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Hacrosimee pykoBoacTBo mo skciutyatanuu (P3) comepxut cBeeHus 0 Ha3Haye-

HUU, KOHCTPYKIIMH, XapakTepucTtukax Tpancopmaropos Toka TIIJI-20 (nanee —
«TpancopMaTopsl»), MpeIHA3HAYEHHBIX JJII BHYTPUPOCCUUCKHUX MOCTABOK, ISl aTOM-

HbIX cTaHuui (AC) u ykazaHusi, HeOOXOAUMbIE JUIsl IPABMWILHOM UX IKCILTyaTalluH.

1 HopmaTuBHBIE CCHLIKH

1.1 B HacrosiieM pyKOBOJACTBE IO SKCIUIyaTalldd MCIOJIB30BAHBI CCHUIKA Ha
CJIeIyIOIIUE CTaHAAPTHI:

['OCT 8.217-2024 I'CU. Tpanchopmatopsl Toka. MeToanKa MOBEPKH.

I'OCT 9.014-78 EC3KC. BpemeHHass TpOTHBOKOPPO3MOHHAs 3alATa W3JEIUH.
OG6rue TpeboBaHuUs.

['OCT 9.303-84 Ennnas cucteMa 3auThl OT KOPPO3UH U cTapeHus. [lokpeitusa me-
TAJJIMYECKUE U HEMETallInyeckue Heoprannueckue. Ooiue TpedoBaHus K BEIOOpY.

['OCT 1516.3-96 DnexkTpoobopya0BaHHE MEPEMEHHOIO TOKA Ha HAIPSHKEHUS OT
1 o 750 xB. TpeboBaHus K 3AEKTPUIECKON TPOYHOCTH U3OJISIITUH.

['OCT 3134-78 Yair-ciuput. TexHUUECKHE YCITOBUS.

['OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHE TEXHUIECKUE YCIOBUS.

['OCT 8865-93 CucrteMsl 351eKkTpuyecKor n3omsunn. OneHka HarpeBOCTOUKOCTH U
KJaccudukanms.

I'OCT 10434-82 CoenuHeHusi KOHTaKTHbIE 3jekTpuueckue. Knaccudukanus. O06-
1€ TEXHUYECKHE TpeOOBaHU.

['OCT 10877-76 Macno xoHcepBanmonHoe K-17. TexHnueckue ycnoBusi.

['OCT 15150-69 Mammunsl, npuOOpsl U ApyrUe TEXHUUECKUE u3aenus. Mcnomnenus
JUTSL pa3IMYHbIX KIIMMAaTHYECKUX pailoHOB. KaTeropuu, ycioBus 3KCIuTyaTalllii, XpaHEeHUs
Y TPAHCIIOPTUPOBAHUSI B YACTH BO3AECUCTBUS KIIMMAaTUYECKUX (PAKTOPOB BHEIIHEH CPEIb.

['OCT 15543.1-89 U3nenust 2neKTPOTEXHUUECKUE U APYTUE TEXHUUECKUE U3ACTUS.
OOmue TpeOboBaHUs B YaCTU CTOMKOCTH K KJIMMAaTHUYECKUM BHEIIHUM BO3AECHCTBYIOLIUM
dakTopam.

['OCT 23216-78 U3znenus 30eKTpOTEXHUUYECKHE. XPAHEHUE, TPAHCIOPTUPOBAHUE,
BpEMEHHas MPOTUBOKOPPO3MOHHAS 3al[uTa, ynakoBka. O0mue TpeOoOBaHUsI U METObI KC-
MIBITAHU .

I'OCT 28779-90 Marepuaisbl 3J€KTPOU3O0JISIIUOHHBIE TBEpIble. MeTOo bl onpeaene-
HUS BOCIUIAMEHSEMOCTH 0] BO3AECHCTBUEM HCTOYHUKA 3aKUTAHUSI.

['OCT 30631-99 OOume TpeboBaHUsl K MalllMHaM, MPUOOpaM U JPYrUM TEXHUYE-
CKUM H3JIETUSM B YAaCTH CTOMKOCTH K MEXaHWYECKHM BHEIIHUM BO3JEHCTBYIOIIUM (pak-

TOpaM IMpH IKCILTyaTaI1u.
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I'OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKHUX CPEACTB SJICKTPOMATrHUTHAS.

TexHuueckue cpencTna /il aTOMHBIX CTaHIMNA. TpeOoBaHMS U METO/IbI UCTIBITAHUM.

['OCT 32144-2013 DOnektpuueckass sHeprua. COBMECTUMOCTh TEXHHYECKHUX
CPEACTB 3JIEKTpOMarHuTHas. Hopmbl kauecTBa 3JIEKTPUYECKON IHEPTUHU B CUCTEMAX BJIEK-
TPOCHAOKEHHUSI OOIIET0 Ha3HAUCHUS.

I'OCT 33757-2016 IloanoHbl IJI0CKUE IepEeBAHHBIE. TEXHUYECKUE YCIOBUS.

['OCT CISPR 11-2017 DnexkrpoMarHuTHasi coBMeCTUMOCTh. OOOpyI0BaHUE MPO-
MBIIUIEHHOE, HAYYHOE, MEIUIIMHCKOE. XapaKTEPUCTUKU PAIUOYaCTOTHBIX ToMex. HopMmbl
Y METOJbl U3MEPECHUM.

['OCT IEC 61000-4-8-2013 DnekTpomarauTHasi coBMecTUMOCTb. YacTth 4-8. MeTo-
IIbl UCTBITAHUN W U3MepeHHil. VcnbplTaHusl HA YCTOMYMBOCTh K MATHUTHOMY IOJIKO MPO-
MBIIUIEHHON YaCTOTHI.

['OCT P MDK 61869-2-2015 Tpanchopmaropsl usmepurenbubie. Yacts 2: Jlomoi-
HUTEJIbHBIE TPEOOBaHUS K TpaHC(hopMaTOpam ToKa.

MII 81-26-2023 I'CHU. Tpancpopmatopsl TOKa MPOXoHbIe. MeTOuKa MOBEPKH.

PJ1 34.45-51-300-97 O6beM 1 HOpMBI UCTIBITAHUH IIEKTPOOOOPYIOBAHUS.

