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Hacrosimee pykoBocTBO mo 3kcrutyatauuu (PD) conepkur cBefeHus 0 Ha3Ha-

YeHUH, KOHCTPYKIUH, XapaKTepucTukax tpancopmaropos toka TLLIJII — 0,66 (manee
— «TpaHc(hopMaTopbl»), MPEAHA3HAYEHHBIX 1JIs1 BHYTPUPOCCUMCKUX MOCTAaBOK M MOCTa-
BOK JUIs1 aTOMHBIX cTaHlMi (AC) 1 yka3aHusi, HEOOXOIMMBIE JJIsl TPaBUIBHOM HUX JKC-

IryaTanyu.

1 HopmaTuBHbBIE CCHUIKHU

1.1 B HacTosimieM pyKOBOJICTBE MO SKCIUTyaTallMM MCIOJIb30BaHbI CCHUIKA Ha
CJIEAYIOIINE CTAHAAPTHI:

I'OCT 8.217-2003 I'CU. TpauchopmaTtopsl Toka. MeToaMKa TTOBEPKHU.

I'OCT 9.014-78 EC3KC. BpeMeHHass TpOTUBOKOPPO3UOHHAS 3allUTa U3JCIIHM.
OO6mue TpedboBaHUsI.

I'OCT 1516.3-76 DnextpooOopy10BaHUE IEPEMEHHOIO TOKA HA HAMPSKEHUS OT
3 o 500 kB. TpeGoBaHuUs K 2JIEKTPUUECKON TPOYHOCTH U3OJIALINH.

I'OCT 3134-78 Yaut-ciuput. TeXHUYECKUE YCIOBHS.

I'OCT 7746-2015 Tpaucdopmatopsl Toka. OOIIME TEXHUYECKHUE YCITOBUS.

I'OCT 8865-93 CucrteMsl 351eKTpruuecKkoi n3oasunn. OLeHKa HarpeBOCTOMKOCTH
U KJ1accuuKaIus.

I'OCT 10877-76 Macno koncepBauuonHoe K-17. Texuuueckue ycnoBus.

I'OCT 15150-69 Marmmunsl, mpubopsl U Apyrue TeXHUUEecKue nnenus. Mcnomue-
HUS JUIS pa3IMYHBIX KIMMAaTHYeCKUX pailoHoB. Kareropuw, ycioBHSI 3KCILTyaTallUH,
XpaHEHUs] U TPAHCHOPTUPOBAHUS B YAaCTU BO3JCUCTBUS KIMMATHYECKUX (PAKTOpOB
BHEIIHEW CPEJIbI.

I'OCT 15543.1-89 Uznenus >A€KTPOTEXHUUECKUE U APYTM€ TEXHUUECKUE H3e-
musi. OOmue TpeOoBaHUA B YAacTH CTOMKOCTHM K KIMMAaTUYECKUM BHEIIHUM BO3JIEH-
CTBYIOIIUM (haKTOpam.

I'OCT 23216-78 NU3nenust 31eKTpOTEXHUYECKHE. XpaHEHUE, TPAHCTIOPTUPOBAHHE,
BpEMEHHAasl MPOTUBOKOPPO3MOHHAS 3aluTa, yrnakoBka. OO0mume TpeOOBaHUS U METOIbI
WCIIBITAHUH.

I'OCT 28779-90 Matepuaibl 3J1€KTPOU30ISIIIUOHHBIE TBEpble. MeTo bl onpee-

JICHUA BOCIINIAaMEHACMOCTH 1101 BO3I[CI>'ICTBI/I€M HCTOYHHKA 3aKUT'aHUA.
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['OCT 30631-99 OGmue TpeboBaHus K MallliHAM, IpUOOpaM U APYTUM TEXHUYE-

CKMM U3JIeJIUSIM B YaCTH CTOMKOCTH K MEXAHUYECKUM BHEIIHUM BO3JEHCTBYIOIIUM
dbakTopam npu dKCILTyaTaluu.

I'OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEICTB AJIEKTPOMArHUTHAS.
TexHuYecKue cpesicTBA ISl aTOMHBIX CTaHIIMA. TpeOOBaHMS U METOIbI UCTIBITAHUN.

I'OCT 32144-2013 Onektpuueckas 3Heprus. COBMECTHUMOCTb TEXHUYECKHUX
CpPeACTB ayeKTpomarHuTHas. HoOpMbl kauecTBa 3JIEKTPUYECKOW SHEPrUU B CHUCTEMax
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAUYCHHUS.

I'OCT P MDK 61869-2-2015 Tpancpopmaropsl usmeputenbhHbie. Yacth 2.
JlononHuTenbHBIE TPeOOBaHUS K TpaHC(POpMaTOpaM TOKA.

I'OCT CISPR 11-2017 D3nexkrpoMarHuTHas coBMecTHMOCTh. OOopynoBaHue
MPOMBIILJICHHOE, HAayYHOE, MEAMUIIMHCKOE. XapaKTePUCTUKU PaTUOYaCTOTHBIX MOMEX.
HopMbl 1 MeToABI H3MEPEHUN.

I'OCT IEC 61000-4-8-2013 DnexkrpomMarauTHas COBMECTUMOCTh. Hacts 4-8. Me-
TOJIbl UCTIBITAHUWA U U3MEPEHU. VICHbITaHUsA HAa YCTOMYMBOCTh K MAarHUTHOMY IIOJIIO
MPOMBIILJICHHON YaCTOTHI.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUI DJIEKTPOOOOPYIOBAHMS.

CTO 34.01-23.1-001-2017 O6BbeM 1 HOPMBI UCIIBITAHUN 3JIEKTPOOOOPYTOBAHMUS.

