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Hacrosiiee pykoBOJICTBO MO 3KCIUTyaTallMM COJIEPKUT CBEJICHUS] O HA3HAYEHUH,
KOHCTPYKIMH, XapakTepucTukax TtpaHchopmatopoB Toka TIIJI-10-M (nmanee — «TpaHc-
dbopmaTopel»), NpelHa3HAYCHHBIX JII BHYTPUPOCCUMCKUX TOCTABOK, IS aTOMHBIX

craniuit (AC) u ykazanusi, HEOOXOIUMBbIE ISl PABUIIBHON UX DKCIUTyaTaluH.

1 HopmaTuBHBIEe CCHLIKH

1.1 B HacTosimieM pyKOBOJACTBE IO 3KCIUTyaTallMd HMCIIOJb30BAHBI CCBHUIKM HA
CJIEIyIOLIUE CTaHAAPTHI:

['OCT 8.217-2003 I'CH. Tpancdopmatopsl Toka. MeToarKa TOBEPKH.

['OCT 9.014-78 EC3KC. BpemeHHass NpOTHBOKOPPO3UMOHHAS 3alluTa H3CIUN.
OO6uue TpeboBaHus.

['OCT 1516.3-96 DnexkrpoobopyaoBaHrE IEPEMEHHOTO TOKA Ha HAMPSHKEHHE OT 1
10 750 kB. TpeboBaHuUsI K AIEKTPUUECKON TPOUHOCTH U3OJISIIUH.

['OCT 3134-78 Vaiir-ciuput. TexHHUYECKHE YCIOBUS.

['OCT 4751-73 PpiM-00aThl. TEXHHUUECKUE YCTOBUSI.

['OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHE TEXHUYECKUE YCITOBHUS.

['OCT 8865-93 CucrteMsl 351eKTpuiecKoi n3oaanuu. OneHKa HarpeBOCTOMKOCTH U
KJ1IacCU(UKaLIHS.

['OCT 10877-76 Macno koHcepBamonHoe K-17. Texnuueckue ycioBusi.

['OCT 15150-69 Marunsl, npubOpsl U Ipyrue TeXHUuYeckue uzaenus. Mcnomnenus
JUTSL Pa3JIMYHBIX KIIMMAaTUYECKUX paiiloHOB. Kareropuu, yciaoBus SKCIUTyaTalluu, XpaHECHUS
Y TPAHCMIOPTUPOBAHMSI B YACTH BO3JICHCTBUS KIIMMATHYECKUX (DAKTOPOB BHEIITHEH CPE/IBI.

['OCT 15543.1-89 U3znenust 3neKTPOTEXHUUECKUE U IPYTUE TEXHUUECKUE U3CIIHS.
OO011Me TPeOOBAHKSI B YACTH CTOMKOCTH K KJTMMATAYECKIM BHEIITHIM BO3ICHCTBYIOIIM (PAKTOpaM.

['OCT 23216-78 W3nenus 3MeKTpoTeXHUIECKUE. XPaHEHHE, TPAHCIIOPTUPOBAHKE, BPEMEH-
Hasi IPOTUBOKOPPO3HOHHAS 3aIIUTA, yrakoBka. O0Iwe TpeOOBAHFS U METOIbI UCTIHITAHHA.

['OCT 28779-90 Marepuanbl 3I€KTPOU30JISIIIUOHHBIE TBEpAble. MeToabl onpese-
JICHUS BOCIJIAMEHSIEMOCTH O] BO3/IEMCTBUEM UCTOYHUKA 3aKUTAHMUSI.

['OCT 30631-99 O6ume TpeboBaHus K MalIiHaM, IPHOOpPaM U IPYrUM TEXHUYECKUM H3/IEITUSIM
B YaCTH CTOMKOCTH K MEXaHUYESCKUM BHEITHUM BOS}ICP'ICTBYIOHII/IM (baKTopaM IIpH SKCILTyaTaluu.

['OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKHX CPEJICTB JJICKTPOMArHUTHAS.

TexHuueckue cpeacTBa Il aTOMHBIX CTaHIMi. TpeOoBaHUS U METO/Ibl UCTIHITAHUH.
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I'OCT 32144-2013 DOnekrpuueckas »sHeprus. COBMECTUMOCTh TEXHUYECKUX
CPEACTB d3JEKTpOMarHuTHas. Hopmbl kadecTBa SJEKTPUYECKONM SHEPTUHU B CHCTEMAX
AIIEKTPOCHAOKEHHUS 00IIero Ha3HAYCHUS.

I'OCT 33757-2016 IloanoHbl IJI0CKUE IEpEeBAHHBIE. TEXHUYECKUE YCIOBUSI.

['OCT P 50648-94 CoBMECTUMOCTb TE€XHHUYECKHUX CPEACTB JJIEKTPOMArHUTHAS.
Y CTOWYMBOCTh K MATHUTHOMY TOJIIO MPOMBIIUIEHHON 9acTOTh. TexHuueckue TpedboBa-
HUS U1 METO/IbI UCTIBITAHUM.

I'OCT P 51318.11-2006 CoBMECTUMOCTh TEXHUYECKUX CPEJICTB 3JIEKTPOMArHUT-
Has. [IpoMblnennsie, HayuHble, MenuuuHckue u ObrToBble ([IHMB) BhicOKOUacTOTHBIE
ycTpoiicTBa. Pagrnonomexu unaycrpuanbabie. HOpmbl 1 METOBI M3MEPEHNUI.

P/1 34.45-51-300-97 O0beM 1 HOPMBI UCTIBITAHUI ANEKTPOOOOPYAOBAHMUS.

CTO 34.01-23.1-001-2017 O6beM 1 HOPMBI HCTIBITAHUN 3JEKTPOOOOPYAOBAHUS

[IpaBuna TEXHUYECKON SKCIUTyaTallMy 3JEKTPUUYECKUX CTAaHUUM M cererl Poccuii-
ckoil denepanum.

[IpaBuna mno oxpaHe TpyJda IMpU DIKCIUTyaTallMd 3JIEKTPOYCTAaHOBOK (OT
15.12.2020 1. Ne 903n).