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

[IpaBuna TEXHUUYECKOW HKCIUTyaTallMU 3JIEKTPUUYECKUX CTAaHUMK U cerer Poccuii-
ckont Penepanuu.

[IpaBmiia 1o oOXxpaHe Tpyda TMpU DIKCIUTyaTallMM  BJIEKTPOYCTAHOBOK  (OT
15.12.2020 r. Ne 903H).

[IpaBuna TEXHUUECKOM SKCIUTyaTaIlMU JIEKTPOYCTAHOBOK MOTpEeOUTENEH.

[IpaBuiia ycrpoiictsa anekrpoyctaHoBok. [llectoe nznanue. Cenpmoe U3gaHue.

HIT-001-15 OG6mue nonoxxeHus: odecrneueHust 0€30MacHOCTH aTOMHBIX CTAHIIHM.

HIT-031-01 Hop™mbI mpOEKTUPOBAHUS CECMOCTOMKHUX aTOMHBIX CTAHIIMIA.

2 TpeGoBanus 6€30MACHOCTH

2.1 Tlpum mpoBeaeHUU BceX palbOT JOJKHBI BHITIOJHATHCS MpaBUila TEXHUKH 0€3-
OTIACHOCTH, JICHCTBYIOIME HA TIPEANPUITHH, SKCIUTYyaTUPYIOIIEM TPpaHCHOPMATOPHI.

[Ipu moaroTOBKE K AKCILTyaTalliy, MPU MPOBEACHUN TEXHUUYECKOTO OOCITYKUBAHUS
JIOJKHBI BBITIOJIHATHCS «lIpaBuna ycTpoucTBa 3JIeKTpOyCTaHOBOK», «[IpaBuiia mo oxpane
TpyJAa IIPHU SKCILTyaTaluy 3JIEKTPOYCTAHOBOK.

2.2 TpebGoBanus Ge30macHOCTH MpH ToBepke Tpanchopmartopos —mo 'OCT 8.217.
3
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2.3 BHUMAHMUE! ITPU DKCIUIYATALIUN TPAHCOOPMATOPOB HEOBLXO-

JANMO UCKIIIOUUTH PASMBIKAHUE BTOPUYHbBIX OBMOTOK.

2.4 BapuaHT 3a3eMJICHHS] BTOPUYHBIX OOMOTOK OMpeAeseTcsl MoTpeduTeneM B co-
OTBETCTBUU CO CXEMOW BTOPUYHBIX IPUCOECIUHEHHM TpaHC(HOPMaTOPOB.

2.5 TlpousBonctBo paboT Ha TpaHchopMaTopax 0e3 CHATHS HANpPsDKEHUI ¢ mep-

BUYHOH OOMOTKH HE AOITYCKACTCA.

3 Onucanue u padora TpanchopmMaTopoB

3.1 Ha3nauenue Tpanchopmaropos

3.1.1 TpanchopmaTopsl peaHA3HAYEHBI IJIA Mepelaud CUTHajJa U3MEPUTEIbHOMN
nHpopmaluu npudbopaM U3MEPEHUs, 3alUThl, aBTOMAaTUKH, CUTHAJIU3ALUK U YIIPaBJICHUS,
B JJIEKTPUYECKUX LEMSAX NEPEMEHHOro Toka yactotor 50 'l ¢ HOMUHAIBHBIM HaIpsKe-
Huem 20 kB.

3.1.2 TpaucdopmaTopsl NpeaHa3HAYEHBI JJIs YCTAHOBKUA B KOMIUIEKTHBIEC pacrpe-
JeIuTEIbHbIE YCTPOUCTBAa BHYTpeHHEHN 1 HapyxHOHM ycTaHOBKHU (KPY, KPYH). Bo3moxna
YCTaHOBKA U AKCIUTyaTaius TpaHcpopmaTopoB B OJI0KaX JTMHEHUHBIX U HYJIEBBIX BHIBOJIOB.

3.1.3 Tpanchopmatopbl UMEIOT KIMMaTUUECKOE UcCTOMHEeHHE «Y XJI», KaTeroputo
pasmenienuss 2 no ['OCT 15150 m npegnasHayeHbl i JKCIUIyaTalMy B CIEAYOLIUX
YCIOBUSIX:

- BBICOTA YCTAaHOBKM HaJ ypoBHeM Mopsi He Oosiee 1000 m.

ITo cornacoBaHuio ¢ NOTpeOUTEIEM BO3MOKHO M3TOTOBJIEHUE TPAHCPOPMATOPOB ISl pa-
00THI Ha BEICOTE cBHRIIIE 1000 M;

- BEPXHEE 3HAYCHHUE TEMIIEPATypPbl OKPYKAIOLIETO BO3AyXa IPU IKCIUTyaTalllH, C

y4eToM neperpena Bozayxa BHyTpu KPY, 50 °C;

- HWDKHEE 3HAYECHHE TEMIIEPaTyphbl OKPYKAaIOIIEro BO3AyXa Mpu KcIutyaraimu Munyc 60 °C;

OTHOCHUTEJIbHAs BIAXXHOCTh Bo3ayxa He 6oisee 100 % mpu 25 °C;

napyieHue Bozayxa corinacHo HopmaMm ['OCT 15543.1;

OKpYJKarolas cpejia - HeB3phIBOOMACHAs!, HE COJep KaIias MmblJId, XUMUYECKH aK-
TUBHBIX Ta30B W MApOB B KOHIIEHTPAIUAX, Pa3pyIIAONIUX IMOKPBITHS METAJIOB M H30JIS-
o (atmocdepa tuna Il mo 'OCT 15150);

- pabodee Mo0KEHUE TPaHC(HOPMATOPOB B MPOCTPAHCTBE — JIHOOOE;

4
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- TpaHcopMaTOphl MpeaHa3HAYEHbl I OSKCIUTyaTallkd B AJIEKTPOYCTAHOBKAX,

MOJIBEPraloIIUXCs BO3ACHCTBUIO TPO30BBIX MEPEHANPSIKEHUN MPU 0OBIYHBIX MEPAX IPO30-
3aIllUTHI, 1 UMEIOT HOPMaJIbHYIO0 M30Jis1Hi0 ypoBHA «6» mo 'OCT 1516.3 kiacca Harpe-
BocToiikoctn «B» mo I'OCT 8865 u knacca Bocmamensemoctd — FH (IIIN) 1 mo
I'OCT 28779;

