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BBEAEHUE

HacTosAwee pyKkoBOACTBO MO 3KCM/yaTauuu NpefHasHAa4YeHO A/1A 03HAKOMIEHUA C
KOHCTPYKUMEN M TEXHUYECKMMM XapaKTEPUCTUKAMM, a TaKKe COLEPKMUT CBEAEHMA NO
TPAHCMOPTUPOBAHMIO, XpaHeHuto, MOHTaXy " aKcnyaTauuu 3a3emIAembIx
TpaHchopmaTopos HanpaxeHua 3HO-HT3-6, 3HO/1-HT3-10, 3HONIN-HT3-6, 3HOJ/1IM-HT3-10
(MmeHyemble B AanbHelWwem «TpaHCchopmaTopbI»).

B fononHeHue K HacToALEMY PYKOBOACTBY MO 3KCN/yaTauumu cnegyert nonb30BaTbeA
nacnopTom Ha TpaHchopmaTopbl 0.HT3.486.009 MNC.

1 HA3HAYEHME

1.1 TpaHchopmaTopbl obecneymBaloT nepegavy CUrHana W3MepuUTENbHOM
MHPoOpMaLMM  n3MepuTesbHbIM  Npubopam, YCTPOMCTBAM  3aWMTbl, CUFHANM3ALUM,
aBTOMATUKM, YMPaBAEHWA, a TaKXKe KOHTPOAA WU30/MALMM, W NpefHasHavyeHbl Aana
MCNONb30BaHUA B LEMAX KOMMEPYECKOro M TEeXHMYECKOro YyyeTa 3/IeKTPO3Heprun B
3/IEKTPUYECKMX YCTAHOBKAX Ha Knacc HanpsaKeHua o 6 KB (3HOJ1-HT3-6, 3HOJ/IN-HT3-6) u
00 10 kB (3HON-HT3-10, 3HO/M-HT3-10).

1.2 Ona OAO «PX[O» obnacTbto NnpuMeHeHUA TpaHCHOPMATOPOB ABAAIOTCA
TAroBble NOACTAHUMKU, TPAHCPOPMATOPHbIE MOACTAHLMWN U INHEWHbIE YCTPOMUCTBA TATOBOrO
3/1EKTPOCHABXKEHMSA KeNesHbIX JOPOr.

1.3 TpaHcdopmaTtopbl npefHasHayeHbl ANA  YCTAaHOBKM B KOMIJIEKTHbIE
pacnpegenutenbHole yctponctea (KPY) BHyTpeHHel YyCTaHOBKM, B CHOpHble Kamepbl
opgHocTtopoHHero obcnyxkmeaHusa (KCO), B ApyrMe 3/1eKTPOYCTAHOBKU U ABAAIOTCA
KOMMNEKTYOLWMMU U3LeNAMMN.

1.4 TpaHcdopmaTopbl M3roTaB/AMBAOTCA B KAMMATUYECKOM UCNOTHEHUM «YX/T» U «T»
KaTeropun pasmetteHunsa 2 no FOCT 15150 n npegHasHaveHbl Ana paboTbl B CAeaytoLmx
yCNnoBuAXx:

— BEpxXHee 3HauyeHWe TemMMepaTypbl OKPY)Kaloliero BO3AyXa NpW 3KchnayaTaumm c
y4eTOM neperpesa BHYTPU AYerKM Ana ucnonHeHma «YXJ/I» natoc 55 °C, ana ncnonHenus
«T» natoc 60 °C;

— HU)KHee 3HAYeHWe TeMnepaTypbl OKPYXKatoLWEero Bo3ayxa A8 UcnonHeHma «YXJ/1»
MuHyc 60 °C, ana ncnonHenma «T» munyc 10 °C;

— OTHOCUTEeNbHaA BAaXHoCTb Bo3gyxa 100% npu natoc 25 °C ana vMcnonHeHwus
«YXJ1», npu natoc 35 °C gna ucnonHeHus «T»;

— BbICOTa Hag ypoBHeM MmopsA He 6bonee 1000 m;

— OKpY!Kalollasa cpefla HeB3PbIBOOMNACHAA; HE COAEpIKalllafd TOKONPOBOAALLEN MblNMK,
XMMMUYECKM QAKTMBHbIX TA30B M MApPOB B KOHLEHTPALMAX, pPaspyllalowmx mMeTannibl —
atmocdepa Tvna Il no FOCT 15150;

— nosoxeHue TpaHcHOpMaTopoB B NPOCTPaHcTee — toboe.

1.5 TpaHcbopmaTopbl, nNpefHa3HayeHHble [AAA MUCMOAb30BaHWA B  CUCTEMAX
HOPMaNbHOM 3KCMIyaTaLMM aTOMHbIX CTaHUUI (MMeHyemble B ganbHenwem AC), oTHOCATCA
K Knaccy 4 no 2.6 HM-001.

1.6 TpaHcdopmaTopbl, NpeaHa3HAYeHHble A8 UCNO/Ib30BAHUA B CUCTEME BaXKHOM
Ana 6e30nacHOCTM HOPManbHOM 3KcnayaTaumm AC, OTHOCATCA K Kaaccy 3 M umetoT
KnaccuomrKkaumoHHoe o6o3HaveHune 3H no 2.6 HM-001.
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1.7 TpaHcdopmaTopbl, npeaHasHaYeHHble AnA

MCNO/1b30BaHUA

B Ccucteme

6e3onacHocT AC, OTHOCATCA K Knaccy 2 U MMetoT KnaccudukaumoHHoe ob6o3HadveHue 20 no

2.6 HIM-001.

2 TEXHUYECKUE OAHHDIE

2.1 OCHOBHble TeXHUYECKMe AaHHble TpaHCPOopMaTopoB NpuBedeHsbl B Tabavue 1.
KOHKpeTHble 3Ha4YeHMA TEXHMYECKMX XapaKTEPUCTMK OMpeaenAloTca nociae 3anpoca M
YKa3blBaloTCA B MacrnopTe Ha TpaHcdhopmaTop.