[IpaBuia TeEXHMUECKOM SKCIUTyaTallMy JIEKTPOYCTAHOBOK NOTpeOUTENEH.

[IpaBuita ycTponcTBa 3JIEKTPOYCTaHOBOK. CenbMO€E U3TaHUE.

[IpaBuna yctporictBa 3nekTpoycTaHoBOK. lllecroe nznanue.

HIT-001-15 OOmue monoxeHusa odecrieueHust 0€30MacHOCTH aATOMHBIX CTaHIIHH.

HIT-031-01 HopMbI mpOE€KTUPOBAHUS CEMCMOCTOMKHUX aTOMHBIX CTAHIIMIA.

2 TpeboBanus 06e30aCHOCTH

2.1 [Ipu mpoBeaeHUM Bcex pabOT AOHKHBI BBIMOJHATHCS MpPaBUIIA TEXHUKHU
0€301acHOCTH, IEUCTBYIONINE HA MIPEANPUITHH, SKCIUTYaTUPYIOIIEM TpaHCHOPMATOPHI.

[Ipu moAroToBKe K HKCILTyaTalluu, IPU MPOBEAECHUN TEXHUUECKOTO 00CITYK MUBAHUS
(9MEeKTpUYECKNX UCHBITAHUNH H Jpyrux padoT) MOKHBI BhIOMHATHCS 'llpaBuna
YCTPOMCTBA 3JEKTPOYCTAaHOBOK', "IIpaBHila TEXHHUECKON IKCILUIyaTallMM 3JIEKTPOYCTa-
HOBOK motpeduteneit", "[IpaBuna TeXHUYECKOM IKCITyaTAIMK ICKTPUUIESCKUX CTAHIIUN
u cereil Poccuiickoii ®enepanuun” u "llpaBuia nmo oxpaHe Tpyaa IpU SKCIUTyaTalluu

AIIEKTPOYCTAaHOBOK".
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2.2 TpeboBanus Oe3omacHOCTH MpH TToBepke Tpanchopmatopos — mo 'OCT 8.217.

23 BHUMAHUE! TIIPU OSKCIUIYATAIUKM TPAHCO®OPMATOPOB
HEOBXOAMMO UCKIIOYUTH PASMBIKAHWE BTOPUYHbBIX OBMOTOK!

2.4  Ecnu B mpoliecce dKCIUTyaTalldyd OTHaAaeT HeOOXOAUMOCTh B HCIIOJIb30Ba-
HUU TpaHC(HOPMATOPOB, UX BTOPHUUHBIE OOMOTKH JIOJKHBI OBITh 3aMKHYTHI HAKOPOTKO.

2.5 [TpousBoacTBO paboT Ha TpaHChOpMATOpax O3 CHATHUS HANIPSDKEHUS C Tep-

BUYHOU OOMOTKH HE JOIyCKaeTCsl.
3 Onucanue u padora TpanchopmMaTopon

3.1 Hasnauenue Tpancopmaropon

3.1.1 TpancdopmaTopsl NpeaHa3HAYEHBI IS MEPeAayu CUTHAIA U3MEPUTEIbHON WH-
dbopMmanuu nmpubopam H3MEpPEHUs, 3alIUThI, aBTOMATHKH, CUTHAU3alMU U yIpPaBICHUS B
AIEKTPUUECKUX LEMsIX NepeMEHHOro Toka yacTtoroi 50 I'l Ha HOMUHAJIBHOE HAIpPSKEHUE
10 10 kB BKIIOYMTENBHO.

3.1.2 Tpancdopmaropsl mpeaHa3HAYCHBI ISl YCTAHOBKH B KOMIUIEKTHBIE pacipeje-
nutenbHble ycTpoiicTBa (KPY).

3.1.3 TpancdopmaTopsl UMEIOT KIMMaTHYECKOE HCIONHEeHne "Y" kareropuu pasme-
mienus 2 o 'OCT 15150 u npenHa3HaueHbl 715 SKCIUTYaTalluy B CAEAYIOMINUX YCIOBUAX:

- BBICOTA YCTAaHOBKH HaJ ypoBHEeM Mops — He Ooinee 1000 m.

[To cormacoBanuto ¢ MOTpeOUTENEM BO3ZMOKHO U3TOTOBJIICHHE TPAaHC(HOPMATOPOB AJisi pabo-
ThI Ha BbIcOTE cBbImie 1000 m;

- BepxHee pabouee 3HaUCHUE TEMIIEPATYpPbl OKPY’KAIOIIETO BO3/lyXa, C YUYETOM Mepe-
rpeBa Bo3ayxa BHyTpu KPY, 50 °C;

- HIDKHee pabouee 3HaUCHUE TEMIIEPATYPhl OKPYKaloUIero Bo3ayxa Munyc 45 °C;

- OTHOCHTEJIbHAsI BJIAKHOCTB, JaBjeHUE Bo3ayxa — coryiacHo ['OCT 15543.1;

- OKpY’XKarollasi cpella HEB3PBIBOOIIACHAS, HE COAEpKallas MbLIM, XUMUYECKA aKTUB-
HBIX T'a30B U arpeCCUBHBIX MApPOB B KOHLEHTPALUAX, Pa3pyIAOIINX METAIIbl U U30JISLUIO
(armocdepa tuna Il mo 'OCT 15150);

- pabouee MoNOXKEHUE TPAHCPOPMATOPOB B MPOCTPAHCTBE — JHO0OE;
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- TpancopMaTopbl IMEIOT JIUTYIO oOserdeHHyro m3ossiuio mo 'OCT 1516.3 knacca Harpe-
BoctorikocTH "B" mo 'OCT 8865 u knacca Bocmiamensiemoct FH (IT1) 1 mo 'OCT 28779;

- TpaHc(hOpMaTOpbl COOTBETCTBYIOT TpyIIE€ YCIOBUM SKCIUTyatauuu M6 1o
['OCT 30631;

- TpaHchopMaTOpbl CEHCMOCTONKU MPU BO3JACHCTBUU 3eMIICTPSCEHUN MHTEHCHB-
HOCTBIO 8 OanmnoB mo MSK-64 npu ypoBHE yCTaHOBKH HaJ HyJIeBOM oTMeTKoM 10 70 M;

