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Hacrosiee pykoBoacTBO 10 3kciutyatauuu (PD) comep uT cBeeHus: 0 Ha3Haue-

HUM, KOHCTPYKIIMH, XapaKTepucThkax TpancpopmatopoB Toka TJIII (nanee - «rpanc-
(dopMaTopel»), MpeJHA3HAYEHHBIX JJIs1 BHYTPUPOCCUHCKHUX IOCTABOK, ISl ATOMHBIX

cranmuii (AC) u yka3zaHus, HeOOXOAMMBIC TSl PABUJIBHON MX SKCIUTyaTalllu.

1 HopmaTuBHBIE CCHLUIKH

1.1 B HacTosleM PYKOBOJCTBE IO AIKCILTyaTallMM HCIOJb30BAaHbI CCHUIKM Ha
CJIEIyIOLIME CTaHAAPTHI:

['OCT 8.217-2003 I'CH. TpanchopmaTtopsl Toka. MeToanka NOBEPKH.

['OCT 9.014-78 EC3KC. BpemeHHass NpOTMBOKOPPO3WOHHAS 3allATa W3JIEITUH.
OO6mue TpedboBaHUsI.

['OCT 1516.3-96 DnexTpooOopy10BaHUE MEPEMEHHOTO TOKA HAa HaIpPsHKEHUs OT 1
10 750 kB. TpeGoBaHus K 3JIEKTPUUECKON MTPOYHOCTH U3OJISAIUU.

['OCT 3134-78 YaitiT-ciuput. TeXHUYECKHE YCITOBUS.

['OCT 7746-2015 TpauchopmaTtops Toka. OOITHE TEXHUYECKHUE YCIOBHS.

['OCT 8865-93 CucteMmsl sanekTpuyeckoit nzonsuuu. O1eHKa HarpeBOCTOMKOCTH U
KJ1accuuxaus.

['OCT 10877-76 Macno koncepBaumonHoe K-17. Texanueckne yCcinoBusi.

['OCT 15150-69 Marmmnebl, mpubopsl U Apyrre TeXHUUeckue u3nenus. VMcrnomnenus
JUTSL pa3IMYHBIX KIIMMAaTUYECKUX paiioHOB. Kareropuu, yciaoBus sKCIuTyaTalliu, XpaHEHUs 1
TPaHCIIOPTUPOBAHUS B YACTH BO3ACUCTBHS KJIMMATHUECKUX (PAKTOPOB BHEIIHEHN CPEIbI.

I'OCT 15543.1-89 Vznemmst 2IeKTPOTEXHUUESCKUE U IPYTHE TeXHIUYecKue m3aesst. OQorme
TpeOOBaHMS B YACTH CTOMKOCTH K KJIIMMAaTHUYECKUM BHEITHUM BO3JICHCTBYIONIUM (PaKTOpam.

['OCT 23216-78 W3nemust 3neKTpOTEXHUYECKUE. XPAHEHUE, TPAHCIIOPTUPOBAHKE, Bpe-
MEHHas MPOTUBOKOPPO3MOHHAS 3alllMTa, yIakoBka. OO1me TpeOOBaHUS U METOIbl UCTILITAHUIA.

['OCT 28779-90 Marepuaiibl 31eKTpOU30ALMOHHBIE TBEpAbIE. MeToasl onpene-
JICHUSI BOCIUTAMEHSIEMOCTH 10T BO3/IEHCTBUEM UCTOYHHKA 3aKUTaHUSI.

I'OCT 30631-99 O6mue TpeboBaHMs K MalllMHAM, IPUOOpPAM U IPYTUM TEXHHYE-
CKUM M3CIUSIM B YacCTH CTOMKOCTH K MEXAHWMYECKUM BHEIIHHUM BO3JCUCTBYIOIINM
(dakTopam npu dKCILTyaTaluu.

['OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEACTB 3JIEKTPOMArHUTHAS.

TexHuyeckue cpeacTBa JJisl aTOMHBIX CTaHIUN. TpeOoBaHUs U METO/IbI UCIIBITAHUM.
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I'OCT 32144-2013 Dnextpuueckass dHeprus. COBMECTUMOCTh TEXHHYECKHUX

CPEICTB 3JEKTpOMarHuTHas. HopMbl KayecTBa 3JIEKTPHUYECKOW SHEPTUHM B CUCTEMAxX
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAUYCHHUS.

['OCT 33757-2016 IloanoHbI TUIOCKHE NEPEBIHHABIC. TEeXHUUECKHUE YCIOBHS.

['OCT P 50648-94 CoBMECTUMOCTh TEXHHYECKHUX CPEICTB JJIEKTPOMArHUTHAS.
VY CTOMYMBOCTh K MATHUTHOMY TIOJIFO TPOMBIIUIEHHOW 4acTOThl. TexHuyeckue TpedoBa-
HUSI U METO/Ibl UCTIBITAHUM.

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHUYECKUX CPEICTB DJICKTPOMATHUT-
Has. [IpomblnuieHHble, HayuHble, MeauuHckue U ObitoBbie (ITHMB) BbIcOKOYAacTOT-
HbIe ycTpoiicTBa. Pannonomexu unyctpuaibabie. HopMbI 1 METOIBI H3MEpPEHUH.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUHN IIIEKTPOOOOPYIOBAHUS.

CTO 34.01-23.1-001-2017 O6beM 1 HOPMBI UCTIBITAHUN AIIEKTPOOOOPYTOBAHUSI.

[IpaBuna TEXHUUYECKOM IKCIUTyaTalliH 3JIEKTPUUYECKUX CTAaHLMUN U ceter Poccuii-
ckoit denepannu.

[IpaBuna mo oxpaHe Tpyaa MpH SKCILTyaTalllK 3JIEKTPOycTaHoBoK (oT 15.12.2020 r.
Ne 903n).

[IpaBuia TEXHUYECKOM AKCILTyaTallMK 3JIEKTPOYCTaHOBOK MOTpeOUTENE.

[IpaBuna ycrpoiicTBa 35eKTpoycTaHoBOK. Ceapmoe usaanue. lllectoe n3nanue.

HIT-001-15 OO61mume nosmoxkeHus odecrneueHus 0€30acHOCTH aTOMHBIX CTAHIIUH.