[IpaBuiia TEXHUYECKOU AKCIUTyaTalluu JIEKTPUUECKUX CTAaHUMU U ceter Poccuii-
ckoit denepannu.

[IpaBmia 1o oxpaHe TpyAa TpU  IKCIUTyaTallMd  AJIEKTPOYCTAHOBOK
(ot 15.12.2020 1. Ne 903H).

[TpaBuia TeXHUUECKOM IKCIUTyaTaAlUK YJIEKTPOYCTAHOBOK MOTPEOUTENECH.

[TpaBuna ycrpoiicTBa anekTpoyctaHoBok. Cenpmoe nzganue. lllectoe nznanue.

HIT-001-15 O6mue nosnoxenus odecrieueHusi 0€30MacHOCTH ATOMHBIX CTaHIUH.

HII-031-01 Hopmbl mpoeKTUPOBaHUS CEMCMOCTOMKNX aTOMHBIX CTaHIIUU.

MII 59-26-2023 I'CU. TpanchopmaTopsl TOKa IIUHHBIE. METOAMKA TTOBEPKH.

2 TpeOoBanusi 6e30macHOCTH

2.1  Ilpum mpoBeaeHHH BceX pabOT JOJKHBI BBITOJHATHCS MpaBUila TEXHUKU
0e30MacHOCTH, ACHCTBYIOIINE HA NPEIPUATUH, SKCIUTYaTUPYIOIIEM TpaHCHOPMaTOPHI.

[Ipu moAroTOBKE K 3KCIUTyaTalluH, MPU MPOBEACHUN TEXHUUYECKOTO OOCITYy>KHBa-
HUs JOJDKHBI BRIMOJHATHCS «IIpaBuia yCTpoiCcTBa 3JIEKTPOYCTaHOBOK», «IIpaBuma mo
OXpaHe TPyAa IPHU IKCILTYaTalUK dJIEKTPOYCTAaHOBOK.

2.2 TpebGopanus Ge30macHOCTH MpH MoBepke TpancopmaropoB — o 'OCT 8.217.
3



IIT.671 231.002 PO
2.3 BHHUMAHMUE! IIPM1 OKCIUIYATALIMA TPAHCOOPMATOPOB

HEOBXOJMMO NCKIIIOUNUTH PASMBIKAHUE BTOPUYHBIX OBMOTOK!

2.4  BapuaHT 3a3eMJICHUSI BTOPUYHBIX OOMOTOK OIpeeiaeTcs MoTpeduTeneM B
COOTBETCTBHH CO CXEMOM BTOPUUYHBIX MPUCOEIUHEHUIN TpaHCHOPMATOPOB.

2.5 TIIpousBoacTBOo paboT Ha TpaHchopmaTopax O€3 CHATHS HANPSHKEHUS C

IIEPBUYHOM LIETIM HE JIOITYCKAECTCH.

3 Onucanue u padora TpancpopMaTopoB

3.1  Hasznauenwue TpanchopmaTopoB

3.1.1 TpanchopmaTopsl mpeaHa3HAYEHBI ISl TIEpeAadd CUTHAJIA H3MEPHUTENb-
HOM wmHOpMaIu mpudopaM H3MEPEHHs, 3allUThl, ABTOMATHUKH, CUTHAIW3AIUU U
yIOpaBJIEHUS, AJIsI U30JMPOBAHUS LEMIE BTOPUYHBIX COECIMHEHUI OT BBICOKOTO HaIpsi-
YKEHUSI B DJICKTPUUYECKUX YCTAHOBKAX MEPEMEHHOIO TOKA.

3.1.2 TpancdopmaTopbl BCTPaUBAIOTCS B JKPAHHUPOBAHHBIE TOKOMPOBOIBI, C
MPUHYAUTEIBHBIM OXJIAXKIECHUEM U 0€3 MPUHYIUTEIBHOTO OXJIAK/ICHUS, HA HOMUHAJIb-
HOE HaIpsHKEHUE TOKOMpoBoia 10 24 kKB U ABJISIIOTCS KOMIUICKTYIOIUMU U3JETUSIMH.

W3onsmueit, oOecrneynBaronie d3JIEKTPUUYECKYI0 MPOYHOCTh TpaHchopMaropa,
CIIY)KUT BO3IYIIHBIM 3a30p MEXAY TOKOBEAYIEH YaCThIO TOKOMPOBOJA U JIUTHIM OJIO-
KOM TpaHcdopmMaropa.

3.1.3 TpanchopmaTopbl UMEIOT KIMMaTHYECKOe HcroiaHeHue «YXJI» karero-
pun pazmenienus 2 o 'OCT 15150 u npenHa3HayeHbl 1151 SKCILTyaTalluy B CIELYIO-
IIUX YCIIOBUSIX:

- BBICOTa YCTAaHOBKH HaJ ypoBHEM Mopsi - He Oosee 1000 wm;

- BepxHee pabouee 3HAYCHHUE TEMIEPATYPhl OKPYKAIOIIETO BO3/yXa, C YUYETOM
neperpesa Bo3ayxa BHyTpHU Tokorposoaa, 70 °C;

- HIWKHEE 3HAYEHUE TeMIepaTypbl OKPYKAIOLIET0 BO3AYyXa MPH SKCIUTyaTalluu
munyc 60 °C;

- OTHOCHUTEJIbHas BIAXKHOCTb, JIaBlieHUE Bo3ayxa - cornacHo ['OCT 15543.1;

- OKpy’Kalolllasi cpejia HEB3PhIBOOIACHAsI, HE COJIepKallias MbLJIH, arpeCCUBHBIX
ra3oB M MapoB B KOHUEHTPALMIX, PA3pPYyLIAIOIIUX MMOKPBITHUS, METAJJIBI U H3OJISIUIO

