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BBenenne

Hacrosimas nadopmanms npegHazHaueHa Jijisi 03HAKOMJICHUS C KOHCTPYKITUEH
U TEXHUYECKHUMH XapakTepucTukamu TtpaHchopmaTopoB Toka TOJI-CIIII-35,
TOJI-COIII-35 (ans xene3HsIX gopor, nanee — st JKJI), coaepKuT cCBeIeHUs O
TPaHCTIOPTUPOBAHUIO, XPAHEHUIO, MOHTAXY U IKCIUTyaTaI[uy TaHHBIX W3JCITHA.

B nononHenne K Hacrosimiedl uHGOpMAIMU  CIEIYyeT IO0JIb30BaThCS
CJICTYIONTUMHU JJOKYMEHTaMHU:

o Texuuueckue ycioBusi TY 3414-178-15356352-2012 TpauchopmaTopsl
toka TOJI-COIII.

o [lacriopt 0PT.486.092 IIC Tpancdopmaropsl Toka TOJI-CIILI.

e PykoBojmctBo mo okcruryararuu - OPT.142.131 P  Yacts Il
Tpancpopmaropst Toka TOJI-CIILI-35.

e PykoBoactBo mo akcruryaraumu  0PT.142.131 PO Yacrs VI
Tpanchopmaropsl Toka TOJI-CIII-35 (mmsa XKJT).

Bce mpuBeneHHbIC B TEXHMUYECKOW WHGOPMAIIMM BEIWYUHBI CIIPABOYHBIEC.
N3roToBuTeNnbh OCTaBISIET 3a COOOM MPaBO M3MEHEHUS OTIEIBHBIX MapaMeTpOB B
cllydae WM3TOTOBJICHHUS CHEIUANTBHBIX TpaHC(POPMATOpPOB C  YIydIICHHBIMHU
TEXHUYECKUMU TMapaMeTpaMy — YBEIIMYEHHBIM 3HAYEHHEM OJHOCEKYHJHOTO TOKa
TEPMUYECKON CTOWKOCTH, W3MCHCHHEM BEJIMYMH BTOPUYHBIX HATPYy30K, UYHCIIA

BTOPUYHBIX OOMOTOK U JPYTHX MMapaMeTPOB.
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1 Haznauenue
1.1 Tpanchopmatopsr toka TOJI-COUI-35, TOJI-COUI-35 (mmsa 2KJI)
(uMeHyemble B JajbHeWIIeM «TpaHchOpMaTophl») OOECHEUMBAIOT Mepeaady
CUTHAJIa M3MEPUTENIbHOW HHpOpMaluMd npubopaM HM3MEpPEHUs, 3alllUThl,
aBTOMATHUKU, CUTHAJIM3AIIMU U YIIPABJICHUS, IPEHA3ZHAYCHBI 1JI1 UCIIOJIH30BAHUS B
LEIMAX KOMMEPYECKOrO0 y4yeTa 3JIEKTPO’HEPTrMU B 3JIEKTPUUYECKHUX YCTAHOBKAX
MEPEMEHHOT0 TOKA Ha KJIacC HanpskeHus 10 35 kB.
1.2 Tpauchopmatopsr Toka TOJI-COII-35, npenHa3HavdeHbI 711 YCTAaHOBKH
B KOMILJIEKTHBIC pacnpenenuTenbabie yerpoiictBa (KPY) BHyTpeHHEH 1 Hapy)HON
YCTaHOBKH, a TaKXe B COOpHBbIE Kamepbl oJlHOCTOpoHHEro obcimyxkuanus (KCO),
ABJISIIOTCS] KOMIUICKTYIOUIUMHU U3ICTUSMH.
Tpancpopmaropsr Toka TOJI-COIL-35 (ms JKJI) mcnonb3yroTcsi Takxke B
CUCTEMAX TATOBOTO AIEKTPOCHAOKEHUS IEPEMEHHOTO TOKA.
1.3 TpanchopmaTopsl H3rOTaBIUBAIOTCA B KIMMATUYECKOM UCTIOTHEHUH « Y »
u «T» kareropuu pazMenieHus 2 i IKCIUTyaTallui B TOMEIICHUSIX, TIe KoJieOaHus
TEMIIEpaTypbl U BIAKHOCTH BO3/JyXa HECYIIECTBEHHO OTJIMYAIOTCS OT KOJIEOAHUM
Ha OTKPBITOM BO3IYXE U UMEETCS] CPABHUTEIBHO CBOOOJHBINA JTOCTYIl HAPYKHOTO
BO3]lyXa, a TAK)KE B 000JI0UKE KOMIUIEKTHOTO U3/1€IMs KaTeropuu pasmenieHus 1 no
['OCT 15150 u npenHa3HaveHbl AJ11 paOdOTHI B CIEIYIONIUX YCIOBUSIX:
- BEPXHEE 3HAUCHHE TeMIIEpaTypbl OKPYKAIOIIETO BO3/lyXa JJIs UCIOJHEHHUS
«¥Y» mmoc 50 °C, ms ucnioHenus « T» mmoc 55 °C;
- HIDKHEE 3HAYCHHUE TEMIIepaTyphbl OKPYKAOUIEro BO3IyXa:
pu 3KcIutyaTauuu Mmunyc 45 °C;
IpU TPAHCHOPTUPOBAHUM U XpaHeHUU MUHYyC 50 °C
- OTHOCUTENbHAs BIaXXKHOCTh Bo3ayxa 100% mpu mitoc 25 °C nist UCTIOTHEHUS
«¥Y», ipu umtoc 35 °C g ucnosiHeHus «T»;
- BBICOTA YCTaHOBKHU HaJ ypoBHeM Mops He Oosiee 1000 m;
- OKpY’Karolias CpeJia - HEB3pbIBOOIIACHAS; HE COJIepKallasi TOKOIPOBOISILIEH
MbUTM, XMMHUYECKH aKTUBHBIX Ta30B U MapoOB B KOHIICHTPAIUSAX, pa3pyIIarolInx
metasuibl — arMocdepa tuna Il mo T'OCT 15150.

- MOJIO’KEHKE TPAHCPOPMATOPOB B MPOCTPAHCTBE — JTHOOOE.
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2 Texunueckue JaHHBIE

2.1 OcHOBHbIE TEXHUYECKHE AaHHbIe TpaHC(HOPMATOPOB MPHUBEIACHBHI B

tabnuie 1. KoHKpeTHble 3HaUY€HHS TEXHUYECKUX MapaMeTpoB M H3MEpPEHHBIC

3HAYCHHUA YKa3aHbl B Iacropte Ha TpaHchopmatop. ['abapuTHbie, yCTAHOBOYHBIE U

IIPUCOEAUHUTEIIBHBIE  Pa3MeEphI

TpaHC(HOPMATOPOB  PA3TUYHBIX  HCIIOTHCHHM

yKa3aHbl B MPUJIOKEHUH | HACTOSIICH TEXHHUECKON HHPOPMAIIHH.