HII-031-01 HopMbl mpoeKTHPOBaHUS CEMCMOCTOMKIX aTOMHBIX CTaHIIHIA.

2 TpeGoBaHus 6€30MACHOCTH

2.1 Ilpu npoBeaeHnH BceX pabOT MOKHBI BHIMOIHATHCS MPaBUIa TEXHUKH 0€3-
OIAaCHOCTH, ACUCTBYIOLINE HA MIPEANPUATHH, SKCILTyaTUPYIOLIEM TpaHC(HOPMAaTOPHI.

[Tpu moAroTOBKE K HKCIUTyaTallH, IPU MPOBEACHUN TEXHUUECKOTO 00CTYKUBAHUS
JOJKHBI BBIMONHATHCS «[IpaBuiia ycTpoilcTBa 37€KTpoycTaHOBOK», «IIpaBuiia TexHH-
YEeCKOM 3KCIUTyaTalluM 3JIEKTPOYCTAaHOBOK MoTpeduTenei», «lIpaBuia mo oxpane tpyna
MPU SKCIUTyaTalluU JIEKTPOYCTAHOBOKY.

2.2  TpeGoBanus Oe3omacHOCTH ipu moBepke Tpanchopmaropos — 1o 'OCT 8.217.

2.3 IlpousBoacTBo paboT Ha TpaHchopMaTopax 0e3 CHATUS HATIPSHKCHHM C Tep-

BUYHBIX LIETIEW HE JIOMYCKAETCH.



1IT.671 234.001 PO
24 BHUMAHUME! IIPU1 OKCIUIVATALIMMA TPAHCO®OPMATOPOB

HEOBXOJIMMO NCKIIFOUUTH PASMBIKAHUE BTOPMYHBIX OBMOTOK!
2.5 BapuanTt 3a3emiieHHs] BTOPHUUHBIX OOMOTOK OMNpEeNeNsieTcs MoTpedureneM B

COOTBETCTBHH CO CXEMOI BTOPHUHBIX IPUCOEAUHEHUHN TpaHC(HOPMATOPOB.

3  Onmucanue u padora TpancpopmMaTopon

3.1 Ha3nauenue Tpanchopmaropon

3.1.1 Tpanchopmaropsl Ciy)Kar I TEpeaadyd CUTHaja H3MEPHUTEIIbHOW WH-
dbopmanmu mprudopaM U3MEpPEHHUs, 3aIUThl, ABTOMATUKH, CUTHAJIU3AINY U yIIPABICHUS,
JUJISl U30JIMPOBAHUS 1IEeNeld BTOPUYHBIX COCAMHEHUN OT BBICOKOTO HAIPSIKEHUS B AJIEK-
TPUYECKUX YCTAHOBKAxX MEPEMEHHOr0 Toka yacTtoTou 50 I'.

3.1.2 TpanchopmaTopsl mpeaHA3HAYECHBI Ui YCTAHOBKM B KOMIUIEKTHBIE pac-
npenenutenbHbie yeTpoicTBa (KPY) u TokonpoBobI.

3.1.3 TpauchopmaTopsl UMEIOT KIMMATHYECKOE HCIIOJHEHHE «Y)» KaTeropuu
pasmenienus 3 o ['OCT 15150 u npenHasHayeHbl 171 SKCILTyaTaldd B CHEAYIOIIMX
YCIIOBHSX:

- BBICOTA YCTAHOBKH HaJl ypoBHEM Mops — He Oosee 1000 m.

[To cornacoBaHuio ¢ MOTPEOUTENEM BO3MOMXHO M3rOTOBJIEHHE TPaHC(HOPMATOPOB
1151 paboThl Ha BeIcoTe cBhIe 1000 M;

- BepxHee paboyee 3HAUEHUE TEMIEPATYPbl OKPYKAIOIIEr0 BO3AyXa, C YYETOM
neperpesa Bo3ayxa Baytpu KPY, 55 °C;

- HIDKHEE 3HAUYE€HHE TEMIIepaTypbl OKPYXAIOIIEro BO3AyXa MpPH SKCIUTyaTalluH,
OTHOCHUTEJIbHAS BIAXXHOCTD, JIaBjieHHE Bo3nyxa — corsiacHo ['OCT 15543.1;

- OKpy’Karollas cpejia HEB3PhIBOOIIACHASI, HE COJEpXKalllasi arpeCCUBHBIX Tra30B U
MapoB B KOHIIEHTPAIUAX, PA3pYIIAONINX MOKPHITUS, METAJUIBI U U300 (aTMOCchepa
tuna |l mo 'OCT 15150);

- pabouee MoJIOKEHUE TpaHCPOPMATOPOB B MPOCTPAHCTBE — JIFOOOE;

- TpaHchopMaTopsl MPEAHA3HAYCHBI I OSKCIDTyaTallid B JJIEKTPOYCTAHOBKAX,
MOJIBEPTaIOIIMXCS BO3ACUCTBUIO IPO30BbIX MEpEHANPSKEHUN MTPU OOBIYHBIX Mepax rpo30-
3aIIUThI, U UMEIOT HOPMaJIbHYI0 M30JsIMI0 ypoBHSA «0» o ['OCT 1516.3 knacca HarpeBo-

croiikocT «B» 1o I'OCT 8865 u knacca Bocriamensiemocty FH (I1TN) 1 mo 'OCT 28779;
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- TpaHchopMaTopsl COOTBETCTBYIOT TIpYIIIle YCIOBUM HKCIUTyatauuu M6 1o

['OCT 30631;

- TpaHchopMaTopbl CEHCMOCTONKH TIPU BO3ACHCTBUU 3eMJICTPSCEHUN MHTEHCHB-
HOCTBIO 8 OamioB mo MSK-64 ripu ypoBHE YCTaHOBKH HaJ HYJIEBOUW oTMeTKOU 710 70 M;

- TpaHchopMaTopbl, MpeaHa3HaueHHbIE 1T mocTaBki Ha AC, COOTBETCTBYIOT KJac-
cy 6ezonacuoctu 2H (1o cormacoBanuio ¢ 3akazurikom), 3H, 4H mo HIT-001-15 u |l kare-
ropuu ceficmocrtoiikoctu o HI1-031-01;

- TpaHc(opMaToOpbl COOTBETCTBYIOT TPEOOBAHUSAM yCTOMYMBOCTH K AJIEKTpOMAT-
HUTHBIM TIOMEXaM TIPY BO3JCHCTBHUM MAarHUTHOTO TOJIS MPOMBINIJICHHONW YacTOTHI 110
['OCT P 50648, ycranosnenusiM [y1st rpynimsl ucnonunenus 1V mo 'OCT 32137,

- TpaHc(opMaTopbl YIOBIETBOPAIOT HOPMaM HWHAYCTPUAIBHBIX paAHONOMEX,

ycranoBiieHHbIM B ['OCT P 51318.11, ximacc A, rpynna 1.

