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

HUU, KOHCTPYKIIHUH, XapakTepucTtukax TpaHchopmaropoB Toka TOJI-10-IM (manee —

«TpaHcGopMaTOpb») U yKa3zaHus, HEOOXOAUMBIE ISl IPABUIBHOM WX SKCIUTyaTallHu.

1 HopMaTuBHBIE CCBUIKHU

1.1 B HacrosmeM pyKOBOJCTBE MO 3KCILUIyaTallMd HCIOJb30BAHBI CCHUIKA Ha
CJIEAYIOIINE CTAHAAPTHI:

['OCT 8.217-2024 T'CU. TpanchopmaTtopsl Toka. MeToanKa MOBEPKHU.

['OCT 9.014-78 EC3KC. BpemeHHass NmpOTUBOKOPPO3WOHHAS 3alllUTa W3JEIUH.
O6mue TpedboBaHUsI.

['OCT 1516.3-96 DnexTpoobopyioBaHHE NEPEMEHHOTO TOKA HA HAMPSHKEHUS OT
1 1o 750 kB. TpeGoBaHUs K 3JIEKTPUYECKON TPOYHOCTH H3OJIALIUH.

['OCT 3134-78 Yaur-cniuput. TeXHUYECKHUE YCITOBHUS.

['OCT 4751-73 Prim-60uThI. TexHuyeckue ycioBuUsl.

['OCT 7746-2015 TpanchopmaTtopsl Toka. OOIIHE TEXHUUECKUE YCIOBHS.

['OCT 8865-93 Cucremsl anektpuyeckon nzonsaunu. OneHKa HarpeBOCTOMKOCTH U
KJ1accuuKanusi.

I'OCT 10434-82 CoenuHeHus KOHTaKTHBIC JyekTpudeckue. Kaccudukariusi.
OO6mue TexHu4deckrue TpeOoBaHus.

['OCT 10877-76 Macno koncepBaunonHoe K-17. Texauueckue yciaoBus.

['OCT 15150-69 Mamunsbl, npuboOpsl U Ipyrue TexHudyeckue uznenus. Mcnonne-
HUS JUIS pa3iIMYHbIX KIMMAaTHYEeCKUX pailoHoB. KaTeropuu, yclioBHsS 3KCILTyaTallUH,
XpaHEHHUs] U TPAHCIOPTUPOBAHHUS B YACTU BO3JEHCTBUS KIMMATHUYECKHX (HaKTOPOB
BHEIIHEW CPEJIbl.

I'OCT 15543.1-89 N3penusa 3MEKTPOTEXHUYECKUE U APYTM€ TEXHUYECKUE HU3JIe-
musi. OOmue TpeOOBaHMSA B YAaCTH CTOMKOCTHM K KIMMATUYECKUM BHEIIHHUM BO3JICH-
CTBYIOIINM (haKTOpam.

I'OCT 23216-78 NU3nenusi 31€KTPOTEXHUYECKUE. XPAHEHUE, TPAHCTIOPTUPOBAHUE,
BpEMEHHasl MPOTUBOKOPPO3MOHHAS 3aluTa, yrnakoBka. OO0mue TpeOOBaHUS U METObI
VCTIBITAHUU.

I'OCT 28779-90 Matepuaiibl 3J1€KTPOU30JISIIUOHHBIE TBEPAbIE. MeTOoIbl omnpee-

JICHUA BOCIINIAMCHACMOCTH 110/ BOSHGﬁCTBHCM HCTOYHHKA 3aKUT'aHUs.
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I'OCT 30631-99 OOmue TpeOGoBaHuUs K MallMHAM, IPUOOPAM U APYTUM TEXHUUE-

CKUM HM3IEJIHUSIM B YacCTH CTOMKOCTH K MEXaHMYECKMM BHEIIHUM BO3ACHCTBYIOIIUM
dbakTopaM mpH SKCILTyaTaI|H.

['OCT 32137-2013 CoBMECTUMOCTb TEXHUYECKUX CPEACTB SJIEKTPOMArHUTHAS.
TexHuueckue cpecTBa sl aTOMHBIX CTaHIMA. TpeOOBaHMS U METO/IbI UCTIHITAHUH.

['OCT 32144-2013 Omnekrtpuueckass sHeprus. COBMECTHMOCTh TEXHHYECKHX
CPEICTB 3JEKTpOMarHuTHasd. HopMbl KayecTBa AJIEKTPHUUECKOW SHEPTUHM B CHUCTEMAxX
AIIEKTPOCHAOKEHHSI 00IIIET0 Ha3HAYCHHUS.

I'OCT 33757-2016 TlonoHsl Ii1ocKue aepeBsiHHbIC. TEXHUUECKHUE YCIOBUS.

['OCT CISPR 11-2017 DnexkrpomarautHas coBMecTUMOCcTh. OO0pyI0BaHue Mpo-
MBIIIEHHOE, HAay4YHOE, MEAUIMHCKOE. XAapaKTEPUCTUKH pPaTUOYACTOTHBIX IOMEX.
HopMmbl 1 MeToABI H3MEPEHUN.

['OCT IEC 61000-4-8-2013 DnekTpoMarauTHas coBMeCTUMOCTb. Hacts 4-8 Me-
TOJIbl UCTIBITAHUWA U U3MEPEHU. VICHbITaHUsS HAa YCTOMYMBOCTH K MAarHUTHOMY IIOJIIO
POMBIIUIEHHON YacTOTHI.

'OCT P M3BK 61869-2-2015 Tpauchopmatopsl uzmeputenbibie. Yacts 2. Jlo-
MOJIHUTENIbHBIE TpeOOBaHUs K TpaHchopMaTopaM TOKa.

MII 82-26-2023 T'CU. TpauchopmaTopsl TOKa OopHbIe. MeToIMKa MOBEPKHU.

P/1 34.45-51-300-97 O06beM 1 HOPMBI UCTIBITAHUHN JIEKTPOOOOPYTOBAHUS.

CTO 34.01-23.1-001-2017 O6bemM 1 HOPMBI HCTIBITAHUHN AIEKTPOOOOPYTIOBAHUS.

[IpaBriia TEXHUYECKOW DKCILUTyaTallMM AJIEKTPUUYECKUX CTaHLIMU U cerer Poccuii-
ckoit denepannu.