Tabmuua 1 OcCHOBHBIE TEXHUYECKHME XapaKTEPUCTHUKU TpaHchopmaTopoB

TOJI-CAIII-35 u TOJI-CDIII-35 (st KJT)

3HaveHue napaMerpa

HaumenoBanwue nmapamerpa TOJI-CBUI-35
TOJI-CBIII-35
= (o1 XKD
1 HomuHnasbHOE HanpshkeHue, kB 35 27
2 HambGonbiee pabovee HanpspkeHne, KB 40,5 30

3 HomuHanbHbI 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 HoMuHanbHbIM BTOPUYHBIN TOK, A

5,1

5 HomuuanpHas yactoTa, I'11

50

6 Yncno BTOpUYHBIX OOMOTOK, He Ooliee

5

7. HomuHanpHast Bropu4Hasi Harpy3ka, B-A,
BTOPUYHBIX OOMOTOK:

JUISL U3BMEPEHNN

pu cos@z = 1

pu cosz = 0,8 (Harpy3ka MHAYKTUBHO — aKTHBHas)
JUISL 3ALIUTHI 3
ripu cos@2 = 0,8 (Harpy3Ka WHIYKTUBHO — aKTUBHAs) 3;

8 Kitacc Tounocrtu:

JUTSI ©U3BMEPEHUH U yueTa 0,25;0,2;0,5S;0,5; 1; 3;5; 10

JUTSL 3aIIUTHI 5P; 10P
9 HomunanbeHas npenenbHast KpaTHOCTh Kiou o1 2 710 35
BTOPUYHOM OOMOTKH JIJ1s 3AIIUTHI

10 HomuHanbHbI# K03 UIMEHT 6€30MacCHOCTH

puO0poB Kiuom BTOPUIHONM OOMOTKH JJI1 U3MEPEHU I ot 2 1o 35

- 10 TPeOOBAHUIO 3aKa3YMKa BO3MOKHO U3IOTOBIIEHHE TPAHC(POPMATOPOB € TEXHUUECKUMHU
napaMeTpamu, OTIIMYHBIMU OT YKa3aHHBIX B I.1I. 7, 9, 10.
- B 3aBUCUMOCTH OT BO3MOXKHBIX KOMOWHAIUM TEXHUYECKUX MapaMETpPOB, YKAa3aHHBIX B

Tabuie TpaHchopMaToOphl H3rOTABIMBAIOTCS B TPEX ra0apuUTHBIX pa3Mepax.

2.2 TpanchopmaTopbl 00ECIEUUBAIOT OJJHOBPEMEHHO JIBA YPOBHS U30JISIIUU
«a» u «o» mo I'OCT 1516.3. Ilpu oTCyTCTBUM CHEHHAIbHBIX TPeOOBaHUN CO
CTOPOHBI 3aKa3uMKka OJHOMHUHYTHOE MCIBITATEIbHOE HANPSHDKEHUE H3O0JISILUU

nepBuuHOr 00OMoTKHU Oepetcst cornacHo ['OCT 1516.3 st ypoBHS U30ISALIUM «O»,
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T.€. 95 kB. Ilpu 3TOM Bce TpaHC(pOpMATOphl, HE3ABUCUMO OT YPOBHS M3O0JIALIUH,
IIPOXOAAT KOHTPOJIb YPOBHS YAaCTUYHBIX pa3psloB, KOTOPBIA HE JOJDKEH
npesbiath 20 nKn npu HanpspkeHun uzmepenus 25,7 kB.

2.3. Knacc narpeBoctoiikoct TpancopmatopoB «B» mo 'OCT 8865.

2.4 3HaueHHS OJHOCEKYHJHBIX TOKOB TEPMHUYECKOW CTOMKOCTH H
AIIEKTPOIMHAMUYECKOM CTOMKOCTH TpaHC(HOPMATOPOB yKa3aHbl B TaOIHUIIE 2.
Tabmuna 2 3HauyeHUs OJHOCEKYHIHBIX TOKOB TEPMHUYECKOW CTOMKOCTH U

3NIEKTPOAMHAMUYECKON CTOMKOCTH TpaHCc(HOpMaTOpPOB

HoMUHANHEL Vcnonaenus TpancopMaTopoB
. 101,02,03, |04,05,06, |07,08,09, |01,02, 03, \ 04, 05, 06, | 07,08, 09,
MIePBUYHBIN o v >
ToK, A OI[HOCGKyH,Z[Hf;II/I TOK TEPMUYECKON Tox DIEKTPOAMHAMUECKOH
CTOMKOCTH, 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 16 315 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 KpuBble npenenbHOM KpaTHOCTH BTOPUYHBIX OOMOTOK JJIsi 3alUTHI U
KpUBBIE 3aBUCUMOCTH Kod(duimenta 0O€30mMacHOCTH TPUOOPOB BTOPUUHBIX
OOMOTOK ISl W3MEPEHUW OT HaArpy3kd BO BTOPUYHOM IIEMU TPHUBEACHBI B
MPUWIOKEHUH 2 HACTOSAUIEH TEXHUYECKOW NH(pOpMaIiu.

2.6 Tlopsimok pacyeTa TOKOB BO BTOPHYHON OOMOTKE JIJISl 3AIUTHI, OT TOKOB
KOPOTKOTO 3aMbIKaHUsI B TIEPBUYHOM Iemu TpaHcpopmaTopa U rpaduk HUX
3aBUCHUMOCTH TIPU PA3JIMYHBIX 3HAYEHUSX COS (P2, MPUBEACHBI B MPHIIOKEHUU 3
HACTOSIIIEN TEXHUYECKON MHPOPMALIHH.

2.7 KpuBble BOJBT-aMIIEPHBIX XapPAKTEPUCTUK BTOPUYHBIX OOMOTOK LIS
OCHOBHBIX BapUAHTOB TPAHC(POPMATOPOB MPUBECHBI B MPUIIOKEHUN 4 HACTOSIIICH

TEXHUYECKON MH(pOpPMAIIUH.
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ToyHbple  BEIMYMHBI  PAacCYETHOIO  3HAYCHUS  HANPSDKEHUsS, TOKOB
HAMarHU4MBaHUsL W CONPOTHUBIICHUS TOCTOSSHHOMY TOKY BTOPHYHBIX OOMOTOK
MPUBOSITCS B TACTIOPTE HA KOHKPETHBIN TpaHChOpMaTop.

PacuetHoe 3Hauenue HanpspkeHus coriiacHo ['OCT 7746 onpenensgeTcs mo

bopmyiie:

U=1,,, K+[R,+Z

=100 -0,8)2+(Z -0,6)2 , TIe

2HOM 2HOM

|20 — HOMUHAQJIBHBIM BTOPUYHBIN TOK, A;

K — HomMuHaNbHBIA KO3(PGUIIMEHT 0€30MacCHOCTH OOMOTKHU ISl MU3MEPEHHS WM
HOMUHAaJIbHAs MpeiebHas KPaTHOCTh OOMOTKH ISl 3aIUTHI;

R, — compoTuBieHre BTOPUYHOW OOMOTKH TOCTOSSHHOMY TOKY (U3MEpEHHOE),
IIPUBEIEHHOE K TEMIIEPATYPE, IPU KOTOPOH ONPENEIAIOT TOK HAMarHnyuBanusi, OMm;
Zrwom — HOMHUHAJIbHAS BTOPUYHAS Harpys3ka, Om.

Zyon = SZHOM/ I ZZHOM , T

S2nom — HOMHHANIbHASI BTOPUYHAS Harpy3ka, B-A

W3mepenuss HampspkeHHsT HEOOXOJUMO OCYUIECTBIIATh HEMOCPEACTBEHHO Ha
BBIBOJIaX HCIBITYEMOM BTOPUYHON OOMOTKH BOJBTMETPOM, MOKA3aHHS KOTOPOTO
IIPONIOPLMOHAIIBHBI CPEAHEMY 3HAUEHUIO HAIPSDKEHUS, a IIKala TpagynpoBaHa B
JEUCTBYIOIIMX 3HAYCHUSAX CUHYCOUIAIBHOU KPUBOM.

JlelicTByroniee 3HaueHUE TOKa HAMAarHUYMBAHUS CIEAYET U3MEPATHh AMIIEPMETPOM

KJIacca TOYHOCTH HE HMXKE 1.

Tox HaMarHMYMBaHUS BTOPUYHBIX OOMOTOK, BBIP@)KEHHBIN B %0,

1
Onpenensror o Gopmyne: 7, ) = ———-100%,
Ly ou -

rae K — koaddurmentst Kyon 1 Kpgow.
Tox HaMarHWYMBAaHHUSA BTOPHUYHBIX OOMOTOK JIJIs 3allIUThI JOJDKEH OBITh HE Oojee

5% - ms xkitacca SP u 10% - mg kimacca 10P.

