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BBepaeHue

HactoAawana nHoopmauma npeaHasHayeHa ANA O3HAKOMJIEHUA C KOHCTPYKUMEN U TEXHUYECKUMM
XapaKTEPUCTUKAMU, A TaKMKe COLAEPKUT CBEAEHMA MO MOHTa)Ky W 3KCnayaTaumMm KOMOBUHMPOBAHHbIX
TpaHcdopmaTopos ¢ anTon nsonaument HTO/IMN-HT3-6(10)-IV YX1, T1 n 3HTONM-HT3-6(10)-1V YXN1, T1.
B gononHeHue K HacTosAwel uMHbOpmauum cnepyeT NOAb30BaTbCA MACMOPTOM M PYKOBOACTBOM MO
3KCNyaTauMM Ha KOHKPETHOE TUMOMCNONHEHME TpaHchopmaTopa.

Bce npuBeseHHble B TEXHUYECKOM MHPOPMALUKN BEIMYMHDBI CMPABOYHblEe. M3roToBUTENb OCTAaBAAET
3a cobolii MpaBO Ha M3MeHeHMe OTAENbHbIX NAPaMeTPOB B C/ly4ae M3rOTOB/AEHMA CheLManbHbIX
TPAHCPOPMATOPOB C YAyYLEHHBbIMU TEXHNYECKMMM XapPaKTEPUCTUKAMMU.

1 Ha3HaueHue

KombuHunposaHHble TpaHcdopmatopbl HTOMN-HT3-6(10)-IV ¥YXN1, T1 n 3HTONN-HT3-6(10)-1V
YXN1, T1 (umeHyemble B ganbHelwem TpaHchopmaTopbl) NpeaHasHavyeHbl ANA YCTaHOBKM B OTKPbITbIX
pacnpeaenuTensHbix yctpoiicteax (OPY) u Apyrnx 3n1eKTPOyCTaHOBKAxX U ABAAKOTCA KOMMIEKTYOWMMM
nsgenmamm.

TpaHcpopmaTopbl obecrneunBaloT nepeaady curHana mMsmepuTesbHoM MHbopmauum npubopam
M3MEepPEeHUna, YCTPOMCTBAM 3alUMTbl, CUrHANM3aUUKM, aABTOMATUKM W ynpaBneHus. [pegHasHayeHbl
ANA UCNONb30BaHMA B LLENAX KOMMEPYECKOro U TEXHUYECKOrO YH4ETOB 3/1EKTPOIHEPTUN B I/TIEKTPUUECKUX
YCTaHOBKaX Ha COOTBETCTBYHOLMI KNACC HANPAXKEHMUSA.

TpaHchopmaTopbl U3roTaBAMBAKOTCS B KAMMATUUYECKMX UCNONHEHUAX «YXJT» nnm «T», KaTeropuu
pasmeuleHmsa «1» no FOCT 15150-69 n npeaHasHa4yeHbl A1a paboTbl B C/iIeAYIOWMX YCIOBUSX:

- BEpXHee 3HauYeHue TeMNepaTypbl OKPYKAOLLEro Bo3AyXxa MNP aKCNyaTauum ¢ y4eToM Harpesa
NOBEPXHOCTU TPAHCPOPMATOPOB CONMHUEM Ana  ucnonHeHuma «YX/»  naoc 70 °C,
Ana ucnonHeHusa «T» natoc 80 °C;
- HW)XHee 3HavyeHWe TeMMepaTypbl OKpyKawuwero Bo3ayxa mmHyc 60 °C gna ncnoaHenma «YX/1»,
muHyc 10 °C ana ncnonHeHusa «T»;
- OTHOCUTENbHAaA BAXHOCTb BO3Ayxa Ans ucnonHeHus «YXJI» — 100 % npu nawoc 25 °C,
Ansa ucnonHenusa «T» — 100 % npu natoc 35 °C;
- BbICOTa Hag, ypoBHeM MopsA He 6onee 1000 m;
- OKpYy’Kalowaa cpesa HeB3PbIBOOMACHAA, He COAep)Kallan TOKOMPOBOAALLEN MblIN, XMMUYECKU
AKTUBHbIX Ta30B M MApPOB B KOHLEHTPALUMAX, PA3pyLlaloWux metannbl — aTmocdepa tmna |l
no NOCT 15150-69;
- TpaHCchHOPMATOpPbl PaccyMTaHbl HAa CYMMApPHYIO MEXaHMYECKYH0 Harpysky OT BETpa CKOPOCTbHO
40 m/c, rononeaa ¢ TONWMHOM CTEHKM nbaa 20 MM M OT TAXeHUA NpoBoaoB He 6onee 500 H
(50 krc);
- NONOXeHWe TpaHCcPOopMaTOPOB B MNPOCTPAHCTBE — BEPTMKA/NIbHOE, MEPBMYHbIMM BbIBOAAMM
BBepX. MaKkcMmanbHOe OTK/IOHEHME OT BEpPTUKaNbHOM ocu He 6osee 30 °
TpaHcdopmaTtopbl, NpegHa3HaYeHHble AAA  WUCNOAb30BaHWS B CUCTEMAx HOpPMasabHOM
3KCMyaTauMm aTOMHbIX CTaHUMI (MMeHyemblx B ganbHenwem AC), oTHOCATCA K Knaccy 4 no 2.6 HM-001.

TpaHchopmaTopbl, NnpegHa3Ha4YeHHble 4158 UCNOb30BaHMA B CUCTEME BaXKHOM ansa 6e3onacHocTm
HOopManbHOM 3KcnayaTaumm AC, OTHOCATCS K Knaccy 3 M MMEeoT KiaccupuKaunmoHHoe ob6o3HadyeHue 3H
no 2.6 HIM-001.