(armocdepa tuna Il mo 'OCT 15150);
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- pabouee mosoKeHrue TpaHCHOPMATOPOB B MPOCTPAHCTBE - JIFOOOE;

- TpaHchopMaTOphl MpeAHA3HAUCHBI JJI SKCILTyaTallid B 3JEKTPOYCTAHOBKAX,
MOJIBEPTalOIIMXCsl BO3JEHCTBUIO TPO30OBBIX MNEPEHANPSHKEHUM MPU OOBIYHBIX Mepax
IPO303allUThI, 1 UMEIOT HOPMAIbHYIO U300 ypoBHS «O» o I'OCT 1516.3, nuryto,
kiacca HarpeBoctoiikocTu «B» mo 'OCT 8865 u knacca Bocamensiemoctu FH (I1T) 1
no 'OCT 28779;

- TpaHchOpMaTOphl COOTBETCTBYIOT TpYMIE YCIOBHH 3KcIUTyaTtauu M6 1o
'OCT 30631;

- TpaHchOpPMaTOPHl CEHCMOCTONKH TP BO3ACHCTBUH 3eMJICTPSICEHUN MHTCHCHB-
HOCTBhIO 8 6arioB o MSK-64 mipu ypoBHE yCTaHOBKU HaJl HyJIeBOM 0TMETKOM 10 70 M;

- TpaHchopMaTophl, MpeaHa3HadeHHble it mocTaBkd Ha AC, COOTBETCTBYIOT
kinaccy OezomacHocty 2, 3, 4 mo HII-001-15 u Il kareropuu CEMCMOCTOMKOCTH TIO
HII-031-01;

- TpaHcpopMaTopbl COOTBETCTBYIOT TPEOOBAHMUSIM YCTOMYMBOCTH K D3JIEKTPO-
MarHUTHBIM TIOMEXaM MpPHU BO3JCUCTBUM MATHUTHOTO TOJISI MPOMBIIIJIEHHON YacTOThI
no I'OCT IEC 61000-4-8, ycTraHOBIEHHBIM [JIsi Tpynnbsl ucnoiaHeHus IV mo
I'OCT 32137;

- TpaHcpopMaTopbl YAOBIECTBOPSIOT HOPMaM HWHAYCTPHAIBHBIX PaJAHONIOMEX,
yctanoBiieHHbIM B 'OCT CISPR 11, knnacc A, rpynna 1.

3.2  TexHUWYECKHE XaPAKTEPUCTUKHU

3.2.1 OcHOBHBIE TEXHUYECKHE XaPAKTEPUCTUKU TPUBEACHBI B Ta0HIIe 1.

Ta0mumna 1

HaumenoBanue napamerpa 3HaueHue
HomunansHOe Hamnpsixenue, kB 0,66
Haubonbmee pabouee HanpsokeHue, kKB 0,8
HomuHanbHas yactora mepeMeHHOro Toka, ['ig 50
HomuHasbHbII EpBUYHBIN TOK, KA 34:5,6, 8 10;

P : 12; 14; 16; 18; 24; 30
y y , 3,2;4;5;6,3; 8; 10;

HaubGonpmmii pabounii nepBUYHBIN TOK, KA 12: 14: 16: 18: 24: 30
HoMuHanbHbII BTOPUYHBIN TOK, A 5
KonnyecTBo BTOpUYHBIX OOMOTOK, IIT. 1,2,3,4,5
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HanmeHnoBanue nmapamerpa

3HaueHue

Knacc Tounoctu o 'OCT 7746:
BTOPUYHON OOMOTKH /ISl ©3MEPECHUM

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

BTOPUYHON OOMOTKH JJIS 3aIIATHI

5P unu 10P

Kitacc TounocT BTOpruHON OOMOTKU JJIs 3aLIUTHI 110
I'OCT P MDK 61869-2

S5PR; 10PR; PX; PXR

HomunanbHast BTOp4Hast Harpy3ka* BTOpHYHBIX 00OMO-
TOK JUIsl ©3BMEPEHUM U 3aIUTHI pU KodPPULiueHTe
MontHocTu cos ¢ = 0,8, B-A (Harpy3ka UHAYKTUBHO-
aKTUBHAs)

3;5;10; 15;20; 25; 30; 50;
60; 75; 100; 300

HomunanbHas npeaenbHas KpaTHOCTh BTOPUYHOM 00-

MOTKH JIJIS 3alIUTHI**, HE MeHee
B ki1accax TouHoctu SP; SPR; 10P; 10PR; PX; PXR npu
HOMHHAJIBEHOM TIEPBUYHOM TOKE, A

3000 15
4000 17
5000 19
6000 27
8000 26
10000 23
12000 — 18000 20
24000 30
30000 22
TpexcekyHIHbI TOK TEPMUUYECKON CTOUKOCTH, KA, TpH
HOMHUHAJbHOM MEPBUYHOM TOKE, A:
3000 - 10000 120
12000 - 18000 190
24000; 30000 220
Homunanbeneiii k03¢ unment 6e3onacHocty npuOopoB
BTOPUYHON OOMOTKH JUTSl U3MEpEHuit™*, He Ooree
B Kj1accax tounoctu 0,2S; 0,2; 0,5S; 0,5 npu HOMUHAJIb- 30

HOM IIEPBUYHOM TOKE, A:

3000 - 30000

IIpumeyanus

1 * Hwxawmii npeaen BTopuaHON Harpy3ku s kinacco Tounoctu 0,25, 0,5S - 1B-A.