Tok HamMarHWYKWBaHUS BTOPHUYHBIX 0OMOTOK AJI1 U3MEPCHUS TOJKCH OBITH HE MEHEE

10% ,T.e. mpu MPOITyCKaHUH MO BTOPUYHON OOMOTKE TOKA:

I2Ho,w ) K

|y (A) = 1, (%)
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3 YcrpoiicTBO

3.1 TpancdopMaTopbl BHIOJHEHBI B BUJIE OMOPHOUN KOHCTpyKumu. Kopryc
TpaHchopMaTopa BBIIOIHEH U3 STIOKCUIHOTO KOMIIAyH 14, KOTOPBIN OHOBPEMEHHO
SBJISIETCSI TJIABHOM M30JIsIIIMEN U 00eclieynBaeT 3aluTy OOMOTOK OT MEXaHUYECKHUX
Y KJIMMAaTUYECKUX BO3JICHCTBUM.

3.2 BbIBOABI IEPBUYHON OOMOTKHM PACIOJIOKEHBI HA BEPXHEW MOBEPXHOCTHU
Tpanchopmaropa. BropuuHble OOMOTKM pa3MElIeHbl KaxJas Ha CBOEM
MarHUTOMPOBO/IC. BHIBOIBI BTOPHUYHBIX OOMOTOK PaCIOJIOKEHBI B HUKHEH YaCTH
TpaHchopmaropa.

3.3 ns TpanchopMaTOpoB MPEayCMOTPEHbI CIENUANbHBIE H30JUPYIOLINE
Oapbepbl U3 KOMIAyHJa, PACHOJIOKEHHBIE B BEpXHEH yacTh TpaHchopmaTopa U
MO3BOJISIONINE YMEHBIIUTH PACCTOSIHUE MEXKIY MPOBOHUKAMU cocenHUX (a3 (mpu
YCIIOBUH M30JIMPOBKHU LIUH 3a rabaputaMu TpaHchopmaropa).

3.4 TpanchopmaTopsl HUMEIOT BO3MOXHOCTh 3a3€MJICHUSI BTOPUYHOU
OOMOTKH. [[7151 5TOT0 HEOOXOAMMO B COOTBETCTBYIOIINE KIIEMMbl BBEPHYTh BUHTHI,
coeMHAIoNMe Hadago oOmoTrok M1 ¢ ocHOBaHHMEM, KOTOpOE€ 3a3€MIJICHO NpH
oMoty 6oata M8.

Tpanchopmatopsl, uMmeroine 60Jiee TpeX BTOPUUHBIX OOMOTOK, ITOCTABISIOTCS
0e3 3a3eMJIeHHs] BTOpUYHOM OOMOTKH. B citydae He0O0X0MMOCTH MOCTaBKH JIAHHBIX
TpaHc(OpMATOPOB C 3a3eMIICHMEM BTOPHUYHOW OOMOTKH, HEOOXOAMMO YyKa3aTh
JTAHHOE TpeOOBaHUE MPHU 3aKa3e.

JIns 3aluThl BTOPUYHBIX BBIBOJIOB OT HECAHKIMOHMPOBAHHOIO JIOCTYyNa
MPEIyCMOTpPEHA MPO3pavHasi KPhIIIKa ¢ BO3MOXXHOCTHIO TIIOMOUPOBAHUSI.

3.5 TpancdopmaTopbl ¢ HOMHUHAIBHBIM TOKOM OT 5 710 400 A BKIIFOUUTEIHHO
UMEIOT JIOTIOJTHUTENIbHBIN JJeMEHT KperieHus M12 B 00nacTu TMepBUYHBIX
KOHTAKTOB. J[OTIOJHUTENBHBINA 2JIEMEHT KpEIUJICHUs MpeTHa3HA4YeH JId yCUJICHUS

dbuKcary moaBOASIIMX IITMH MPU HEOOXOUMOCTH.
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4 Pa3MenieHue 1 MOHTAXK

4.1 Tpauchopmarop ycranapnuBaroT B mkadax KPY, KPYH B cooTBeTcTBUU
C uepTexkaMu 3TUX u3nenuil. Kpemnenue tpanchopmMaTopoB Ha MECTE€ YCTAHOBKH
MPOU3BOMUTCS C MOMOIIBIO YEThIpeX 00NTOB KpemieHus M12 k MeTayuimueckomy
OCHOBAHHIO.

4.2 Tlpu MoHTaxke HEOOXOIUMO CHATH OKCHUIHYIO IJICHKY C TEPBUYHBIX
KOHTaKTOB TpaHc(hopMaTopa U C MOABOASIINX IIHH.

4.3 TIpoBoaa, mpucoeIUHsAEMbIe K BTOPUYHBIM BBIBOJIaM TpaHchopMaTopa,
JOJDKHBI OBITh CHA0XEHbI HAKOHEUYHUKAMU WM CBEPHYTHI B KOJIBIIO TIOJT BUHT M5 u
00JTy>KCHBI.

[Tpu MoHTaxe TpaHc(HOpPMATOPOB, UMEIOIINX O0JIEE TPEX BTOPUUHBIX OOMOTOK
CeAyeT YYUThIBATh, YTO MPOBOJA, MPUCOEAUHAEMbIE K BTOPHUYHBIM KOHTAKTaM,
JOJDKHBI OBITh CHAOXKEHBI IITHIPEBBIM HAKOHEYHUKOM CEUYCHHEM, He Ooliee 4 MM>.

[Ipu MOHTaXe ClielyeT yYUThIBATh, YTO MPH HANPABICHUH TOKA B MIEPBUYHOMN
nenu ot JI1 k JI2, BropuuHbIil TOK BO BHEITHEH 11enu (npudopam) HamnpasieH oT 11
Kk 12.

4.4 Jlna tpanchopmaropoB toka TOJI-COIII-35, nns ynoOcTtBa moabema,
OIyCKaHWS M yJepKaHUS Ha BECY, MOHTaXXHBIX M TaKeJIaXHbIX paboTax
JOMYCKAaeTcsl  BKPYYMBAThb B  MEPBUYHbIE KOHTAKThl  pbIM-O0iThl  M12
I'OCT 4751.

PbIM-007TBI B KOMILUIEKT MMOCTABKU TPaHC(HOPMATOPOB HE BXOJIAT.

4.5 Jlns tpanchopmaropoB Toka TOJI-COII-35 (mms JKJI) cTtpomoBka 3a

IICPBUYHBIC KOHTAKTBI 3aIIpCiIacTCd.
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5 MapkupoBka

5.1 TpanchopmaTopbl UMEIOT NACHOPTHYIO TAOJIMUYKY, BBIITOJHEHHYIO I10
['OCT 7746 u TabiuuKy C mpeIynpekKaaroneil HaAMIChI0 O BBICOKOM HaIPSKEHUN
Ha BBIBO/IAX PA30MKHYTHIX BTOPHUYHBIX OOMOTOK.

5.2 MapxkupoBka nepBuaHoit 0oMoTku JI1, JI2 BeIloIHEHA METOIOM JINThS Ha
KopIyce, BropuuHbix oomotok 111, 112, 211, 212 u T. A. BBINOJHEHA METOJIOM
JIMTIKOW anTUIMKALIAH.

5.3 MapxkupoBka TpaHcrioptHot Tapel - mo ['OCT 14192 Hanecena

HCIIOCPCACTBCHHO HA TApy.

[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

6 Mepbl 0e30macHOCTH

6.1 KoHcTpykuusi, MOHTaX M SKCIUTyaTalus TpaHC(HOPMATOPOB JTOJKHBI
COOTBETCTBOBaTh TpeboBaHusiM OezomacHocth 1o [OCT 12.2.007.0 wu
I'OCT 12.2.007.3, «lIpaBunm TEXHUYECKOW SKCIUTyaTallUU 3IIEKTPOYCTAHOBOK
norpedureneit», «lIpaBun 1o  oxpaHe  Tpyza  OpU  3KCIUTyaTalud
AIIEKTPOYCTAaHOBOK», U «IIpaBui yCcTpoKcTBa 3JEKTPOYCTAHOBOK.

