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BBEJAEHHUE

Hacrosmass  wHdopmaruss  mpeaHasHadeHa Ui O3HAKOMJICHHS  C
KOHCTPYKIIMEH W TEXHUYECKUMHU XapaKTEPUCTHKAMU TpaHCHOPMATOPOB TOKA
TOJI-COII-35, TOJI-COII-35 (mist skenmesHbix jgopor, gamee — musa JKJI),
CONCPKUT CBEICHUA TI0 TPAHCIOPTUPOBAHWIO, XPAHEHUIO, MOHTaXy U
OKCIUTyaTaIly TAaHHBIX U3ACITUH.

B ngomomHenwe K Hacrosmied WHQPOpPMAIMM  CJIEAYEeT IMOJIb30BaThCs
CJICTYIONTUMU JJOKYMEHTaMHU:

e Texuuueckue ycioBus TY 3414-178-15356352-2012 Tpanchopmatopsl
toka TOJI-COIII.

e [Tacrmopt 0PT.486.092 TIC Tpancdopmaropsl Toka TOJI-CIIII,.

e PykoBoactBo mo okcmiayaranuu  0PT.142.131 PO  Yacts I
Tpancpopmaropst Toka TOJI-CIIII-35.

e PykoBoactBo mo akcmiayatanuu  0PT.142.131 PD Yactes VIII.
Tparcdopmaropst Toka TOJI-COIL-35 (ms JKT).

Bce npuBeneHHble B TEXHMYECKOW HH(POPMAIMM BEJIMYMHBI CIIPABOYHBIE.
M3roToBUTENH OCTABIISET 32 COOOM MPaBO M3MEHEHHS OTACIBHBIX MapaMeTpOB B
cllydae M3TOTOBJICHHSI CIEIUAIbHBIX TpaHC(POPMATOPOB C  yIydIIEHHBIMHU
TEXHUYECKUMU TapaMeTpaMu — YBEJIMYECHHBIM 3HAYEHUEM OJHOCEKYHJIHOTO TOKa
TEPMUYCCKON CTOMKOCTH, M3MEHEHHWEM BEIMYMH BTOPHYHBIX HArpy30K, 4YHCIIa

BTOPUYHBIX OOMOTOK U JPYTUX IMapaMeTPOB.
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1 HABHAYEHHME

1.1 Tpauchopmatoper Toka TOJI-COII-35, TOJI-COUI-35 (mua XK]I)
(uMeHyeMble B JaJbHEHMIIEM «TPAaHCPOPMATOPBI») OOECHEUYUBAIOT IEepeaady
CUTHAJIa U3MEpPUTEIbHON HHpOpMaMM MNpuOOpaM U3MEPEHHs, 3allUThl,
aBTOMATHKHU, CUTHAJIM3ALMUA U yIPaBJICHUS, IPEAHA3HAUCHBI JIJI1 UCIOJIb30BAHUS
B LEIMAX KOMMEPYECKOTO YYeTa 3JIEKTPOSHEPTMU B DJIEKTPUYECKHX YCTAHOBKAX
MEPEMEHHOT0 TOKA Ha KJIacC HampsikeHus 110 35 kB.

1.2 Tpauchopmatopsr Toka TOJI-COIILI-35, npenHasHadeHbl A1 YCTaHOBKH
B KOMIUIEKTHBIE pacnpenenurenbubie  ycrpoictBa (KPY) BHyTpenHel u
Hapy>KHOM YCTaHOBKHM, a Takke B COOpHbIE KaMephl OJIHOCTOPOHHETO
oocnyxkuBanus (KCO), sBIAIOTCS KOMIUIEKTYIOIUMU U3ICTUSMHU.

Tpancpopmaropsr Toka TOJI-COUI-35 (mns XKJI) vicmonbs3yroTcsi Takke B
CUCTEMaX TATOBOTO JIEKTPOCHAOKEHHS IEPEMEHHOTO TOKA.

1.3 TpancdopMaTopbl HM3rOTaBIUBAIOTCS B KIMMATHYECKOM HCIIOJHEHUH
«Y» n «T» kareropum pasmenieHus: 2 sl SKCIUTyaTallid B MOMEIMICHUSX, TJE
KoJIeOaHUsI TeMIIEpaTyphl U BIAXKHOCTU BO3/lyXa HECYILIECTBEHHO OTJIMYAIOTCS OT
KOJICOaHMI Ha OTKPBHITOM BO3JIyXE€ M UMEETCS CPABHUTEIHLHO CBOOOHBIN JOCTYM
Hapy>XHOTO BO3/lyXa, a TaKXke B 000JOYKE KOMIUIEKTHOTO M3EIHUsl KaTeropuu
pasmemienus 1 mo 'OCT 15150-69 u npegnazHaueHsl 1151 pabOThI B CIAEAYIOMINX
YCIOBUSIX:

- BEpXHEE 3HAUCHHUE TeMIIepaTyphl OKPYKAIOIIETr0 BO3AyXa sl UCTIOJHEHUS
«¥Y» mmmoc 50 °C, gng ucnionnenus «T» maroc 55 °C;

- HIDKHEE 3HAUYCHHUE TEMIIEpaTypbl OKPYKaIOIIEro BO3IyXa:

IIpH DKCIuTyaTanuu Munyc 45 °C;

OpU TPAHCIIOPTUPOBAHUU U XpaHeHuru MuHyc 50 °C

- OTHOCHUTENIbHasA BiIaXxHOCTh Bo3ayxa 100% mnpu mmoc 25 °C gns

HCcnoJIHEHUS «Y», pu mitoc 35 °C nnsa ucnoaHeHus: « T,

- BBICOTA YCTAaHOBKHU HaJl ypoBHEM Mops He 6osiee 1000 m;
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- OKpyXamom@as cpela -  HEB3pbIBOONIACHAsA; HE  coaeprKamas

TOKOITPOBOIAIICH MBIIN, XUMHUSCKH aKTUBHBIX Ia30B M MapOB B KOHIICHTPAIIHSX,
paspymarmux Metauibl — arMmocdepa tuna I1 mo 'OCT 15150-69.