[IpaBuia o oxpaHe Tpy/a MpH KCIUTyaTaIlMK JIEKTPOycTaHOBOK (0T 15.12.2020 .
Ne 903n).

[TpaBuiia TEXHUYECKOM KCIITyaTalluy 3JIEKTPOYCTAHOBOK MOTpEOUTENEH.

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

HII-001-15 OO0mume nomoxxeHus: ooecneueHus 0€301acHOCTH aTOMHBIX CTAHIIHH.

HIT-031-01 Hopmbl mpoeKTUpOBaHUsl CEMCMOCTOMKHAX ATOMHBIX CTAHIUH.

2 TpeOoBanusi 6€30MaACHOCTH

2.1 Tlpu npoBeneHun Bcex pabOT OJDKHBI BBHITOHITHCS MPAaBUIA TEXHUKH O€3-
OIMMaCHOCTH, ACUCTBYIOUINE HA MPEANPUITHH, FKCIUTYyaTUPYIOIIEeM TpaHC(HOPMATOPBHI.

[Ipu moAroTOBKE K 3KCIUTyaTallMu, IPU MPOBEJEHUN TEXHUUYECKOT0 00CTY>KUBaHUS

(9MEKTPUYECKUX UCTIBITAHUN U IPYTUX padOT) JOJKHBI BHITTOTHITHCS «IIpaBuiia

3
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YCTPOMCTBA D3JIEKTPOYCTaHOBOK», «[IpaBuia mo oxpaHe TpyJda MOpuU HSKCIUTyaTalluu

AIIEKTPOYCTAHOBOK.
2.2  Tpebomanwus 6e30macHOCTH MPH MOBepKe TpanchopmaTopos - mo ['OCT 8.217.
2.3 BHUMAHHUE! TIIPU OKCIUIYATAOUM TPAHCO®OPMATOPOB
HEOBXOJIMMO NCKJIIFOUUTH PASMBIKAHUE BTOPMYHBIX OBMOTOK!
2.4 BapumaHT 3a3eMJICHUSI BTOPUYHBIX OOMOTOK OIpEAeNsaeTCs MOTpeOuTeIeM B

COOTBETCTBHUH CO CXEMOW BTOPUYHBIX MPUCOEANHEHUHN TpaHCHOPMATOPOB.

3  Omnucanue u padora TpanchopmMaTopoB

3.1 Ha3nauenue Tpanchopmaropon

3.1.1 TpauchopmaTopsl mpeHa3HAYCHBI JIJIS Mepeadyd CUTHAla WU3MEPUTEIbHON
uHpopMaru TpudopaM U3MEPEHUsl, 3alUThl, ABTOMATUKH, CUTHAIM3ALUA U yIIpaBJie-
HUS B JIEKTPUYECKHX LIEMSAX MEPEMEHHOTO Toka yactoto S50 I'm.

3.1.2 TpanchopMatopsl peaHa3HAYCHBI ISl YCTAHOBKU B KOMILUIEKTHBIE pacrpe-
nenutenbHble yeTporictBa (KPY). Bo3MokHa ycTaHOBKa M 3KCIUTyaTanus Tpancopma-
TOPOB B OJIOKaX JTUHEHHBIX U HYJIEBBIX BHIBOJIOB.

3.1.3 TpanchopMaTtopsl UMEIOT KIMMaTHYecKoe ucnoiaHenue «Y XJI», kaTeroputo
pasmemierus 2 nmo 'OCT 15150 u npenHazHavyeHbl JI SKCIUTyaTallud B CJIEAYIOIINX

YCIIOBUSX:

BBICOTA YCTAHOBKU HaJl ypOBHEM Mopsl - He Oosiee 1000 wm;

- BEpXHEE 3HAUEHHUE TeMIIepaTypbl OKPYXAIOIIEro BO3/AyXa, C yUEeTOM Ieperpena
Bo3ayxa BHyTpu KPVY, 50 °C;

- HIDKHEE 3HaY€HUE TEMIIEPATyphl OKPYKAIOIIETO BO3/IyXa MPHU IKCIUTyaTalluu, OT-
HOCHUTEJIbHAS BIAXKHOCTD, IaBJICHHE Bo3AyXa - coryiacHo HopmaMm ['OCT 15543.1;

- OKpYXKaromiasl cpefia HeB3phIBOOIACHAs, HE COJIepIKallasi arpeCCUBHBIX MapOB B

KOHIICHTPAIUAX, Pa3pyIIAONINX METAIUIBI U U300 (atMocdepa tuma 11 mo

I'OCT 15150);

- pabouee MoJioXKeHUE TPaHCPOPMATOPOB B MPOCTPAHCTBE - JIFOOOE;
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TpaHc(OpMaTOpbl MPEeIHA3HAUEHBI JUI KCILTyaTalMy B AJIEKTPOYCTAHOBKAX, MOA-

BEPraloIIMXCsl BO3ACUCTBUIO TPO30OBBIX MEPEHANPSHKEHUNA TMPU OOBIYHBIX Mepax
IPO303aIUThI, 1 UMEIOT HOpMaIIbHYIO0 300 ypoBHsA «O» mo ['OCT 1516.3
knacca HarpeBoctoMkocT «B» mo I'OCT 8865 um kiacca BOCIUIaMEHSIEMOCTH
FH (IIT") 1 mo 'OCT 28779;

TpaHchOpPMATOPhl COOTBETCTBYIOT TPYIINIE YCIOBHM JKCIUTyatanuu M6 110
I'OCT 30631;

TpaHChHOPMATOPBI CEHCMOCTONKH TP BO3ACHCTBUN 3EMIICTPSCCHU WHTCHCHB-
HOCThIO 8 OamnoB mo MSK-64 npu ypoBHE YyCTaHOBKH HaJl HYJIEBOM OTMETKOU
1o 70 Mm;

TpaHcpopMaTopsl, IpeaHa3HaueHHbIE sl mocTaBku Ha AC, COOTBETCTBYIOT
kiaccy Oe3omacHoctn 2H (mo cornmacoBanuio ¢ 3akazuukoMm), 3H, 4H mo
HII-001-15 u II xareropun cericmocrorikoctu no HII-031-01;

TpaHcpOopMaTOpPbl COOTBETCTBYIOT TPEOOBAHUSAM YCTOMYMBOCTU K 3JIEKTPOMArHUT-
HBIM OME€XaM MIpPHU BO3JICHCTBUM MAarHUTHOTO MOJI MPOMBIIUIEHHON YaCTOTHI IO
I'OCT IEC 61000-4-8, ycranoBieHHbIM i rpyrrbsl ucnoiHenus [V mo 'OCT
32137,

TpaHc(OpMaTOPhl  YAOBJIETBOPSIOT HOPMaM HWHIYCTPUATIBHBIX paguoNoMeX,

ycranosyieHHbIM B ' OCT CISPR 11, knacc A, rpynmna 1.