Tabanua 1 - OCHOBHble TEXHUYECKME AaHHble TPAaHCPOPMaATOPOB

3HayeHne napameTpa

HanmeHoBaHWe napameTpa 3HO/-HT3-6; 3HOJI-HT3-10;
3HONN-HT3-6 3HONN-HT3-10
Knacc HanpAxeHua, KB 6 10
Hanbonbuwee paboyee HanpsaxeHue, KB 3,6 7,2 12
v
) 6/V3 10/v3
HoMuHanbHOE HanpsKeHne NepBrUYHON 3/V3 6,3/v3 10,5/v3
06MOTKM, KB 3,3/v3Y 6,6/V3 11’/‘/31)
6,9/v31

HomuHanbHOe HanpAKeHne OCHOBHOWM
BTOPUYHON 06MOTKM, B

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

HomuHanbHOe HanpsaxeHue
[0NONHUTE/IbHOW BTOPUYHOM 06MOTKHK, B

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

110; 120; 127; 200; 220

Knacc TO4HOCTM OCHOBHOWM BTOPUYHOM
06MOTKM

0.2;0.5;1.0; 3.0

HomMnHanbHas MOLHOCTb OCHOBHOM
BTOPUYHOM 06MOTKM, BA

cm. Tabanuy 2, 2at)

Knacc To4HOCTM AONONHUTENbHOM

- C Tpemsa BTOPUYHbIMU obMmoTKamm

1/1/1/1-0-0-0

N 3.0; 3P; 6P
BTOPUYHOMN 0BMOTKM
HomuHanbHaa MOLWHOCTb Wcn.: 00; 01; 02; 03 Wcn.: 06; 07 Ucn.: 11; 12
LONONHUTENIbHOW BTOPUYHOM 06MOTKM, B-A 30; 50; 75; 100; 30; 50; 75; 30; 50; 75; 100;

150; 200; 300% 100% 150; 200; 300

MpeaenbHasa MOLHOCTbL BHE Knacca 400; 630 250 400
TOYyHOCTH, BA
HomuHanbHas yacToTa, 'y 50 uan 602
lpynna coeanHeHna 06MOTOK
- C 04HOM BTOPUYHON 0BMOTKOM 1/1-0
- C ABYM#A BTOPUYHbIMM OBMOTKaMM 1/1/1-0-0

3HaYeHUAMM.
2) ANA 3KCMOPTHBIX MOCTABOK.

1Mo TpeboBaHMIO 3aKa3umnKa TPaHCHOPMaTOPbl MOFYT BbITb M3rOTOB/IEHBI C APYFMMM HOMUHAIbHBIMM
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Tabnuua 2 — [Aunana3oH 3HAYEHUN HOMMHANbHbIX MOLLHOCTEM OCHOBHbIX BTOPUYHbBIX
0bmoTOK TpaHcpopmaTopos

KoHcTpyKTMBHOE |[pegenbHan Knacc Knacc HomwuHanbHaa CymmapHas
MCNONHEHNE MOLLHOCTb TOYHOCTH TOYHOCTW BTOPOW MOLLHOCTb MOLLHOCTb
BHe K/lacca nepsow OCHOBHOM OCHOBHOW OCHOBHbIX
TOYHOCTH OCHOBHOM BTOPUYHOM BTOPUYHOM BTOPUYHbIX
BTOPUYHOM 0bMOTKM 06MOTKM Npwm 06MOTOK Npu
06MOTKM 3agaHHOM 33ag4aHHOM
Knacce Knacce
TOoYyHOCTH, BA TOo4yHOCTH, BA
oAHa 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
00; 01 400; 630 1.0 1.0(3.0) 20-200 50-200
3.0 3.0 100-300 150-300
0.2 0.2(0.5;1.0;3.0) 5-60 10-60
. . 0.5 0.5(1.0;3.0) 10-150 20-150
02;03 400; 630 1.0 1.0(3.0) 20-250 50-250
3.0 3.0 100-300 150-300
0.2 0.2(0.5;1.0;3.0) 10-25 -
06; 07 250 0.5 0.5(1.0;3.0) 20-75 -
1.0 1.0(3.0) 50-150 -
0.2 0.2(0.5;1.0;3.0) 5-30 10-30
. 0.5 0.5(1.0;3.0) 10-75 20-75
11;12 400 1.0 1.0(3.0) 20-150 50-150
3.0 3.0 100-300 150-300
Tabnnua 2a — [Mana3oH 3Ha4YeHWUN HOMMUHA/bHbIX MOLLHOCTEM OCHOBHbIX BTOPUYHbIX
06MOTOK TPpaHCPOPMATOPOB C MOHMMKEHHOW MHAYKLMEN
KoHcTpyKTUBHOE |lNpegenbHan Knacc Knacc HomuHanbHas CymmapHasa
NUCNONHEHWe MOLLHOCTb TOYHOCTH TOYHOCTW BTOPOW MOLLHOCTb MOLLHOCTb
BHE K/lacca nepsow OCHOBHOM OCHOBHOW OCHOBHbIX
TOYHOCTH OCHOBHOW BTOPUYHOM BTOPUYHOM BTOPUYHbIX
BTOPUYHOM 06MOTKM 06MOTKM Npwm 06MOTOK Npu
06MOTKM 33gaHHOM 33g4aHHOM
Knacce Knacce
TO4yHOCTH, BA TO4yHOCTH, BA
oAHa obMoTKa nse 06MOTKM
0.2 0.2(0.5;1.0;3.0) 5-30 10-30
0.5 0.5(1.0;3.0) 10-75 20-75
00; 01 400; 630 1.0 1.0(3.0) 20-150 50-150
3.0 3.0 100-300 150-300
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
02;03 400; 630 1.0 1.0(3.0) 20-200 50-200
3.0 3.0 100-300 150-300
0.2 0.2(0.5;1.0;3.0) 10-20 -
06; 07 250 0.5 0.5(1.0;3.0) 20-50 -
1.0 1.0(3.0) 50-100 -




2.2 TpaHchopmaTopbl BbIMOMHAOTCA C ABYMA YPOBHAMM U30NALUK «a» UK «O» no
[OCT 1516.3.

2.3 YpoBeHb YacTuuHbiXx pas3pagos (YP) wmsonAUMM  NEpPBUYHON  OBMOTKM
TPaHCPOPMaTOPOB C YPOBHEM M30MALUMKU «a» He MPEBbIAeT 3HaYeHWI, yKa3aHHbIX B
Tabnuue 3.