2 ** 3HayeHHs HOMHHAJIBHOU MpPEeNbHON KPaTHOCTH U HOMHHAJIBHOTO KO3 PHUIIHEHTa

0€30MacCHOCTH MPUBEJICHBI IPY 3HaYE€HUU BTOpUYHON Harpy3ku 30 B-A.

Jnsa knaccoB TouHocTH PX; PXR - HoMuHanbsHbIH K09 punineHT pacmmpenns Toka Ky

(yrounsiercs npu 3akase). OcranbHble HOPMUPOBAHHBIE TAPAMETPHI JIJIS KJIACCOB TOUHOCTH
PX; PXR yka3aHsl B nacropTe Ha U3JeIHue.

3 Knaccer TOYHOCTH, 3HAYCHHNA HOMUHAJIBHBIX BTOPUYHBLIX HAIrpy30K, HOMHWHAJILHOH npe-

6

JIeNbHOMI KpaTHOCTH U HOMHUHAJIBHOI'O KOB(I)(I)I/II_II/ICHTa 0e30IMacHOCTH YTOUHSAKOTCA IIPH 3aKa3cC.
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3.2.2 PacyeTHble 3HAYE€HHUsS] HOMUHAJIBHOMN NPEeIbHON KPAaTHOCTH BTOPHUYHBIX
OOMOTOK /IS 3aIIMTHI B 3aBUCIMOCTH OT HOMHHAJILHOW BTOPUYHOW HArpy3Ku MpUBee-

HBI B ITPHJIOKCHU N A.

3.2.3 PacuerHble 3HaYCHHS COMPOTUBICHUS BTOPUYHBIX OOMOTOK TOCTOSTHHOMY

TOKY IIPHUBE/ICHBI B TaOIHIIE 2.

Tabnuua 2
. ConpoTuBieHre 0OMOTOK ITOCTOSHHOMY TOKY, OM,
HomuHanbHbIl nep-
BUNHBIH TOK, A JUISL KJIACCOB TOYHOCTHU
0,2S; 0,2; 0,5S; 0,5; 5P; 5SPR; 10P; 10PR; PX*; PXR*

3000 0,6
4000 0,8
5000 0,95
6000 1,1
8000 1,5
10000 2,2
12000 2,9
14000 3,3
16000 2,9
18000 3,2
24000 24,8
30000 32

[Ipumeuanue - *YTouHseTCsl IpU 3aKase.

3.3  VYcrpoiicTBO

3.3.1 TpanchopmaTopbl BEINOIHEHBI B BUAE IMHHON KOHCTPYKIUH. TpaHchop-
MaTOPbI COJIepKaT MAarHUTOIIPOBOIBI U BTOPUYHBIE 00MOTKH. Kaknas BropuyHas 00-
MOTKa HAXOJIUTCS HA CBOEM MarHuTonpoBojae. OOMOTKM 3aJUThl KOMIAYHJIOM, YTO
oOecreynBaeT 3aluTy OOMOTOK OT MPOHUKHOBEHUS BJIarM U MEXaHUYECKHUX TTOBPEK/IE-
HUM. BBIBOIBI BTOPUYHBIX OOMOTOK PACIOJIOKEHBI HA BBICTYIAIOIIEH KOHTAKTHOM KO-
JI0/IKE TpaHC(OPMATOPOB U 3aKPHITHI 3AIUTHON KPBIIIKOMA.

3.3.2 OCHOBHOW M30JIAIIMEH SBISICTCS BO3YIIHBIN 3a30p MEXY JIUTHIM OJIOKOM
TpaHcopMmaTopa U TOKOBEIYIIEH 4aCThIO SKPAaHUPOBAHHOTO TOKOMPOBO/A.

3.3.3 B nurom 610Ke TpaHC(HOpMATOPOB UMEIOTCS BTYJIKH C pe3b0OBBIMU OT-
BepcTusiMu M 12, mperHazHadeHHBIC TS KpeTuieHust TpancopmaTopoB. ['abapuTHsie,
YCTaHOBOYHBIE, MPUCOEAUHUTENIbHBIE pa3MePhl U Macca TpaHCHOPMATOPOB MPUBEICHbI
B PWJIOKEHUU b.

3.3.4 Pousb nepBUYHOI OOMOTKH BBITIOJIHSIET TOKOBEIYIIAs IIIMHA TOKOMTPOBO/IA.

7
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3.3.5 BropuuHble OOMOTKHU MTPEAHA3HAYEHBI JIJIS1 U3MEPEHUS WU JJIS 3aIHUTHI.

3.4  MapkupoBka

3.4.1 MapkupoBKa BBIBOJIOB BTOPHUYHBIX OOMOTOK peibe(Hasi, BBIMIOIHACTCS
ATMOKCHIHBIM KOMITayH/IOM MU 3aJMBKE TpaHchopmaTopoB B hopmy.

3.4.2 CropoHbl TpaHCHOPMATOPOB, COOTBETCTBYIOIIME JIMHEHHBIM BBIBOJAM
NEPBUYHOM 11enH, 0003HadaroTCs «JI1» 1 «J12».

Hauano BropuuHbix 00MOTOK oOo03HauaetTcsi «M1», koHery oOMOTOK - «U2».
[Mudpa nepen nmutepoit «M» 0603HaUaeT HOMEP OOMOTKH.

3.4.3 Ha Ttpancdopmaropax uMeeTcs TaOIMYKa TEXHUYECKUX NaHHBIX C Mpey-

HpC)KI[aI-OHleﬁ HAaAIMUCBIO O HAIIPAKCHHUH HAd PA3OMKHYTBIX BTOPUYHBIX 00OMOTKaX.