3.2 TexHUYeCcKUE XapaKTEPUCTUKU

3.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKU MTPUBEEHBI B TabuIIe 1.
Tabmuma 1

HoMuHanbHbIi NEPBUYHBIN TOK, A

HanMeHOBaHHE mapaMeTpa 1000|1500{2000(3000| 4000 [5000
3Ha4yeHue

HomMmunanbsHOe HanpsikeHue, KB 10; 15
HauGounbiee paboyee Hanpspkenue, kKB 12; 17,5
HomunanpHas 4acToTa MepeMeHHOro TO- 50
Ka, ['ng
HoMuHanbHbIM BTOPUYHBIN TOK, A 3)
KonnuecTBo BTOPUYHBIX OOMOTOK, HIT. 2,3 umm 4 |2 | 3 |2
Kracc TogHOCTH BTOPUYHBIX OOMOTOK I10
I'OCT 7746:

JUIs1 U3MEPEHUM 0,2S; 0,2; 0,5S; 0,5

TS 3aIUTHI 5P; 10P

HomunansHas BTOpnyHas Harpyska, B-A,
BTOPUYHBIX OOMOTOK:
JUISl U3BMEPEHUH B KJIACCaX TOYHOCTH
025 0.0: P4 cosp=1 1;2;2,5
0,58;05 |"Pucos ¢ =08 (marpyska 3; 5; 10; 15; 20

UHAYKTUBHO-aKTUBHASI)

IJIA 3allIUTHI B KJIaCCaX TOYHOCTHU
5P mpu cos =08 (marpyska | 3; 5; 10; 15; 20; 25; 30 | 3; 5; 10; 15; 20

10P WHIYKTHBHO-aKTHUBHA) 3; 5; 10; 15; 20; 25; 30




IIT.671 234.001 PD
Oxonyanue Ta0auIsl 1

HomuHanbHbIi NEPBUYHBIN TOK, A
HauMeHOBaHKE TapaMeTpa 1000|1500{2000| 3000 | 4000 |5000

3HadeHne

HomunanpHast mpenenbHas KpaTHOCTb
BTOPUYHON OOMOTKU JUIsl 3alIMTHI*, HE
MEHee, B KJIaCCaX TOYHOCTH:

5P 10 10

10P 18 18
Homunaneueiii koadduimeHt 6e3omnac-
HOCTU TMPUOOPOB BTOPUYHOW OOMOTKH
U1 U3MEpeHuit™, He Oosiee, B Kiaccax

TOYHOCTH:
11 | 14
0.5 16 | 19
0,2; 0,5S 4 | s (G| 14| 10 | 14
0,2S 6
TpGXCGKYHI[HBIH TOK TCPMHUYCCKON CTOH- 31’5 140 175
KOCTH, HE MCHCECC, KA

[Ipumeyanus

1 * 3HadyeHHs] HOMUHAIBHOW NpPENETbHON KPAaTHOCTH BTOPUYHOM OOMOTKH IS
3alIUThl © HOMMHAJIBHOTO KO3 uIueHTa 6€30macHoCTH MpruOOpOB BTOPUUHON 0OMOT-
KM JUIsl U3MEPEHUI MPUBEJIEHBI IPU MAaKCUMAJIbHBIX 3HAYEHUAX HOMHUHAJIBHOW BTOPHY-
HOU Harpy3KH.

2 ** Jlns ucnionuenus TJII-10(15)-5.

3 3HaueHHs] HOMUHATBLHON TpeAebHON KPAaTHOCTH BTOPUYHON OOMOTKH IS 3aIIH-
Thl, YKa3aHHble s TpaHC(POpPMAaTOPOB C HOMHHAJIBHBIM TEPBUYHBIM TOKOM
(4000, 5000) A, oOecrieunBarOTCSl MPU UCKIIFOUCHUM BIUSHUS COCEIHEN IIWHBI, HAIPU-
Mep, 1pu MexayazHom paccrossuud He MeHee 1000 mM. [Tpu mexaydasHom paccros-
Huu 560 MM 17151 ATHX TpaHCPOPMATOPOB HOMUHAIBHAS TPEieNibHAsL KPaTHOCTh paBHa 15
B Kj1acce TouHocty 10P u 8 B kmacce Tounoctu SP.

4 KonndecTBO BTOPUYHBIX OOMOTOK, X Ha3HaYEHHUE, KJIACChl TOYHOCTH, 3HAUCHUS
HOMHUHAJIBHBIX BTOPHYHBIX HArpy30K, HOMUHAJIBHOW MPEAEIbHON KPAaTHOCTH BTOPHY-
HBIX OOMOTOK JIJISl 3alllUThl U HOMHUHAJIBHOTO KO3 duiieHTa 6e30macHOCTH MpudopoB

BTOPHYHBIX OOMOTOK JIJIsl U3BMEPEHUN YTOUHSIOTCS B 3aKa3e.
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3.2.2 HauOGonbmmuii pabouyuii IepBUYHBINA TOK MPUBEACH B TAOIHIIE 2.

Tabmuma 2
HoMunanpHbIM Haubonpmuii pabounii
MIEPBUYHBIN TOK, A MIEPBUYHBIN TOK, A
1000 1000
1500 1600
2000 2000
3000 3200
4000 4000
5000 5000

3.2.3 PacuerHble 3HaUYEHHUS COMPOTHUBICHUS BTOPHUYHBIX OOMOTOK MOCTOSSHHOMY

TOKY MPHUBEACHBI B TAOIHILIE 3.