6.2 He nomyckaeTcst Mpou3BOAUTH KaKue-T100 MePEKIII0UEHUS BO BTOPUYHBIX
LEeIsIX TpaHchopmaTopa, HE yOEIMBIIMCH B TOM, YTO HAIPSKEHUE C MEPBUYHOM
oOMOTKM cHSTO. B mpoiecce 5sKcIulyataniui J0DKHA OBITh — MCKIIIOYEHA

BO3MOYKHOCTh pa3MbIKaHUsI BTOPUYHBIX 1IeTiel TpaHchopmaTopa.
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

7 Texuuueckoe 00CTy:KUBAHUE
7.1 Ilpu TexHu4yeckoM OOCTYKMBaHUM TpaHchopMaTopa HEOOXOIUMO
coOmoaTh mpasuia pazaena « Mepbl 6€30MacHOCTIY.
7.2 Texuuuyeckoe 00CITy>)KMBaHUE MPOBOJUTCS B CPOKH, MPETyCMOTPEHHBIE
JUTSl YCTAHOBKH, B KOTOPYIO BCTPAMBAETCs TpaHCHOPMATOP.
7.3 Texunueckoe 0OCTy>)KUBaHUE TIPOBOIUTCS B CICAYIONEM 00bEeMeE:
- OYHMCTKa MOBEPXHOCTU TpaHCchopMaTopa OT MbUIU U TPA3H;
- BHEITHUN OCMOTp TpaHc(opMaTopa Ha OTCYTCTBUEC MTOBPEKICHHIA;
- U3MEpEHUE COMPOTUBIICHUS U30JIALMHA MEPBUYHON OOMOTKH MPOU3BOIUTCS
MerommeTpoM Ha 2500 B. ConpoTuBienue 10mxkHO ObITh HE MeHee 1000 MOwm.
- I3mepenne conpoTUBIICHHS U30JISIIMN BTOPUYHBIX OOMOTOK MPOW3BOIUTCS

merommeTpoM Ha 1000 B. ConpoTtuBienue nomkHo 061Th He MeHee S0 MOw.
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

8 YciaoBHOe 0003HaYeHUe TPaHCchopMaTopa

PacmudpoBka ycinoBHoro o603HaueHus Tpancopmaropa:

TO J-CDII-35-XX-X/X/X-X/X/X-XIX-X2

Kareropus pasmenenus no
I'OCT 15150

Knumatnueckoe UCIIOJIHEHNE
o

I'OCT 15150

HoMmuHanpHbII BTOPUYHBII

TOK, A

HomuHanbHbIM IEpBUYHBIN

TOK, A

Homunanehas Harpyska, B-A

Knacc Tounoctu

KoHcTpyKTUBHBII BapuaHT

HUCITIOJTHCHU A

HomunaneHoe Hanpspkenue, kB

3aperucTpupoBaHHBIH

TOBapHLIﬁ 3HaK U3IroTOBUTCIIA

C JIUTOH M30IAIIHEH

OnopHblit

Tpancdopmarop Toka

[Tpumep ycnoBHOTO 0603HAaYEHUsI OTIOPHOTO TpaHc(hOopMaTOpa TOKA € JIUTON H3osLuell Ha

HOMUWHAJIBHOC HAIIPAKCHUC 35 KB, KOHCTPYKTUBHOTI'O BapUaHTa UCIIOJIHCHUSA 01, C BTOpUYHBIMHU

oOMoTkamu kiacca ToyHoctu 0,2S u Harpy3kod 5B-A ayisg kKoMMepueckoro ydera, Kiacca

toudoctu 0,5 u Harpys3koi 10 B-A m1s nmogkitoueHus nenei u3Mepenus, kiacca Tounoctu 10P

Harpy3koi 15 B-A nns nogkiroueHus 1enei 3aiuThl, HA HOMMHAJIbHBIN NepBUYHBIN TOK 300 A,

HOMMHAaJIbHBIN BTOpI/I‘-IHHﬁ TOK 5 A, KIMMAaTH4YCCKOT'O MCIIOJTHCHU A <<y>), KaTCropuun pasMCuiCcHuA

2 o I'OCT 15150 mipu ero 3aka3e ¥ B JOKYMEHTAIIUU JPYrOro U3AEIUS:

Tpanchopmarop Toka
TOJI-CO11-35-01-0,25/0,5/10P -5/10/15-300/5 Y2
TY 3414-178-15356352-2012
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

13.09.2021

MHB. N2 nogn

2613

IIpu BbIOOpe wHcHOMHEHHS TpaHCHOPMATOPOB HEOOXOIUMO PYKOBOJCTBOBATHCS
npuiokeHueM 1 u Tabnurieit 2 HacTOAIIEH TEXHUYECKOW HH(POPMAIIHH.

[lpu 3aka3e HEOOXOAMMO YUYUTHIBaTh, YTO YBEIMUYCHHE TaKUX MApaMEeTpoOB, Kak
KOJINYECTBO BTOPUYHBIX OOMOTOK, HOMHUHAJIbHAsI HArpy3ka BTOPHYHBIX OOMOTOK, IpeielibHas
KpPaTHOCTb BEJET K YBEJIWYCHHIO rabapuToB TpanchopmaTopa, MO3TOMY B 3aBUCUMOCTH OT
COYETaHUs] TEXHHUYECKUX MapaMeTpoB, TabapuUTHBIE pa3Mepbl M UCIOJIHEHUE TpaHchopmaTopa
MOYKET U3MEHUTHCS OT YKa3aHHOTO B 3aKa3e.

[Ipu Hammuuu crenuanbHBIX TPeOOBAHWH K 3HAYCHUIO KOd(pQHUIMEHTa 0e30MacHOCTH
nprOOPOB BTOPUYHBIX OOMOTOK JIJIsl U3MEPEHUS U MIPEeIbHON KPaTHOCTH BTOPUYHBIX OOMOTOK
JUIA 3allUTHI, WX HEOOXOJMMO YKa3blBaTh B OINPOCHOM JIHCTE Ha TpaHcopmarop (cM.
IpUIOXKEHHE 7).

[lpu 3akaze TpaHCHOPMATOPOB C Ppa3HBIMH KOXPPHUIMEHTAMH TpaHCPopManuud Ha
BTOPUYHBIX 0OMOTKaX HEOOXOMMO YKa3bIBaTh HOMHUHAJIBHBIN IEPBUYHBIN TOK TpaHCc(hopMaTopa.
[To ymomuaHuio TpaHCGOPMATOPHI U3TOTABIMBAIOTCS C TICPBUYHBIM TOKOM, COOTBETCTBYIOIIUM
HauMeHbIIeMy K03 PUIHeHTy TpancGopmaIum.

Tpancdopmaropsl, npenHazHaueHHbIE 1T AU GepeHInaNIbHOM 3aIIUTH, TOCTABIISIFOTCS 110

CHeIHaIbHOMY 3aKa3y
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[oanwuck v paTa
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[oanwuck n paTa
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MHB. N2 nogn

9 Ceprudurarsl

Tpancpopmatopsl UMEIOT cepTUHUKATHIL:

Hexnapanus o coorBerctBuu POCC RU JI-RU.AB72.B.00020/18.

Brigan OOO «TexHo-cTangapT.

109428, r. MockBa, nip. Psizanckuid, 1.24, kopmyc 2.

CunerenbcTBO 00 yTBEepkAeHUH THa cpencts uamepenuit RU.C.34.010.A

Ne48592.