4 Dkcniayaranus TpaHc(hopMaTopoB

4.1 TloaroToBka TpaHC(HOPMATOPOB K IKCILTyaTaALUU

4.1.1 Tlpu ycranoBke TpaHC(OPMATOPOB B TOKOIIPOBO/L IOJIKHBI OBITH TPOBE/ICHBI:

- yJaJieHue KOHCEPBUPYIOIIEH CMAa3KH M OUMCTKa TpaHC(hOpMaToOpoB OT MbUTU U TPsi-
31 CYXOM BETOLIBIO, HE OCTABJIAIOIIEH BOpPCa WM CMO4YeHHOM B yauT-cimpure ['OCT 3134;

- BHEIIHUN OCMOTp JJIsl NMPOBEPKU OTCYTCTBUS TPELIMH U CKOJIOB H3O0JIALMH,
KOPPO3HH Ha METAJUIMYECKUX JIETAJIAX;

4.1.2 JlomkHBI OBITH MPOBEJICHBI UCIBITAaHUS B 00BbEME, YCTAaHOBJICHHOM IIPE/I-
IPUATUEM-U3TOTOBUTENIEM TOKOIIPOBOAA U HOPMATUBHOM JTOKYMEHTALIMEM.

Mertoabl ucneiTanuii TpaHchopMaTopoB A0KHBI cooTBeTCTBOBaTH 'OCT 7746.

Mertoap! ucnsiTanuii TpancopmatopoB kinaccoB Tounoctu SPR; 10PR; PX; PXR
noJpkHEBI cooTBeTcTBOBATE I OCT P MDOK 61869-2.

[Ipu ucnbITaHusX TpaHcpopmaropa, A0 YCTAaHOBKM B TOKONPOBOJ WJIM B €r0 CO-
CTaBe, JOIYCKAETCS OJHOKPATHOE HCIBITAHUE JJIEKTPUYECKOW NPOYHOCTH H3O0JIALUU
TpaHcpopMaTopa HAMPSHKEHUEM MPOMBILIUIEHHON 4YacToThl 3 KB B TeueHue 1 MUHYTHI.

B ocTanpHbIX Cilyyasix UCTIBITaTENbHOE HANPSKEHUE BTOPUYHON OOMOTKH JTOIHKHO
COCTAaBJIATH 2,7 KB Ipu BbIAEPKKE BpEMEHM - | MUHYTA.

4.1.3 BbIBOABI BTOPUYHBIX OOMOTOK UMEIOT BO3MOXHOCTh IJIOMOUPOBAHUS.

4.1.4 VYcunue npu 3aKpyduBaHUU OOJITOB BO BTYJIKH IO HAPYKHOMY JAHAMETPY

JOJKHO OBbITh (35+3) H-M., BO BTYJIKM KpemJieHUsI BTOPUYHBIX BbIBOJIOB - 0,5 H-m.
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4.2  DKcCrulyaTalMOHHBIE OrPAHUYEHHUS

4.2.1 DOxcrmmyatanus TpaHC()OpPMATOPOB MOJDKHA MPOU3BOIUTHCS B COOTBET-
ctBuu ¢ «IIpaBunamu ycTpoiCcTBa 3IEKTPOYCTaHOBOKY, «IIpaBrilaMyu TEXHUYECKOM DKC-
IUTyaTallK AJIEKTPOYCTAaHOBOK MoTpeduTeneiy, «[IpaBunamMu TeXHUYECKOM dKCILTyaTa-
MU 3JICKTPUYECKUX CTAaHIMM U ceTer Pocculickon denepannm.

4.2.2 HauOomnpiiee paboyee HaNpsKEHHE, BTOPUYHBIC HATPY3KU U TOKU KOPOT-
KOTO 3aMbIKaHUs HE TOJKHBI IPEBBIIIATH 3HAUCHUH, YKa3aHHBIX B Tabmuiie 1.

4.2.3 JlomyckaeTcsi KpaTKOBPEMEHHOE, He 0oJiee 2 4 B HEZAEIIO, MOBBILIECHUE Tep-
BUYHOT0 ToKa Ha 20 % 10 OTHOILIEHMIO K HanboJIblIeMy paboueMy NEPBUYHOMY TOKY.

4.2.4 KauecTBO JJIEKTPOHEPIUU JOJDKHO COOTBETCTBOBATh TPEOOBAHUAM

['OCT 32144.
S5 IloBepka TpaHcopMaTopoB

5.1  TpanchopmaTopsl Toka moBepsitoTcs B cooTBercTBUM ¢ MII 59-26-2023.
NutepBan mexay nosepkamu § sieT. B crpanax CHI' mexnoBepouHslii MHTEpBAI B CO-

OTBCTCTBUH C Tp€6OBaHHHMH 3aKOHOJaTCJIbCTBA.

6 TexHuveckoe 00CayKNBAHHUE

6.1  Ilpu TexHMUYEeCKOM OOCTYKMBAaHHH IIPOBOJATCS CICAYIOIINE PAOOTHI:

- OYMCTKA TpaHCPOPMATOPOB OT MU U TPSI3H;

- BHEIIHUN OCMOTP TpaHchHOPMATOPOB sl IPOBEPKU OTCYTCTBUS HA MOBEPXHO-
CTH U30JISIIUU TPEUIUH U CKOJIOB;

- TIpOBEpKa KpeIIeHUs TpaHCPOpMaTOpOB;

- MPOBEPKA HAJAEKHOCTU KOHTAKTHBIX COCIMHEHUI;

- HUCHBITaHHS, 00bEM M HOPMBI KOTOPBIX ycTaHOBieHbl PJ[ 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

MeTonabl UCTIBITAHUM - B COOTBETCTBHUM C «lIpaBunaMu TEXHUYECKOM DKCILTyaTa-
LN DJIEKTPUYECKUX CTAaHUMU U cered PP» u ¢ y4eToOM JONOJHUTENBHBIX YKAa3aHHUU
HacTtosmero PD.