TpaHchopmaTtopbl, nNpegHasHayYeHHble A[AA MCNoNb3oBaHWA B cucteme 6HesonacHoctn AC,
OTHOCATCA K Knaccy 2 n MMetoT KnaccupukaumoHHoe obo3HayeHure 20 no 2.6 HM-001.
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2 OCHOBHbIe TeXHUYECKne gaHHble

OcHOBHble TeXHWYEecKMe pAaHHble TpaHchopmaTopa HanpsxeHua (ganee TH) B cocTase
KOMBMHMPOBAHHbIX TpaHcPOpMaToOpoB NpuBeaeHbl B Tabanuax 1, 2, TpaHchopmaTopa Toka (aanee TT) —
BTabamue 3. [JonycTUMbIA OOHOCEKYHAHbI TOK TepMMYecKkon cTomkoct TT B 3aBMCMMOCTU
OT HOMMHA/IbHOTO NEPBUYHOrO TOKA NpueeaeH B Tabnuue 4. COOTBETCTBYOLLME EMY TPEXCEKYHAHbIA TOK
TEPMUYECKON CTOMKOCTM M TOK 3/IEKTPOAMHAMUYECKON CTOMKOCTU YyKasaHbl B Tabnuue 5. KOHKpeTHble
3HAYEHNs TEXHUMYECKMX XapPaKTEPUCTUK OnpeaenstoTca MNocjie 3anpoca WM YKasbiBaloTcA B nacrnopre
Ha TpaHcdopmaTop.

Tabnnmua 1 — OCHOBHble TexXHMYECKMEe [f[aHHble TpaHCcpopmaTopa HanpsXKeHua B  COCTaBe
KOMBUHMpPOBAHHbIX TpaHcdopmaTopos HTOM-HT3-6(10)-1V

HavmeHoBaHuMe napameTpa 3HayeHuWe napameTpa
Knacc HanpsaxeHua, KB 6 10
Hanbonbluee paboyee HanpaxeHne, KB 7,2 12
HomunHanbHoe HanpsaeHne nepBUYHOM 06MOTKM Unom, KB 6 10
HomunHanbHOe HanpAKeHne BTOpUYHOM 06MOTKM, B 100
Knacc TOYHOCTU BTOPUYHOM OOMOTKM 0,2;0,5;1,0; 3,0

HoMWHanbHAA MOLWHOCTb BTOPUYHON 0OMOTKHM, B-A B
Knaccax ToyHoctu U:

0.2 10-40
0.5 20-100
1.0 50 -200
3.0 150 - 300
MpeaenbHaa MOLWHOCTL TPaHChopmaTopa 400
BHE KJlacca TOYHOCTH, B-A
HomwunHanbHas yacTtoTa, Ny, 50 unam 60 2
lpynna coegmMHeHmna 06MOTOK:
- C 04HOM BTOPMUYHOMN 0O6MOTKOM 1/1-0
- C ABYMSA BTOPUYHbIMM OBMOTKaMM 1/1/1-0-0

Y TpaHchOpPMaTOPbI U3rOTABIMBAIOTCA C BTOPUYHBIMM OBMOTKaMM, MMEIOLLVIMM OGHO 3Ha4Y€HME Kacca TOYHOCTU M OAHO
COOTBETCTBYIOLLEE EMY 3HaUEHME HOMMHA/IbHOW MOLLIHOCTM, B COOTBETCTBUM C 3aKa30M.
2 [1nA 3KCNOPTHbIX MOCTaBOK.

Tabnvua 2 — OCHOBHble TexXHWYeCKMe [AaHHble TpaHchopmaTopa HaMnpsKeHWa B  COCTaBe
KOMBWHMpPOBaHHbIX TpaHchopmaTopos 3HTO/IM-HT3-6(10)-1V

HanmeHoBaHuWe napameTpa 3HauyeHMe napameTpa
Knacc HanpsaxxeHua, KB 6 10
Hanbonbluee paboyee HanpaxeHue, KB 7,2 12
HomuHanbHOe HanpaAKeHue NepBnYHON 06MOTKN Unom, KB 6/v3;6,3/V3 10/v3; 10,5/V3
HomMHanbHOE HanpAKeHne OCHOBHOWM 100/v3
BTOPUYHOMN 06MOTKM, B
HOMMHanbUHoe Hanps*eHne A0NONHUTENbHOM 100/3: 100
BTOpPUYHOMN 06MOTKM, B
Knacc TOYHOCTM OCHOBHOM BTOPMUYHOM OOMOTKM 0,2;0,5;1,0;3,0
Knacc TO4HOCTU AONONAHUTENBHON BTOPUYHOM 0OMOTKM 3,0; 3P

HomMHanbHas MOLHOCTb OCHOBHOM BTOPUYHO 0OMOTKM

4
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HanmeHoBaHMe napameTpa

3Ha4veHuWe napameTpa

B-A B Knaccax ToyHoctH U

0.2 10-40
0.5 20-100
1.0 50 —-200
3.0 150 - 300
HOMMHaﬂliHaﬂ MOLLHOCTb A0MNO/HUTE/IbHOM 100 - 300
BTOPUYHON 0OMOTKM, B-A
MpepenbHas MOWHOCTb TpaHCchopmaTopa 400
BHE Knacca To4HocTH, B-A
HomuHanbHas YacToTa, 'y, 50 unamn 60 2
lpynna coegmMHeHns 06MOTOK:
- C 04HOW BTOPUYHOM 0B6MOTKOM 1/1-0
- C ABYMSA BTOPUYHbIMM OBMOTKamMM 1/1/1-0-0

) TpaHchopmaTOpbl M3rOTaBAMBAIOTCA C BTOPUYHBIMM 0BMOTKaMM, UMEIOLLVMMM OHO 3HaYeHME Kaacca TOYHOCTU U OHO
COOTBETCTBYIOLLEE eMY 3HAYEHNE HOMMUHAIbHOM MOLLLHOCTU, B COOTBETCTBUM C 3aKA30M.

2 [1nA 3KCNOPTHbIX MOCTaBOK.

