Z COOTBETCTBEHHO U NPUHATbI ANS TeX Xe 3HavyeHuin M3IK
60076-1 ana 60nblue ACHOCTU B CBA3W C cogepxaHnem 4.2.3.
* OnpegenexHve HanpsXXeHns oTBeTBneHns cm. 5.2 M3K 60076-1.
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[na TpaHchopmatopos ¢ 60/ee yem AByMs 06MOTKaMu, aBTOTpaHCopMaTopoB, BO/IbTOA06aBOUYHbIX TPAHCHOpP-
MaTopoB ¥ TpaHCOpMaTopoB, HEMOCPEeACTBEHHO COEAMNHEHHbIX C ApYriM 060pyAOBaHNEM, CEBPXTOKN paccunTbiBaloTcs
B cooTBeTcTBUM C 3.2.3, 3.2.4 nnm 3.2.5 B 3aBUCUMOCTUN OT KOHKPETHOro cry4as.

[ns Bcex TpaHchopMaToOpoB, 3@ UCK/IOYEHNEM C/lyyas, OMMCAHHOrO B 3.2.2.2. [JO/KHO YYNTbIBATLCS BAUSAHWE CO-
npotusneHnsa K3 cetu.

MpumeuyaHue — Mpu coeguHeHn 06MOTOK B 3Ur3ar ToK MexayasHoro K3 MoxeT gocTuratb 60/1€e BbICOKNUX
3HaueHuin, uem npu TpexdasHom K3. ITo yBenmueHue Toka cnegyet NpUHUMAaTb BO BHUMaHUe Npy pacyeTe NpeBbllleHus
Temneparypbl 06MOTKW, COEBANHEHHOI B 3ur3ar.

AOA.3 MpoaomKUTEeNbHOCTL CUMMETPUYHOTO TOKa KOPOTKOTO 3aMblKaHnA
Ecnu He ycTaHOB/IEHO MHOE, TO MPOAO/IKMTENBHOCTL TOKa / A5 pacyeTa TepMUYECKO cToikocTn K3 fomkHa 6bITb 2 C.

MpumeyaHne — [lna aBTOTpPaHCHOPMATOPOB U TpaHCOPMaTopoB C TOKOM K3. npesbiwawowum 6onee yem
B 25 pa3 HOMWUHa bHbIA TOK. NPOAO/MKNTENBHOCTL Toka K3 MeHee 2 ¢ MOXeT OblTb MPUHATA MO COTNALIEHUI0 MeXay W3-
roTOBUTENEM W NoKynaTenem.

OA.4 ilnHamnueckas CTOWKOCTb NPN KOPOTKUX 3aMblKaHUAX

Mo Tpe6oBaHM0 NOTPebUTENs fUHaMMYeckas CTOMKOCTb Npu K3 aeMoHcTpupyeTcs Nn6o ncnbiTaHnamu, nn6o pac-
4YeTOM U1 3KCMEepPTU30i KOHCTPYKLMM 1 NPOU3BOACTBA.

Bbl6op mMeToAa eMoHCTpaLuum fomKeH 6biTb COrfiacoBaH Mexay nokynarenem u u3rotosutenem [0 pasMelleHuns
3akasa.

Ecnun BbI6paHo ucnbiTaHne Ha K3. To OHO JO/IKHO paccMaTprBaTtbCa Kak cneuuansHoe ucnbitadne (cm. 3.11.3 MOK
60076-1) 1 JO/HKHO 6bITb YKa3aHO A0 pa3melleHns 3akasa. VcnbiTaHns NpoBOAATCA B COOTBETCTBMM C TpeboBaHMAMMU
422 —4.217.

WHorga MouyHble cuioBble TpaHCOpPMaTopbl HEBO3MOXHO UCMbITaTb B COOTBETCTBUM C [JaHHbIM CTaHA4apToOM, Ha-
npumep. n3-3a TEXHUYECKUX OrpaHnyeHunii. B aToM cnyvae ycnoBua UcnbiTaHUA AO/MKHbI BbITb COrnacoBaHbl Mexay no-
KynaTtesiem v 3aKka3uvikom.

