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BBEAEHUE

HacTosAwee pykoBoaCTBO MO 3KCMayaTaluMy NpenHasHaYeHo A8 O3HaKOMJIEHMA
C KOHCTPYKLMEN M TEXHUYECKUMW XapaKTEPUCTUKAMM, a TaKKe COLEPKUT CBeaeHuA
Mo TPAHCMOPTUPOBAHUIO, XPAHEHWIO, MOHTAXKYy M 3KCNyaTauMm KOMOMHMPOBAHHbIX
TpaHcoopmatopoB 3HTOJIN-HT3-6 u 3HTOJ/IM-HT3-10 (MmeHyemble B AanbHeKlem
«TpaHchopmaTopbI»).

B pononHeHve K HacToAWemy PYKOBOACTBY MO 3KCrJyaTauum cieayet
Nno/1b30BaTbCA NACNOPTOM Ha TpaHcpopmaTopbl 0.HT3.486.020 MNC.

1 HASHAYEHUE

1.1 TpaHchopmaTopbl obecrneumBaloT nepefavyy CUrHana  U3MepUTeIbHOM
MHPOopMaLMK NpMbopam U3MEPEHNA, YCTPOMCTBAM 3aLLUUTbI, CUTHANU3ALNN, aBTOMATUKK
W YNpaBAEHWA, A TaKXKe KOHTPOAA M30/AUUKM, U NpefHa3Ha4yeHbl ANA MCNOJIb30BaHMA
B LenAX KOMMEPYECKOro W TEeXHUYECKOro Y4YeTOB 3/IeKTPOIHEPTMU B 3INIEKTPUYECKUX
YCTaHOBKax NepeMeHHOro ToKa Ha KNacc HanpaxeHus Ao 6 kB (3HTOJ1M-HT3-6) n go 10 kKB
(3HTONN-HT3-10).

1.2 TpaHchopmaTopbl  MNpegHasHayeHbl ANA  YCTAHOBKM B KOMMJEKTHblE
pacnpegenutenbHble yctponctea (KPY) BHyTpeHHel ycTaHOBKM, B cOHOpHble Kamepbl
opHocTopoHHero obcnyxmsaHusa (KCO), B ppyre 3NEKTPOYCTAaHOBKM U ABAAIOTCA
KOMMIEKTYIOLLMMU U3AENNAMM.

1.3 TpaHchopmaTopbl M3rOTABAMBAIOTCA B KAMMATUYECKOM MCMONHEHUU «YX/1»
n «T» KaTeropun pasmelwieHna 2 no FOCT 15150 u npepHasHayeHbl AnA paboTbl
B CNIeyIOLLMX YC0BUAX:

- BepxHee 3HayeHMe TemnepaTypbl OKPYKAIOLWEro BO34yXa NpW 3KCnayaTauuu
C YYeTOM neperpesa BHYTPU AYENKM ANA cnoaHeHus «YXJ1» natoc 55 °C, ana ucnonHeHmn
«T» natoc 60 °C;

- HWXKHee 3HauyeHue TemnepaTypbl OKPYKAIOLWEro BO3AyXa A7 WUCMNOJHEeHMUA
«YXJT» muHyc 60 °C, ana ucnonHenua «T» muHyc 10 °C;

- OTHOCUTE/NIbHasA BAaXKHOCTb Bo3gyxa 100% npw natoc 25 °C gna McnonHeHus
«YXI», npu natoc 35 °C ana ucnonHeHus «T»;

- BbICOTA Hag, ypoBHeM mops He 6bonee 1000 m;

- OKpy)Kalwaa cpefa HeB3PbIBOOMACHAaA; He COoAepKallasa TOKoMpoBOAALLeW
NbIIN, XMMWYECKN aKTUBHbIX ra30B 1 MapOB B KOHLEHTPALMAX, Pa3pyLIaIoLLMX MeTanbl —
atmocdepa tmna Il no FOCT 15150;

- nosoXKeHue TpaHchopMaTopoB B NPOCTPaHCTBe — toboe.

1.4 TpaHchopmaTopbl, NpeAHa3HaYeHHble A8 WUCNOAb30BaHUA B  CUCTEMax
HOPMa/ibHOM 3KCMJ/yaTaluMM aTOMHbIX CTaHUMA (MMeHyembix B pganbHerwem AC),
OTHOCATCA K Knaccy 4 no 2.6 HM-001.

1.5 TpaHcdopmaTopbl, NpeAHa3HaYeHHble ANA UCMO/b30BAHNA B CUCTEME BAXKHOM
ana 6e3o0nacHOCTM HOpManAbHOM 3KcnsyaTaumm AC, OTHOCATCA K Kaaccy 3 U umeroT
KnaccudmKkaumoHHoe o6o3HauveHune 3H no 2.6 HMN-001.

1.6 TpaHchopmaTopbl, NpefHa3Ha4YeHHble [A/A WCNONb30BaHMA B CcUCTEME
6e3onacHocTn AC, OTHOCATCA K Knaccy 2 U UMelT KnaccudukaumMoHHoe o6o3HaveHne 20
no 2.6 HM-001.



2 TEXHWYECKUE AAHHDbIE

2.1 OCHOBHble TeXHUYEeCcKMe gaHHble TpaHCPOPMaTopOoB NpuseaeHsl B Tabanuax 1,
2 1 3. KOHKpeTHble 3HaYeHMsA TEXHUYECKMX XapaKTepUCTUK ONpeaensatoTca nocse 3anpoca
M YKa3bIBalOTCA B NACNopTe Ha TpaHchopmaTop.