Tabnaunua 3 — OCHOBHbIE TEXHUYECKME AaHHble TpaHCHOPMATOPOB TOKA B COCTaBE KOMBUHMPOBAHHbIX

TpaHcdopmaTopos

HanmeHoBaHMe napameTpa 3HayeHue
HomuHanbHOe HanpsAaxeHwue, KB 10
Hanbonbluee paboyee HanpsaxeHue, KB 12
HoMMHanbHbI NEPBUYHDIN TOK, A 5-800
HoMMHaNbHbI BTOPUYHDBIN TOK, A 1;5
HomuHanbHas yacToTa, 'y, 50 uan 60 Y
Yncno BTOpMYHbLIX 06MOTOK, He bonee 1

Knacc TouHocT 2) BTOPUUYHBIX OBMOTOK:
- ANA U3MEPEHUI N yyeTa
- ANA 3aWmThbI

0,25;0,2;0,5S; 0,5
5P; 10P

HoMMHanbHble BTOPUYHbIE HArpy3Kn ¢ KosdPuuneHTom
mowHocTuh cos ¢2=0,8, BA:

- ANA N3IMEPEHUI 1 yyeTa

- 4NA 3alWnTbI

5;7,5; 10; 12,5; 15, 20, 25, 30
10; 12,5; 15; 20; 25; 30; 40; 50; 60

HomuHanbHbIM KoadduumeHT 6esonacHocTM npnbopos
Kerom (FS) BTOPMUYHOM OOMOTKM A5t USMEpPEHUs, He bonee

5;10; 15; 20

(pekomeHayemble 3HauyeHunsa — 5; 10)

HomunHanbHan npeaenbHas KpaTHOCTb Kuom BTOPUYHOM
0OMOTKM A4N1A 3aLLNTbI, HE MeHee

10; 15; 20; 25; 30

) nA 3KCNOPTHBIX NOCTaBOK.

2 TpaHcpopMaTopbl M3rOTaBAMBAIOTCA C BTOPUYHOM 0BMOTKOI, MMelolLeit OAHO 3HaUYeHMe Knacca TOYHOCTU U OfHO
COOTBETCTBYHOLLEE eMY 3HAaUYEeHWE HOMUHAIbHO MOLLLHOCTU, B COOTBETCTBUM C 3aKa30M.
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Tabnvua 4 — [JonycTUMbIA  OAHOCEKYHAHbIA TOK TepmMMu4yeckoh cToMkoctm TT B cocTaBe
KOMBMHMPOBAHHbIX TPAHCPOPMaATOpPOB
HomWHanbHbIN OpHOCEKYHAHDIM TOK HomWHanbHbIN O4HOCEKYHAHBIN TOK
NepPBUYHDBIN TOK, A | TEPMMUYECKOMN CTOMKOCTU, KA | MEPBUYHbLINA TOK, A | TEPMMYECKON CTOMKOCTH, KA
5 0,5-2 60 6-31,5
10 1-5 75, 80 8-40
15 1,6-8 100 10-40
20 2-10 150 16 -40
25 2,5-10 200, 250 20-40
30 3,2-20 300 31,5-40
40 4-25 400 - 800 40
50 5-31,5
Tabnunuya 5 — CootBeTcTBMe TOKOB K3 TT B cocTaBe KOMBUHMPOBAHHbIX TPaHCHOPMATOPOB
OpHocekyHA- TpexcekyHA- Tok anekTpo- | OAHOCEKYHA- TpexcekyHA- Tok anekTpo-
HbIW TOK Tep- HbIN TOK Tep- OVHammye- HbIN TOK Tep- HbIN TOK Tep- OVHamunye-
MUYECKOM MUYECKOM CKOM cTOM- MUYECKOM MUYECKOMN CKOM
CTOMKOCTU, KA | cTolKoCTH, KA KOCTU, KA CTOMKOCTU, KA | CTOMKOCTU, KA | cTOlKOCTH, KA
0,5 0,29 1,3 8 4,62 20,4
1 0,58 2,5 10 5,77 25,5
1,6 0,92 4,1 12,5 7,22 31,8
2 1,15 51 16 9,24 40,7
2,5 1,44 6,4 20 11,55 50,9
3,2 1,85 8,1 25 14,43 63,6
4 2,31 10,2 31,5 18,19 80,2
5 2,89 12,7 40 23,09 101,8
6 3,46 15,3

TpaHchopmaTopbl BbIMOAHAKOTCA C ABYMA YPOBHAMM M30AAUMK «a» uam «6» no MOCT 1516.3-96.

YpoBeHb 4acTuyHbix paspsgos  (YP)

M30N1AUMN  TMEPBUYHON OOMOTKM

BCEX TpaHcPopmaTopoB

BHE 3aBUCMMOCTU OT YPOBHA U30N1ALMN HE NpeBbIlIaeT 3Haqum‘/'1, YKa3aHHbIX B Ta6m4u,ax 6uni.

Tabnanua 6 — YpoBeHb YaCTUYHbIX Pa3psaA0B M30AALUN NEPBUYHON 0BMOTKK

Knacc HanpsaxxeHua, KB

HanpsaxeHua namepenma 4P, kB

Jonyckaembin yposeHb YP, nKn

6 7,2 50
4,6 20
12 50
10 7,7 20

Tabnvua 7 — YpoBeHb YaCTUYHbIX Pa3pAaa0oB U301ALUKN NepBUYHON 0b6moTkn HTOJIMN

Knacc HanpsaxeHua, KB

HanpsaxeHua namepenna 4P, kB

Jonyckaembln ypoBeHb YP, nKn

6

7,92

10

13,2

20

Knacc HarpesocTolKkocTn TpaHchopmaTopos «B» no NOCT 8865-93.

YaenbHas A/iMHA NyTUM YTEYKM BHELWHEN U304AuUMM  TpaHCHOPMATOPOB NpPWU  3KCMAyaTauuu

COOTBETCTBYET CTENEHUN 3arpA3HeHuA

IV (o4yeHb cuabHOW),

no FOCT 9920-89. invHa nyTK yTEYKN BHELLHEN M30N5UNM cocTaBnaeT 458 mm.

6

M coctasnaer He meHee 3,1 cm/KB
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TpaHcdpopmaTtopbl 3HTOM-HT3-6(10)-1V, paboTatouime B cucteme ¢ U30MPOBAHHON HEUTPaNbIO
6e3 aBTOMATUYECKOro OTK/OYEHUA NMPU 3aMblKaHUM Ha 3eM/IO, AOKHbI BblAepKUBaTb B TeyeHun 8
4acoB NPUAOKEHHOE HanpsarKeHue paBHoe 1,9-Uuom, cornacHo NOCT 1983-2015.