- TpaHchOopMaTOphl, MIPeAHa3HAYEHHbIE /I TOCTaBKU Ha AC, COOTBETCTBYIOT KJIAcCy
6e3onacHoct 3H o HIT-001-15 u Il kareropuu ceticmocroiikoctu 1o HI1-031-01;

- TpaHc(hOpMaTOpPbl COOTBETCTBYIOT TPEOOBAHMSIM YCTOMYMBOCTH K 3JIEKTpOMAr-
HUATHBIM NIOMEXaM NpPH BO3AECHCTBUM MArHUTHOTO TMOJISI MPOMBIIUICHHON YacTOThI IO
['OCT P 50648, yctaHoBiieHHbIM 1Jig rpynnsl ucnonHenus [V no I'OCT 32137;

- TpaHc(hOpMaTOpPbl YIOBJIETBOPAIOT HOPMaM HHAYCTPHAIBHBIX paTUOTIOMEX,

yctanoBiieHHbIM B 'OCT P 51318.11, knacc A, rpynmna 1.
3.2 TexHU4YeCKue XapakTepUCTUKHU

3.2.1 OcHOBHBIE TEXHUYECKHE XapAKTEPUCTUKHU TPUBEJCHBI B Tabmunax 1 u 2.

3.2.2 HauGomnbmuii pabouuii nepBUYHBIN TOK MPUBENEH B TaOIUIE 3.

3.2.3 PacuerHble 3HaYCHUS COMPOTHBICHUNA BTOPUUYHBIX OOMOTOK MOCTOSSHHOMY TOKY
NpYBEICHBI B TabmwIIe 4.

3.2.4 PacyeTHbIe 3HAUYCHHS] HOMUHAJIBHOW TIPENETbHON KPaTHOCTH BTOPUYHON 00-
MOTKH JJI 3alIUThl B 3aBUCUMOCTA OT HOMUHAJIbHOW BTOPUYHON HArpy3Kd MPUBEICHbI

B MIPUJIOKEHUHU A.
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HanmeHnoBaHue ImapamMeTpa

3HaueHue

JJI1 KOHCTPYKTHBHOI'O HCITOJIHCHU S

TIUI-10-M | TIUI-10-M-1 | TILJI-10-M-4
HomuHaneHOE Hanpsikenue, kB 10
HauGonbiiee pabouee Hanpsbkenue, kB 12
HomMuHanpHast yacTota nEpEMEHHOro Toka, ['11 50
5, 10, 15, 20,
30, 40, 50, 75,
80, 100, 150, | 10, 15, 20, 30, 40, 50, 75, 80,
. . 200, 300, 400, | 100, 150, 200, 300, 400, 500,
HomuHabHbIH NepBHYHBIH TOK, A 500, 600, 750, 600, 750, 800, 1000, 1200,
800, 1000, 1500, 2000
1200, 1500,
2000
HoMuHanbHbBIA BTOPUYHBIA TOK, A 1 wm 5
KonndyecTBO BTOpHUHBIX OOMOTOK 2 3 4

Knacc ToyHOCTH BTOPUYHBIX OOMOTOK 10
I'OCT 7746:
JUISl U3BMEPEHUI

0,25;0,2; 0,58; 0,5; 1

JJTST 3AIITUTHI 5P; 10P
HomuHaneHast BTopuyHas Harpyska, B-A,
BTOPUYHBIX OOMOTOK:

JUT U3MEPECHUH
pu cos ¢ = 1 152,25

nipu cos ¢ = 0,8 (Harpy3ka MHAYKTUBHO-aKTUBHAs )
JUIS 3aILUATHI

3;5;10; 15; 20; 25; 30

nipu cos ¢ = 0,8 (Harpy3ka MHAYKTUBHO-aKTUBHAs ) 15
KparHocTh TpeXCEeKyHTHOrO TOKa TEPMUYECKOU
CTOWKOCTH, TP HOMUHAIILHOM IIEPBUYHOM TOKE, A
5-300 60
400-2000 45
KpatHOCTBh TOKa 31€KTPOIMHAMUYECKON CTOM-
KOCTH, IPM HOMUHAJIBHOM IIEPBUYHOM TOKE, A:
5-300 265
400; 500; 600; 750; 800; 1000 200
1200; 1500; 2000 112




1IT.671 224.006 PO

Tabmura 2
HoMuHanbHbI K03(hGUIHEHT 6e30MacHOCTr ) Ml HOMHHATBHAS TIPe/IeTbHAs
HoMMHAILHEL KPAaTHOCTB> B KJIACCE TOYHOCTH ISl KOHCTPYKTHBHOTO HCTIOTHEHHS
NePBUYHBIA TII-10-M TII-10-M-1 TII-10-M-4
TOK, A 0,5; 0.5S 0,2; 5P; |0,5; 0.5S 0,2; 5P; (0,5; 0.5S 0,2; 5P;
1 | 777025 | 10P 1 |7 0,2S 0P | 1 |7 0,25 10P
10, 20, 40, 50,

100, 200 1515 10 5 10 13 10

5, 80, 400 13 10 15 12

15, 30, 75, 150,
300, 600 19 10 10 13 10
500 17 5 11 5 11 8
5

750 21 15 15 11

800 22 10 12
1000 24 10 18 18 14
1200 11 9 11 9 6

1500 12 12 5
1 1
2000 13 0 13 0 !
[Ipumeuanus

1 HomuHanbHbI K03 dULeHT 0€30MacHOCTH He 00Jiee YKa3aHHOTO 3HAUEHHS.

2 HomwuHanbpHas npeaenbHas KpaTHOCTh HE MEHEE YKAa3aHHOTO 3HAYEHUS.

3 3naveHus kod3pduureHTa 6e30MacHOCTH OOMOTKH ISl U3BMEPEHHUI MPUBEIAEHBI MpHU
HOMUHAQJIBHOM BTOpMYHOM Harpy3ke 10 B-A; 3HaueHMS HOMHHAJIBHOM NPENEIBHOM
KpPaTHOCTH OOMOTKH ISl 3alIUThl MPUBEACHBI IPU HOMUHAJIBHON BTOPUYHOU HArpy3Ke
15 B-A.

