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Hacrosiiiee pykoBoacTBO 10 3kcrutyaranuu (PD) conep XUt cBeieHus: 0 Ha3HAYeHUH,

KOHCTPYKIIMHU, XapakTepuctukax Tpanchopmaropos toka TOJI-35 111-9.2 (B manmpHelem
UMEHYEeMbIE «TpaHC(hHOPMATOPHI»), MPEIHA3HAUYECHHBIX IS BHYTPUPOCCUUCKHUX IMOCTABOK,
Uit atoMHbIX cTaHimil (AC), U ykazaHus, He0OXOAUMBbIE ISl TTPABUWIIBHOM UX JKCIUTyaTa-

oM.

1 HopmaTuBHBIE CCHUIKH

1.1 B HacTosmmemM pyKOBOJACTBE IIO IKCIUIYyaTAllMM HCHOJIb30BAHBI CCBUIKM Ha
CJIeIyIOIIUE CTAaHAAPTHI:

I'OCT 8.217-2003 T'CU. Tpanchopmatopsl Toka. MeToauka NoBEpKu

['OCT 9.014-78 EC3KC. BpemeHHass npOTHBOKOPPO3WOHHAS 3alIUTa HW3JEIINMN.
O6uue TpeboBaHUs

I['OCT 1516.3-96 DnextpoodbopyaoBaHHE MEPEMEHHOTO TOKA Ha HAMPSKEHUS] OT
1 1o 750 xkB. TpeboBaHus K 3MEKTPUUECKON TPOYHOCTH U3OISALUN

['OCT 3134-78 Vaur-ciuput. TexHn4ecKkne ycaoBus

['OCT 7746-2015 Tpancdhopmaropsl Toka. OOIIME TEXHUYECKUE YCIOBUS

['OCT 8865-93 Cucremsl anekTpuueckon n3onsunu. OneHka HarpeBOCTOMKOCTH U
KJ1accupuKanus

I'OCT 9920-89 D5ekTpOyCTaHOBKM MEPEMEHHOIO TOKA HA HAIpSHKEHHUE OT 3 10
750 xB. JInvHa nyTH YTEYKH BHEIIHEN U30JISALNU

['OCT 10434-82 Coenunenusi KoHTakTHbIE AnekTpuueckue. Knaccudukarus. O6-
II1e TEXHUYECKHE TPEOOBaHUS.

['OCT 10877-76 Macno xkoncepBanmonnoe K-17. Texauueckue ycioBus

['OCT 15150-69 Mamussl, npubopsl U Apyrue TexXxHuueckue uzaenud. Mcnosmne-
HUS JJI Pa3IuvHbIX KJIMMATHYECKUX pailoHOB. Kareropuu, ycnoBus 3KCILTyaTallu, Xpa-
HEHUS U TPAaHCHOPTUPOBAHUSA B YACTU BO3JEUCTBUS KIMMATUYECKUX (PAKTOPOB BHEUTHEH
cpeabl

['OCT 15543.1-89 N3nenus 3JIEKTPOTEXHUYECKUE U APYTUE TEXHUUECKUE U3IEIIHS.
OO61mue TpeOoBaHMS B YaCTU CTOMKOCTH K KJIMMATHYECKUM BHEIIHUM BO3JEHCTBYIOLIUM
dakTopam

['OCT 23216-78 N3nenust 3NEKTPOTEXHUUECKHE. XPaHEHHUE, TPAHCIIOPTUPOBAHHUE,
BpEMEHHAasl MPOTUBOKOPPO3HOHHAS 3alluTa, ynakoBka. OOume TpeOoBaHUS U METOJbI
WCTIBITAHU

I'OCT 28779-90 Marepuaiibl 31€KTPOU3OJISIIIMOHHBIE TBEpble. MeToasl onpese-
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I'OCT 28856-90 M3onsaTOpHl JUMHEWHBIE MOABECHBIE CTEP)KHEBBIC IMOJIUMEPHBIE.

OO0111e TEXHUYECKUE YCIOBUS

I'OCT 30631-99 OO6ume TpeboBaHUs K MallMHaM, IpUOOpaM U JIPYTUM TEXHUYeE-
CKMM M3JICJIUSIM B YaCTU CTOMKOCTH K MEXaHWYECKUM BHEUIHUM BO3JCUCTBYIOMIMM (ak-
TOpaM IpHU IKCILUTyaTaluu

I'OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKHX CPEACTB ASJIECKTPOMATHUTHAS.
TexHuueckue cpeacTna sl aTOMHBIX CTaHIUNA. TpeOOBaHMS U METO/IbI UCTIBITAHU

I'OCT 32144-2013 Onexrpuueckas »3Heprus. COBMECTHMOCTh TEXHHYECKUX
CpEeACTB 3JIeKTpoMarauTHas. HopMmbl KkauecTBa 31€KTPUUECKON SHEPTUU B CUCTEMAX DJIEK-
TpocHaOKEeHUsI OOIIETO Ha3HAUCHHUSI

['OCT CISPR 11-2017 DreKTpoMarHuTHas COBMECTUMOCT. O00pyI0BaHIE TPOMBIIILICHHOE,
HAy4HOE, MEJTUIIMHCKOE. XapaKTEPUCTUKHU PaOYaCTOTHBIX roMeX. HopMbI 1 METOIBI UBMEPEHU .

I'OCT IEC 61000-4-8-2013 DnexTtpoMarHuTHasi COBMECTUMOCTb. YacTb 4-8. Merojipl hCTbITa-
HUI Y U3MEpEHUI. VcribIranyst Ha yCTOMYMBOCTb K MATHUTHOMY TIOJIFO IIPOMBIIITIEHHON YacTOTHL.

P1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUIN AIEKTPOOOOPYTOBAHUS

CTO 34.01-23.1-001-2017 O6beM 1 HOPMBI UCTIBITAHUN IEKTPOOOOPYIOBAHUS

[IpaBuia TEXHUYECKOM SKCIUIyaTAallMU JJIEKTPUYECKUX CTaHIMUA U cerer Poccuii-
ckon Penepanuu

[IpaBmiia 1no  oxpaHe Tpylda TMpU  IKCIUTyaTallud  3JIEKTPOYCTAHOBOK
(ot 15.12.2020 1. Ne 903H).