Tabnnua 3 — YpoBeHb YaCTUYHbIX PAa3pAaL08 U30AALMU NEPBUYHOM 0OMOTKU

Knacc HanpsxeHus, KB | HanpsaxkeHusa namepenua YP, kKB | Jonyckaemblii ypoBeHb YP, nKn
7,2 50
6
4,6 20
12 50
1
0 7,7 20

2.4 Knacc HarpeBoCTOMKOCTH TpaHcdopmaTopos «B» no TOCT 8865 (M3K 85).

2.5 TpaHcdopmaTopbl, paboTatowme B cucteme C M30AMPOBAHHOMN HelTpanbio H6e3
aBTOMATUYECKOrO OTK/IIOYEHUA MPU 3aMbIKAaHUM HA 3eMJI0, AO/KHbI BblAEPXKMBATb B
TeyeHMM 8 4YacoB NpUAOKEHHoe HanpaxkeHue pasHoe 1,9-UHom, cornacHo FOCT 1983.
TpaHchopmaTopbl € NOHUNKEHHON MHAYKUMEN BbILEPKMUBAIOT MPUIOKEHHOE HanpaXeHue
paBHoe 1,9-UHoMm B Te4eHne HeorpaHUYeHHOrO BPEMEHMW.

3 YCTPOMUCTBO

3.1 TpaHcdopmaTopbl M3roTOBAEHbI B BMAE OMNOPHOM KOHCTPYKUMK. Kopnyc
TpaHcHOPMATOPOB BbLIMNOMHEH M3 3MOKCUAHOTO KOMMAyHAa, KOTOpbIA OAHOBPEMEHHO
ABNAETCA rNaBHOM wm3onsaumein n obecneumBaeT 3awWmUTy OBMOTOK OT MEXaHUYECKUX U
K/IMMaTUUYECKUX BO3AENCTBUN.

3.2 TpaHchopmaTOopbl C PA3/IUYHBIMU KOHCTPYKTUBHbBIMU UCMONHEHUSIMUN OTIMYAKOTCA
Mexay coboin pasmepamu Kopnyca, GOPMOI, Maccoli U PaCcrNONOKEHMEM KOHTAKTHbIX
BbIBOAOB MEpBUMYHON OOBMOTKWU. [abapuTHble, YCTaHOBOYHblIE W MPUCOEAUHUTENbHbIE
pa3mepbl TPaAaHCPOPMATOPOB PA3AMYHbLIX WCMONHEHUN YKasaHbl B MNPUNOXKEHUN A.
MpUHLUMNMaNbHbIE INEKTPUYECKME CXeMbI MPUBEAEHDbI B NPUAOXKEHUM b.

3.3 BblBog nNepBUYHOM OBMOTKM «A» pPaCcMoONOKEeH Ha BepxHel YacTu
TpaHcPopmaTopoB. 3a3emnsiemblii  BbiBOA «X» U  BblBOAbl BTOPWUYHLIX OBMOTOK
pacnonoeHbl B HWXHEN 4YacTu TpaHcPopmaTopoB, Mapas/iesibHO YCTaHOBOYHOM
NoBEepPXHOCTH.

3.4 TpaHcdopmaTopbl KOHCTPYKTUBHbLIX ucnoaHeHnuit 00, -01, -06, -07 wumetot
[OMNONHUTE/IbHYKD  BO3MOXHOCTb  M3rOTOB/IEHUA  BbIBOAOB BTOPUYHOM OOMOTKM U
3a3eM/I1EMOr0 BbIBOZA «X» MepBMYHON OBMOTKM M3 rMbKoro nposoga. [avHa rMbKmx
BbIBO/IOB COMMAaCHO 3aKa3y, HO He meHee 100 mm.

3.5 [AnA WCNOAHEHWA C MEHbWWM YUCNOM BTOPUYHLIX OOMOTOK OTBEpCTUA
HeCyLL,eCTBYIOLWMX BTOPUYHbIX BbIBOAOB 3ar/yLLEHbl.

3.6 Ha TpaHcdopmaTopbl, KpPOMeE UCMONHEHWA C TUBKMMU  BbIBOAAMM,
YCTaHaBAMBAIOTCA MPO3PayHble KPbIWKM C BO3MOMKHOCTbIO MJIOMOMPOBAHUA C LE/blo
WCKNIOYEHUA HECAaHKLMOHNUPOBAHHOMO A0CTYNa K BTOPUYHbIM BbIBOAAM.

3.7 TpaHcpopmatopbl 3HOJIN-HT3-6, 3HOJIMN-HT3-10, wMeOT BCTPOEHHbIN
npefoxpaHuTeNb € HOMMHaAbHbIM TokKom 0,63 A. AMnep-CeKyHAHaA XapaKTepucTUKa
npuseaeHa Ha pucyHke 1.




Type 1686000 1687000

= i t - Bpema cpabaTblBaHus, C;
\ | - NpeBbIWEHUE TOKa HaJ, HOMUHA/IbHbIM;
5 Irat — HOMMHANbHBIV TOK NPefOXPaHNUTENs
3 (0,63 A).

1 2 3 4 8 6 78010 18

Irat;

PUcyHOK 1 — AMNep-CeKyHAHasA XapaKTePUCTUKa NpeaoXpaHuTens

3.8 TpaHchopmaTopbl MMEIOT MeTaNIMYecKne YacTu, nognexalime 3asemaeHuio.
TpaHcpopmaTopbl KOHCTPYKTUBHBIX UCNONHEHUW -11 1 -12 umetoT 60nT 3a3emneHna M8,
KOTOpPbIA PacnosioXKeH Ha OCHOBAaHMW, M BO3MOMHOCTb 3a3eMJ/IeHWA OfHOro M3 BbIBOAOB
BTOPUYHbIX OOMOTOK HernocpeacTBEHHO Ha OcHoBaHWe. TpaHchopmaTopbl € Tpems
BTOPUYHBIMM OOMOTKAMM NOCTABAAIOTCA C HE3a3eMAEHHbIMU BTOPUYHBIMU 0BMOTKaMMU.

3.9 Mo cneunancHomy TpebOBaHUIO 3aKasuMKa BO3MOMHO M3roTOBNEHMWE
TpaHcPOpPMaTOPOB C APYrMMU YCTAHOBOYHbBIMU UM NPUCOEANHUTEIbHBIMK PasMepamu.

4 PASMELLEHUE U MOHTAX

4.1 KpenneHune TpaHcGOPMaATOPOB KOHCTPYKTUBHbIX UCNONHEHUI -11 1 -12 Ha mecTe
YCTaHOBKM NPOMU3BOAMUTCA C MNOMOLLbIO 4YeTblpéx 6ontos M10 uyepe3 oTBepcTMA B
METa/I/IMYECKOM OCHOBAHWM, OCTa/IbHbIX WMCMONHEHUIM — € nomouwbto 6ontoB M12 K
3aKNagHbIM  cheuManbHbIM - Fallkam, pPacrosioXKeHHbIM Ha  OMOPHOM  MOBEPXHOCTU
TpaHcdhopmaTopoB.