6.2  PaboThl 0 TeXHUYECKOMY OOCITY>KUBAHHUIO CIIETYyEeT MPOBOJIUTH B CPOKH,
YCTaHOBJICHHBIEC /ISl YCTPOUCTBA, B KOTOPOM JKCILTyaTUPYIOTCS TpaHCPOPMATOPHI.

6.3  VYka3zaHus u peKOMEHAAIUH [0 METOJIaM MPOBEACHUS UCTIBITAHUM U OLCH-

K€ UX pC3YyJIbTAaTOB!:
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- HCTBITAHUE ANEKTPUUYECKON MPOYHOCTU M30IAUHU. V30111 BTOPHYHBIX 00-
MOTOK TpaHC(OPMATOPOB OTHOCUTENHLHO 3a3€MJICHHBIX YacTel JOJKHA BBIAEP>KUBATH B
TEYEHUE OJIHOM MUHYTHI UCIBITaTEIbHOE HAIpshKEHUE, YKazaHHoe B 4.1.2 HacTosiero
PO, npuiiokeHHOE K KaXI01 U3 0OMOTOK IIPH 3a3€MJIEHHBIX OCTAJIbHBIX, & TAKXKE MEXK-
Iy BTOPUYHBIMU OOMOTKaMU U 3a3€MJICHHBIMH YacTsMHU TpaHchopMaTopa ToKa;

- H3MEpEHHE TOKAa HAMArHWYMBAHMS BTOPUYHBIX OOMOTOK ISl 3aIUThI U U3MEpE-
HUS JOJDKHO MPOU3BOJUTHCS MTPU 3HAYEHUSAX HANPSIKEHUM, YKa3aHHBIX B TAOJIHIIE 3;

- TPU U3MEPEHUHU COTIPOTUBIICHUS U30JISIIUU BTOPUUHON OOMOTKHA METaOMMET]
MPUCOEAUHSIECTCA MEXITYy BTOPUYHON OOMOTKON U BTYJIKaMU, 3QJIUTHIMHU B KOPITYC
TpaHchopmaropoB. Mzmepenue npousBoautcs meraommerpom Ha 1000 B. 3nauenue
COIPOTHUBIIEHUS U30JISILUU BTOPUYHOM 00MOTKHM He MeHee 20 MOw;

- JUIsl ”3BMEPEHUSI TOKOB HAMAarHMYMBaHUs K UCIIBITYEMOW BTOPUYHOM OOMOTKE, MpH
Pa30MKHYTOM MEPBUYHON LIENH, IPUKJIIAABIBAETCS HANPSKEHHUE, yKa3aHHOE B TaOJIHILIE
3. IIpu 3TOM JOJIKEH UCIOJIb30BATHCS BOIBTMETP 3(D(PEKTUBHBIX 3HAUEHUH KJlacca ToY-

HoctH 0,5 ¢ BXogHbIM conpotuBieHueM He MeHee 10 MOwm.

Tabanma 3
PacuerHoe nHanpsixenue, B
. [P HOMUHAJIBHOM BTOpUYHOI Harpy3ke 30 B-A,
HOBMI/II:I{I;I{"I‘)JII;T(’)III;I lzep ) B KJIACCE TOYHOCTH
’ 5P; 5PR; 10P; 10PR; PX*;
0,2S; 0,2; 0,5S; 0,5 PXR*
3000 260 110
4000 280 160
5000 310 195
6000 325 205
8000 385 245
10000 480 305
12000 580 375
14000 630 420
16000 580 375
18000 630 410
24000 803 530
30000 1390 905
[Tpumeuanue - *YTouHsieTcs pu 3aKase.

3Ha4YCHHUS UCTIBITATEIILHBIX HaHpH}KeHI/Iﬁ AJIA ITPOBCACHU A HCIIbITAaHUN QJICKTpH-
YECKOU IMPOYHOCTHU HU30JIAIMHU BTOPHUYHBIX 06MOTOK, COIIPOTUBJICHUA U30JIALUA 00MO-
TOK U USMCPCHHBIC 3HAYCHNA TOKOB HAMarHn4MBaHWA BTOPHUYHBIX 0OMOTOK YKa3blBa-
IOTCA B IIACIIOPTC HA U3ACIIUC.

10
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6.4  TpanchopmaTopsl HE TPEOYIOT peMOHTA 332 BECh CPOK CITyKObI. [Ipu HECO-

OTBETCTBUHU TEXHUYECKUX MAapaMeTpoB TpaHchopMaTopoB HacTosmemy PO, Tpanchop-

MaTOpPbI HCO6XOI[I/IMO 3aMCHUTD.

7 TpeGoBaHus K MOATOTOBKE MEPCOHAIA

7.1  Ilpum ycraHoBKe TpaHC(OPMATOPOB B TOKOIPOBOJ, pabOThI TOJKHBI MPO-
BOJUTHCA MOJ pykKoBoacTBoM u Habmoaenuem MTP paGounmu, 0Oy4eHHBIMHU BBIMOJI-
HEHUIO HEOOXOAMMBIX ONEPALNNA U UMEIOIIMMH KBATU(PUKAIIMOHHBIN pa3psii HE HIDKE 3.

7.2 Ilpm TexHuueckoMm OOCIYXUBaHUU TpaHcPopMaTOopa U IMPOBEIECHUU €rO
UCTIIBITAaHUN pabOThl JOJKHBI MPOBOJUTHCS OOYYEHHBIM MEPCOHATIOM, MPOMIEAIINM
CHEUATbHYIO IIOJATOTOBKY U CTAXXUPOBKY, U JIONYIIEHHBIE K IPOBEACHUIO UCIIBITAHUN B
JICVCTBYIOIIEH 3JIEKTPOYCTAHOBKE.