3.2 TexHUYECKHE XapAKTEPUCTUKHU

3.2.1 OcHOBHBIE TEXHUYECKUE XAPAKTEPUCTUKH MPUBEICHBI B Tabiuue 1.

Tabnuua 1
3HaueHue
HaumenoBanue napamerpa KOHCTpYKTHBHOE HCTIOTHEHNE
2 | 3 | 4
HomuHaneHOE HanpsokeHue, kB 10
Hauboubiiee paboyee HanpshkeHue, kKB 12
HomuHanpHas yacToTa MepeMeHHOoro Toka, ' 50
HomuHanbpHBII BTOpUYHBIN TOK, A 5
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HanmenoBanmne ImapamMeTpa

3HaueHue

KOHCTPYKTI/IBHoe HUCIIOJTHCHHE

2 | 3 | 4

HomuHanbHbI 1epBUYHBIN TOK, A

5, 10, 15, 20, 30, 40, 50, 75, 80, 100, 150, 200, 300,
400, 600, 750, 800, 1000, 1200, 1500, 2000

KosinyecTBO BTOPUYHBIX 0OMOTOK

2 | 3 | 4

Knacc tounoctu o I'OCT 7746:

BTOPUYHON OOMOTKH JIJIs1 U3MEPCHUM

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

BTOPUYHOM OOMOTKH JJIsI 3alTUTHI

5P; 10P

Knacc ToyHOCTH BTOPHUYHOI OOMOTKY /1151
samutel 10 'OCT P MOK 61869-2

SPR; 10PR; PX; PXR

HomunanbHas BropuyHast Harpyska, B-A:

BTOPUYHOM OOMOTKH 151 U3MEPEHUI
npu cos ¢ = 1
ripu cos @ = 0,8 (Harpy3ka uHIyKTHBHO-aKTUBHAs)

1;2;2,5
3:5;10; 15; 20; 25; 30

BTOPUYHOM OOMOTKH IS 3aIIUTHI
npu cos ¢ = 0,8 (Harpy3ka UHIYKTUBHO-aKTHBHAs)

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

HomunanbHas npeacjibHasd KPaTHOCTb

BTOPUYHOM OOMOTKH JIJIs 3aIIUTHI*, HE MEHEE 10
HomuHnanbHbIi K03 GUIIMEHT 0€3011acCHOCTH
pruOOpPOB BTOPUYHON OOMOTKH J1JIsl U3MEpeE-
HUIi**, He Ooee, B KjlaccaX TOYHOCTH:
0,5 15
0,2; 0,5S; 0,2S 10
OHOCEeKYHAHBIM TOK TEPMUYECKON CTOMKOCTH,
KA, Ip¥ HOMUHAJILHOM IIEPBUYHOM TOKE, A
5 0,40
10 0,78
15 1,20
20 1,56
30 2,5
40 3,0
50 5,0
75 5,85
80 6,23
100 10,0
150 12,50
200 20,0
300, 400 40,0 | 31,50
600 — 2000 40,0
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Oxonyauue Tadaumsl 1

3HadeHue
HaumenoBanue napamerpa KoHCTpYKTHBHOE HUCITOTHEHUE
2 | 3 | 4
TOK 31EeKTpOIMHAMUYECKON CTOMKOCTH, KA, ITpr
HOMHMHAJIBHOM TIEPBUYHOM TOKE, A
5 1,0
10 1,97
15 3,0
20 3,93
30 6,25
40 7,56
50 12,80
75 14,70
80 15,70
100 25,50
150 31,80
200 51,0
300, 400 102,0 | 81,0
600 — 2000 102,0

[Ipumeyanus

1 * 3HaueHne HOMUHAIBHOW MPEAEIBHON KPATHOCTH BTOPUYHOM OOMOTKH J1JIs
3aIIMUTHI IPUBEACHO NMPY HOMUHAJIBHOW BTOPUYHOM Harpy3ke 15 B-A.

Jlns knaccoB TouHoctd PX; PXR - HoMuHanbHbIA KO3)PUIUEHT paciiupeHus To-
ka K, (yrounsiercs npu 3akaze). OctaibHble HOPMUPOBAHHBIE TTAPAMETPHI JIJIs1 KJIACCOB
touHocTH PX; PXR yka3zaHsl B macopre Ha U3AEIHE.

2 ** 3payeHre HOMUHAILHOTO Kod(uireHTa 6€30macHOCTH MPUOOPOB BTOPUUHOM
OOMOTKH JIJ1s1 U3MEPEHUH MPUBEICHO MTPH HOMUHAIBHOM BTOpUYHOM Harpy3ke 10 B-A.

3 KonudecTBO BTOPUYHBIX OOMOTOK, KJIaCChl TOYHOCTH, 3HAYEHUST HOMUHAJIBHBIX
BTOPUYHBIX HArpy30K, HOMHUHAIBHOUN NIPEAEeIbHOM KPATHOCTH BTOPUYHBIX OOMOTOK JIjIst
3aIUTHl U HOMUHAIBHOTO KO3 duiinenTa 6€30nacHOCTH IPUOOPOB BTOPUUHBIX 0OMO-
TOK JUJIS1 U3MEPEHNN YTOUHSIOTCS B 3aKa3e.

4 TpauchopmaTopbl MOTYT U3TOTABIUBATHCS C BHIBOJAMU BTOPUYHBIX OOMOTOK U3

rHOKOTO MHOTOXKHJIBHOTO TIPOBO/Ia. J[JTnHA BEIBOJIOB BTOPUYHBIX OOMOTOK OTOBapHBa-

€TCs B 3aKa3eC
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3.2.2 HauGonbiuii pabouunii MepBUYHBIN TOK MPUBEJIEH B TaOIUIIE 2.