Brigano ®@enepaiibHbIM areHTCTBOM M0 TEXHUYECKOMY PETYIUPOBAHUIO U

Metpogioruu. 119991, r.Mocksa, B-49, I'CII-1, JIeHnHckuii mpocnexT, 1.9
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[oanwuck v paTa
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Ipunoxenue 2

KpuBble mpenesbHON KPaTHOCTH U 3aBUCUMOCTH KO3 dulieHTa

0e301acHOCTH IPUOOPOB OT HATPY3KH

Kpussie npenenbHO KpaTHOCTH BTOPUUHBIX OOMOTOK JJIs

Harpy3koit 15 BA tpanchopmMaTopoB ¢ nepBUYHBIMU TOKaMHU
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3a1mThI ¢ Ki1accamu TogyHOoCTd 5P u 10P 1 HoMuHaAIBHOM
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KpuBble nipenenbHO# KpaTHOCTH BTOPUYHBIX OOMOTOK JJIs
3a1uThI ¢ Kiaccamu To9HOCTH SP 1 10P 1 HOoMUHAIBHOM
Harpy3koit 15 BA tpancdopmaropoB ¢ nepBUYHBIMU TOKaMU
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[Iponomkenue npuinoxeHus 2

Kpussie npeaenbHOi KpaTHOCTH BTOPUYHBIX OOMOTOK AJIs
3anmThl ¢ Ki1accaMu TouHocty SP 1 10P 1 HomuHanbHOM
Harpy3koil 15 BA tpancdopmaropoB ¢ nepBUYHBIM TOKOM
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[Iponomkenue npunoxKeHus 2

KpuBsie npeaensHoi KpaTHOCTH BTOPUYHBIX OOMOTOK JJIs

3alllUThI C KIaCCaMH TOYHOCTH 5P u 10P n HOMHHAILHOM

Harpy3koil 15 BA tpanchopMaTopoB ¢ epBUYHBIM TOKOM
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[Iponomkenue npuinoxeHus 2

Kpussie npenenbHOi KpaTHOCTH BTOPUYHBIX OOMOTOK J1JIst

Harpy3koi 20 BA tpancgopmMaTopoB ¢ nmepBUYHBIMU TOKAMH
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[Iponomkenue npuinoxeHus 2

KpuBsble nipenenbHOM KpaTHOCTH BTOPUYHBIX OOMOTOK JIJIsI
3ammThl ¢ Ki1accamu TouHOoCTU 5P 1 10P u HoMuHAIBHOI
Harpy3koit 20 BA tpancdopmMaropoB ¢ nmepBUYHBIM TOKOM
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Harpy3koit 20 BA tpancdopmaropoB ¢ mepBUYHBIM TOKOM
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[Iponomkenue npuinoxeHus 2

Kpussie npenenbHO KpaTHOCTH BTOPUUYHBIX OOMOTOK AJIse

3alIUThI C KJIaCCaMH TOYHOCTH 5P u 10P u HOMHUHAILHOM

Harpy3koi 20 BA tpancdopmMaTopoB ¢ nepBUYHBIM TOKOM
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KpuBsble nipeenbHOM KpaTHOCTH BTOPUYHBIX OOMOTOK JIJIsI
3ammThl ¢ Ki1accamu TogHoCTd 5P 1 10P u HoMuHAIBHOI
Harpy3Kou 20 BA TpaHcPopmMaTopoB ¢ NEPBUYHBIM TOKOM
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[Iponomkenue npuinoxeHus 2

Kpussie npenenbHOi KpaTHOCTH BTOPUYHBIX OOMOTOK J1JIst

Harpy3koi 30 BA tpancpopmMaTopoB ¢ nmepBUYHBIMH TOKAMH

3ammThl ¢ Ki1accamu TogyHoCTd 5P 1 10P u HoMuHAIBHOMI
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Harpy3Kou 30 BA TpaHc(PopmMaTOpOB ¢ NEPBUYHBIMU TOKAMHU
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[Iponomkenue npuinoxeHus 2

Kpussie npeaenbHOi KpaTHOCTH BTOPUYHBIX OOMOTOK AJIs

Harpy3koi 30 BA tpancdopmaTopoB ¢ nepBUYHBIM TOKOM

3ammThl ¢ Ki1accamu TouHOoCTU 5P 1 10P u HoMuHAIBHOI
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KpuBble nipeenbHOM KpaTHOCTH BTOPUYHBIX OOMOTOK JIJIsI
3ammThl ¢ Ki1accamu TouHoCTd 5P 1 10P u HoMuHAIBHOI
Harpy3Kou 30 BA TpaHcGopmMaTopoB ¢ NEPBUYHBIM TOKOM
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[Iponomkenue npuinoxeHus 2

Kpussie npenenbHO KpaTHOCTH BTOPUUYHBIX OOMOTOK AJIse

3alIUThI C KJIaCCaMH TOYHOCTH 5P u 10P u HOMHUHAILHOM

Harpy3koi 30 BA tpancdopmMaTopoB ¢ nepBUYHBIM TOKOM
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S, BA
KpuBsble nipeenbHOM KpaTHOCTH BTOPUYHBIX OOMOTOK JIJIsI
3ammThl ¢ Ki1accamu TogHoCTd 5P 1 10P u HoMuHAIBHOI
Harpy3koi 30 BA tpancdopmaropoB ¢ nmepBUYHBEIM TOKOM
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

[Iponomkenue npuinoxeHus 2

npUOOPOB OT HArPY3KU BTOPUIHBIX OOMOTOK JJIST ©3MEPEHUS
kimaccoB TouHocTu 0.5; 0.5S; 0.2; 0.2S npu HOMUHATBHOI

KpuBsie 3aBUCUMOCTH KO3 PUIIMEHTa O€3011aCHOCTH

nHarpyske 10 BA nyst tpanc@opmaropoB ¢ nepBUYHBIMU
tokamu 20...300A u 600A

2613
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KpuBsie 3aBUCUMOCTH KO3PPUIIMEHTa OE30M1aCHOCTU
npUOOPOB OT HArPY3KHU BTOPUYHBIX OOMOTOK I U3MEPEHUS
kimaccoB TouHoctu 0.5; 0.5S; 0.2; 0.2S npu HOMUHATBHO
Harpy3ke 10 BA nns tpancdopmaTopoB ¢ NEpBUUYHBIMU
toxamu 400A, 800A
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[Iponomkenue npuinoxeHus 2

npUOOPOB OT HArPY3KU BTOPUIHBIX OOMOTOK JJIST ©3MEPEHUS
kimaccoB TouHocTu 0.5; 0.5S; 0.2; 0.2S npu HOMUHATBHOI
Harpy3ke 10 BA st TpaHcopMaTopoB ¢ IEPBUYHBIM TOKOM

KpuBsie 3aBUCUMOCTH KO3 PUIIMEHTa O€3011aCHOCTH
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KpuBsie 3aBUCUMOCTH KO3PPUIIMEHTa OE30M1aCHOCTU
NpUOOPOB OT HArPY3KU BTOPUUYHBIX OOMOTOK JIJIsI ©3MEPECHHUSI
kimaccoB TouHoctu 0.5; 0.5S; 0.2; 0.2S npu HOMUHATBHO
g Harpyske 10 BA st tpancgopmaTtopoB ¢ IEPBUYHBIM TOKOM
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[Iponomkenue npuinoxeHus 2

Kpusble 3aBucuMocty ko3 duieHTa 6€30nacHoCTH
nprOOPOB OT HATPY3KH BTOPUYHBIX OOMOTOK JIJIsl ©3MEPEHUS
kiaccoB ToyHocTtu 0.5; 0.5S; 0.2; 0.2S npu HOMUHATBHOM
Harpyske 10 BA s tpancopmaropoB ¢ nepBUYHBIM TOKOM
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Kpussie 3aBucumocTtr ko3¢ durimenta 6€30mMacHOCTH
MPHUOOPOB OT HArpy3KH BTOPUYHBIX OOMOTOK JIJISI U3MEPEHUS
kiaccoB TouHoctu 0.5; 0.5S; 0.2; 0.2S npu HOMUHANBHOI
5 Harpyske 10 BA st TpancopmaropoB ¢ mepBUYHBIM TOKOM
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

13.09.2021

MHB. N2 nogn

2613

Mpunoxenue 3
3aBUCUMOCThH TOKOB BTOPUYHON OOMOTKH JJis 3aIlIUTHI OT TOKOB

KOPOTKOTO 3aMbIKaHUS B IEPBUYHON 0OMOTKE TpaHchopMaTropa

1 10 100 1000 |

/ /
A
|41

228

Il

lnac

l1 — TOK KOPOTKOTO 3aMBIKaHUsI, IPOTEKAIOIINI TI0 IEPBUYHON 0OMOTKE TpaHchopMaTopa B
peasbHbIi MOMEHT BPEMEHH, A;

| 1nac- MEPBUYHBIN TOK HAchILeHUs (A), T.€. MAKCUMAaJIbHBIM TOK B IEPBUYHON OOMOTKE, IIPU
KOTOPOM I10JIHAasi TOKOBAs! IOIPEIIHOCTh MPH 3a/1aHHON BTOPUUHON Harpy3ke He MpeBbILIaeT
10%.