Ta6nwu,a 1 - OcHOBHble TEXHMYECKNE AaHHble TpaHCdJOpMaTOpOB HanpAXeHnAa B COCTaBe

KOMOMHMPOBAHHbIX TpaHCHOPMaTOPOB

HanmeHoBaHue napameTpa

3HayeHne napameTpa

Knacc Hanpa)keHua, KB

6 10

Hanbonblee paboyee HanpsaxKeHue, KB

7,2 12

HomMWHaIbHOE HanpaAXKeHne NnepsuYHoOM
0bMOTKM, KB

3/V3; 3,3/V3; 6/V3;

6,3/V3; 6,6/v3: 6,9/v3y | 10/V3:10,5/V3; 11/v3Y

HomuHanbHOe HanpAXeHne OCHOBHOWM
BTOPUYHON 06MOTKM, B

100/v3; 110/v3; 120/v3; 127/V3; 200/V3; 220/V3;
230/v3; 100; 110; 120; 127; 200; 220; 230Y

HomuHanbHOE HanpsaKeHue
[OMNONHUTE/IbHOW BTOPUYHOM 06MOTKHM, B

100/3; 110/3; 120/3; 127/3; 200/3; 220/3; 230/3;
100; 110; 120; 127; 200; 220; 2309

Knacc To4HOCTM OCHOBHOW
BTOPUYHON 06MOTKM

0,2;0,5;1,0;3,0

HomuHanbHas MOLLHOCTb OCHOBHOM
BTOPUYHOM 06MOTKK, BA

cm. Tabauuy 29

Knacc To4HOCTM JONONHUTENbHOM
BTOPUYHOM 0BMOTKM

3,0; 3P; 6P

HomwnHanbHasa MOLLLHOCTb ONOHUTENbHOM
BTOPUYHON 0B6MOTKM, B-A

30; 50; 75; 100; 150; 200; 300Y

MNpeaenbHaa MOLWHOCTb BHEe Knacca

TOYyHOCTH, BA 400
HomunHanbHaAa vyacToTa, 'y 50 unaun 602
lpynna coeamnHeHna 06MOTOK

- C 0HOW BTOPUYHOM 0BMOTKOW 1/1-0

- C ABYMA BTOPUYHbIMW 0BMOTKaMM 1/1/1-0-0

HOMMHANbHBIMUM 3HAYEHUAMM.
2) 1N 3KCNOPTHbIX NOCTABOK.

1Mo TpeboBaHuIo 3aKa3umKa TpPaHCHOPMAaTOPbI MOFYT BbITb M3rOTOB/EHBI C APYTMMU

Tabnvua 2 - [ManasoH 3HAYEHU HOMMHA/IbHLIX MOLLHOCTEN BTOPWMYHbLIX OBMOTOK
TPaHCHOPMaTOPOB HaNPAXKEHUA B COCTaBe KOMBUHMPOBAHHbIX TpaHCHOPMATOPOB

HomuHanbHas CyMmapHaa MOLHOCTb
Knacc ToyHOCTHM o
nepBoii Knacc MOLLHOCTb OCHOBHOM | OCHOBHbIX BTOPUYHbIX
0CHOBHOI TOYHOCTW BTOPOWA BTOPUYHOM OBMOTKM 06MOTOK npu
. OCHOBHOW BTOPMYHOI | NPY 334aHHOM Knacce | 3afZaHHOM Knacce
BTOPUYHOM
0bMOTKM TO4HOCTH, BA TOo4yHOCTH, BA
06MOTKM
ofHa 06MOTKa ABe 06MOTKM
0,2 0,2 (0,5;1,0;3,0) 5-40 10-40
0,5 0,5 (1,0;3,0) 10-100 20-100
1,0 1,0(3,0) 20-200 50-200
3,0 3,0 100-300 150-300
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Tabnvua 3 - OCHOBHble TexHWYecKuMe pAaHHble TpaHchOpMaTOpPOB TOKa B COCTaBe

KOMBWMHUPOBAHHbLIX TPAaHCPOPMATOPOB

HanmeHoBaHue napameTpa

3HayeHue napameTpa

- ONA UBMEPEHWIA, YYEeTa 1 3aLumThbl Npu cos @2 = 0,8

HomunHanbHoe Hanpa)keHwne, KB 10
Hanbonblwee paboyee HanpaxeHune, KB 12
HomMWHanbHbIV NepBUYHBIN TOK, A 5-400
HoMWHanbHbIN BTOPUYHBLINA TOK, A 1,5
HomuHanbHas yacToTa, 50 uan 60 Y
HomunHanbHble BTOpUYHbIE Harpysku, B-A,

BTOPUYHbIX OOMOTOK:

- ANA U3MEepPEeHUI 1 yyeTa npm cos ¢2 = 1 1;2;2,5

3;5;7,5;10;12,5; 15

Knacc TouHoCTH 2 BTOpUUHBIX 0BMOTOK:
- ANA U3MEPEHUI U yyeTa

0,25;0,2;0,55; 0,5

BTOPWYHOM OOMOTKM 15 3aLUUTbI, HE MeHee

- ANA 3aWmnThbl 5P; 10P
HoMWHanbHbIN KoapdrumMeHT 6e3onacHoCTH
npn60opoB Kewom (FS) BTOPUUHON 0B6MOTKM 5; 10
ANa nsmepeHni, He bonee
H KH M

OMWHa/IbHaA npeaeibHan KPaTHOCTb Ko 10; 15; 20

1) 1ns 3KCNOPTHBIX NOCTaBOK.

B COOTBETCTBUM C 3aKa30M.

2) TpaHchOPMaTOpPbl M3rOTaBANBAIOTCA C OHOMN BTOPMUHOM 06MOTKOMN, UMEIoLLEeN OIHO 3HaYeHne
Knacca TOYHOCTM WM OOHO COOTBETCTBYHOLLEE eMy 3HauyeHWe HOMWHANbHOM MOLLHOCTH,

2.2 onycTUMbI 0AHOCEKYHAHbIA TOK TEPMUYECKOMN CTOMKOCTM TpaHchopmaTopos
B 3aBMCMMOCTM OT HOMWHA/IbHOIO TOKA NpUBELEH B Tabaunue 4.