TabOmuma 2
HomuHanbeHbII Haunbonpmmii pabounii
TIEPBUYHBIN TOK, A TIEPBUYHBIN TOK, A
5 5
10 10
15 16
20 20
30 32
40 40
50 50
75 80
80 80
100 100
150 160
200 200
300 320
400 400
600 630
750 800
800 800
1000 1000
1200 1250
1500 1600
2000 2000

3.2.3 PacuerHble 3HAUCHUS COIIPOTUBJICHUS BTOPHUYHBIX 00MOTOK IIOCTOAHHOMY

TOKY MPUBEICHBI B TaOuIIe 3.

Tab6mauma 3
H CormnpoTuBieHre 0OMOTOK
HomunanbHEIH OMep . MIOCTOSIHHOMY TOKY, OM
o BTOpI/I‘lHOI/I
MePBUYHBIN TOK, A KoHCTpyKTHBHOE MCTIOTHEHNE
0OMOTKH

2 3 4
Nel 0,157 0,157 0,157
No2 0,219 0,219 0,219
5 —600 Ne3 - 0,219 0,219
Ned - - 0,219
Nel 0,214 0,214 0,214
Ne2 0,299 0,299 0,299
80; 400 Ne i 0.299 0.299
Ned - - 0,299
Nel 0,201 0,201 0,201
Ne2 0,28 0,28 0,28
750 Ne i 0.28 0.28
Ned - - 0,28
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ConpoTHuBieHre 00MOTOK
HomunansHbBIM Homep . MOCTOSIHHOMY TOKY, OM
MEePBUYHBIN TOK, A BTOPHHHOM Komcer
5 0GMOTKH PYKTUBHOE HCITOJTHCHUE
2 3 4

Nel 0,214 0,214 0,214

200 No2 0,299 0,299 0,299
Ne3 - 0,299 0,299

Ne4 - - 0,299

Nel 0,267 0,267 0,267

No2 0,374 0,374 0,374

1000 Ne3 i 0374 | 0374
Ne4 - - 0,374

Nel 0,324 0,324 0,324

No2 0,451 0,451 0,451

1200 Ne3 i 0451 | 0451
Ne4 - - 0,451

Nel 0,351 0,351 0,351

No2 0,48 0,48 0,48

1500 Ne3 i 0.48 0.48
Ne4 - - 0,48

Nel 0,468 0,468 0,468

No2 0,64 0,064 0,64

2000 Ne3 - 0,64 0,64
Ned - - 0,64

3.2.4 PacueTHbIE 3HaUYCHUSI HOMUHAIBHOW NPEJEIbHON KPaTHOCTH BTOPUYHBIX
OOMOTOK J/1JIs 3aIlIUTHI B 3aBUCUMOCTH OT HOMUHAJIbHOW BTOPUYHON HArpy3KH MpUBEe-

HBI B ITPUJIOKEHUH A.

3.3  VYcrpoiicTBO

3.3.1 TpanchopmaTopsl BHIIIOIHEHBI B BUI€ ONOPHON KOHCTPYKIMH. TpaHcdop-
MaTOPbI COJIEpPKaT MAarHUTOIIPOBO/IbI, IEPBUYHYIO U BTOPUYHBIE OOMOTKH.

Kaxxnas BroprudHasi 0OMOTKa HaXOJUTCSl HA CBOEM MarHUTOIIPOBO/IE.

3.3.2 Jlns ucnonnenust tpancopmaropo TOJI-10-IM-2 oOmoTKa, npenHa3Ha-
YeHHas U1 U3MEPEHHS U ydeTa dJIEKTPOdHEepruu, ooo3zHayaetcst Nel; oOMoTKa /151 TTH-
TaHUS 1enel 3alluThl, aBTOMATUKH, CUTHAJIM3ALUK U yIipaBiieHus - Ne2, [1pu ucnosHe-
Huu TpancopmatopoB 5P (10P; SPR; 10PR; PX; PXR)/5P (10P; 5PR; 10PR; PX;
PXR) 06e BTOpuuHBIE OOMOTKH TIPETHA3HAYCHBI JISI 3AITUTHI.

s ucnionnenus tpancpopmatopoB TOJI-10-IM-3 o6moTKa, TipeiHa3HAUCHHAS
JUTSL I3MEPEHUS U yueTa dJIeKTpodHeprun, o6o3Havaercs Nel; 0OMOTKY JJ1 MUTAHUS

LeNeN 3alUThl, aBTOMATUKHU, CATHAIM3AIMHU 1 yrpaBiaeHus - N2 u Ne3.

9
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Hns ucnondenus tpancdopmaropoB TOJI-10-IM-4 o6MoTka, mpeaHa3zHAYEHHAS

JUTSL I3MEPEHUST M ydeTa dJIEKTpOodHepruu, obo3HavdaeTcss Nel; oOMOTKH IJIsi TTUTaHUS
HeTel 3aluThl, aBTOMATUKHU, CUTHAIU3ANHU U yripaBieHus - Ne2, No3 u Ne4.,

3.3.3 Ilpu 3akaze TpaHcGOpMaTOpPOB C HECTAHAAPTHHIM HAOOPOM KATYIICK IIO
KJIacCaM TOYHOCTH, Ha3Ha4Y€HHWE OOMOTOK yKa3aHO B NAcHOpTe Ha W3JEJue U Ha Tal-
JINYKE TEXHUYECKUX JaHHBIX.

3.3.4 IlepBuuHas U BTOPUYHbIE OOMOTKHU TPaHC(HOPMATOPOB 3IUTHI AMTOKCUHBIM
KOMITayHJOM, 4YTO OOECIEUYUBAET AJICKTPUUECKYIO H3OJSLUI0 U 3aIUTY OOMOTOK OT
IIPOHUKHOBEHUS BJIATY U MEXAHUYECKUX OBPEKICHUN.

3.3.5 [ns kperieHus TpancopmaTopa B TUTOM OJIOKE Ha OMOPHOM MOBEPXHOCTH
UMEIOTCS BTYJIKH ¢ pe3b0oBbIMU oTBepcTHsiMu: 4 BTynku B TOJI-10-IM-2; 6 BTynok B
TOJI-10-IM-3; 8 Brynok B TOJI-10-IM-4.

3.3.6 BBIBO/BI BTOPHUYHBIX OOMOTOK PAacCIOIOKEHbI B HUKHEN YacTH TpaHcpopMma-
TOPOB U BBINIOJIHEHBI JIs1 TOACOETUHEHUS TPOBOJIOB CBEPXY.

