o
ﬁ OAO «CsepayioBckuii 3aBoJ] TpaHC(HOPMATOPOB TOKA

YTBEpXKICH
IIT.671 213.011 PO - J1Y

TPAHCOOPMATOPLI TOKA
TIIJIK-10

PykoBOICTBO MO dKCIUTyaTanuu

1IT.671 213.011 PO

620043, Poccus, r. EkatepunOypr, yi. Yepkacckas, 25



IIT.671 213.011 PO

Hacrosiee pykoBoacTBO 10 3kciutyatauuu (PD) coaepKuT cBeneHus: o Ha3Have-
HUHU, KOHCTPYKIMH, XapakTepuctukax TtpaHchopmartopoB Toka TIIJIK-10 (mamee —
«TpaHcPopMaTOpb»), MpeIHA3HAYCHHBIX AJI1 BHYTPUPOCCHUICKUX MOCTABOK, JIJISI aTOM-

HbIX cTaHiui (AC) u ykazanusi, HEOOXOUMBbIE JIJIsl TPABUILHOM UX IKCILTyaTal|H.

1 HopmaTuBHBIE CCHLIKHU

1.1 B Hacrosiiem pyKOBOACTBE MO IKCIUIyaTallMd MCIIOJIb30BaHbI CCHUIKM Ha
CJIEIyIOLIME CTaHAAPTHI:

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

['OCT 9.014-78 EC3KC. BpemeHHass npOTUBOKOPPO3HOHHAs 3alllMTa H3ACIINU.
O6m1ue TpeboBaHUsl.

['OCT 1516.3-96 DnexktpooOopya0oBaHUE MTEPEMEHHOTO TOKA Ha HAIPSKEHUS OT |
1o 750 kB. TpeGoBaHus K 3JEKTPUUECKON TPOUHOCTU U3OJISIITUY.

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

['OCT 4751-73 PoiM-0011ThI. TeXHUYECKUE YCIOBHUS.

['OCT 7746-2015 Tpanchopmaropsl Toka. O0IIME TEXHUYECKUE YCIOBUS.

['OCT 8865-93 CucteMsl snekTpuyeckoit nzonsiuuu. O1eHKa HarpeBOCTOMKOCTH U
KJ1Iaccu(UKaIusl.

['OCT 10877-76 Macno koncepBanuonHoe K-17. Texuuueckue yciaoBus.

['OCT 15150-69 Marmunsl, npuOOpsl U Ipyrue TeXHu4deckue uiaenus. Mcnonne-
HUS JUIS pa3IMYHBIX KIMMAaTHYeCKUX pailoHoB. Kareropuw, ycioBHSI 3KCIUTyaTallUH,
XpaHEeHUs] U TPAHCIOPTUPOBAHMS B YACTH BO3JEHCTBUA KIMMATUYECKHX (HaKTOPOB
BHEIIHEW CPEJIbI.

I'OCT 15543.1-89 N3penusa 3M€KTPOTEXHUYECKUE U APYTME€ TEXHUYECKHUE HU3JIe-
musi. OOmue TpeOOoBaHWSA B YacTH CTOMKOCTHM K KIMMATUYECKUM BHEIIHHUM BO3JICH-
CTBYIOIIUM (haKTOpam.

I'OCT 23216-78 Nznenmusi 2neKTpOTEXHUUYECKHE. XpaHEeHUe, TPAHCIIOPTUPOBAaHUE, Bpe-
MEHHas MPOTUBOKOPPO3MOHHAS 3allIMTa, yIakoBka. OO1IMe TpeOOBaHMS U METO/IbI MCTILITAHUI.

I'OCT 28779-90 Matepuaiibl 3JI€KTPOU30JISIIUOHHBIE TBEpAbIE. MeTOobl omnpee-

JICHHUA BOCIIIIaMCHACMOCTH 110 BOSI[CIZCTBHGM HCTOYHHKA 3a>KUT'aHHA.
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I'OCT 30631-99 OO6uue TpeboBaHus K MallMHaM, TpUOOpaM U JPYTrUM TEXHUYE-
CKMM M3JEJIUSIM B YaCTH CTOMKOCTH K MEXaHMYECKMM BHEUIHUM BO3JCHCTBYIOIIAM
dakTopam IpH dKCIUTyaTaIUH.

['OCT 32137-2013 CoBMECTUMOCTh TEXHUYECKUX CPEACTB 3JIEKTPOMArHUTHAS.
TexHuueckue cpecTBa sl aTOMHBIX CTaHIUU. TpeOoBaHUs U METO bl UCIILITAHU.

['OCT 32144-2013 ODnekrpuueckass sHeprusi. COBMECTUMOCTh TEXHUYECKHX
CPEICTB 3JEKTpOMarHuTHas. HopMbl KauecTBa AJIEKTPUYECKOM SHEPIHMH B CHUCTEMAax
AIIEKTPOCHAOKEHUS 00IIEro Ha3HAUYCHHUS.

['OCT 33757-2016 IlognoHbl IIOCKHE IepeBIHHbBIE. TEeXHUYECKHUE YCIOBUS.

I'OCT P 50648-94 CoBmMeCTMMOCTb TEXHUUECKUX CPEIICTB AWICKTPOMATHUTHASL. Y CTOWYMBOCTD
K MArHUTHOMY TIOJTFO MPOMBIIITIEHHOM YacTOThI. TeXHIUecKue TpeOOBaHusI M METO/IbI UCTTBITAHH.

['OCT P 51318.11-2006 CoBMECTUMOCTh TEXHHYECKUX CPEICTB 3JIEKTPOMATHUT-
Has. [IpomblliuieHHbIE, Hay4dHble, MeaulMHCKUE U ObiToBbie (IIHMB) BhicOKOYacTOT-
HbIE ycTporcTBa. Pagnonomexu unaycrpuaibabie. HOpMBI M1 METOIBI M3MEPEHUM.