Tabnmua 4 -

Jonyctumblit

OAHOCEKYHAHbIA  TOK

TepMUYecKomn

CTOMKOCTHU

TpaHcHOPMaTOPOB TOKA B COCTaBe KOMBUHMPOBAHHBIX TPaHCHOPMaATOPOB

HOMUHANbHbI OAHoceKyHAHbuj TOK HOMUHANbHBI OAHOCGKyH,CI,HbIlj TOK
N TepMUYEeCcKon . TEpMUYECKON
NepBUYHbIN TOK, A N NepBUYHbIN TOK, A N
CTOMKOCTH, KA CTOMKOCTH, KA

5 0,5-2 50 5-20

10 1-5 60 6-20

15 1,6-8 75, 80 8-20

20 2-10 100 10-20

25 2,5-10 150 16-20

30 3,2-20 200, 250, 300, 400 20

40 4-20

2.3 OpHOCEKYHAHbIA TOK TepMMUYECKOM CTOMKOCTWU, COOTBETCTBYHOLME emy
TPEeXCeKyHAHbI TOK TEPMUYECKOM CTOMKOCTU U TOK 3NEKTPOAVMHAMMUYECKON CTOMKOCTM

YKasaHbl B Tabauue 5.
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Tabnmua 5 — CootBetctBue ToKoB K3 TpaHchopmaTtopoB TOKa B cocTase
KOMBWMHUPOBAHHbLIX TPAaHCPOPMATOPOB

OpHocekyHA- | TpexcekyHa- Tok OpHocekyHA- Tps:r;:z:p'_ 3/1;?: o-
HbIi TOK Tep- HbIl TOK 3NEKTPOAM- | HbI TOK Tep- TeDMAYE- MHaMqu-
MMYECKOM Tepmuye- Hamuye- MUYECKom FC)KOVI A KO
CTOMKOCTH, CKOM cTOl- CKOM cTOMN- CTOMKOCTH, o o
CTOMKOCTH, CTOMKOCTMH,
KA KOCTH, KA KOCTH, KA KA KA KA
0,5 0,29 1,3 5 2,89 12,7
1 0,58 2,5 6 3,46 15,3
1,6 0,92 4,1 8 4,62 20,4
2 1,15 5,1 10 5,77 25,5
2,5 1,44 6,4 12,5 7,22 31,8
3,2 1,85 8,1 16 9,24 40,7
4 2,31 10,2 20 11,55 50,9

2.4 TpaHchOpMaTopbl BbINONHAOTCA C ABYMA YPOBHAMM U30NALUM «a» UAN «B»
no NOCT 1516.3.

2.5 YpoBeHb 4YacTU4HbIX pa3pagoB (YP) v3onAumm nepsBUYHOM OBMOTKM BCex
TpaHcHOpPMaATOPOB BHE 3aBUMCMMOCTU OT YPOBHA M30NALMM He MpPEeBbllaeT 3Ha4YeHuN,
YKa3aHHbIX B Tabauue 6.

Tabanua 6 — YpoBeHb YaCTUYHbIX PAa3psAa08 U30AALMU NEPBUYHON 0OMOTKU

Knacc Hanpa)keHus, HanpaxeHua [Jonyckaembiit
KB namepeHua 4P, kB yposeHb 4P, nKn
6 7,2 50
4,6 20
12 50
10 7,7 20

2.6 Knacc HarpeBocToikocTu TpaHcdhopmaTopos «B» no FTOCT 8865 (M3K 85).

2.7 TpaHcdopmaTtopbl, paboTatowme B cUCTEME C M30/JIMPOBAHHOM HEWTpasnblo
6€3 aBTOMATUYECKOTO OTKNOYEHMA NPU 3aMblKaHUM Ha 3eMJI0, AOJIXKHbI BblAEePKMBaTb
B Te4eHnM 8 4acoB NpuaoKeHHoe HanpaxeHune pasHoe 1,9-Uwom, cornacHo NOCT 1983.

3 YCTPOUCTBO

3.1 TpaHchopmaTopbl M3roTOBNEHbI B BUAE OMOPHOM KOHCTPYKLUMU WM COCTOAT
n3 TpaHchopmaTtopa ToKa (panee TT) u 3a3emnsemoro TpaHchopmaTopa HanpaKeHUs
(manee TH), BbiNoMHEHHbIX B ogHOM Kopnyce. Kopnyc TpaHcdopmaTopoB BbINOJIHEH U3
3MOKCUAHOrO KOMMAyHAa, KOTOPbIA OLHOBPEMEHHO ABAAETCA [NaBHOW M3onAUMENR M
obecneymBaeT 3aWUTY OOMOTOK OT MEXAaHUYECKMX U KIMMATUYECKUX BO3AENCTBUN.

3.2 MabapwuTHble, YCTaHOBOYHbIE " npucoeanHUTENbHbIE pasmepbl
TpaHcPopmaTopoB npuBeaeHbl B MpuaoxKeHun A. MpUHUMMAMANbHbIE 3MEKTpUYecKue
CXeMbl coeauHeHNA 06MOTOK TpaHCHOPMATOPOB NpuBeAeHbI B NpUAoxKeHum b.

3.3 BbiBogbl MepBUYHON 0B6MOTKM «J11/A», «J12» pPacnoNOMKeHbl Ha BepxHel
NoBEPXHOCTU TpaHCHOpPMaTOpPOB. 3a3emasemblli BbIBOL «X» W BbIBOAbl BTOPUYHBIX
OBMOTOK pPacnosioXeHbl B HWMKHEW 4YacTu TpaHCPOPMaTOpPOB M UMEIT creaylolime
BapuaHTbl UCMOJIHEHUIA:



- A — napannenbHo yCTaHOBOYHOWN NOBEPXHOCTY;

- C — u3 rubKkoro nposoAa, napasniesbHO YyCTaHOBOYHOM NOBEPXHOCTY.