Tabmuma 3
HomuHatsHEBIHI Hcnonmueunue COHpOTI/IBJIeHI/Ie 06MOTOK IIOCTOSAHHOMY TOKY,
HepBI/ILIHHﬁ BTOpH‘lHOﬁ OM, I KOHCTPYKTUBHOI'O MCIIOJITHCHUA
TOK, A 06MOTKH TJIII-10(15) | TJIII-10(15)-1 | TJIII-10(15)-5
0,2S; 0,2; 0,5S 0,19
1000 0,5 0,22
5P; 10P 0,29
0,2S; 0,2; 0,5S 0,35
1500 0,5 0,30
5P; 10P 0,45
0,2S 0,40
2000 0,2; 0,5S; 0,5 0,46
5P; 10P 0,60
0,2S; 0,2; 0,5S; 0,5 0,72 | 0,53
3000 5P: 10P 0,02
0,2S 0,55
4000 0,2; 0,5S; 0,5 0,60 0,60
5P; 10P 0,93 0,72 -
0,2S; 0,2; 0,5S; 0,5 0,80
5000 5P; 10P 1,20 )

3.2.4 PacueTHble 3HAYCHHS HOMHUHAIBHOW MPEAECTHHOM KPATHOCTH BTOPUYHBIX
OOMOTOK JIJIs 3aLIUTHl B 3aBUCUMOCTH OT HOMHUHAJILHOM BTOPUYHOMN Harpy3ku MpuBee-
HBI B [IPUJIOKEHUU A.

3.3  VYcrpoiicTBo

3.3.1 Tpancdhopmatopsl BHITIOJHEHBI B BUJIE IIMHHOW KOHCTPYKIUU. Tpancdop-
MaTOpbI COJIep>KaT MarHUTOIIPOBO/IbI U BTOPUYHBIE OOMOTKH.

KEDI(I[&?[ BTOpHUYHAsA 00MOTKa HaXOJUTCA Ha CBOCM MAarHuTOIIPOBOAC.
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3.3.2 Jlns ucnonanenus tpanchopmaropos TJIII-10(15) Bropuunas oOMOTKa st

W3MEPECHUI U ydeTa dJIeKTpodHepruu obo3HavdaeTcss Nel, oOMOTKa [71s1 TUTaHUS TeTen
3alllMThI, ABTOMATUKHU, CUTHANM3AMK U ynpaBiaeHus - Ne2. Ilpu vcrnogHeHUU TpaHc-
dopmaropor 10P/10P o6e BropudHbIe OOMOTKHM MIPEeIHA3HAYCHBI JJIS 3aITUTHI.

Hns ucnonnennst TJIII-10(15)-1 BTOpruHas oOMOTKa IIsl M3MEPEHU W ydeTa
ANEeKTposHeprun ooo3Havaercst Nel, 0OMOTKHU Jis MUTAHUS LEnel 3aluThl, aBTOMAaTH-
KM, CUTHAIN3AaUNUN U yrpaBiieHus - Ne2 n Ne3.

s ucnonuenuss TJIII-10(15)-5 BropuyHble OOMOTKH I M3MEPCHUN M ydeTa
aneKkTposHeprun 06o3HavaroTcss Nel u Ne3, oOMOTKHU JUIsl MUTAHUS LIETICH 3allUThI, aB-
TOMATUKH, CUTHAJIM3AUU U yripaBieHus - Ne2 u Ned.

TP 3AKA3E TPAHCO®OPMATOPOB C HECTAHJAPTHBIM HABOPOM
KATYHIEK I10 KJTACCAM TOYHOCTH, HASBHAYEHME OBMOTOK YKA3AHO
B ITACITIOPTE HA U3JAEJIME N1 HA TABJIMYKE TEXHUYECKUX JAHHBIX.

3.3.3 Bropuunsie 0OMOTKH TpaHC(POPMATOPOB 3ATUTHI SMOKCUIHBIM KOMIIayH-
JIOM, 9TO 00ECMEYMBAET AINECKTPUUECKYIO M3OJIALUIO U 3aIUTy OOMOTOK OT MPOHUKHO-
BEHUS BJIATU U MEXAHUUECKUX MMOBPEKICHUM.

3.3.4 BbIBOJBI BTOPUYHBIX OOMOTOK PAaCIOJNIOKEHBI CHAPYXKHU, B CPEIHEN 4acTu
autoro Oioka Ha ¢uanne. Ponb mepBUYHONW OOMOTKM BBITIOJIHSAET ITMHA TOKOIPOBOA
unu KPY.

3.3.5 B nutom 65oke Ha (raHe UMEIOTCS 4 BTYJIKH C OTBEPCTHIMH, CITYXKAIINE
JUTSL KpEeTUIeHHsI TpaHC()OpMaTOPOB HA MECTE YCTAaHOBKH.

3.3.6 T'abapuTHble, yCTaHOBOYHBIC, MPUCOCAMHUTEIbHBIC pa3MEpbl M Macca
TpaHcGopMaTopoB IpuBeNEHH B MpuioxkeHnn b. Cxema ommMHOBKH TpaHC(HOPMATOPOB
— B IPUJIOKEHUHU B.

3.4  MapkupoBka

3.4.1 MapkupoBKka BBIBOJIOB BTOPHUYHBIX OOMOTOK peybe(Hasi, BBIOJIHIETCS
KOMITayHJOM TIpHM 3aJMBKE TPaHCPOPMATOPOB B (PopMy, MapKHPOBKA CTOPOH TPaHC-
¢bopMaTOpOB, COOTBETCTBYIOIIUX JIMHEHHBIM BBIBOJAM TIEPBHYHOW IIETH, yKa3aHa Ha
Ta0JIMYKEe TEXHUYECKUX JTAHHBIX.

3.4.2 Croponsl TpaHCHOPMATOPOB, COOTBETCTBYIOIIUE JIMHEHWHBIM BBIBOJAM

nepBUYHON 1enu, 0003HaueHbl «J11» u «J12».

