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Hactoawaa nHdopmauma npeaHasHaYeHa ANA O3HAKOMIEHUA C KOHCTPYKLMEN U TEXHUYECKUMU
XapPaKTePUCTUKAMN, a TaKKe COAEP)KWUT CBeAEHUA MO aHTMPE3OHAHCHbIM CBOMCTBAM, MOHTAXKY W
9KCNNyaTauMmM aHTUPE3OHAHCHbIX TpexdasHbIX TPaHCHOPMATOPOB HANPAMKEHUA C NIUTOU U30NALMEN
Hapy»KHoM yctaHoBKM HAJIN-HT3-35-1V YX/11, T1 (umeHyemble B ganbHenwem TpaHcdopmaTopsbl). B
AONONHEHWEe K HacToAwen WHPopmauum cnepyeT NOAb30BATbCA MACMOPTOM M PYKOBOACTBOM NO
3KCNNyaTauMm Ha KOHKPEeTHoe TMNoMCNoIHeHWe TpaHchopmaTopa.

Bce npuneegeHHbIE B TEXHUYECKOMN MHd)OpMaLI,MM BE€/ZIMYNHbI CNpaBOYHbIE. N3rotoBuTenb octaBnaeT
3a coboi npaBo Ha WU3MEHEHUE OTAENbHbIX MNAPaMeTpPoB B Cay4vYae WU3rotoBseHUNA cCneunasbHbIX
TpaHC(I)OpMaTOpOB C ynaydweHHbIMUN TEXHUYECKUMMU XaPaKTEPUCTUKAMMU.

1r~-e~. e

TpaHchopmaTopbl NpesHa3Ha4YeHbl A1 Hapy*KHOW YCTAHOBKW B OTKPbITble pacnpenenntesbHblie
yctponctea (OPY) n apyrue anekTpoyCcTaHOBKU U ABAAIOTCA KOMMIEKTYOWMMWN U3AENUAMM.

TpaHchopmaTtopbl  obecneumBatoT  nepegady  CUrHana  U3MepUTeNbHOM  MHPopMauum
N3MepuUTeNbHbIM Npubopam M YCTPOMCTBAM 3allMTbl, CUTHANM3aLUUM, aBTOMATUKM U ynpas/ieHua, a
TaKXXe KOHTPO/A M30/1AUMM M nNpeAHasHayeHbl A8 WCNOAb30BaHMA B LENAX KOMMEPYECKOro U
TEXHUYECKOrO YYETOB 3/IEKTPOSHEPTUN B 3/IEKTPMUUECKUX YCTAHOBKAX Ha K/lacc HanpsaxkeHusa 35 KB.

TpaHcpopmaTopbl U3rOTaBANBAOTCA B KAMMATUYECKOM UCMosIHEHUM «YX/T» nam «T» Kateropuu
pasmeuweHma 1 no FOCT 15150-69 v npeaHasHayeHbl 4n1a paboTbl B Cneayrowmx YC/10BUAX:

- BEpXHee 3HayeHne TemnepaTypbl OKpPYyXKawLwero Bo3ayxa Npu sKcnayataumMmn ¢ ydeTom Harpesa
NOBEPXHOCTU TPaHCPOPMATOPOB COMHLUEM ANa ucnonHeHnua «YX/» naoc 70 C, ana ucnonHeHua «T»
natoc 80 C;

- HAXKHEe 3Ha4YeHMe TemnepaTypbl OKpyXKawuwero Bo3ayxa MmuHyc 60 °C ans ncnonHeHma «YX/»,
MUHyC 10 °C gna ucnonHeHuna «Ty»;

- OTHOCUTENbHAA BAAXKHOCTb BO3Ayxa Ana wucnonHeHuma «YXJ1» — 100% npum naoc 25 °C,
ana ncnonHeHna «T» — 100 % npum natoc 35 °C;

- BblCOTA Haf ypoBHEM Mmops He 6onee 1000 m;

- OKpyrKalowan cpefa HeB3pbIBOOMACHAas, He COAEepXKallana TOKONPOBOAAWEN MblN, XMMUYECKM
aKTUBHbIX ra30B M MNapoB B KOHUEHTpauMAX, paspywatrowmx meTannbl — atmocdepa Tuna |l
no NOCT 15150-69;

- TpaHCPOpPMaATOpbl paccymMTaHbl Ha CYMMapPHYHO MeXaHMYeCKYylo HarpysKy OT BeTpa CKOPOCTbO
40 m/c, rononena c TONLWMUHON CTEHKN Nbaa 20 MM 1 OT TAXKEHUA NpoBoaoB He 6onee 500 H (50 Krc);

- NONOXeHne TpaHcHOPMaTOpPOB B MPOCTPAHCTBE — BEPTUKaNbHOE, MEPBUYHLIMKU BbIBOAAMU
BBEPX.

TpaHchopmaTopbl, MpegHasHaYeHHble A1  WUCMNONb30BaHMA B CUCTEMAX HOPMAa/bHOM
9KCN/yaTauMM aTOMHbIX CTaHUMA (MMeHyembix B AanbHekwem AC), oTHocaTcA K Knaccy 4 no 2.6
HM-001-015.

TpaHcpopmaTopbl, NpeaHa3HauYeHHble A5 UCNOJIb30BaHUA B CUCTEME BaXKHOM Ans 6e3onacHocTm
HOpManbHOM 3KcnayaTaumm AC, OTHOCATCS K Kiaccy 3 U MMmeloT KnaccuduKkaumoHHoe obo3HavyeHne 3H
no 2.6 HM-001-15.

TpaHchopmaTtopbl, npegHasHayYeHHble AAA WUCNONb30BaHMA B cucteme 6He3onacHoctn AC,
OTHOCATCA K Knaccy 2 n uMetoT KnaccupmkaumoHHoe obosHayeHme 20 no 2.6 HM-001-15.
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TpaHchopmaTopbl  CEMCMOCTOMKM  BO  BCEM  AMana3oHe  CeMCMUYECKUX  BO3LENCTBUN

3emneTpsaceHnin o 9 6annos no wkane MSK 64 BKAOYMTENBHO Ha ypOBHe 25 M Hag HynesoWn
otmeTKol no NOCT 30546.2-98 n NOCT 17516.1-90.