I2 — TOK, MpoTeKaroMii BO BTOPUYHOM LIeMH TpaHC(POopMaTopa B peabHbIii MOMEHT BpEMEHH,
A;

|21ac- BTOPHUYHBIN TOK HAChIEHUs (A), T.€. MAKCUMAaJIbHBIM TOK BO BTOPUYHOI 0OMOTKE, U

KOTOPOM I10JIHasi TOKOBAsi OTPELIHOCTD IIPU 3aJaHHON BTOPUYHON HAarpy3Ke He MPEBBIIIACT
10%.
ITopsinok ornpezesneHns TOka BO BTOPUYHOM LIETIH CIIEAYFOIIHIA:

1) Tlo kpuBBIM TpeneNbHON KpaTHOCTH ompenensercs 3HaueHue «K» s

(akTHUECKOI Harpy3Ku Ha BTOpUYHON 0OMOTKE TpaHc(opmaTopa.

——cos¢ =1
v -
] —&— cos@ = 0.95

—8-cosp =0.8

/ =8—cos¢p =0
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[oanwuck v paTa
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13.09.2021

MHB. N2 nogn

2613

[Iponomkenue npunoxeHus 3

2) o dopmyre 1. = K1, , rae l1yon- HOMEHATBHEIH EPBHYHBIT TOK, A

OTIpeIeIIIeTCS 3HAYCHHE MEPBUIHOTO TOKA HACKHIIIICHUS.

3) 3Has TOK KOPOTKOI'O 3aMBIKaHUSI MOKHO HAWTH M0 rpa)uKy 3HAYCHHE Ha OCH
a0crucc.

4) HaxoauTcs opAMHAaTa, COOTBETCTBYIOIIAS TOUKH MIEPECEUCHUS] KPUBOI CO

3HaYEHHUEM I10 OCH a0cCIHCC.

5) Omnpenensiercst 3Hadenue lp, ncxomns u3 coorHomenus Ly, = K-1,,,,

A€ |2uom - HOMUHATIBHBIN BTOPUYHBIN TOK, A.
Ilpumepl:
Paccmompum — cnyuati  onsa mpancpopmamopa  100/5, ¢ akmuuecxoii  Hazpy3Kot,
coomeemcmeyroujeti Homunanrohou 15B-A ¢ coSp=0,8 u npedenvrou kpamnocmoio 12, npu

NPOMeEKanuu no nepeudHoL 0OMomke mpancgopmamopa moka kopomrozo 3amvikarus 20000

A.

IL,.=K-1,,6 =12-100 =1200 A
3nauenue no ocu abcyucc:
I, _ 20000 167
I 1200

1nac

Ilo epaghuxy onpedensiem coomeemcmayowee 3uaverue no ocu opournam — 1,6.

IZHac :K.IZHOJI/Z :12 5: 6OA

I, =1, -16=60-16=94

T'.e. 0na 0anno2o mpancghopmamopa npu HOMUHANLHOL HaA2PY3Ke U NPOMEKAHUU NO NePEUYHOU

obmomxe moka 20 kA, mok 6o emopuuHou oomomxke 07 3auumol 6yoem 96 A.
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[IponomkeHue npuioKeHus 3
Ilpumep 2:
Paccmompum cryuaii 0ns mozo srce mpancgopmamopa, HO 8 pedcume npo8edeHUst UCHbIMAHUSA
Ha CMOUKOCMb K MOKAM KOPOMKO20 3aMulKanus. B smom cnyuae, emopuunas obmomka
3AMKHYMA HAKOPOMKO nepemvlukol, m.e. Haepyska oxono 0,5 B-A ¢ cosgp=1.

Ilpu maxoii naepyske K = 50..60 (onpedensemcs no Kpusbim npeoeibHol Kpamuocmu).

I, =K-I, =60-100 =6000 A

3nauenue no ocu 61601/;1/!06.'

l, 20000 ..
6000

1nac

1o epaghuxy onpedensiem coomgemcmeyroujee 3navenue no ocu opounam — 1,7.

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

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

T.e. Ons 0anno2o mpancgopmamopa moxK 80 GMOPUYHOU 0OMOMKe O 3AUUMbL 8 PeHcUMe

UCHBIMAHULL HA CMOUKOCHb K MOKAM KOPOMKO20 3aMblKaHusi 0yoem paeen npumepHo 510 A.
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[oanwuck v paTa

NHB. N2 ny6s.

B3am. /HB. N2
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MHB. N2 nogn

Ipuioxenue 4

Kpussie BAX BTOpUYHBIX 0OMOTOK

100

104

100m

10ma, 100m.e,

BAX BropuuHoit ooMoTku aig usmepenus ¢ KT 0,5, HomuHaneHoM Harpy3koi 10
B-A
U Kguon =10 Tpancpopmaropos ¢ nepBuunbiMu Tokamu 20..300, 600 A.
Compotuiieare 00MOTKH TIocToTHHOMY TOKY — 0,07 Om.

1004

1%

100mh

Tma, 10ms, 100rmA,

BAX Bropuunoit oomotku miis usmepenus ¢ KT 0,5S, HomuHanpHOM Harpy3Koi
10 B-A
1 Kguon =10 Tparcopmaropos ¢ nepBuunbiMEu Tokamu 20..300, 600 A.
ComnpoTuBiieHHe 0OMOTKH OCTOSIHHOMY TOKY — 0,08 Om.

2613

et

0PT.135.016 TH
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MHB. N2 nogn
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1004

LT

1 00ms

[Tponomkenue npunoxenus 4

Tmd,

10ma,

100m2,

BAX Bropuunoit oomotku st uamepenus ¢ KT 0,2; 0,2S, HomuHaIbHOM

Harpy3Kou

10 B-A u Kgyon =10 TparchopmaTopoB ¢ nepeudabiMu Tokamu 20..300, 600 A.
CormpoTtuBiieHre 0OMOTKH MOCTOSSHHOMY TOKY — 0,10 Om.

1004

10,

100m2,

BAX Bropuunoit oomoTtku jis 3amuthl ¢ KT 10P HoMuHanbpHOM Harpy3koit 15

B-A

U Kon =10 Tpancopmaropos ¢ nepBuuHbiMHu Tokamu 20..300, 600 A.
CornpoTuBieHre 0OMOTKH MOCTOSSHHOMY TOKY — 0,12 Om.
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[oanwuck v paTa
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1004 —

10

100m*

1ams

[Tponomkenue npunoxenus 4

Tma, 10,

BAX BropuuHnoit ooMoTku g usmepenus ¢ KT 0,5, HomuHaneHoM Harpy3koi 10

B-A

1 Kguon =10 Tpanchopmaropor ¢ nepBuunabiMu Tokamu 400, 800 A.

ComnpoTtusiieHre 00MOTKH NOCTOSSHHOMY TOKY — 0,094 Owm.