3.4 TpaHcdopmaTtopbl, MMmelWMe B CBOEM 0003HauYeHUM ByKBy  «K»,
M3roTaB/IMBAIOTCA C OTBETB/NIEHNEM (OTNAMKOWM) Ha BTOPMYHOM 0BMOTKe TpaHCchopmaTopa
TOKa.

3.5 08 WUCMONHEHUI C MEHbLWWMM YUCIOM BTOPUYHbIX OOMOTOK OTBEpCTUA
HeCyLL,eCcTBYOLWMX BTOPUYHbIX BbIBOAOB 3aryLLEHbl.

3.6 Ha TpaHchopmaTopbl yCTaHaBAUBAKOTCA npo3payHble KPbILIKK
C BO3MO)HOCTbIO M/JIOMOMPOBAHUA  C LLe/Ibl0  UCKNIOYEHUA  HEeCaHKLMOHUPOBAHHOIO
LOCTyNa K BTOPMYHbIM BbIBOAAM, 33 WCK/IOYEHMEM BapuaHTa ucnosnHeHua «C».
[ns BapnaHTa ucnosHeHma «C» gamHa rubKux BbIBOAOB COMNACHO 3aKasy, HO He MeHee
100 mm.

3.7 No cneumanbHomy TpeboBaHMIO 3aKa3uMKa BO3MOMKHO W3roTOBAEHME
TpaHcHOPMaATOPOB C APYTMMM YCTAHOBOYHbIMM pazmepamu.

4 PASMELLEHMNE N MOHTAX

4.1 KpenneHune TpaHCHOPMATOPOB Ha MeCTe YCTaHOBKM MPOM3BOAMTCA C MOMOLLLbHO
6ontoB M12 K 3aKnafHbiM CneunasbHbiM rFalkam, pPacrosioXKEeHHbIM Ha ONOpPHON
NOBEPXHOCTM TpaHCPOPMaTOpPOB.

4.2 NpoBoga, nNpucoeaMHAemble K BTOPUYHbIM BbiBOAAM TPAHCHOPMATOPOB,
[O/MKHbI ObITb CHAabXKeHbl HAaKOHEYHMKAMW WM CBEPHYTbl B KOJIbLO Nog BUMHT M6 1
06nyeHbl. [py MOHTaXKe cneayeT y4yuTbiBaTb, YTO NPU HaMPaBIEHUM TOKA B MEPBUYHOM
uenm ot «J11/A» K «J12» BTOPUYHbIIA TOK BO BHELLHEN Lenu HanpasaeH oT «M1» K «M2».

4.3 HanpsasKeHns KopOTKMUX 3amblkaHui (Ux) JoMKHbI 6bITb He Bonee 3HavyeHWUN,
yKasaHHbIX B Tabnuue 7.

Tabnaunua 7 — PacyéTHble 3Ha4YeHNA HaNPAXKEHNA KOPOTKUX 3aMblKaHUM

HanpseHna KOPOTKOro 3aMblKaHNA Ux, He bonee, %

Knacc HanpaxkeHun, KB 6 10
Ha ocHoOBHOM BTOPUYHON O6MOTKE 5,0 5,0
Ha gononHutTenbHou BTOpUYHOM 06MOTKE 6,5 6,5

4.4 MNpun MmoHTaxe cneayet cobnogatb TpeboBaHusa FOCT 10434 ana KOHTaKTHbIX
COEANHEHUIM MO MOMEHTY 3aTAXKKM:

- Ana M6 —(2,5+0,5) H-m;

- ana M10 — (3041,5) H-m;

- ana M12 — (40%2) H-m;

- ana M20 — (30%1,5) H-m.

Jna KpenéxKHbIX 91eMeHTOB MOMEHT 3aTAMKKM:

- ana M4 —(0,410,1) H-m;

- ana M12 — (30%1) H-m.

4.5B cnyyae HeWCnosib3oBaHWS BTOPUYHOW OBMOTKM  TpaHchopmaTopos
HeobxoAMMO NPOM3BECTM COeAMHEHMEe OAHOrO M3 BbiIBOAOB 3TOM BTOPUYHON OOMOTKM
C 3a3eM/IAIOLLUM YCTPOMCTBOM Mo TpeboBaHuto 3.4.24 MY3.

BHUMAHME! KaTteropuuecku 3anpewjaetcs BKAOUYeHUe TpaHcdopmaTopos
6e3 3a3emneHuns BbiBoga «X».



5 MAPKUPOBKA

5.1 TpaHchopmaTopbl MMEOT TabANYKY TEXHUYECKUX AAHHbIX, BbINOJHEHHYIO MO
FOCT 7746, TOCT 1983 wnTabnuuky c npeaynpexaalolwen Hagnucblo O BbICOKOM
HanpAXeHWN Ha BbIBOAAX PA3OMKHYTbIX BTOPUUYHbBIX 0OMOTOK.

5.2 MapK1poBKa nepBuUHbIX 06MOTOK «J11/A», «J12», «X» N BTOPUYHbIX OBMOTOK
«N1», «N2», «N3», «al», «x1l», «a2», «x2», «a4», «X4» BbINOJHEHA METOAOM /UTbSA
Ha Kopnyce UaM MeToA0M JIMNKOM annanKaumu.

5.3 MapkupoBKa TpaHcnopTHoM Tapbl no NOCT 14192 HaHeceHa HeENOCPeACTBEHHO
Ha Tapy.

6 MEPbI BE3OIMACHOCTU

6.1 KOHCTpyKUMA, MOHTaX M 3Kcnayatauma  TpaHCHOPMATOPOB  AO/IKHA
COOTBETCTBOBATb TpeboBaHuAM 6e3onacHoctu no MOCT 12.2.007.0 u FOCT 12.2.007.3,
«lpaBMn TEXHUYECKON 3KCMyaTaLuMu 3S1EKTPOYCTaHOBOK noTpebuteneii», «Mpasun
TEXHWYECKOWN 3KCM/IyaTaummn 3/1EKTPUYECKMX CTAHUUIN 1 ceTelt Poccuiickon Pepepaummy,
«lMpaBun yCTPOMCTBA 3/IEKTPOYCTAHOBOKY», «[1paBMa NO OXpaHe TpyAa Npu 3KChayaTaumm
3/1EKTPOYCTAHOBOK».

