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BBEAEHWUE
HacTosAwee pyKoBoACTBO MO 3KCNayaTauMu NpenHasHa4YeHOo A1 O3HAKOMIEHUA
C KOHCTPYKLUMEN U TEXHUYECKMMMU XapaKTEPUCTUKAMW, A TaK¥Ke COLAEPKMUT CBEAEHUA Mo
TPAHCNOPTUPOBAHUIO, XPAHEHMIO, MOHTAXKY M 3KCMAyaTauuum TPaHcPOPMATOPOB TOKa
TON-HT3-35.
B pononHeHMe K HacToAWeEMy PYKOBOACTBY MO 3KCMyaTauuu cieayet
NoNb30BaTbCA NAaCNOPTOM Ha TpaHchopmaTopbl 0.HT3.486.014 MC.

1 HASHAYEHUE

1.1 TpaHchopmaTopbl Toka TON-HT3-35 YX/12, T2 (MmeHyemble B gasibHenwwem
TpaHcpopmaTopbl) NpeaHa3HauYeHbl 417 YCTAHOBKM B KOMMNJIEKTHbIE pacrnpeaenmTencHble
ycTpoiictBa (KPY) BHyTpeHHel YCTaHOBKM, B cHOpHble Kamepbl OAHOCTOPOHHEro
obcnyxusanua (KCO), B gpyrue 31eKTPOYCTAaHOBKM W ABAAIOTCA KOMMIEKTYIOWMMM
UENCY ZETVIZR

TpaHchopmaTopbl  obecneumBaloT  nepegady  CUrHana  M3MepuTesibHOM
MHpOpMaL MM NpUbopam U3MepeHus, yCTPOMCTBaM 3aLMTbl, CUTHAIM3aL MU, aBTOMATUKU
W ynpasneHua. [pegHasHayeHbl ANA MCNO/b30BAHUA B LEMNAX KOMMEPYECKOro u
TEXHMYECKOTO YYETOB 3/IEKTPOIHEPTUM B INEKTPUYECKMX YCTAHOBKAX NEPEeMEHHOro TOKa
Ha Knacc HanpaxeHua go 35 kB.

Ons OAO «PXO» obnacTbio NpMMeHeHUs TPAHCHOPMATOPOB ABAAIOTCA TArOBble
noacTtaHumu, TpaHchopmaTopHble MNOACTAHLUMM U JIMHENHble YCTPOWCTBA TArOBOrO
3/1EKTPOCHABXKEHMSA KeNesHbIX JOPOr.

1.2 TpaHchopmaTopbl M3rOTaBAMBAIOTCA B KAMMATUYECKOM MCMONHEHUN «YX/1»
unn «T» KaTeropuu pasmeweHns 2 no FOCT 15150 m npegHasHayeHbl gns paboTbl
B CN1eyIOLLMX YC0BUAX:

- BEpPXHee 3HayeHue TemnepaTypbl OKPY)KAlOLWEero BO3Ayxa Npu 3KCnayatauum
Cy4eToOM neperpesBa BHYTPU AYEWKM AnAa ucnonHenuma «YXJI» naoc 55 °C, ana
ucnonHexma «T» natoc 60 °C;

- HUXKHee 3HayYeHWe TemnepaTypbl OKpy:Katouwero Bo3gyxa muHyc 60 °C ana
ncnonHeHma «YXJ/1», mmnyc 10 °C gna ucnonHenus «T»;

- OTHOCUTENbHAA BAAXKHOCTb BO3A4yXa Ana ncnoaHeHusa «YXJ1» — 100 % npu natoc
25 °C, gna ucnonHenus «T» — 100 % npu natoc 35 °C;

- BbICOTa Haf ypoBHem mops He 6onee 1000 m;

- OKpy)KalolWaa cpefa HeB3pbIBOOMACHaA, He CcoAep)Kaliad TOKOMpOoBOAALLEN
NbIIN, XMMWYECKN aKTUBHbIX Fra30B 1 MApOB B KOHLUEHTPALMAX, Pa3pyLIaIoLLNX MeTanbl —
atmocdepa Tvna Il no FOCT 15150;

- nosoxeHue TpaHcdopMaTopOoB B NPOCTPaHCTBE — toboe.

1.3 TpaHchopmaTopbl, npeAHasHayeHHble A8 WCNO/b30BaHUA B CUCTEMax
HOPMa/bHOM 3KCMAyaTaluMM aTOMHbIX CTaHUMA (MMeHyembix B ganbHeliwem AC),
OTHOCATCA K Knaccy 4 no 2.6 HM-001.

1.4 TpaHchopmaTopbl, NpefHa3HAYeHHbIE 418 UCNONb30BAHNA B CUCTEME BaXKHOMU
ana 6e3onacHOCTM HOpManbHOM 3KcnsyaTaumm AC, OTHOCATCA K Kaaccy 3 U umetoT
KnaccuomKaumoHHoe o6o3HaveHune 3H no 2.6 HM-001.

1.5 TpaHchopmaTopbl, nNpefHasHayYeHHble A/A  MWCMO/b30BAaHUA B  CUCTEME
6e3onacHocTn AC, OTHOCATCA K Knaccy 2 U umetoT KnaccudurKaumoHHoe ob6o3HavyeHne 20
no 2.6 HM-001.

1.6 TpaHchopmaTopbl CEMCMOCTOMKM BO BCEM AManasoHe celcMuYecKkux
BO34ENCTBUI 3emnieTpsAceHuit go 9 6annos no wkane MSK 64 BKAOYMTENBHO Ha YPOBHE
25 m Hag, HyneBoit otmeTkol no FOCT 30546.2 u TOCT 17516.1.
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1.7 TpaHcdopmaTtopbl Knacca 3 u 4 no HM-001 oTHocsatcs K Il Kateropuum
cercmocTorikoctn no HM-031, TpaHchopmaTopbl Knacca 2 no HM-001 oTHocaTtcs K |

KaTeropuu cemcmocTomkoctu no HM-031.
2 TEXHUYECKUE AAHHbIE

2.1 OcHOBHble TEXHMYECKME AaHHble TpaHCHOPMATOPOB NpMBeaeHbI B Tabauye 1.
KOHKpeTHble 3HAYEHMA NapameTPOB YKa3aHbl B MAcnopTe Ha TpaHchopmaTop.

2.2 lonycTUMbI O4HOCEKYHAHbIN TOK TEPMUYECKOW CTOMKOCTM B 3aBUCMMOCTHU OT
HOMMWHANbHOIrO TOKa npuBefdeH B Tabauue 2. OLHOCEKYHAHbIN TOK TEPMWYECKOM
CTOMKOCTU, COOTBETCTBYIOLLME EMY TPEXCEKYHAHbIN TOK TEPMUYECKON CTOMKOCTU U TOK

3NEKTPOANHAMMNYECKOM CTOMKOCTU YKasaHbl B Tabamue 3.