TpaHcdopmaTtopbl Knacca 3 n 4 no HM-001-15 oTHocaTca K Il KaTeropum ceMcMOCTOMKOCTU No

HM-031-01, TpaHcdopmaTopbl Knacca 2 no HM-001-15 oTHocsTcs K | KaTeropuu cemcmocToMKOCTU Mo
HM-031-01.

2 meo te ge . m

* 1 <

OCHOBHble TexHW4Yeckue AaHHble TpaHchopmaTopoB npueedeHbl B Tabauuye 1. KOHKpeTHble
3HauYeHMA TeEXHNYECKUX XapaKTepPUCTUK onpeaenaoTca nocae 3anpoca U YKasblBaloTCA B Nacnopre.

Tabnunua 1 - OCHOBHbIe TEXHUYECKNE AaHHble TpaHChOopMaTopoB

HavmeHoBaHMe napameTpa 3HayeHue napameTpa
Knacc HanpaxeHusa, KB 35
Hanbonbluee paboyee HanpaxeHWe NepBUYHOM 0OMOTKK, KB 40,5
HomunHanbHoe HanpsAxXeHne nepBnUYHON 0OMOTKM 1

P P 27;27,5; 35"

(A, B, C, X), KB

HomWHanbHoe HanpsaXeHMe NepBoi OCHOBHOW BTOPUYHOM

0bmoTKM (a4, By, €1, 01), B 100
HomMHanbHOE HanpAXKeHWe BTOPO OCHOBHOWM BTOPUYHOM 100
0bMOTKM (ay, By, Cy, 07), B

HoMWnHanbHOe HanpsAKeHne A0NONHUTEIbHOM BTOPUYHOM 100
06MOTKM (ay, Xg), B

HOMWHaNbHbIN KNacc TOYHOCTU OCHOBHbIX BTOPUYHbIX 0OMOTOK

B Anana3oHe Harpy3okK 0,25 + 1,0 S,on npu cos $=0,8 (Harpyska

TMNa II)Z):

- OCHOBHOW BTOPUYHOM 06MOTKM (ay,By, Cq, O1) 0,2;0,5;1,0; 3,0
- OCHOBHOW BTOPUYHOM 0OMOTKM (ay, By, Cz, 07) 0,2;0,5;1,0; 3,0

HomuHanbHble TpeX¢a3HbIe MOLWHOCTN OCHOBHbIX BTOPUYHDbIX

cM. Tabnuuy 2
06MOTOK, AN COOTBETCTBYHOLLMX KNACCOB TOYHOCTU

HoMMHaNbHbIM Kacc TOYHOCTM A0NO/THUTE/IbHOW BTOPUYHOM
06MOTKM (ay, X4) 3,0; 3P; 6P

HomMHanbHas MOLLHOCTb AOMNOJIHUTENbHON BTOPUYHOMN

06MOTKM (a,, X,) NPN OAHOPA3HOM 3aMbIKaHMKM Ha 3emnto, B-A 30; 100"
HanpsaeHne Ha BbIBOAAX AONONAHUTE/IbHON BTOPUYHOMN
06moTKM (ay, Xp), B:
- NPU CUMMETPUYHOM pexxnme paboTbl ceTu <3
- NPU 3aMblKaHUKN O4HOM M3 $a3 Ha 3eMto 100
MpeaenbHas MOLHOCTb BHE K/lacca TOYHOCTH, BA:

- nepBMYHOI 06MOTKM (A, B, C); 1000

- OCHOBHOW BTOPUYHOM 06MOTKM (a1, By, C1, 01); 450

- OCHOBHOW BTOPUYHON 0BMOTKM (a3, By, Cy, 07); 450

- JONONHWUTENbHOM BTOPUYHOM 0BMOTKM (a,, X,) 100
HomuHanbHaa yactoTa, Iy, 50 uau 60°
lpynna coegmMHeHna o6MOTOK Mo 5.10 FOCT 1983-2015

o TpeboBaHMIO 3aKa3umKa TpaHCPOPMaTOpbl MOTYT BbITb M3rOTOBAEHbI C APYTMMU HOMUHANbHBIMWU 3HAYEHUAMMU;
2 Mo TpeboBaHMIO 3aKa3uymKa TpaHCHOPMATOPbI MOTYT BbITb U3rOTOB/IEHbI C HOMUHAIbHBIMU MOLLHOCTAMM MPU

cos ¢$=0,5-1,0 (Harpy3ka Tvna l);

3 [N 3KCNOPTHbIX NMOCTaBOK.
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Tabnvua 2 - HomMHanbHble TpexdasHble MOLWHOCTM OCHOBHbIX BTOPMYHbIX OBOMOTOK, ANA
COOTBETCTBYIOLWMX KNACCOB TOYHOCTM TpaHCPOpMaTopoB
HaumeHoBaHMe napameTpa 3HauyeHKne napameTpa

HomunHanbHaa TpexdasHada MOLWHOCTb TpaHcPOpMaTopoB C
OAHON OCHOBHOM BTOpPUYHOM o6MOTKOM npu cos ¢$=0.8 B
3a4aHHOM K/1acce TOYHOCTH, B-A:

0,2 30-60

0,5 30-240

1,0 30-450

3,0 30-900
CymmapHasn HOMWHaNbHasA TpexdasHas MOLLHOCTb

TpaHcPOpPMaTOpPOB C [ABYMA  OCHOBHbIMWM  BTOPUYHBIMMU
obmoTkamm npu cos $=0.8 B 3a4aHHOM KJlacce TOYHOCTH, B-A:

0,2/0,2 60
0,2/0,5 (1,0; 3,0) 60
0,5/0,5 (1,0; 3,0) 60-240

1,0/1,0 (3,0) 60-450

3,0/3,0 60-900

TpaHchopmaTopbl BbIMOAHAOTCA C ABYMA YPOBHAMMU M30AALMM «a» uam «6» no NOCT 1516.3-96.
YpOoBeHb YaCTUYHbIX PA3PAL0B U30NALUN NEPBUYHON OOMOTKM TPaHCHOPMATOPOB C YPOBHEM U30NALMUU
«a» He NpeBblWaeT 3HaYeHWU M, yKa3aHHbIX B Tabauue 3.