6.2 He ponyckaetca npou3BOAMTb Kakue-Inbo nepekatoveHuA BO BTOPMUYHbIX
uensax TpaHcpopmaTopos, He YbeaUBLUMCH B TOM, YTO HaMpAXKeHWe C NePBUYHON 0OMOTKM
CHATO. B npouecce UCNbITAHUIN W SKCNyaTaLMM SOMKHA ObiTb UCKIOYEHA BO3MOXKHOCTb
pa3mblKaHMA BTOPUYHBIX Lenen TT.

6.3 N8 MCMONHEHUI C OTBETB/IEHMEM BTOPWUYHOM OBMOTKM TT nogxatoveHue
LO/MKHO MPOU3BOAUTBLCA K MCMOb3yembiM OTBeTBAeHMAM. [pu 3TOmM 3anpeluaerca
MCMO/Ib30BAaHWE OTBETB/IEHUA Ha HOMWHabHbIA NEPBUYHbBIA TOK MEHbLUEro 3Ha4YeHws,
yem TOK, MNPOTEKalWMi Mo nepBuyHon uenun. OcTasibHble OTBETB/IEHUA BTOPUYHOM
0O6MOTKM HE 3aKOPAYMBALOTCA U He 3a3eMANAIOTCA.

6.4 Hencnonbayemble B Mpouecce 3KCMAyaTauMuM BTOpPUYHble OB6MOTKM TT
HeobX0AMMO 3aMKHYTb 3aKOPOTKOM M3 MeAHOro NpoBoAa ceyeHMem He meHee 2,5 mm?
WAW aJlOMWHMEBOrO NPOBOAA CeYEHMEM He MeHee 4 MMm2,

6.5 Kateropuyeckn 3anpellaetcs nNpoBeAEeHME WCMbITaHUIM UM 3KCnayaTauumsa
TpaHcpopmaTopoBs He3 3a3emneHna BbIBOAA «X».

7 TEXHWYECKOE OBC/TYKUBAHUE

7.1 Mpw TeXHUYECKOM 06CNyKMBaHMM TpaHcPopmMaTopoB Heobxoanmo cobaoaatb
npasuia pasgena «Mepbl 6e3onacHoCTU».

7.2 TexHu4yeckoe 06CNyXKUBaHME MPOBOAUTCA B CPOKM, MPeAyCMOTPEHHble ANA
TEXHUYECKOTO  OBC/YKMBaAHUA  3NEKTPOYCTAaHOBKM, B  KOTOPYH  BCTpauBatoTcA
TpaHcpopmaTopbl.

7.3 TexHUueckoe 06CnyKMBaHWE NPOBOANUTCA B CeaytolLem obbeme:

7.3.1 BHewWwHMn ocMmoTp TPaHCHOPMATOPOB Ha OTCYTCTBME NMOBPEKAEHUN.

7.3.2 OumMcTKa NOBEPXHOCTM TPAHCHOPMATOPOB OT NblIN U rpA3n. CHATME OKUCHOM
NAEHKW C NEPBUYHbBIX U BTOPUYHBIX KOHTAKTOB.
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7.3.3 I3amepeHue  3/IeKTPUYECKOro  COMPOTUBNEHMA  M30aAauMm  0BMOTOK
TpaHCcHOPMATOPOB OTHOCUTE/IbHO META/IIMYECKUX AeTanei KpenneHua K 3a3em/IeHHOM
KOHCTPYKUMMK N mexKay 06MOTKamM NpounsBoamTca merommerpom Ha 1000 B.

ConpoTvBieHME NPU HOPMA/bHbBIX KAMMATUYECKUX YCAOBUAX [OMKHO ObiTb
He meHee 300 MOm ana nepBuyHON 06MOTKM TH, He meHee 1000 MOM an1a nepBUYHOM
06MOTKM TT U He meHee 50 MOm g1 BTOPUYHbIX 0BMOTOK.

BHUMAHME! UsmepeHue 31eKTPUUYECKOro CONnpoTUBAEHUA U30NALUN NEPBUYHON
06MOTKM TpaHchopmaTopa HanpAKeHUsa U TpaHchopmaTopa TOKA NPOBOAUTH
6e3 BCTPOEHHOro NpeaoXpaHUTEeNbHOrO YCTPOICTBa.

7.3.4 VicnbITaHWe 3NEKTPUYECKOM MPOYHOCTU U30NALMU BTOPUYHBIX OOMOTOK M
333eMIAeMOro BbiBOAA «X» NepBMYHOM O0BMOTKM TH OTHOCUTENbHO 3eMaU U ApYyrux
06MOTOK MPOBOAMUTCA MPUIONKEHHBIM OAHOMMHYTHBIM HanpsKeHWemM MPOMbILLIEHHON
4acToThl, paBHbIM 3 KB.

7.3.5 VcnbiTaHWe 3/1eKTPUYECcKon NPOYHOCTU N30NALUKN NEPBUYHON 0O6MOTKM TH 1
TT, BXOAALLMX B COCTaB KOMOUHMPOBAHHBIX TPAaHCHOPMATOPOB, MPOBOAAT B CAeAYIOLLEM
nopsagke:

WcnbiTaTesibHoe HanpsxeHue yactotoin 150-400 My nogaetcs Ha BbiBog, «J11/A»
nepBuYHOM 06MOTKW. MpK 3TOM BTOPUYHbIE BbIBOAbI «U1», «U2», «M3», «X1», «X2», «Xa»,
BbIBOZ, «X» NEPBUYHOM OOMOTKM U METANIMYECKME YAaCTU TPaHChOpMaTOpa A0KHbI ObITb
3a3emneHbl. HanpsxeHue, 3HaueHMe KOTOPOro npueeaeHo B Tabauvue 8, BbiaepKuBaeTca
B TEYEHME BPEMEHM t, ¢, paccumTaHHoro no popmyne (1):

2. HOM
t=¢'60, (1)

fMCl'l

rae fuom — HOMMHabHanA yacToTa, N,
fuen — McnbITaTeNbHan yacToTa, M.