PJ1 34.45-51-300-97 O6beM 1 HOPMBI UCTIBITAHUH IIIEKTPOOOOPYIOBAHUS

CTO 34.01-23.1-001-2017 O6beM ¥ HOPMBI UCTIBITAHUHN AJIEKTPOOOOPYTOBAHNS

[IpaBuna TEXHUYECKOM IKCIUTyaTalluHd 3JIEKTPUUYECKUX CTaHUMUM U cererl Poccuii-
ckoul denepanunu.

[IpaBuna mo oxpaHe Tpyda MNOpHU DKCIUTyaTallMd 3JIEKTPOYCTAHOBOK (OT
15.12.2020 r. Ne 903H).

[IpaBuna TEXHUYECKON HKCILTyaTaIlMK 3JIEKTPOYCTAaHOBOK MOTpeOUTENeH.

[IpaBuita ycrpoicTsa anekTpoyctaHoBoK. Cenpmoe n3nanue. lllecroe nznanue.

HIT-001-15 O6mume nonoxxenus obecredeHust 0€301MacCHOCTH aTOMHBIX CTaHITUH.

HII-031-01 Hopmbl mpoeKTUpOBaHUs CEMCMOCTOMKUX ATOMHBIX CTAaHLUU.

2 TpeOoBanusi 6e30MACHOCTH

2.1 [Ipu mpoBenmeHnn Bcex paldOT MOJDKHBI BBIMOJTHATHCS TpaBUjla TEXHUKH
0€30MacHOCTH, JEUCTBYIOIIUE HA MPEANPUATUN, SKCIUTYaTUPYIOIIEM TpaHC(HOPMATOPHI.
[Ipu moAroTOBKE K SKCIUTyaTaIliy, IPU MPOBEICHUN TEXHUIECKOTO 00CTyKMBaHUS
JIOJDKHBI  BBIMOJIHATBCS  «[IpaBuna ycTporcTBa 3JIEKTpOyCTaHOBOK», «lIpaBmiia mo

OXpaHe TpyZAa MPH 3KCIUTyaTalluH NIEKTPOYCTAHOBOK.
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2.2 TpeboBanus 6e3onacHocTy Npu noBepke Tpancopmaropor —mo 'OCT 8.217.
2.3 BHUMAHUE! TP OSKCIUIYATAIOUNU TPAHCO®OPMATOPOB
HEOBXOAMMO UCKJIFOUUTH PASMBIKAHUWE BTOPUYHBIX OEMOTOK!
2.4  BapuaHT 3a3eMJICHUS] BTOPUYHBIX OOMOTOK OIpEAEIAeTCs] MOTPpEeOUTEIEM B
COOTBETCTBHH CO CXEMOU BTOPUUYHBIX MPUCOETUHEHUI TpaHCHOPMATOPOB.
2.5 [IpousBoacTBo paboT Ha TpaHcpopmaTopax 0e3 CHATHS HANpPSHKEHHUH C

HCpBH‘IHOfI OOMOTKH HE HOITYyCKacCTCA.

3 Onucanue u padora TpanchopMaTopoB

3.1 Haznauenue tpancgpopmaTopos

3.1.1 TpanchopmaTopsl NpeIHaA3HAYEHBI JJIs TIEpeayl CUTHAIa U3MEPUTEIbHON
nHpopMaru TpudopaM U3MEPEHUsl, 3alUThl, ABTOMATUKH, CUTHAIM3ALUA U yIIpaBJie-
HUS B DJIEKTPUYECKUX LEMAX MEPEMEHHOro Toka 4actotod 50 'l ¢ HOMUHAJIBHBIM
HanpsbkeHueM 10 kB.

3.1.2 Tpanchopmartopsl NpeaHa3HAUYCHBI ISl YCTAHOBKM B KOMILIEKTHBIE pac-
npenenuTenabHbie yerpoictsa (KPY).

3.1.3 TpanchopmaTopsl UMEIOT KIMMATUYECKOE HUCIOIHEHUE «Y», KaTEropuro
pasmetienusa 3 nmo 'OCT 15150 u npeaHazHayeHbl ISl SKCIUTyaTallMyd B CJIEAYIOIINX
YCIIOBUSIX:

- BBICOTA YCTAHOBKH HaJl ypoBHEM Mopsi — He 6oisiee 1000 M.

[To cormacoBaHui0 ¢ MOTPEOUTENIEM BO3MOXKHO HU3TOTOBJICHHE TpaHC(HOPMATOPOB
17151 paboThl Ha BbIicoTe cBbIile 1000 M;

- BepxHee pabouee 3HAYCHHE TEMIIEpaTyphl OKPYKAIOIIETO BO3/yXa, C y4E€TOM
neperpesa Bozayxa BHyTpu KPY, 50 °C;

- HIDKHEE 3HAUYCHUE TEMIIEpaTyphbl OKPYXKAIOIIETO BO3AyXa IMPHU SKCIUTyaTaluu
munyc 45 °C;

- OTHOCWTEJIbHAsS BIAKHOCTb, JaBJICHUE BO3yXa — coriacHo HopmaM ['OCT 15543.1;

- OKpY’KaroIiasi cpefia HEB3phIBOOIIACHAs, HE COJIeprKalllasi MbUIH, XUMUYECKH aK-
THUBHBIX ra30B U MAPOB B KOHIIEHTPAIUAX, Pa3pyLIAIONIUX METAILIbI U U30JISIIUIO (aTMO-
ctepa tumna Il mo I'OCT 15150);