Tabnunua 3 - YpoBeHb YaCTUYHbIX PAa3psAL0B U30ALUKM NEPBUYHON OOMOTKM

Knacc HanpsaxkeHua, KB HanpaxeHua namepenua 4P, kB Aonyckaembint yposewb HP, He
bonee, nKn
40,5 50
35 -
25,8 20

Knacc HarpeBocTolKocTn TpaHchopmaTopos - «B» no FOCT 8865-93 (M3K 85).

YaenbHaa AAMHA NyTU YTEYKU BHELIHEeW U301AUMM TpaHCPOpPMaToOpOoB MNpU  IKCnayaTauuu
COOTBETCTBYET cTerneHu 3arpasHeHua IV (o4eHb CMAbHOWM), M cocTaBnseTr He meHee 3,1 cm/KB no
FOCT 9920-89 (CT C3B 6465, M3K 815, M3K 694). lnnHa Nyt yTeYKM BHELLIHEN U30ALMM COCTABASAET
1450 mm.

3'\ m ¢t h o m t 0]

TpaHcpopmaTopbl COCTOAT M3  TpexdasHOro TPEXCTEPXKHEBOro TpaHchopmaTopa NpsAMoi
nocaeaoBaTeibHOCTU n oaHodpas3HOro [ABYXCTEPXKHEBOro TpaHcpopmaTopa Hy/1IeBoM
nocnenoBaTeNlbHOCTM M BbIMO/NHEHbl B BMAE OMOPHOM KOHCTpyKuuu. Kopnyc TpaHchopmaTopos
BbINOJIHEH M3 KOMMayHAa Ha OCHOBE LMKA0annpaTUYEeCKOn CMO/bl, KOTOPbIN OAHOBPEMEHHO ABNAETCA

rnaBHoOM wu3onsumen wn obecneymBaeT 3alNUTYy OOMOTOK OT MEXaHUYECKUX U  KAUMATUYECKMUX
BO34ENCTBUNA.

labapuTHble, YCTAaHOBOYHbIE W MPUCOEAMHUTENbHbIE Pa3Mepbl TPAaHCHOPMATOPOB PA3/IMUYHBIX
WCNOJIHEHWUI YKa3aHbl B MPUNOXKEHUN A HACTOALLEN TEXHUYECKON MHbOoPpMaLMK. Cxembl INEKTPUYECKUNE
NPUHUUNNANbHbIE NPUBEAEHDBI B NPUNOXKEHUN b.

BbiBOAbI NEPBUYHbIX 0OMOTOK «A, B, C» pacnosioKeHbl B BEPXHEN YacTu TpaHchopmaTopoB. Tpu
BTOPUYHbIE OOMOTKW: nepBas OCHOBHAA «aj;, Bj, C;, O1», BTOPaA OCHOBHAaA «a; By, C, 02,
AONONHUTENbHAA 0OMOTKA «ap, Xz» U BbIBOJ, NEPBUYHOM OBMOTKM «X» — PacnoNoXKeHbl B HUXKHEN 4acTy
TpaHchopMaTopOB.
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BropnyHas oOMOTKa a;-B1-C1-01 MPEAHA3HAYEeHa WCKNIOYUTENbHO AN U3MEPEHUA JIMHEWHOro
Hanps)KeHnsa mexay $asamu B COOTBETCTBMM C YCTAHOB/IEHHbIM KNACCOM TOYHOCTM U HOMWMHANbHOWM
Harpyskoin. BbiBOA «01» nNpeAHa3sHaAYeH MCKAYUTENbHO A9 3a3eM/IeEHUA BTOPWUYHOW OBMOTKM.
BropnyHas 0O6MOTKa a,-B;-C-0; MNpefHa3HayeHa A8 WM3MEPEHWUA JIMHEMHOrO HanpaXKeHus Mexay
$asamu B COOTBETCTBUM C YCTAHOB/IEHHbIM KIACCOM TOYHOCTM M HOMUHANIbHOM Harpyskoun. [lonyckaercs
n3mepeHne GpasHoOro HamnpaskeHus mexkay ¢ason U «3eMNén» B Kaacce TOYHOCTU 1 M HOMUHANbHOM
Harpy3Kol TONIbKO NMPU CUMMETPUYHOM pexknme paboTbl ceTu. Mpu 3aMblKaHUM 0AHOW M3 a3 Ha 3emto
KNacc TOYHOCTU U KO3PPUUMEHT TpaHchopmaumm OOMOTKM He rapaHTUpyetcs. BbiBog «0»
npegHasHavyeH Ana usmepeHusa GasHOro HanPAXKEHUsA U 3a3eMIeHUA BTOPUYHOM 0BMOTKM.

TpaHchopmaTopbl  UMEKT  KNEMMHYIO  KOPOOKY,  W3rOTOBNEHHYDO C  BO3MOMHOCTbIO
nAombupoBaHMA ANA 3aWmUTbl BTOPUYHBIX BbIBOAOB OT HECAHKLMOHMPOBAHHOIO A0CTYMA, KNACC 3aLLUTbI
IP 44 no FOCT 14254-2015 (M3K 529-89). B knemmHOW KOpobKe psaoOM C BbiBOAAMW BTOPUYHBIX
0b6MOTOK pPacnosioXKeHa KOHTAKTHAA NaoLWaAKa, NpeaHasHAYeHHAA ANA 3a3eMeHMA BbIBOAA NEPBUYHOM
06MOTKM «X». BapmnaHT 3a3emneHns BTOpMUYHbIX 0OMOTOK onpeaenaeTtca notpebutenem B COOTBETCTBUM
CO CXeMOM BTOPUYHbIX NPUCOEeANHEHUIM TPaHCHOPMATOPOB.