3.3.7 T'abaputHble, YCTAaHOBOYHBIE, MPUCOECIAUHUTEIBHBIE pa3Mepbl U Macca
TpaHc(hopMaTopoB MPUBEICHBI B pUiioxkeHuu b.

3.4 MapkupoBka

3.4.1 BpiBonbI IepBUYHOM 00MOTKH 0003HaueHbl JI1 u JI2.

3.4.2 JIns ucnonnenus: tpancopmatopoB TOJI-10-IM-2 BbIBOABI BTOPUYHOM 00-
MOTKH JIJI1 u3MepeHuit ooo3navarorcs 111 u 112, o6MoTku aiist 3ammTsl - 211 u 212.

3.4.3 [ns ucnonnenus: tpancopmatopoB TOJI-10-IM-3 BbIBOABI BTOpUYHOM 00-
MOTKHU JIJIsi u3Mepenuit obo3navatorcs 1M1 u 112, BeIBOABI BTOPUYHBIX OOMOTOK JIJIst
3ammThl - 211 u 212, 311 u 31U2.

3.4.4 JIns ucnonnenus: tpancpopmaropoB TOJI-10-IM-4 BbIBOABI BTOPUYHOM 00-
MOTKHU JiJIsl u3MepeHnit obo3navatorca 1M1 u 112, BbIBOABI BTOPUYHBIX OOMOTOK JIJIsI
s3ammThl - 211 u 212, 311 u 312, 4111 u 412.

3.4.5 Ha tpancdopmaTopax umeeTcs TabJUUKa TEXHUYECKUX JAHHBIX C TMpeay-
MPEXKIAIOIIEH HAMUCHIO O HAMTPSHKCHUH Ha PA30MKHYTBIX BTOPUYHBIX OOMOTKAX.

4  Oxkcmuyaranusi TpaicopmMaTopon

4.1 TloarotoBka TpaHCPOPMATOPOB K IKCILUTyaTAIIUN

4.1.1 IIpu ycranoBke TpanchopmatopoB B KPY nomkHbI OBITH IPOBEACHBI:

- ylIajeHue KOHCEPBHUPYIOUIEH CMa3Kh M OYHMCTKa TpaHchopmaTopa OT MbUIA H
IPSA3M CYXOW BETOIIbIO, HE OCTAaBJAIOLICHM BOpCa WIM CMOYEHHOM B YaWT-CIIUPUTE
['OCT 3134;

- BHEHIHUW OCMOTp JJIsi TIPOBEPKU OTCYTCTBUSI TPCIIMH U CKOJIOB H3OJISIIUH,
KOPPO3HH Ha METAJUTMYECKUX JIETaJISAX.

4.1.2 IIpu pazmeuienuu tpanchopmatopoB B KPY, paccTosHue Mexay ocaMu co-
ceauux (a3 TOJKHO COCTABJIATh He MeHee 148 MM.

4.1.3 Ilepen BBOJIOM B 3KCILTyaTalMi0 HOBBIX TPaHCHOPMATOPOB MPOBOJATCA HC-

meITaHUsIT B oOBeMe, ycTaHOBiIeHHOM B  pazaene 10.4  (mutepa  «ID»)
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CTO 34.01-23.1-001-2017. MeToapl ucnbeITanuil - B cOOTBeTCTBUM ¢ «I[IpaBunamu tex-

HUYECKOW AKCIUTyaTalluy AJIEKTPUYECKUX CTAaHUHMK U cerel PO» u ¢ yueToM JONOIHHU-
TEJIbHBIX YKa3aHUil HacTosAmero PO.

MeTtonp! ucnipiTaHui TpanchopmaTopoB kinaccoB TouHocTH SPR; 10PR; PX; PXR
nokHbl cooTBeTcTBOBAaTE [ OCT P MOK 61869-2.

4.1.4 TlnoMOupoBaHKHE BBIBOJOB BTOPHUYHOU HM3MEPUTEIBLHONM OOMOTKH IMPOHU3BO-
JATCS TOCIIe MOHTa)Ka BTOPUYHBIX COCIMHEHUH YITIOJTHOMOYEHHOMN Ha ATO CIIY>KOOA.

4.1.5 Ilpu MOoHTaXXE M MOAKIIOYCHUU TPaHCHOPMATOPOB CIEAYET COOIOAATh TPe-
ooBanust 'OCT 10434 111 KOHTaKTHBIX COEUHEHUN IO MOMEHTY 3aTSKKU B COOTBET-

CTBUU C TAOJIMIIEN 3.

Ta0Omura 3a
Kpyrsammit moment, H'm
Jnamerp pe3bObl, MM | BOATOB ¥ BUHTOB JUIsl KOHTAKTHBIX | BOJITOB /151 KperuieHust
AIEKTPUYECKUX COEAMHEHUI TpaHchopmaropa
M4 1,24+0,2 -
M6 2,5+0,5 2,5+0,5
M8 22+1,5 15+1,5
MI10 30+1,5 20+1,5
MI12 4042 2543

4.2  DKCIUTyaTalMOHHBIE OTPAHUYECHUSA

4.2.1 Dxkcmiyatanus TpaHC(HOPMATOPOB JOJKHA MPOU3BOJUTHCS B COOTBETCTBUU
¢ «IIpaBuiiamu ycTpoOMCTBa 3JIEKTPOYCTAaHOBOK», «IIpaBuimaMu TEXHUYECKON IKCILUTya-
TallMM 3JIEKTPOYCTAHOBOK moTpeduteneit», «lIpaBuiaMm TEXHUYECKOW SKCIUTyaTalluu
AJIEKTPUYECKUX CTAaHIMM U ceTerl Poccuiickoit Denepanum.

4.2.2 Haubomnblee pabouee HaNpsHKEHUE, BTOPUYHBIE HATPY3KU U TOKH KOPOTKO-
ro 3aMbIKaHUS HE JOJKHBI ITPEBBIIIATh 3HAUEHUH, yKa3aHHbIX B 3.2.1.

HaunGonpmuii pabounii TOK HE JOJIKEH MPEBBIIATh 3HAUCHHM, YKa3aHHBIX B 3.2.2.