- pabouee ToJI0KEeHHUE TPpaHC(HOPMATOPOB B IPOCTPAHCTBE — JIFOOOE;
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- TpaHchopMaTophl MPEeIHA3HAYEHBI JJIsl SKCIUTyaTalliu B AJIEKTPOYCTAHOBKAX, MO/
BEPraromMxcsi BO3ACUCTBUIO TPO30BBIX MEPEHANPSHKEHUM MpU 0OBIUHBIX MEpax Ipo303a-
IIMTHI, ¥ UMEIOT HOPMAJIbHYIO M30JsiHi0 ypoBHA “0” mo ['OCT 1516.3 kiacca HarpeBo-
croiikoctu “B” mo I'OCT 8865 u knacca Bocruiamensiemoctu FH (I 1 mo 'OCT 28779;

- TpaHcopMaTopbl COOTBETCTBYIOT TpyMNIlEe YCIOBHM 3Kciutyatanuu M6 1o
I'OCT 30631;

- TpaHchOopMaTOpPhl CEMCMOCTOMKHU MIPU BO3JEHCTBUU 3E€MJICTPSICEHUN MHTEHCHUB-
HOCTBIO 8 O0amioB mo MSK—64 mipu ypoBHE YyCTaHOBKH HaJ HYJIEBOM OTMETKOM 110 70 M;

- TpaHchopMaTophl, MpeIHa3HaueHHbIe [T MocTaBkU Ha AC, COOTBETCTBYIOT Kilac-
cy 6ezonacuoctu 3H o HIT-001-15 u II kareropuu ceticmocroiikoctu o HI1-031-01;

- TpaHc(hOopMaTOphl COOTBETCTBYIOT TPEOOBAHUSM YCTOMYMBOCTH K 3JEKTPOMAT-
HUTHBIM TOMEXaM MpPH BO3JECUCTBUM MATHUTHOTO MOJISI MPOMBILIIJIEHHON YacTOTHI MO
['OCT P 50648, yctanoBineHHbIM 15 Tpymibl ucnonanenus 1V no I'OCT 32137,

- TpaHc(hOpMaTOphl yAOBIETBOPSIOT HOPMaM HWHAYCTPUAIBHBIX pPaJUOIOMEX,

ycranoBiieHHbIM B 'OCT P 51318.11, kiacc A, rpynna 1.
3.2 TexHnyeckue XapakTEPUCTUKHU

3.2.1 OcHOBHbIE TEXHUYECKHE XapaKTEPUCTUKH MPUBEICHBI B TabuIe 1.

Ta6nuna 1
3HaueHue
HaumenoBanue napamerpa
TIUIK-10 TIIJIK-10-1
HomunaneHoe HampsbkeHue, kB 10
Haubonwiee pabouee HanpspkeHue, kB 12
HomunanbHas yacToTa NEPEMEHHOTO TOKa, [ 11 50

10; 15; 30; 50; 100; 150; 200; 300;

HomuHanbHbIN NEpBUYHBIN TOK, A 400: 600: 800: 1000: 1500: 2000

HoMuHanbHbIM BTOPUYHBIN TOK, A I;5

KonudecTBO BTOPUYHBIX OOMOTOK, IIIT. 2 3
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3HaUueHHUe
HauMmeHnoBaHue napameTpa
TIIJIK-10 TIIJIK-10-1
HomunanbHas BropuyHas Harpyska, B-A,
BTOPUYHBIX OOMOTOK:
IUT U3BMEPEHUI
npu cos ¢ = 1 1;2;2,5

npu cos ¢ = (0,8 (Harpy3ka UHIYKTUBHO-aKTUBHAs)

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

JUTSL 3aLTUTHI
npu cos ¢ = (0,8 (Harpy3ka UHIYKTUBHO-aKTHUBHAs)

3:5;10; 15;20

Kiacc TOUHOCTH BTOPUYHBIX OOMOTOK IO

I'OCT 7746:

JUISL U3MEPEHNN

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

JIJIS 3alUTHI 5P; 10P
HomunanbHas nmpenenbHas KpaTHOCTh OOMOTKH
JUTSL 3aUTUTHI, IPU HOMUHAJIBHOM IIEPBUYHOM TO-
Ke, A, He MeHee:
10; 50; 100; 200; 400 10
15; 30; 150; 300; 600 15
800 17
1000; 1500; 2000 20
Homunanbubiil kodhuiimeHT 6€301macHOCTH MpHU-
OOpoB OOMOTKM [Jisi M3MEpPEHU™** mnpu HOMHU-
HaJILHOM IIEPBUYHOM TOKe, A, He OoJiee:
10-600 7
800; 1000; 1500; 2000 5
ToK 3JIEKTPOAMHAMUYECKON CTOMKOCTH, KA, TIpH
HOMHWHAJIHLHOM TIEPBHYHOM TOKE, A
10 2,47
15 3,7
30 7,4
50 14,8
100 - 600 74,5
800 94,5
1000 118
1500 177
2000 189
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Oxonyanue Tadaumsl 1

3HaueHue
HaumenoBanue mapamerpa
TIUIK-10 TIJIK-10-1
TpexceKyHAHBIN TOK TEPMUYECKOU CTOMKOCTH, KA,
TP HOMUHAJILHOM NEPBUYHOM TOKE, A:
10 0,47
15 0,71
30 1,42
50 2,36
100 4,72
150 7,1
200 9,45
300 14,1
400 18,9
600 28,3
800 37,8
1000 47,2
1500 70,8
2000 74

[Ipumeuanus

1 * 3HayeHMe HOMUHAJIBLHOMN MPENEIbHOW KPAaTHOCTH BTOPUYHOU OOMOTKH ISt
3aIMUTHI IPUBEACHO NMPY HOMUHAJIBHOW BTOPUYHOM Harpy3ke 15 B-A.
2 ** 3gayeHMe HOMUHAJIBHOTO Kod(duiinenta 6€30nacHOCTH NpubOPOB MpHUBE-

JIEHO TP HOMUHAJILHOW BTOpUYHOI Harpy3ke 10 B-A.