2.3 TpaHchopmaTopbl BbIMONHAKTCA C ABYMA YPOBHAMM U30NALMU «a» UAU «B»

no FOCT 1516.3.

2.4 YpoBEeHb YaCTUYHbIX pPa3pAagoB  M30AAUMU

nepBuYHOM

0bMOTKM  BCex

TpaHCcHOPMATOPOB BHE 3aBUCMMOCTU OT YPOBHSA M30sAuMKM He npesblwaeT 20 nKa npwu

HanpAXeHnu namepenuna 25,75 kB.

2.5 Knacc HarpeBocTonKkocTu TpaHchopmaTopos - «B» no FTOCT 8865 (M3K 85).

Tabaunua 1 - O6wme TexHUYecKne gaHHble TpaHCHOPMaToOpPOB

HanmeHoBaHWe napameTpa

3HayeHne napameTpa

HomunHanbHoe HanpaXkeHue, KB 35
Hanbonblee paboyee HanpsaxeHue, KB 40,5
HOMWHaNbHbIN BTOPUYHbBIV TOK, A 1,5
Hanbonblwmii paboumii nepBuYHbIN TOK, A cm. Tabanuy 11 TOCT 7746
HomunHanbHaa YyacToTa, 'y 50 uan 60 V)

Yncno BTOPUUHBIX 0BMOTOK (4ncno BbIBOAOB), He Gonee? 6(12)
HomWHaNbHble BTOPUYHbIE Harpy3Kku, B-A, BTOPUYHbIX 0O6MOTOK:

- ANA U3MepEeHUI 1 yyeTa npu cos ¢, = 1 1;2;2,5

- AN U3MEPEHUI, yUeTa 1 3aLLmTbl Npn
cos ¢, =0,8

3;5;7,5;10; 12,5; 15; 20;
25; 30; 40; 50; 60; 75; 100

Knacc ToyHOCTM 2) BTOPMUHBIX 0BMOTOK:

- ANnA namepeHunit n yyeta no NOCT 7746 n TOCT P M3K 61869-2
- ana 3awmtel no FOCT 7746

- ana 3awmTtbl no FTOCT P M3K 61869-2

0,25;0,2;0,55;0,5;1; 3;5
5P; 10P
5P; 10P; 5PR; 10PR; PX;
PXR; TPX; TPY; TPZ

HoMuHanbHbIN KoadPMLMeHT 6esonacHocTU NprU60opPoB Keuom (FS)

o o 2-35
BTOPWUYHOM OBMOTKM A1 U3MepeHuit, He 6onee
HomuHanbHan npeaenbHan KPaTHOCTb Kyom BTOPUYHOM 0BOMOTKM A 2_35
3aLLMUTbI, HE MeHee
HoMWHanbHbIN KO3bPULMEHT paclumpeHmns Toka Ky BTOpUYHOWM 10-35
06MOTKM ANA 3almThl (41A KnaccoB ToyHocT PX 1 PXR), He meHee
CUMMETPUYECKNIA HOMUHANbHBIM KO3DOUUMEHT TOKA KOPOTKOTO 3_50
3amblKaHUA Kssc (418 Knaccos TouHoctn TPX; TPY; TPZ), He meHee
HomWHanbHbIM KO3GOULMEHT PaclUMPEHHOro TOKa A/1a NepexoaHoro 3_50
pexunma K (ans knaccos TouHoctn TPX; TPY; TPZ), He meHee
UcnblTaTenbHOe HanpsxKeHue:
- OAHOMMHYTHOE NPOMbILLIEHHOM YacToTbl,
ONA YPOBHA U30aALMN «a», KB 80
ON5 YPOBHSA M30aaUMKn «6», KB 95
- rPO30BOro MMMybca (MOHbIN MMNYALC), KB 190

1) 1N 3KCNOPTHbIX MOCTABOK.

2 Tpch¢opMaTopbl U3roTaB/nBakOTCA C BTOPUYHbIMU 06MOTKaMM, nmMmeruwmMmm ogHo 3Ha4eHne Knacca
TOYHOCTM U O4HO COOTBETCTBYOLWEE eMy 3Ha4YeHne HOMWHa/IbHOM MOLLHOCTU, B COOTBETCTBUMN C 3aKAa30M.




Tabnuua 2 — TexHU4eckme gaHHble TpaHchopmaTopos

HanmeHoBaHue napameTpa

3HayeHWe napameTpa

UcnonHeHne TpaHchopmaTopa 01 11,12
HoMWHanbHbIM NEPBUYHBIN TOK, A 5-1600 5-3000
Yncno BTOPUYHbIX 06MOTOK (4Mcno BbiBOAoB), He 6onee* 4(10) 6(12)
BapwuaHT c nsonumpyowmmn bapbepamu (b)** + +
BapuaHT c nepekNtoYeHMEM NO NEPBUYHOW CTOpOHe (M) *** - +
BapuaHTbl pacnonoxKeHnsa BTOPUYHbIX BbIBOAOB AC
OAHOCEKYHAHDBIN TOK TEPMUYECKON CTOMKOCTH, KA, He Bonee 40 50

* MakcMManbHoe Yyncno BbIBOAOB B 3aBUCMMOCTU OT BapuaHTa UCNONHEHNA BTOPUYHDbIX BbIBO4OB

yKa3aHo B NpuIoXKeHUu A.

** TpaHcoopmaTopbl TOS1-HT3-35-01 n3rotaBiMBakoTCA TONALKO B UCM. «B»,

TpaHcdopmaTopsbl TONN-HT3-35-12 Ha Tokun 1000 — 3000 A 13roTaBAMBaOTCA TObKO B UCM. «B».
*** MaKcMManbHbI TOK nepekatoyeHmsa 800 A (BKAOUYUTENbHO).
***1na TpaHcdopmaTtopos TOJSI-HT3-35-01 Ha ToKM 5 — 40 A MaKCMMa/ibHO BO3MOKHOE 3HaYeHne

TOKa TepMmuyeckom ctorikoctu 200-1Hom.