4.2 PacctosHMA Mmexay KOpnycom TpaHChOpMaTOpOB M 33a3eMIAeMbIMW YacTAMMU
3/1IEKTPOYCTAHOBKM, @ TaK¥Ke M30/JALMOHHBIMU NeperopoaKamu AO/KHbl OblTb He MeHee
35 MM, NP NUCMO/Ib30BaHMM KabesibHbIX M30/MPOBAHHbIX agantepos Tuna PUKC — 30 mm.

4.3 TlpoBoaa, npucoeguHsAemble K BTOPUYHbIM BbIBOAAM TpPaHCHOPMATOPOB,
OO/MKHblI OblTb CHabMXeHbl HAaKOHEYHMKaMW WKW CBEPHYTbl B KOAbLO MoA BWHT M6
06.1yXKeHbl.

4.4 InviHa NyTU YyTEYKN BHELIHEW U30AALMN, B 3aBUCUMOCTU OT Kacca HanpaKeHus,
LONXHa 6bITb HE MeHee 272 mMm.

4.5 Hanps:KeHus KOpPOTKUX 3ambiKaHuit (Ux) 4o/XKHbl ObiTb He 6osee 3HauYeHui,
YKa3aHHbIX B Tabavue 4.

Tabanua 4 — PacyéTHble 3HaYeHUA HaNPAXKEHUA KOPOTKUX 3aMblKaHU

HanpsaeHns KOPOTKOro 3aMblKaHUsA Uks, He Bbonee, %
Knacc HanpsaxeHua, KB 6 10
Mexay o6moTKoM BH 1 0CHOBHOM BTOPMYHON 0O6MOTKOM 5,0
Mexay 06MoTKol BH 1 AONONHUTENbHON BTOPUUYHON 06MOTKOM 6,5




4.6 Mpun moHTaxke cnepyet cobnogatb TpeboBaHua TOCT 10434 ans KOHTAKTHbIX
COEANHEHUI MO MOMEHTY 3aTAXKKM:

- ana M5 — (2,0+0,5) H-m;

- ana M6 — (2,5+0,5) H-m;

- ana M8 — (22+1,5) H-m;

- ana M10 — (30+1,5) H-m;

- ana M20 — (90+4) H-m.

[ns KpenéxKHbIX 31eMEHTOB MOMEHT 3aTAMXKKM:

- ana M4 —(0,4+0,1) H-m;

- ana M12 —(301) H-m.

4.7 B chAyyae HeUCNonb30BaHWA  BTOPUYHOW OBMOTKM  TpaHcdopmaTopos
HeobXxoAMMO NPOU3BECTM COEAMHEHWE OLHOro0 M3 BbIBOLOB 3TON BTOPUYHOM OOMOTKM C
3a3eM/IAOLWMM ycTpoiicTBoM no TpebosaHuio 3.4.24 NY3.

4.8 Npu cbopKe B TpexdasHylo rpynny 3alLMTHOE 3a3eM/IEHWE BTOPUYHbLIX Lienewn
OCHOBHbIX OBMOTOK TpPaHCHOPMATOPOB HaNPSKEHUS PEKOMEHAYeTCs YCTaHaBAMBaTb Ha
HeWTpanb 38e34bl Y BTOPMYHbIX OOMOTOK, a 3alMTHbIE aBTOMATbl YCTaHaBANBATL B PasHbIX
nposogax (a, b, c). YcraHaBnvBaTb 3awmTHOE 3a3emneHuMe Ha BbiBOgAx ¢asbl b He
pekomeHayeTcs, BO M3bexaHMe KOPOTKOro 3amblKaHMA 06MOTKM dasbl b npu npoboe
M30N15LMU HENUTPANbHOIO (HyNeBoro) Nnposoaa.

4.9 KateropuyecKku 3anpeLuaerca BKAOYeHUe TpaHcopmaTopoB 6e3 3asemneHusn
BbiBOAA «X», a TaK)Ke 3aKopaumMBaHUe BTOPUYHbIX 06MOTOK.

5 MAPKMPOBKA

5.1 TpaHcbopmaTopbl UMET TabMUKY TEXHWYECKMX OaHHbIX, BbINOJHEHHYO MO
FOCT 1983.

5.2 MapKu1poBKa MNepBUYHON OBMOTKM «A», «X» BTOPUYHbIX OBMOTOK «ai», «Xi»;
«az», «X2»; «ag», «Xz» BbINOJHEHA METOLOM /NUTbA Ha Kopnyce TpaHchOpmaTopoB wuau
MeTOZO0M /IMMKON annaunkaumu. JonyckaeTca BbINONHATb MAaPKUMPOBKY METOLOM S1a3epHoM
rPaBUPOBKM.

5.3 MapKnpoBKa TpaHcnopTHOM Tapbl - no FOCT 14192 HaHeceHa Ha Tapy.

6 MEPbI BE3OIMNACHOCTU

6.1 KOHCTpyKUMA, MOHTa*K M  3KchnayaTauma TpaHcHOPMATOPOB  AO/KHbI
cooTBeTcTBOBaTb TpeboBaHmam 6esonacHoctv no FOCT 12.2.007.0 u FOCT 12.2.007.3,
«MpaBun TeXHWYECKOM 3KCnayaTauMu 3NEeKTPOYyCTaHOBOK notpebutenein», «Mpasun
TEXHMYECKOM 3KCnayaTauum 3N1eKTPUYECKMX CTaHUUIM U ceTelr Poccuiickon degepaumn»,
«lpaBun ycTPOWCTBa 31EKTPOYCTAHOBOK» M «[paBua Mo oXpaHe Tpyaa MpuW sKCnayaTaumu
9NEKTPOYCTAaHOBOKY.