3 KonnuecTBO BTOPUYHBIX OOMOTOK, KJIACCHl TOYHOCTH, 3HAUYCHUSI HOMUHATBHBIX
BTOPUYHBIX HAarpy30K, HOMHHAJIHLHOTO BTOPUYHOTO TOKA, HOMHHAJIBHOW TpPENeTbHOMN
KPaTHOCTH ¥ HOMUHAJLHOTO Kod(duirieHTa 0€301MacHOCTH YTOUHSIOTCS NP 3aKa3e.

3.2.2 HauOonbmuii pabounii NepBUYHBINA TOK IPUBEAECH B TaOIULE 2.

Tabmuma 2
. . HaubGonpimmii pabounit
HomuHanbHbI IepBUYHBIN TOK, A .
IIEPBUYHBIN TOK, A
10 10
15 16
30 32
50 50
100 100
150 160
200 200
300 320




IIT.671 213.011 PO

OxoHyanue TaOIULIBI 2

HomuHanbHbIi NEPBUYHBIN TOK, A HaH6OHBmHI‘é pabounit
TIEPBUYHBIN TOK, A
400 400
600 630
800 800
1000 1000
1500 1600
2000 2000

3.2.3 PacueTHbIC 3HAUCHUS COIMPOTUBJICHUS BTOPHUYHBIX 0OMOTOK IIOCTOAHHOMY

TOKY IIPHUBE/ICHBI B TabuIIe 3.

Tabmumna 3
. CormnpoTuBiieHHEe 0OMOTOK
HomuHanbHEIH CIOHEH e MIOCTOSIHHOMY TOKY, OM
MIEPBUYHBIN TOK, .
A BTOPHUYHON OOMOTKH KoHCTpyKTHBHOE HUCTIOJIHEHUE
TIIJIK-10 TIJIK-10-1
10; 50; 100; 200; 0,25; 0,2; 0,5S; 0,5 0,15
400 5P; 10P 0,11
600 5P; 10P 0,17
0,2S;0,2; 0,5S; 0,5 0,18
800
5P; 10P 0,22
0,2S; 0,2; 0,5S; 0,5 0,18
1000
5P; 10P 0,28
0,2S; 0,2; 0,5S; 0,5 0,27
1500
5P; 10P 0,60
0,2S;0,2; 0,5S; 0,5 0,39
2000
5P; 10P 0,71

3.2.4 PacueTrHble 3HAaUEHUS HOMUHAJIBHOW MPEEeIbHON KPATHOCTH BTOPUYHBIX
0OMOTOK JIJIs1 3aIIIUThHI B 3aBUCUMOCTU OT HOMHUHAJILHOW BTOPUYHOMN HArpy3KU MPUBEC-

HBI B IIPUJIOKEHUU A.
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3.3 YcTpoiicTBO

3.3.1 TpanchopmaTopsl BHIIIOJHEHBI B BUJE OMOPHO-IIPOXOHON KOHCTPYKIIUU.
TpanchopmaTopbl IMEIOT MATHUTOIIPOBO/IBI, IEPBUYHYIO U BTOPUYHBIE OOMOTKH.

3.3.2 Kaxnas BropuuHas 0OMOTKa HaXOJIUTCS HA CBOEM MarHUTOIPOBO/IC.

Hns ucnonuenust tpanchopmaropo TIIJIK-10 BTOpuuHas oOMOTKa, MpenHa-
3HAYEHHAasl JJIsl U3MEPEHHS U y4deTa 3JIEKTpOosHepruu, obo3zHavaercsa Nel, oOMoTKa
JJI IUTAHUS LETel 3allUThl, aBTOMAaTUKU, CUTHAJIW3aluu U ynpasieHus - No2. [Ipu
ucnonHernu Tpanchopmaropo 10P/10P 06e BTOpmuHBIE OOMOTKH MpEIHA3ZHAYCHBI
JUISL 3AILHUTHI.

s ucnionnenus: tpancopmatopoB TIIIK-10-1 obmoTka, peaHazHaYCHHAS IS
U3MEPEHHUS U yUeTa 3JIEKTPO3HEepruu, ooo3Hadaercs Nel, oOMOTKH AJid TUTaHUS LEnen
3aINTHI, aBTOMATUKH, CUTHAJIM3ALUH U ynpaBieHUs - No2 u Ne3.

[Ipu 3akaze TpaHchoOpMaTOPOB ¢ HECTAHIAPTHBIM HAOOPOM KaTyILIEK IO KiaccaM
TOYHOCTH, Ha3HAYE€HHE OOMOTOK YKa3aHO B MACIOPTE HA WU3/EJIME U Ha TaOJIMYKE TeX-
HUYECKUX JTAHHBIX.

3.3.3 [IlepBuuHas u BTOpUYHBIE OOMOTKH TPaHC(HOPMATOPOB 3aJTUThI MMOKCH/I-
HBIM KOMIMAyHIOM, YTO OOECHEUMBAET IIEKTPUUECKYIO M3OJISAIUI0 U 3alIUTy OOMOTOK
OT MNPOHUKHOBEHUS BJIArM M MEXAHUYECKUX MMOBPEKICHHI.

3.3.4 BbIBOAbl BTOPUYHBIX OOMOTOK PAaCHOJIOKEHbl B HUKHEH YacTH JIUTOTO
osioka. OIMH W3 BBIBOJOB MEPBUYHOM OOMOTKH OOecTieurBaeT NMPUCOSAMHEHNUE HEIo-
JBUKHOTO KOHTaKTa Pa3beIUHUTENS.

3.3.5 TabapuTHble, yCTaHOBOYHbIE, MPUCOECIUHUTEIIbHbIE pa3Mepbl M Macca

TpaHCcPOPMATOPOB MPUBEACHBI B IPUIOKEHUH b.
3.4 MapkupoBka

3.4.1 MapkupoBKa BBIBOJIOB MIEPBUYHON M BTOPUUYHBIX OOMOTOK pesbe(Hasi, BbI-
MOJTHSAETCS KOMIIAYHIOM TIPH 3aJIuBKe TpaHc(hopMaTtopoB B popMmy.