Mo cneunanbHOMy TpebOBaHUIO 3aKa3uMKa BO3MOMKHO W3roToBNAEHME TpaHCPOPMaToOpOB
C APYrMMM YCTaHOBOYHbBIMW UKW MPUCOEAMHUTENbHBIMW Pa3Mepamu.

4s et h "o e " eme . m 0 m t

MpumeHeHWe  TpaHCHOPMATOPOB  MO3BOJIAET  MOJIHOCTbIO  WMCKAOYUTb  BO3HMKHOBEHME
deppope3oHaHca NpU OAHOKPATHbIX AYroBbiX 3aMblKaHMAX (KK/AEBKax 3eMAU») U  OTKAKYEHUU
METaN/INYECKMX 3aMbIKaHUA Ha 3eM/Il0 — T.e. NMPU OCHOBHbIX BWAaX BO3AENCTBUIA, NMPUBOAALIMX K
BO3HWKHOBEHWIO Heppope3oHaHCca B CETAX C U30/IMPOBAHHOM HENTPanbIo.

FfopeHre nepemexkatowenca ayru B 6ONbLWIMHCTBE C/lyYaeB TaKXKe He NpuBenET K NOBpPeXAeHUIo
TpaHchOpPMaToOpOB, MNPUYEM YEM MUHTEHCUMBHEe TOpuT Ayra (4em MeHblle WHTepBan Mexay
3aXuraHuamm/noracaHnamm) — tem 6esonacHee 3ToT peXxnm ana TpaHcHopPMaTopoB..

ABneHne "NoxHOM 3eMan" He NPUBOAUT K MOBPEKAEHMNIO TPAHCHOPMATOPOB W BbI3bIBAET JILLb
HapylweHne paboTbl peneirHbIX CXeM W U3MepUTE/IbHbIX NPUOOPOB, MOAKIOYEHHbIX KO BTOPUYHOM
06MOTKe, NpeAHa3HAaYeHHOM 417 U3MEPEHUA HAMPANKEHMA HYJIEBON NOC/NEA0BATENBHOCTU. ITOT PEXUM
BO3MOMEH TO/IbKO B CETAX C OYEHb MANIEHbKON EMKOCTbIO $a3bl Ha 3emMnto (eaAnHWMUDBI HaHOdapas), U,
CNefoBaTeNIbHO, ABAAETCA MAJIOBEPOATHbIM. B LENOM [aHHbIA PEXMM MOMKHO CUYMTATb PEKMMOM
deppope3oHaHca A0CTaTOYHO YCNO0BHO, 3TO CKopee CBOMCTBO (0COBEHHOCTb) ceTelt ¢ Masion EMKOCTbIO
dasbl Ha 3emAto, 3a3emnsembiMmn TpaHchopmaTopamm, U C Kakoh-nmbo HecummeTpuei. Hambonee
BbIPaXEHHOE ABJIEHME «JIOXKHOW 3eM/IN» BO3HUKAET NPU HECUMMETPUN CONPOTUBNEHUA N30NALUKN a3.
JTIOXKHbIN CUrHAN 0 3aMblKaHMM HA 3€MJTHO B TaKMUX CETAX BO3HMKAET NPAKTUYECKM BO BCEX CYLLECTBYHOLWMX
B HacToAlee BPEMS KOHCTPYKUMAX 3N1EKTPOMArHUTHbIX TpaHcdopmatopos. MNpu 3Tom cyuiecTsyeT
TEXHWYECKAsi BO3MOXHOCTb NPenoTBPaTUTb WAWN CyLLECTBEHHbIM 0b6pa3om AemndpupoBaTb ABNEHUE
«JIOXKHOM 3eM/In» B CETAX C Masoh EMKOCTbIO Ha 3emMalo U ¢ TpaHchopmatopamm 3a CYET
[OMNOJIHATENIBHOTO aKTUBHOIO COMPOTMB/IEHMA, KOTOpPOe C/leAyeT MnogKA4YaTb K 06MOTKe anA
N3MepeHUA HaNPAXKEHNA HYNeBOW NOCeA0BaATE/IbHOCTY.
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Bo3HMKHOBEHME HenonHodasHoro pexknma paboTbl cunoBoro TpaHchopmaTopa MOXKET
NPUBOAMTbL K BO3HWKHOBEHWMIO Ha NOBPEeXAEHHOW ¢ase nepeHanpsxkeHnn [0 3,8Ugpmax. NA
TPAANLMOHHbIX TPAaHCPOPMATOPOB TaKOW PEKUM ABNAETCA OYEHb OMACHbIM, T.K. 3@ CYET HACbILEHUA TOK
B UX NEPBUYHbIX OOMOTKAX B TAKOM PEXMME MOKET A0CTUraTb eaAnHUL, amnep. TpaHchopmaTopbl TUNA
He noABepKeHbl MNOBPEXKAEHUAM B 3TOM pexume 6narogapa 3HaAYMTENbHO CHUMXKEHHOW paboueit
MHAOYKUMWN TpaHchopmaTopa HyneBoi nocsienoBaTenbHOCTU. KOHCTpyKumMA TpaHchopmaTopa Hy/neBoW
nocnenoBaTelbHOCTM MO3BONAET BblAEP!KATb TPEXKPATHOE MOBbIWEHWE HAMPAMKEHUA Ha MepBUYHOM
obmoTKe.

MogpobHaa WMHPoOpMaLMA NO MUCCAeAOBAHWUIO AHTUPE3OHAHCHbLIX CBOMCTB TpaHcdopmaTopos
npeacrtasneHa B otyete o HWP Ne TBH-1-17 ®Ib0Y BO HoBocubupckoro rocyaapCTBEHHOro
TeXHUYEeCKoro yHMBepcuTera.

5~.a . e ao0oet ™

[ < < * < *

KpenneHune TpaHcdopmaToOpoB Ha MecTe YCTAaHOBKU NMPOM3BOAMUTCA C MOMOLLbIO YeTbipex HonTos
M12 K pame, Ha KOTOpble YCTaHOB/IEHbI TPaHCHOPMATOPbI.