Tabnvua 3 — JonycTUMbI OAHOCEKYHZHbIA TOK TEPMUYECKON CTOMKOCTU TpaHCPOpMaTopoB

HomuHanbHbIN OAHOCEeKYHAHbIM TOK HomWHanbHbIN OAHOCEKYHAHbIM TOK
NepBUYHbIN TOK, A TepMMYecKom NnepBUYHbIA TOK, A TepMUYecKom
CTOMKOCTH, KA CTOMKOCTH, KA

5 0,5-2 60 6—25
10 1-5 75, 80 8-31,5
15 1,6 -5 100 10 -50*
20 2-10 150 16 — 50*
25 2,5-10 200, 250 20-50*
30 3,2-12,5 300 31,5 -50%*
40 4-16 400 - 3000 40 - 50*
50 5-25

*MaKcMMasibHOEe 3HaYeHe OLHOCEKYHAHOIO TOKa TePMUYECKOM CTOMKOCTM B 3aBUCMMOCTU
OT McnoaHeHuUs TpaHcdhopmaTopa yKasaHo B Tabauue 2

Tabanua 4 — CootBeTcTBME TOKOB K3 TpaHchopmaTopos

OpHocekyHA- | TpexceKkyHA- | Tok aneKkTpo- | OgHoCeKyHA- | TpexceKyHa- | TOK anekTpo-
HbIM TOK TEp- | HbI TOK Tep- | AMHamu4ye- | Hbli TOK Tep- | Hblli TOK Tep- | AuHamMuye-
MUYEeCcKoMn MUYEeCcKoMn CKOM cTOM- MUYECcKoMn MUYECcKomn CKOW cTOM-
CTOMKOCTU, KA | cTOMKOCTH, KA KOCTW, KA | cTOMKOCTH, KA | CTOMKOCTH, KA KOCTU, KA
0,5 0,31 1,3 8 5 20,4
1 0,62 2,5 10 6,25 25,5
1,6 1 4,1 12,5 8 31,8
2 1,25 5,1 16 10 40,7
2,5 1,6 6,4 20 12,5 50,9
3,2 2 8,1 25 16 63,6
4 2,5 10,2 31,5 20 80,2
5 3,15 12,7 40 25 101,8
6 3,75 15,3 50 31,5 127,3




3 YCTPOUCTBO

3.1 Kopnyc TpaHcpOopmaTopoB BbIMNOSHEH M3 3MNOKCUAHOIO KOMMayHAa, KOTopbIi
OfHOBPEMEHHO ABAAETCA [NaBHOM uM3onAUMEN WM obecneyvBaeT 3alMTy OOMOTOK
OT MEeXaHWYECKMX U KNMMATUYECKUX BO3A,ENCTBUN.

3.2 TpaHchopmaTopbl C  Pas/UYHbIMU  KOHCTPYKTUBHBIMW  UCMOJHEHUAMM
OTAMYAtOTCA MeXKay cobol pasmepamm Koprnyca M maccoit. NabaputHble, YCTaHOBOYHbIE
W NpUCcoeaMHUTENbHbIE pa3mepbl TPAaHCHOPMATOPOB PA3IMYHBIX UCMOJHEHUA YKa3aHbI
B MPUNOXKEHUM A HacToAWweN  TexHuyeckon uHbopmaumn. TMpuUHUMNMANbHbIE
3NEeKTpUYECKME CXeMbl NPUBEAEHDBI B NPUAOKeHUN b.

3.3 BbiBOgbl MepBUMYHON OOMOTKM pPacrofioXKeHbl Ha BeEpPXHEN MOBEPXHOCTU
TpaHcpopmaTopoB. TpaHchopmaTopbl, Umetlowme B cBoem obo3HauyeHUn 6yksy «I»,
MMEIOT BO3MOMKHOCTb MNEPEK/OYEHMA MO MNEPBUYHOM CTOpoHe. TpaHcdopmaTtopbl,
nmetoLme B cBoem 0603HauyeHUn byKBy «b», OCHaLLEeHbl M30AMPYIOWUMM BapbepamMm.

3.4 BropuyHble OOMOTKM pasmelleHbl KaXK4aa Ha CBOEM MarHUMTonpoBoAe.
BblBOAbI BTOPUYHbIX OOMOTOK Pacrno/ioXKeHbl B HUXKHEN YacTn TpaHchopmaTopa U MMetoT
cneayolLme BapuaHTbl UCNONHEHWNA:

- A — napannensHoO yCTaHOBOYHOW NOBEPXHOCTU;

- C — n3 rmbkoro nposoza, nNapasienbHO YCTaHOBOYHOM NMOBEPXHOCTY;

3.5 lnA WCNONHEHUMN C MEHbLUMM YMCAOM BTOPUUYHBIX OOMOTOK OTBEPCTUA
HECYLLECTBYIOWMX BTOPUYHbLIX BbIBOAOB 3arayleHbl. TpaHcdopmaTtopbl, umeromne
B cBoeM o0603HayeHUn 6yKBy «K», MMeOT oTBeTBAeHMA (OTnalikM) Ha OAHOU WM
HECKOJIbKMX BTOPUYHbIX 0OMOTKaXx.

3.6 Ha  TpaHchopmaTopbl  YyCTAHAB/AMBAKOTCA  MNPO3PayYHble  KPbIWKUW €
BO3MOXHOCTbIO NJIOMBUPOBAHUSA C LLE/bIO UCKNIOYEHUA HECAHKLMOHNPOBAHHOrO AOCTyNa
K BTOPMYHbIM BbIBOAAM, 33 WMCK/IOYEHMEM BapuaHTa MUcrnonHeHusa «C». [na BapuaHTa
ncnosiHeHua «C» asIMHaA rTMOKMX BbIBOAOB COM/TAaCHO 3aKasy, HO He meHee 100 mm.

3.7 TpaHcdopmaTopbl He MOAJIEXKAT 33a3€M/IEHUIO, T.K. HE MMEOT NOAJENKALLUX
33a3eM/IeHUI0 MeTalINYECKUX YacTel.

3.8 Mo cneumanbHomy TpeboOBaHMIO 3aKa3uMKa BO3MOMKHO W3roToBAEHME
TPaHCHOPMATOPOB C KOHCTPYKTUBHBLIMU OCOHBEHHOCTAMM, OTANYAIOLLMXCA rabapuUTHbIMMK,
YCTAHOBOYHbIMM  WAW  MPUCOEAUHUTENbHBIMW  pasmepamn. B Takux  caydasx
npuaoXKeHme A cC yKasaHMeM cneumanbHbix TpeboBaHWI NpenocTaBnAeTcA 33aBOAOM-
W3roToBUTE/IEM MO 3anpocy.

4 PASMELEHUE N MOHTAX

4.1 KpenneHne TpaHCHOPMATOPOB Ha MeCTe YCTaHOBKM MPOM3BOAMTCA C
nomouwbto 60nToB M12 K 3aKnagHbIM cCheumanbHbIM Fakam, PacrnoNOMKEeHHbIM Ha
OMOpPHO NOBEPXHOCTU TpaHCHOPMATOPOB.

4.2 Mpy  MOHTaXKe HeobXOOMMO CHATb OKUCHYHO TNJIEHKY C MOBEPXHOCTU
NnepBMYHbIX BbIBOAOB TPpaHCHOPMATOPOB M C NOABOAALMX WKMH abpa3uBHOM candeTkomn
WA MEeNKOM HakgayHon Oymaron. [nA nepBMYHbIX KOHTAKTOB C cepebpsiHbiM
NMOKPbITUEM NMPUMEHATL TO/IbKO abpasnBHyto candeTKy.