4.2.3 JlomyckaeTcsi KpaTKOBPEMEHHOE, HE 0oJiee 2 4acoB B HEEINIO, MOBBIIICHUE
nepBUYHOTrO Toka Ha 20 % MO OTHOIIEHUIO K HAUOOJIbIIEMY paboYeMy TOKY.

4.2.4 KayecTBO DJIGKTPOSHEPTrMH JIOJDKHO COOTBETCTBOBAaTH  TPEeOOBAHUSIM
['OCT 32144.

S5 IloBepka TpancopmMaTopoB

5.1 Tpanchopmaropsl nosepsirorcs B cootBercTBuu ¢ 'OCT 8.217. NuTepBan
MEXKly moBepkamu 16 mer.

5.2 Tpanchopmaropsl kiaaccoB TouHoctd SPR; 10PR; PX; PXR noepsitorcs B
coorBeTcTBUM ¢ MII 82-26-2023. HTEpBan Mexay MoBepKaMu 8§ JIET.
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6 Texuuueckoe 00CTy:KUBAHUE

6.1 Ilpu TexHMYECKOM OOCITYKUBAHUU MMPOBOJAATCS CIEAYIOIINE paOOThI:

OYHUCTKa TPaHC(HOPMATOPOB OT MBLIH U TPSI3U;

- BHEIIHUW OCMOTpP TpaHCHOPMATOPOB JUIsl TPOBEPKU OTCYTCTBHUSI HA MTOBEPXHO-
CTH U30JISIIIUH TPEIIUH U CKOJIOB;

- TpOBEpKa KperieHus: TpaHchopMaTopoOB;

- TpoBepKa Ha/Ie)KHOCTH KOHTAKTHBIX COCAMHEHUM;

- UCIbITaHus, 00beM M HOPMBI KOTOpPbIX yctaHoBieHbl PJI 34.45-51-300-97,
CTO 34.01-23.1-001-2017.

6.2 PaboThl MO TEXHUYECKOMY OOCIY>KHMBAHHUIO CJEAyeT MPOBOAUTH B CPOKH,
YCTaHOBJICHHBIE JIJIS1 YCTPONUCTB, B KOTOPOM IKCIUTYaTHPYIOTCS TpaHCHOPMATOPHI.

6.3 YkazaHus U peKOMEHJAIMH [0 METOJaM MPOBE/ICHUS UCIBITAHUM U OLICHKE
UX Pe3yJIbTaTOB:

- TIpW TPOBEICHUU UCIBITAHUKA 3JEKTPUICCKON MPOYHOCTH M3OJSAINUN TEePBUY-
HOM OOMOTKH, HampsDKEHHE MPHUKIAABIBACTCS MEXIY COCIMHEHHBIMU BBIBOJAMHU 00-
MOTKH ¥ 3aKOPOYCHHBIMH U 3a3€MJICHHBIMH BBIBOJIAMUA BTOPHUYHBIX OOMOTOK;

- TPH UCIBITAaHUU WU30JSIUN BTOPUYHBIX OOMOTOK, HANPSXKEHUE MPUKIIA IbIBACT-
Csl K COSTMHEHHBIM BMECTE BBIBOJAM Ka)XI0W M3 OOMOTOK TP 3aKOPOYCHHBIX U 3a3€M-
JICHHBIX BBIBOJAX JAPYroid OOMOTKH;

- TIpU U3MEPEHUU COMPOTUBIICHUS U30JISIIIUH OOMOTOK METraOMMETP TIPUCOETU-
HSETCS TaKMM K€ 00pa30M, KaK UCIBITATSIbHBINA TPAaHCHOPMATOP MPH UCTIHITAHUH
AIEKTPUUECKOUN MPOYHOCTHU U3OJISIUY;

- U3MEpeHHE TOKa HAMarHWYMBaHUS BTOPUYHBIX OOMOTOK JIJIsl 3aIIUTHI IOJKHO
MPOU3BOAMTHCS MPU 3HAYCHUSIX HAIIPSKEHUH, YKa3aHHbIX B Ta0nuie 4. U3mepenHoe
3Ha4YeHUE HE JOJDKHO OTJIMYATHCS OT YKa3aHHOTO B macnopte 6osiee uem Ha + 10 %;

- pacueTHOE HampsDKEHHE NIl TPOBEpKH K03 duiinenTa 6€30macHOCTH MPUOo-
POB OOMOTOK JIJIs1 U3MEPEHHUSI PUBEICHO B TAOJIHUIIE 5;

- pacyeTHOE 3HAYCHHE HANPSDKEHUS JJIs CHATHS BOJBT-aMIIEPHON XapaKTepH-
CTHKHU OOMOTOK JJI U3MEPEHUsI MPUBEIEHO B Tabnuie 6. i3MepeHHOe 3HaueHHne He
JIOJDKHO OTJIMYATHCS OT YKAa3aHHOTO B macmopTe 6osee uem Ha + 10 %;

- AL USMCPCHHUA TOKOB HAMAalrHUYMBAHUS K HCHBITyeMOﬁ BTOpH‘-IHOﬁ O6MOTK€,

12
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IPU Pa30MKHYTON NMEPBUYHON LIETIH, IPUKIIAAbIBACTCS HANPSKEHUE, YKa3aHHOE B Ta0-

mnax 4, 5 u 6. IIpu 3TOM JT0JKEH UCTIONIb30BATHCS BOJIBTMETP 3P PEKTUBHBIX 3HAYECHU N

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

Tabmuma 4
HomuHnanbHb1i1
N Pacuernoe nanpsbxenue™, B
NEPBUYHBIN TOK, A
5—-300; 600 38
80; 400; 800; 750 41
1000; 1200 46
1500 50
2000 57
[Tpumeuanue - * [1Ipn HOMHHAIIBHON BTOPpUYHOU Harpyske 15 B-A.
Tabmnuma 5
. Pacuernoe nanpspkenue™, B,
HomunaneHb1i
HepBIHEL TOK, A B KJIACCE TOYHOCTH
’ 0,5 02 | 05S;02s
5 —-300; 600 42 14
80; 400; 800; 750 47 18
1000 50 20
1200 55 20
1500 55 17
2000 63 19
[Tpumeuanue - * [Ipu HoMuHaIBHON BTOpUyHON Harpyske 10 B-A.
Tabmuia 6
HOMHHaJELHHH Kunacc Tounoctu Pacuernoe nanpsixenue, B
NEPBUYHBIN TOK, A
5-2000 0,2S;0,2; 0,5S; 0,5; 1 4.5

3HA4YECHUS UCTIBITATENbHBIX HAMPSXKEHUN JIJIS1 IPOBEICHUS UCTIBITAHUN AJIEKTPUYEC-
CKOM TIPOYHOCTH U3OJISIIUU EPBUYHON U BTOPUUHBIX OOMOTOK, COMTPOTHBIICHUS U30JISAIUH
O0OMOTOK ¥ U3MEPEHHBIE 3HAYeHNUS TOKOB HAMArHMUMBAHUSI BTOPUYHBIX OOMOTOK TIPH
HAIPSDKEHUSX, MPUBEACHHBIX B Ta0MIax 4 U 6, yKa3bIBalOTCS B MMACIIOPTE HA U3JIEITHUE.