3.4.2 BpIBOJBI IEPBUYHON 0OMOTKH 0003HauYaroTCs «JI1» u «JI12».

st ucionrenust tpancpopmaropoB TIIJIK-10 BeIBO/BI BTOPUYHOM OOMOTKH IS

n3mepenui ooosnavarorcs «111» u «112y», oomoTku 1151 3amuthl — « 21U 1» u «21U2».
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Hns ucnondenus tpanchopmaropoB TIIJIK-10-1 BbIBOABI BTOPUYHOM OOMOTKH

1 u3MepeHnii obo3navaroTes «1U1» u «1MU2», odmoTok mnsa 3ammtel — «2U1» u
«2N2», «3U1» n «312».

3.4.3 Ha tpanchopmaTopax nmeercs TabIMyKa TEXHUYECKUX JAHHBIX C Mpery-

PEKIAIOICH HAAMKUCHIO O HAIPSHKEHUN HAa PA30MKHYTHIX BTOPUYHBIX OOMOTKAX.
4 Dxcmiyarauus TPaHC(POPMATOPOB

4.1 [ToaroroBka TpaHchOPMATOPOB K IKCILTyaTallUuU

4.1.1 Ilpu ycranoBke TpancpopmaropoB B KPY noskHbI ObITh IPOBEIECHBI:

- yJIajeHue KOHCEPBUPYIOIIEH CMa3Ki U OYUCTKA TPAHC(HOPMATOPOB OT MBUIU U TPsi-
31 CyXOU BETOINIbIO, HE OCTABIIIONICH BOpca Wik cMO4YeHHOH B yauT-ciimpute ['OCT 3134;

- BHEUIHUNA OCMOTp JJIsl MPOBEPKHU OTCYTCTBUSI TPEIIUH U CKOJIOB U3OJISALIMH, KOP-
pPO31H Ha METAJUIMYECKUX JECTAISX.

4.1.2 Tlpu pazmenienuu tpanchopmatopoB B KPY nomxHbl OBITH COOJIIOACHBI
CIIEIYIOLIUE YCIOBUA: PACCTOSTHUE MEXAY OCSMHU BBIBOJOB TPAHC(POPMATOPOB paziivy-
HBIX (pa3 7o0mKHO ObITh HE MeHee 230 MM, pacCTOSTHUE OT OCH KpaiiHel (a3bl 10 CTEHKHU
mkaga He MeHee 220 MM, pacCTOsSIHME OT MeCTa KpeIUIeHUs IIUHBI 10 BbiBoja JI1 He
MeHee 183 MM, 10 BeiBosia JI2 HE MeHee 225 MM.

4.1.3 TIlepen  BBOJOM B  JKCIUIyaTalMiI0O  HOBBIX  TpaHCHOpPMATOPOB
MPOBOMASTCS MCIHBITaHUS B oObeMme, ycTaHOBIeHHOM B pazaene 10.4 (nurepa «I1»)
CTO 34.01-23.1-001-2017. Metoas! ucnbITaHuii - B COOTBETCTBUM ¢ «lIpaBunamu Tex-
HUYECKOW AKCIUTyaTalluM JIEKTPUUYECKUX cTaHIMM U cereil Poccuiickon @enepaunmn» u
C YYETOM JIONOJIHUTENBHBIX YKa3aHuil HacTosiiero PO.

4.1.4 TlnomOupoBaHHe BHIBOJOB BTOPUYHOM M3MEPUTEITHHON OOMOTKH MPOU3BO-

JUTCS TOCIe MOHTa)Ka BTOPUYHBIX COCIMHEHUI YIIOJIHOMOYEHHOM Ha 3TO CITY>KOOH.
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4.2 DKCIUTyaTallMOHHbIE OTPAHUYEHUS

4.2.1 DOxcmiyaTtanus TpanchOpMaTOPOB JOTAKHA TPOU3BOJIUTHCS B COOTBETCTBUU
¢ «IIpaBmamu yCTpOMCTBA IEKTPOYCTAHOBOK», «lIpaBriiaMy TEXHUYECKOW IKCILTya-
Tallid 3JIEKTPOYCTAHOBOK moTpedutenein», «lIpaBuminamMu TeXHUYECKOW 3KCIUTyaTalluu
AJIEKTPUYECKUX CTaHUMM U ceTer Poccuiickoint Denepannm.

4.2.2 Hawubonbiee padboyee HampspKEHHE, BTOPUYHBIE HATPY3KU U TOKH KOPOT-
KOT'0 3aMbIKaHUs HE JTOJKHBI IIPEBBIIIATH 3HAYEHNH, YKa3aHHBIX B 3.2.1.

HaunGonpimuit pabounii nMepBUYHBIA TOK HE JOJKEH IPEBBINIATh 3HAYCHUM, yKa-
3aHHBIX B 3.2.2.

4.2.3 Jlomyckaercsi KpaTKOBPEMEHHOE, HEe Oosiee 2 4 B HEJENIO, MOBBIIICHUE Mep-
BUYHOTO TOKa Ha 20 % 10 OTHOIIIEHUIO K HauOOJIbIIIEMY padoueMy MEPBUYHOMY TOKY.

4.2.4 KadecTBO 371EKTPOIHEPIUH TOJDKHO cOOTBETCTBOBATH TpeboBaHusM ['OCT 32144,
S5 IloBepka TpaHc(hOpPMATOPOB

5.1 Tpanchopmaropsl Toka noBepstoTcs B cooTBerctBuu ¢ 'OCT 8.217. Un-

TEpBAJI MEXK1y TOBEpKamu 16 Jrer.