- TpaHchopMaTopbl COOTBETCTBYIOT IpyIire yeinoBuii akciutyataimu M6 o 'OCT 30631;

- TpaHchopMaTOpbl CEUCMOCTONKHU MpPU BO3JECHCTBUU 3EMJICTPSICEHUN WHTEHCHUB-
HOCTBIO 8 OamioB o MSK-64 npu ypoBHE yCTaHOBKH HaJl HYJIEBOW OTMETKOM 110 70 M;

- TpaHchOpMaTOphl, MpeHa3HaYeHHbIE J1J1s1 TocTaBku Ha AC, COOTBETCTBYIOT KJlac-
cy 6e3omnacnoctu 3H no HIT-001-15 u Il xareropun ceticmocroiikoctu mo HI1-031-01;

- TpaHc(hOpMaTOpPbl COOTBETCTBYIOT TPEOOBAHUSIM YCTOWYMBOCTH K JJIEKTpOMAr-
HUTHBIM TIOMEXaM NPU BO3JAECHCTBUM MAarHUTHOIO TOJISI MPOMBIIUIEHHONM YacTOTHI IO
I'OCT IEC 61000-4-8, ycranoBineHHbIM 151 Tpymibl ucnoiduenus [V o 'OCT 32137,

- TpaHc(hOpMATOpPHl YJIOBJIETBOPSIIOT HOPMaM HHAYCTPUAIBHBIX PaJUOINIOMEX,
yctanoBieHHbIM B 'OCT CISPR 11, knacc A, rpynmna 1.

3.2 TexHUYyecKue XapakKTepUCTUKH

3.2.1 OcHOBHbIE TEXHUYECKUE XapaAKTEPUCTUKU MTPUBEICHBI B TabnuIie 1.

Tabmuma 1
HaunmeHnoBanue napametpa 3HaueHHue

HomuHanbHOE HanpsibkeHue, KB 20

Haubonbniee pabouee HanpsipkeHue, kKB 24

HomunanpHast yacrora nepeMeHHoro Toka, ' 50

HomuHanbHbIM IEpBUYHBIN TOK, A 300; 400; 450; 600; 800; 1000; 1250; 1500; 2000;
3000; 4000

HauGonpimmii pabounii nepBUYHBIN TOK, A 320; 400; 450; 630; 800; 1000; 1250; 1600; 2000;
3200; 4000

HomuHanbHbIN BTOpUYHBINA TOK, A I;5

Kitacc TouHOCTH BTOPUYHBIX OOMOTOK:

st usmepenunit mo 'OCT 7746 0,2S; 0,2; 0,5S; 0,5; 1
JUISI 3QIUTHI:
- 1o I'OCT 7746 5P; 10P
- 1o I'OCT P MDK 61869 - 2 5PR; 10PR; PX; PXR
HomuHanbeHas BTopuuHas Harpyska, B-A, Bro-
PUYHBIX OOMOTOK:
TSl U3MEPEHU
ripu cos ¢ =1 1;2;2,5
ripu cos ¢ = 0,8 (Harpy3ka HHIYKTUBHO - aKTUBHAs) 3;5;10; 15; 20; 25; 30; 50
JUIS 3AIIUThI
ripu cos ¢ = 0,8 (Harpy3Ka HHYKTUBHO - aKTUBHAs) 3;5;10; 15; 20; 25; 30; 50
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Oxkonyanue Tadauis! 1

HaumeHoBaHue napamerpa 3Ha4YeHHE

HomuHanbeHas npenenbHas KpaTHOCTh ™ * BTOpUUHOM
OOMOTKH JIJIs 3aIIUTHI*, MPU HOMUHAJILHOM MIEPBUYHOM
TOKe, A, HE MEHee

300, 400 13
450 15

600 18

800, 1000 24
1250, 1500, 2000 26
3000 15
4000 14

HomunanpHbIN KO3 GUITHEHT 0€30MacHOCTH MPHOOPOB
BTOPUYHON OOMOTKH JIJIsl U3MEPEHUI™, B KJIaccax TOYHO-
CTH IPY HOMHUHAJILHOM TIEPBUYHOM TOKE, A, He OoJiee:

300-1500 10
0,2S;0,2; 0,58S; 0,5; 1 2000; 3000 10
4000 13

TpexceKyHIHbIA TOK TEPMUYECKOU CTOMKOCTH, KA, TIPH
HOMMHAJIbHOM MEPBUYHOM TOKE, A:

300, 400, 450 16
600 24

800 32
1000, 1250 40
1500, 2000 60
3000 30
4000 100

Tok 3J€KTpOIMHAMUYECKON CTOMKOCTH, KA, MpPU HO-
MHWHAJILHOM MEPBUYHOM TOKE, A:

300, 400, 450 41
600 61

800 82
1000, 1250 102
1500, 2000 153
3000 204
4000 255

[Ipumeuanus

1

* 3HaueHuss HOMMHAJIBHOM NpeAeNbHON KPaTHOCTH BTOPHUYHON OOMOTKH JJIsl 3alIUThl U HOMHU-
HaJIbHOTO Kod(duirienTa 6e30nacHOCTH MPUOOPOB BTOPUYHON OOMOTKH Il U3MEPEHUN MpUBe-
JIEHbI IPX HOMUHAJILHON BTOPUYHOM Harpyske 20 B-A.

*# Jlnst kiaccoB TouHocTH PX; PXR - HomuHaneHblil ko3ddunment pacmmpenus toka Ky (yrou-
HseTcs TIpU 3aka3e). OcTalbHbIe HOPMHUPOBAHHBIE MapaMeTpsl il kimaccoB TouHoctu PX; PXR
YKa3aHsbl B [1aCIIOPTE HA U3JEIIHE.