MpoBoga, npucoeguHAEMblE K BTOPMYHBIM BbiBOZAaM TPaHCGOPMATOPOB, LO/MKHbI  ObITb
CHabKeHbl HAKOHEYHUKAMM NN CBEPHYTbI B KObLLO NoA, BUHT M6 1 061yXKeHbI.

MaKcumanbHoe cedyeHne NpPOBOAOB, MPUCOEAMHAEMbIX K BbiBOAAM TPaHCHOPMATOPOB AOJIKHO
6bITb: anAa «A, B, C» - He 6onee 10 MMZ,' [JN1A OCTa/bHbIX BbIBOAOB — He bonee 4 MM,

Bbibop ycTaBOK aBTOMaTa, YCTaHOBIEHHOTO BO BTOPMYHOM LLENW, JO/IKEH ONPeaenaTbCca C y4eTOM
TOKOB KOPOTKOrO 3aMblKaHMA, NpUBeAeHHbIX B Tabauue 4.

Tabnunua 4 - TOKM KOPOTKOTO 3aMblKaHuUA

KOpOTKOG 3aMblKaHUE meXxXay BBO4aMM Tok KOPOTKOro 3aMblKaHNA HE MEHEE, A
a1, By, C1 M @y, By, G 75
920, B0y, €202 1 3101, B103, €101 30
ap, Xp 16

HanpsaxeHna KopoTKMX 3ambikaHui (Uy) A0MKHbI ObiTb He 6onee 3HaYeHMM, YKa3aHHbIX B
Tabnnue 5.

Tabaunuya 5 — HanpsarkeHna KOPOTKMX 3aMblKaHWUM

HanpAaeHnsa KOpOTKOro 3amMbiKaHuA U,, He bonee, %
Ha ocHOBHO BTOpUYHOM 0O6MOTKe 4,0
Ha gononHUTeNbHOM BTOPUYHOM 0OMOTKE 5,0

bonee nopgpobHaa wuHOpmauMAa NO pacyeTy BEAMYMHbLI YCTAaBOK aBTOMATOB [A/1A 3aLUThI
BTOPUYHbIX Lenei TpaHchOpMaTopoB npeactaBieHa B Tunosoi pabote No 10215-t1 3A0 «[pynnbl
KoMnaHui «dnektpowmt» - TM — Camapa» ¢unmana «MHcTUTYT «IHEPTOCETBMPOEKT — HH — C3LL».

Mpn MoOHTaxe Heobxoaumo obecneynTb COOTBETCTBME MaAPKMPOBKM BBOAOB A, B u C
COOTBETCTBYHOLWMM hasam NepBUUYHOM CETH.

BHUMAHWE! HecooTBeTcTBMe uyepepoBaHuUs ¢a3 mapkupoBke BBogoB A, B u C npuBeget K
Pe3KoMYy YBEIMYEHWUIO YIrNOBOM MNOTPEeHOCTU U BbIXOAY TPAHCPOPMATOPOB W3 FAapPaAHTUPOBAHHOIO
Knacca TOYHOCTU.

Mpu moHTaxke cneayet cobntogatb TpebosaHuAa FOCT 10434-82 AnA KOHTAKTHbIX COeAMHEHMUM
MO MOMEHTY 3aTAMKKMU:



0.HT3.135-027 TU
- ana M6 - (2,5+0,5) H-m;
- ana M10 - (3041,5) H-m.
ONA KPENEKHbIX 3/1EMEHTOB MOMEHT 3aTAMKKM:
- anaM4-(0,4+0,1) H-m;
- anaM12 — (30%1) H-m;
- ana M25—(3%0,5) H-m.

BHUMAHWE! MNpu owwnboyHOM NOAKNIOYEHUM HA BBOAbl A, X, HArpy3Ku, MpeBbialoLen

npeAenbHyl0 MOLWHOCTb AOMONAHMTeNbHOW 06moTKM (100 B-A), coxpaHeHMe 3aABAEHHbIX KNaccos
TOYHOCTM Ha OCHOBHbIX BTOPUYHbIX 0BMOTKax He rapaHTUpyeTCs.

B cnyyae Hencnonb3oBaHWA BTOPUYHOM OOMOTKM TpaHCcHOpPMaTOpoB HeobXoaMMO MPOU3BECTM
coeAnHEHNe OAHOro W3 BbIBOAOB 3TOM BTOPMYHOM OOMOTKM C 3a3eMIAKOWMM YCTPOMCTBOM MO
TpeboBaHuio n. 3.4.24 MY?3.

BHMUMAHWE! KaTeropuyecku 3anpeliaetcs BKAOYeHMe TpaHcdopmaTopoB 6e3 3asemneHua
BbIBOAA «X».

6.~ h h o -

TpaHchopmaTopbl MMeT TabANUKy TEXHUMUECKMX OaHHbIX, BbiMOAHeHHyto no FOCT 1983-2015
MeToA0M, obecneymBatoWwmMm A0rOBEYHOCTb U CTOMKOCTb K aTMOCPEPHbBIM BO3AENCTBUAM.

MapKknposKa nepsmyHon 06MoTkK A, B, C, X, BTOPUYHbIX 0OMOTOK a1, B1, C1, O1; @2, By, €, 02, @n, Xg
BbIMNO/IHEHA METOAO0M NNUTbA HA KOpnyce TPaHCPOPMaTOPOB UAM METOAO0M JIMMKOM annanKaLuum.
7. h . 7 "o c *meomt

KOHCTpYKUMS,, MOHTaXX M 3KcnayaTaumsa TpaHcHoOpmaTopoB  AOJIKHA  COOTBETCTBOBATb
TpeboBaHmMam 6HesonacHoctn no FOCT 12.2.007.0-75 u TOCT 12.2.007.3-75, «[MpaBun TexHWU4YeCcKoM
3KCnyaTauMn 3N1eKTPOYCTaHOBOK NoTpebuteneny, «MNpaBnn TeEXHUYECKOWN SKCMTyaTaumn 3NeKTPUYECKUX
CTaHUUM u ceTen Poccuiickolt Pepepaunmy», «lpaBun yCcTpPOACTBa 31€KTPOYCTAaHOBOKY» U «[paBmna no
OXpaHe TPyAa Npw 3KCNayaTalnm 3/IEKTPOYCTaHOBOKY,

8 je om0 o *m Tx ~ e

< * 1 < —_— < * - * <

Mpu TexHn4Yeckom obcnyRmnsaHmMm TpaHchopmaTopoB Heobxogmumo cobntogath Npasuaa pasgena
«Mepbl 6e3onacHocTnY.