Tabmura 3

Haumenosaunue
rapamerpa

3HayeHune

HomuHnanbHbIn
IIEPBUYHBINA TOK, A

5110151203040 |50| 75|80 100 | 150 | 200

HaunGonpmuii pabounii
NEPBUYHBINA TOK, A

5110]16120]32]40 |50 |80 | 80| 100 | 160 | 200

Oxkonyanue Ta0aIunb! 3

HaumeHnoBanue
rnapaMmeTpa
HomMunanbHbIM
MIEPBUYHBIN TOK, A
HaunOonpumuii padounii
MIEPBUYHBIN TOK, A

3HaueHue

300 | 400 | 500 | 600 | 750 | 800 |1000|1200|1500|2000

320 | 400 | 500 | 630 | 800 | 800 |1000|1250|1600|2000
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TabOmnura 4
PacueTHble 3HaUEHUS CONPOTUBIICHUN BTOPUYHBIX OOMOTOK ITOCTOSTHHOMY
HoMUHAILHELA TOKY, OM, JIJIs1 KOHCTPYKTHBHBIX UCTIOTHEHUI
TepBUYHBIH TIIJI-10-M TITJI-10-M-1 TITJI-10-M-4
TOK, A 0,5; 0.5S 0,2; 5P; | 0,5; 0.5S 0,2; 5P; |0.,5; 0.5S 0,2; 5P;
1 ’ 0,2S 10P 1 ’ 0,2S 0P | 1 |7 0,28 10P
10, 20, 40, 50,
100, 200 0,12 10,08 | 0,10 | 0,15 0,10 0,13 0,19 0,12 0,16
5, 80, 400 0,14 0,17 0,26 0,13 0,22
15,30, 75, 150,
300, 600 0,17 0,13 0,19 | 0,10 0,13 0,19 0,12 0,16
500 0,14 0,11 0,16 0,11 0,16 0,10 0,14
750 0,21 0,16 0,24 0,13 0,16 0,24 0,14 0,21
800 0,23 0,17 0,26 0,14 0,17 0,26 0,13 0,22
1000 0,29 0,22 0,32 [ 0,17 0,22 0,32 0,16 0,28
1200 0,22 0,30 0,29 |0,22 0,17 0,29 0,17 0,22
1500 0,27 0,37 0,36 | 0,27 0,22 0,36 0,22 0,27
2000 0,37 0,50 0,50 | 0,37 0,30 0,50 0,30 0,37

3.3 Y CTpOKCTBO

3.3.1 TpancdopmaTopsl BHIIIOJHEHBI B BUAC OMIOPHOM KOHCTPYKIIUU. TpaHchop-
MaTOpPhI COJIEPKAT MArHUTOIIPOBOIBI, IEPBUYHYIO M BTOPUIHBIC OOMOTKH.

3.3.2 Kaxnas BropuuHasi 0OMOTKA HaXOJUTCS Ha CBOEM MarHUTOIIPOBO/IC.

s ucionnenus tpanchopmaropoB TILI-10-M obmotka, npeaHa3HaueHHAS IS
U3MEPEHMS U y4eTa dJIeKTpodHeprun, obo3Havaercss Nel; oOMOTKa 11 MUTAHUS TeTIeh
3aIMThI, ABTOMAaTUKH, CHUTHAIM3aMK W yrpaBiieHus - Ne2. Ilpm ucrogHeHWH TpaHC-
dbopmaropoB 10P/10P 06e BTropuuHbIE OOMOTKH MPEIHA3HAYCHBI JJISI 3aIIUTHI.

st ucnionuenuit tpancopmaropos TIJI-10-M-1 u TIUJI-10-M-4 oO6moTka, npe-
HA3HAYCHHAS JUISI U3MEPCHMsI U ydeTa JJIeKTpodHepruu, obo3Hauvaercs Nel; oOMOTKH
JUTSL TIMTaHUSI TIETIeH 3alUThl, aBTOMATUKH, CUTHAIHM3AIMN U yrnpaBieHus - No2, Ne3 u
Ne4.

3.3.3 [Ilpu 3aka3e TpanchopMaTopoB C HECTAHAAPTHBHIM HAOOPOM KATYIIEK IO
KJIaccaM TOYHOCTH, Ha3HauYeHWe 0OMOTOK yKa3aHO B MACMOpPTE HA W3JENIHe U Ha TaOImy-

K€ TCXHUYCCKHUX JaHHBIX.




1IT.671 224.006 PO

3.3.4 B tpanchopmMaropax Ha HOMUHAJIbHBIC TTIepBUYHBIC TOKH 10 300 A mepBHUY-
Hasi 0OMOTKa MHOTOBUTKOBASI, BBITIOJIHEHA B BUJIE KaTYIIKU, B TpaHC(HOpPMATOpax HA TO-
ki (400 — 2000) A - ogHOBUTKOBasA. BBIBOABI BTOPHUYHBIX OOMOTOK PACIOJIOKEHBI B
HUKHEH 4acTh TpaHCc(hopMaTopoB.

3.3.5 IlepBuyHasi ¥ BTOpUYHBIE OOMOTKHM TpaHC(HOPMATOPOB 3AJUTHI SMOKCHIHBIM
KOMIIAyH/IOM, YTO OOECIEUMBACT AIICKTPUUECKYIO M30JISALUIO U 3alIUTy OOMOTOK OT IPO-
HUKHOBEHUS BJIard 1 MEXaHUYECKUX MTOBPEKICHUIA.

3.3.6 Tpancpopmatopsl KpemsiTcsi Ha MECTE€ YCTAaHOBKH YETHIPbMSI BTYJIKAMU C

pe3rooit M 12, pacroiokeHHBIMU Ha HIDKHEH OTTOPHOM MOBEPXHOCTH.