Ecnu BbibpaHa feMOHCTpaLnsa Ha OCHOBE pacyeTa W 3KCNepTu3bl KOHCTPYKLMKU 1 NPOU3BOLCTBA, TO clefyeT pyKo-
BO/CTBOBATLCA WHCTPYKLMAMU NPUIOXKEHNS A,

[A.5 Ecnu He yka3aHo uHoe, To B cnyvaB XIR >14 koadhpuuneHT Kk-j2 npuHUMaeTcs paBHbIM:

- 1872=2.55 — pnsa TpaHcopmartopos kateropum Il
* tW2=2.69 — panAa tpaHcopmartopos kateropum lll.

[OA.6 [ns ogHodhasHbIX TpaHCOpMaTopoB KaTeropuii | 1 Il KOIMYECTBO OMNbLITOB COCTaBANSAET TPU. EC/IM He ycTaHOB/EHO
MHOe, TO Ha oAHOha3HOM TpaHcdopMaTope C OTBETB/IEHUAMU BbIMOMTHATCSA TPY OMbITa HAa Pa3HbIX NOMIOXEHUAX Nepekoya-
TenA. T.e. OAVH ONbIT — B MOJ/IOXEHNW, COOTBETCTBYIOLLEM HanbosblleMy KO3(ULMEHTY TpaHcopMaLmm, O4nH ONnbIT — Ha
OCHOBHOM OTBETB/IEHUN 1 OJM1H OMbIT — B MO/IOXKEHNMN, COOTBETCTBYIOLLEM MUHUMASILHOMY KO3 hMLMEHTY TpaHcchopmMaLyn.

[ns TpexdasHbix TpaHCcopMaTopoB kaTeropuii | 1 Il KONMYECTBO ONLITOB AO/HKHO GbiTb PABHO AEBATH, T.€. MO TPKU
onbiTa Ha kaxoii chase. Ecnv He ykazaHo MHOe, TO Ha TpexdasHoM TpaHcopmaTope C OTBETB/IEHUAMMN BbINONHATCA Ae-
BSITb OMbITOB Ha Pa3HbIX NOJIOXEHUAX Nepekoyarens, T.e. TpY ONbiTa — B NOJIOXEHNMW, COOTBETCTBYIOLLEM HanbobLIEMY
Ko3athhnLMeHTy TpaHcopMaLmmn Ha O4HON 13 BHELWHUX da3. TPU OnblTa — Ha OCHOBHOM OTBETB/IEHUW Ha cpefHeli thase 1
TPpU onbiTa — B NOJIOXEHUW, COOTBETCTBYIOLLEM HAVMEHbLIEMY KO3 (IULMEHTY TpaHchopMaLnn Ha Apyroli BHeLLHel dase.

OA.7 Tpwu pacueTe cpefHero pagnanbHOro HanpsXeHWs CKaTus KaTylleyHble Y BUHTOBble 06MOTKM C OfHUM un 60-
Nee oxnaxaalMmn kKaHanamm B npegenax pagnasibHoro pasmepa MoXHO paccMaTtprBaTb Kak XecTkue KosbLa 6e3 KaHasos.

OA.8 CpaBHUTENbHAA OUEHKa

B pesynbTaTe cpaBHEHUs paccMaTpuBaeMblii TpaHchopmaTop ByAeT CunTaTbCsA CNOCOGHLIM BblAEPXUBaATh BO3Aei-
CTBUe AnHamuyeckmx cun K3 npu ycnosum, 4TO H OfHA U3 CU WU HW OHO U3 HanpsixeHuii B Tabnuue A. 1nnn A.2 He npesbl-
waet 60/1ee yem B 1.2 pasa COOTBETCTBYIOLLEE 3HAUYEHNE, pacCCUMTaHHOe 4151 TpaHcopmMaTopa-npoToTuna, 3a UCKItoYeHnem
cnepyoLwmx CUa N HanpsXKeHNn cTepxHeBbIX TpaHcopMaTopoB., 4151 KOTOPbIX PpEKOMEeHA0BaHbI 6o/1ee cTporne Tpe6oBaHNs:

- cpefHee pajuasibHOe HanpshkeHWe cxaTus B KaTyLleYHbIX, BUHTOBbIX U OJHOC/OWHbIX 06MOTKax:

- 3KBMBa/IEHTHOE pajunasibHOe HanpsaxXeHune cxatua ans MHOTOC/I0/iHbIX 06MOTOK:

- cuna, geicTayiollas Ha BblIBOAbI HU3KOBO/IbTHLIX 06MOTOK":
r s11rm

tflaw 1 tfoi
" OG6bIYHO CUMTAETCs, YTO CUNa, AeiAcTByOLLas Ha BbIBOAbI HU3KOBO/IbTHOW 06MOTKM (kH). paBHa Npov3BeAeHuto
CpeAHEro paguanbHOro HanpsXeHUs CXatns 06MOTKM (kH/mmj) HA NAOWAaAb CeYEHUS BbiBOAA (MMF). STO YCUSIME FNIOXKET
AedopMupoBaTh 06MOTKY MyTEM CKpyuMBaHuUs. B peAkux cinyyasx HU3KOBOMIbTHAsA 06MOTKa 6bIBAET HAPYXHO, Npu 3TOM
MMeeT MECTO HaNPsXXEHUE PacTSXEHUS U 06MOTKA UMEET TEHAEHLMIO K PackpyunBaHuio.
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OA. 9 Onpepenexve TpaHcopmartopa-npotoTuna

TpaHcdopmaTop cunTaeTca Nogo6HbIM APYromMy TpaHcopmaTopy, B3ATOMY AN CpaBHeHWs (MpoTOTUMY), eCan OH
uMeeT cnegytolime o6Lme ¢ HUM XapakTepucTuku:

- OAVH VN TOTXe pexum paboTsl, HaNpUMep reHepaTopHbIii, pacnpeAenuTebHbIA UM TpaHcopMaTop MEXCUCTEMHON
CBA3N:

- 0fHa W Ta Xe MNpUHUMNUanbHas KOHCTPYKUMA, Hanpumep, TpaHCgopmaTop CyXoi, MacnsHblii, CTepXHeBOi
C KOHLLeHTPUYECKUMN 06MOTKamMu, Yepeayowmummncs o6MoTkaMmn, 6poHeCTEPXHEEO0 € KpYTrbiIMU 06MOTKaMW, HEKPY TbIMU
obMoTKaMm:

- OfHV 1 Te Xe pacnosioXeHve 1 nocneoBaTelbHOCTb OCHOBHbIX 06MOTOK;

- OAWMH W TOT Xe TUN 06MOTOYHbLIX NPOBOAOB, HANPUMep anloMUHUEBbIE, U3 CMlaBa alOMUHNS, OTOXOKEHHONW unn
YNPOYHEHHO! Mean, MeTannuuyeckoi hosbru; Kpyrablid, NPSMOYrO/bHbI NPOBOA, HENPEpPbIBHO TPaHCMOHUPOBAHHBLIN
NpPOBOJ C 3NOKCUAHLIM MOKPbITUEM, €C/TN UCMO/b3YeTCs;

- OfMH 1 TOT X€e TUN OCHOBHbIX 0GMOTOK, HanpVMep BUHTOBbIE, KaTyLLEYHble, C/TI0EBbIE U YepeaytoLnecs;

- notpebnsemas MowHocTb (K3) (HOMUHaNbHAA MOLHOCTb, OTHECEHHAas K CONpoTMBAEHMI0 K3 B OTHOCUTENbHbIX
eanHunuax) coctaesnset ot 30 % fo 130 % OT MOLHOCTU TpaHcopmatopa-npoToTuna:

- OoCeBble CW/bl U HampsXKeHWs B o6MoTxXax, Bo3HuKawwwme npu K3. He npesbiwaloT 120 % COOTBETCTBYOLNX
3HauYeHuii Ans TpaHcdopmaTopa-npoToTuna;

- OAWHAaKOBblEe TEXHOJIOTUUN N3rOTOB/IEHNS;

- OfHV 1 Te Xe CUCTEMbI NPECCOBKN U KpenaeHnss 06MOTOK.
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