7 TEXHUYECKOE OBCNYKUBAHUE

7.1 MNpn TexHUYecKoM 06CAYKMBaHUN TpaHchopmaTopoB Heobxogumo cobntogatb
npasuna pasgena «Mepbl 6e3onacHOCTU».

7.2 TexHuyeckoe ob6CNyKMBaHME NPOBOAMTCA B CPOKM, MNPeasyCMOTPEHHble ANA
TEXHUYECKOrOo  0OCNYyXKMBAHMA  3NIEKTPOYCTAaHOBKM, B KOTOpyl  BCTpauBatoTcA
TpaHchopmaTopbl.
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7.3 TexHuyeckoe o06CNyXMBaHME NPOBOAMTCA B COOTBETCTBUM C TpeboBaHWAMM
«[paBun ycTpomcTBa 3neKkTpoycTtaHoBoK», CTO 34.01-23.1-001 n CO 34.45-51.300
(P4, 34.45-51.300) c y4ETOM AOMNONHUTENIbHBIX YKa3aHUN M PEKOMEHAALMIN HacToAwero PI:

7.3.1 BHewWHMM ocmoTp TpaHCPOpPMaTOPOB Ha OTCYTCTBUE NOBPEKAEHWNIA.

7.3.2 OuMcTKa NOBEPXHOCTU TPaHCHOPMATOPOB OT MbN U TPA3n. CHATME OKUCHOM
NAEHKW C NEPBUYHbIX MU BTOPUYHBIX KOHTAKTOB.

7.3.3 M3mepeHMe  3INEKTPUYECKOro  CONPOTUBAEHMA  U30AAUMM  OBMOTOK
TpaHCPOPMaTOPOB OTHOCUTENBHO META/IMYECKUX [eTasfie KpenieHWAa K 3a3eMsIeHHOW
KOHCTPYKUMM U Mexay OOMOTKamMM npom3BOgMTCA MerommeTpom. TpaHcdopmaTtopbl
CYMTAIOTCA MpOLEeALMMM UCMIbITAHNE, eCIN CONPOTUBNEHNE MU3O0NALUN NPU HOPMAJIbHbBIX
KMMATUYECKUX YCIOBUAX HE MEHee 3HAYEeHWI, YKa3aHHbIX B Tabauue 5.

Ta6nwu,a 5 — dneKTpnyeckoe conpoTmBieHUe N30aaLNn 06MOTOK

Ne HanmeHoBaHMe UCNbITAHUI McnbiTatenbHoe MuHUManbHO
n/n HanpsXkeHue ponyctumoe
merommeTpa, B 3HayeHune, MOm
1 N3mepeHune 3/1IEKTPUYECKOro
COMPOTUBAEHUA U30NALUM  NEePBUYHOWN 300
06MOTKM 1000
2 N3mepeHne 3/1EKTPUYECKOro
COMPOTUBAEHUA  U30ASAUUM  BTOPUYHOM 50
06MOTKM

7.3.4 WcnbiTaHWe 3N1eKTPUYECKOM MPOYHOCTM M30AALUM BTOPUUHBIX OBMOTOK U
33a3eM/IAeMOro BblBOAA «X» MepBMYHON 0OMOTKM TPaHCHOPMATOPOB OTHOCUTENLHO 3EMU
n ppyrux obmoTtok nposoautca no OCT 1516.2. WcnbiTaTenbHoe Hanps>keHue 3 KB
yactoton 50 T npuKnagbiBaeTcs MOOYEpesHO K BbIBOAAM «ai», «a» «ag», «X»
COOTBETCTBYIOLWMX OOMOTOK W Bblgep:KnBaeTca B TedyeHMe 1 muHyTbl. Mpu sTom apyrue
0O6MOTKM U MeTaNINYecKme YactTn TpaHcHOPMaTOPOB AOKHbI ObITb 3a3EeM/EHbI.

TpaHchopmaTopbl CYMTAKOTCA BbIAEPMKABLIMMU MUCMbITAHUE, €CAU HE NPOM30LIN0
npo6os U30NALMU UK NEPEKPLITUA NO NOBEPXHOCTH.

BHUMAHME! 3anpewaetrca npoBepeHue
3aKOpPOYEeHHbIMU BTOPUYHbIMU 06MOTKaMMU.

7.3.5 WcnblTaHWe 31eKTPUYECKOM MPOYHOCTM MU30AALUM MEepBUYHON OBMOTKM
TpaHcopmaTopoB npoBoguTca npu vactote 150-400 My co ctopoHbl BH no FOCT 1516.2.
McnbiTaTenbHble HanpaAXeHuUA AOJ/IKHbl COOTBETCTBOBATb 3HAYEHUAM, YKa3aHHbIM B
Tabnuue 6.

Tabnuua 6 — JonycTMumble UCMbITaTelbHble HanpaXeHua npu YyactoTe 150-400 Ny,

UCNbITaHUA TpaHcpopmaTopoB ¢

Knacc HanpAaXKeHus, KB

McnbiTaTenbHble HanpaXeHua, KB

6

28,8

10

37,8

Hanps»keHune yactotolt 150-400 Iy nogaeTcs OT MCTOYHUKA CO CTOPOHbI BbiBOAA «A»
nepBuMYHOM OB6MOTKM. BTOpMUHble OOMOTKM, BbIBOL, «X» MEPBUYHON OBMOTKM MU
MeTaNIMYeckne Yactu TpaHcOOPMATOpPOB MpWU  3TOM  AOMKHbI  ObiTb  3a3emieHbl.
HanpsseHue, 3HaYeHMe KOTOpOro npuseneHo B Tabnuue 6, BblAepPKUBAETCA B TeyeHue
BPeMeHM, paccyMTaHHOro no cneaytoluein popmyne (1):
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t = Zfnon . g0 (1)

ucn

roe  t— Bpemsa BblAepPXKKM UCMbITaTENIbHOrO HAaNpPAXKeHUs, C;

fuom — HOMMHaNbHasA YacToTa, 'y,

fuen — ncnbITaTenbHan yacToTa, 'y,

MpumevaHne — Tlpn OTCYTCTBUM Yy NOTPEOMTENA MCTOYHMKA HAMNPAXKEHUA
NOBbILLEHHOWN YaCTOTbI, OMYCKAETCA UCNbITaHWE TPaHCPOPMaTOPOB NPOBOAMUTL NPU YacToTe
50 Iy, HanpsxKeHnem 2,07-Uuom COrNacHo Tabaunue 7 npy AANTENbHOCTU BblAEPKKU 1 MUH. B
TEeYEHWNe BCEro UCMbITaHMA HE A0JIKHO NPOUCXOAUTb PE3KUX U3MEHEHUIA TOKA, B YaCTHOCTMU -
€ro yBesIM4eHus.