8
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3.4.3 Jlns ucnonnenus tpanchopmatopo TJIII-10(15) BwIBOABI BTOPHUYHOM

oOMOTKM a1 u3MepeHuirr obozHauatorcs «1U1» u «112», oOMOTKM nmJis 3anIuThl —
«Q2U1» 1 «212».

s ucrionnenust TJI-10(15)-1 BbIBOABI BTOPHYHONW OOMOTKH JIJIsl U3MEPEHUN |
ydeTa 3eKTposHeprun obozHavarorcs «111» u «1U2», oOMOTOK 1u1si TUTaHUS TETen
3allUThl, aBTOMATUKH, CUTHAIM3ALMU W ymopaBieHusa — «2U1» u «2U2», «3Ul» u
«312».

Jiis ucnonrenust TJII-10(15)-5 BbIBOIbI BTOPHYHBIX OOMOTOK ISl H3MEPEHUN U
ydeTa 3JeKTposHepruu o6o3zHavaroTes «1U1» u «112», «3U1» u «31U2», oOMOTOK aJis
MUATAHUS [IeTeH 3alUThl, aBTOMAaTUKH, CUTHAJIU3ALUK U yIipaBiieHus - «2U1» u «212»,
«4U1» n «412».

3.4.4 ]lns ucnonHeHus TpaHcHoOpMaTopoB ¢ TMOKMMU BTOPUYHBIMU BBIBOJIAMHU
MapKHUPOBKa BBIBOJIOB yOJIMPYETCS Ha BBIBOAAX.

3.4.5 Ha tpanchopmaTopax mMeercs TabIMyKa TEXHUYECKUX JAHHBIX C MPEIy-
MpeXAarolie HAIMUCHIO O HAMPSHKEHUHU Ha PA30MKHYTHIX BTOPUYHBIX OOMOTKAX.

3.4.6 Mecro, K KOTOPOMY JOJDKEH OBITh MPUCOCAMHEH MPOBOIHUK, COCIUHSIO-

U MIUHY C 9KpaHoM, 0003HaueHo «I1I».

4  Dkcmiayarauus TpaHcGopMaTopoB

4.1 TloxnroroBka TpaHc(hOopMaTOPOB K IKCILTyaTaIlluU

4.1.1 [Ilpu ycranoBke TpancpopmaropoB B KPY nomxHbI ObITh MPOBEAEHBI:

- yJajeHue KOHCEPBUPYIOIIEH CMa3KH M OYMCTKA TpaHC(HOPMATOPOB OT MbUTU U TPsi-
31 CyXOH BETOIIbIO, HE OCTABJISIFOLIEH BOopca WM cMOYeHHOM B yaiT-criupute ['OCT 3134;

- BHEILIHUNA OCMOTp JIJIsl MPOBEPKHU OTCYTCTBUS TPEIIUH U CKOJIOB U30JISILIUU, KOP-
pPO3UH Ha METAJUIMYECKUX JETaNsIX;

- COCIMHEHUE MPOBOJHUKOM JIFOOOT0 ceueHHsl (HE BXOASIIUM B KOMIUIEKT I10-
CTaBKHU TpaHCPOPMATOPOB) IIUHBI TOKOMPOBOJA C KOHTAKTOM dKpaHa TpaHchopmaTopa,
uMerouM MapkupoBky «III». MecTto MmOAakiIO4YeHusi MPOBOJHUKA K IIMHE JIOJKHO

HaxOJUThCS B rabapute TpaHchopMaropa, CorjiacHO mpuiokenuto I
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412 Tlepen  BBOAOM B  DOKCIUTyaTallul0  HOBBIX  TpaHCPOPMATOPOB

MPOBOJIATCA WMCHBITaHWS B OOBbeMe, ycTaHOBIeHHOM B pazaene 10.4 (murtepa «I1»)
CTO 34.01-23.1-001-2017. MeTtosl UCIIBITAHUM - B COOTBETCTBUU ¢ «lIpaBunamu Tex-
HUYECKOW AKCIUTyaTalluH JIEKTPUUYECKUX CTaHIMKM U cererl Poccuiickon Denepanum» u
C YYETOM JIONOJIHUTENBHBIX YKa3aHUil HacTosmero PO.

4.1.3 TlnomOupoBaHHE BBIBOJAOB BTOPHUYHBIX H3MEPHUTEIBHBIX OOMOTOK IMPOHU3-
BOJIUTCS MOCIIE MOHTaKa BTOPUYHBIX COCIMHEHUH YIIOJHOMOYEHHOM Ha ATOM CITy>KOOMH.

4.2  DOKcrulyaTalldOHHBIE OTPAHUYCHUS

4.2.1 Dxcrnyaranus TpaHcGopMaToOpoB JTOJKHA TPOU3BOAUTHCS B COOTBETCTBUU
¢ «IIpaBmiamu yCTpOMCTBA JIEKTPOYCTAHOBOK», «lIpaBriiaMy TEXHUYECKOW IKCILTya-
Talldd 3JIEKTPOYCTAHOBOK moTpedurteneit», «lIpaBuiiaMu TEXHUYECKOW SKCILTyaTalluu
AIEKTPUYECKUX CTaHIMK U ceter Poccuiickon denepanumy.

4.2.2 Haubonbiiee pabouee HamNpsHKEHHE, BTOPHUHBIE Harpy3Kd U TOKHA KOPOT-
KOT'0 3aMbIKaHUs HE JIOJKHBI IPEBBIIIATh 3HAYEHUN, YKa3aHHbIX B 3.2.1.

HaunGosnpimuii pabounii TOK HE TOJKEH MPEBBIIIATh 3HAYCHHUM, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcsi KpaTKOBpEMEHHOE, He 0osiee 2 U B HE/IEN0, OBBIIICHUE TIep-
BUYHOT0 ToKa Ha 20 % 10 OTHOILIEHMIO K HanboJjIbllIeMy padoueMy NEpBUYHOMY TOKY.

4.2.4 KadyecTBO DIIGKTPOIHEPTUU JIOJDKHO COOTBETCTBOBATh TPEOOBaHHUSAM

['OCT 32144.
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5 IloBepka TpancopmaTopoB
5.1 Tpanchopmatopsl Toka mosepsitorcst B cootBerctBun ¢ ['OCT 8.217. Un-

TEepBaJ MEXy IoBepkamu 16 jer.