TexHuyeckoe obcayKMBaHME NPOBOAMTCA B CPOKW, MNPeAyCMOTPEHHble ANs TEeXHUYECKOro
06CNYXKMBAHMA 3NEKTPOYCTAaHOBKM, B KOTOPYIO BCTPAMBAKOTCA TPaHCHOPMaTOpbI.

TexHun4yeckoe OGCI'IY)‘KVIBBHME npoBoAuUTCA B caeayrowem obbeme:

1) OumncTKa NOBEPXHOCTU TPaHCHOPMATOPOB OT MbIIM WU TPA3M, CHATUE OKUCHOM NNEHKU C
NepBUYHbIX MU BTOPUYHbBIX KOHTAKTOB.

2) BHewHui ocmoTp TpaHcHOPMaTOPOB Ha OTCYTCTBUE MOBPEXKAEHUNA.

3) WU3mepeHWe  3INEKTPUYECKOro  COMPOTUBNEHWUA  U30/1AUMM  OOMOTOK  OTHOCUMTENbHO
MEeTaN/INYECKUX AeTaNel KpenaeHma K 3a3eMNEHHON KOHCTPYKUMKN U MeXKay 0OMOTKamMM NPon3BOAUTCA
MerommeTpom. MopagoK NpoBeaeHN N3MepeHUn NnpuBeaeH B Tabaunue 6.
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Tabnuua 6 — MNopsaAoK NpoBeAeHMA U3MEPEHUI INEKTPUYECKOTO CONPOTMUBAEHMA U30NALMM OBMOTOK

Ne HanmeHoBaHMe ncnbiTaHU BbiBOAbI 3azemnaemble [AcnbiTatenbHoe |MuHMMANbHO
n/n (oBbMOTKM), BbIBO/bl HanpaXeHWe | AonycTtMmoe
Ha KoTopble (0bmoTKM)  |[MmerommeTpa, B | 3HauyeHue,
nopaaerca MOm
noteHuman
1 N3mepeHne  3neKTpUYEecKoro a; (B, €1, 01)
CONpPOTUBNIEHMA nsonaumm a, (By, Cy 07)
nepeuyHol o6moTkM (A, B, C) X(A,B,C) |a; (xg) 1000 300
3a3emnsemble
YyacTu Tp-pa
2 N3mepeHne  3neKTpUYECcKoro a, (By, 2, 07)
conpOTvMBneHMﬂ ) M3onﬂu,vu:| ay (81, &1, 01) ap  (xa) 1000 50
nepBol OCHOBHOW BTOPWYHOM 3a3emnsemble
06MOTKM (ay, By, C1, 01) YyacTu Tp-pa
3 M3mepeHue aneKTpuyeckoro ap  (xa)
COI'IpOIMBneHMﬂ ) M3onm.|,m:1 25 (B2, Co, 02) 3a3emsisieMble 1000 50
BTOPOIA OCHOBHOW BTOPUYHOW YyacTu Tp-pa
0bMOTKM (a3, By, C2, 07)
4 N3mepeHne  31EKTPUYECKOro 3a3emisieMble
CONpoTUBNEHMA ) M3onm.|,m:1 a2 (%) YyacTu Tp-pa 1000 50
OONONHUTENBHOW  BTOPUYHOM
06MOTKM (ap, Xa)

TpaHchopmaTopbl CYMTAIOTCA MNPOLWEALMMU UCMbITAHWE, €CIU CONPOTUBNIEHUE U3ONALMUU
06MOTOK NPU HOPMaAbHbIX KNMMATUYECKUX YCNOBUAX HE MEHEE 3HAYEHWI, YKA3aHHbIX B Tabauue 6.

4) WcnbiTaHWe 31EeKTPUYECKON MNPOYHOCTU M30NALMK MEepBUYHOM OBMOTKM NpPOBOAAT MO
metoamke N'OCT 1516.2-97 B 3 3Tana:

3tan 1. NcnbiTaHWe 3n1eKTPUYECKOM NPOYHOCTU n30aAuMK $asbl «A».

UcnbiTaTenbHoe HanpsikeHne vyactotor 150-400 Iy nomaeTcs OT UCTOYHMKA K BbiBOAY «A»
nepBUYHON 06MOTKM. Mpn aTOM:

- BbIBOAbI «X», «B» 1 «C» nepBUYHON 0BMOTKM A0KHbI BbITb 3a3€MNEHbI;

- BbIBOAb! «01», K02» U «X;» BTOPUUYHbIX OBMOTOK M METaNIMYecKme YacTu TpaHchopmaTopa
[LO/KHbI BbITb 333€M/IEHDI;

- OCTa/ibHbl€ BbIBOA bl OCHOBHbIX BTOPUYHbIX obmoTOK OOJ1XKHbI 6bITb Pa3OMKHYTbI.

Ons TpaHCHOPMATOPOB C YPOBHEM U30/ALMU «a» MCMbITaTe/IbHOE HanpsXeHue Ha BbiBOAE
«A» gonxKHo coctasnaTb 80 KB, a ¢ ypoBHeEM M30ALUMKN «6» - 95 KB.

3tan 2. NcnbiTaHWe 3NeKTPUYECKOM NPOYHOCTM U30nAumnKM dasbl «Br».