6 Texnuueckoe 00cayKMBaHUE

6.1 Ilpu TexHUYECKOM OOCTY>KMBAHUM MPOBOJIATCS CICAYIOMINE paOOTHI:

- OYHCTKa TPAaHC(POPMATOPOB OT MBLIU U TPSI3H;

- BHENIHUA OCMOTpP TpaHCHOPMATOPOB JUIsl TPOBEPKU OTCYTCTBHS Ha IMOBEPXHO-
CTU U30JISILUU TPELIUH U CKOJIOB;

- MpOBEpPKa KperieHus! TpaHCPOpPMaTOpOB;

- TIPOBEPKA HAJIC)KHOCTU KOHTAKTHBIX COCAUHECHUM;

- HWCTbITaHUs, 00bEM W HOPMBI KOTOpbhIX ycTaHoBieHol PJ[ 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

MeToapl UCTIBITAHUM — B COOTBETCTBUM C «lIpaBHiaMu TEXHUYECKOMW SKCILTyaTa-
UM DJIEKTPUYECKUX CTAHIUU U cered PD» M ¢ yd4eToM IOIOJHUTENBHBIX YKAa3aHUU
Hacrosiiero PO.

6.2 PaboThl 1O TEXHUYECKOMY OOCIY>KHBAaHHUIO CJEAYyeT MPOBOAUTH B CPOKH,

YCTaHOBJICHHbIE JJI1 YCTPOMUCTBA, B KOTOPOM SKCILTYaTUPYIOTCS TPaHCHOPMATOPHI.
11
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6.3 VYkazaHus U pEeKOMEHJIALMU 10 METOAAaM NPOBEICHUSA UCIBITAHUN U OLIEHKE
UX pe3yibTaTOB:

- TPH NPOBEACHUH MCIIBITAHUM 3JIEKTPUUECKON MPOYHOCTH U3OJISILUU IIEPBUYHON
OOMOTKH HAIpsKEHHUE MPUKIAIBIBAETCS MEXAY IEPBUYHON OOMOTKON U COEIMHEHHBI-
MU BMECTE U 3a3€MJICHHBIMH BBIBOJAMH BTOPUYHBIX OOMOTOK;

- P UCHBITAHUU U30JSIUU BTOPUUHBIX OOMOTOK HaNpsKEHUE MPHUKIAIbIBACTCS
K COCIMHEHHBIM BMECTE BBIBOAAM KaXKJIOW M3 OOMOTOK MPH 3aKOPOUYEHHBIX U 3a3€M-
JIEHHBIX BBIBOJIAX JIPYroil 0OMOTKH;

- TPU U3MEPEHUU COMPOTHUBIICHUS U30JALUH OOMOTOK MEraOMMETP MPHCOEIUHS-
€TCsl TaKUM K€ 00pa3oM, KaKk IPU HCHBITAHUM IEKTPUUECKOW MPOYHOCTH H3OJISILMH,
IIPU ATOM JIJI1 U3MEPEHUSI CONTPOTUBIICHUS U30JISILIUM IEPBUYHON OOMOTKHU HCIIOIb3YET-
cst meraommeTp Ha 2500 B, BTopuunsix oOMoTok — Ha 1000 B;

- HM3MEpEeHHE TOKa HaMarHWYMBaHUS BTOPUYHBIX OOMOTOK JUISl 3aIMTHI JOKHO
IPOU3BOJAUTHCS MPU 3HAYCHMSIX HANpsOKEHUM, yka3aHHbIX B Tabmuue 4. M3mepeHHoe
3Ha4YeHHUE HE JOJDKHO OTJIMYAThCS OT YKA3aHHOTO B nacnoprte 6osuee ueM Ha £10 %;

- pacueTHOEe HaIlpsLKEHUE JUIsl POBEPKH KO3 PuirenTa 6€30nacHOCTH IprubdopoB
O0OMOTOK /111 U3MEPEHUS IPUBEJICHO B TaOIUIIE 5;

- pacyeTHOE 3HAYEHHE HAIPSHKEHUS IS CHATHUS BOJIBT-aMIIEPHON XapaKTEPUCTH-
K1 OOMOTOK Il U3MEPEHUS MPUBENICHO B Tabiuie 6. Mi3MepeHHoe 3HaueHHe HE JT0JIK-
HO OTJIMYAThCS OT YKA3aHHOTrO B nmacnopte 6osee yem Ha +10 %o;

- U1l U3MEPEHUs TOKOB HAMArHWYMBAHUS K MCIBITYEMON BTOPUYHON OOMOTKE,
IpU Pa30MKHYTOM NEPBUYHOM 1I€TIH, PUKIIAIbIBACTCS HAINpsDKEHUE, YKa3aHHOE B Tal-
mnax 4, 5 u 6. Ilpu 3TOM T0JKEH UCTI0Nb30BaThCA BOJBTMETP 3(PPEKTUBHBIX 3HAUCHUI

kJ1acca TouHoctu 0,5 ¢ BXOgHbIM conpoTuBieHneM He meHee 10 MOwm.

Tabnuua 4
Homunanbnbii
. Pacuetnoe nanpsbxenue™, B
IIEPBUYHBIN TOK, A

10; 50; 100; 200; 400 37
15; 30; 150; 300; 600 56
800 68

1000 84

1500 113

2000 124

[Tpumeuanue - * [Ipu HOMHUHaAIBHON BTOPUYHOM Harpy3ke 15 B-A u HoMHHAIBHOM
BTOPUYHOM TOKE 5 A.
12
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TabOmnura 5

Pacuetnoe nanpshxenue™, B
JUIs KJlacca TOYHOCTH

025 | 02 ] 058 | 05

HomuuaneHBIN
IIEpPBUYHBIA TOK, A

10; 50; 100; 200; 400 18
15; 30; 150; 300; 600 19
800; 1000 15
1500 17

2000 21

[Tpumeuanue - * [Ipun HOMUHaIBHOW BTOpHYHOM Harpy3ke 10 B-A 1 HomMuHaJIBHOM BTO-

pUYHOM TOKe 5 A.