6.4 TpauchopmaTopbl HEpEeMOHTONPUTOIHBI. [Ip1 HECOOTBETCTBUY TEXHHUYE-
CKHX MMapaMeTpoB TpaHcPopmaTopoB HacTosiemy PO, Tpanchopmaropsl HEOOXOAUMO

3aMCHUTD.

7 TpeGoBaHus K NOATOTOBKE MEPCOHAJIA

7.1  Ilpu ycranoBke TpanchopmatopoB B KPY paboTbl JOKHBI TPOBOAUTHCS
o1 pykoBoicTBOM 1 HaOmoaeHuem UTP pabounmu, 00ydyeHHBIMU BBITIOJIHEHUIO HE-

00XOAMMBIX OTepaluii 1 UMEIOIUMH KBaTU(UKAITMOHHBIN pa3psi] He HUKE 3.

13
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7.2 Ilpu TeXHUYECKOM OOCITYKUBaHUH TPaHC(HOPMATOPOB U MPOBEICHNUHN UCIIbI-

TaHUU pabOThI TOJKHBI MPOBOAUTHCS OOYYEHHBIM MTEPCOHATIOM, MPOIIESIIIUM CIEIH-
aJbHYIO MOJATOTOBKY U CTAKUPOBKY U JOMYIIEHHbIC K TPOBEIACHUIO UCIIBITAHUMN B JICH-
CTBYIOLIEH JIEKTPOYCTAHOBKE.

Bbpurazna, npoBojisias TEXHUYECKOE 00CITYKUBAHUE U UCIIBITAaHUE, TIOJKHA COCTO-
ATh HE MEHEE YeM U3 JIBYX YEJIOBEK, U3 KOTOPHIX MPOU3BOIUTENb padOT JIOJKEH UMETh
KBAJIM(DMKAILIMOHHYIO TPYIITY IO 3JEKTPoOe30macHOCTH He Huxke [V, a ocTanbHbIe uie-
HbI Opurasl - He Huxke 11

8 VYmnakoBka. XpaHneHue

8.1  TpanchopmaTopsl OTHPABISIIOTCS C IPEANPUATUS-U3TOTOBUTENS B TAPHBIX
AIIUKAX WA KOHTEHHEpaXx.

8.2 1o ycranoBku B KPY TpanchopmaTtopsl JOIKHBI XPAHUTHCS B YCIOBHUSX,
COOTBETCTBYIOIMX yciaoBuaM xpanenus S 'OCT 15150.

8.3  Ilpu xpanenuu TpanchopmaTopoB 0€3 Tapbl TOKHBI OBITH TPUHSATHI MEPHI
MPOTUB BO3MOKHBIX MTOBPEKICHUM.

8.4  Cpox 3amuThl TpaHCPOPMATOPOB KOHCEPBALIMOHHOW CMa3Koil, HAHECEHHOU
Ha MPEAIPUATUN-U3TOTOBUTEINE, COCTABIISIET TPU roja.

Cpok HCcUHCIISIETCS OT 1aThl KOHCEPBAILMU, YKa3aHHOW B MACIOPTE Ha U3JIEIIHE.

[To ucTeueHnn yka3aHHOrO CpOKa METAJUIMYECKUE YACTH MOAJIEkKAT IEPEKOHCEP-
BallMHM C MIPEABAPUTENIbHBIM yJIaJIEHUEM CTapol KOHCEepBalMOHHOM cMma3ku. KoHcepBa-
uuto npoBoauth o 'OCT 9.014 koncepBaunonubsiM MaciioM K-17 I'OCT 10877 nnu
apyrum metoaoM u3 npegycmorperasix ['OCT 23216.

9 TpaHcnopTHpoBaHue

9.1 TpancnoptupoBaHue TpaHchHOPMATOPOB BO3MONKHO JIFOOBIM 3aKPBITHIM BHU-
JIOM TpaHcrnopTa B yciioBusax TpancnoptupoBanus JK cornmacno ['OCT 23216.

9.2 JlomyckaeTcsi TpaHCIIOPTHUPOBaHKE TpaHCHOPMATOPOB O€3 UHAUBUIYATHHOM
YIAKOBKM B KOHTEMHEpaX M 3aKphIThIX aBToMaliunHax. IIpu sToM TpaHchopMaTopsl
JIOJKHBI OBITh JKECTKO 3aKPEIUICHBI JEPEBIHHBIMU OPYyCKaMH, UK C TIOMOIIbIO APYTUX
CPEIICTB Ha MECTE YCTAaHOBKH C 3a30poM He MeHee 10 MM mMexay TpaHchopmaTopamu.

9.3 TpancnopTUpOBaHUE B camMoJieTaX JOJKHO IMPOBOJIMUTHCS B OTAIJIMBAEMBIX
repMETU3UPOBAHHBIX OTCEKAX.

9.4 Tlorpy3ky, 10CTaBKy M BBITPY3KYy TPaHC(POPMATOPOB PEKOMEHIYETCS MMPOM3-
BOJUTH C YKPYITHEHUEM I'PY30BbIX MECT — B TPAHCIIOPTHBIX MakeTax. [[ns maketupona-
HUS TPUMEHSTH epeBaHHbIE Toan0oHbI o 'OCT 33757.