Bbpurana, npoBojsmias TeXHUYECKOE OOCITYKMBAaHWE M UCHBITAaHUE, JTOJKHA CO-
CTOSAATh HE MEHEE YeM M3 JIByX YEJIOBEK, U3 KOTOPBIX MPOU3BOAMUTENL PabOT JOJKEH
UMETh KBATM(UKATMOHHYIO TPy MO 3JIeKTpoOe3onacHocTH He Huxe IV, a ocrainb-

HbIe WICHBI Opuraapl - He HuKe I11.
8 VmnakoBka. XpaHnenue

8.1  VYmakoBka tpancdopmatopos - o ['OCT 23216.

8.2  Jlo ycraHoBkHM TpaHCHOPMATOPHI AOJKHBI XPAHUTHCS B YCIOBHSIX, COOT-
BeTCTBYOIMX ycsoBusaM xpanenus 5 [OCT 15150.

8.3  Ilpu xpanenun TpanchopmMaTopoB 0€3 YHAKOBKHU JOJKHBI ObITh MPUHSATHI
Mepbl IPOTUB BO3MOKHBIX TOBPEKACHUMN.

8.4  Cpok 3ammThl TpaHC(HOPMATOPOB KOHCEPBALIMOHHOW CMa3KOW, HaHECEH-
HOU Ha NpEeANpUSATUN-U3TOTOBUTEINE, COCTABIISIET TPH rofa.

Cpok ucUHCIISIETCS OT 1aThl KOHCEPBAILUM, YKA3aHHOW B MACHOPTE HA U3JACIHE.

[To ucTteyeHnn yka3aHHOTO CPOKa METAJUIMYECKHE YACTU MOAJIEKAT MEPEKOHCEP-
BAllMU C MPEABAPUTENBHBIM YIAJICHUEM CTapOU KOHCEPBALIMOHHOW cMma3ku. KoHcepsa-
uuto npoBoauTh o 'OCT 9.014 macnom K-17 ITOCT 10877 vim npyrum METOAOM U3
npeaycmoTperHsix ['OCT 23216.

11
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9 TpancnoprupoBaHue

9.1  TpancnopTupoBanue TpaHCHOPMATOPOB BO3MOXKHO JTFOOBIM 3aKPHITHIM
BHUJIOM TpPaHCIOpTa B ycnoBusax TpancnoptupoBanus K cornacao I'OCT 23216.

9.2  [lomyckaeTrcsi TpaHCIOPTUPOBaHHME TpaHCHOPMATOPOB O€3 YIMAKOBKU B
KOHTEHHEpaxX U 3aKPBIThIX aBTOMAIIIMHAX.

9.3  Ilpu TpancnopTHUpOBaHHH TPAHCPOPMATOPOB JOJKHBI ObITH MPUHSITH Me-
PBI IPOTHB BO3MOKHBIX MOBPEKICHUM.

9.4 Kiumarunyeckue (akTopbl MpU TPaHCHOPTUPOBAHUHM TpaHCHOpPMATOPOB
JOJKHBI COOTBETCTBOBATH yciioBUsM xpaneHus 5 I'OCT 15150.

9.5  TpaHcopTHpOBaHHE B CaMOJIETAX JTOJDKHO ITPOU3BOAMTHCS B OTaIlJIMBac-
MBIX T€PMETU3UPOBAHHBIX OTCEKaX.

9.6 Ilogpem u mnepemernieHue TpaHCHOPMATOPOB OCYLIECTBISITH COTJIACHO

CXCMC CTPOIIOBKH, HpHBCI[GHHOﬁ B IIPHUJIOKCHUHU B.

10 Yruausauus

10.1 Ilpm TpaHCHIOPTUPOBAHWHU, XPAHEHUH, SKCIUTyaTallMy, UCIIBITAHUNA U YTH-
JU3aluy TpaHnchopmMaTophl HE MPEACTABISIIOT Bpea sl OKPY>KaIOIIEeH Cpe/ibl U 310PO-
Bbs YEJIOBEKA.

10.2 Tlocne okoHYaHMS CPOKa CIIY>KObI TpaHCHOPMATOPHI MOAJIEKAT CITUCAHUIO
U yTWIN3ALHH.

10.3 Ilpu yTunuzaiuu JOJDKHBI ObITh BBITIOJIHEHBI CIEAYIONINE PEKOMEHAAIUU:

- METAJTHYECKHE COCTaBHBIE YaCTH TPAHCPOPMATOPOB (ME/b, CTANIb IJIEKTPOTEX-
HUYECKasi U KOHCTPYKIIMOHHAs ), BHICBOOOXKICHHBIE MEXaHUYECKUM ITyTEM, JOJKHBI
OBITh TIEpEeTaHbl HA MPENPUATHS, TPOU3BOISIINE MTEPEPAOOTKY (YTHIN3ALINIO) IIBET-
HBIX M YEPHBIX METAIIOB;

- (hparMeHTHI JIMTOU U30JISILIUU, DJICKTPOU3OJISIIMOHHBIN KapTOH U APYTUe U30JI5-
ITMOHHBIC MAaTEPUAIIBI, OTXO/Ibl YITAKOBOYHOM TIEHBI, HE TIOIJIeXKAIIHE TepepadboTKe,
JIOJDKHBI OBITH TIEpEeaHbl Ha TIOJIUTOH MPOMBIIIIJIEHHBIX WJIM TBEPABIX OBITOBBIX OTXO/I0B
JUJIS1 pa3MeILeHus;

- OTXO/IbI YITAKOBOYHBIX KAPTOHA, IUNIEHKU U OyMaru JIOJKHEI ObITh TIEpE/IaHbl Ha

MPEINPUITHS, TPOU3BOISIINE YTUIA3ALNIO TAHHBIX BUIOB OTXO/IOB;

12
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- OTXOAbl YITAKOBOYHOM JI€PEBSAHHOW Tapbl MOJJIEKAT KaK YTWIM3ALUUHU, TaK U

PasMCIICHNIO Ha ITOJIMTOHC NPOMBIINIJICHHBIX HJIN TBECPAbIX OBITOBBIX OTXOOOB.