Tabnnua 8 — [lonycTumble UCNbITaTe/lbHble HAaNpAXKeHMA nNpu YactoTe 150-400 Iy,

Knacc HanpaxkeHus, KB McnbiTaTenbHble HanpaXKeHna, KB
6 28,8
10 37,8

JonyckaeTcA npoBoAWTb AaHHOE WCMbITaHWE WHAYKTUPOBAHHbIM HanpsarKeHnem
yactoToi 150-400 I, CO CTOPOHbI BTOPUUYHOM 0BMOTKM «a1», «X1». 3HAaYEHNE HaNpPAKeHUs,
NoJaBaeMoro Ha BTOPUYHYLO OOMOTKY, PaccuyMTbiBAeTCA AeNeHMeM WCMbiTaTe/IbHOro
HanpsakeHuA 13 Tabanubl 8 Ha KoapPuLMeHT TpaHchopmauuu.

Mpu OTCYTCTBUM Yy NOTPEBUTENA UCTOUYHWMKA HaNPAMEHMSA NOBbILEHHOW YacToTbl
UCMbITaHME 3N1IeKTPUYECKON MPOYHOCTM U30AALUKN NEPBUYHOM 06MOTKM TH 1 TT, BXOAALLMX
B KOMOUHUPOBaHHbIN TpaHCcPopMaTop AoNycKaeTcA NpoBoAnTb Npu vactote 50 Iy, B ABa
3Tana:

31an 1. UcnbiTaHWe 3N1EKTPUYECKOM NMPOYHOCTM M30ALLMM NEePBUYHON 0B6MOTKM TH.

UcnbiTaHne nposoguTca HanpsxeHuem 2,07-Uuom cOrnacHo Tabnuue 9 npwu
OJ/INTENBHOCTY BbIAEPKKN 1 MUH. B Te4eHUn Bcero UcnbiTaHMA He JOJIKHO MPOUCXOANTb
pPe3KMX U3MEHEHWI TOKA, B YAaCTHOCTU - €ro YBENNYEHMUA.
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Tabnuua 9 — JonycTMmble UCMbITaTe/IbHble HanpaXeHMa npu YyactoTe 50 My

HomuHanbHoe Hanps»KeHne NepBUYHOM Hanps»eHue B nepBnUYHON 06MOTKe
06MOTKN (Unom), B npu 2,07:-Unom, B
6000/v3 (3468) 7200
10000/v3 (5780) 12000

BHUMAHME! Mpu ncnbiTaHMM SNEKTPUYECKOI NPOYHOCTU U30/ALUN NEePBUYHOMN
06MOTKM BbIBOA, «X» NepBUUYHOI O6MOTKM MUcnbiTyemoro TpaHchopmartopa Ao0KeH
6bITb HaAEXHO 3a3eMJ/IeH.

37an 2. UcnblTaHWe 31eKTPUYECKOW NPOYHOCTU U30ALMK NEPBUYHOM 06MOTKM TT.

McnbiTaTeNlbHOE HaMnpAXKeHWe MNPOMbIWAEHHOMW YacToTbl MOAAETCA Ha BbIBOA,
«J11/A» nepBuYHON 06MOTKK. MpK 3TOM BTOPUUHbIE BbIBOABI «MU1», «U2», «MN3», «x1»,
«X2», «XA», BbIBOA «X» NMEpBUYHON OBMOTKM M MeTaNIMYeckme Yacti TpaHchopmaTopa
OO/IXKHbI BbITb 3a3emneHbl. HanpsxeHue, 3HaYeHMe KOTOPOro npueeaeHo B Tabauvue 10,
BbIAEPKMBAETCA B TEYEHUUN 1 MUH.

Tabanua 10 — lonycTMble UCMbITaTe/IbHbIE HANPSAXKEHUA ANA NpoBepku TT

Knacc HanpakeHus, KB OOHOMMHYTHOE UCMbITaTe/IbHOEe HanpaxeHue, KB
6 28,8
10 37,8

BHUMAHME! WUcnbiTaHWe 31eKTPUYECKOM MPOYHOCTU U30AALUM NEepBUYHOM
06MOTKM TpaHchopmaTopa TOKa NpPoBOAUTb 6e3 BCTPOEHHOro npeAoXpPaHUTENbHOro
ycTpoiicTsa.

7.3.6 NamepeHune conpoTnBaeHUs 06MOTOK TPaHCHOPMATOPOB NOCTOAHHOMY TOKY
NpoM3BOAMTCA MOCTOM MOCTOSIHHOTO TOKAa, /MBO ApyrMm nNpubopom U3MepeHus,
MMEIOLLEro Kaacc TOYHOCTU He Huxke 1. M3mepeHHoe 3HayeHMe COMPOTUBAEHUA He
OO/IKHO OT/IMYATBLCA OT YKA3aHHOro v NpuMBeAEHHONO K TemnepaType B nacnopte 6onee,
yem Ha 2 %.

7.3.7 l3amepeHune TOKa U NoTepb X00CTOro xoA4a TpaHcPopmaTopoB NPoBOAUTCA
npu HanpaxeHun 1,0-Uuom 1 2,07-Unom NO MeToanke FOCT 3484.1 (CT C3B 1070).

Hanps»keHne nofaértca Ha BblBOAbI NEPBOM OCHOBHOM BTOPUYHOM OBMOTKM «a1»,
«X1», NPU 3TOM BbIBOAbI OCTa/IbHbIX BTOPWUYHLIX OBMOTOK PA3OMKHYTbI, BbIBOA «X»
nepBUYHOM 0BMOTKM M MeTaNANYeCcKMe YacTn TpaHchopmaTopa 3a3emeHbl. MosyyeHHble
3Ha4YeHMA He [O0/KHbl OT/IMYATbCA OT 3HAYEeHMM, YKasaHHbIX B Macnopte Ha wusgenve
6onee, yem Ha 10 %.