Bonee noapobHaa MHPopmauma no onucaHuio paboTbl B pexkume 033 U NpUUMHAX BbIXO4aA U3
cTpoA TpaHcHOPMaTOPOB NpeAcTaBieHa B HAY4YHOW CTaTbe XKypHana «dHeproskcnept» Ne5 2017 roaa.

3 YcTpoiictBo

TpaHcpopmaTopbl BbINOJIHEHDbI B BUAE ONOPHOM KOHCTPYKLUMU U COCTOAT U3 TpaHCcPopmaTopa TOKa
M TpaHchopmaTopa HaANPAXKEHWA, U3rOTOBAEHHbIX B eguMHOM Kopnyce. Kopnyc TpaHcdopmaTopos
BbINO/IHEH M3 KOMMNAyHAa Ha OCHOBE LUWKN0aAndaTUYECKOM CMO/bl, KOTOPbIN OAHOBPEMEHHO ABAAETCA
rnaBHOM wu3onaumen wn obecneumBaeT 3aWMUTy OOMOTOK OT MEXaHUYECKUMX U KAMMATUYECKUX
Bo3aencteuin. Kopnyc ycTaHOBAEH Ha AByX LIBeA/nepax, KOTOopble MMENT YeTblpe OTBepCcTUs ana
KpenaeHus TpaHchopmaTopa Ha MecTe YCTaHOBKU. Ha 04HOM M3 WIBENNepOoB PacrnooKeHbl KOHTAKT C
3azemneHnem u 6ont M12.

BbiBOAbl NeEpBUYHbIX 06MOTOK «JI1/A», «JI2» pacnonoXKeHbl Ha BeEpPXHel MOBEPXHOCTU
TpaHcdopmaTopoB. BbiBOAbI BTOPMYHBIX OOMOTOK PacnonoXeHbl B K1eEMMHOW KOPOOKe, N3roTOB/IEHHOM
C BO3MOXHOCTbIO NNOMBMPOBAHNA ANA 3aLUUTbl BbIBOAOB OT HECAHKLMOHMPOBAHHOIO A0CTyMa, Kaacca
3awuTbl IP 44 no NOCT 14254-2015.

BbiBoa «X» nepsBuyHon obmoTtkmM TH B TpaHcdopmaTopax HTOJIMN-HT3-6(10)-IV pacnonoxeH B
BEpXHeKn 4Yactu TpaHcdopmaTopa, B TpaHchopmaTtopax 3HTO/M-HT3-6(10)-IV — B KnemmHoi Kopobke
PALOM C BbIBOAAMM BTOPUYHbBIX 0OMOTOK.

TpaHchopmaTtopbl, MMelwmne B cBoem o0603HayeHMM OyKBy «K», u3rotaBaMBarTCca C
OTBETB/IEHMEM (OTnaiKon) Ha BTOPpUYHOM obmoTKe TT.

Obwwmit BMA TpaHCPOPMATOPOB, rabapuTHble, YCTAHOBOYHbIE WU NPUCOEAMHUTE/IbHbIE Pa3Mepbl
npuBeAeHbl B MNPWUIOXKEHMM A HacToAWeW TexHW4Yeckon WHdopmaumu. TMpuUHUMNMANbHbIE
9/IEKTPUYECKME CXEMbI COEANHEHNA 0BMOTOK TPaHCPOPMaTOPOB NPMBELEHBI B NPUNOKEHMUM b.

Mo cneunanbHomy TpeboBaHMIO 3aKa3uMKa BO3MOXHO W3roToBAeHWe TpaHcdopmaTopos
C APYrMMW YCTaHOBOYHbIMM Pa3mepamm.

4 PazmelyeHue U MOHTaX

KpenneHne TpaHCcHOPMATOPOB Ha MecTe YCTaHOBKM MPOM3BOAMTCA C MNOMOLLbIO YeTbipex
6onToB M12 K WBENNEpPaM, HAa KOTOPbIe YCTaHOB/IeHbl TPAHCHOPMATOpbI.

Mpu MOHTaxKe HeobXOAMMO CHATb OKMUCHYI MJEHKY C MNOBEPXHOCTM MEPBUYHbIX BbIBOAOB
TpaHcHOPMaATOPOB U C NOABOAALLMX LMH abpa3mMBHOMN candeTKON UK MENKOM HaXKaauyHon 6ymaroi.

Mpn moHTaxke cnepyet cobntogatb TpebosaHuAa FOCT 10434-82 gnA KOHTAKTHbIX COeANHEHUI
NO MOMEHTY 3aTAXKKMU:

ana M6 —(2,5+0,5) H-m;

ana M10 — (30+1,5) H-m;

ana M12 — (40+2) H-m;

ana M20 — (30+1,5) H-m.

[NA KPENEXKHbIX 3/1EMEHTOB MOMEHT 3aTAMXKKM:
- ana M4 —(0,4+0,1) H-m;

- ana M12 — (60%3) H-m;

- ana M25 — (0,4+0,1) H-m.
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MpoBoga, npucoeguHAEMble K BTOPUYHBIM  BbIBOAAM TPaHCHOPMATOPOB, LOMKHbI  ObiTb
CHabKeHbl HAKOHEYHUKAMU MU CBEPHYTbI B KOMIbLO NoA BUHT M6 1 0bnyrKeHbl. Npy moHTaXKe cneayet
YYUTbIBATb, YTO MPWU HaMNpPaBAEHWM TOKA B MEPBUYHOM uenu oT «J11/A» K «J12» BTOPUYHbLIA TOK BO
BHELWHEeNM Lenn HanpaeaeH oT «N1» K «U2».

HanpsykeHus KOpPOTKMUX 3amblkaHuli (Ux) [omKHbI 6biTb He 6onee 3HayeHUM, YKasaHHbIX
B Tabnnue 8.