- TOJIO’KEHUE TPAHC(HOPMATOPOB B MPOCTPAHCTBE — JHO0OE.
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2 TEXHUYECKUE JAHHBIE

2.1 OcHOBHBIE TEXHHYECKHE JlaHHBIE TpaHC(HOPMATOPOB TIPUBENEHHI B

tabnuie 1. KoHkpeTHble 3HaUYe€HHS TEXHUYECKUX MapaMeTpPOB M H3MEpPEHHbBIC

3HAUEHHUA yKa3aHbl B macnopte Ha TpaHchopmaTop. ['abapuTHbie, yCTaHOBOUHBIE

U TPUCOCTUHUTEIBHBIE pa3Mepbl TpaHCHOPMATOPOB PA3IUUYHBIX HCHOTHEHHI

yKa3aHbl B MPUJIOKEHUH | HACTOSIIIEH TEXHUYECKON HH(POPMALIH.

Tabmuna 1
3HaYeHUE mapaMerpa
HaumenoBanwme nmapamerpa TOJI-COI-35
TOJI-CDII-35
H (st K1)
1 HomuuanbHOE HamnpspkeHue, KB 35 27
2 Hauboupniee pabodee HanpshkeHue, KB 40,5 30

3 HomuHanbHBIH IEpBUYHBIN TOK, A

5, 10, 15, 20, 30, 40, 50, 75, 80, 100,
150, 200, 250, 300, 400, 500, 600, 750,
800, 1000, 1200, 1500, 2000, 2500

4 HoMHuHAJIBHBIA BTOPUYHBIN TOK, A

51

5 HomunanbHast yactora, 111

50

6 Ynciio BTOpru4HBIX 0OMOTOK, HE OoJiee

5

7. HomMuHanpHas BTOpU4Has Harpyska, B-A,
BTOPUYHBIX OOMOTOK:

JUIsl U3MEpPEHUN

npu cospz = 1

nipu cos@2 = 0,8 (Harpy3Ka WHIYKTUBHO — aKTHBHAs)
JUTS 3aLUTBI

npu cos, = 0,8 (Harpy3ka HHIYKTUBHO — aKTHBHAs)

5: 30; 40; 50; 60
5: 30; 40; 50; 60

NN

8 Kiacc ToyHocTH:
JUTS. U3MEPEHU U ydeTa

0,2S;0,2;: 0,55:0,5; 1; 3:5; 10

JUIS 3aIUATEI 5P; 10P
9 HoMmuHanbHas npesenabHas KpaTHOCTD Kiow or2 10 35
BTOPUYHOM OOMOTKH JJIs 3AIIUTHI

10 HomuHanbHbIH KO3QPULIHEHT 6€30MacHOCTH

puO0pOB Kpuom BTOPUYHON OOMOTKY JJII U3MEPEHU I ot 2 10 35

- 10 TpeOOBAHUIO 3aKa34YMKa BO3MOXKHO H3TOTOBJICHHE TPaHC(HOPMATOPOB C

TEXHUYECKMMU MapaMeTpaMu, OTIIMYHBIMU OT yKa3aHHBIX B I.11. 7, 9, 10,

- B 3aBHUCHUMOCTH OT BO3MOKHBIX K0M6I/IHaHI/II\/JI TCXHHUYCCKUX IIapaMCTPOB,

yKa3aHHBIX B Ta0nwie TpaHc(hOpMaTOpbl M3rOTABIUBAIOTCA B TPEX TabapUTHBIX

pa3mepax.
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2.2 TpancopMaropbl 00ecreurnBarOT OJHOBPEMEHHO JBa YPOBHS H3O0JISLIMU
«a» u «o» mo 'OCT 1516.3-96. IIpu oTCYTCTBUM CHEIMAIBHBIX TPEOOBAHUN CO
CTOPOHBI 3aKa34yMKa OJHOMHHYTHOE HCIIBITATEIbHOE HANPSHKEHUE H30JIALHUH
nepBuyHoOil 00MoTKU Oepetcsi corniacHo ['OCT 1516.3-96 nnst ypoBHS M30JS1IUU
«», T.e. 95 xB. Ilpu stomM Bce TpaHchOpMAaTOpPBI, HE3ABUCUMO OT YPOBHS
U30JISIUU, TPOXOJAT KOHTPOJIb YPOBHS YAaCTUYHBIX pPa3psIoB, KOTOPBIM He
nomxeH npesbimath 20 nKn npu HanpspkeHun uamepenus 25,7 kB.
2.3. Kiacc HarpeBocroitkoctu Tpancopmaropo «B» mo 'OCT 8865-93.
2.4 3HayeHUs OJIHOCEKYHIHBIX CTOMKOCTH U

TOKOB TCpMH‘-ICCKOﬁ

AIIEKTPOIMHAMUYECKOM CTOMKOCTU TpaHC(HOPMATOPOB yKa3aHbI B TAOIHIIE 2.

Tabmuma 2
HoMIHATE L Hcnonaenus tpancopMaTopoB
~101,02,03, |04,05 06, |07,0809 |01 02 03, |04, 05 06, |07,08,09,
IICPBUYHBIU - ™ <
TOK, A OIIHOCGKyHZIHE)II/I TOK TCPMHUYCCKOU Toxk 3JI€KTPO[[I/IH&MI/I‘I€CKOI/I
CTOHKOCTH, KA CTOMKOCTH, KA
5 0,5 1 - 1,25 2,5 -
10 1 2 - 2,5 5 -
15 1,6 3 - 4 7,5 -
20 2 4 - 5 10 -
30 3 6 - 7,5 15 -
40 4 6 8 10 15 20
50 5 10 20 12,5 25 50

75, 80 8 16 31,5 20 40 78,8

100 10 20 40 25 50 100

150 16 315 40 40 78,8 100
200 20 40 - 50 100 -
250 25 40 - 62,5 100 -
300 315 40 - 78,8 100 -
400 - 2500 40 - - 100 - -

2.5 KpuBsie mnpeaenbHON KPaTHOCTH BTOPUYHBIX OOMOTOK JJISl 3alUTHI U
KpUBBIE 3aBUCUMOCTH KO3(PduimeHTta Oe30MacHOCTH MNPUOOPOB BTOPUUHBIX
OOMOTOK I W3MEPEHUH OT Harpy3Kd BO BTOPUYHOM 1€ TPUBEIACHBI B
MPUWIOKEHUH 2 HACTOSIIEH TEXHUYECKOW HH(pOpMaIUu.