9.5 Kuaumartuueckue (HakTopbl IpU TPAHCIOPTHUPOBAHUU JTOJKHBI COOTBETCTBO-
BatTh ycioBusaM xpanenus 5 'OCT 15150.

9.6 Ilpu TpaHCTIOPTUPOBAHUH JOJIKHBI OBITH MPHUHATHI MEPHI MPOTHUB BO3MOXK-
HBIX TIOBPEKICHUM.

9.7 Jlns moxbema W nepemelleHus TpaHCchOopMaTOpPOB MCIOJIB30BaTh PE3LOOBBIE
otBepcTusi M12 B BbIBO/IaX MepBUYHOM 0OMOTKH (TIpriiockeHue b), BBepHYB B HUX, TIPEI-
BapuTenbHO, PIM-001THI ' OCT 4751. PbiM-00/1ThI B KOMIUIEKT TTOCTAaBKU HE BXOJISAT.
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10 Yruauzanus

10.1 Ilpu TpaHCIOPTUPOBAHUU, XPAHEHUHU, FKCIUTyaTAIINU, UCTIBITAHUUA U YTUJIH-
3aliy TpaHCPOPMATOPHI HE MPEACTABISAIOT Bpea JAJIsl OKPYKAIOUIEH Cpebl U 30POBbS
YeJ0BeKa.

10.2 Tlocne okoHYaHUS CpOKa CIIyKObI TpaHC(HOPMATOPBI MOJJIEKAT CIUCAHUIO U
YTUIN3ALUY.

10.3 Tlpu yTuiuzanuu A0HKHBI OBITh BHIIIOJHEHBI CIEAYIONINE PEKOMEHIAINN:

- MeTaJUIMYeCKHe COCTaBHBbIE YacTU TpaHcHopmMaTOpoB (MeIb, CTajb IIEKTPO-
TEXHUYECKass U KOHCTPYKIIMOHHAS), BRICBOOOXKICHHBIC MEXAHMYECCKUM TTYTEM, JTOJHKHBI
OBITH IepeAaHbl Ha MPEANPUSITHS, MPOU3BOIAIIME NMEPepadOTKy (YTHUIM3ALHIO) LIBET-
HBIX W YEPHBIX METAIJIOB;

- (parMeHTHI JIUTON HW3OJIAIHH, JICKTPOU3OSIIMOHHBIA KapTOH U IPYTHUE H30-
JSUUOHHBIE MaTepUalbl, OTXOJIbl YIIaKOBOYHOM MEHbI, HE MOJyIexKaliue nepepadoTke,
JIOJDKHBI OBITh TIEpE/IaHbl Ha TIOJIMTOH MPOMBIIUICHHBIX WM TBEPJbIX OBITOBBIX OTXO/IOB
JUISL pa3MEILCHMUS;

- OTXOJbl YIAaKOBOYHBIX KAPTOHA, IJIEHKH M OyMaru J0JHKHBI OBITh Mepe/laHbl Ha
MPEANPUSATHS, POU3BOAAIINE YTHIN3ALNIO JAHHBIX BUJOB OTXOJI0B;

- OTXOJbl YIIAKOBOYHOW JEPEBSIHHOW Tapbl MOMJICKAT KaK yTUIM3ALHUH, TaK U
pPa3MENICHUIO Ha TIOJIUTOHE TPOMBIILICHHBIX WM TBEPABIX OBITOBBIX OTXOJIOB.

11 Metoauka usmepeHui

CxeMma BKJIIOUEHHUS TpaHc(opMaTopa TOKAa B DJIEKTPUUYECKYIO IIENb yKa3aHa Ha
pucyHke 1, Ha KOTOPOM MPUBEJEHBI CIEAYIOIMNE 0003HAUCHHUS:

I; - Tox nepBu4HON 0OMOTKH TpaHchopmaTopa TOKa;

I, - Tox BrOopuuHO# 0OOMOTKHM TpaHCchOpMaTOpa TOKA;

W, - nepBuuHast 0OMOTKa TpaHcpopMaTopa TOKa;

W, - BTopuuHas 00OMOTKa TpaHc(hopmaTopa TOKa;

A - CpeCTBO U3MEPEHUS.

N3 cxeMsl ciieryeT, YTO OCHOBHBIMH 3JIEMEHTaMU TpaHcpopMaTropa TOKa sIBJIs-
I0TCS TIepBHYHAsi oOMoTKa W, mpoxoasiias CKBO3b TpaHCHOPMATOp M BTOPUYHAS 00-
MoTka W,, HaMOTaHHass Ha MarHuTonpoBoi. [lepBuunas oomorka W, BKJIIOYAeTCs B
pa3pbIB TOKOIIPOBOA, YEPE3 KOTOPYIO MPOXOAUT NEpBUYHBIA TOK [;. Bropnunsiil ToK I,
SBJIICTCSI U3MEPUTEIHHOU MHGOPMAIIHEH sl MOAKIIOYEHHBIX KO BTOPUYHOU OOMOTKE
W, u3MeputenbHbIX TPUOOPOB.

|1 \ |

0;
Pucynox 1 Tpanchopmarop Toka. Cxema BKIIOUEHUS.
Toxk, moctynarnuil Ha NOAKIIOYEHHOE KO BTOPUYHON 00MOTKEe TpaHChopMaTo-
pa ToKa yCTpOMCTBO, onpenensiercs no GopMysie U3 COOTHOIICHHUS:
12 = Il Wz/ W1
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[Tpunoxenune A
(cnpaBo4HOE)
PacueTHble 3HaU€HN HOMHUHAIBHOM MPEIEIbHON KPaTHOCTH BTOPUIHBIX OOMOTOK

JUTSL 3aIIUTHI B 3aBUCUMOCTH OT HOMUHAJIbHOM BTOPUYHOW HArpy3KU
B Kiaccax Tounoct SP; SPR; 10P; 10PR; PX*; PXR*

Tabmura A.1
Homunanbnas
BTOPHUYHAs HArpy3Ka, 3 5 10 15 20 30 40 50
B-A
Kosgpduupent HomunanpHas npenenbHas KpaTHOCTh
TpaHchopMaru
(5-75)/5; (100-300)/5;
600/5 24 | 19,5 | 13 8 5,5 4 3,5
80/5; 400/5; 800/5 26 | 21,5 15 7 5,5 4,5
750/5 25 21 10 9 6,5 5 4
1000/5 27 23 17 8 7 5,5
1200/5 24 18 8,5 8 6
1500/5 13 16 12 8 6 5 4
2000/5 13 9 7,5 6 5

ITpumeuanue - * [IpenocTaBisercs o 3anpocy npu 3akase.
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