Tabanua 7 — lonycTuMble UCnbITaTelbHble HanpsAXKeHuaA npu Yactote 50 Iy,

HomuHanbHoe HanpsaKeHWe NepBUYHON 06MOTKM HanpsxeHue B nepBMYHO 0BMOTKE Mpu
(Unom), B 2,07-Uyom, B
6000/V3 (3468) 7200
10000/v3 (5780) 12000

BHUMAHME! Mpu ucnbiTaHUU 31€KTPUUECKOW NPOYHOCTU U3ONALUU NEepPBUYHOMN
06MOTKM BbIBOA, «X» NePpBUYHON 06MOTKM UCNbITYeMbIX TPaHCHOPMATOPOB AO0KEH 6bITb
HapeXHo 3a3em/eH.

7.3.6 NamepeHne conpoTuBieHMA OBMOTOK MOCTOSAHHOMY TOKY MpPOM3BOAWUTCA MO
MmeToauKe n3 pasgena 4 FOCT 3484.1 (CT C3B 1070).

TpaHchopmaTopbl  CYMTAIOTCA  BbIAEP!KABWMMMKM  UCMbITaHWE, €CAU  BesIMYMHA
COMPOTMB/IEHUA COOTBETCTBYET 3HAYEHMIO, YKAa3aHHOMY W NpMBEAEHHOMY K TeMmnepaTtype B
nacrnopTe Ha U3genue, C NOrPELIHOCTbIO He bonee 2 %.

7.3.7 3amepeHue ToKa 1 NOTepb XON0CTOro Xoaa TpaHchopmMaToOpoOB NPOBOAMTCA NpU
Hanpa)eHUn 1,0-Uuom 1 2,07-Unom No meToamKe FOCT 3484.1 (CT C3B 1070).

Hanps)keHne nozaértcs Ha BbiIBOAbI MEPBOM OCHOBHOW BTOPUYHOW OBMOTKM, Npwu
3TOM BbIBOAbl OCTa/ibHbIX BTOPUYHbIX OOMOTOK PA3OMKHyTbl. Cxembl nNpoBeAeHuA
UCMNbITaHMA NpeacTaBieHbl Ha PUCYHKax 2, 3, 4. Mpu MCnbITaHUWU ONXKHbI ObiTb HafEeKHO
3a3eM/ieHbl  BCe  MeTa/i/IMYeckMe  31EeMEHTbl  KOHCTPYKUMM  TpaHChOpMaToOpoOB.
TpaHchopmaTopbl CYMTAIOTCA BbIAEPKABLUMMU UCMBITAHUE €CNUN, 3aMEPEHHbIE 3HAYEHUA He
OT/IMYAIOTCA OT NPOMMUCAHHbIX B MAacnopTe Ha u3genue He bonee, yem Ha 10 %.

BHUMAHME! Mpu 3amepe TOKa XONOCTOro XoAa BbiBOA, «X» nepBMYHOU O6MOTKMU
ucnbiTyemoro TpaHcpopmaTopa AonxKeH 6biTb HaAeKHO 3a3eMAeH.

A ,- JATP
® g % @) )

A

- iy -

X

PucyHoK 2 — Cxema npoBeAeHuA UCMbITaHUA ANA TpaHchOPMaTopPOB C ABYMA BTOPUUYHBIMMU
0bMOTKaMU: c 04HOM OCHOBHOM W 0AHOWN AONONHUTENBHOWN
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PucyHok 3 — Cxema npoBegeHnA UCNbITaHUA ANA TpaHcHOPMaToOpOB C ABYMA OCHOBHbIMU
BTOPUYHbIMM 0BMOTKaMM

JATP
[77% (1) @
=
Xi T ~220V
%2
y L 7 —

PucyHoK 4 — Cxema npoBeaeHuA UCNbITaHWUA ANA TPaHCHOPMaTOPOB C TPEMS BTOPUUYHbBIMM
06MOTKaMM: C ABYMA OCHOBHbIMW W OA4HOW AOMNOAHUTENbHOM

7.4 Tlo yCMOTpEeHUIo MpeanpuaTUa, SKCNAyaTUpylowero TpaHcpopmaTtopbl, obbem
paboT Mo TEXHUYECKOMY OOCNYHKMBAHUIO MOXKET ObITb COKPALLEH.

7.5 B npouecce 3KcnayaTaumm TpaHchOpmMaTopbl  AONKHbBI - MOABepraTbcA
ONAarHOCTUYECKOMY KOHTPOJIKO  TeXHWYecKoro coctofHuAa. O6bem M NepuoaMYHOCTb
ucnbiTaHmii B cootBetctBuM ¢ CTO 34.01-23.1-001. Pe3synbTaTbl M3MEPEHUN [AOMKHbI
COOTBETCTBOBATb JAaHHbIM, YKa3aHHbIM B Macnopte WAM B NPOTOKOAEe Npu BBOAE B
3KcnayaTaumio.

7.6 TpaHchopmaTopbl noanexaT NepuoaMYEecKod MNoBepKke NO  MeToAMKe
FOCT 8.216. MexnoBepoyHbIN MHTepBan B cooTBeTcTBMM C NC Ha usgenve.

7.7 TpaHchopmMaTopbl PEMOHTY He NoA/iexar.

CpeaHasa HapaboTKa Ao oTkasa — 4-10° yacos.

CpeaHuii cpok cnyx6bl — 30 ner.
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8 YNAKOBKA, TPAHCNOPTUPOBAHUE U XPAHEHUE

8.1 TpaHchopmaTopbl TPAHCMOPTUPYIOTCA YNAKOBAHHbIMM B KapTOHHble KOPOOKW,
Y/IOXKEHHbIMU U 3aKpenieHHbIMW Ha nopaoHax 800x1200 ntobbiM 3aKpbITbIM BUAOM
TpaHCNoOpPTa B YCNOBMAX TPAHCNOPTUPOBAHMA no rpynne «C» cornacHo NOCT 23216.

YcTaHOBKa noagoHoB C  TpaHchopmaTopamm B HECKONbKO  APYCOB  Mpwu
TPAHCNOPTUPOBAHWUN U XPAaHEHUM KaTeropnuyecku 3anpeLtaeTcs.

8.2 YcnosuAa TPaHCNOPTMPOBAHWMA TpaHCPOPMaATOpOB B 4YacTUM BO3AENCTBUA
KAMMATUYeCKMX (GaKTopoB — MO rpynne ycnoBui xpaHeHna 5 wnm 6 TOCT 15150 ana
ncnosHeHun «YXJ1» nnm «T» cCOOTBETCTBEHHO.