[IpaBuiia yctpoiicTBa anekTpoyctaHoBok. Cenpmoe uznanue. lllecroe usganue.

[IpaBuna TeXHUYECKON IKCILTyaTaIlUU JIEKTPOYCTAHOBOK IMOTPEOUTEIICH.

HII-001-15 OO6mue monoxkenus odoecrneueHus1 0€30MacHOCTH aTOMHBIX CTAHIITHHI

HIT-031-01 HopMmbI mpoeKTUPOBAHUS CECMOCTOMKNX aTOMHBIX CTaHIIUN

2 TpeboBanus 06e30nMaCHOCTH

2.1 Ilpu npoBeneHun Bcex padOT IOKHBI BBHIOJHATHCS MpaBUila TEXHUKU Oe3-

OMacCHOCTH, JEUCTBYIOIIME HA TPEANPUITHH, SKCIUTYyaTUPYIOIIEM TpaHC(HOPMATOPHI.
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HpI/I IIOATOTOBKE K JKCIIIyaTalMM W IMPOBCACHHHN TCXHHUYCCKOI'O 06CJIy}KI/IBaHI/ISI

JIOJKHBI BRINOJIHATHCS "[IpaBuiia ycTpoiicTBa 35iekTpoycTaHoBok', "IIpaBuia mo oxpaHne
TpyZJa MpHU SKCILUTyaTallu 3JEKTPOyCTaHOBOK' M "IIpaBuiia TEXHUUYECKON 3KCILTyaTaluu
AIEKTPUYECKUX CTAaHIUU U ceTert Poccuiickoit @enepanun’.

2.2 TpeboBanus O6e3omacHOCTH Mpu noBepke Tpanchopmaropos — o ['OCT 8.217.

2.3 K koHTYpYy 3a3eMJIeHUs JOJKHBI ObITh IPUCOEAMHEHBI BHIBO/ 3a3€MJICHUS
auToro 6J10Ka (B KIIEMMHHKE BBIBOJIOB) U OOJIT 3a3€MJICHUS Ha OTIOPHOM TUIUTE.

2.4 CoenuHUTH BBIBO 3KpaHa TpaHchopMaTopa ¢ IHMHOW Wi ToKorpoBojioM OPY.

2.5 Ilpu skcrutyaranuu TpaHchoOpMaTOpOB HEOOXOAMMO UCKITIOUUTh Pa3MbIKAaHUE
1[erei BTOPUYHBIX OOMOTOK, TaK KaKk Ha Pa30MKHYTON OOMOTKE UHTyLIUPYETCS HANPsKEHHE.

2.6 Heucnoas3zyeMmble B Ipoliecce dKCILTyaTallid BTOPUYHbIE 0OMOTKH HEO0X O-
MO 3aMKHYTb IIPOBOIOM CEUEHHEM He MeHee 3 MM, Ecii B Iporiecce SKCILTyaTalH He
UCIIOJIB3YIOTCS 00JIee OTHOM BTOPUYHOU OOMOTKH, 3aMbIKATh U 3a3€MJIITh 9T 0OMOTKHU
OTJAEJBHO.

2.7  Ilpu TpaHncnOpTUPOBaHUU TPAHCHOPMATOPOB CIEIYET COOMIOAATH MEPHI
PEIOCTOPOKHOCTH, MPUMEHSIEMbIE TIPU TPAHCIIOPTUPOBKE KPYIMTHOTA0APUTHBIX TPY30B.

2.8 Ilogbpem TpanchopMaToOpoB CleayeT MPOU3BOIUTH O€3 PHIBKOB U TOJYKOB C
COXpaHEHUEM BEPTUKAIHHOTO TOJIOKEHUS U COOJI0/IEHHEM Mep O€30MaCHOCTH.

2.9 IIpousBoacTBo paboT Ha TpaHcPopMaTopax 0e3 CHIATHS HAIPSHKEHUS C TIep-

BUYHOU OOMOTKH HE JOIYCKAeTCs.
3 Onucanue u padora TpaHchopmMaTopoB

3.1 Ha3nauenue TpaHchopmMaTOpoB

3.1.1 TpanchopmaTopsl mpeaHa3HAYEHBI IS TIepeadyd CUTHaJIa U3MEPUTEIhb-
HOU MH(pOpMaluy MpudopaM U3MEpPEHUs, 3alUThl, ABTOMATUKH, CUTHAJIN3AlMU U yIpaBlie-
HUS B DJIEKTPUYECKUX LEMAX NEPEMEHHOTO TOKa yactoTou 50 ['m.

3.1.2 Tpanchopmatopsl npeaHa3HAYCHBI JJIs1 HAPYKHONW YCTAHOBKH B OTKPBI-

THIX pacnpeaenurenbHbix yerpoictax (OPY) kinacca nanpsixenus 35 kB.
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3.1.3 Tpanchopmatopsl HM3roTaBIMUBAIOTCA B KIMMATHYECKOM HCIOJHEHHUH

VY XJI kareropun pazmemenus 1 mo 'OCT 15150 u npeana3znaueHsl Ajig pabOThl B Clie-
OYIOIIUX YCIIOBHSX:

- BBICOTa YCTAaHOBKHM HaJ YpOBHEM Mopsl - He 6ojee 1000 M;

- TemIepaTypa OKpY)Kalollero BO3ayxa MpHU 3KcIuryatanuu oT muHyc 60 °C mo
wrtoc 50 °C;

- OTHOCHUTEJIbHAS BIAXKHOCTh, AaBlIeHUE Bo3ayxa — corsiacHo ['OCT 15543.1;

- OKpy’Karouasi Cpe/ia HEB3pbIBOOIACHAsI, HE COJIepkKaIIasl MbLUIA, arPECCUBHBIX T'a-
30B U MApOB B KOHIIEHTPAUUAX, PA3pYyLIAIOIIUX MOKPBITHUS, METAJUIBI U U30JIALNI0. ATMO-
cthepa tuna Il mo 'OCT 15150. Crenenn 3arpssHenus atMmocdepsl cornacHo "[IpaBui
yCTpOMCTBA 3IeKTpOycTaHOBOK" - 3C3 i1t TpaHCPOPMATOPOB C KATETOPUEH IITUHBI ITyTH
yreuku Il mo I'OCT 9920 (IV u V C3A - no I'OCT 28856);