4.3 MNpu MmoHTaxKe cnegyet cobnoaatb TpeboBaHna FOCT 10434 ana KOHTAKTHbIX
COeMHEHUIN NO MOMEHTY 3aTAXKM:

- ana M12 — (68+2) H-m;

- ana M8 —(22+1,5) H-m;



- ana M6 —(2,5+0,5) H-m.

OnA KpenéKHbIX 91eMEHTOB MOMEHT 3aTAXKM:

- pna M4 —(0,410,1) H-m;

- ana M12 — (3041) H-m.

4.4 TNlpoBoAa, nNpucoeguHAEMble K BTOPUYHbIM BblBOAAM TpPaHCHOPMATOPOB.,
OO/KHbl ObITb CHabKeHbl HaKOHEYHUKAMU WM CBEPHYTbl B KO/bLO MoA BUHT M6 u
06/1yKeHbl. [pn MOHTaXKe cieayeT y4uTbIBaTb, YTO MPU HANPaBAEHMM TOKA B NEPBUYHOM
uenu ot J11 K J12 BTOPUYHbIV TOK BO BHELIHEW LLenu HanpasaeH oT U1 K U2.

4.5 MnHMManbHoe pacCcTosHMe MeXAay 3a3eM/IEHHbIMW 3N1eMEHTaMU KOHCTPYKLUKU
M KOpMycom TpaHcHOpPMaTOpPOB (CO CTOPOHbI BTOPWMYHBLIX BbIBOJOB M CO CTOPOHbI
NPOTMBOMO/IOKHOWM BTOPUYHbIM BbIBOAAM) JONKHO COCTaBNATb 45 MM
(cm. NpunoxkeHue B).

4.6 CtponuTtb TpaHCchOpPMaTOpPbI COrIAacHO cxeme cTponoBku (MpunoxkeHue I).

4.7 MNepen, BBOAOM B 3KCMAyaTauuio  TpaHCPoOpmaTopbl  AOMKHbI  ObiTb
nogBepPrHyTbl UCMbITaHUAM B obbeme ykaszaHHom B CTO 34.01-23.1-001 pasgen 10.4
KaTeropma ncnbitTaHuin «M».

5 MAPKUPOBKA

5.1 TpaHcdopmaTopbl MMEIT TabANUYKY TEXHUYECKMX JAAHHbIX, BbIMOJAHEHHYIO
no FOCT 7746 v Tabanyky ¢ npeaynpexaatowen HaanuCcbio O BbICOKOM HamnpsrKeHUu
Ha BbIBOAAX PAa3OMKHYTbIX BTOPUYHbIX OGMOTOK.

5.2 MapkupoBKa nepBuyHoi 06moTku f11, /12, BTOpMYHbIX 06moToK 1M1, 1M2,
211, 212 n T.A. BbINONHEHA METOAOM AUTbA Ha Kopnyce TpaHcPoOpMaTopoB WM
MEeTOAO0M /IMNKOM annauKkauuu. JlonycKaeTca BbINONAHATbL MapKUPOBKY METOLO0M
Nla3epHOM rPaBUpPOBKU.

5.3 MapKu1poBKa TpaHCMOPTHON Tapbl BbinosHeHa no FOCT 14192 v HaHeceHa
HernocpeacTBEHHO Ha Tapy.

6 MEPbI BE3OIMNACHOCTU

6.1 KOHCTPYKLMA, MOHTaX W  3KchayaTauma TpaHCOOPMATOPOB  A0/KHA
COOTBETCTBOBAaTH TpeboBaHMAM 6e3onacHoctn no NOCT 12.2.007.0 u FOCT 12.2.007.3,
«MpaBun TEXHUYECKOM 3SKCMyaTauumn 3SNeKTPOYCTaHOBOK noTpebutenein», «Mpasun
TEXHUYECKOM  3KCnayaTaumn  INeKTPUYECKMX CTaHuuh U ceTer  Poccuiickon
depepaumn», «lpaBua YCTPOMCTBA 3NEKTPOYCTAaHOBOK» M «[lpaBuMn no oxpaHe Tpyaa
Nnpu1 aKcnayaTaummn 31eKTPOYyCTaHOBOKY.

6.2 He ponyckaetcs nNpous3BOAWUTb KaKkue-Mbo NepeKk/oYeHnss BO BTOPUYHBIX
uenax TpaHcpopmaTopoB, He ybeguBLIMCL B TOM, YTO HaMnpsKeHWe C NnepBUYHOM
0bMOTKM CHATO. B npouecce McMbITaHUI M 3KCNAyaTaUMM AOMKHA ObiTb WUCKAKOYEHa
BO3MOHOCTb Pa3MblKaHWA BTOPUYHbIX Lenen TpaHCchopmMaTopos.

6.3 Hencnonb3yemble B MpoLEcce 3KCNayaTauuuM  BTOPUYHbIe  0BMOTKM
HeobX0AMMO 3aMKHYTb 3aKOPOTKOMN M3 MEAHOro NPOBOAA CeYEHMEM He MeHee 2,5 Mm?
WU aNIOMUHUEBOTO NPOBOAA CEYEHNEM He MeHee 4 Mm2,

6.4 Ecan B npouecce aKcnayaTaumn TpaHchopmaTopa He ucnosb3yroTca b6onee
OAHOM BTOPUUYHOM 0OMOTKM, 3aMblKaTb U 3a3eM/15iTb 3T OOMOTKMN OTAE/bHO.

6.5 [Ina ucnonHeHnn TpaHCcHOPMaTOPOB C OTBETBAEHUAMWU BTOPUYHOM OOMOTKM
(ncnonHeHne «K») nopgKknloyeHWe OONKHO MPOU3BOAMTLCA K MCNOJb3yeMbIM
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oTeeTBAeHUAM. [Tpn 3TOM 3anpelsaeTca UCNONb30BaHNE OTBETBAEHUA HA HOMMHA/IbHbIN
ﬂepBVIHHbIVI TOK MeHbllero 3Ha4vyeHuAa, 4em TOK, I'IpOTEKa}OLLI,VIﬁ no FlepBM"IHOﬁ uenwu.
OcTanbHble OTBETBAEHMUA BTOpW—IHOﬁ 06MOTKM He 3aK0OpaynBakdTCA N HE 3a3eMJIAKOTCA.

7 TEXHUYECKOE OBCNNYXUBAHUE

7.1Mpn  TexHUYecKOM  0OCAYXKMBaAHUM  TpaHchOpMaTopoB  Heobxoaumo
cobntopatb npasuna pasgena «Mepbl 6e3onacHoOCTU».