Cornacno I'OCT P MOK 61869-2 nns koHKpeTHOro TpaHchopmaropa, eciau OJHO W3 3HAYEHH
HOMMHAJILHOM Harpy3Kku SIBJISI€TCSl CTAHAAPTHBIM JJIsi OJHOTO Kjacca TOYHOCTH, TO YISl APYroro
KJ1acca TOYHOCTH JIOIYCKaeTCsl 3HaUeHHUE Harpy3Ku, He SBIIAIOIIEHCS CTaHAapTHBIM 3HaYCHHEM.
KonnuecTBo BTOpHUYHBIX OOMOTOK, MX Ha3Hau€HUE, KJIACChl TOYHOCTH, 3HAYEHHS] HOMUHAJIbHBIX
BTOPUYHBIX Harpy30K, HOMHUHAJIbHOM MpeneabHOW KPaTHOCTH BTOPHUYHON OOMOTKH ISl 3aIIUTHI U
HOMMHAJIBHOTO Ko3(duirenta 06e30MacHOCTH MPUOOPOB BTOPUYHOW OOMOTKM I M3MEpPEHUI
YTOYHSIOTCS B 3aKa3e€.
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3.2.2 PacueTHble 3HaY€HUS HOMUHAJIBLHOMU MPeeIbHON KPAaTHOCTH BTOPUIHOM 00-

MOTKH IS 3aLUTHI, B 3aBUCUMOCTH OT HOMHUHAJIBHOW BTOPUYHOW HAarpy3Ku, IPUBEIEHBI B
MPUIIOKECHUU A.
3.2.3 PacueTrHble 3HaY€HUS CONMPOTHUBIICHHUS] BTOPUYHBIX OOMOTOK MTOCTOSIHHOMY

TOKY IIPUBEICHBI B TAOIHIIE 2.

Tabauma 2
HoMuHaIbHBII ComnpornBieHIe BTOPHIHBIX
[ePRHYHEII TOK, 00OMOTOK ITOCTOSTHHOMY TOKY, OM
A 0OMOTKa U1 00MOTKa U1
U3MEPCHHM 3AIIHTHI
300 0,10 0,10
400 0,12 0.13
450 0,17 0.15
600 0,18 0,20
800 0,24 0,27
1000 0,28 0,30
1250 0,34 0,44
1500 0,40 0,45
2000 0,55 0.83
3000 0,85 0,96
4000 0,87 1.08

3.3  VYcrpoucTBo

3.3.1 TpancdhopmaTophl BHITIOJHEHBI B BUJIE OTHOBUTKOBOM MPOXOIHONU KOHCTPYK-
uuu. [lepBuynas 0OMOTKa NMpeICTaBIAET COOOM CTEPHKEHD C MPSIMOYTOJIbHBIMH TLTOIIA/I-
KaMHM JUIS TOJICOEAMHEHHUS IMH ITIEPBUYHOMN LIENH.

3.3.2 TpancdhopmaTopsl UMEIOT IBE BTOPUUHBIE OOMOTKH, KX Aasi U3 KOTOPBIX
HaMOTaHa Ha TOPOUJAIbHBIA MarHuTonpoBoa. OOMOTKa, IpeAHa3HAuYECHHAs Il U3Mepe-
HUS U y4deTa AJIeKTPOdHepruu, oobo3zHayaercs Nel; oOMOTKa 1151 TUTaHUS LETIeH 3allUThl,
ABTOMATUKH, CHTHAIM3ALINY U yTipaBieHus - No2.

[Tpu ucnonuenun tpanchopmaropon 10P (5P)/10P (5P) u 10PR (5PR; PX;
PXR)/10PR (5PR; PX; PXR) 06e BTOpruHbIE OOMOTKH NMPETHASHAUYCHBI JIsI 3AITUTHI.

3.3.3 IlepBuuHas U BTOpUUYHBIE OOMOTKH TPAaHCHOPMATOPOB 3AJIUTHI ATOKCUAHBIM
KOMIIAyHJIOM, YTO 00€CTIE€YUBAET 3JIEKTPUUECKYIO POUYHOCTh U30JISLIUU U 3aLIUTY OOMO-
TOK OT MPOHUKHOBEHUS BJIar U MEXaHUUYECKUX MOBPEXKICHUH.

3.3.4 MonTax TpaHc(opMaTopOB OCYIIECTBISIETCS C IIOMOIILIO TUTOTO (IaHIIa,

7
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UMEIOILIETO YEThIPEe OTBEPCTHUS JUaMeTpoM 13 M.

3.3.5 T'abGapuTHble, yCTaHOBOYHBIE, TPUCOECIUHUTEILHBIE pa3MEPbl U Macca TPaHC-
(dbopMaTopoB MpUBEACHBI B MPUITIOKEHHUH b.

3.4. MapxkupoBka

3.4.1 BpIBOJIbI IEPBUYHOU OOMOTKH HUMEIOT MapKUpoBKY «JI1» u «JI2». BbIBOJIBI
BTOPUYHON OOMOTKHM i u3MepeHuil obo3nauvaotTes «11U1» u «1M12», odmMoTku 1151 3a-
muTel — « 21U 1» u «21U2».

3.4.2 Tpanchopmaropsl UMEIOT TAOJIUYKY TEXHUYECKUX AAHHBIX C MpEeAyIpexaa-
IOIIEN HAJIUCHIO O HANIPSIKEHUU HA PA30MKHYTBIX 0OMOTKAX.

4 Jxkcmiayaranusi TpancGopMaTopoB

4.1 TloaroroBka TpaHCPOPMATOPOB K IKCILTyaTALINH

4.1.1 Tlpu ycranoBke TpanchopmatopoB B KPY 10mxkHBI OBITH IPOBEICHBI:

- yJaJIeHHE KOHCEPBUPYIOIIEH CMa3KM M OYMUCTKA TPaHCPOPMATOPOB OT MBUIH U
IpsI3M CyXOW BETOIIBIO, HE OCTAaBISIONIEH BOpca WM CMOYEHHON B yaWT - CIHPHUTE
I'OCT 3134;

- BHEWIHUW OCMOTP JI1 NPOBEPKU OTCYTCTBHS TPEIIMH U CKOJOB W3OJISIIUHU, KOP-
PO3HUH HAa METAJUTMYECKHUX JIETAIIAX.