2.6 Tlopsimok pacyeTa TOKOB BO BTOPUYHON OOMOTKE JJIS 3aIIUThI, OT TOKOB

KOPOTKOTO 3aMbIKaHWsI B TIEPBUYHOW Iemu TpaHchopmaTopa U Tpaduk ux
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3aBUCUMOCTH NpPU Pa3IUYHbIX 3HAYEHUSAX COS (2, MPUBEAEHBI B NMPUIIOKEHUH 3

HACTOSAIIEH TEXHUYECKOH NH(POpPMAIUH.

2.7 KpuBble BOJBT-aMIEPHBIX XapaKTEPUCTUK BTOPHUYHBIX OOMOTOK JIJIs
OCHOBHBIX BapHUaHTOB TPaHCPOPMATOPOB TMPHUBEACHHI B MNPUIOKEHHH 4
HACTOSIIEH TEXHHYECKOW HHPOPMAIIUK.

Touynble  BENWYMHBI  PACUETHOTO  3HAYCHHUS  HANPSOKEHUS, TOKOB
HAMarHWYUBaHUS U COMPOTUBIICHUS TMOCTOSTHHOMY TOKY BTOPHYHBIX OOMOTOK
NPUBOJATCS B MACIIOPTE Ha KOHKPETHBIN TpaHchopmaTop.

PacuetHoe 3Hauenme Hampsbkenuss —cormacHo  ['OCT  7746-2001

ornpeensercs mo hopMmyiie:

U=1,,, -K-(R,+Z,,, 08} +(Z,,, 06) ,rae

2Hom 2Hom

|20 — HOMUHQJIBHBIM BTOPUYHBIN TOK, A;

K — HOMuHanbpHBIN KO3(p(ULIHEHT 0€30MacHOCTH OOMOTKH Jisi U3MEPEHUS WU
HOMUHAaJIbHAs MpeiebHas KpPaTHOCTh OOMOTKH ISl 3aLUTHL;

R, — comporuBieHre BTOPUYHONH OOMOTKHM IOCTOSSHHOMY TOKY (M3MEPEHHOE),
IIPUBEICHHOE K TEMIIEpATYype, IIPU KOTOPOW OMNPENEIAOT TOK HAaMarHUYMBAHMS,
Owm;

Z2uom — HOMUHAJIbHASI BTOPUYHAs Harpy3ka, Owm.

Z pon = Szmm/ I 22H0M , THE

S2nom — HOMHHANIbHAS BTOPUYHAS Harpys3ka, B-A

W3mepennst HampspKeHUsT HEOOXOAMMO OCYLIECTBISITh HEMOCPEACTBEHHO Ha
BBIBOJIaX MCIBITYEMO BTOPUYHONW OOMOTKH BOJIBTMETPOM, MOKa3aHUS KOTOPOTO
IIPONIOPLIMOHAIIBHBI CPETHEMY 3HAUYECHHIO HAIPSDKEHMS, a IIKaja I'paJlyupoBaHa B
JNEUCTBYIOIIMX 3HAYCHUSAX CUHYCOUIAIBHOW KPUBOM.

JleficTByroO1IEE 3HAYEHNE TOKA HAMAarHUYMBAHUS CIEAYET U3MEPSATh aMIIEPMETPOM

KJIacCca TOYHOCTH HE HWXKE 1.

Tok HaMarHM4YKMBaHUS BTOPUYHBIX 0OMOTOK, BEIpaKeHHbIN B %0,

1
Onpenenstor o Gopmyne: 7, k) = ———-100%,
2HOM *
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rae K — koappurmentsr Kyoy vt Kpuowm.

Tox HamMarHM4YMBaHUS BTOPHUYHBIX 00OMOTOK JJIA 3alIUThI JOJIZKCH OBITH HE OoJice

5% - s ximacca SP u 10% - murst kinacca 10P.

Tox HamarHUYHBaHUS BTOPHUYHBIX 0OMOTOK A1 USMCPCHHUA OOJIZKCH OBITH HE

menee 10% ,T.e. mpu NPOMyCKaHUU MO0 BTOPUYHONU 0OMOTKE TOKA:

I 2nom K

I B! (A) B I 2nam (%)

JUIs1 TpaHChOPMATOPOB ¢ BTOPUYHBIM TOKOM 5 (A), lapay= K/2, HampshkeHue Ha

BBIBOJIaX BTOPUYHON OOMOTKH JJOJKHO OBITH HE 00Jiee pacYeTHOTO 3HAYCHHUS.
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3 YCTPOUCTBO

3.1 TpancdopmaTopsl BBINOIHEHB B BHJIE ONMOPHOM KoHCTpykuuu. Kopmyc
TpaHcopMmaTopa  BBIMOJIHEH M3  OMOKCHIHOTO  KOMIAyHJa, KOTOPBIH
OJIHOBPEMEHHO SIBJICTCS TJIABHOW HM30JIAIIMEN W 0OecreunBaeT 3alluTy 0OMOTOK
OT MEXaHUYECKUX U KIIMMAaTUYECKUX BO3JCUCTBHM.

3.2 BbiBOJbI NIEPBUYHOM OOMOTKH PACIIOIOKEHBI HA BEPXHEW MOBEPXHOCTH
Tpanchopmaropa. BrTopuuHbie O0OOMOTKM pa3MelieHbl KaxkJaas Ha CBOEM
MarHUTONPOBOI€. BBIBOIBI BTOPUYHBIX OOMOTOK PACIOJIOKEHBI B HIDKHEH 4acTh
TpaHchopmaropa.

3.3 dns tpaHcopMaTopoB MPEayCMOTPEHBI CHEIUATBHBIC HW30JHUPYIOIINUE
Oapbepbl U3 KOMIIAyHJ/Ia, PACcIOJIOKEHHbIE B BEpXHEH ydacTu TpaHchopMmaropa u
MO3BOJISIONINE YMEHBIIUTh PACCTOSHHE MEXKIY MPOBOJHUKAMH coceqHux da3
(TIpu yCcIIOBUM M30JIMPOBKU IIKH 3a TabaputamMu TpaHchopmaTopa).