7.2 TexHuuyeckoe ob6cnyKMBaHWE TpaHCHOPMaATOPOB NPOBOAMUTCA NMPU PEMOHTHbIX
paboTax B AYeliKax (NpucoeanHeHUnx), rae ycTaHoBAeHbl TPAaHCHOPMaTOPbI TOKA.

7.3 TexHU4eckoe 06CNYKMBAHWE MPOBOAUTCA B COOTBETCTBMWU C TpeboBaHMAMMU
«lMpaBun ycTpoicTBa 3anekTpoyctaHoBok», CTO 34.01-23.1-001 u CO 34.45-51.300
(P4, 34.45-51.300) ¢ y4éTOM LONONHUTENbHbIX YKa3aHUA U peKOMeHAALMIA HaCcToALWEro
P3:

7.3.1 OumMcTKa NOBEPXHOCTM TPAHCHOPMATOPOB OT MNblN U rPA3N. CHATME OKUCHOM
NAEHKN C KOHTAaKTHOM MNOBEPXHOCTM NEPBUYHbBIX U BTOPUYHbIX BbIBOAOB.

7.3.2 BHewWwHM ocMmoTp TPaHCHOPMATOPOB HA OTCYTCTBME MOBPENKAEHUN.

7.3.3 i3amepeHne conpoTMBAEHUA M30NALMU NepBUYHON 0BMOTKM. MposoguTca
MerommeTpom Ha 2500 B. ConpoTtusneHune fonxKHo 6biTb He meHee 1000 MOm.

7.3.4 i3amepeHne cOnpOTUBNEHUS M30AUUM BTOPUUHbIX 06MOTOK. MpoBoauTca
merommeTpom Ha 1000 B. ConpoTuBneHue AoAKHO 6bITb He meHee 50 MOm.

7.4 Mo ycMOTpEHUIO NpeanpuUATUA, SKCNIyaTUpYoLWero TpaHchopmaTopbl, 06bem
paboT Mo TEXHUYECKOMY OOCNYKMBAHUIO MOXKET ObITb COKPALLLEH.

7.5 B npouecce 3kcnayataumMm TpaHchoOpmaTopbl  AO/KHbI - NOABepraTbcA
ONArHOCTUYECKOMY KOHTPOJIIO TEeXHUYECKOro CcocToAaHus. Ob6bem W NepuoanyHOCTb
ucnbiTaHmii B cootsetctBum ¢ CTO 34.01-23.1-001. PesynbTaTbl M3MEPEHUN AOJKHbI
COOTBETCTBOBATb [AaHHbIM, YKa3aHHbIM B MacnopTe Wau B MPOTOKO/e Mpu BBOAE B
aKcnayaTaumio.

7.6 TpaHchopmaTopbl noanexat MepuoaMYEecKon MOBEpPKe MO MeToAMKe
[OCT 8.217. MexnoBepouHblii UHTepBan B cooTeTcTBMuU ¢ MNC Ha nsgenue.

7.7 TpaHchopmaTtopbl noanexaT MepuoaMyYecKon MOBEpPKe MO  MeToAuKe
NMUPM-MTMM-221. MexnoBepouHblii MHTepBan B cooTeeTcTBun ¢ MC Ha nsgenue.

7.8 TpaHchopmaTopbl PEMOHTY He Nnog/esar.

CpepaHan HapaboTKa Ao oTKasa — 4-10° yacos.

CpeaHuii cpok cnyx6bl — 30 ner.

8 YNMAKOBKA, TPAHCMTOPTUPOBAHUE U XPAHEHUE

8.1 TpaHchopmaTopbl  TPAHCMNOPTUPYIOTCA  3aKPeneHHbIMWU  Ha  noAAoHax
800x1200 nob6bIM 3aKPbITbIM BMAOM TPAHCNOPTa B YC/AOBMAX TPAHCMOPTUMPOBAHUA
no rpynne «C» cornacHo NOCT 23216.

YcTaHOBKa nopaoHoB € TpaHCchOpmaTopamu B HECKO/IbKO  APYCOB  Mpu
TPAHCNOPTUPOBAHUUN N XPAaHEHUUN KaTeropmyeckmn sanpeLaeTca.

8.2 YcnoBua TpaHCNoOpTMPOBaHMA TpaHCGOPMATOPOB B YacTU BO3AENCTBUA
KIMMATUYECKMX GaKTopoB — MO rpynne ycnoBui xpaHewumsa 5 mam 6 FTOCT 15150 ans
ncnonHeHun «YXJ1» nan «T» COOTBETCTBEHHO.

8.3 KoHcepBauusa TpaHCcHOPMATOpPOB MNPOM3BOAMTCA TONbKO ANA  U3AENUi
KNMMaTUYECKOTO UCMONHEHUA «T», @ TaKXKe Mo TpeboBaHUAM 3aKasumKa.
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8.4 XpaHeHWe M CcKnaaupoBaHWe TpaHCPOPMaTOPOB AO/MKHO NPOU3BOAUTLCA B
3aKPbITbIX MomelleHuAX. MNpu xpaHeHUU TpaHcPOPMaTOPOB AOJKHbI ObiTb MPUHATHI
Mepbl MPOTUB BO3MOXKHbIX NMOBPEXKAEHNNA.
8.5 Mpn  TPaHCNOPTUPOBAHUN WU XPaAaHEHUW TpPaHCHOPMATOPOB Heobxoaumo
n3beratb pe3Koi cMeHbl TeMnepaTyp, 0COBEHHO PE3KOro OXNaXKAEHUS.
8.6 MNepes, MOHTAXKOM OYUCTUTL KOPMNYC TPaHCHOPMaATOPOB OT MbIIN U BAATW.

9 YCNOBHOE O6O3HAYEHUE TPAHC®OPMATOPA

9.1 Mpumep ycnoBHOro 0603HauYeHUA OMOPHOro TpaHcdopmaTopa TOKa C AUTOM
usonauunen, usrotosneHHoro no TY 3414-001-30425794-2012, Ha HOMWHa/bHOE
Hanpsa)keHue 35 KB, KOHCTPYKTUBHOIO BapMaHTa UCNOJIHEHUA «1», ICNONHEHUA NO AAnHe
Kopnyca «2», WCMOJIHEHUA BTOPUYHBLIX BbIBOAOB PACMOIOXNEHHbIX MapannesibHo
YCTaHOBOYHOM MOBEPXHOCTU «A», C M3oAMpyWUMKN bapbepamn «b», ¢ BTOPUYHbLIMU
obmoTKamu Knacca ToyHoctu 0,2S ¢ KoaddmumeHTom 6esonacHocTu (Fs) 10 n Harpyskoi
10 B-A ona KOMMEpPYECKOro y4yeTa, Knacca ToyHocTn 0,5 ¢ koaddumumeHTom 6esonacHocTm
(Fs) 10 u Harpyskoli 10 B-A gns NoAKAlOYEHUA Leneid usmepeHus, Knacca ToyHoctm 10P
C HOMMHabHOM NpegenbHoi KpaTHocTbio 10 1 Harpyskon 30 B-A, knacca TouHocT 10PR
C HOMWHANbHOW NpeaenbHOM KpaTHocTbto 10 m Harpyskoit 30 B-A gnsa noakntodeHua
uenen 3alwmTbl, HA HOMUHANAbHbLIA NepPBMYHbIMA TOK 300 A, HOMUHANbHbIA BTOPUYHbIN TOK
5A, C OAHOCEKYHAHbIM TOKOM TepMMYEeCKOM CcToMKocTM 31,5 KA, KAMMmaTM4ecKoro
ucnonHeHna «YX/1», kateropum pasmeweHna 2 no FOCT 15150-69 npu ero 3akase
W B AOKYMEHTaLMWN APYrOro nsaenus:

TpaHcpopmaTtop TO-HT3-35-12AB-0.2SFs10/0.5Fs10/10P10/10PR10-
10/10/30/30-300/5 31.5kA YX/12 TY 3414-001-30425794-2012

Mpumep ycnosHoro o603HaAYeHUs OMOPHOro TpaHchopmaTopa TOKA C JIUTOM
usonsauuen, usrotosneHHoro no TY 3414-001-30425794-2012, Ha HOMWHaNbHOE
Hanps»keHue 35 KB, KOHCTPYKTUBHOIO BapuaHTa UCNONHEHUA «1», ICNONHEHUA NO AAUHE
Kopnyca «2», WCMOAHEHWA BTOPUYHbLIX BbIBOAOB PACMONOXEHHbIX MapannesbHo
YCTAaHOBOYHOW MOBEPXHOCTU «A», C BTOPUYHbIMM OBMOTKamM Knacca TodHoctv 0,5S ¢
KoapdpuumeHtom 6e3onacHocTn (Fs) 10 n Harpyskoi 5 B-A ana Kommepyeckoro y4eta,
Knacca TouHoctn 0,5 ¢ kKoadpdumumeHTom 6esonacHoctu (Fs) 10 u Harpyskoit 10 B-A ana
NogK/OYEHMA Lenel M3mepeHuna, oOMOTKOM Kaacca TOYHOCTM PX € HOMWHanbHOWM
Harpy3skon 30 B-A, ¢ HOMMHaNbHbIM KO3ddULMEHTOM paclumpeHns Toka 10 n 06MoTKomn
Knacca To4yHocTM PXR ¢  HOMWHanbHOM Harpysko 30 B-A, HOMMHaNAbHbIM
Ko3pdMuMeHTOM paclwmpeHna Toka 10  gna nogknw4vyeHUs Uener 3awuTbl, Ha
HOMWHaNbHbIM MNepBUYHbIM TOK 1500 A, HOMMHa/NbHbLIA BTOPUYHBIA TOK 5 A, C
OAHOCEKYHAHbIM TOKOM TePMMUYECKOW CTOMKOCTU 40 KA, KNMMATUYECKOro UCMOIHEHUSA
«YX/1», Kateropumn pasmeweHma 2 no FOCT 15150-69 npu ero 3akase M B AOKYMEHTaLUMU
Apyroro uspenuvsa:

TpaHcdpopmatop TONN-HT3-35-12A-0.55Fs10/0.5Fs10/PX10/PXR10-5/10/30/30-
1500/5 40kA YX/12 TY 3414-001-30425794-2012

Mpumep ycnoBHOro 0603HayveHUMA OMOPHOro TpaHcpopmaTopa TOKa C UTOM
nsonaumnen, usrotosneHHoro no TY 3414-001-30425794-2012, Ha HOMWHaNbHOE
Hanpa)keHue 35 KB, KOHCTPYKTUBHOIO BapuMaHTa UCMOIHEHUA «1», UICNONHEHNA NO AJNHE
Kopnyca «1», WCNONHEHWA BTOPMYHbLIX BbIBOAOB PACMONOXKEHHbIX MapannesbHoO
YCTaHOBOYHOW MOBEPXHOCTU «A», C BTOPUYHbIMM OBMOTKamM Knacca TodHoctu 0,2S ¢



10

KoadduumneHtom 6esonacHoctn (Fs) 10 u Harpyskoi 5 B-A Ana Kommepyeckoro yderta,
0b6MOTKOW Knacca ToYHOCTM TPZ ¢ HOMWMHa/NbHOW Harpyskoi 5 B-A, ¢ CUMMETPUYHBIM
HOMMWHaNbHbIM KO3OOULMEHTOM TOKa KOPOTKOrO 3amblkaHusa 10, ¢ HOMWHaNbHbIM
K03GOUUMEHTOM paCLIMPEHHOro TOKa Aaa nepexogHoro npouecca 12,5 ona
NoAKNOYEHMA Lenel 3alWmTbl, HQ HOMWHa/bHbIMA NepBUYHbIA ToK 2000 A, HOMUHA/IbHbIN
BTOPUYHbIN TOK 5 A, C OAHOCEKYHOHbIM TOKOM TepMWUYEcKon cToiKkocTn 40 KA,
KIMMaATMYeCKoro ncnonHeHua «YXJ», kareropum pasmeweHna 2 no NOCT 15150-69 npu
€ro 3aKase 1 B JJOKyMeHTaL M1 Apyroro usgenua:

TpaHcdopmartop TOJ-HT3-35-11A-0.2SFs10/TPZ10x12.5-5/5-2000/5 40kA YX/12
TY 3414-001-30425794-2012



FOCT 7746-2015
FOCT 8.217-2024
OCT 12.2.007.0-75

roCT 12.2.007.3-75
roCT 1516.3-96
rOCT 8865-93
(M3K 85-84)

rOCT 10434-82
rOCT 14192-96
rOCT 14254-2015

(M3K 529-89)
roCT 15150-69

FOCT 17516.1-90

FOCT 23216-78

IFOCT 30546.2-98
NMUPM-MM-221-20
HM-001-15

CO 34.45-51.300-97
P 34.45-51.300-97

CTO 34.01-23.1-001-2017

FOCT P M3K 61869-2-2015

TY 3414-001-
30425794-2012
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10 NEPEYEHb HOPMATUBHbIX AOKYMEHTOB

TpaHchopmaTopsl TOKa. ObLMe TeXHUYECKMe YCA0BUA

[CW. TpaHchopmaTopbl TOKa. MeToaMKa NOBEPKMU

CCBT. WU3penua  anekTpoTexHuyeckne. Ob6wme TpeboBaHUA
6esonacHoct (c UameHeHuammn Ne 1, 2, 3, 4)