Tabnunua 8 — PacyéTHble 3HaYeHMUA HANPAXKEHNA KOPOTKUX 3aMblKaHUI

HanpsarKeHnA KOPOTKOro 3aMblKaHMA Uk, He bonee, %

Knacc HanpsaxeHua, KB 6 10
Ha oCcHOBHO BTOPMYHOM 06MOTKe 5,0 5,0
Ha gonosHuTeNbHOM BTOPUYHOMN 06MOTKE 6,5 6,5

K KOHTypy 3a3emneHusa fo/KeH 6biTb NPUCOeAMHEH KOHTAKT C 3a3eMJ/IEHUMEM, PACMOOMKEHHbIN
Ha O4HOM M3 LUBEN/EPOB.

B cnyyae Hencnosib3oBaHUA BTOPUYHOM 06MOTKM TH TpaHcdopmaTopoB HEOBX0AMMO NPOU3BECTU
coeiIMHEHWE OAHOro W3 BbIBOAOB 3TOM BTOPMYHOM OOMOTKM C 333eMAAOWMM  YCTPOMCTBOM
no TpebosaHuio n. 3.4.24 Ny?3.

BHUMAHMWE! Kateropuuyeckun 3anpeuwiaetca BK/AoYeHMe TpaHcpopmatopos 3HTOJMN-HT3-6(10)-1V
6e3 3a3emneHnn BbIBOAA «X».

5 MapKuposKa

TpaHchopmaTopbl MMeT TabaMUKy TeXHUYECKUX AaHHbIX, BbiNoAHeHHyto no FOCT 7746-2015,
FOCT 1983-2015.

MapK1poBKa NepBrUYHbIX 06MOTOK «J11/A», «J12», «X» N BTOPUYHbIX 0BMOTOK «U1», «U2», «U3»,
«aly», «x1», «a2», «x2», «ag», «Xx4» BblIMONHEHA METOA40M NUTbA HA Kopnyce.

6 Mepbl 6e3onacHoCTH

KOHCTpYKLMA, MOHTa)XX W  3KCnayaTaumsa TpaHcHOPMaToOpoB  AOJIKHA  COOTBETCTBOBATb
TpeboBaHmam 6e3sonacHoct no FOCT 12.2.007.0-75 u TFOCT 12.2.007.3-75, «MpaBun TexHWU4YeCcKo
3KCMyaTaluuMm 3/IeKTPOYCTaHOBOK noTpebutenei», «MpaBun TEXHUYECKON SKCNAyaTaLUmM SNEeKTPUYECKUX
CTaHUuM wuceter Poccuiickor  depepaummn», «lpaBuUN  YCTPOMCTBA  3/IEKTPOYCTAaHOBOK» U
«MerKoTpacneBbix nNpaBuMn MO oOXxpaHe Tpyaa (npaBun 6Ges3onacHOCTM) nNpW  3KCNAyaTauuu
3NEKTPOYCTAaHOBOKY.

He ponyckaetcA  npou3BOoAMTb  Kakue-nbo  nepeknoveHMa BO  BTOPUYHbBIX  Lienax
TpaHchopMaTopoB, He ybeauBLUMCL B TOM, YTO HanpsiXKeHue ¢ NepBUYHOM 0OMOTKM cHATO. B npouecce
MCNbITaHWI W 3KCNAyaTaLUUK A0XKHA BbITb UCKIOYEHA BO3MOXHOCTb Pa3MbIKaHUA BTOPUYHbIX Lienel TT.

Ona ncnonHeHn ¢ oTBETBIEHNEM BTOPUYHON 06MOTKM TT NoAK/o4EeHNE A0/IKHO NPOMU3BOAUTHLCA
K  WCNONb3yemMblM OTBeTBAeHMAM. [lpu 3TOM  3anpelaeTcs MCMNO/b30BaHME  OTBETB/IEHMA
Ha HOMMHA/IbHbIM NEePBUYHbIA TOK MEHbLUEro 3HAa4YeHUs, YeM TOK, MPOTEKAOLWMIA MO NEPBUYHOMN LLEMN.
OcTanbHble OTBETBNEHWUSA BTOPUUYHON OOMOTKM HE 3aKOPAYMBALOTCA U HE 3a3eMANAIOTCA.

Heucnonb3yemble B npouecce 3KCnayaTauum BTOPMUHble 06MOTKM TT HEeobXoAMMO 3aMKHYTb
3aKOPOTKOM U3 MeAHOro NPoBoAa ceYeHNeM He MeHee 2,5 MM? Uan antoMUHUEBOrO NPOBOAA CeYeHMEM
He MmeHee 4 mm2.
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BHUMAHWE! Kateropuuyeckm 3anpewjaerca MNpPoOBeAeHMe UCMbITAaHUM U 3KcnayaTaumsa
TpaHcdopmaTtopos 3HTOJMN-HT3-6(10)-IV 6e3 3a3emneHmnn BbiBOAa «X».

7 TexHnuecKkoe ob6cnyXusaHue

Mpu TexHUYecKom ob6CNyKMBAHMM TpaHCPOPMATOPOB HeobxogMmo cobntogate Npasuaa pasgena
«Mepbl 6e3onacHOCTUY.

TexHW4yeckoe 06CNYKMBAHWE NPOBOAUTCA B CPOKM, MNPEAYCMOTPEHHble AN TeXHUYECKOro
06CNYKMBAHMA INEKTPOYCTAaHOBKM, B KOTOPYHO BCTPAMBAKOTCA TpaHCPOpmMaTOpbI.

TexHMYecKkoe 0b6cnyKMBaHWE NPOBOANUTCA B Cneaytolem obbeme:
1) BHewWwHU ocMoTp TpaHCHOPMATOPOB Ha OTCYTCTBUE MOBPEKAEHUN.

2) OuyncTKa MOBEPXHOCTU TPAHCHOPMATOPOB OT MbIAM U TPA3KU, CHATUE OKUCHOW MJIEHKM
C NEePBUYHbIX N BTOPUYHBIX KOHTAKTOB.