3.4 TpauchopmaTopsl HUMEIOT BO3MOXHOCTh 3a3€MJICHUS BTOPUYHOMU
oOMOTKH. Jj1s1 5TOr0 HEOOXOIMMO B COOTBETCTBYIOIIHNE KJIEMMbI BBEPHYTh BUHTHI,
coeMHAoNMe Hayano oOMoTok M1 ¢ ocHOBaHMEM, KOTOpPOE 3a3eMJICHO MpHU
oMoty 6onta MS.

Tpancpopmaropsl, umeronMe 0Oojiee  TpeX  BTOPUYHBIX  OOMOTOK,
MOCTABJISIIOTCA 0€3 3a3eMJICeHHs BTOPUYHON 0OMOTKH. B ciyuae HE0OX0auMOCTH
MOCTaBKH JAaHHBIX TPaHC(HOPMATOPOB C 3a3€MJICHMEM BTOPHUYHONM OOMOTKH,
HEO0OXOJIMMO yKa3aTh JaHHOE TPEOOBAaHUE MPU 3aKa3e.

JIns 3alquThl BTOPUYHBIX BBIBOJIOB OT HECAHKIMOHUPOBAHHOTO JOCTYyNa

MpeAyCMOTPEHA MPO3pauHasi KPBIIIKA C BO3MOKHOCTHIO INIOMOUPOBAHUSI.

10
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4 PASMEIIEHUE U MOHTAX

4.1 Tpanchopmarop ycranasimuBatoT B mkadax KPY, KPYH B cooTBeTcTBUM
c dyepTexkamu 3TuX usnenuit. Kperienne tpanchopmMaTopoB Ha MECTE YCTAHOBKH
MPOU3BOAMUTCS C TOMOIIBIO YeThIpeX O0ITOB KperieHus M12 k MeTauimueckomy
OCHOBAHHIO.

4.2 Tlpu MOHTake HEOOXOAMMO CHSATHh OKCHUAHYIO IUJICHKY C TMEPBUYHBIX
KOHTaKTOB TpaHc(hOopMaTopa U C MOABOASIINX IIIHH.

4.3 TIpoBoma, mpucoenuHsieMble K BTOPHYHBIM BBIBOJAM TpaHChOpMaTopa,
JOJKHBI OBbITh CHA0KEHbI HAKOHEYHUKAMH WJIM CBEPHYTHI B KOJIBIO T0JI BUHT M5
1 00JTy’KEHBI.

[Ipu MoHTaxke TpaHCPOPMATOPOB, HMMEIONIUX OoJiee TpeX BTOPUYHBIX
OOMOTOK CJIEIyeT Y4YMThIBaTh, YTO MPOBOJAA, MPHUCOCIUHAEMbIE K BTOPUYHBIM
KOHTaKTaM, JOJDKHBI OBITh CHA0XEHBI MTHIPEBHIM HAKOHEYHHUKOM CCUYCHHEM, HE
Ooee 4 Mm>.

[Ipu MOHTaXKe cleyeT YUUThIBaTh, UTO MPU HAMPABICHUU TOKA B IEPBUYHON
nenu ot JI1 x JI2, BTopuuHbI TOK BO BHENTHEW Lienu (mpuOopam) HaAMpaBieH OT
N1 x N2.

4.4 Jlna tpanchopmaropoB toka TOJI-COUI-35, ana ymoOGcTBa mombema,
ONMyCKaHWS W YACp)KaHUS Ha BECy, MOHTaXHBIX W TaKeTKHBIX padoTax
JOMyCKaeTcsl  BKpy4YMBaTh B  IEPBUYHBIE KOHTAKThl  PbIM-O0iTHl  M12
I'OCT 4751-73.

PBIM-007TBI B KOMIUIEKT IMOCTABKU TPaHC(HOPMATOPOB HE BXOJIAT.

4.5 Ina tpanchopmaropoB toka TOJI-COUI-35 (ana XK]) crpomoBka 3a

NCPBUYHBIC KOHTAKTHI 3alIpCIacTCs.

11
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5 MAPKHUPOBKA

5.1 TpauchopmaTopbl MMEIOT TACHOPTHYIO TAaOJWYKY, BBITTOJIHCHHYIO IIO
['OCT 7746-2001 u Tabmuuky ¢ mOpenynpexiaroned HaJANUChI0 O BBICOKOM
HaIpsHKEHUU Ha BBIBOJIaX Pa30MKHYTBIX BTOPUYHBIX O0OMOTOK.

5.2 MapkupoBka nepsudHoit oOMoTku JI1, JI2 BeIlToTHEHA METOIOM JIUThS HA
KopItyce, BTopuuHbIX oOMoTok 1M1, 112, 211, 212 u T. 1. BHINOJHEHA METOJIOM
JIMTIKON anTUIMKalKH.

5.3 MapkupoBka TtpancnoptHod Tapsl - mo ['OCT 14192-96 nanecena

HCIIOCPCACTBCHHO HA TApy.

12
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6 MEPBI BE3OITACHOCTH

6.1 KoHcTpykiusi, MOHTaX M 3KCIUTyaTalus TpaHCcHOpPMATOPOB TOJIKHBI
COOTBETCTBOBaTh TpeOoBaHusaM Oe3omacHoct mo ['OCT 12.2.007.0-75 wu
['OCT 12.2.007.3-75, «IIpaBun TEXHUYECKON HKCILTyaTallMH AJIEKTPOYCTAHOBOK
notpeduteneit», «llpaBun 1mo  oxpaHe TpyAda IpU  SKCIUIyaTaluuu
AIEKTPOYCTAHOBOK», U «lIpaBuil yCTpOKCTBA JIEKTPOYCTAHOBOK.

6.2 He nomyckaercs npou3BOAUTH KaKUe-I0O0 MEPEKIIOUCHHS BO BTOPUUHBIX
nensx Tpanchopmaropa, He YOSIUBIIUCH B TOM, YTO HAIMPSIKEHHE C MEPBUYHOM
OOMOTKM CHATO. B mporecce »5KCrulyatallud JOJDKHA OBITh HCKIIOYEHA

BO3MOXXHOCTh pa3MbIKaHUsl BTOPUYHBIX 1lenel TpaHcopmaropa.