4.1.2 Ilpu pazmenienuu TpancpopmaropoB B KPY paccrosiHue mexmay ocamu co-
ceqHux (a3 AOMKHO COCTaBIATh HE MeHee 520 MM, a pacCTOsSIHHUE OT BBIBOJA MIEPBUYHON
0OMOTKH /10 OymKkaiiiero u3ruda muHel - He Menee 500 M.

4.1.3 [lepea BBOJOM B DKCIUTyaTallM0 HOBBIX TPaHCHOPMATOPOB MPOBOATCS UCTIbI-
TaHus B 00beme, ycraHoBieHHOM B pasnaene 10.4 (nmurepa «Il») CTO 34.01-23.1-001-
2017. MeToabl UCTIBITAHUM - B COOTBETCTBUM C «lIpaBuiaMu TEXHUYECKOM SKCIUTyaTalluu
AJIEKTPUYECKUX CTaHUMM U cererl Poccuiickon denepaum» U ¢ y4€TOM JTOMOJIHUTEIBHBIX
yKa3zaHuil HacTosiiero PO.

4.1.4 Meroasl ucneiTanuii TpanchopmaTopoB kinaccoB Tounoctu SPR; 10PR; PX;
PXR pomxabl cootBeTcTBOBaTHL 'OCT P MDOK 61869 - 2.

4.1.5 TlnomOupoBaHuE BHIBOJOB BTOPUYHON H3MEPUTEIHLHOM OOMOTKH MPOU3BO-
JTUTCS TIOCJIE MOHTaXa BTOPUYHBIX COSTMHEHUN YIIOJTHOMOYEHHOU Ha 3TO CITY>KOO0H.

4.1.6 IIpu MOHTa)Xe M MOAKIIOYEHUU TpaHC(HOPMATOPOB ClieyeT COO0IaTh Tpe-
6oBanus ['OCT 10434 a5 KOHTaKTHBIX COCJUHEHHUH MO MOMEHTY 3aTSKKHU B COOTBET-
CTBUU C TabiuIei 2a.

Tabmania 2a
Kpytsmuii moment, H-m
Huametp pe3bObl, MM | BOITOB 1 BUHTOB [IJIs1 KOHTAKTHBIX | BOITOB 1151 KpeTuIeHus
AJIEKTPUYECKUX COCTMHEHUI TpaHcpopmaTopa
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 25+3

8
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4.1.7 Tlpu MoHTaxe TpaHC(HOPMATOPOB TOKAa HA HOMHUHAIbHBIE NMEPBUYHBIE TOKHU

3000 u 4000 A B KPY koHTakTHasi MOBEPXHOCTh BHEIIHUX MPOBOJHUKOB, MOJICOECAUHSI€-
MBIX K MIEPBUYHOI 0OMOTKE TpaHcpopMaropa, H0HKHA UMETh CepeOpSHOE MOKPHITUE HE
menee Cp.9 I'OCT 9.303.

4.2 DkcIuTyaTallHOHHBIE OTPaHUYEHUS

4.2.1 DkcrutyaTanus TpaHCPOPMATOPOB JOJIKHA MPOU3BOJIUTHCS B COOTBETCTBHUH C
«IIpaBuiiamu yCTpOMCTBA AJIEKTPOYCTAHOBOKY, «[IpaBuiiaMu TeXHUYECKON KCIUTyaTalluu
AJIIEKTPOYCTAHOBOK MOTpeOuteneity, «lIpaBunamMu TeXHUUECKOW SKCILTyaTalluu JJIEKTpU-
YeCcKHUX CTaHumm u ceret Poccuiickon deneparumny.

4.2.2 HauOGonsiiee paboyee HaNpsHKEHUE, HAMOOJIBIINK paboduii IEPBUYHBINA TOK,
BTOPUYHBIE HArpy3KU U TOKU KOPOTKOTO 3aMbIKAHUSI HE JOJKHBI MPEBBIIATh 3HAYCHUH,
yKa3aHHbIX B 3.2.1.

4.2.3 JlomyckaeTcsi KpaTKOBPEMEHHOE, He 0oJyiee 2 4 B HEJEINI0, MOBBIIICHUE TMeP-
BUYHOTO ToKa Ha 20 % 10 OTHOIIEHHUIO K HAauOOoJIbIIEMy paboueMy NEPBUYHOMY TOKY.

4.2.4 KauecTBO DJIEKTPOSHEPTHH JIOJDKHO COOTBETCTBOBATH  TPEOOBAHMIM
I'OCT 32144.

S  IloBepka TpancdopmMaTopoB

5.1 Tpaucdopmatopsl noepsitorcsi B coorBeTrctBuu ¢ 'OCT 8.217. UntepBan
MEK]ly oBepkamu 16 Jier.
5.2 Tpauchopmaropsl knaccoB Tounoctd SPR; 10PR; PX; PXR nosepsitoTcs B co-

otBeTcTBHU ¢ MII 81-26-2023. MHTEepBan Mex 1y oBepkamu 8 JeT.
6 Texuuueckoe o0cay:KUBAHHE

6.1 Ilpu TexHu4ecKoM 0OCITy>KUBAaHUU TIPOBOJIATCS CIEAYIOIINE PAOOTHI:

- OYHCTKa TpaHchopmaTopa OT MBLIH U TPSI3H;

- BHEIIHHN OCMOTp TpaHchopmaTopa JJisi TPOBEPKU OTCYTCTBHUSI HA MOBEPXHOCTH
W30JISILAN TPELIUH U CKOJIOB;

- TpOBEpKa KperuieHus Tpanchopmaropa;

- TPOBEpPKa HANEKHOCTH KOHTAKTHBIX COCUHEHUN;

- HWCTbITaHusA, 00beM W HOPMBI KOTOpBIX YycraHoBieHbl PJ[ 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

MeTtonbl uCHBITAHUN — B COOTBETCTBUM € «lIpaBruiaMu TEXHUUECKOW IKCIUTyaTalluu
AJIEKTPUYECKUX CTAaHUMM U ceTerd PD» 1 ¢ yueTOM JOIMOJHUTENBHBIX YKa3aHUM HACTOSIIE-
ro PD.