6 Texnunuyeckoe 00CTy:KNBaHUE

6.1 Ilpu TexHUYECKOM OOCITYKUBAHUH MMPOBOJATCS CICAYIOIINE PaOOTHI:

- OYHMCTKa TpaHC(HOPMATOPOB OT MBUIU U TPSI3U;

- BHEUIHUM O0CMOTp TpaHC(HOPMATOPOB JJIsl MPOBEPKU OTCYTCTBUS HA TIOBEPXHO-
CTH U30JISILIMU TPELIUH U CKOJIOB;

- IIpOBEpKa KPEIUIeHUs: TpaHCc(hOopMaTopoB;

- [POBEpPKa HAJE)KHOCTU KOHTAKTHBIX COCIUHEHU;

- UCHBbITaHUs, 00beM U HOPMBI KOTOpbIX YycTaHoBieHsl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

MeTonbl HCIBITAHUN — B COOTBETCTBUM C «lIpaBuiamu TEXHUYECKOU IKCILTyaTa-
LN DJIEKTPUYECKUX CTAHIMM U cered PD» m ¢ y4eToM JONOJIHUTENBHBIX YKA3aHHUU
Hacrtogmero PO.

6.2 PaboThl O TEXHUYECKOMY OOCIYKMBAHHIO CJIEAYyET MPOBOAUTH B CPOKHU,
YCTaHOBJIEHHbIE JIJIS1 YCTPONUCTBA, B KOTOPOM IKCIUTYaTUPYIOTCS TPaHC(HOPMATOPHI.

6.3 VYka3zaHus u peKOMEHJalUH 110 METOAAaM IPOBEJCHUS UCIIBITAHUN U OLIEHKE
WX PE3yJIbTaTOB:

- [pU MPOBEACHUM UCIBITAHUS AJIEKTPUUECKOW MPOYHOCTU U30JISLUN TEPBUYHOMN
OOMOTKH HAaMNpsDKEHUE MPUKIIAABIBACTCS MEXIY IMIMHOU (3KpaHOM TpaHchopMaropa) u
3aKOPOYEHHBIMHU U 3a3€MJICHHBIMU BbIBOJIAMU BTOPUYHBIX OOMOTOK;

- IpPU UCIBITAHUU U30JSIUU BTOPUYHBIX OOMOTOK HAIpPSKEHUE MPUKIIAIbIBACTCS
K COCAMHEHHBIM BMECTE BBIBOJAM Ka)KIOW M3 OOMOTOK MpPHU 3aKOPOUYEHHBIX U 3a3€M-
JICHHBIX BBIBOJAX APYroid 0OMOTKH;

- T[IpU U3MEPEHUU CONPOTUBIICHUS U30JSILIMM OOMOTOK MEraOMMETP MPUCOETUHS-
eTCsl TaKUM k€ 00pa3oM, Kak MpU HCHIBITAHUH AJIEKTPUYECKON MPOYHOCTH HU3OJISAIUH,
IIPU ATOM JJIs1 U3MEPEHUSI COPOTUBIICHUS U3OJISILIUK MTEPBUYHON OOMOTKH MCIOJIB3YET-
cst meraommeTp Ha 2500 B, BTopuunsix oOMoTok — Ha 1000 B;

- HN3MCPCHHC TOKA HaAMAarHM4MWBaHMWA BTOPHUYHBIX 00OMOTOK JJIA 3alllMThl JOJIDKHO

MPOU3BOAMTHLCS NPHU 3HAUYCHUSX HANpPSOKEHUHM, yKazaHHbIX B Tabnuue 4. M3mepenHoe
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3Ha4YCHHUE He JOJDKHO OTJIMYAThCS OT YKa3aHHOTO B nacrnopte 6osiee uem Ha £10 %;

- pacyeTHOE 3HaYCHHE HAIPSDKEHUS U1 CHSTHS BOJIBT-aMIIEPHON XapaKTEePUCTH-
K1 0OMOTOK JIJIsl K3MEPEHHUs MpHUBEACHO B Tabmuie 5. M3MepeHHoe 3HaYeHUe He JTOJIK-
HO OTJIMYAThCS OT YKa3aHHOTO B nacrnopte Oosee yem Ha 10 %;

- JUIS U3MEPEHUS] TOKOB HAMArHWYHMBAHUS K HUCIBITYEMON BTOPHYHON OOMOTKE,
IpY Pa30MKHYTOH MEPBUYHON IENH, MPUKIAJABIBACTCS HANPSDKCHHE, YKa3aHHOE B Ta0-
munax 4 u 5. [Ipu 5TOM OHKEH HCIOIb30BaThCS BOIBTMETP dPPEKTUBHBIX 3HAYCHUI

kjacca TouHocTH 0,5 ¢ BXOAHBIM conpoTuBiieHHeM He MeHee 10 MOw.

Tabmuma 4
HomuHanbHBIN Pacuetnoe HanpspkeHue™, B
NEPBUYHBIA TOK, A | kiacc TouHocty 10P KJacc TOYHOCTH 5P

1000 58
1500 88
2000 94
3000 162
4000 189/ 107** 91/107**
5000 214 107

[Ipumeuanus

1 * 3nayeHus PaCcuCTHOIO HAIIPAKCHUA ITPHUBCACHBI IIPH MAKCHUMAJIbHBIX 3HAYCHUAX HO-

MHHaJIbHOM BTOPUYHOW HArpy3KHu.
2 ** Jlnst ucnionuenuit TJIII-10(15)-1.

Tabnuua 5
Homunanbabii
. Kuacc Tounoctn Pacuetnoe Hanpsikenue, B
MEPBUYHBIN TOK, A
1000 - 5000 0,2S; 0,2; 0,5S; 0,5 10

3HavyeHUs] UCTIBITATENILHBIX HAMPSHKCHUN JUIS MPOBEACHUS MCIIBITAHUA SJIeKTpHYe-
CKOW TIPOYHOCTH MU3OJISILIMU IEPBUYHON U BTOPUYHBIX OOMOTOK, COPOTUBIICHUS U30JISILIUU
OOMOTOK W WM3MEpEHHBIE 3HAYCHHS TOKOB HAMArHWYMBAHUS BTOPUYHBIX OOMOTOK TpHU
HaIpsLKEHUSIX, IPUBEACHHBIX B TA0NIUIAX 4 U 5, YKa3bIBalOTCS B MTACIIOPTE HA U3/IEIHE.