- pabouee MoyoxKeHue TpaHchopMaTOpoOB B MIPOCTPAHCTBE — BEPTUKATHHOE;

- TpaHchopMaToOphl MPETHA3HAUEHBI JIA DKCIUIyaTalldd B AJIEKTPOYCTaHOBKAX,
MOJIBEPTalOMIUXCA BO3JEHCTBUIO T'PO30BBIX MEPEHANPSHKEHUM TpU OOBIYHBIX Mepax
IPO303aIlUThI, 1 UMEIOT HOPMaJIbHYIO H30JIs1HI0 ypoBHS “0” mo 'OCT 1516.3. U3onsuus
nutas, knacca HarpeBoctokoctd «B» mo I'OCT 8865 u kiacca BOCIIaMEHSIEMOCTH
FH (IIT") 1 mo 'OCT 28779;

- TpaHc(hopMaTOpbl pacCUYUTAaHbl HA CYMMapHYI0 MEXaHUYECKYIO0 Harpy3Ky OT BET-
pa co ckopocThio 40 M/c, rooJiesia ¢ TONIUHON CTEHKH Jibaa 20 MM;

- TpaHcpopMaTOpbl COOTBETCTBYIOT TpYIINE YCIOBUM »Kciutyataniuu M1 1o
I'OCT 30631;

- TpaHchopMaTOpbl CEHCMOCTOMKU MPHU BO3JIEUCTBUU 3EMJICTPSICEHUN WHTEHCHB-
HOCThIO 8 6amioB Mo MSK-64 npu ypoBHE yCTaHOBKH HaJl HYJIEBOM 0TMETKOM 110 70 M;

- TpaHchopMaTopkl, MpeTHaA3HaYEHHBIC JJIs TOcTaBKU HA AC, COOTBETCTBYIOT KJiac-
cy 6e3omacuoct 2H (1o cornmacoBanuto ¢ 3akazuukom), 3H, 4H mo HIT-001-15 u II xare-
ropuu cericMoctorikoctu o HIT-031-01;

- TpaHc(OpMaTOpPbl COOTBETCTBYIOT TPEOOBAHUSM YCTOWYMBOCTH K DJIEKTpOMAr-
HUTHBIM TIOMEXaM MpPH BO3JCHUCTBUM MAarHUTHOTO TMOJS MPOMBIIUIEHHONW YacTOThI IO

I'OCT IEC 61000-4-8, ycranoBiieHHbIM Juisl rpynnsl ucniondeHus [V no I'OCT 32137,
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- TpaHc(OpMaTOpbl YIOBJIETBOPSIOT HOPMaM HWHAYCTPUAIBHBIX pPAJUOINIOMEX,

yctanoBiieHHbIM B 'OCT CISPR 11, knacc A, rpynmna 1.

3.2 TexHHYECKHE XapaKTEPUCTUKHU

3.2.1 OCHOBHBIE TEXHMUECKUE XaPAKTEPUCTUKU MTPUBEJEHBI B TabmuIe 1.
Tabmura 1
HaumenoBanue
3navenue s ucnoigHenus Ha 6000 A
napamMmeTrpa

HomuuansHoe Hanpsbkenue, kB 35
Haunbonbiiee pabouee HanpsbkeHue, KB 40,5
HomMunasibHast yactora nepeMeHHOro Toka, I 1y 50
KonnuecTBO BTOpUYHBIX OOMOTOK, IIT.: 2%

Krnacc TouHOCTH BTOPUYHBIX OOMOTOK I10
['OCT 7746

TUT U3MEPEHUMN

0,2S; 0,2; 0,5S; 0,5

JIJIS1 3aIUThI 5P; 10P
HomunanbHast BTopryHasi Harpy3ka BTOPUUHBIX

0OMOTOK € MH/TyKTUBHO-aKTUBHBIM KO3((DULIEH-

TOM MoIHOCTH cos @ =0,8, B-A:

TUISL U3MEPEHUN 30%*
JUIS 3aAIUATHI 30**
HomunanbHas npenenbHas KpaTHOCTh BTO- 20
pUYHON OOMOTKHM JJIs 3aIIIUTHI, HE MEHEE

Homunanehbiil ko3¢ duirieHT 6€30macHoCTH

npruOOPOB BTOPUUHOM OOMOTKH JIJIsi U3MEpe- 10%*
HUM, He OoJee, MpU HOMUHAIILHOM TIEpPBUY-

HOM TOKe, A:

TpexceKkyHIHbIM TOK TEPMUYECKON CTOUKOCTH 240

[Ipumeuanus

1 * KoHKpeTHOE 3Ha4YCeHHE KOJIMUECTBA BTOPUYHBIX 0OMOTOK, UX KIJIACC TOYHOCTHU

YTOUYHAIOTCA IIPU 3aKa3ec.

2 ** CrangapTHbIC 3HAYCHUS, KOTOPBIE MPEAJIAratoTCs M0 YMOIYAHHIO.
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PacuerHblie 3HaUEHNS COMMPOTUBIICHHS] BTOPUYHBIX 0OMOTOK TIOCTOSSHHOMY TOKY TIPUBE/IE-
HBI B Ta0IUIlE 2.

Tabmauma 2
By =S S >
Tz o 3 = = Yo = S
== = B = 58 = S k3=
g 2 = o3 = T g & £0O
<z 53 5% =25 5%
a3 =i z T S & = 5.2 S &
= g =) = ©\© QKOHO
© o = = s s C & O 2% 2 &
: 2 cE ¢ 8 < = e &
S mg mg )
TOJI-35 111-9.2 6000 5 JUTSI ©3MEPEHUs 0,69
JIUIS 3aIUTEI 1,21

3.2.3 PacueTHble 3HAUYCHHUSI HOMUHAJIBHOW MPEAEIbHON KPATHOCTU BTOPUYHBIX 00-
MOTOK ISl 3alIUATHI B 3aBUCUMOCTH OT HOMUHAJIbHOM BTOPUYHOW HATPY3KH MPUBEJICHBI B
IIPUIIOKEHUU A.