3.3.7 TI'aGapuTHble, YCTAaHOBOYHBIC, IPUCOCAMHUTEIIbLHBIE pa3Mepbl M Macca

TpaHc(hOpPMATOPOB MPUBEJICHBI B IPUIIOKEHUHU b.
3.4 MapkupoBka

3.4.1 BwiBoabl mepBUYHON 00MOTKH 0003HaUeHBI JI1 u JI2.

3.4.2 Jlna ucnonuenus tpanchopmaropoB TILJI-10-M BbIBOJBI BTOpUYHON 00-
MOTKHU ISl u3Mepenust ooo3znavatorest 1M1 u 112, BropuuHOii 0OMOTKHU ISl 3aIIUTHI -
2U1 u 212.

s ucnionnenuit tpancopmaropos TIIJI-10-M-1 u TIIJI-10-M-4 BBIBOABI BTO-
pUYHOM 0OMOTKH JJist m3MepeHust obo3Havarorcs 1M1 u 112, BTopuyHBIX OOMOTOK /1151
sammThl - 211 u 212, 311 u 312, 411 u 4112.

3.4.3 Ha tpancdopmaropax mmeercss TabIWYKa TEXHMUYECKUX IAHHBIX C Tpeay-

MPEeXIAIOIICH HAAMKUCHIO O HANPSDKEHUH Ha PAa30OMKHYTBIX 0OMOTKAX.

4 Dxkcmiryaranus TpancgopMaTopoB
4.1 [ToaroroBka TpanchopmMaTOpoOB K dKCILUTyaTaIllun
4.1.1 Ilpu ycranoBke Tpanchopmaropa B KPY noikHBI OBITH TPOBEICHBI:
- yJajeHue KOHCEPBUPYIOIIEH CMa3Ku U OYMCTKA TpaHchopMaTopa OT MbUIH U TPps3d
CYXOU BETOIIBIO, HE OCTABJISIIOIIEH BOPCA WM CMOYEHHOM B yallT - criupute ['OCT 3134;
- BHEIIHHUW OCMOTP [JIsl IPOBEPKHA OTCYTCTBUS TPELIMH U CKOJIOB U3OJIALIMH, KOP-

PO3HHU Ha MCTAJINIMYCCKUX JACTAJIAX.
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4.1.2 Tlpu pasmemenuun Tpanchopmaropa B KPY paccrosaue mMexay ocsiMu co-
ceaHux (a3 JOJDKHO COCTaBIIITh HE MeHee 230 MM.

4.1.3 Ilepen BBOJOM B KCILTyaTalliI0 HOBBIX TpaHC(HOPMATOPOB MPOBOJSITCS UCIIBITA-
HUS B 00beMe, ycTaHOBIeHHOM B pazzaene 10.4 (mutepa «I1») CTO 34.01-23.1-001-2017.
MeTobl UCTIBITAaHUM - B COOTBETCTBUHM C «lIpaBuiaMu TEXHUYECKOM SKCILTyaTalluu JICK-
TpUYECKUX CTaHUMU U cererd Poccuiickorn Depepanuu» U ¢ yYETOM JTOMOJHUTEIBHBIX
yKa3zaHui HacTosiero PO.

4.1.4 TlnomOupoBaHHE BBIBOJOB BTOPUYHOU H3MEPUTEIHLHONH OOMOTKH IPOU3BO-
JIATCS TIOCJIE MOHTa)Ka BTOPUYHBIX COSTMHEHUH YIIOJJHOMOUYEHHOM Ha 3TO CITYKOOH.

4.1.5 Ycunue npu 3aKkpyuyuBaHUU OOJITOB BO BTYJKH Ha OMOPHOM MOBEPXHOCTHU
JOJDKHO OBITh (2543) H-M, B 0TBepcTUs TEpBUYHON 0OMOTKH - (45+2) H-m.

4.2 DKcIutyaTalliOHHBIE OTPAHUYCHUS

4.2.1 Dxcrmyaranus TpaHCHOPMATOPOB AOJKHA TPOU3BOIUTHCS B COOTBETCTBUU C
«IIpaBunaMu ycTpoHCTBa 3JIEKTPOYCTAHOBOK», «lIpaBHiiaMM TEXHUYECKOW 3KCILTyaTa-
MU DJICKTPUYECKUX CTaHIMK U ceTer Pocculickont Denepamuny.

4.2.2 HauOGonbiee pabodee HaNpsHKEHUE, BTOPUYHBIE HATPY3KHU U TOKH KOPOTKOTO
3aMbIKaHHS HE JOJDKHBI IPEBBIIIATH 3HAYCHH, YKa3aHHbIX B 3.2.1.

HauGonpmmii pabounii TOK HE JOJKEH NPEBBINIATh 3HAYCHHH, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcsi KpaTKOBpEMEHHOE, He Oosiee 2 4 B HEJEINI0, MOBBIIIEHUE TIep-
BUYHOTO TOoKa Ha 20 % 110 OTHOIICHHUIO K HAaUOOJIbIIIeMy paboueMy IMEpBUYHOMY TOKY.

4.2.4 KauecTBO ANIEKTPOIHEPTUH JOJHKHO COOTBETCTBOBATH TpeboBanusim ['OCT 32144.
S TloBepka TpancpopMaTopoB
5.1 Tpancdopmaropsl Toka nosepsroTcs B coorserctBuu ¢ 'OCT 8.217.
HNHuTtepBan Mexay nopepkamu 16 mer.

6 Texnuueckoe o0CAyKUBAHUE

6.1 Ilpu TexHuyeckoM 0OCITyKHUBAHUU MTPOBOJISATCS CIEAYIOIINE PAOOTHI:
- OYHKCTKa TpaHcpopMaTopa OT MbLUIN U TPS3HU;

- BHEIIHHH OCMOTp TpaHc(opMaropa Jijisi IPOBEPKU OTCYTCTBUS HA TTOBEPXHOCTHU
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U30JISIUU TPEIIMH U CKOJIOB;

- MpoBEpKa KperieHus TpaHchopmaropa;

- MpOBEpKa HAJIEKHOCTH KOHTAKTHBIX COCIMHEHUI;

- WCHBITaHusA, 00BEM MU HOPMBI KOTOPBIX ycTaHoBlieHbl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

MeToapl UCIIBITAHUN — B COOTBETCTBUU ¢ "[IpaBriiaMu TEXHUYECKOMN IKCILTyaTalluu
AIEKTPUYECKUX CTAaHIUMUA U ceTeld PD" u ¢ ydeToM JOMOJHUTENBHBIX YKa3aHUM HACTOS-
aiero PO.