UcnbiTaTenbHoe Hanpsa)keHue yactoToh 150-400 Iy nopaeTcAa OT UCTOYHMKA K BbiBOAY «B»
nepBuYHO 06MOTKK. MpKn sToM:

- BbIBOAbI «X», «A» 1 «C» nepBUYHON 0OMOTKKN A0/KHbI ObITb 3a3EMJIEHDI;

- BbIBOAbI €01», €02» U «X,» BTOPUYHbBIX OOMOTOK M MeTanimyeckme Yactn TpaHcpopmaTtopa
[AOJIKHbI ObITb 3a3€M/EHBI;

- OCTa/ibHbl€ BbIBOAbl OCHOBHbIX BTOPUYHbIX 0bMOTOK AO01XKHbI 6bITb Pa30OMKHYTbI.
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Ona TpaHchopmMaTopoOB C YPOBHEM M30AALUM «a» UCMbITaTeNIbHOE HaNpPAXKeHUe Ha BbiBOAE
«B» pomkHO coctaBnATb 80 KB, a c ypoBHEM M30AALMUK «b6» - 95 KB.

37an 3. UcnblTaHWe 3/1eKTPUYECKOM NPOYHOCTU M3oaauMn dasbl «C».

UcnbiTaTenbHoe HanpsxkeHne yactoton 150-400 Iy nopaetcAa OT MCTOYHMKA K BbiBoAy «C»
nepBuYHOI 06MOTKU. Mpwn sTOM:

- BbIBOAbI «X», «B» U «A» nepBUYHON OBMOTKM A0/MKHbI BbITb 3a3EM/IEHDI;

- BbIBOAbl «01», «02» N «&Xy» BTOPUYHDIX 06MOTOK M MeTaN/InYecKme 4actu Tpchd)opmaTopa
AOJTKHbI 6bITb 3a3€M/1EHbI;

- OCTa/ibHbl€ BbIBOAbl OCHOBHbIX BTOPUYHbIX 06MOTOK AO/1KHbI 6bITb Pa30OMKHYTbI.

Ons TpaHcHOPMATOPOB C YPOBHEM M30/ALMKU «a» UCMbITAaTeNbHOE HaNpAXeHWe Ha BbiBOAE
«C» pomkHo coctasnaTtb 80 KB, a c ypoBHemM mnsonaumm «6» - 95 KB.

NHAYKTMpOBaHHOE B NepBMYHOM OOMOTKe HanpaxeHue Ha 3Ttanax 1-3 Bblgep)KuBaeTcA B
TeYyeHMe BpeMeHM, paccyMTaHHOro no cnegytoweit popmyne (1):

A S
0 —ph (1)
roge t- BpemMaA BblAEPHKKN UCNbITAaTENBbHOTO HanpAXeHwuA, C;

fuom — HOMUHaNbHaA YacToTa, u;
fuen — McnbiTaTenbHasg vacroTa, 'y,

TpaHcpopmaTopbl CYMTAIOTCA BbIAEPMKABLUMMU WUCMbITaHME, €CAM He npousowno npobos
N30M1ALUN UIU NEPEKPHLITUA MO NOBEPXHOCTH.

BHUMAHMWE! Mpn mMcnbiTaHUM 3NEKTPUYECKOM NPOYHOCTM U30AALUKN BbIBOL «X» NepBUYHOM
06MOTKM MCnbITyemoro TpaHchopmaTopa A0/KeH ObiTb HALEKHO 33a3eMJIEH.

5) U3smepeHune conpoTmBaeHMa 0O6MOTOK TPaHCHOPMATOPOB NOCTOAHHOMY TOKY NPOM3BOAUTCS
B COOTBETCTBMM C MeTOAMKOM M3 pa3gena 4 NOCT 3484.1-88 (CT C3B 1070-78). TpaHchopmaTopbl
CYMTAlOTCA  BbIAEPKABLWIMMM  UCMbITAHWE, €CNM  BEeAMYMHA  MOJIYYEHHOrO  COMPOTUBIEHMUA
COOTBETCTBYET 3HAYEHWI0, NPUBEAEHHOTO K TemnepaTtype 3amepa npu MNPUEMO-CAATOYHbIX
MCMbITAHUSAX, YKa3aHHOMY B NacnopTe Ha n3aenune, ¢ NorpeLHocTbio He bonee 2 %.

6) IamepeHme TOKa 1 NoTepb X0N0CTOro Xxo4a TpaHCchopMmaTopa NPAMOM Nocnes0BaTeNbHOCTU
NPOBOAUTCA MO CXeMe COrNacHO PUCYHKY 1. 3amep Npoun3BOAMTCA NPU NPUNOKEHHOM HANPAXEHUN
100 B (KoHTponb no BonbTMeTpy V1 — pucyHoK 1). Mpu UCNbITAaHUM [ONXKHbI OblTb HaAEKHO
3a3eM/ieHbl BCE METaN/IMYECKNE 3/1eMEHTbI KOHCTPYKLUMKN TpaHchopmaTopa. MNonyyeHHble 3HaYeHuA
He [O/IKHbI OT/INYATLCA OT 3HAYEHMN, YKAa3aHHbIX B NacnopTe Ha nsgenune 6onee yem Ha 10 %.

10
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Al, A2, A3 — AmnepmeTpbl; W1, W2 — BattmeTtpbl; V1 — BonbTmeTp

PucyHok 1 — OnpegeneHune TOKa U NOTEPb XOOCTOro Xo4a TpexdasHoro TpaHchopmaTopa

BHUMAHMUE! Mpun 3amepe TOKa XON0CTOro Xo4a BbIBOA, «X» NEepBUYHON OOMOTKU UCMbITYEMOTO
TpaHchopmaTopa A0KeH ObITb HaAEKHO 3a3EeMJIEH.

7) WcnbiTaHMe 31eKTPUYECKOW MPOYHOCTM M30MALUM BTOPUYHBIX OOMOTOK M 3a3emIAeMoro
BbIBOZAA «X» MNEPBUYHON OOMOTKM MPOBOAAT MPUIONKEHHBIM OAHOMMHYTHbIM HanpsaxeHnem 3 KB
npombllLieHHOM YacToTbl no FOCT 1516.2-97 B 4 aTana cornacHo Tabauue 7.