Tabmnuma 6
HomMmuHanbHEIH PacueTtHoe
. Knacc Tounoctu
NEePBUYHBIN TOK, A HanpspkeHue, B
10-2000 0,2S; 0,5S; 0,2; 0,5 4,5

3HaYeHUs] UCIBITATEIbHBIX HAINPSHKEHUM JJIs MPOBEICHUS HCHBITAHUN DIJIEKTPHU-
YECKOW MPOYHOCTH H3OJISIUN MEPBUYHON W BTOPHUYHBIX OOMOTOK, CONPOTHBIICHUS
M30JIAIUA OOMOTOK M M3MEPEHHBIC 3HAUCHUS TOKOB HAMarHUYMBAaHHS BTOPUYHBIX 00-
MOTOK MpH HAIMPSDKEHUSIX, TPUBEJCHHBIX B Tabiuiax 4 u 6, yKa3pIBalOTCS B MACIOPTE
Ha U3JeJHe.

6.4 TpanchopmaTopbl HEpEeMOHTONPUTOAHBI. [IpU HECOOTBETCTBUU TEXHHUYE-
CKUX TIapaMmeTpoB TpaHchopmaTopoB HacTosimemy PO, TpanchopmaTopbl HEOOXOIUMO

3aMCHUTbD.

7 TpeGoBaHus K NOATOTOBKE MEPCOHAJIA

7.1 Ilpu ycrtanoBke tpanchopmatopoB B KPY pabGoTbl JOMKHBI MPOBOAUTHCS
noJa pykoBojcTBOM u Habmoaennem UTP paGourmu, 00y4eHHBIMU BBITIOJHEHUIO He-
00XOJIMMBIX OTepanuii 1 UMEIOIUMHU KBATU(PUKALMOHHBIN pa3psl HEe HUXKE 3.

7.2 Ilpu TexHHUYECKOM OOCIYKMBaHUU TpaHC(HOpMAaTOpa U MPOBEIECHUU €T0 HC-
NBITAaHUH PaOOTHI JOJKHBI MPOBOJUTHCS OOYUYCHHBIM MEPCOHATIOM, MPOIICIINM CIie-
[IUAJFHYIO TMOJTOTOBKY M CTAXKUPOBKY, M JOMYIIEHHBIE K MPOBEJCHUIO WCIBITAHUN B
JIEUCTBYIOLIEN 3JIEKTPOYCTAHOBKE.

bpurana, npoBosias TeXHHUECKOe 00CTY)KUBAaHUE U UCIIBITAHNE, JOJDKHA COCTO-

ATb HC MCHCC YCM M3 ABYX YCJIIOBCK, U3 KOTOPBIX IIPOHU3BOANUTCIIb pa60T JOJIDKCH UMCTb

13
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KBAIM(PUKALMOHHYIO TPYIIY IO 3JIEKTPOOE30MacHOCTH He Huxke [V, a ocTanbHbIe uiie-

HbI Opurajsl — He Hike 111
8 VYmnakoBka. Xpanenue

8.1 TpanchopmaTopsl OTHPABISIIOTCS C TIPEANPUATHS - U3TOTOBUTENS B TAPHBIX
AIIMKAX WA KOHTEHMHEpaXx.

8.2 XpaHeHue U CKJIaaupoBaHue TPaHC(HOPMATOPOB MOKET MPOU3BOAUTHCA B
yrnakoBKe Win 0e3 Hee.

8.3  Ilpu xpanenuu TpanchopMaTopoB 6€3 YIaKOBKU JOJIKHBI OBITh ITPHHSITHI
MepBI IPOTUB BO3MOKHBIX MOBPEKICHUM.

8.4  Jlo yctaHOBKHM TpaHC(HOPMATOPhI JOJIKHBI XPAHUTHCS B YCIOBUSAX, COOTBET-
cTByromux ycinousam xpanenus 2 ['OCT 15150.

8.5  Cpok 3amuThl TpaHCPOPMATOPOB KOHCEPBALIMOHHON CMa3KOM, HAHECEHHOU
Ha IPEINpUsATUN - U3TOTOBUTENIE, COCTABIISIET TPH rOja.

Cpox ucumcisercs OT AaTbl KOHCEPBALMHU, YKA3aHHOW B MACIIOPTE HA U3JIEIIHE.

[To ucTeueHnH yKka3aHHOIO CpOKa METAJUIMYECKUE YACTH MOAJIEkKAT IEPEKOHCEP-
BallMHU C MIPEABAPUTENbHBIM yJIaJIEHUEM CTapoi KOHCepBaMOHHOM cMma3ku. KoHcepBa-
uuto npoBoauth o 'OCT 9.014 koncepBaunonnsiM Maciom K-17 'OCT 10877 unu

apyrum metonoM u3 npegycmorperssix ['OCT 23216.
9 TpaHcnopTHpOBaHuUe

9.1 TpaHcnopTupoBaHue TPaHCHOPMATOPOB BO3MOXKHO JIFOOBIM 3aKPBITHIM BH-
JIOM TpaHcnopTa B ycioBusax TpancnoptupoBanus XK cormacuo ['OCT 23216.

9.2  JlomyckaeTcsi TpaHCHOPTHPOBaHUE TpaHCHOPMATOPOB O€3 yIaKOBKU B KOH-
TEeHHEepax M 3aKpbIThIX aBTOMalnHax. [Ipu a3ToM TpaHncopmaTopsl 10TKHBI OBITH
YKECTKO 3aKpEeIIEHbl Ha MECTE YCTAaHOBKH C 3a30pOoM He MeHee 10 MM Mex Ty TpaHc-
dbopmaropamu.