3.3 VYcrpouctBo

3.3.1 TpancdopmaTopsl BBINOJHEHBl B BHUJI€ IIMHHOW KOHCTPYKLIHMH C SKPAHOM,
MOHOJIMTHOM ¢ OMOpOM, 00ecreunBaroliei HeoOX0AUMYIO VIMHY MyTU yTeuku. Posb mep-
BUYHOM OOMOTKH BBIMOJIHSIET IIMHA Wik TokonpoBoa OPY. TpanchopmaTopsl UMEIOT ABE
BTOPUYHbBIE OOMOTKH.

BtopuuHbie 00MOTKM HAMOTaHbI HA TOPOUAIBHBIE MAarHUTOTIPOBO/IBI.

3.3.2 Kaxnas BropuuHas 0OMOTKa HaXOJUTCA HA CBOEM MarHUTOnpoBojie. OOMOT-
Ka, MpeIHa3HauYCHHAas JUIsl UBMEPEHUS U yUeTa 3JEKTposHepruu, obo3zHayaercs Nel; 00-
MOTKA JIJIs1 MUTAHUS LETNEN 3alUThl, aBTOMATUKH, CATHAJIU3ALIUU 1 yIIpaBiaeHus - No2.

[Ipu ucnonuennn tpancpopmaropos 10P/10P o6e BropruuHble 0OMOTKH IpeIHa-
3HAYCHBI JIJI 3aIUTHI.

3.3.3 MarHurtornpoBoj, BTOpUYHOW OOMOTKH ISl UBMEPEHUM UMEET TEXHUYECKUE Xa-
PaKTEpUCTUKH, 0OOecreurBaronire Tpedyemblid KodhPuimeHT 6e30macHoCTH TpUOOPOB.

334 BtopuuHbie OOMOTKH 3alUThl M30JSIIMOHHBIM KOMIAyHAOM, CO3JArOIUM
MOHOJIUTHBIH OJIOK.

3.3.5 BbIBOIbI BTOpUUYHBIX OOMOTOK M BBIBOJ 3a3€MJIEHHS JTUTOrO OJIOKa pachosio-

KEHBI B HIDKHEW 4acTH TpaHC(HOPMATOPOB U 3aKPbITHI 3AIIUTHON KPBIIIKOA.

-7 -



JEHP.671213.049 PO

JIuToii 650K MPUKPEIIEH K METAIUTMYECKOM TUIUTE, KOTOpas UMEET YEThIpe OTBEPCTHUS
JUISL KpeTuieHus TpaHchOpMaTopoB HA MECTE YCTAaHOBKH.

3.3.6 Tabnuuka ¢ TEXHUYECKUMH JAHHBIMU TpPaHC(HOPMATOPOB paCIOJIOKEHA Ha
OIIOPHOM ILINTE.

3.3.7 Ha mure TpanchopmMaTopoB mMMeeTCs KOHTAKTHAS IUIONIAAKA IS IIPHUCO-
€IMHEHUSI 3a3€MJIAIONIETO MPOBOAHUKA U OOJT 3a3€MJICHUS.

3.3.8 B BepxHeit yactu nTUTOr0 0JI0Ka MMEETCS KOHTAKT JJIsl AJIEKTPUUYECKOTO CO-
eIMHEeHUSI dKpaHa TpaHchopmaTopa U MUHbI Wk TokompoBoja OPY.

3.39 ["aGapuTHbIC, YCTaHOBOYHBIE, IPUCOEANHUTENBHBIE Pa3MEpPhl U Macca TPaHC-
dbopmMaTopoB MpUBEACHBI B PHIOKEHUSIX b.

3.4 MapkupoBka

3.4.1 CrtopoHbl TpaHCHOPMATOPOB, COOTBETCTBYIOIINE JTUHEHHBIM BBIBOIAM
NepBUYHOM 11emH, 0003HaueHbI «JI1» u «J12».

BbIBO1bI BTOpUYHOIM OOMOTKHM 7151 U3MepeHuit ooo3navatorcs « 11 1» u «11U2», 06-
MOTKH JJIs1 3aIIUTEI — « 21U 1» 1 «2U1U2».

MecTo, K KOTOPOMY JIOJKEH ObITh IPUCOETUHEH MTPOBOJIHUK, COCTUHSIIONTUN IIIMHY
WJIM TOKOTIPOBOJ € dKpaHoM, 00603HaueHo «I11».

3.4.2 BhIBOJI 3a3eMIIEHHS JTUTOTO GII0KA 0003HAYAETC « = ».

3.4.3 TpanchopmaTopbl cHaGX)EHBI TAOTMIKON TEXHUUECKUX JAHHBIX C yKa-
3aHUEM OCHOBHBIX TEXHUYECKUX XAPAKTEPUCTUK U MPEAYIPEXKIAOIIEN HAANUCHIO O
HaIpPSKEHUU HA PA30MKHYTHIX BTOPUYHBIX 0OMOTKAX.

4 Okcnayaranus TpaHcGopMaTopoB

4.1 TloaroroBka TpaHC(OPMATOPOB K IKCILTYaTALUH

4.1.1 Tpanchopmatopbl paciakoBaTh U MPOBEPUTH KOMITJIEKTHOCTb.

Tpanchopmatopbl THIATETBHO MPOTEPETh IJIs YIAJICHUS MbUIM, TPS3U U MOBEPX-
HOCTHOU BJIArd.

YOenutbcsi myTeM Hapy>KHOTO OCMOTpa B OTCYTCTBHM TOBPEXKICHHI BBIBOJIOB U

KopIyca TpaHc(hopMaTopoB.
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4.1.2 O0s3aTeIbHO COETUHUTH PKpaH TpaHcPopMaTopa C MKUHON WK TOKO-

npoBojioM OPY. CeueHue cCoeqUHSIONIETO TPOBOJIHUKA HE MEHEE 2,5 MM, OtueHTpoBaTh
muHy Wik Tokonpooa OPY B okHe TpaHcdopmartopa.

Mecto a1 ycTaHOBKH TpaHCHOPMATOPOB JOKHO 0OecriedynBaTh YAOOHBIM JOCTYI
K KJIEMMHHKY BBIBOJIOB BTOPUYHBIX OOMOTOK.