CCBT. SneKTpOTEXHMYECKME YCTPOMCTBA Ha HAMpAMKeHWe CBbllle
1000 B. TpeboBaHua 6esonacHocTu (c M3meHeHmamu Ne 1-4)
3neKTpoobopyOBaHNE NepeMeHHOro TOKa Ha HanpsxeHusa oT 1 go
750 KB. TpeboBaHMA K 3NEKTPUYECKOMN MPOYHOCTU U30NALMMU

Cuctembl anekTpuyeckon usonaumun. OueHKa HarpeBOCTOMKOCTU M
KnaccuopuKaumm

CoeiHEeHMA KOHTaKTHble anekTpuyeckue. Knaccudurkauma. Obuwme
TexHu4yeckne TpeboBaHua (c U3ameHeHusmu Ne 1, 2, 3)

MapKunpoBKa rpy3os (c UameHeHuamu Nel, 2, 3)

CreneHu 3alwmTbl, 06ecneymsaemble obonoykamm (Kog, IP)

MalwnHbl, npubopbl U Apyrue TexHWYecKue usgenvsa. McnonHeHus
ONA Pas3NIMYHBIX  KNMMATUYECKMX paiioHos. KaTteropuu, ycnosus
3KCM/lyaTaumMW, XPaHEHUA U TPAHCMOPTUPOBAHMA B 4acTu
BO34EWCTBMA  KAMMaTU4eckux $aKkTopoB BHelwHel cpegpl  (c
N3meHeHnsmu Ne 1, 2, 3, 4, 5)

N3penna snektpoTexHuyecknme. O6wwue TpeboBaHMA B Yactu
CTOMKOCTU K MEXaHWYEeCKMM BHELWHMM BO3aencTeyowmMm dakTopam
(c UsmeHeHmamun Nel, 2)

N3penna anekTpoTexHuyeckne. XpaHeHWe, TPaHCMOPTUPOBaHWUe,
BPeMeHHas MpPOTUBOKOPPO3MOHHAA 3aluyMTa, YynakoBka. Obwwue
TpeboBaHUA U MeToAbl UCTIbITaHWI (C M3meHeHuamu Ne 1, 2, 3)

McnbiTaHMe Ha CeMcMOCTOMKOCTb MalluH, npubopos M Apyrux
TEXHWYECKMX usgennin. Obwue MONOKEHUA U MEeToAbl UCMbITaHUN
(c UsmeHeHnem Nol)

I'CU. TpaHcpopmaTtopbl Toka TOJ1-HT3. MeToanka noBepKku
PepepanbHble HOpMbl W npaBuna B 06N1aCTU  MCNOJSIb30BaHUA
aTOMHOW 3Heprumn "Ob6wwme nonoxeHus obecneveHma 6e3onacHoOCTM
aTOMHbIX cTaHUMIA"

O6bem M HOpPMbI UCMbITAHUI 3/1eKTPOO6OPYAOBAHUSA, 6-€ U3daHMe
(c UsmeHeHMAMM 1 AoNONHEHUAMM NO cocToAHMIO Ha 01.10.2006)

O6bem M HOPMbI UCNbITaHMI 3NeKTPoobopyAoBaHUA

TpaHchopmaTopbl  M3MepuTesnbHble. YacTb 2. [JonoaHuTenbHble
TpeboBaHMsA K TpaHcHOpMaTopam ToKa

TpaHcpopmaTopbl TOKa TON-HT3-10,
TO-HT3-35. TexHMuyeckue ycnosus

TOJ/I-HT3-20,

MpaBuaa No oxpaHe TPyAa NPU SKCMAyaTaLun 3N1eKTPOYCTaHOBOK (C M3MeHeHMsaMM Ha 15 Hoabps
2018 roaa). YTBepaeHbl npukazom MuHTpyaa Poccum ot 24.07.2013 r. Ne328H

MpaBuaa TeXHUYECKOW 3KCN/yaTaLMmn 371eKTPOyCTaHOBOK NnoTpebuteneit. YteepaeHol Mpukasom
MwuHaHepro Poccun ot 13.01.2003 r. Ne6 (c uameHeHnamm Ha 13 ceHTabpa 2018 roaa)

MpaBuaa TeXHUYECKOW 3KCMAyaTaLMU SNEKTPUYECKUX CTaHUMN U ceTeit Poccuitickon Peapepaumu.
YtBepxaeHbl Mprkazom MuHaHepro Poccumn ot 19.06.2003 r. N2229 (c mameHeHusmu Ha 11
despana 2019 roaa) (pesakuma, aencteyrowan ¢ 23 masa 2019 roaa)

MpaBuna ycTpoOWCTBa 3/1€KTPOyCcTaHOBOK (MY3). YTeepxaeHbl Mpukasom MwuHaHepro Poccum ot

08.07.2002 r. N2204



12

T0-SE-€1H-1rO1 eodolewdodoHedL eadsew u 1I9daweed S19HAVILIMHUTR0dMAU ‘D19HhOgOHELIA ‘B19HLIMdege | — T Y HOHAdMNd

m%ugi\..ﬁ«%% NUHOEDAT €7 FORE0 DA BIULDZDOUTO LKW XIGHHED XIHIGhIHXGW DXAFLGO ]

G

3
DWILEDYDE rHIGO0A O ] T

LO-SEELHvOL w M_,_,

79 (L) BRI £
£ GOUNDUIHON XIFHAII0 w7
Fa/00 3 DIT) NN | oo, o ZEXEN

1\ JI T e

[

AT L0

y,

| K

* - E XFNTS WXL DXL |

V (% — § MOW FIFHRAGOEL [VTHADHINGH DH SHEH/OUT

Zl GYXR LO-SEELH0!
(s0oHawaL1eEeBQO)
V IUHIKOL ndU



TO-S€-€ELH-IOL
gorog198 XI9HhNdoL8 BUHOHLOUIK I91Hendes 1 I9daweed a19HAraLMHUTR0oMdU ‘B19Hhog0HEBLIA ‘Bl19H1ndege | — ¢'y HOHAdU(
ZALLL F 2008 R0 {0 O ] Daanend YIU0)7 W O WOWHY) TIEDM0E OHIVE0T — ] OWETH , , 4
THATINZ0E GOPOGAT XiFHRI00WLG XATOIQUISITIISH SMLTORGULIO MOULOWGO XIFHATOULG WOYI T WITSHIW 3 [IHSHYOUIT BUD . .