Tabnnua 7 - MNopAagoK NpoBeAeHUA MCMbITaHMA 3NEKTPUYECKOM MPOYHOCTU M30MALMKU BTOPUYHbBIX
06MOTOK U 3a3eMIAEMOrO BbIBOAA «X» NEPBUYHOM OOMOTKM

MeKnoBepoUHbIN MHTEPBAN — 8 neT.

TpaHcpopmaTopbl PEMOHTY He MoANeKaT.

CpeaHas HapaboTKa 40 OTKasa — 4-10° yacos.

CpeaHuin cpok cny»bbl — 30 ner.

11

Ne BbiBoabl (06MOTKM) K
n/n . KOTOpPbIM 3asemnaemble Npu NposBeaeHUn
HanmeHoBaHWe UcnbITaHW
NpuKIaabiBaeTcA NCNbITaHUK BbIBOAbI (0OMOTKM)
HanpaAxeHue

1 | UcnbiTaHue 3NeKTpUYecKomn X (A, B, C) 01 (ay, By, €1, 01)
NMPOYHOCTU M30NAUMM BbIBOAA 03 (ay, By, Cy, 07)
«X» NepBMYHOI 0BMOTKM Xn (3, Xa)

3a3emIfieMble YacTu Tp-pa

2 | UcnbiTaHne 3/IEKTPUYECKOM 01 (a1, B3, €1, 01) | XNepBUYHON 0OMOTKM
MPOYHOCTN WU30/1ALMU NEepPBOM 03 (a, By, €y, 07)
OCHOBHOW BTOPUYHOW OBMOTKM Xn (3n, Xn)
(a1, By, €1, 01) 3a3emisieMble YacTu Tp-pa

3 | UcnbiTaHne 3/IEKTPUYECKOM 0, (a2, B2, €3, 02) | XNepBUUYHOM OOMOTKM
NMPOYHOCTU WU30NALUUM  BTOPOW 01 (a1, By, €1, 01)
OCHOBHOW BTOPWUYHOW OBMOTKM Xn (3, Xa)
(a, By, €2, 07) 3a3em/iIfsemble YacTu Tp-pa

4 | UcnbiTaHue 3/IEKTPUYECKOM X (ag, Xa) X nepBUYHO 0OMOTKM
NPOYHOCTH n3onauum 01 (a1, By, €1, 01)
OOMOJIHUTENbHON  BTOPUYHOM 03 (ay, By, €y, 07)
06MOTKM (ay;X,) 3a3em/isiemble YacTu Tp-pa

TpaHchopmaTopbl noanerkaT nepuoanyeckor nosepke no metogmke [OCT 8.216-2011.
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PacwudpoBKa ycnoBHoro 0603HayeHma TpaHchopmaTtopa:

ANl N-HT3-X-1V-(X)-X/X/X-X/X/XX1, U;=XB (X)

‘ [JononHuTtenbHaa nHbopmauyma
HomunHanbHoe nepBuYHOE HanpaxeHue, B
Kateropusa pasmeweHuna no NOCT 15150-69
Knumatnuyeckoe ncnonHexme
no NOCT 15150-69
HomuHanbHasa Harpyska BTOPUYHbIX
obmoTok, B:A
Knaccbl TOYHOCTM BTOPUYHbBIX OOMOTOK
KOHCTpYKTMBHOE UCNONHEHMNE
Kateropusa B 3aBMCMMOCTU OT AAMHbI NYTH
YyTEYKM BHewWwHen nsonaumm no FOCT 9920-89
(CT C3B 6465-88, M3K 815-86, M3K 694-80)
Knacc HanpsaxxeHua, KB
3aperncTpupoBaHHbI TOBapHbIN 3HaK
M3rotToBuTeNA
C BO3MOXHOCTbIO KOHTPOA U30JIALUN CETU
C nutoli nsonauunen

H

AHTUPE30HAHCHbIM

TpaHchopmaTop HanpaKeHUA TpexdasHbIi

Mpumep 3anucn o0b603HaYeHUA TpaHcHOpMaTopa HaNPAKEHUA aHTUPE3OHAHCHOro, TpexdasHoro,
9NEeKTPOMArHMUTHOro, C IMTON MU30NAUMENn, Knacca HanpaxeHua 35 KB, IV-oi cTteneHun 3arpAsHeHWAa no
rOCT 9920-89 (CT C3B 6465-88, M3K 815-86, M3K 694-80), u3rotoBAEHHOrO MO
TY 3414-026-30425794-2019, ¢ HOMMHaNbHbIM Hanps*KeHWemM nepBuyHOM obMOTKM 35 KB, ¢ Tpemsa
BTOPUYHbIMM OBMOTKaMK (NepBas - ANA KOMMEPYECKOro yyYeTa C KNacCoM TOYHOCTM 0,2 M Harpyskoi
30 B-A, BTOpan - A4Na NOAKNIOYEHMA Lenei U3MEePEHNs U 3alWMTbl C Knaccom TovyHocTn 0,5 1 HarpysKoi
30 B-A, TpeTbA - AN KOHTPONA WM30MAUMU CETU C Kaaccom ToyHoct 3P m Harpyskon 100 B-A)
KIMMaTUYeCKOro ncnonHenma «YXJ/1», kateropmm pasmeweHna 1 no NOCT 15150-69 npu ero 3akase un 8
OOKYMEHTaLnmn Apyroro nsgenus:

h’"em‘oha’"toh e““ch’Y’(e*’Y
"s L7 351V-n I H Kk A30BkioMn l, U1=3% a1 on S
e 0026804257942019

Mpu BbIBOpE UCNONHEHUA TPAaHCHOPMATOPOB HEOBXOAMMO PYKOBOACTBOBATLCA MPUNOKEHNEM A
M Tabnmuen 1 HacToALeN TeEXHUYECKON MHGopMaLUK.
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PucyHoK B.1 — Cxema afnekTpuyeckaa npuHunnmanbHaa ans tpaHcpopmatopos HATN-HT3-35-1V
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