[TogBecTn kabenab K BBIBOJIAM BTOPUYHBIX OOMOTOK M IPOM3BECTH HEOOXOJIUMBIC
ANEKTPUUYECKUE COCTMHEHUS, IPEABAPUTEIHLHO OUYMCTUB BCE KOHTAKTHBIE MOBEPXHOCTU OT
3arpsA3HEHUM CYXOW BETOIIIBIO.

3a3zeMiuTh TpaHC(HOPMATOPHI, TPUCOCTUHUB K BHIBOY 3a3€MJICHHUSI JIATOTO OJIOKA H
K 00JITYy 3a3eMJICHUS, PACIIOI0KEHHOMY Ha paMme TpaHc(popMaTopoB, KOHTYP 3a3EMIICHUSI.

[TmomOupoBaHUE BBIBOJIOB BTOPUYHBIX H3MEPUTEIBHBIX OOMOTOK TPOM3BOIUTCS
MIOCJIE MOHTAaXKa BTOPUYHBIX COCAMHEHUM YITOJTHOMOYEHHOM Ha 3TO CITY>KOOM.

KileMMHUK BBIBOJIOB BTOPHUYHBIX OOMOTOK 3aKPBITh 3alIUTHOW KPBIIIKOM, MOJI0-
JKUB, TIPEJIBAPUTEIIBHO, TPOKJIAJIKY.

[Ipu MOHTaX€ ¥ OAKIIOUCHUH TpaHC(HOPMATOPOB CIAEAYET COOM0AATh TPEOOBAHUS
['OCT 10434 nnst KOHTaKTHBIX COSTMHEHHUH 110 MOMEHTY 3aTsKKH B COOTBETCTBUU C Ta0-
JIUIEN 3.

Tabmuma 3
Kpyrsamunit moment, H'm
Juametp pe3bObl, MM | BOJITOB M BUHTOB [JIs1 KOHTAKTHBIX | BONTOB /151 KperIeHHs
BJICKTPUYECKUX COCTUHEHUN TpaHcopmaTopa
M4 1,2+0,2 -
M6 2,5+0,5 2,5+0,5
M8 22+1,5 15+1,5
M10 30+1,5 20+1,5
M12 40+2 2543

4.1.3 Ilepen BBOJOM B DKCILTyaTallMi0 HOBBIX TpaHC(HOPMATOPOB MPOBOISTCS HC-
nbiTaHusT B o0beme, ycTaHOBIeHHOM B pazgene 104 (mrepa  «ID»)
CTO 34.01-23.1-001-2017. Metobl ucnibITaHUM - B COOTBETCTBHM C «IIpaBuiiamu TexHuU-
YECKOM AKCIUTyaTalluy AJICKTPUUECKUX CTaHUMM U ceTterd PD» u ¢ y4eToM JOMOJTHUTEN b-
HBIX yKa3aHU# HacTosero PO.

4.2  DKCIulyaTaMOHHBIE OTPAaHUYECHUS

4.2.1 Dxcmnyaranus TpaHCHOPMATOPOB JTOKHA TPOU3BOAUTHCS B COOTBETCTBUH C
«IIpaBuiiaMu yCTPONCTBA 3JIEKTPOYCTAHOBOK», «IIpaBriiaMu TEXHUYECKOMN SKCIUTyaTalluu
AJIEKTPOYCTAaHOBOK moTpeduTenei» u «lIpaBuiaMu TEXHHUECKOW IKCILTyaTalluy dJICKTPH-
YECKUX CTaHUMM U ceret Poccuiickon denepauuu» npu CIESAyOMUX OTPAHUYEHUSAX:

- BTOPUYHBIC HATPY3KHU HE JIOJKHBI MPEBBINIATh 3HAUEHUH, YKa3aHHBIX B 3.2.1;

- HauOosbliee paboyee HAMPsHKEHUE HE JOJDKHO MPEBBINIATh 3HAYEHUS, YKa3aHHO-
ros3.2.1;

- TOKM KOPOTKOTO 3aMbIKaHUSl HE JIOJDKHBI MPEBBINIATh 3HAYEHUMN, YKA3aHHBIX B
3.2.1;
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- B3HAQUCHHA MCXAHUUYCCKHNX BHCIHIHHUX BOSI[CI\/’ICTByI-OH_II/IX q)aKTOpOB HC IOJI’KHBI

npeblath ycTaHoBIeHHBIX ['OCT 30631 miig rpynnel ycnoBuid skcruryaranuu M1;
- KauyecTBO JIEKTPOIHEPTUH JIOJDKHO COOTBETCTBOBATH TpeboBaHusM ['OCT 32144;
- JIOIyCKaeTCsi KpaTKOBPEMEHHOE, B TeUEHUE He OoJiee 2 4 B HEJEINIO, MOBBIIICHUE

nepBUYHOTo Toka Ha 20 % 1Mo OTHOUIEHUIO K HAaMOOJbIIIEMY paboueMy IEPBUYHOMY TOKY.

S IloBepka TpancdopMaTOpoB

5.1 Tpanchopmaropsl Toka nosepsitorcss B coorBeTcTBUU ¢ I'OCT 8.217. UnTep-

BaJI MEXy TOBEpKamu 16 JieT.

6 Texnuueckoe oOCay:KUBAHUE

6.1 Ilpu TexHuueckoM OOCITYKHMBAaHHH TpaHC(HOPMATOPOB HEOOXOIUMO COOIIIO-
naTth TpeOoBanus pazjena « TpeboBanus 6e30macHOCTH» HacTosero PO.

6.2 PaboThl MO TEXHUYECKOMY OOCIY>KMBAaHUIO CJIEIYET MPOBOJIUTH B CPOKH,
npeaycMoTperHbie OPY, B KOTOPBIX 3KCILUIyaTUPYIOTCS TpaHC()OpMaTopbl, HO HE PExKe
OJIHOTO pasa B TPH roJia.