6.2 PaboTbl MO TEXHUYECKOMY OOCIYKMBAaHUIO CIEAyeT MPOBOJIUTH B CPOKH,
YCTaHOBJICHHBIE ISl YCTPOUCTBA, B KOTOPOM KCILTYaTUPYIOTCSl TpaHC(HOPMATOPHI.

6.3 VYkazaHus U peKOMEHJAIMU MO0 METOJAM MPOBEACHUS WCIBITAHUN U OLIEHKE
WX PE3yJbTaTOB:

- [OpH NPOBEICHUU UCIBITAHUN IJIEKTPUUYECKON MTPOYHOCTH U3OJISIUU TIEPBUYHOMN
OOMOTKH HampsiKEHUE MPUKIIABIBACTCS MEXy NEPBUYHON OOMOTKOW M COEMHEHHBI-
MU BMECTE U 3a3€MJICHHBIMU BBIBOJAMU BTOPUYHBIX OOMOTOK;

- TPW UCHBITAHUM U30JIAIUA BTOPUYHBIX OOMOTOK HANPSKEHUE MPUKIIAJBIBACTCS
K COCIMHEHHBIM BMECTE BBIBOJIaM KaXKJI0¥ U3 OOMOTOK MPU 3aKOPOUYCHHBIX U 3a3eMJICH-
HBIX BBIBOJIAX JIPYyroil OOMOTKH;

- TpU U3MEPEHUHU COMPOTUBIICHUS U3OISAIUU OOMOTOK METaOMMETP MPUCOEIUH sI-
€TCsl TaKUM >K€ 00pa3oM, KaK MCHBITATEeNIbHBINA TpaHc(hopMaTop NP UCHBITAHUU DJICK-
TPUYECKON MPOUYHOCTU U3OJISIIIUY;

- U3MEpeHHe TOKa HaMarHWYMBaHUS BTOPUYHBIX OOMOTOK MPOU3BOAMUTCS MPHU
3HAUCHUSIX HANpPsHKEHUM, yKa3aHHBIX B Tabmuie 5. M3MepeHHoe 3HaUeHUE HE JOJHKHO
OTJINYAThCS OT YKa3aHHOTO B nmacnopte 6osee yeM Ha +10 %;

- pacyeTHOE HAMPSHKEHHE JIJISl CHATHS BOJBT-aMIIEPHON XapaKTEePUCTUKH 0OMOTOK
JUTSL U3MEPEHUsI IPUBEICHO B Tabnwile 6. M3MepeHHoe 3HaueHNEe HE JIOJDKHO OTJIMYAThCS
OT yYKa3aHHOTO B nacnopte 0osee yem Ha +10 %;

- U1 U3MEPEHUs] TOKOB HAMArHWYMBAHUS K HMCTIBITYEMOW BTOPUYHON OOMOTKE,
Py Pa30MKHYTON MEPBUYHON OOMOTKE, MPHUKIIAIBIBACTCS HAIpPSKEHUE, YKa3aHHOE B
tabmumax 5 u 6. [Ipu 3TOM MODKEH MCTOIB30BAaThCS BONBTMETP d(PHEKTHUBHBIX 3HAUE-

HUi k1acca TouHocTH 0,5 ¢ BXOJHBIM conpoTuBiieHreM He Meree 10 MOw.
11
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Tabmura 5
PacuerHoe Hanpspkenue™, B, 111 KOHCTPYKTUBHBIX HCIIOJIHEHHH
HomuHallbHbli TIUI-10-M TIUI-10-M-1 TIUI-10-M-4
MEPRITTHAII TOK, A 7575 02, ] 5P; |05 02, | 5P; |05 0.2; | 5P;
1 0,55 02S| 10P | 1 0,55 02S | 10P | 1 0,55 0,2S | 10P
10, 20, 40, 50, 100, 200 26 27 53 39
5, 80, 400 40 13 26 o1 28 30 68 14 52
15, 30, 75, 150, 300, 600 | 57 27 53 | 26 27 53 39
500 48 13 43 13 43 13 30
750 69 29 66 29 66 46
28 14
800 74 30 68 30 68 52
1000 91 33 90 | 31 33 90 15 66
1200 37 38 43 | 37 15 43 25
1500 45 43 53 | 45 17 53 17 32
2000 60 54 65 | 60 20 65 20 39

[Ipumeuanue - * PacueTHble 3HAUYCHUS HANPSHKEHU BTOPUYHONM OOMOTKH JJIsl U3-

MEpPEHHM yKa3aHbl IPY HOMUHAJIBHOM BTOpUYHOM Harpy3ke 10 B-A.

Tabmura 6
HomunansHbIM PacueTnoe
N Knacc Tounoctu
MEPBUYHBIN TOK, A HanpspkeHue, B
5-2000 0,2; 0,2S;0,5; 0,5S; 1 4.5

3HaYeHUs UCTIBITATENbHBIX HAMPSHKECHUN NJIsl MPOBEACHUS UCIBITAHUN DJICKTpUYe-
CKOW MPOYHOCTU U3OJISHUKU IEPBUYHON U BTOPUYHBIX OOMOTOK, DJIEKTPUUECKOTO COMPO-
TUBJICHUSI U30JISIIUA OOMOTOK M M3MEPEHHBbIE 3HAY€HUsT TOKOB HaMarHUYMBaHUS BTO-
PUYHBIX OOMOTOK YKa3bIBaIOTCS B TACIIOPTE HA U3JCITHE.

6.4 TpanchopMaTopbl HEPEMOHTONPUTOHBL. [IpU HECOOTBETCTBUM TEXHUYECKUX IMa-

paMeTpoB TpaHCPopMaTopoB HacTosemMy P, TpanchopMaTopbl HEOOXOIUMO 3aMEHUTb.