BHUMAHME! Mpu 3amepe TOKa XON0CTOro XoAa BbIBOA «X» NepBUYHON 06MOTKM
ucnbiTyemoro TpaHcpopmaTtopa AonxKeH 6biTb HafeKHO 3a3emMeH.

7.4 TpaHchopmaTopbl MOANENKAT MNepuoOAMYEcKO MOBepKe MO  MeTOoAMKe
FOCT 8.216 1 TOCT 8.217. MexnoBepouHblii MHTepBan B cooTBeTcTBMM ¢ MNC Ha nsgenue.

7.5 TpaHcdopmaTopbl PEMOHTY He noasiexar.

CpepHasa HapaboTKa o oTKasa — 4-10° uacos.

CpegHuii cpok cnyx6bl — 30 neT.
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8 YNMAKOBKA, TPAHCITOPTUPOBAHUE N XPAHEHUE

8.1 TpaHchopmaTopbl  TPAHCMOPTUPYIOTCA  YNaKOBAaHHbIMW,  YOXEHHbLIMU
W 3aKpensieHHbIMM Ha nopnoHax 800x1200 nobbiM 3aKpbITbIM BUMAOM TpaHCNopTa
B YCNOBUAX TpaHcNopTMpoBaHuA no rpynne «C» cornacHo NOCT 23216.

YcTaHOBKa noagoHOB € TpaHchopmaTtopamu B HECKONbKO fAPYCOB  Npwu
TPaHCNOPTUPOBAHUN N XPAHEHUUN KaTeropmyecku sanpeLtaercs.

8.2 YcnoBua TpaHCMOPTUPOBaHUA TpaHcHOPMaToOpoB B YacTM BO3AeNCTBUA
KAMMaTUYECKMX GAKTOPOB — MO rpynne ycioBuit xpaHeHnua 5 wam 6 FTOCT 15150 anA
ncnosHeHun «YXJ1» nnm «T» cCOOTBETCTBEHHO.

8.3 KoHcepBauma TpaHCPOPMaATOPOB MPOU3BOAMUTCA TONBKO ANA  U3Aenui
KIMMATUYECKOTo UCNnoHeHUA «T», a TaKxKe No TpeboBaHMAM 3aKa3umnKa.

8.4 XpaHeHne u CcKnagupoBaHue TpaHcGOPMATOPOB [AONKHO NPOU3BOAUTLCA
B 3aKPbITbIX NMOMeLeHUAX. MpKU XpaHeHUU TpaHcHOPMaTOpPOB [O/KHbI ObITb MPUHATDLI
Mepbl MPOTUB BO3MOXHbIX MOBPEXAEHNN.

8.5 Mpn  TPaHCMOPTUPOBAHUN WU XPaHEHUU TpPaHCHOPMATOPOB Heobxoaumo
nsberaTb pe3Koli cMeHbl TemnepaTyp, 0CO6EHHO PE3KOTO OXIaXKAEHUA.

8.6 Cxembl CTPOMOBKM nNpuBeAeHbl B NpuaoxeHun B. CTponutb rpy3oBbiMmu
CTpONamM Ha TEeKCTUNbHOW oOcHoBe. JlomnyckaeTca CTponuTb  TpaHchopmaTopbl
3a pbiM-60Tbl M 10, BBEPHYTbIE B NEPBUYHbIE KOHTaKTbl «/11/A», «J12».

8.7 HenocpeacTBeHHO nepes, MOHTAaXKOM HEOBXOAMMO CHATb OKWUCHYHO MAEHKY
C NEPBUYHbIX KOHTAKTOB abpa3nBHOM canPpeTKom U OYUCTUTL KOpMyc TpaHchopmaTopoB OT
NblN 1 BNarwu.

9 YCIOBHOE OBO3HAYEHUE TPAHC®OPMATOPA

9.1 MNpumep 3anucu o603HaYeHUA KOMBMHMPOBAHHOrO TpaHcpopmaTopa
33a3em1I9emoro, opHodasHoro, 3NEKTPOMArHuUTHOrO, c  uToM nsonsumen,
C NpeaoXpaHUTENbHbIM YCTPOMCTBOM M3rotoBaeHHoro no TY 3414-009-30425794-2013,
Knacca HanpaxeHua 10 KB, KOHCTPYKTMBHOro BapuaHTa UCNOAHEHUA «1», UcnonHeHuA
BTOPWUYHbIX BbIBOAOB PaCMOJ/IOMKEHHbIX MapannesibHO YyCTaHOBOYHOW MOBEPXHOCTU «A»,
C HOMWHaNbHbIM HanpsaXeHMem nepsuyHoi obmoTkm TH 10000/v3 B c asyms
BTOPUYHbIMM 0BMOTKamu TH (nepsasi ¢ HOMMHaNbHbIM HanpsxeHnem 100/V3 B - ans
NOAK/OYEHMA Lenel 3MepeHus ¢ Knaccom TouHoctu 0,5 m Harpyskoi 75 B-A, BTopas
C HOMMHabHbIM HanpsikeHnem 100/3 B - gna nogxaoueHnsa uenei 3aWwmThbl C K1accom
TouyHocTM 3 M Harpy3kon 100 B-A) c sBTopuyHOM o6bmoTKon TT Knacca TodHoctn 0,5S
¢ KoappuumeHtom 6esonacHoctTn Fs10 m Harpyskoin 10 B-A ans KOMMep4YecKoro yyeta
Ha HOMWHA/NIbHbLIN NEepPBMYHbIM TOK 150 A, HOMMHANbHbLIA BTOPUYHLIN TOK 5 A,
C O4HOCEKYHAHbIM TOKOM TEPMUYECKOWN CTOMKOCTU 16 KA KAMMATUYECKOro UCMONHEHMUA
«YX/1», KaTeropun pasmeweHna 2 no NOCT 15150 npu ero 3aKase U B AOKYMeHTauum
Lpyroro nsgenua:

TpaHchopmaTtop
3HTO/IN-HT3-10-1A-10000/V3:100/V3:100/3-0.5/3/0.55Fs10-75/100/10-150/5 16 KA YX/12
TY 3414-009-30425794-2013
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FOCT 1983-2015

FOCT 7746-2015
OCT 8.216-2011

FOCT 8.217-2024
FOCT 12.2.007.0-75

rocCT 12.2.007.3-75
roCT 1516.3-96
rOCT 3484.1-88
(CT C3B 1070-78)
rOCT 8865-93
(M3K 85-84)

rOCT 10434-82

FOCT 14192-96

[OCT 15150-69

FOCT 23216-78

HM-001-15

TY 3414-009-
30425794-2013

10 NEPEYEHb HOPMATUBHbIX AOKYMEHTOB

TpaHchopmaTopbl HanpaxeHua. ObliMe TexHuYeckme ycnosusa (c
MonpaBKoit)
TpaHcdopmaTopbl TOKa. O6LLIME TEXHUYECKUE YCN0BUA

FCWN. TpaHcdopmaTtopbl HanpskeHusa. MeToamka noBepku (c
Monpaskoit)

I'CW. TpaHchopmaTopbl TOKA. MeToaMKa NoBepKM

CCBT. MWspenua anekTpoTexHuyeckne. Ob6wme TpeboBaHUA

6e3onacHoctu (c MUsmeHeHnamu Nei, 2, 3, 4)

CCBT. DNeKTpOTEXHUYECKME YCTPOMCTBA Ha HaMpAMKEHMEe CBbile
1000 B. TpeboBaHusa 6besonacHocTh (c UameHeHuamm Nel-4)
3neKkTpoobopyLoBaHNE NEPEMEHHONO TOKA Ha HanpsXeHuA ot 1 oo
750 KB. TpeboBaHUA K 3/1EKTPUYECKOM NPOYHOCTU M30SLMN
TpaHchopmaTtopbl  cunoBble.  MeToabl  3/1E€KTPOMArHUTHbIX
ncnbiTaHuii (c U3smeHeHnem Nel)

Cuctembl aneKkTpmyeckomn msonsaumm. OueHKa HarpeBOCTOMKOCTU U
KnaccnduKkaumm

CoefMHEeHUs KOHTaKTHble aneKkTpuyeckune. Knaccudmrauma. Obwme
TexHu4yeckune TpeboBaHua (c M3ameHeHnamm Nel, 2, 3)

MapkupoBKa rpysos (c M1ameHeHuamm Nel, 2, 3)

MalwmrHbl, NPUboPbLI U Apyrne TeEXHUYECKne nusgenmsa. UcnonHexHms
ONA Pas/INYHbIX KIMMATUYECKMX palioHoB. KaTteropwn, ycnosus
SKCN/yaTauuu, XPaHeHMA UM TPAHCMOPTUPOBAHMA B  YacCTu
BO34ENCTBUA KAMMATUYECKMX (aKTOpOB BHeWHel cpeabl (c
N3meHeHuamm Nel, 2, 3, 4, 5)

U3pnenna anekTpoTexHuyeckne. XpaHeHue, TPaHCNOPTUPOBAHWE,
BpEMEHHAA NPOTMBOKOPPO3MOHHAA 3allMTa, ynakoBka. Obuwwue
TpeboBaHWA U MeToAbl UCNbITaHW (c U3meHeHuamu Nel, 2, 3)
PepepanbHble HOpMbl M npaBuaa B 06/MacTM MCNONb30BaHMA

ATOMHOM 3Heprun "Obwme NONOXKeHUA obecneyeHun
6€30MacHOCTM aTOMHbIX CTaHLMIA"
TpaHchopmaTopsbl KOMBUHUpPOBaHHble HTOJIM-HTS3,

3HTOJ/IM-HT3. TexHM4yecKkune ycnosma

MpaBuna nNo oxpaHe TpyAa NpPuU 3KCNIyaTaLmm 3N1EKTPOYCTAHOBOK. YTBEPKAEHbI MPUKa3oM
MwuHTpyaa Poccnm ot 15.12.2020 r. Ne903H

MpaBuna TEXHUYECKOW 3SKCn/yaTauuMu 3/7eKTPOYCTaHOBOK MoTpebutenein. YTBep:KAeHbI
Mpukazom MuHaHepro Poccum o1 13.01.2003 r. N26 (c M3meHeHUsmM Ha 13 ceHTabpsa 2018

roaa)

MpaBuna TeXHUYECKOW 3KcMnayaTaumu 3NEeKTPUYECKMX CTaHuuii n cetelr Poccuiickon
depepaumn. YreepraeHbl lNpukazom MuHaHepro Poccum ot 19.06.2003 r. Ne229
(c M3meHeHnsamu Ha 13 despana 2019 roaa)

MpaBuna yctpoiictBa anekTpoyctaHoBok (MY3). YTeep:aeHbl Mpukazom MuHsHepro
Poccun ot 08.07.2002 r. N2204
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PucyHoK b.1 — Cxema aneKtpuyeckasa npuHLUNMaNbHaa
ans TpaHcdopmatopos 3HTOSIM-HT3-6(10)
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PucyHok B6.2 — Cxema aneKkTpuyeckas NnpuMHLMNMANbHan 4na TpaHchopmaTopos
3HTO/N-HT3-6(10) c oTBETBAEGHNEM Ha BTOPUUYHOM 06MOTKE TpaHCchopmaTopa TOoKa
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PucyHok B.1 — Cxema cTponoBku TpaHchopmatopos 3HTOM-HT3-6(10)