13
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7/ TEXHUYECKOE OBCJIYKNBAHUE

7.1 Tlpm TexHUYECKOM OOCITYy)KMBAaHUU TpaHCPoOpMaTOpa HEOOXOIUMO
coOiroaTh paBuiia pasnena «Mepbl 0€30IacCHOCTHY.

7.2 TexHUYECKOE OOCIYyXKMBAaHUE MPOBOAMUTCS B CPOKH, MPEITyCMOTPEHHBIE
JUISL yCTAaHOBKH, B KOTOPYIO BCTpanuBaeTcs TpaHnchopmarop.

7.3 Texuuueckoe 00CTyKMUBaHUE TIPOBOAUTCS B CIIEAYIOLIEM 00bEME:

- OYHMCTKa MOBEPXHOCTU TpaHchopMaTopa OT MbUIU U TPA3H;

- BHEITHUW OCMOTp TpaHc(opMaTopa Ha OTCYTCTBUE MTOBPEKICHHIA;

- U3MEpEHHUE COMPOTUBIICHUS U30JIALUUA IEPBUYHON OOMOTKH MPOU3BOIUTCS
MerommeTpoM Ha 2500 B. ConpoTuBnenue 10mxkHO ObITh HE MeHee 1000 MOwm.

- I3MepeHue conpoTUBIEHUS U30JSLUU BTOPUUHBIX OOMOTOK MPOU3BOAUTCS

merommeTpoM Ha 1000 B. ConpoTtuBienue nomkHo 061Th He MeHee S0 MOw.
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8 YCJIOBHOE OBO3HAYEHUE TPAHC®OPMATOPA

PacmudpoBka ycnoBHOr0o 0003HaueHHs TpaHchopmaTopa:

J-COII -35-XX-X/X/X-X/X/X-X/X-X2

Kareropus pasmernenus no
I'OCT 15150-69

Kinumartnueckoe

HCIIOJIHCHHUC ITIO

I'OCT 15150-69

HomunanbHbIN BTOPUYHBIN

TOK, A

HomunansHbIM NEpBUYHBIN

TOK, A

HomunanbsHas Harpyska,

B-A

Kitacc Tounoctu

KoHCcTpyKTUBHBIN BapuaHT

HCIIOJTHCHUA

HomuHansHOE

HanpspkeHue, kB

3aperucTpupOBaHHbBIN
TOBApHBIN 3HAK

HN3TOTOBUTCIISA

C nuToH MU30aAIHMe

OnopHeIit

Tpancdopmarop Toka

[Tpumep ycinoBHOTo 0003HAYEHUSI OTMIOPHOTO TpaHCc(opmaTopa TOKA C JIUTON

M30JISIIMEN HAa HOMMHAJIbHOE HampsbkeHue 35 kB, KOHCTPYKTMBHOTO BapHaHTa

ucnostnenust 01, ¢ BropuuHbIMU 00MOTKaMu Kjacca TouHOCTH 0,2S U Harpy3koi

5B-A ans komMepueckoro yuera, kiaacca TouHoct 0,5 u Harpyskou 10 B-A nns

15
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MOJKJIFOUCHUS 1Ienel u3MepeHus, kinacca TouHoctu 10P narpyskoit 15 B A mid

MOAKIIOUECHUS Iened 3allluThl, HAa HOMHUHAJIbHBIM mnepBuuHbIA TOK 300 A,
HOMUHAJIBHBIA BTOPUYHBIA TOK S5 A, KIUMaTUYECKOTO HCIHOJHEHUS «Y»,
kareropun pazmenienus 2 no 'OCT 15150-69 npu ero 3akaze U B JOKyMEHTAIlUU
JIPYroro U3Ieius:
Tpancpopmarop Toka
TOJI-CBIII-35-01-0,25/0,5/10P —5/10/15-300/5 Y2
TV 3414-178-15356352-2012

[Tpu BbIOOpE WCIIOJIHEHHUSI TpaHchopMaTopoB HE00X0IMMO
PYKOBOJICTBOBAThCSl MPWJIOKEHUWEM | M Tabnmuued 2 HacTosued TEXHUYECKOH
uHpopMaIuu.

[Ipu 3akaze HEOOXOIUMO YUUTHIBAThH, YTO YBEIMUYCHHE TAKUX MapaMeTpOB,
KaK KOJUYECTBO BTOPUYHBIX OOMOTOK, HOMHMHaJIbHAs Harpy3ka BTOPHUYHBIX
OOMOTOK, TpenefibHas KpaTHOCTb BEAET K  YBEIWYCHUIO TrabdapuToOB
TpaHcopmaropa, MO3TOMY B 3aBUCHMOCTH OT COYETAaHUS TEXHUYECKUX
napameTpoB, rabapuTHbIE pa3Mepbl M HCIOJHEHUE TpaHCcPopMaTopa MOKET
U3MEHUTHCS OT YKa3aHHOTO B 3aKas3e.

[Ipy Hamuuuu crneuuanbHbIX TPeOOBAHMI K 3HAYEHUIO Kod(dduuueHTa
0e30MmacHOCTH MPUOOPOB BTOPUYHBIX OOMOTOK JUIsl M3MEPEHHUS U MpeleabHON
KPaTHOCTH BTOPUYHBIX OOMOTOK [JIsi 3aIIUThl, MX HEOOXOIUMO YKa3bIBaTh B
OIPOCHOM JIMCTE Ha TpaHcHopMaTop (CM. MPUIIOKEHHE 6).

[Ipu  3akaze  TpaHcpopmaTopoB C  pasHeIMU  KodhduimeHTamu
TpaHcopMaIru Ha BTOPUYHBIX OOMOTKaX HEOOXOAUMO YKa3blBaTh HOMUHAJIbHBIN
NepBUYHBIA  TOK  TpaHcpopmaropa. Ilo ymomuanuio  TpaHcopMaTOpbI
W3TOTaBIIMBAIOTCS C TEPBUYHBIM TOKOM, COOTBETCTBYIOIIMM HAWUMEHBIIEMY
ko3 puLeHTy TpaHchopMalmH.