7 TpeOoBaHus K IOATOTOBKE MEPCOHAJIA

7.1 Ilpu ycranoBke TpanchopmatopoB B KPY paboThl 10KHBI TPOBOAUTHCS MO
pykoBojacTBOM U HaOmoaeHueM WTP paGourmu, 00y4yeHHBIMU BBIOJHEHHIO HEOOXO-
JUMBIX OIepanuil 1 UMEIOIUMH KBaTU(UKAIIMOHHBIN pa3psii He HUXKe 3.

7.2 1lpu TeXHUYECKOM OOCIYXMBaHUM TpaHC(OpMaTOpa U MPOBEACHUU €ro HcC-
NBITAaHUN PabOThI JOJKHBI TPOBOJUTHCS OOYUYEHHBIM NIEPCOHAIIOM, MPOILIECIIINM CIIEIIH-
AJbHYIO MOATOTOBKY M CTAXKHUPOBKY, M JIONYILIEHHbIE K TPOBEJACHUIO UCIIBITAHUI B J€ii-
CTBYIOILIEH 3JIEKTPOYCTaHOBKE.
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bpurazna, npoBoasiias TEXHUUECKOE 00CITYKUBAaHUE U UCIIBITAHUE, 10JHKHA COCTO-
ATh HE MEHEE YeM U3 JIBYX UEJIOBEK, U3 KOTOPBIX MTPOU3BOJUTENH PAOOT AOIKEH UMETh
KBAIM(PUKAIIMOHHYIO IPYIIITY MO 31eKTpoOe3omnacHocT He Huke [V, a octanbHble ue-

HbI Opuransl — He HUKe I11.
8 VYmnakoska. Xpanenue

8.1 TpancdopmaTopsl OTHPABISIOTCA C MPEANPUATHS - U3TOTOBUTENS B TapHBIX
AIMKAX WK KOHTEUHEPaX.

8.2 Mo ycranoBku B KPY TpancdopmaTopsl JOMKHBI XPAaHUTHCS B YCIOBUSX, CO-
oTBeTCTBYOIMX ycinoBuaM xpanenus 2 ['OCT 15150.

8.3 Ilpu xpaneHun TpaHchHoOpMaTopoB 0€3 Taphl JOKHBI OBITH MPUHSATHI MEPHI
IIPOTUB BO3MOXHBIX TOBPEKICHUMN.

8.4 Cpok 3amuTtsl TpaHCPHOPMATOPOB KOHCEPBAIMOHHONW CMa3KOM, HAHECEHHOW Ha
MPEAIPUATHH - U3TOTOBUTENE, COCTABISAET TPU I'OJA.

Cpok ucuncnsercs OT JaTbl KOHCEpBAlMU, YKa3aHHOW B MACIIOPTE HA U3JIEIIHE.

[Io nucTeyennn yKa3aHHOTO CPOKa METAJUIMYECKNAE YaCTH MOJIEkKAT NEPEKOHCEPBa-
MU C MPENBAPUTEIBHBIM YIAJEHUEM CTAPOM KOHCEpBAMOHHOM cMa3Ku. KoHcepBanuio
npooauth nmo ['OCT 9.014 macnom K-17 T'OCT 10877 wnu npyrum METOJIOM U3
npenycmorpenHbix I'OCT 23216.

9 TpancnoprupoBaHue

9.1 TpaucnopTupoBaHue TpaHCHOPMATOPOB BO3MOXKHO JTHOOBIM 3aKPBITHIM BUIOM
TpaHcnopTa B yciaoBusax TpancnoptupoBanus XK mo 'OCT 23216.

9.2 Jlomyckaercs TpaHCIIOPTHUPOBaHKE TpaHCHOpMaTOPOB 0€3 MHANBUAYATHEHOMN
YIaKOBKHU B KOHTEHHEpaxX M 3aKphITHIX aBToMarHax. [Ipu aTom TpanchopmaTopsl
JIOJDKHBI OBITH KECTKO 3aKPETUICHBI ACPEBSIHHBIMU OPYCKaMHU, UK C TIOMOIIIBIO APYTHX
CPEIICTB Ha MECTE YCTAaHOBKH C 3a30poM He MeHee 10 MM Mex 1y TpaHncpopmaTopamu.

9.3 Tlorpysky, TOCTaBKY U BBITPY3KY TpaHCHOPMATOPOB PEKOMEHYETCS POU3-
BOJIUTH C YKPYITHEHUEM I'PY30BBIX MECT — B TPAHCIIOPTHBIX MakeTax. s makeTupoBa-

HUS IPUMEHATH AepeBsiHHbIe Mo10HbI o ['OCT 33757.
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9.4 Ilpu TpaHCHOPTUPOBAHUU AOJKHBI OBITH TPUHATHI MEPHI MPOTUB BO3MOKHBIX
TIOBPEKICHUM.

9.5 Kiumatuyeckue (paxTopbl MpH TPAHCIOPTHUPOBAHUM JOJKHBI COOTBETCTBO-
BaTh ycnoBusM xpanenusa 5 'OCT 15150.

9.6 TpaHCHOPTUPOBAHHE B CAMOJIETAX MOJKHO IMPOBOAUTHCS B OTAILJIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKAX.

9.7 TlonbéM u mepemelieHre TpaHcHopMaTOpOB HEOOXOIUMO OCYHIECTBIAThH MPU
oMoty pbiM - 60aToB M12 'OCT 4751, yCTaHOBJIEHHBIX MO JUATOHAIIA B KPETIEKHbBIC
OTBEPCTHSI, PACIIOJNIOKEHHBIE HA OTMIOPHOM MOBEPXHOCTH TPAHCHOPMATOPOB.

PbIM - O0OTHI B KOMILUIEKT MOCTABKU HE BXOJISIT.

9.8 Tlpu mpoBeJeHUU TaKeIKHBIX pabOT HEOOXOJUMO MPHUHSTH MEPHl MPOTUB

BO3MOXXHBIX HOBpe)KI[eHI/Iﬁ IIOBCPXHOCTH TpaHC(bOpMaTOpOB.