BIHDREWI)]

J, SHIHTUTT

V., HEHALT

il
T @ XL
EE e A UYL
&
I
S
N |
N
» T
ZZXAN 10T :
iy
V009 — 05 YO [19HRGEEL HUDHING DH SIHAHAOUIY o, THEAILT AV FHEILIT
9
(suHaxroTodu)

V INHIKOL UdU



14

ZT- ‘TT-SE-€1H-IrOl godorewdodoHedl eadew 1 Iadaweed a19HAKALMHUTO0oMdU ‘D19HhO8OHELIA ‘B19HLMdegE | — €Y HOHAdM(

DWILEONDE WHOGOGSY 5L

o KIFHHYT XTI WANRL
[EUWTTHXTEGO XIFHHIEDNST €77 ROHOO DH BIFUDEELOUIDG WEXON XFHHOD XINISHAHKSU DHRA0]
DXNARARTY XIH [15E
HIHOATWITT)
GOUNTLLIHON XITHAAGHEL BOSENaL 11 BLOROSUWms DOagRg 0godks Ropa3 D€ WasygoIn aungonzE-pogos /juj
z
VN (G MLIOHIOLT (OXISHINIEL WOXOL WIHOHINGIOHOD I QOOBUDNIDDIHOO LT
e e mw q&%ﬂmﬁ W N _ﬁl ] — g
& K] DB [T R 65 = 09 - a0l GSEEIHTOL = /
[FHLIDY) BIHATONOL £30 : 0907 a8 - § /
a8 O00€ \
(8w 0dgadsd - / \E\v
74 & U5 U0 USEEIH0L 7
o /0] DR8] BPLATHeY €50 a9 009, - 000k vy )/ For . wa | Bor %
(L) BOONOU €30 090 08 - § ZEXTI
2y Gy s aﬁu@w o %.r%qm:uﬁs oG
ad TN} BHDS | ey 4 v
YT Z IR aga g ) .— k |_ DTty
—_ = R W E.uﬁ_ N\ | o6z
e g o _ 5 _ (E———
N\ ST AN
99X \
S— , > | of S :
< > ]
/ ﬂ H m pa 9
T
HH———— M s

: N T

n

|
e

o XIHHE XIS AL |

Zl TUXA USEELHO!

(s0oHawaL1eEBQO)
V IUHIKOL ndU



15

ZI-‘T1-SE€-€1H-r01 godorewdodpoHedL Iadaweed a19HAUILIMHNTR0oUAL ‘BI9HhOGOHELIA ‘S19HLMdEQgE | — {7 HOHAOUY

(GOTEIG XTI AT NAOER SrOH)
.G, IO

| Ty 1302

aoxan |
| \Pk

[T FOHIGOEL O HHIAHHTTS)

L, IO

=
AIFELYT NI TS XY
k7T
/ )
/
3 =1 7]
T = _I_;m,|o_ 3
S
\
Wy _
i For b ]
DAREDADE HOGOPECHY O NEIORNGEIOL XHHDEONT
£ [IOHOO D BIALDEDYOUION LWEXON XIFHHDE XY ISAHYSL DXRIE0, , <
BIHDASRI) _— |_
HLNTIOE
I ) ! Ty
o g , =4
EZZTN _ L a5
. g
[T\ 70 \— '
ﬂ’. |
4 |7
A
B 1§
= e 1
z
b
k|
& @ = _
pr s
ax5zp
v \ o W

V 008 — § H0L SIS ST TR INOH DH SISO
i xR E-SEEIH0L

(svtHaxrofrodu)
V INHIKOUndu



ZT- ‘TT-S€-€1H-rO01 sodotewdodoHedl 1Iadaweed alqHaraLMHUTR0oMdU ‘D19HhOg0HELIA ‘D19HIndege | — Gy HOHAIMd
_ / \ / _
12 0 00
PR i - IO
oo/ /.‘. \

16

ST e 157 IEi74 57 - awg/
- — S, ™~ ZEXT £y 1 .H‘..Nu 5
- 3 W ; [
— =T =T _ ER , J , W S
7 * = =t
il v
] El E] a
VEEIIE MOUL TGO [HHTH IO D SISO & a E]
ZLSEELH 0L W 0052 (008 1m0 aHAgaa
AT D SO
\ I SEENHLOL
g
|
N I 1 N
/ !
‘ o o o © ! 0}
/ LS s o H— 8_°] .T.|| ks
s g o o o o ¢ o © =
N o P i AL
N/ . | =Y
3 o w E e g
: I_- — .T lﬁ — _ XU JE53 P sy & L 108 S
iz
1 VOCKIE AL 1 igoien Y G058 007 oL Sriigosy
7 F] ] THHGLATHTNTH DH SHTHFHTL T FUTATHINGH Dt SO
¥ (05 — (R, 0 S S RUTHONER 4 PSRy HSEELH0L H=SEEIH0L
S SEEIH
(svtHaxrofrodu)
VYV IUHIXKOL UdU



17

HOUIONGD AL
CLSE=ELHAOL

‘,.,.,.‘ / M\. I
!_ W

L, SHIHILAT

]
S
HOUIONGD AL
CLSEELHL

L, ST

J

ZT- ‘TI-SE-€1H-1rO1 80708198 XI9HhMdOL8 BUHBHLOUIM 191Hendeg — 9' HOHAIUJ

/L F J005+ F680C 130 0U ] DOSWEDD NIUOLT Wi (08 WIWHY FEDNDE OHIDUZ0T = | T, , ,
HATY/ZDE GOPOGIRG X0 XOMAAGUISIIIIE EULITEGU MOULONGO XiFHhATOUG WOk WOTSHIN T IHSHAOUTT 818, ,
BIHOhARC]

AL=0EXY

TSR

BUEZLNE

FTeeeesesd|

I

1, AL

(svtHaxrofrodu)
V INHIKOLrUdU

AT 3 XTAL
/o g

Y .

)

]

q

L, AU



18
MpunoxxeHue b
(obnasaTenbHoe)

/7 /2

CLOLOLD

me an anz i W2 il e

PucyHoK b.1 — Cxema anekTpuyeckasa npuHUMnuanbHaa ana ctTaHaapTHbIX NCNONHEHUN

/17 HZ KT /4

L]
O

mz 211

PucyHok B.2 — Cxema aneKkTpuyeckas NPUHLMNMAAbHAA 408 UCNONHEHUI «M»
(nepekntoyeHMe No NepBUYHON CTOPOHE)

[

w1 Mz w3 211 12 213

PucyHok b.3 — Cxema aneKkTpuyeckas NPUHLMNMaAbHAn 418 UCNOHEHUM «K»
(c oTBETBNEHMAMM HA BTOPUYHBIX 0BMOTKAX)




NPUNOKEHUE B

(obsasaTenbHoe)
M
45 min '
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N2

45 1

PucyHok B.1 — MoHTax TpaHcdopmaTopos Toka TOS-HT3-35
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NMPUNOXKEHUE T
(obnasaTenbHoe)

Peirr-oomm M2 DIV 580

PucyHok .1 — Cxema cTponoBku TpaHcpopmaTtopos TOJ1-HT3-35-01, -11, -12