Tparchopmaropsl, TpenHasHadeHHbIC IS Au(GepeHITUATBHON 3aIIHTHI,

MOCTABJIAIOTCA 110 CIICHHUAJIBHOMY 3aKa3y
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9 CEPTU®UKATDI

TpanchopmaTopbl UMEIOT CEPTUPHUKATHL:
Hexnapanus o coorBerctBuu POCC RU JI-RU.AB72.B.00020/18. Cpoxk
nencreus ¢ 24.07.2018 r mo 23.07.2021 r.
Bergan OOO «TexHo-cTanmapT.

109428, r. Mockaa, nip. Psizanckuii, 1.24, kopmyc 2.

CBunerenscTBO 00 yTBepkaeHuH Tuna cpeactB u3mepenuit RU.C.34.010.A
Ne48592. Cpox aeiictus ¢ 29.10.2012 r mo 17.07.2022 r.
Boimano denepanbHbIM areHTCTBOM MO TEXHUYECKOMY PETYJIMPOBAHUIO U

Metpogioruu. 119991, r.Mocksa, B-49, I'CII-1, JIlennHckuit npocnexT, 1.9.
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[IponomkeHne NpuioxKeHus 2
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[MPUJIOKEHUE 3

3aBHCHUMOCTH TOKOB BTOpH‘-IHOﬁ OOMOTKH JJIA 3alllUThl OT TOKOB
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TpaHc(opMaropa B peajibHblil MOMEHT BPEMEHH, A;
| 1nac- TEpBUYHBIM TOK HachimieHUs (A), T.e. MaKCUMaJbHbIH TOK B TMEPBUYHOMN
0OMOTKEe, TIpY KOTOPOM TIOJIHAsE TOKOBAsl MOTPEIIHOCTh MPHU 3aJaHHOW BTOPHUYHOMN
Harpyske He npesbimaet 10%.
l2 — Tok, mpoTekaromKii BO BTOPUYHOM Lienu TpaHchopmaTopa B peaabHblii MOMEHT
BpEMEHH, A;
|24ac- BTOpUYHBIA TOK HachleHUs (A), T.e. MakCHUMaJbHbI TOK BO BTOPUYHOM
00OMOTKEe, TIp¥ KOTOPOM TIOJTHAsE TOKOBAs MOTPEIIHOCTh MPHU 3aJaHHOW BTOPHYHOMN
Harpy3ke He npesbimaet 10%.
[Topsnok onpeneneHns Toka BO BTOPUYHOW LIENU CIICTYIOIIUN:

1) ITo xpuBBIM MpeneabHOW KPAaTHOCTH ompejeisercs 3HaueHue «K» mms

(akTHUECKOW Harpy3Ku Ha BTOPUYHON 0OMOTKE TpaHchopMaropa.

34

> =——cosp =1
/'/ —&—cos@ = 0.95
A

=& cos¢ = 0.8



OPT.135.016 TN

[Iponomkenne npunoxeHus 3
2) Ilo popmyne L,,,. = K-1,,,.,, t1e l15om- HOMHHATIBHBINA IEPBUYHBIN TOK, A

OTIpeIeIsACTCS 3HaUYCHUE TICPBUYHOTO TOKA HACKHIIIICHMS.
3) 3Has TOK KOPOTKOT'O 3aMBIKaHUsI MOYKHO HAalTH 10 TpaduKy 3HAUCHHE HA OCH
a0crucc.
4) HaxonauTcs opAMHATA, COOTBETCTBYIOIIASA TOUKH [IEPECCUCHHUS KPHBOU CO
3HAYEHHEM I10 OCH aOCIIHCC.

5) Ompenensiercs 3nauenue lp, ucxons uz coornomenwns 1,,,. = K-1,,,.,

1€ l2nom - HOMUHANIBHBIA BTOPUYHBIHN TOK, A.
Ilpumepl:
Paccmompum cnyuaii ona mpancghopmamopa 100/5, ¢ paxmuyeckoi Hazpy3xol,
coomeemcmayroweti Homunanvuou 15B-A ¢ cosp=0,8 u npedenvroii kpamunocmoio 12,
npu NPOMEeKAHuu Nno NepeudHoOu O00MOmKe mpaHchopmamopa moKa KOPOMKO20

samwvikarus 20000 A.

I,.=K-1,,6 =12-100=1200A

lnac lnom

3Hauenue no ocu a6cuucc:

|, _20000 .
1200

lnac

Ilo epaghuxy onpedensem coomsemcmayiouee 3Havenue no ocu opounam — 1,6.

I =K-1I =12-5=604

2nac 2nHom

l,=1, -16=60-16=964
T.e. On 0anHo20 mMpancgopmamopa npu HOMUHATLHOU HAZPY3Ke U NPOMEKAHUU NO
nepguuHol oomomxe moka 20 kA, mox 60 emopuunol oomomke OJis 3auumsl 6yoem

96 4.
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Ilpumep 2:
Paccmompum cnyuaii ona moeo e mpancghopmamopa, no 6 pedicume npogedeHus
UCNLIMAHUSA HA CMOUKOCMb K MOKAM KOPOMK020 3amulkanus. B smom cayuae,
8MOPUYHAS OOMOMKA 3AMKHYMA HAKOPOMKO NEPEeMblYKOU, m.e. HA2PY3KaA OKOJO

0,5 B4 c cosgp=1.

Ilpu maxoii maepyske K = 50..60 (onpedensemcs no KpusblM NpeoebHOU
Kpamuocmu,).
L..=K-1,,=60-100=6000A

lnac lnom

3nauenue no ocu 616C1/;MCC.'

l, 20000
6000

lunac
Ilo epaguxy onpedensiem coomeemcmayrowee 3navenue no ocu opounam — 1,7.

1, =K-I, =60-5=300A

l,=1,,.-17=300-17=5104

— "lunac
T.e. Ons 0anno20 mpanc@opmamopa MoK 60 SMOPUHHOU 0OMOmMKe O/ 3auUmsl 8

peoarcume UCNBIMAHUL HA CIMOUKOCMb K MOKAM KOPpOMKO2O 3aMblKAHUA 6_)/081’1’1 PAae6er

npumepro 510 A.
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Kpussie BAX BTOpUYHBIX 00MOTOK

100%

100my

mas, 10rms, 00ma, 18

BAX Bropuunoit ooMoTku i1t usmepenus ¢ KT 0,5, HomunaneHoM Harpy3koi 10 B-A
U Kguon =10 Tpancpopmaropos ¢ nepBuunbiMu Tokamu 20..300, 600 A.
CompoTtusiieHne 00MOTKH MocTosTHHOMY TOKY — 0,07 Owm.