10 Yrunusanus

10.1 ITpu TpaHCIOPTUPOBAHUH, XPAHEHUH, SKCIUTyaTAllUU, UCIIBITAHUHA U yTUIN3a-
MU TpaHCPOPMATOPHI HE MPENCTABISAIOT Bpeaa I OKPYXKAIOIIEH Cpelbl U 310POBbs
YeJI0BeKa.

10.2 Tlocne okoH4YaHUSI CpPOKA CIIY)ObI TpaHCPOPMATOPHI MOJJIEKAT CIIUCAHUIO U
YTUIN3ALMY.

10.3 Tlpu yTunu3zanuu JOJKHBI ObITH BBITIOJHEHBI CIIEIYIONNE PEKOMEHAIUN:

- METAJUIMYECKHE COCTaBHBIE YacTH TPaHCHOPMATOPOB (Meb, CTAIb dIECKTPOTEX-
HUYECKass U KOHCTPYKIIMOHHAsI), BBICBOOOXICHHBIE MEXAaHUYECKHM ITyTEM, IOJIKHBI
OBITh MepeaHbl Ha MIPEANPUATHS, TPOU3BOIAIINE TIEPepaOOTKyY (YTUIU3AIMIO) IBETHBIX
Y YEPHBIX METAIIOB;

- (parMeHTBHI TUTON H3OJISIIINH, DJICKTPOU3OJSIUOHHBIN KapTOH U JPyTUE WU30JIsI-
IIMOHHBIC MAaTEepUalbl, OTXOJbl YMAKOBOYHOW IEHBI, HE TMOJUICKAIIME TepepadoTKe,
JIOJDKHBI OBITh TIEPE/IaHbl Ha MOJUTOH MPOMBIIIJIEHHBIX HJIA TBEPJIBIX OBITOBBIX OTXO0JIOB
JUIS1 pa3MeNleHus;

- OTXOJIbl YITaKOBOYHBIX KapTOHA, IJIEHKH M OyMaru JOJKHBI ObITh TIEpPEIaHbl Ha
NPEANPUATHS, IPOU3BOIAIINE YTUIN3ALUIO JaHHBIX BUJOB OTXO/IOB;

- OTXOJbl YHAaKOBOUYHOW JEPEBSIHHOMN Tapbl MOJICKAT KaK YTHIN3AIUHU, TaK U pa3-

MCHICHHWIO Ha IMOJIMT'OHC MPOMBINIJICHHBIX WJIN TBEPAbIX OBITOBBIX OTXOO0B.
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[Ipunoxxenne A
(cipaBOYHOE)
PacueTHble 3HaYCHUSI HOMUHAIBHOM NPEIEIbHON KPaTHOCTH
BTOPUYHOM OOMOTKH JIsl 3aIIUTHI B 3aBUCUMOCTH OT HOMHHAJIBHON BTOPUYHOU HArpy3Ku

Sl

€d 900 %< 1L9" 11

Tabmmia A.1
Tun HomuKa:Has BTOPHIHAA 3 5 | 10| 15| 20| 30 | 40 | 50 | 60 | 75 | 100
Tpancdopmaropa Harpyska, B-A
Koaddumnment tpanchopmanuu HomunanwsHas npenesibHasi KpaTHOCTh
5/5; 10/5; 20/5; 40/5; 50/5; 80/5; 13 | 2 ;
100/5; 200/5; 400/5 17 | 13 | 10 6 5 A 3 5
15/5; 30/5; 75/5; 150/5; 300/5; 600/5 | 30 | 25 8
500/5 27 | 24 | 15 | 11 | 9 6 5 4
TIUI-10-M 750/5; 800/5 32 | 26 | 19 | 15 | 12 | 9 7 6 5 4 3
1000/5 34 | 28 | 22 | 18 | 15 | 11 | 9 7 6 5 4
1200/5 6 | 15 | 11 | 9 7 ] 5 A 3 3 5
1500/5 e 2, [0 A
2000/5 13 10 | 7 6 5 4 3
10/5; 15/5; 20/5; 30/5; 40/5; 50/5;
75/5; 100/5; 150/5; 200/5; 300/5; 30 | 25 | 17 | 13 ] 10 | 8 6 5
4 3 2
600/5
500/5 27 | 24 | 15 | 11 | 9 6 5 4
TILUI-10-M-1 80/5; 400/5; 750/5; 800/5 32 | 26 | 19 | 15 | 12 | 9 7 6 5 4 3
1000/5 34 | 28 | 22 | 18 | 15 | 11 | 9 7 6 5 4
1200/5 16 | 15 | 11 | 9 7 ] 5 A 3 3 5
1500/5 7l 2], B9 A
2000/5 13 10 | 7 6 5 4 3
10/5; 15/5; 20/5; 30/5; 40/5; 50/5; 2
75/5; 100/5; 150/5; 200/5; 300/5; 23 | 20 | 13 | 10 | 8 5 4 3
3 2
600/5
500/5 20 | 18 | 11 | 8 6 4 3 2 1,5
750/5 21 11 6 4
TIJI-10-M-4 80/5: 400/5: 800/5 St I T BT T, T N - O A
1000/5 25 | 23 | 17 | 14 | 11 | 8 7 6 5 4 3
1200/5 12 | 11 6 15 | 1
1500/5 312 8 ; ] 4 3 3 2 , LS
2000/5 2 |11 ] 9 5 4 3 2
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[Ipunoxenue b
(o0s13aTeNnbHOE)

["abapuTHbIE, yCTaHOBOYHBIC, TPUCOCIMHUTEIBHBIC pa3Mephl U Macca Tpancopmaropos Toka TILI-10-M
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Tadnuya 6.7
Pucyrox b1 = Tadnuya 6.2
3 Tun HoMuHuHEm HEIL Pazrmeps; mm
Oowua bug mpascopriamapal TV ooy popmamapa | nepbuss max, Al PUYK < & Hcnosrenue no oomomkay | L, m
5100 517 4 025 102 055 05)/5P (10P)| 135
BI-400 52 6 W0 5P (10P)/5P (10F) 50
Macca max, k2 - 371 T-10-M 500-800 53 8
TA-10-M-1 1000 ' 0
T-10-M-4 1200
500 b4 2 60
2000 6
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