8.3 KoHcepBauua TpaHchOpMaToOpoB MNPOM3BOAMTCA TONAbKO ANA  U3aenwi
KMMATUYECKOTo UCNoiHeHUA «T», a TaKkKe no TpeboBaHUAM 3aKasumKa.

8.4 XpaHeHne w cknagmpoBaHue TpaHCOOPMATOPOB [AOJIKHO NPOU3BOAUTLCA B
3aKpbITbIX NomeLeHuAX. Mpu xpaHeHUM TPaHCHOPMATOPOB AOMKHbI ObITb MPUHATHI Mepbl
NPOTMB BO3MOXKHbIX NOBPEXAEHWNNA.

8.5 Mpu TpPaHCNOPTMPOBAHUM U XpPaHEHUU TpaHchopmaTopos Heobxoammo usberaTb
pe3Koi cMeHbl TemnepaTtyp, 0COBEHHO PE3KOro OX/1aXAeHUA.

8.6 Cxembl CTPONOBKM NpUBEAEHbI B MpUaoxeHnn B. CTponuTtb rpy3oBbiMm CTpoOnamm
Ha TEKCTU/IbHOM ocHoBe. JlonycKaeTca cTponuTb TpaHchopmaTtopbl 3HOJT-HT3-6(10) 3a pbim-
6011 M10, BBEPHYTbI B NEPBUYHbBIA KOHTAKT «A».

9 YCNOBHOE OBO3HAYEHUE TPAHC®OPMATOPA

9.1 MNMpumep 3anuMcu 0603HaYeHMA TpaHcHOpMaTopa HaMPAKEHUA 3a3eMJIAEMOTO,
04HO}A3HOrO, 3NEKTPOMArHWUTHOIO, C JIMTOM  U30AAUMEN,  U3TOTOB/IEHHOTO MO
TY 3414-004-30425794-2012, knacca HanpaxeHna 10 KB, ¢ HOMMHaNbHbIM HanpAXeHnem
nepsuyHoir o6mMoTKM 10000/Vv3 B ¢ AByma BTOpMYHbIMM OBMOTKamu (nepsBasa c
HOMMWHaNbHbIM HanpsaskeHnem 100/V3 B - Ana noAxAOYEHMA Lenei M3MepeHMs C KNaccom
TouHoct 0,5 u Harpyskoi 75 B-A, BTopas ¢ HOMUHaAbHbIM HanpsakeHnem 100/3 B - ans
NOAKMOYEHUSA Lieneit 3alWmMTbl C KNacCom TOYHOCTM 3 1 Harpyskoi 100 B-A) KaMmaTuyeckoro
ucnonHenua «YXJ1», kateropun pasmeweHma 2 no OCT 15150 npu ero 3akase u B
LOKYMEHTALMM APYroro u3aenua:

TpaHchopmaTop HanpAXKeHUA
3HOJ1-HT3-10-10000/v3:100/v3:100/3-0,5/3-75/100 YXN2
TY 3414-004-30425794-2012



FOCT 1983-2015
FOCT 8.216-2011
OCT 12.2.007.0-75
OCT 12.2.007.3-75

FOCT 1516.2-97

IOCT 1516.3-96

rOCT 3484.1-88
(CT C3B 1070-78)
rOCT 8865-93
(M3K 85-84)
rOCT 10434-82

FOCT 14192-96
FOCT 15150-69

FOCT 23216-78

HM-001-15

CO 34.45-51.300-97
P/ 34.45-51.300-97
CTO 34.01-23.1-001-
2017

TY 3414-004-30425794-

2012
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10 NEPEYEHb HOPMATUBHbIX AOKYMEHTOB

TpaHchopmaTtopbl  HanpskeHun. O6wwue TexHuueckue ycnosus (c
MonpaBKoM)

FCN. TpaHcoopmaTopbl  HanpsxkeHua. MeTogMKka noBepku  (c
MonpaBKoW)
CCBT. N3pennn 3N1EeKTPOTEXHMYECKHE. Obwwme  TpeboBaHuA

6e3onacHocTn (c UameHeHnamn Ne1,2,3,4)

CCBET. dneKTpoTexHMYeCcKMe YCTPOMCTBA HA HanpsaXKeHue cebiwe 1000 B.
TpeboeaHua 6esonacHocTH (c M3meHeHnamu Nol-4)
IneKTpoobopyoBaHNE U 3/1EKTPOYCTAHOBKM MNEepeMeHHOro TOKa Ha
HanpsaxeHne 3 KB 1 Bbiwe. O6WwMe MeToabl UCNbITaHUI SNEKTPUYEcKon
NPOYHOCTU N30NALUN

dNneKkTpoobopysoBaHME NEPEMEHHOTO TOKAa Ha HanpsaxeHusa ot 1 go 750
KB. TpeboBaHMWsA K 3N1EKTPUYECKOM NPOYHOCTU U30NALMM
TpaHcpopmaTtopbl cnnosblie. MeToabl 3NEKTPOMArHUTHbIX UCMbITaHWI (C
N3meHeHnem Neol)

CucTembl  3NeKTpUYeckon u3onsaumu. OueHKa HarpeBOCTOMKOCTM U
KnaccuouKkaumm

CoeAMHEHNA KOHTaKTHble 3nekTpuyeckne. Knaccudukauma. Obwme
TexHu4yeckue TpeboBaHua (c MameHeHnamm Nel,2,3)

MapkupoBka rpy3os (c M3smeHeHusmum Ne1,2,3)

MawwuHbl, Npubopbl U Apyrue TexHUYeckne nsgenusa. UcnonHeHus ana
PasfIMYHbIX  KAMMATMYECKUX  PaioHOB. KaTeropuu,  ycnoswua
3KCMAyaTauun, XpPaHeHUs U TPAHCMOPTUPOBAHUA B YacTU BO3AENCTBUSA
KAMMATUYECKnX  GaKTopoB  BHewHel cpedpl (¢ UsmeHeHuamum
Nel,2,3,4,5)

N3penna  anekTpoTexHuyeckue. XpaHeHWe, TPaHCNOPTUPOBAHUE,
BPEMEHHAA MNPOTUBOKOPPO3MOHHAA  3alliMTa, ynakosKka. Obuwwue
TpeboBaHMA U MeTOAb! UCMbITaHW (c M3meHeHuamu Nel,2,3)
PepepanbHble HOPMbI U NpaBuaa B 061acTM UCNONb30BaHUA aTOMHOM
sHeprun "Obwue nonoxeHus obecneyeHns 6e30MacCHOCTM aTOMHBbIX
cTaHuuin"