100

100mY

Tma, 10ma, 100ms, 1A

BAX Bropuunoit oomotku g usmepenus ¢ KT 0,5S, HomunanbsHOM Harpy3koil 10 B-A
U Kguon =10 Tpancpopmaropos ¢ nepBuuHbiMu Tokamu 20..300, 600 A.
ConpoTusiieHre 0OMOTKH OCTOSTHHOMY TOKY — 0,08 Om.
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1000

1 00m

s, 10ms, 100m.A, 1.8

BAX Bropuunoit oomotku s usmepenus ¢ KT 0,2; 0,2S, HomuHaapHON HArpy3Kou
10 B-A 1 Kguon =10 Tpancdopmatopos ¢ nnepsuunbiMu Tokamu 20..300, 600 A.
ComnpotusiieHre 00MOTKH OocTossHHOMY TOKY — 0,10 Om.

100%

100ms

Tms 10ma, 100ma, 18

BAX Bropuunoit oomotku i 3ammthl ¢ KT 10P HoMuHansHOM Harpy3koi 15 B-A
1 Kyon =10 TpancdopmaTopos ¢ nepsuunbsiMu Tokamu 20..300, 600 A.
CompotusiieHre 00MOTKH MOCTOSSHHOMY TOKY — 0,12 Owm.
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1004

10

1%

100my f——

Tomy

Tma, 10m, 100mAL, 148

BAX Bropuunoit o6MoTku i1t usmepenus ¢ KT 0,5, HomunanbHOM Harpy3koit 10 B-A
1 Kguon =10 Tpancpopmaropos ¢ nepsuunbiMu Tokamu 400, 800 A.
Compotuiieare 00MOTKH TOcTOSTHHOMY TOKY — 0,094 Owm.

A 004

1% ==

100m"

1am

s, 10ma, 1 00m.2, 1.8

BAX Bropuunoit oomotku s usmepenus ¢ KT 0,5S, nomunansHON Harpy3koit 10 B-A
1 Kguon =10 Tparchopmaropos ¢ nepBuunbiMu Tokamu 400, 800 A.
ConpoTuBiieHre 0OMOTKH OCTOSTHHOMY TOKY — 0,105 Om.
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1ma, 10m. 100ms, 1.2

BAX Bropuunoit oomotku s usmepenus ¢ KT 0,2; 0,2S, HomuHaapHON HAarpy3Kou

100%

0%

100mY

10 B-A 1 Kguon =10 TpancdopmaTtopoB ¢ neppuaabiMu Tokamu 400, 800 A.
CornpoTtuBiieHre 0OMOTKH OCTOSTHHOMY TOKY — 0,125 Owm.

Tma, 1 0rma, 100rms, 1.8

BAX Bropuunoit oomotku st 3amuthl ¢ KT 10P, HomMmuHanbHOM Harpy3koiu 15 B-A

1 Kyon =10 Tparcpopmaropos ¢ nepBuunbiMu Tokamu 400, 800 A.
CompoTtusiieHre 00MOTKH MOCTOSSHHOMY TOKY — 0,16 Om.
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100%

10w

100m%

Tom

ma, A0mm, 100m.A, 14

BAX Bropuunoit ooMoTku i1t usmepenus ¢ KT 0,5, HomunanbHOM Harpy3koit 10 B-A
U Kguon =10 Tpancpopmaropos ¢ nepBuyHbIM TokoM 1000 A.
ConpoTuBiieHre 0OMOTKH NOCTOSHHOMY TOKY — 0,10 Om.

100%

100ms*

1rmas, 10ma, 1 00rm.L, 18

BAX Bropuunoit oomotku st usmepenus ¢ KT 0,5S nomunansHoM Harpy3koit 10 B-A u
Ksuon =10 Tpanchopmaropos ¢ nepsuuHbM TokoM 1000 A.
ConpoTtuBiieHre 0OMOTKH NOCTOSSHHOMY TOKY — 0,12 Om.
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100

100

100m
1ma, 10ma, 100ma, 18

BAX Bropuunoit oomotku aiis uameperus ¢ KT 0,2; 0,2S HomuHaIsHOM Harpy3Koi
10 BA u Kgyon =10 TpanchopmaTopos ¢ nepBudHbM TokoM 1000 A.
CompoTtuBiieHre 0OMOTKH MOCTOSTHHOMY TOKY — 0,13 Owm.

1004

A00ms

Tma, 10ma, 100m2, 1.4

BAX Bropuunoit oomotku st 3amuthl ¢ KT 10P, HomMmuHanbHOM Harpy3kou 15 B-A
1 Kyon =10 Tpancdopmaropos ¢ nepBuaHbiM TokoM 1000 A.
CompotusiieHre 00MOTKH MOCTOSSHHOMY TOKY — 0,17 Om.
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Tma, 10ma, 100ma, 1.2

BAX Bropuunoit oomotku s u3mepernns ¢ KT 0,5; 0,5S, HoMuHaIBHON HAarpy3KOM

100

1 00m%

10 B A u Kguon =10 TparcdopmaTopoB ¢ nepBuuHbIM TOKOM 1500 A.
CompoTtusiieHre 0OMOTKH MOCTOSSTHHOMY TOKY — 0,16 Owm.

T, 10rms, 100mA, 148

BAX Bropuunoit oomotku miist mamepenns ¢ KT 0,2; 0,2S, HoMrHaNBHOM Harpy3Koi

10 B- A u Kgyon =10 TparcopmaTopoB ¢ nepBudHbIM TOKOM 1500 A.
CompotusiieHne 00MOTKH MOCTOSTHHOMY TOKY — 0,18 Owm.
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1m, 10ma, A00m2, 1.8

BAX Bropuunoit o0MoTku At 3amuthl ¢ KT 10P, HomunanbsHoM Harpy3koii 15 B-A

U Kyon =10 TpancdopmaTopoB ¢ nepBudHbIM TOKOM 1500 A.
ComnpoTtuBiieHHe 0OMOTKH MOCTOSSHHOMY TOKY — 0,23 Om.