6.4 Tpanchopmaropsl He TpeOYIOT peMOHTa 3a BeCh Cpok ciyxObl. [Ipu Heco-
OTBETCTBUU TEXHHYECKUX MapaMeTpoB TpaHchopmaTopoB HacTosemy PO, tpanchop-

MaTophbI HGO6XO,Z[I/IMO 3aMCHUTD.

7  TpeOGoBaHuAl K NOATOTOBKE MEPCOHAJA

7.1 TIlpu ycranoBke tpanchopmatopoB B KPY pabGoTbl JOMKHBI MPOBOAUTHCS
noJa pykoBoAcTBOM u Habmoaennem UTP paGourmu, 00y4eHHBIMH BBIOJHEHUIO He-

00XOAMMBIX OIEepaliii ¥ KMEIOIMUMH KBaTH(UKAITMOHHBIN pa3ps He HIKE 3.
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7.2 Ilpu TexHUYECKOM OOCITY>KUBAaHUU TpaHC(opMaTropa U MPOBEJACHUU €TI0 HC-

OBITAaHUN PabOTHl JOKHBI MPOBOJUTHCS OOYYEHHBIM MEPCOHATIOM, MPOIIEAIINM CIIe-
[UAIBHYI0 TIOJTOTOBKY U CTaXXHUPOBKY, M JOIMYIIECHHbIE K MPOBEACHUIO HCIBITAHUI B
JIEVCTBYIOIIEN 3JIEKTPOYCTAHOBKE.

Bbpurana, npoBoasias TeXHHUECKOE 00CTYKUBAHUE U UCIIBITAHUE, JOJDKHA COCTO-
ATh HE MEHEe YeM U3 JIBYX UeJIOBEK, U3 KOTOPHIX MPOU3BOAUTEIb PadOT JOKEH UMETh
KBAJIM(PUKAIIMOHHYIO TPYIILY MO 3JeKTpoOe30nacHOCTH He Hike |V, a ocTanpHbIe uiie-

HbI Opurassl — He Hroke |11,

8  ¥YmakoBka. XpaHeHue

8.1 Jlo ycraHoBKHM TpaHC(HOPMATOPHI JOHKHBI XPAHUTHCS B YCIOBUAX, COOTBET-
cTByromux yciaoBusam xpanenus 2 I'OCT 15150.

8.2 Ilpu xpanenun TpancopmatopoB 0€3 yHMakOBKH JTOJKHBI OBITH MPHHSITHI
MepBbI MPOTUB BO3MOXKHBIX MOBPEKICHUM.

8.3 Cpoxk 3amuTsl TpaHCHOPMATOPOB KOHCEPBALMOHHON CMa3KOW, HAHECEHHOU
Ha IPeANpUATUN-U3TOTOBUTEIE, COCTABIISIET TPHU TOJA.

Cpok ucumcisieTcs OT AaTbl KOHCEPBALWHU, YKA3aHHOW B ITACIIOPTE HA U3/EIIHE.

8.4 Ilo ucreyeHHM YKa3aHHOTO CpPOKa METaJNIMYECKHE YacTH MOJyIekKaT Mepe-
KOHCEpBALlMA C TNPEIBAPUTEIBHBIM YyIAJEHUEM CTApOil KOHCEPBALMOHHOM CMa3KH.
Koncepanuto npoBoauts mo 'OCT 9.014 macnom K-17 'OCT 10877 wnu apyrum me-
TofoM u3 npeaycMorpeHHbix ['OCT 23216.

9 TpancnopTupoBaHue

9.1 TpaucnoptupoBanue TpaHcHopMaTOpPOB BO3ZMOKHO JIOOBIM 3aKPBHITHIM BH-
JIOM TpaHcnopTa B ycsioBusax TpancnoptupoBanus JK cormacao I'OCT 23216.

9.2 JlomyckaeTcsi TpaHCIOPTUPOBaHUE TpaHCHopMaTOpOB O€3 yMaKOBKU B KOH-
TEeHHEpax W 3aKpBITBIX aBTOMammHax. [Ipum »TOM TpaHChOpMATOpPHl JOKHBI OBITH
KECTKO 3aKpEIUICHBl Ha MECTE YCTAaHOBKHM C 3a30poM He MeHee 10 MM MeXTy TpaHc-
dbopmaropamu.

9.3 TpaucnopTupoBaHue B camoJjeTax AOJKHO MPOU3BOAMTHCS B OTAIUIMBae-

MBIX I'CPMCTU3HUPOBAHHBIX OTCCKAX
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9.4 Tlorpy3ky, 10CTaBKYy U BBITPY3KY TpaHC(HOPMATOPOB PEKOMEHAYETCS MPOU3-

BOJUTH C YKPEIIJICHUEM TPY30BbIX MECT — B TPAHCTIOPTHBIX MTAKETaX.

JIns makeTupoBaHus MPUMEHSTH JepeBsiHHbIC To110HbI o 'OCT 33757,

9.5 [Ilpu TpaHCTIOPTHUPOBAHUH JOJIKHBI OBITH MPHUHATHI MEPHI MIPOTHUB BO3MOXK-
HBIX MOBPEXKICHUM.

9.6 Kiuumarudeckue (HakTopbl NMPU TPAHCTIOPTUPOBAHUM JOJKHBI COOTBETCTBO-
BaTh ycinoBusaM xpanenus 5 'OCT 15150.

9.7 TlogpeM u TiepeMelleHHE TpaHCPOPMATOPOB ClIEAYyeT OCYIIECTBISITH CO-

I'IaCHO CXCMC CTPOIIOBKH, HpHBCI[GHHOfI B IIPHUJIOKCHUHN I[

10 Yruausanusa

10.1 Ilpu TpaHCIOPTHUPOBAHUU, XPAHCHHUH, SKCILTyaTalluu, UCIIBITAHUA U YTUJIU-
3alKu TpaHCPOPMATOPHI HE MPEACTABISIOT Bpeaa Al OKPYKAIOIIeH Cpebl U 310POBbsA
YeJioBeKa.