18

100

100m

1amy

1ma, A0ma,

BAX Bropuunoit oomotku s usmepenus ¢ KT 0,5S, HomuHanpHOM Harpy3Koi

10 B-A

1 Kguon =10 Tparchopmaropos ¢ nepBuuabiMu Tokamu 400, 800 A.

ComnpoTuBiieHHEe 0OMOTKH OCTOSHHOMY TOKY — 0,105 OmM.

12
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[oanwuck v paTa
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1 00ms"

1000

T

100ms

[Iponomkenue npunoxenus 4

Tma,

1 0m.A,

100m A,

BAX Bropuunoit oomotku it uamepenus ¢ KT 0,2; 0,2S, HomuHaIbHOM

Harpy3Kou

10 B-A u Kgyon =10 TpanchopmaTopoB ¢ neppuaabiMu Tokamu 400, 800 A.
ConpoTtuBiieHHEe 0OMOTKH NOCTOSSHHOMY TOKY — 0,125 Om.

18

10me,

100m2,

BAX Bropuunoit oomotku i 3amuthl ¢ KT 10P, HomMmuHanbHOM Harpy3koit 15

B-A

1 K,on =10 TpancdopmaTopos ¢ nepsuunsiMu Tokamu 400, 800 A.
ConpoTuBiieHre OOMOTKH MOCTOSIHHOMY TOKY — 0,16 Om.
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[oanwuck v paTa
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1004

0%

'

100ms*

Toms

[Tponomkenue npunoxenus 4

100m.e, 18

BAX BropuuHnoit ooMoTku g usmepenus ¢ KT 0,5, HomuHaneHoM Harpy3koi 10

1000

1To0m

B-A

1 Kguon =10 TpanchopmatopoB ¢ nepBuuHbiM TokoM 1000 A.
CormpoTtuBiieHre 00MOTKH MOCTOSSHHOMY TOKY — 0,10 Om.

ma,

100m.2, 1.4

BAX Bropuunoit oomMoTku aisg usmepenus ¢ KT 0,5S nomunansHoM Harpy3koi 10
B-A u Kguon =10 TpanchopmaTtopos ¢ nepsuunbiM TokoMm 1000 A.
CornpoTtuBienre 00MOTKH NOCTOSSHHOMY TOKY — 0,12 Om.

3am

0441-1631

13.09.21

N3m

Iner

Ne gokym.

/I'Io,qn.

OaTa
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[oanwuck v paTa
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[oanwuck n paTa
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2613

100

10

100ms"

100%

100ms

[Tponomkenue npunoxenus 4

10mA,

100mA,

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

Harpy3Kou

10 BA u Kgyon =10 TpanchopmaTopor ¢ nepBudHbIM TokoM 1000 A.

CormpoTtuBiieHre 0OMOTKH MOCTOSSHHOMY TOKY — 0,13 Om.

18

1ma

10mA2,

100m2,

BAX Bropuunoit oomotku i 3amuthl ¢ KT 10P, HoMunranpHOM Harpy3koit 15

1 K,on =10 Tpancopmaropos ¢ nepBuyHbiM TokoM 1000 A.
ConpoTuBiieHre OOMOTKH MOCTOSIHHOMY TOKY — 0,17 Om.

B-A

1

3am

0441-1631

Fpay]

13.09.21

N3m

Iner

Ne gokym.

/I'Io,qn.

!

OaTa

0PT.135.016 TH

et

41

Konuposan

dopmat A4




[oanwuck v paTa

NHB. N2 ny6s.

B3am. /HB. N2

[oanwuck n paTa

13.09.2021

MHB. N2 nogn

2613

1005

0%

100ms"

1004

1 00rm'

[Tponomkenue npunoxenus 4

Tmd, 10rms, 10T, 1.8

BAX Bropuunoit oomotku st uamepenus ¢ KT 0,5; 0,5S, HomuHanbHOM
Harpy3Kou
10 B A u Kgyuon =10 TpanchopmatopoB ¢ nepBuuHbIM TOKOM 1500 A.
CornpotuBieHre 0OMOTKH NOCTOSSHHOMY TOKY — 0,16 Om.

1im., 10ma, 100ma, 1.8

BAX Bropuunoit oomotku st uamepenus ¢ KT 0,2; 0,2S, HomuHanbHOM
Harpy3Kou
10 B A u Kgyuon =10 TpanchopmatopoB ¢ nepBuuHbM TokoM 1500 A.
ConpoTuBiieHre OOMOTKH MOCTOSTHHOMY TOKY — 0,18 Om.

et

3am

0441-1631 | Bppurap 130921 OPT.135.016 TU 42

N3m

Iner

Ne gokym. /I'Io,qn. I HaTta

Konuposan dopmat A4




[oanwuck v paTa

NHB. N2 ny6s.

B3am. /HB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

100

100m

[Tponomkenue npunoxenus 4

T

10mA, 1 00me, 1A

BAX Bropuunoit oomoTtku jis 3amuthl ¢ KT 10P, HomuHanbsHOM Harpy3koi 15

B-A

1 K,on =10 Tpancopmaropos ¢ nepBuyHbiM TOKOM 1500 A.

ConpoTuBiieHre OOMOTKH MOCTOSIHHOMY TOKY — 0,23 Owm.

uB

30 -

25

X
I

20

15

10

I, A

BAX Bropuunoit oomotku juis usmepenus ¢ KT 0,5;0,5S; 0,2; 0,2S, nomuHanbHOM

Harpy3koii 10 B-A u Kgon =10 TpancdopmaTopos ¢ nepBudHbiM TokoM 2000A.

ComnpoTuBiieHHEe OOMOTKH TOCTOSIHHOMY TOKY — 0,19 Om.

2613

3am

0441-1631

et

o 0PT.135.016 TH

N3m

Iner

Ne gokym.

/I'Io,qn. I OaTa
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

[Iponomxkenue npunoxenus 4

60

50

L 4

40

» 30

WY

20

10

I, A

BAX Bropuunoit oomoTku s 3amuthl ¢ KT 10P, HomMmuHansHOM Harpy3koi 15

B-A
U K,ion =10 Tpancopmatopos ¢ nepBudHbiM TOKOM 2000A.

ConpoTuBiieHHEe OOMOTKH MOCTOSIHHOMY TOKY — 0,27 Om.

35 |

30 149
b4

25

20

15

10

1, A

BAX Bropuunoit oomotku juis uzmepenusi ¢ KT 0,5;0,5S; 0,2; 0,2S, nomuHanbHOM

Harpy3koit 10 B-A u Kgyon =10 TparcpopmaTopoB ¢ nepBudHbIM TOKOM 2500A.

ComnpoTtusiieHre 0OMOTKH MOCTOSSHHOMY TOKY — 0,245 Owm.

2613

3am

et

0441-1631 M 13.09.21 0PT.135.016 ™

N3m

Iner

Ne gokym. /I'Ionn. I HaTta

44
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

[Iponomxkenue npunoxenus 4

70

0 4

60 ol

50 rd

40 -

UB

30

20

10

I, A

BAX Bropuunoit oomotku jis 3amuthl ¢ KT 10P, HomMmuHanbsHoOM Harpy3koit 15

B-A

U Kyon =10 TpancopmaTopos ¢ nepBudHbIM TOKOM 2500A.

ConpoTuBiieHHEe 0OMOTKH NOCTOSHHOMY TOKY — 0,358 Owm.