6.3 Ilpu TexHHMYECKOM OOCITYKUBAHUU MPOBOASATCS CIEAyIOlre paboThI:

- OYHMCTKa TPaHCPOPMATOPOB OT MBUIN U TPSI3U CYXO BETOIIbIO, HE OCTABIISIONICH
BOopca unu cMoueHHou B yaut-cnupute 'OCT 3134;

- BHENIHUI OCMOTpP TpaHC(HOPMATOPOB JIJIsl TPOBEPKU OTCYTCTBHS HA MTOBEPXHOCTH
U3OJISIIIAN TPEIIUH U CKOJIOB;

- TMpOBEpKa KperieHus TpaHc(hopMaTopos;

- TMPOBEPKA HAJIEIKHOCTH KOHTAKTHBIX COCIUHECHUM;

- HWCTbITaHUS, O0BEM M HOPMBI KOTOpbIX yctaHoBieHbl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

6.4 VYkazaHusg ¥ peKOMEHIAIMU IO METOJIaM MPOBEJCHUS UCTIHITAHUN U OIICHKE
UX pe3yJbTaTOB:

- W3MEPEHHE COMPOTUBIICHUS U30JISIIMKA EPBUYHON 1lenu MeraommeTpoM Ha 2500 B.
Hampsoxenue npukiaasiBaeTcss Mexny BeiBosioM “II1” sxpana Tpancdopmaropa u coeau-
HEHHBIMU BMECTE BBIBOJIAMU BTOPUYHBIX OOMOTOK, U 00iToM 3a3emieHusi. ConpoTusie-

HMe u30iuM - He MeHee 1000 MOw;
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- H3MCPCHUEC COIMPOTHUBIICHUA H30JIALIMHU BTOPHUYHBIX O6MOTOK MCTAaOMMETPOM Ha

1000 B. Hanpspxkenue npukiIagbiBacTCsl MKy BBIBOJAMH KaXK10M OOMOTKHU U COEUHEH-
HBIMHU BMECTE BBIBOJIAMH JAPYTHX BTOPUYHBIX OOMOTOK U 00JITOM 3a3emieHusi. ConpoTuB-
JICHHE U30JI1uH - He MmeHee 50 MOw;

- OpHU TPOBEACHUM UCIBITAHUMN 3JIEKTPUUYECKON MPOYHOCTH U3OJALMHU MEPBUYHON
ey, HanpsDKeHUe MpUKIIaabIBaeTca MexXay BbiBogoM “LII” skpana Tpancopmaropa u
00JTOM 3a3eMJICHUS, TPU ITOM BTOPUYHBIE OOMOTKH JOJIKHBI ObITH 3aKOPOUYEHBI U 3a3EM-
JICHBI;

- 0P OPOBEACHUH UCIBITAHUN 3JIEKTPUUYECKOW MPOYHOCTU M30JISIIUU BTOPUYHBIX
00MOTOK OJITHOMHUHYTHO€ HaIpsKEHUE MPOMBIIIJIECHHON 4acToThl 3 KB mpuKiIaibiBacTCs K
OJIHOM M3 OOMOTOK MPH 3a3€MJICHHBIX JIPYTUX;

- pacyeTHbIC 3HAUYCHUS HAMPSDKEHUS I MPOBEpKU Koddduimenta 6€30macHOCTH
pruOOpPOB OOMOTOK JIJIsl U3MEPEHUS TTPUBEICHBI B Tabnuiie 4. I3MepeHHOe 3HaYeHHEe TOKa
JIOJDKHO OBITH HE MeHee 5 A;

- HU3MEpeHHEe TOKa HaMarHMYMBAaHUS BTOPUYHBIX OOMOTOK ISl 3alIUTHI JOJHKHO
IPOU3BOAUTHCS MPY 3HAYCHUSAX HANpPsHKEHUM, YKa3aHHBIX B Ta0iuie 4. M3aMepenHoe 3Ha-
YEHUE HE JIOJKHO OTJIMYAThCSl OT YKa3aHHOTO B macnopte 6ojiee yeM Ha + 10 %;

- pacyeTHOE 3HAUYECHUE HAIPSKEHUS JIJIs1 CHATHUS BOJIbT-aMIIEPHON XapaKTEPUCTUKHU
0OMOTOK /111 U3MEpeHus NpuBeAeHO B TaduIe 5. M3sMepeHHoe 3HaueHne He JOJIKHO OT-
JMYaThCs OT YKa3aHHOro B macnopte 0osee yeM Ha + 10 %;

- I U3MEpPEHUs TOKOB HAMarHMYMBAHUS K HMCIBITYEMON BTOPUYHOM OOMOTKE,
IpU PA30MKHYTOM IEPBUYHON OOMOTKE, MPUKIIA/ILIBACTCSA HAMPSDKEHHE, YKa3aHHOE B Ta0-
munax 4 u 5. Ilpu 3TOM JTOJDKEH MCMOJIb30BaThCsl BOJBTMETP A(()EKTUBHBIX 3HAYCHUU

KJ1acca TouHoctu 0,5 ¢ BXOJHBIM conpoTuBieHrueM He Mmenee 10 MOw.
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Tabmnura 4
PacuetrHoe HanpspxkeHue*, B, B ki1accax TOYHOCTH
KoHcTrpyk- HOMI/IHaJILHIZIH HOMI/IHaJIBHIjII/I Cpemee | DdbdextusHOC Cpennee SdexTBHO
TUBHOE IIEpPBUYHBII BTOPUYHBIN 3Haue-
3HaYEHUe 3HaYEHUE 3HauUEHUe
HCITOJTHCHHE TOK, A TOK, A HUE
0,25;0,2; 0,58S; 0,5 5P; 10P
TOJI-35 1I-9.2 6000 5 110,0 122,0 319,0 354,0
[Tpumeuanue - * [Ipy HOMUHATILHONH BTOPUYHON HarpysKe.
Ta0muma 5
KoHcTpykTHBHOE HomuHanbHbII HomuHanbeHb1i Pacuernoe
UCIIOJIHEHUE IIEPBUYHBIN TOK, A BTOPUYHBIN TOK, A HanpsbkeHue, B
TOJI-35 111-9.2 6000 5 49,0

3HaYCHUS UCIBITATCIbHBIX HANPSHKECHUH ISl IPOBEICHHUS UCTIBITAHUN DJICKTpUYe-
CKOM MPOYHOCTH W3OJSIUUA MEPBUYHOM U BTOPUUYHBIX OOMOTOK, CONMPOTUBIICHUS MU30JIsI-
MY OOMOTOK M HM3MEPEHHBbIC 3HAYCHMS TOKOB HaMarHUYMBAHUS BTOPUYHBIX OOMOTOK
YKa3bIBAIOTCS B MACIIOPTE HA U3JICIIHE.