6.2 PaboThI 110 TEXHUYECKOMY OOCTY>KUBAHUIO CIIEYET MPOBOAUTH B CPOKH, yCTa-

HOBJICHHBIC JIJISl yCTPOMCTBA, B KOTOPOM IKCILUTYaTUPYIOTCS TpaHC(HOPMATOPHI.
9
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6.3 YkazaHus U peKOMEHAlUU M0 METOJaM MPOBEACHUS UCIIBITAHUN M OLIEHKE MX

pPEe3yJIbTaTOB:

- TP IPOBEACHUHU UCIIBITAHUS IEKTPUUECKON MTPOYHOCTH U3OJISIMH TEPBUYHON 00-
MOTKH HalpsKEHUE MPUKIIAbIBACTCS MEXKTY OJHUM M3 BHIBOJIOB OOMOTKH U 3aKOPOYEHHBIMU
U 3a3eMJICHHBIMH BBIBOJIaMU BTOPHUYHBIX OOMOTOK;

- TIpU UCTIBITAHUM U3OJSIIMKA BTOPUYHBIX OOMOTOK HAIpsDKEHHE MPHUKIAIBIBACTCS K
COCJIMHEHHBIM BMECTE BBIBOJIAM Ka)JIOW M3 OOMOTOK MPH 3aKOPOYEHHBIX M 3a3€MJICHHBIX
BBIBOJIaX APYroil OOMOTKH;

- TPU U3MEPEHUU COIMPOTUBIICHUSI U3OJSAIMH OOMOTOK MEraOMMETpP MPUCOEANHSIETCS
TaKUM K€ 00pa3oM, KaK MpPU HUCIBITAHUM AJIEKTPUYECKOW MPOYHOCTU H3OJSLUH, PU ITOM
JUISL U3MEPEHHUsSI COTPOTUBIICHUS U30JISIIUU IEPBUYHON OOMOTKH HCTIONB3YETCSI METAOMMETP
Ha 2500 B, BToprunbix 00MOTOK - Ha 1000 B;

- U3MEpeHHe TOKa HaMarHUYMBaHHUs BTOPUYHON OOMOTKM JJISl 3aLUThI JOJDKHO IIPO-
M3BOAMTHCS MPY 3HAUYEHUSX HANPSKEHHM, YKa3aHHbBIX B TaOnuie 3. MI3MepeHHOe 3HauYeHHe
HE JTIOJDKHO OTJIMYAThCS OT YKa3aHHOIO B macrnopte 6osee uem Ha =10 %;

- pacyeTHOe HaIpsDKEHHE Al MpOBepkHu Ko3(dduimeHta Oe30MmacHOCTH NpUOOpOB
O0OMOTKH J1J1s1 UBMEPEHUN MPUBEIECHO B TaOIUIE 4;

- pacyeTHOE 3HAYEHUE HANPSHKEHUS Ul CHATHUS BOJIBT-aMIIEPHOM XapaKTEPUCTUKU
OOMOTKH JUIsl U3MEPEHUS MPUBENCHO B Tabnuie 5. 3mMepeHHoe 3HaueHne He JOJIKHO OT-
JUYaThCs OT YKa3aHHOTO B nacnoprte Oosee yeM Ha 10 %;

- JUIs U3MEpPEHHUs TOKOB HaMarHWYMBaHUS K HCHBITYEMOHM BTOPHUYHOM OOMOTKe,
MpU Pa30MKHYTOM MEPBUYHOMN LIETH, MPUKIIAJIBIBAECTCSA HANpPSIKEHUE, YKA3aHHOE B Ta0JIu-
max 3, 4 u 5. [Ipu >TOM NOJKEH HCMOIB30BATHCS BOJBTMETP (DPEKTUBHBIX 3HAYCHUMN

kiacca ToyHocTH 0,5 ¢ BXOAHBIM conpoTuBiIeHuEM He MeHee 10 MOwm.

Tabnuma 3
HoMuHanbHBIM NEPBUYHBIN TOK, A PacuetHoe HanpspkeHue™®, B
300
400 >8
450 70
600 86
800 122
1000 128
1250 150
1500 159
2000 200
3000 124
4000 125

[Ipumeuanue - * [Ipu HoMuHaNBHOM BTOpUYHOU Harpy3ke 20 B-A.
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Ta0muna 4
Pacuetnoe Hanpsokenne®, B,
HomuHanbHbIN TEpBUYHBIN TOK, A I KJIAaCCOB TOYHOCTH
0,5;1;0,2S; 0,2; 0,5S

300
400 46

450; 600 51
800
1000 33
1250 60
1500 63
2000 66
3000 80
4000 105

[Tpumeuanue - * [Ipu HoMUHaANBHOM BTOpUYHOM Harpy3ke 20 B-A.
Tabmanma 5
HomunansHBIN Pacuernoe
N Kiacc Tounoctu
NIEPBUYHBIN TOK, A HanpsbkeHue, B
300-2000 4,5
2 . . 2. . 1 2
3000, 4000 0.25;0,55; 0,205, 15

3Ha4YEeHMS HUCIIBITATEIbHBIX HANPSDKEHUN U1 POBEACHMS UCIIBITAHUN 3JIEKTpHYE-
CKOH MPOYHOCTH U3OJISILIMM NMEPBUYHONM M BTOPUYHBIX OOMOTOK, CONPOTUBICHUS W305-
MM OOMOTOK M U3MEPEHHbIEC 3HAUECHUSI TOKOB HAMarHWYMBaHUsl BTOPUUHBIX OOMOTOK IpHU
HaNpPsDKEHUSX, IPUBEJCHHBIX B Ta0IMIaX 3 U 5, yKa3bIBalOTCS B MACTIOPTE HA U3/IEIHE.
6.4 TpauchopmaTopsl HepeMOHTONPUTOAHBI. [Ipr 0OHapy)KEeHHN HEUCTTPABHOCTEH,
NPENATCTBYIOUINX JaJbHENIIEMY UCIIOJIb30BAHUIO, TPaHC(HOPMATOPbI HEOOXOMMO 3aMEHHUT.
7 TpeOGoBaHus K NOATOTOBKE MEPCOHAIA

7.1 Tlpu ycranoBke Tpanchopmaropa B KPY (KPYH) paGoTsl 10KHBI TPOBOAUTHCS
Mo/ pyKOBOJACTBOM U Habmoaennem UTP pabournmu, 00ydeHHBIMU BBINOJHEHUIO HEOOXO-
JUMBIX ONlepanuii ¥ UMEIOIUMH KBaTU(UKAMOHHBIN pa3psl HEe HUXKE 3.