2613

3am 0441-1631 M 13.09.21

N3m

Nuer Ne gokym. /I'Ionn. HaTta

0PT.135.016 TH

et

45

Konupos

an
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

IMpusnoxenue 5
CxeMbl NOJKIIIOUEHUs TpaHC(HOpMaTOPOB

CraHmapTHBIC CXEMBI MTOAKIIOUEHUS TPAHC(HOPMATOPOB:

R W
0 ain

e - e ni anz il 2

Y

e N1 iz il 2 4Nl Wz

CxeMa moAKIIOYEHUS TPAHCPOPMATOPOB € MEPEKITIOUEHHUEM 10 BHICOKOM CTOPOHE:

HZ KT /12

LRI
Ol

Mz N7 N

2613

3am 0441-1631 M 13.09.21 0PT.135.016 ™

N3m

Nuer Ne gokym. /I'IO/:m. HaTta

46
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[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

[IponoikeHne MpUIIOKEHUS S

Cxembl OJIKIIIOYEHUS TPaHC(HOPMATOPOB C OTBETBICHUSIMHI BTOPHUUYHBIX OOMOTOK:

mr mz w3 2171 212 213

L

nr mz w3

2613

et

3am 0441-1631 M 13.09.21 0PT.135.016 ™

N3m

Nuer Ne gokym. /I'IO/:m. HaTta

47

Konuposan dopmat A4




[oanwuck v paTa

NHB. N® nyon.

B3am. MHB. N2

[oanwuck n paTa

M 13.00.2021

MHB. N2 nogn

Ipuioxenue 6

HepequL JOKYMCHTOB, HAa KOTOPBIC JaHbI CCBIJIKH

O0603HaUYeHUE TOKYMEHTa

HaumeHnoBanue nokyMeHnra

I'OCT 15150-69

Mamunsl, npuOoOpsl U Apyrue TeXHU4eckue u3zaenus. VcnoaHeHus
JUIS pa3iMyHbIX KIMMaTH4ecKuX paiioHoB. Karteropuu, ycioBus
AKCILTyaTalluu, XpaHEHHsI U TPAHCIIOPTUPOBAHUS B YACTH BO3AECUCTBUS
KJIIMMaTH4eCKHUX ()aKTOPOB BHEIIHEH Cpelibl.

['OCT 17516.1-90

Wznenust snektporexHuuyeckue. OOmue TpeOoBaHMS B YacTH
CTOMKOCTH K MEXaHWYECKUM BHEIITHMM BO3/ICHCTBYIONIMM (aKTOpaMm.

['OCT 15543.1-89

Wznenust  snektporexHuuyeckue. OOmue TpeOoBaHMS B  YacTH
CTOMKOCTH K KJIMMATH4YE€CKUM BHEIIHUM BO3JICHCTBYIOIINM (aKTopaMm.

'OCT 9920-89

DNEKTPOYCTAHOBKH IEPEMEHHOTO TOKa Ha HampspkeHue oT 3 1o
750 xB. /lnHa nyTH yTe4Ky BHEITHEH U30JISIIUN.

['OCT 14254-2015

CreneHu 3alMThI, obecreurBaeMblie 000m0ukamMu (Kozpl IP)

['OCT 1516.3-96

DnekTpoobopyAOBaHNEe MMEPEMEHHOTO TOKA HA HANpshKeHHe oT 1 10
750 xB. TpeboBaHus K IIEKTPUICCKON MPOYHOCTH U3OJISAIINH.

I'OCT 12.2.007.0-75

CCBbT. MWzpenua oanexrporexHuuyeckue. OOmue  TpeboBaHUS
0€301acCHOCTH.

I'OCT 12.2.007.3-75

CCBT. DnexTpoTeXHHUYECKHE YCTPOMCTBA Ha HaIPSHKEHHUE CBBIIIE
1000 B. TpeboBanus 6€301MacHOCTH.

['OCT 8865-93

MaTepI/IaJH)I SJICKTPOU3OJIAUOHHBIC OJId DJJCKTPUYCCKUX MAlllWH,
TpaHcGopMaTopoB u anmnaparos. Knaccudukanus o
HarpeBOCTOMKOCTH.

I'OCT 7746-2015

Tpanchopmaropsl Toka. O01IME TEXHUYECKHE YCIOBUS.

I'OCT 4751-73

PeimM-00nThl. TeXHUYECKUE YCIOBUS.

T'OCT 14192-96

MapKHpOBKa I'py30B.

2613

et

3am

0441-1631

130921 0PT.135.016 TH
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N3m

Iner

Ne gokym.

/I'Ionn.
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normacs://normacs.ru/2te?dob=44378.000000&dol=44439.447755
normacs://normacs.ru/jr8?dob=44378.000000&dol=44439.447743
normacs://normacs.ru/5ba?dob=44378.000000&dol=44439.447743
normacs://normacs.ru/126j?dob=44378.000000&dol=44439.447731
normacs://normacs.ru/11jel?dob=44378.000000&dol=44439.447731
normacs://normacs.ru/54h?dob=44378.000000&dol=44439.447720
normacs://normacs.ru/5k7?dob=44378.000000&dol=44439.447720
normacs://normacs.ru/fvh?dob=44378.000000&dol=44439.447708
normacs://normacs.ru/5ao?dob=44378.000000&dol=44439.447708
normacs://normacs.ru/11jml?dob=44378.000000&dol=44439.447697
normacs://normacs.ru/v2s?dob=44378.000000&dol=44439.447685
normacs://normacs.ru/54b?dob=44378.000000&dol=44439.447674

Ipuaoxkenue 7

SQNEKTPOWNAUT

CAMAPA

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

OMPOCHbIN INCT

443048, Poccus, r. Camapa, noc. KpacHasi 'nuHka, kopnyc 3aBogoynpasnexHms OAO "Onektpowut"

MHH 6313009980
K 631050001

Ha nsmepurenbHble TpaHcdopmaTopbl Toka npoudsoactea 3A0 “TK “Onekrtpowut” — TM Camapa”

3akasuuk
(HaMmeHOBaHVe NpeanpUsTAs, FOPOA)
Wcnonuutens: ®NO Ten.:
dakc:
XapaKkTepucTuKM npeacTaBreHbl B COOTBETCTBMU C TEXHUYECKOW MHdopMauumen npomssogutens (TU) v
Tun Tpa opmaropa: TOJI, TN, TN TOon nn |:| Twn |:|
HomuHanbHoe HanpsbkeHue, KB 35 H ‘
WUcnonHeHue: 01-09; H ‘
(BaronHsemcss nNo  4ucny — 8MOPUYHbIX 1-a 2-5 3-1 4-5 5-a1
06MOMOK) obmomeka || o6Momka || o6Momka || o6momka ||o6mMomka
HoMuHanbHbLIN nNepBUYHbLIN TOK, A
(803MOXHbIe 3HauveHus: 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  BTOPUYHLIA TOK, A
(803MOXHbIE 3HaYeHusi: 1; 5%)
Knacc To4HOCTM OGMOTOK UamepeHus
= 3aWmnTbI (803MOXHbIe 3HadeHus: 0,2S; 0,2;
= 0,5S;0,5; 1; 3; 5; 10 - dns usmepeHuti)
8 (603MOXHble 3HayeHusi: 10P*; 5P — dns
= 3awumsi)
- HomuHanbHass BTopu4yHasa Harpy3ska, BA
(803MOXHbIe 3HayeHus:: om 1 0o 60, 10%
15%)
5 HoMuMHanbHbIXN TOK OAHOCEKYHAHOW
=y TEPMUYECKON CTOMKOCTH, KA
o
@ KoadhdmumeHT npepenbHOM KpaTHOCTU
= (0n1s1 3awumsi),
Kiom (803MOXHbIE 3HayeHus: om 2 do 35,
10%)
= KoaddmumeHT 6e3onacHocTu npubopos KonuuecTBo, -
< (dns1 usmepeHuli), wr.
§ KBuom (803MOXHbIE 3Ha4yeHusi: om 2 0o 35,
fas] 10*)
N Knumatunyeckoe McCnosiHeHMe M KaTeropms pasmeLueHmns — Y2.
el e MpumeyaHue
= [sp]
=1~ HeBocTpeboBaHHble rpadbl NPOYEPKHYTH narta nognuck
S “* - TUNoBble NapameTpsbl. M. n
=
= Oupekuusa no npogaxam TpaHchopmMaTopoB:
\c 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
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