3) U3mepeHne 3INEeKTPUYECKOro  COMPOTUBAEHUA  M30NAUMM  OOMOTOK  TpaHCcPopmMaTopoB
OTHOCUTENIbHO METAN/IMYECKUX AeTanen KPenNeHUs K 3a3eMNEHHOM KOHCTPYKLUUN U MeXKay 0BMOTKamM
npoussoguTca merommetrpom Ha 1000 B pgna 3HTOJM-HT3-6(10)-IV #“  BTOpUYHbIX 0OMOTOK
HTONN-HT3-6(10)-1V; Ha 2500 B — gna nepBuyHoiM 06MoTkM HTOJIMN-HT3-6(10)-IV. ConpoTuBneHune npu
HOPMa/IbHbIX KTMMaTUYECKUX YCNOBUAX AOMKHO ObiTb He MeHee 300 MOm ana nepBUYHON 06MOTKK TH;
1000 MOm — gns nepeuYHOM 06MOTKM TT; 50 MOM — ana BTOPUYHbIX 0OMOTOK.

4) UcnbiTaHMe 3NeKTPUYECKOM MPOYHOCTU M30AAUMM  BTOPUYHBIX OOMOTOK OAHOMMHYTHbLIM
HaNPAKEHNEeM NPOMbILLIEHHOM YacToTbl, paBHbIM 3 KB.

5) UcnbiTaHWe aneKTprUYecKom NPOYHOCTU M30NALMMN 3a3EMIAEMOTO BbIBOAA «X» NEPBUYHON OBMOTKM
TH 3HTO/TN-HT3-6(10)-IV 04AHOMWHYTHbIM HanpPAXKeHMEeM NPOMbILLIEHHOM YacTOTbl, PpaBHbIM 3 KB.

6) UcnbiTaHne 3/1eKTPUYECKON MPOYHOCTU U30MALUM MEPBMYHON OOMOTKM TpaHchopmaTopa
HanpaXXeHus, BXOAAWEro B cocTaB KOMBWHUpPOBaHHbIX TpaHchopmaTtopos, ana 3HTONM-HT3-6(10)-1V
n HTOJIN-HT3-6(10)-IV npoBOoAAT pa3HbIMK MEeTOAAMMU:

6.1) NcnbiTaHWe 3n1eKTPUYECKoOM MPOYHOCTU U30AALMM NEePBUYHOM OBMOTKM KOMOBMHMPOBAHHbIX
TpaHcpopmaTopos 3HTO/IN-HT3-6(10)-1V npoBoAAT B cieaytoLem nopagKe:

McnbiTaTenbHoe Hanps»keHue yactotor 150-400 lu, nogaerca Ha BbiBoAg «J11/A» nepBUYHOMN
06MOTKM. Mpu 3TOM BTOPUYHbIE BbIBOAa «M1», «U2», «M3», «X1», «X2», «Xz», BbIBOA, «X» MNepBUYHOM
06MOTKM M MeTannyeckme 4actn TpaHchopmaTopa A0/KHbI ObITb 3a3emeHbl. HanpaxeHue, 3HaYeHne
KOTOpOro npuBeaeHo B Tabauue 9, BblaepkKuBaeTcA B TeyeHWe BpemeHu t, €, PacCYUTAHHOro
no ¢opmyne (1):

2 .
= f;-IOM . 60, (1)

fI/ICH

rae  fuom — HOMMHaNbHaA YacToTa, 'y,
fuen — MCNbITaTeNbHaA YyacToTa, My,

Tabnnua 9 — JonycTMmble UCnbITaTeNbHbIe HanNpAXKeHUA npu Yactote 150-400 Iy,

Knacc HanpAaxeHuAa, KB McnbiTaTtenbHoe HanpAaxeHune, KB
6 28,8
10 37,8

JonyckaetcA npoBOAWUTb [AaHHOE UCMbITAaHWE WHAYKTUPOBAHHbIM  HaNpAXeHWem 4YacToToM
150-400 T4 CO CTOPOHbI BTOPUYHOM OOMOTKM «ai», «X1». 3HAYE€HMe HanpPAKeHWsa, noAaBaemoro
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Ha BTOPUYHYIO OOMOTKY, pPaccuMTbiBAeTCA AeNEeHUEM UCMNbITaTeNbHOrO HanpsXeHus u3 Tabnauubl 9
Ha Ko3pPULMeHT TpaHchopmauum.

Mpn OTCYyTCTBMM Yy NOTPEOUTENA WMCTOYHMKA HANPAKEHMA MNOBbIWEHHOM YacToTbl MCMbITaHWe
3NEKTPUYECKOM NPOYHOCTM  M30MALMWM  nNepBuyHOM obmoTkm TH u  TT  TpaHchopmaTtopos
3HTO/IN-HT3-6(10)-IV gonyckaeTca npoBoAnTb Npu YactoTe 50 Iy, B ABa 3Tana:

3tan 1. NcnbiTaHWe 3n1eKTPUYECKOM MPOYHOCTU U301ALMM NePBUYHOM 0OMOTKM TH.

UcnbiTaHne npoBoaAnTCA HanpskeHnem He Bbiwe 2,07-Usom cornacHo Tabauue 10 npum
ONVTENIbHOCTU BbIAEPKKM 1 MMUH. B TeYeHUM BCero MUCMbITaHUA He [O0J/IFKHO MPOUCXOAUTb PE3KUX
N3MEHEHMMN TOKa, B YaCTHOCTU — ero yBeJINYeHus.

Tabnunua 10 — Jonyctumble ucnbiTaTenbHble HanpaxeHus 3HTO/IMN-HT3-6(10)-IV npu yactoTte 50 Iy,

HomMWnHanbHoe HanpsaKeHne NepBUYHOM 0OMOTKM HanpsaeHne B nepBUYHON 06MOTKe nNpu
(Usow), B 2,07-Usom, B
6000/V3 (3468) 7200
10000/v3 (5780) 12000

BHUMAHMWE! Mpun mMchbITaHWUM 3NEKTPUYECKOM NPOYHOCTU U30AALMN NEPBUYHON OOMOTKM BbIBOS,
«X» NepBUYHOM 0OMOTKM UCMbITYEMOro TpaHChOpMaTopa A0XKEH ObITb HAAEKHO 3a3EMANEH.