7.2 Tlpu TeXHUYECKOM OOCIYXKMBAHHM TpaHCHOpMATOpa U MPOBEIACHUU €r0 HCIHbI-
TaHUU, pabOThI JOJKHBI MPOBOAUTHCS OOYUEHHBIM MEPCOHANIOM, MPOIIEIIIUM CIEIUaTb-
HYIO TIOJITOTOBKY M CT@XXHPOBKY, U JIONYIIEHHbIE K MPOBEICHUIO UCIIBITAHUI B JACHCTBY-
FOIEN DJIEKTPOYCTAHOBKE.

7.3 bpurana, npoBojsias TEXHUYECKOE OOCITYy>KMBAaHUE U UCIIBITAHHUE, JIOJKHA CO-
CTOSITh HE MEHEE YEM U3 JIBYX YEJIOBEK, U3 KOTOPBIX MTPOU3BOIUTEND pa0OT TOJKEH UMETh
KBTM(PUKALMOHHYIO TPYIITY O 3JIEKTPOOE30MacHOCTH He Hibke [V, a ocTalbHbIE YJIeHBI

opuransl — He HUXKE I11.

11



IIT.671 225.001 PO
8 VYmaxkoska. Xpanenue

8.1 Konceppauus u ynakoBka tpanchopmartopos cornacao ['OCT 23216.

8.2 Jlo ycranoBku B KPY TpancdopmMaTopsl JOMKHBI XPAaHUTHCS B YCIOBHUAX, CO-
oTBeTCTBYIOIMX ycinoBusM xpaneHnus 5 'OCT 15150.

8.3 Ilpu xpanenun TpancGhopmMaToOpoB O€3 Tapbl NOTKHBI ObITH MPUHSITHI MEPHI
IPOTUB BO3MOKHBIX HOBPEKIACHUN.

8.4 Cpok 3ammTsl TpaHC(HOPMATOPOB KOHCEPBAIIMOHHON CMa3KOM, HAHECEHHOU Ha
OPEANPUATHH - U3TOTOBUTENE, COCTABIISIET TPU rOJ1A.

Cpox ucuyucisieTcs ot JaThl KOHCEPBALMHU, YKa3aHHOW B MMACIIOPTE HA U3/EIIHE.

[Io uCcTeYEeHNH yKa3aHHOTO CPOKA METAIMYECKUE YAaCTH MOJIEKAT NIEPEKOHCEPBA-
UM C IIPEABAPUTENIBHBIM YAAJICHUEM CTApOM KOHCEpBAaMOHHOW cMa3ku. KoHcepBanuio
npooaute no ['OCT 9.014 macnom K-17 T'OCT 10877 wim apyrum METOIOM W3
npenycmorpenHbix I'OCT 23216.

9 TpancnopTupoBanue

9.1 TpancnoptupoBanue TpaHc(hOpMaTOPOB BO3MONKHO JIFOOBIM 3aKPBITHIM BU-
ZIOM TpaHCIIopTa B ycnoBusax Tpancrnopruposanus XK cormacno 'OCT 23216.

9.2 TpanchopMaTtopsl OTHPABIAIOTCA C NPEANPUSITUS-U3TOTOBUTENS B SAIIUKAX
nin 0e3 MHAMBUIYAJIbHOM YNAKOBKM B KOHTEMHEpax M 3aKpbIThIX aBToMamnHax. [lpu
ATOM TPAHC(POPMATOPHI TOTKHBI OBITh )KECTKO 3aKPEIICHBI AEPEBIHHBIMU OpYCKaMU, HIIH
C TOMOILBIO JIPYTUX CPEJICTB Ha MECTE€ YCTAHOBKHM C 3a30pOoM He MeHee 10 MM Mexay
TpaHchopMaTopaMu.

9.3  TpancnoptupoBaHHE B CaMOJIETaX JOJKHO MPOU3BOIUTHCA B OTAILNIMBAEMbBIX
repMETU3UPOBAHHBIX OTCEKaX.

9.4  Tlorpy3ky, AOCTaBKY U BBITPY3KY TPaHC(HOPMATOPOB PEKOMEHAYETCS MPOU3-
BOAUTH C YKPEIJICHUEM I'PY30BbIX MECT — B TPAHCHOPTHBIX MakeTax. JJs makeTupoBaHus
OPUMEHSTH JepeBsiHHbIE T0A10HbI pazmepoM (800x1200) mm o 'OCT 33757.

9.5  Knumaruueckue (akTophl MPU TPAHCIIOPTUPOBAHUM JTOJKHBI COOTBETCTBO-
BaTh ycnoBuaM xpaneHus S 'OCT 15150.

9.6  Ilpu TpaHCHOPTUPOBAHUU JOJKHBI OBITH MPUHATHI MEPHI MPOTUB BO3ZMOKHBIX
ITOBPEXKICHUM.

9.7 Cxema cTpOIOBKH TpaHC(HOpMATOPOB MPUBEICHA B IPHIOKEHUH B.

12
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10 YTunusanus
10.1 IIpu TpaHCOPTHUPOBAHUHU, XPAHEHHUH, SKCILTyaTallUH, UCIIBITAHUNA U YTUIINA3A-
MU TPaHCPOPMATOPHI HE MPEICTABISIOT Bpeaa JUIsl OKPYXKAIOLIEH Cpellbl U 3J0pOBbs Ye-
JIOBEKa.
10.2 Tlocrne okOHYaHUS CPOKa CIY:KOBI TpaHCHOpPMATOPHI MOANEHKAT CHUCAHUIO H
YTHIN3ALHH.