6.5 Ilo ycMOTpeHHIO MPEaNPUATUS, IKCILTyaTUPYIOUIEro TpaHchOpMaTopsl, 00b-
eM palboT MO TEXHUYECKOMY OOCTY>KUBAHUIO MOKET OBITH COKpAIIICH.

6.6 TpancdopmaTopsl HE TPEOYIOT pEMOHTA 3a BECh CPOK CIIykObI. IIpu HECoOT-
BETCTBHH TEXHUYECKUX MapaMeTpoB TpaHchopmaTopoB HacTosmeMy PO, tpanchopmaro-
pBbI HEOOXOJIUMO 3aMEHUTD.

7 TpeOoBaHus K IOATOTOBKE MEPCOHAJIA
7.1 Tlpu ycranoBke TpaHcopmatopoB B OPY paboTbl HOMKHBI MPOBOJUTHCS

MoJ, PyKOBOJICTBOM U HAOJIOJICHUEM WHXKEHEPHO - TEXHUUYECKUX paOOTHUKOB paboOunMH,
00YUYEHHBIMH BBITTOJHEHUIO HEOOXOIUMBIX ONEpaIuii U UMEIOIUMU KBATU(PUKAITMOHHBIN
pa3psi HE HUXKE 3.

7.2 Tlpu TexHUYECKOM OOCITY>KMBAaHUM TpaHC(PopmaTopa U MPOBEICHUU €r0 HC-
MBITAHUM PaOOTHI TOJKHBI MPOBOJUTHCS OOYUYEHHBIM MEPCOHATIOM, MPOIISAIINM CIICIH-
aJbHYIO MOJTOTOBKY M CTOXXUPOBKY, U JOMYIIEHHBIC K MPOBEACHUIO WCHBITAHUIN B JCH-
CTBYIOIIEU JIEKTPOYCTAHOBKE.

Bpurana, npoBojsinas TEXHUYECKOE 00CTY>KUBAaHWE U UCTIBITAaHUE, JOJIKHA COCTO-

ATb HC MCHCC YCM U3 ABYX YCJIOBCK, U3 KOTOPLIX ITPOU3BOJNUTCIIL pa60T JOJIDKEH UMCTh
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KBATM(PUKALIMOHHYIO IPYIIITY MO 3JeKTpode3onacHoCTH He Hike [V, a ocTalibHbIe YJIeHbI

opuranpl — He HUXKe I11.
8 VYmnakoska. Xpanenue

8.1 TpancopmaTopsl Ha IPEANPUITHH - U3TOTOBHUTENE YKIAABIBAIOTCS B TPAHC-
HOPTHYIO pamy.

8.2 XpaHeHHE U CKIAIUPOBaHUE TPaHC(HOPMATOPOB MOKET MPOU3BOAUTHCS B
NOMENICHUAX WX M0 HaBecoM. JlommycKaeTcs XpaHeHUe Ha OTKPBITHIX IUIOMIAIKaX.

8.3 XpaHeHue M CKJIaJUPOBaHHE TPAHC(HOPMATOPOB MOXKET MPOU3BOAUTHCS B
ylHakoBKe WiIH 0e3 Hee.

8.4 Ilpu xpaneHuu TpaHcPoOpMaTOpoB O€3 YMAKOBKHU JOJKHBI OBITH HMPUHSTHI
MepBbI MPOTUB BO3MOXHBIX MOBPEXKACHUN.

8.5 o yctaHOBKHM TpaHChHOpPMATOPhI JOJKHBI XPAHUTHCS B YCIOBUSIX, COOTBET-
cTByromux yciaosusam xpanenus 9 'OCT 15150.

8.6 Cpok 3amuThl TpaHCHOPMATOPOB KOHCEPBAIIMOHHOW CMa3KOW, HAHECEHHOU
Ha IPEANPUITHH - U3TOTOBUTENE, COCTABISET TPH roja.

Cpok ucuucisieTcst oT 1aThl KOHCEPBALMHU, YKa3aHHOW B MAaCIOPTE Ha U3JETIHE.

[lo ucTeueHnn yKa3aHHOTO CPOKa METAINTMYECKHUE YACTH MOJJIeKAT EPEKOHCEpPBa-
MU C TPEeABapUTENIbHBIM YIAJICHUEM CTapoil KOHCEpBALIMOHHOW cma3ku. KoHcepBaimio
npoBoauTh 1o 'OCT 9.014 koncepBauronnsiM maciaom K-17 'OCT 10877 wnu apyrum
MetoaoM u3 npeaxycMmorpeHusix ['OCT 23216.

9 TpancnoprupoBaHue

9.1 TpancnoptupoBaHue TpaHCHOPMATOPOB BO3ZMOKHO JFOOBIM 3aKPBITHIM BUIOM
TPaAHCIIOPTAa Ha JIFOObIE pacCTOSIHUS B yclioBuUsiX TpancnoptupoBanus XK 'OCT 23216.

9.2 TpanchopMaTopbl OTHOPABISAIOTCS C MPEANPUITHS - U3TOTOBUTENSI B TPaHC-
IIOPTHOU pame B KOHTEMHEPAX, & TAKIKE B 3aKPHITHIX aBTOMAILIMHAX.

9.3 TpanchopmaTopbl TPAaHCHOPTUPYIOTCS B BEPTUKAIBHOM IMOJIOXKEHUHU B
TpaHcopTHOU pame. [lpu TpancnopTupoBaHUM TpaHCPOPMATOPHI JOJHKHBI OBITH KECTKO
3aKpEIUIEHBI OT NEPEMEILECHUS PACTSHKKAMU U YTIOPaAMU.