3tan 2. NcnbiTaHWe 3N1eKTPUYECKOM NPOYHOCTU U301AUMM NePBUYHOM 0OMOTKM TT.

McnbiTaTenbHOE Hanps»eHWe NPOMbILWIEHHOW YacToTbl NoAaeTcsa Ha BbiBog, «J11/A» nepBuYHOM
06MoTKU. Mpun 3TOM BTOpUYHbIE BbIBOAbI «U1», «N2», «N3», «x1», «X2», «XA4», BbIBOA, «X» NEepBUYHON
06MOTKM M MeTanIn4yeckme YacTn TpaHchopmaTopa AO/KHbI ObITb 3a3emMneHbl. HanpaxeHue, 3HayeHne
KOTOpOoro npuseaeHo B Tabaunue 11, BblAep:KMBaETCA B TeYEHUM 1 MUH.

Tabaunuya 11 — lonycTMmble UCMbITaTeIbHbIE HAMPAXKEHUA ANA NPOBEPKN TT

Knacc HanpakeHusa, KB OAHOMMHYTHOE McnbITaTeIbHOE HanpaXkeHne, KB
6 28,8
10 37,8

BHUMAHUE! MWcnbiTaHMe 3NEeKTPMYECKOM MNPOYHOCTM  U30M1AUMW  MNEPBUYHON  OBMOTKM
TpaHchopmaTopa TOKA NPOBOANTL 6E3 BCTPOEHHOIO NPEeAOXPAHUTENBHOMO YCTPOMUCTBA.

6.2) UcnbiTaHME 3N1EKTPUUYECKON MPOYHOCTU U30AALMU NEPBUYHON OOMOTKM KOMOUHUPOBAHHbIX
TpaHcdopmatopos HTOJM-HT3-6(10)-1V npoBogAT B 3 3Tana:

6.2.1) UcnbiTaTenbHoe HanpsXKeHMe, 3HaYeHUe KOToporo npmeeneHo B Tabauue 9, yactoton 50 Iy,
MPUKNAAbIBAETCA K 3aKOPOYEHHbIM BbIBOAAM MEPBUYHON 0OMOTKM — «J11/A» 1 «X» U BblAepKMBaETCA
B TeueHne 1 muHyTbl. Mpun aToM BTOpUYHbIE BbiBOAa «U1», «U2», «U3», «X1», «X2» U MeTanndeckue
YyacTu TpaHcPopmaTopa AOMKHbI ObITb 3a3€EMANEHDI.

6.2.2) HanpsaxeHue yactotoi 150-400 My nogaeTcs CO CTOPOHbI NepPBUYHOM OOMOTKM Ha BbIBOA
«X». BBog «J11/A» nepBuYHON OBMOTKM, BTOPUYHbIE BbiBOAa «M1w, «M2», «U3», «x1», «Xa» "
MeTaNnYeckme Yactm TpaHchopmaTopa NpPY 3STOM A0MKHbI ObITb 3a3emeHbl. HanpsKeHne, 3HaYeHnem
2:Usom, BblAEPKMBAETCA B TEYEHWNE BPEMEHM t, paccumTaHHOro no ¢opmyne (1).

6.2.3) UcnbiTaHMe NoBTOpPAETCA C NoAayeit HanpaXeHua Ha Beog, «J/11/A» 1 3a3emneHvMem BbiBOAa
«X» NepBUYHOM 0OMOTKM.

7) NamepeHne conpoTtmBneHMa 0OMOTOK TpaHCHOPMATOPOB MOCTOAHHOMY TOKy. M3mepeHue
NPOM3BOAMTCA MOCTOM MOCTOAHHOIO TOKA, MMEIOLWEro KAacC TOYHOCTUM He HuKe 1. M3amepeHHoe
3HaYeHMe CONPOTUBNEHUA HE A0NKHO OT/IMYATLCA OT YKa3aHHOro B nacnopte 6onee, yem Ha 2 %.

10
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8) M3mepeHune ToKa 1 NoTepb X0/I0CTOro X043 TPaHCPOPMaTOPOB NPOBOAAT PasHbIMU METOLAMMU:

8.1) U3mepeHne TOKa M MNOTEpPb XONOCTOFO XoAa KOMOMHWMPOBAHHbLIX TPaHcPOpPMaTOpPOB
3HTO/IN-HT3-6(10)-IV npoBogutca npu HanpaxeHnn 1,0-Unom M 2,07-Unom No meToamke FOCT 3484.1-88.
HanpsaxeHne nopaétca Ha BbiBOAbl NEPBOM OCHOBHOW BTOPMYHOM OBMOTKM «ai», «X1», MPU 3TOM
BbIBOAbl OCTa/IbHbIX BTOPUYHbIX OOMOTOK PA3OMKHYTbl, BbIBOA, «X» MEPBUYHON OOMOTKM U
METaNINYECKMe YacTh TpaHchopmaTopa 3a3emseHsbl. [onyyeHHble 3HAaYEHUA He 40KHbl OTANYATbCA OT
3HaAYEeHUI, YKa3aHHbIX B MacnopTte Ha usgenuve 6osee, yem Ha 10 %.

8.2) WM3mepeHMe TOKa W NOTEPb XONOCTOrO XO0Aa KOMOMHWMPOBAHHBLIX TpaHCPOPMaTOpPOB
HTONN-HT3-6(10)-IV npoBoautca npu HanpaxeHun 1,0-U.om No meToamke [OCT 3484.1-88.
HanpsaxeHne nopaétca Ha BbiBOAbl NEPBOM OCHOBHOW BTOPMYHOM OBMOTKM «ai», «X1», MPWU 3TOM
BbIBOAbl BCEX OCTa/IbHbIX OOMOTOK PAa30OMKHYTbl, META/I/IMYECKME YACcTU TpaHCHOPMaTOpa 3a3eMEHDI.
MonyyeHHble 3HAYEHWUA He [O0MXKHbl OTAMYATbCA OT 3HAYEHMW, YKa3aHHbIX B Nacnopte Ha ulgenve
bonee, yem Ha 10 %.