10.3 [Ipu yTunu3amnuu 10JKHBL OBITH BBHITIOJHEHBI CIASAYIONINE PEKOMEHIAIINHN:

- METAJUIMYECKHE COCTaBHBIC YaCTH TPaHCHOPMATOPOB (Me/lb, CTAIb IJIEKTPOTEXHU-
Yyeckass U KOHCTPYKIIMOHHAs), BHICBOOOXK/IEHHbIE MEXaHUYECKUM IIyTeM, JOJDKHBI OBITh
nepeaanbl Ha MPeAnpUsSTHs, TPOU3BOIAIINE NepepadoTKy (YTUIU3AIMIO) IBETHBIX U Yep-
HBIX METaJUIOB;

- (parMeHTBI JTUTON U3OJISALINH, FIEKTPOUIOJISIIMOHHBIA KapTOH U APYTHe W30S -
OHHbIE MaTepHabl, OTXO/bl YIIAKOBOYHON MEHBI, HE MOJUIEKAIINE TIEPEepadOTKE, TOHKHBI
OBITh IIEpEaHbl Ha MOJIUTOH MPOMBIIUIEHHBIX WM TBEPABIX OBITOBBIX OTXOJOB JJISl pa3-
MEILICHHUS;

- OTXOJbl YNAaKOBOYHBIX KapTOHA, IJIEHKU UM OyMaru JOJDKHBI OBITh IEpeJaHbl Ha
MPEANPUATHS, TPOU3BOISAIINE YTHIN3ALNIO JAHHBIX BUJIOB OTXOA0B;

- OTXOJbl YIAKOBOYHOW JEPEBSHHOM Taphl MOJIEKAT KAaK YTHIM3ALUHU, TaK U pas-
MELIEHHUIO HA MOJIUTOHE MPOMBIIIJIEHHBIX WU TBEPABIX OBITOBBIX OTXO/I0B.

11 MeToauka usmMepeHui

Cxema BKIIIOUEHUS TpaHC(HOPMATOpa TOKA B IJIEKTPUUECKYIO LIETIh YKa3aHa Ha pU-
CyHKeE |, Ha KOTOPOM IMPUBEIEHBI CIAEAYIOMNE 0003HAUEHUS:

I, - Tox nmepBUYHON OOMOTKH TpaHc(hopMaTopa TOKa;

I, - Tox BTOpUUYHOI 0OMOTKH TpaHC(hOpMaTOpa TOKA;

W, - nepBuyHas oOMOTKa TpaHcopMaropa TOKa;

W, - BTopryHas 00MoTKa TpaHcpopMaTropa TOKa;

Aj - CPECTBO UBMEPEHUS.

W3 cxembl cneayer, 4TO OCHOBHBIMU AJIEMEHTaMU TpaHc(opMaTopa TOKa SIBISIOT-
csi mepBuYHasg oomMoTka W, mpoxojsiiasi CKBo3b TpaHchOpMaTop U BTOpUYHAST OOMOTKA
W,, HamoTaHHas Ha MarHuTonpoBo. [lepBuunas oOMoTka W, BKIIIOUaeTcst B pa3pbiB TO-
KOIIPOBOJIa, YEPE3 KOTOPYIO MPOXOJUT MEpBUYHBIA TOK [;. Bropuunsii Tok I, sBiseTcA
M3MEpUTENbHON MH(pOpMaIMen /ISl MOJKIIOYEHHBIX KO BTOpUYHOU 00MOTKe W, U3Mepu-
TEJIBHBIX TPUOOPOB.

W2 Wi

O
%457
Pucynox 1 Tpanchopmarop Toka. Cxema BKIIOUCHUS.
Tok, mocTynaromuii Ha MOAKIIOYEHHOE KO BTOPUYHON 00MOTKe TpaHchopmaTopa
TOKa yCTPONCTBO, ONpeesieTcs: o PopMyIie U3 COOTHOIICHHS:
Iz = Il Wz/ W1
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[Tpunoxenue A
(cmpaBOYHOE)
PacueTrHble 3HaUeHUsI HOMUHAJIBLHOM MpeIeTbHON KPATHOCTH BTOPUYHON OOMOTKH ISt

3aIUATHI B 3aBUCUMOCTH OT HOMHUHAJILHON BTOPHUYHON HATPY3KU
B KJ1accax TouHoctu SP; SPR; 10P; 10PR; PX*; PXR*

Tabmuma A.1
Homunanenas
BTOpUYHAS 3 5 10 15 20 30 40 50
Harpyska, B-A
Kosdument HoMmunanbHas npenenpHast KpaTHOCTb
TpaHchopmaIuu
300/5 46 36 23 17 13 9 7 6
400/5 43 35 23 17 13 9 7 6
450/5 52 41 26 19 15 11 8 6,5
600/5 50 42 30 23 18 14 11 8
800/5 53 45 34 27 24 17 13 11
1000/5 52 45 35 28 24 18 15 12
1250/5 57 51 40 32 26 20 17 14
1500/5 51 43 35 30 26 21 17 15
2000/5 42 40 34 29 26 21 18 15
3000/5 24 22 19 17 15 13 11 9
4000/5 19 18 17 15 14 13 11 10

ITpumedanue - * [IpemocTaBisieTcs 1Mo 3aMpocy MPH 3aKase.

14



IIT.671 225.001 PO

[Tpunoxenue b
(o0s3aTenbHOR)
["abapuTHbIe, yCTAHOBOYHBIE, IPUCOETUHUTEIBHBIE PA3MEPDI
u Macca TpancpopmaropoB Toka TI1JI-20

316 max L. max
278 =1 B
& m & (1) * A
| % I
AN T
J} ﬂ%‘% ,:; E = N B Sf N *JT}+
y\-=Z2 1 I S| S
f e L
P13 Bl
o, A
85 L1 max
—_ 20
Ot 8
45 0.5 @14
4 ots.
Pucynok b.1
sis A
8 oTB.
R
£y TS _
- s
Fain -f:\ﬂ‘_ﬁ@ | -
N/ N
45+0,5 | _17.5
. 9
Pucynok b.2
OcranpHOE cM. pucyHOK b.1
Taomuma b.1
Homunaneabin Pa3zmepsbl, MM Macca,
. A K. X Pucynox
MEPBUYHBIN TOK, L L1 B B1 S ,
300, 400, 450, 600 6,5
800 9,5
1000 770 540 240 40 11,5 47 b
1250, 1500, 2000 18
3000, 4000 790 20 b.2
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[Ipunoxenue B
(oOs3aTenbHOR)
Cxema cTpomnoBku TpanchopmatopoB Toka TTIJI-20
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