9.4 TpaHcnopTHpOBaHUE B CaMOJIETaX JOJIKHO IMPOU3BOIUTHCA B OTAIlJIMBAEMBIX

ITCPMCTU3UPOBAHHEBIX OTCCKAX.
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9.5 Kiuumaruueckue ¢akTopsl MpU TPAHCHOPTUPOBAHUU TpaHCHOPMATOPOB

JIOJKHBI COOTBETCTBOBATH ycloBUsIM xpaHeHus 9 'OCT 15150.

9.6 Tlogbem TpaHchOPMATOPOB OCYIIECTBISATH COTJIACHO CXEMaM CTPOIOBKHU
TpaHchopMaTOpOB, MPUBEICHHBIM B NpuioxeHuu B. Ilpu 3ToM oTkioHeHue tpanchop-
MaTOpPOB OT BEPTUKAJIBHOIO MOJ0KEHUs Oosee ueM Ha 15 © He nomyckaercs. Jlomyckaercs
obeM TpaHc(hopMaTOpa MpY MOMOIIU CTPOTIBI, TPOITYIIIEHHOM Yepe3 ero OKHO.

9.7 Ilpu npoBeleHUM TaKEIAKHBIX padOT HEOOXOJUMO MPUHITh MEPBI MPOTUB BO3-
MO>KHBIX MOBPEXKICHUN MOBEPXHOCTU TpaHc(hopmaTropoB. CTpomnbl JOHKHBI UMETh PE3UHO-
BYIO WJIM UHYIO MATKYIO 000JIOUKY, HE IOBPEXKIAIOIIYIO IOBEPXHOCTh TPAaHC(POPMATOPOB.

9.8 TpanchopMaTopbl yCTAHOBUTH HA ()YHIAMEHT WJIM ONOPHbIE KOHCTPYKLIUU U
3aKPENUThH C IOMOIIbIO AaHKEPHBIX OOJITOB.

[Ipumeuyanus

1 AnHxepHble OONTHI ISl KPEIUIEHUS] TPAHCPOPMATOPOB B KOMIUIEKT MOCTaBKH HE
BXOJAT.

2 AHkepHbIe O0NTHI HE SBIIAIOTCS 3a3€MIISIIOLUM 3JIEMEHTOM.

10 Yruamsanus

10.1 Tlpu TpaHCHOPTHPOBAHUU, XPAHEHUHU, HKCILUTyaTallMU, UCOIBITAHUN U YTHIIU-
3a1uu TpaHchOpMaTOphl HE MPECTABISIOT BpeAa ISl OKPYKAIOIIEeH Cpellbl U 30POBbSA
YeJIoBeKa.

10.2 Tlocne okoHYaHUS CPOKA CIYKObI TpaHC(POPMATOPHI MOJICKAT CIIUCAHUIO U
YTUIN3ALMH.

10.3 TIlpu yrunuzanuu T0JKHBI OBITH BBITIOTHEHBI CIAEAYIOMINE PEKOMEH IAINHN

- METaJUIMYeCKHE COCTaBHbBIC YACTH TpaHC(HOPMATOPOB (ME/Ib, CTAIb DIIEKTPOTEX-
HUYECKasi U KOHCTPYKIIMOHHAS ), BRLICBOOOXKICHHBIE MEXaHUUYECKUM ITyTEeM, JOJIKHBI OBITh
nepeaanbl Ha MPEANPUSITHS, TPOU3BOISIINE TTepepadboTKy (YTHIM3AIMIO) IIBETHBIX U YeP-
HBIX METAJUIOB;

- (hparMeHThI TUTOW W3OJSAIUU, DIIEKTPOU3OSIIUNOHHBIN KApTOH U IPYTUE U30JIS-
IIMOHHBIC MaTEPHAJIbI, OTXOAbl YIAKOBOYHOM TIEHBI, HE TIOIJICKAIIHNE TIepepadOTKe, TOTK-
HBbI OBITh TIEPEIAaHBl HA MOJIMTOH MPOMBINIJIEHHBIX WM TBEPABIX OBITOBBIX OTXOJOB IS

pa3MenICHus;
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- OTXOAbl YIIAKOBOYHBIX KAapTOHA, IIJICHKU " 6YMaFI/I JOJIXKHBI 6BITB nepezxaHbI Ha

NpCAIpUuATHUA, IIPOU3BOAAININC YTHIIN3AIUIO JAHHBIX BUJIOB OTXOJ0B,
- 0TXOJbI ynaKOBOHHOﬁ I[GpCBSIHHOﬁ Tapbl IIOAJICKAT KaK YTHIHN3dllWHU, TaK H

Pa3MCIICHUIO Ha ITOJHUTI'OHEC ITPOMBIINUIICHHBIX HUJIN TBCPAbIX OBITOBBIX OTXOJOB.
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[Tpunoxenue A
(cmpaBOYHOE)
PacueTHble 3HaueHN HOMUHATIBHOM NPEAEIbHOM KPATHOCTH BTOPUYHBIX OOMOTOK JIJIsI 3aIIIUThI

B 3aBCUMOCTH OT HOMUHAIBHOW BTOPUYHOM Harpy3Kku B kiaccax ToyHocTd SP u 10P
Tabmuma A.1

Homunanbhas
BTOpUYHAS 3 5 10 | 15 | 20 | 30 | 40 | 50 | 60 | 75 | 100
Tun
rpatchopva- Harpyska, B-A
P p Koaddunuent
TOpa
Tpanchopma- HomunanbsHast npenesibHasi KpaTHOCTh
895054
TOJI-35 111-9.2 6000/5 45 |28 |26 |24 [ 23 [20] 18 | 17|15 ] 14 | 115
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IIpunoxenue b
(o0s3aTenbHOR)

["abapuTHbIe, yCTAaHOBOYHBIC, TPUCOECIUHUTENLHBIE pa3Mephl U Macca TpanchopmaTopoB Toka TOJI-35 111-9.2
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[Tpunoxenue B
(00s13aTeIBLHOR)
CxeMslI cTpornoBku TpancpopmaropoB Toka TOJI-35 I11-9.2

hat

Pucynok B.1 — Cxema cTponoBku
Tpanc(hopmMaTopoB B pame

Pucynok B.2 — Cxema cTponoBku
TpanchopmMaTopoB 63 pambl
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