11 MeTtoauka uzmMmepeHui

11.1 Cxema BkIItOU€HHUS TpaHC(HOpMATOpa TOKA B AIEKTPUUECKYIO IIENb yKa3aHa Ha

pucyHke 1, Ha KOTOpOM TIPUBECHBI CIASAYIOMNE 0003HAYCHHS:
I, - TOk mepBUYHON 0OMOTKH TpaHChOpMATOpa TOKa;
I, - TOK BTOpUYHOM 0OMOTKH TpaHcpopMaTopa TOKa;
W, - nepBudHas oOMOTKa TpaHchopMaTopa TOKa,
W, - BTopuuHas 00MOTKa TpaHchopmaTopa TOKa;
A; - CpeICTBO U3MEPEHHUS.

11.2 U3 cxeMsl clieyeT, 4TO OCHOBHBIMU AJIEMEHTaMH TpaHchopmaTopa TOKa sB-
JSI0TCST TIepBUYHAsi oOMoTka Wi, mpoxojsiiasi CKBO3b TpaHCHOPMATOpP M BTOpUYHAS
obmotka W,, HaMOTaHHasi Ha MarHUTONpoBoI. [lepBuunas oOMoTka W, BKIIIOYaeTCs B
pa3pbIB TOKOIIPOBOA, YE€PE3 KOTOPYIO NMPOXOAUT NepBUUYHBIA TOK [;. Broprunsiil ToK I,
SBJISIETCSI U3MEPUTEIHLHON MHGOPMAIIMEH ISl MOAKIIOYEHHBIX KO BTOPUYHOM OOMOTKE

W, u3mepurenbHbIX MpuOOPOB.

0:

Pucynox 1 Tpanchopmatop Toka. Cxema BKITFOUEHUS.
11.3 Tok, mocTynarouuyii Ha MOJKIIOYEHHOE K BTOPUYHON 0OMOTKE TpaHchopma-
TOpa TOKa yCTPONCTBO, OTpeAessieTcs mo Gopmyse U3 COOTHOIICHUS:

12 = Il'WQ/Wl
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[Tpunoxenue A

(copaBo4HOE)
PacueTHbie 3HaUCHNSI HOMHUHAIBHON TIPEIETLHON KPATHOCTA BTOPUYHBIX OOMOTOK JIJIst
3aIUATHI B 3aBUCUMOCTH OT HOMHHAJIBHOW BTOPUYHON HArpy3Ku

Tabmuma A.1 — HomuHansHas ipeaenbHas KpaTHOCTh B Kitacce Tounoctd SP; 10P; SPR;

10PR; PX*; PXR*.

pi‘;“;:‘f;ﬁ;‘;ia‘fgf A| 3|5 [10]15[20 |30 40 50| 60]|75]| 100 | 300
Kospdument tpasic- HomuHanbHas ipeaenbHast KpaTHOCTb
dbopmaruu

3000/5 39 (3327 (22|19 (15]12(10| 9 | 7 6 3
4000/5 41 |34 (28 25|22 |17 |14 |12 |11 ] 9 7 4
5000/5 42 134 (2912623 |19 |16 |14 12|11 | 9 6
6000/5 50 |42 3834|3127 (24|21 |19 |16 14 | 10
8000/5 511351333129 |26(24 22|20 |18 | 15 | 11
10000/5 50271262524 123(22(20(19 17| 15 | 10
12000/5 44 |24 (23 122222019 |18 |17 |16 | 14 | 11
14000/5 44 122 (2112020 ({20| 18|17 |17 |16 | 14 | 11
16000/5 35124 |23 (2221|2018 |17 |16 (15| 13 | 10
18000/5 35123 122 (2121|2018 |17 |16 |15] 13 | 10
24000/5 69 |33 13231 [31[30(29]28 |27 (25| 24 | 21
30000/5 67 |23 |23 (23 (22(22|22|21 2120 20 | 20

[Tpumeuanue - *[IpemocTaBisercs 1o 3anpocy MpH 3aKase.
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[Ipunoxenue b
(obs13aTenbHOR)
["aGapuTHbI€, yCTAHOBOUYHBIE, PUCOCAUHUTEIIbHBIC Pa3MeEPhl U Macca
tpancopmatopoB Toka TIIJIT

+5
H-

Y
i

3]s A MI2x30 A

B
190 | A‘
Tabmuma b.1
Pazmepsl, MM KonuyectBo BTYyIOK
HomunanpHbIM 0 JUIsL KpEenIeHUs Macca. KT
NEPBUYHBIN TOK, A D d H & TpaHchopmaTopa, ’
TIIT.
3000/5-5000/5 540 380 200, 260, 320, 45 3 85 max
6000/5-10000/5 630 470 400 o xonuue- 110 max
12000/5-14000/5 720 560 | CTBY BTOPUYHBIX 30 12
0o0MOTOK 1 min 2,
16000/5-30000/5 1080 840 3,4,5, 22,5 16 155 max
COOTBETCTBEHHO
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[Ipunoxenue B
(obs3aTenbpHOR)
Cxema ctpomnoBku TpancopmaropoB Toka TIHIIIT
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