30

L4

25 —— —

20

s 15

10

1, A

BAX Bropuunoit oomotku s uzmepenusi ¢ KT 0,5;0,5S; 0,2; 0,2S, nomuHanbHOM
Harpy3koit 10 B-A u Kg,on =10 Tpancdopmatopos ¢ nepBudHbiM TOKOM 2000A.

ConpoTuBiieHre 0OMOTKH NOCTOSTHHOMY TOKY — 0,19 Om.
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60

50

L 4

40

u,B

30

I8y

20

10

BAX Bropuunoit oomoTku i 3amuthl ¢ KT 10P, HomunanbsHOM Harpy3koit 15 B-A
U K,on =10 Tpancopmaropos ¢ nepBudHbiM TOKOM 2000A.

ConpoTuBiieHHEe 0OMOTKH NOCTOSSHHOMY TOKY — 0,27 OmM.

35 |

30

’Cwq
4

25

20

15

10

BAX Bropuunoit oomotku s uzmepenusi ¢ KT 0,5;0,5S; 0,2; 0,2S, nomuHanbHOM
Harpy3koit 10 B-A u Kg,on =10 TpancopmaTopoB ¢ nepBudHbIM TOKOM 2500A.

CormpoTuBiieHre 0OMOTKH OCTOSHHOMY TOKY — 0,245 Owm.
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70

60 e

o
o &
r

50 rd

40 -
m
)

30

20

10

0
0 1 2 3 4 5
I, A

BAX Bropuunoit o6MoTku At 3amuthl ¢ KT 10P, HomunanbsHOM Harpy3koii 15 B-A
U K,on =10 TpancopmaTopos ¢ nepBudHbIM TOKOM 2500A.

CornpoTuBiieHHEe 0OMOTKH MOCTOSHHOMY TOKY — 0,358 Owm.
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Cxembl OJIKIII0YEHUS TPaHC(HOPMATOPOB

CraHgapTHbIE CXEMBI MMOAKIIOYEHUSI TPAHC(POPMATOPOB:

) )
o I

e 2101 2 e M1 anz il 2

Lo

Wz 211 2 1 W2 T Lz

CxeMa MoIKITIOYeHHsI TPaHC(POPMATOPOB € IEPEKITIOYSHNUEM 10 BEICOKOW CTOPOHE:!

HZ KT /17

LX)
Ol

nz 217 V4
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Cxembl IOAKIIOYCHU A TpaHC(l)OpMaTOpOB C OTBCTBJICHUAMHA BTOPHUYHBIX 0OMOTOK:

/17

Lol CHHTT

nr w2 w3 W Wi w2 W3 N1 202 213
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SNEKTPOLWMUT
CAMAPA

[Tpunoxenue 6

443048, Poccus, r. Camapa, noc. KpacHas MmuHka, kopnyc 3aBogoynpaeneHus OAO "Onektpowmt”

T: +7 846 2777444, 373 5055 | ®: +7 846 3735055 | E: sales@electroshield.ru

ONPOCHbIN NUCT

MHH 6313009980
KM 631050001

Ha nameputenbsHble TpaHcdopmaTopsbl Toka npomssogcrtea 3A0 “TK “Onektpowmnt” — TM Camapa”

3akas3uuk

(HaumeHoBaHWe NpegnpusATUs, ropoa)

Ncnonuutens: X0

Ten.:

dakc:

XapakTepuCcTuK/ NpeacTaBneHbl B COOTBETCTBUM C TEXHMYECKoN MHdopMaumen npoussogutens (TH)

Tun TpaHccopmatopa: TOM, T, TLUJ Ton Tnn |:| Tn |:|
HoMuHanbHoe HanpsikeHue, KB 35 | \
WUcnonHenue: 01-09; | |
(BanonHaemcs no HYucsy emopuyHbIX 06MOMOK) 1-1 2-5 3-9 4-g 5-g
ob6Mmomka|| obMomka || obMomka obmMomka |lobmMomka
HoMuHanbHbLIN NepBUYHLIN TOK, A (803MOXHbIE
3HayveHusi: 5; 10; 15; 20; 30; 40; 50; 75; 80; 100;
150; 200; 250; 300; 400; 500; 600; 750; 800;
1000; 1200; 1500; 2000; 2500)
HoMuHanbHbIN BTOPUYHbIN TOK, A (803MOXHbIE
3Ha4eHus: 1; 5%)
Knacc ToyHOCTM OOMOTOK M3MepeHUA 3aLMUThl
(e803moxHbIe 3HadeHus: 0,2S; 0,2; 0,5S; 0,5; 1; 3;
5; 10 - dns usmepeHud)
(803MOXxHbIe 3HaqeHus: 10P*; 5P — dns 3awjumsi)
HomuHanbHass BTOpu4yHasa Harpyska, BA
(803MOxHbIe 3HadeHuUs: om 1 do 60, 10*; 15%)
HomuHanbHbIN TOK OOHOCEeKYHAHOWM
TePMUYECKON CTOMKOCTU, KA
KoadpuumeHT npepnenbHon KpatHoctu (055
3awumsi),
Kuom (803MOXHbBIE 3HaYeHusi: om 2 o 35, 10%)
KoadpuumeHt 6e3onacHoctn npubopoB (0515 Konu4ecTtBo, -
usmepeHul), wT.
Ksnom (603MOXHbIE 3HaYeHus: om 2 0o 35, 10%)
KnumaTtnyeckoe ncnonHeHue n Kateropusi pasmelleHust — Y2.
MpumeyvaHune
HeBocTtpeboBaHHble rpadbl MPOYEPKHYTh aarta
noanucb
“*” - TMNOBbIE NapameTpbl. M. N

OupeKkuusa no npopaxam TpaHccopmMaTopoB:
dakc: (846) 276-29-22; E-mail: dpst@elsh.ru

Ten.: (846) 277-73-81; 277-74-03; 277-74-02; 373-50-24; 273-38-36,373-50-56.

electroshield.ru