O6beM M HOPMbI UCNbITaHWUI 31eKTpoobopyAoBaHUA, 6-e U3faHue
(c U3MEeHeHUAMM 1 AONOAHEHNAMM NO COCTOAHUIO Ha 01.10.2006)
O6bem M HOpMbI UCMbITAaHWUIN 31eKTpoobopyaoBaHNA

3HOM-HT3-
3HO/N-HT3-6, 3HONM-
3HON-HT3-35. TexHnuyeckme

TpaHcdopmaTtopbl HanpsaxeHua 3HO-HT3-6,
10, 3HO/1-HT3-20, 3HO/1-HT3-35,
HT3-10, 3HO/IN-HT3-20,
ycnosusa

MpaBuna no oxpaHe TpyAa NpW 3KCNayaTauMu 31eKTPOYCTAHOBOK. YTBEPXKAEHbl NPUKa3oM
MuHTpypa Poccnm ot 15.12.2020 r. Ne903H

MpaBuna TeXHWYECKOM 3KCNyaTaLum 3N1eKTPOYyCTaHOBOK noTpebutenen. YTeepxaeHbl MNpukasom
MwuHaHepro Poccum o1 13.01.2003 r. N26 (c usmeHeHuamM Ha 13 ceHTabpa 2018 roaa)

MpaBnaa TEXHUYECKOM IKCMNYyaTaLMU INEKTPUYECKUX CTaHLMI U ceTelt Poccuiickoi deaepaumu.

YTBEpKAEHbI

Mpnkaszom

MMuH3Hepro Poccumn oT 19.06.2003 r. Ne229

(c usmeHeHnAamM Ha 13 despans 2019 roaa)
MpaBuAa ycTporcTBa 3NeKTpoycTaHoBOK (MY3). YTeepkaeHbl Mpukasom MuHsHepro Poccun ot

08.07.2002 r. N2204
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BapuaHTbl pacnonoXKeHna BTOPUYHbBIX BbIBOAOB CM. PUCYHOK A.9

79

PucyHok A.1 — NabapuTHble, yCTAHOBOYHbIE, MPUCOEANHUTENbHbIE Pa3Mepbl U Macca

TpaHcpopmaTopos 3HOJ-HT3-6(10)
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BapunaHTbl pacnonoeHna BTOPUYHbIX BbIBOAOB CM. PUCYHOK A.9
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TpaHcdopmaTopos 3HOSM-HT3-6(10)
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MpunoxxkeHue A
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BapunaHTbl PacnooeHNA BTOPUYHbIX BbIBOAOB CM. PUCYHOK A.9
PucyHoK A.3 — FabapuTHble, yCTaHOBOUYHbIE, MPUCOEAMHUTE/IbHbIE Pa3Mepbl M Macca
TpaHcpopmaTopos 3HOJIM-HT3-6(10)-01
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BapunaHTbl pacnonoxeHna BTOPUYHbIX BbIBOAOB CM. PUCYHOK A.10
PucyHok A.4 — MabapuTHble, yCTAaHOBOYHbIE, MPUCOEANHUTENbHbIE Pa3Mepbl U Macca

TpaHcdpopmaTopos 3HO-HT3-6(10)-02
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BapunaHTbl pacnonoxeHuna BTOPUYHbIX BbIBOAOB CM. pUCyHOK A.10
PucyHoK A.5 — FabapuTHble, yCTAHOBOYHbIE, MPUCOEAMHUTENbHbIE Pa3Mepbl U Mmacca
TpaHcdopmaTtopos 3HO/M-HT3-6(10)-02
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BapunaHTbl pacnonoxeHna BTOPUYHbIX BbIBOAOB CM. pUCYHOK A.10
PucyHoK A.6 — FabapuTHble, yCTAHOBOYHbIE, MPUCOEAMHUTENbHbIE Pa3Mepbl U Mmacca

%

TpaHcdopmaTtopos 3HO/M-HT3-6(10)-03
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BapunaHTbl pacnonoxeHna BTOPUYHbIX BbIBOAOB CM. PUCYHOK A.11
PucyHok A.7 — MabapuTHbIe YCTAHOBOYHbIE, MPUCOEANHUTENbHbIE Pa3MepPbl U Macca
TpaHcoopmaTopos 3HO/-HT3-6(10)-06 n 3HO/1M-HT3-6(10)-06
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PUCYHOK A.9 — UcnoNHeHNA BTOPUYHBIX BbIBOAOB TPaHCPOPMaTOPOB
3HO(N)-HT3-6(10), 3HOM-HT3-6(10)-01
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PucyHok A.13 — NabapuTHble yCTaHOBOYHbIE, NPUCOEANHUTE/IbHbBIE Pa3Mepbl U Macca
TpaHcdpopmaTopos 3HOJIM-HT3-6(10)-11E
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PucyHok A.15 — MicnoiHeHus BTOPUYHbBIX BbIBOAOB TPaHCHOPMaTOpPOB
3HON(N)-HT3-6(10)-11, 3HO/IM-HT3-6(10)-12
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PucyHok B.2 — Cxema aneKTpuyeckaa npuUHUMNUanbHaa TpaHCGOPMaTOpPOB C ABYMA
BTOPUYHbIMM 0BMOTKamu 6e3 npesoxpaHuTens
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PucyHoK b.3 — Cxema aneKTpuyeckas npuHLMnuanbHan TpaHchopMaTopos ¢ Tpems
BTOPWMYHbIMU 0BMOTKaMK 6e3 NpesoxpaHuTeNs
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PucyHoK B.5 — Cxema 3/1eKTprYecKas npuHLMNuanbHas TpaHCOpMaTopos C ABYMA
BTOPMYHbIMM 0BMOTKaMU C NpeaoxpaHuTenem (BCTaBKoM)
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PucyHOK B.6 — Cxema aneKTpuyecKkas npuHUmMnmanbHasa TpaHchopmaTopos ¢ Tpems
BTOPUYHbIMU 0BMOTKaMM € NpeaoxpaHuTenem (BCTaBkol)
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PucyHoK B.1 — Cxema CTPONoBKM TpaHchOpmMaTopos
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PucyHok B.2 — Cxema cTponoBku TpaHcpopmaTtopos 3HO/1(M)-HT3-6(10)-06 (-07)