9.3  Ilorpy3ky, 1OCTaBKY U BBITPY3KY TPaHC(HOPMATOPOB PEKOMEHTYETCSI POU3-
BOJUTH C YKPEIJIECHUEM I'PY30BbIX MECT - B TPAHCHOPTHBIX MakeTax. JlJis makeTupoa-

HUS IPUMEHSTH JiepeBsiHHbIE noaoHbl o 'OCT 33757.

14
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9.4 KiumaTtnueckue (HakTopsl IpU TPAHCIIOPTUPOBAHNUU JOKHBI COOTBETCTBO-
BaTh ycnoBusMm xpanenus 5 'OCT 15150.

9.5 Ilpu TpaHCHOPTUPOBAHUH JIOJKHBI OBITH IPUHATHI MEPHI IPOTUB BO3MOK-
HBIX [TOBPEXKICHUN.

9.6 TpancnopTHpoBaHUE B CaMOJIeTax JOJIKHO MTPOU3BOIUTHCS B OTAILJIMBAC-
MBIX T€PMETHU3NPOBAHHBIX OTCEKAX.

9.7 Jlig moibeMa U NepeMelieHus: TpaHc(hopMaTopoB UCIOIb30BaTh pe3b00-
Bble oTBepcTusa M12 (npunoxenue b), BBepHYB B HUX, PEABAPUTEIHHO, PHIM-O0JITHI
I'OCT 4751.

PbIM-00JITBI B KOMIUIEKT IOCTABKU HE BXOST.

10 Yruniauzanus

10.1 ITpu TpaHCIOPTUPOBAHUH, XPAHEHUH, HKCIUTyaTallM1, UCIIBITAHUMA U yTUIIA3a-
MU TpaHc(hopMaTopsl HE MPEACTABISIIOT Bpeaa JUIsl OKPYKaOIIEeH Cpelbl U 310pOBbS
YEJI0BEKa.

10.2 Ilocne okoHUaHUsI CpoKa CIIy:KObl TpaHC(POPMATOPHI MOAJIEKAT CIIUCAHUIO U
YTUIIA3ALU Y.

10.3 [Ipu yTrin3anuu JOKHBI OBITh BBIIIOJIHEHBI CIEAYIOUINE PEKOMEHAAINH:

- METAJUIMYECKUE COCTABHBIEC YAaCTU TPAHCPOPMATOPOB (MEMb, CTab JIEKTPOTEX-
HUYECKasd M KOHCTPYKIIMOHHAs), BBICBOOOXK/ICHHBIE MEXAaHWYECKUM IMYTEM, JIOJDKHBI
ObITh TepefaHbl Ha MPEANpPUATHS, TPOU3BOASIINE NEepepadboTKy (yTHIM3ALMIO) LIBET-
HBIX U YEPHBIX METAJJIOB;

- (parMeHThbl JUTON U3OJIALIUHU, SJIEKTPOU3OISIMOHHBIN KapTOH U ApYyTue U30JIs-
IIUOHHbIE MaTepuaibl, OTXOJbl YINAaKOBOYHOM IEHBbI, HE MOJIeXKAallue IMepepadoTke,
JOJKHBI OBITh TIEpE/IaHbl Ha TOJUTOH MPOMBILUIEHHBIX WM TBEPBIX OBITOBBIX OTXOJ0B
JUTSL pa3MEILCHHS;

- OTXOJbl YIAaKOBOYHBIX KapTOHA, MJIEHKU U OyMaru AOJKHBI OBITh NIEpPEeIaHbl Ha
NPEeANPUATHS, TPOU3BOASAIINE YTUIN3ALUIO TaHHBIX BU0B OTXO/IOB;

- OTXOJbl YNAKOBOYHOW JEPEBSHHOW Tapbl MOJIEKAT KAK YTUIW3ALUHU, TaK U

pPasMCIICHNIO HAa ITOJIUTOHE IPOMBINJICHHBIX WX TBEPABIX OBITOBBIX OTXOO0B.

15
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[Tpunoxenune A

(cnpaBOYHOE)

PacuetHble 3HaUCHN HOMUHAIBHOM MPEIeIbHOM KPAaTHOCTH BTOPUYHBIX 0OMOTOK JIJIst
3aIIUThI B 3aBUCUMOCTH OT HOMUHAJILHOM BTOPUYHOM HArpy3Ku
B KJ1accax TouHoct SP u 10P

Tabmuma A.1
Homunains-
HAA BIOPIT 131 5 1 10 | 15 | 20 | 30 | 40 | 50 | 60 | 75 | 100
Hasi HArpy3Ka,
Tun Tpanc- BA
dbopmaTopa Kostpmm-
€HT TpaHC- HomunanbHas npeesbHas KpaTHOCTh
dbopmanun
10/5; 50/5;
100/5;200/5;] 31 | 23 | 14 | 10 8 5 4 3,5 3 2 1
400/5
15/5; 30/5;
TIUIK-10 |[150/5;300/5;| 39 | 29 | 19 | 15 | 11 8 6 5 4 3 2,5
TIDIK-10-1 600/5
800/5 43 | 33 | 23 | 17 | 14 | 10 8 6 5 4 3
1000/5 46 | 36 | 26 16 | 12 9 8 7 5 4
1500/5 49 | 37 | 29 | 20 | 19 | 15 9
2000/5 33 | 27 | 23 17 | 14 210 8 7 6
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[Tpunoxenune b
(obs13aTenbHOR)

["aGapuTHBIE, yCTAaHOBOYHBIE, IPHCOSAUHUTEILHBIC pa3Mephl K Macca
tpancopmatopoB Toka TIIJIK-10
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["abapuTHBIE, yCTAHOBOYHEIE, TPUCOCTUHUTEIBHBIC Pa3MEPHI
tpancpopmaropos Toka TIIJIK-10-1
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