10.2 Tlocne okoHYaHUS CPOKA CIYXKObI TpaHCHOPMATOPHI MOAJIEKAT CIIUCAHUIO U
YTHIIA3AIUH.

10.3 Ilpu yrunuzamuu JOJKHBI OBITH BBITIOJHEHBI CIIETYIONIUE PEKOMEH AN

- METAJUIMYECKUE COCTABHBIC YaCTU TPAHCPOPMATOPOB (Me/b, CTATb IIECKTPOTEX-
HUYECKass M KOHCTPYKIIMOHHAS), BBICBOOOXKICHHBIE MEXaHWYCCKUM ITYTEM, TOJDKHBI
OBITH TIepeAaHbl Ha MPEANPUSITHS, MPOU3BOIANINE TEPEPaOOTKy (YTHUIM3ALUIO) IIBET-
HBIX U YEPHBIX METAJIJIOB;

- (pparMeHTHI TUTON U3OJAIMH, ICKTPOU3OISIMOHHBIN KapTOH U JAPYTHe U30JIs-
[MOHHBIC MaTEpUaJbl, OTXOJbl YIMAKOBOYHOW TIEHBI, HE TMOJJIeKallue MepepadoTKe,
JIOJDKHBI OBITH TIEPEIaHbl Ha TIOJUTOH MPOMBIIIIICHHBIX WJIH TBEPJIBIX OBITOBBIX OTXOIOB
JUTSL pa3MEIICHHS;

- OTXOJbI YIIAaKOBOYHBIX KapTOHA, TUICHKU M OyMaru JAOJKHBI OBITh TIEpPEIaHbl Ha
MPEANPUATHS, TPOU3BOAAIINE YTHIN3AINUIO TAHHBIX BUIOB OTXOIOB;

- OTXOJbl YNMAaKOBOYHOW NIEPEBSHHOW Tapbl MOJICKAT KaK YTUIIU3AIMH, TaK H

PasMCIICHUIO Ha ITOJIMT'OHEC ITPOMBIINIJICHHBIX WJIW TBEPAbIX OBITOBBIX OTXOO0B.
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[Tpunoxenune A

(copaBo4HOE)
PacuerHbie 3HaUCHNS HOMUHAIBHOM MPEIeIbHOM KPAaTHOCTH BTOPUYHBIX OOMOTOK JJIS
3aIIUThI B 3aBUCUMOCTH OT HOMUHAJILHOM BTOPUYHOM HArpy3Ku
B kiaccax Toudocty 5P u 10P

Tabmura A.1
HomunannHas
T BTOpUYHAS 3 5 10 | 15 | 20 | 30 | 40 | 50
qgnl\gf:cé Harpyska, B-A
p P Kosddurnment
TpaHCQ)OpMa]_[I/II/I HomuHanpHas npcaciibHasa KpaTHOCTb
0 1000/5 28 |24 18|14 12| 8|7 |55
I 1500/5 20 | 26 | 21 | 17 [145| 11 | 9 | 8
] 2000/5 30 | 27 | 22| 19 |165| 11 | 10 | 9
TJI-15-5 3000/5 26 | 23 | 21| 19 | 15 | 13 | 12
28
L0 4000/5 27 | 24 215|195 145|125
’ 18
TJII-15 5000/5 23 (225 21 [195] 19 14 | 13
v 4000/5 22 [205/175(155| 14 | 11 | 95 | 85
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[Tpunoxenune b
(obs13aTenbHOR)

u Macca TpancgopmartopoB Toka TJIIII

Fa6apI/ITHI)I€, YCTAaHOBOYHEBIC, ITPUCOCOAUHUTCIBHBIC PA3SMCPBI
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1 ™ ———
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A _ o B J
r i o | e~ ‘
= | < N Tamm
( 6 wm
Puc. 5.2
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& . o =
= |  3uf 312 L m |
& & | |
' —7
£ Buwm Mé
6 wm
Puc. 5.3
| Buem M6 OcTanbHoe cM. puc. B. 1
LWl —— =7
Gl 1
T
_ _ _ n2 I
& 34 3pa0 441 4U2
b1 G B
4 omb |
i Iy
.‘ = £ M F \ Bunm M6
) r 8 wm
_ Puc. 5.4
OcTtanpHoe cM. puc. b.1
Ta6muna b.1
HOMHHanLHEH?I Pa3Mepbl, MM Pucy- | Macca,
Tun [IEpPBUYHBIN
TOK, A A/B|C/IDIE|FIH|K|L|M HOK KT, max
TJIII-10(15), 1000 - 3000 |280(230(290(262| 25 | 39 {204| 38 {102|130 Bl 26
TJII-10(15)-2* 4000, 5000 |320(270(330(310| 30 | 80 |210| 38 |130|150 )
TJIII-10(15)-1, 1000 - 3000 |280(230(290|262| 25 | 39 |235| 70 |102|130| bK.2 31
TJII-10(15)-1-2* 4000 320(270|330(310| 30 | 80 |210| 38 |130|150| B.3
TJIII-10(15)-5,
TIII-10(15)-5-2* 1000 - 3000 |280(230(290(|262| 25 | 39 |300|130(102|130| K.4 43

[Tpumeuanue - * TpancdopmaTopsl MOCTABISIOTCS ¢ BBIBOJAAMHU BTOPUYHBIX OOMOTOK M3 I'MOKOTO MHOTO-

KUIBHOTO TIpoBoaa auHou 4500 Mm.
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[Tpunoxenune B

(pexomeHyemMoe)
Cxewma omHOBKY TpaHcpopmaTtopoB Toka TJILLI
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Pucynok B.1 — Cxema omuHoBkH TpanchopmaTopos TJIII-10(15)
Ha Toku (1000 - 3000) A.
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Pucynok B.2 — Cxema omuHoBKH Tpanchopmatopor TJIII-10(15)

Ha Toku 4000 u 5000 A.
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[Tpunoxenue I'
(pexomeHyemMoe)
Cxema coelMHEHUS MPOBOAHUKA IIIMHBI TOKOIIPOBOJA C KOHTAKTOM »KpaHa «I1I»
TpancdopmaropoB Toka TJILLI
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[Tpunoxenue /]
(obs13aTenbHOR)

Cxema cTpornoBku TpancopmatopoB Toka TJIILI

MakcumanrHasg
macca 43 kr
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