TpaHcpopmaTopbl NognexkaT nepuogmyeckor nosepke no metoamke [OCT 8.216-2011
n FOCT 8.217-2024. MexXnoBepOoUyHbIii MHTEpPBAA — 8 NeT.

TpaHchopmaTopbl PEMOHTY He NOAIeXKaT.
CpepaHas HapaboTKa 40 oTKa3a — 4-10° yacos.

CpeaHuin cpok cny»bbl — 30 ner.
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8 YcnoBHoe o603HaueHue

PacwmndpoBKa ycnoBHOro o06o3HauyeHma TpaHchopmaTopos:

‘ﬂ,OI'IO!'IHVITeanaﬂ MHdopmauma

Kateropusa pasmewenuna no NOCT 15150-69

Knnmatumyeckoe ncnonHenume no NOCT 15150-69

OAHOCEKYHAHDIV TOK TEPMUYECKOM CTOMKOCTH, KA

HoMWHanbHbIV BTOPUYHBIV TOK, A

HoMWHanbHbIM NepBUYHbBIN TOK, A

HomwuHanbHaa Harpyska, B-A

Knaccbl TouHocT o6moTok TH/TT

(Ons nsmeputenbHbix 06MoToK TT yKasbiBaeTcA
HOMWHabHbIV KO3hdULMEHT Be3onacHOCTH
npubopos (Fs); Ana 3aWUTHLIX 06MOTOK —
HOMMWHaIbHas NpeaesbHas KPaTHOCTb)
HomuHanbHOe HanpaxeHune

BTOPUYHbIX 06MOTOK TH, B

HomuHanbHOe HanpaxeHune
nepBuYHoOn o6moTkn TH, B

NcnonHeHwue c otetBneHnem (K) no 3anpocy
KaTteropus B 3aBUCMMOCTM OT A/IMHBI MYTU YTEYKM
BHellHen nsonaumm no FOCT 9920-89

Knacc HanpaskeHus, KB (6, 10)
3aperncTpmMpoBaHHbIn
TOBapHbIl 3HaK U3roTOBUTENSA

C npefoXpaHUTENbHbIM YCTPONCTBOM

C nuToit usonsaumen

OpgHodasHbIn

LleneBoe Ha3HayeHue
(TpaHchopmaTop TOKA)
LleneBoe Ha3HayeHne
(TpaHchopmaTop HanpsKeHUs)

3aszemnaemblii TpaHCcPOpPMaATOP HaMNpAXKEHUA
(no 3anpocy)

Mpumep 3anmcm  0603HAYeHMA  KOMOMHMpPOBAHHOTO  TpaHchoOpmaTopa  3a3eMAAEMOTO,
oAHO}a3HOro, 3NEeKTPOMArHWUTHOrO, C JAUTOM M30AAUMEN, C NPenoXPaHUTENbHbIM YCTPOICTBOM
nsrotosneHHoro no TY 3414-015-30425794-2015, knacca HanpsxkeHus 10 KB, IV-onm creneHun
3arpsAsHeHuns no FOCT 9920-89, ¢ HOMUHANbHLIM HaNpAXKeHMeM nepsuyHo o6moTkm TH 10000/V3 B ¢
ABYMS BTOPUYHbIMM 0B6MOTKamm TH (nepBas Cc HOMWHaNbHbIM HanpaxeHuem 100/Vv3 B - ana
NOAKNOUYEHMA Lenen n3mepeHns ¢ knaccom TouHoctn 0,5 u Harpyskoin 50 B-A, BTopas ¢ HOMMUHaA/IbHbIM
HanpsxeHnem 100/3 B - Ana nogkntoyeHMa uLenen 3almTbl ¢ KAaccom ToYHOCTM 3P 1 Harpyskon 200
B:A) ¢ BTOpuM4yHOM obmoTKOM TT Knacca ToyHoctu 0,55 ¢ KoapduumeHtom 6esonacHoctn (Fs) 10 wm
Harpyskon 10 B-A ona KOmmepyeckoro yvyeta Ha HOMMUHANAbHbLIA NepBUYHbIA TOK 30 A, HOMUHANbHbLIN
BTOPUYHbIK TOK 5 A, C OAHOCEKYHOHbIM TOKOM TEPMUYECKOM CTOMKOCTU 5 KA KAMMATUYeCcKoro
ncnonHeHua «YXJ1», kateropun pasmeweHna 1 no NOCT 15150-69 npu ero 3akase n B AOKYMEHTaLUU
Apyroro usgenua:

Kom6uHupoBaHHbIN TpaHchopmaTop
3HTO/N-HT3-10-1V-10000/V3:100/V3:100/3-0.5/3P/0.55Fs10-50/200/10-30/5 5KA YX/11
TY 3414-015-30425794-2015

12
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Mpwn BbIGOpPE McnoNHeHUs TpaHcHOpPMaTOpPOB HEOBXOAMMO PYKOBOACTBOBATLCA NPUIOKEHMEM A
n Tabnmuamm 1, 2, 3 n 4 HacToALLEeN TEXHNUYECKOM MHPOopMaL U,

13
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PucyHoK B.1 — Cxema aneKkTpuyeckas npuHUMnNunaabHan
ansa TpaHcopmaTopos HTOJM-HT3-6(10)-1V
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PucyHok b.1 — Cxema aneKkTpuyecKkas npuHUMnuanbHaa gna TpaHchopmaTopoB
HTO/IN-HT3-6(10)-IV c oTBeTBAEHMEM Ha BTOPUUYHOM 0O6MOTKe TpaHchopmaTopa TOKa
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PucyHoK b.2 — Cxema aneKTpuyeckasa npuHUmMnmaabHas
ana TpaHcoopmatopos 3HTOJM-HT3-6(10)-1V
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PucyHok b.3 — Cxema aneKkTpuyecKkas npuHUMnManbHaa gna TpaHchopmaTopoB
3HTO/IN-HT3-6(10)-1V c oTBETBNEHMEM Ha BTOPUYHON 0OMOTKe TpaHCchopmaTopa ToKa
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