BEKF

PYKOBOOCTBO

MO SKCIMNYATALIUAN
TpaHcdopMaTopbl TOKa
U3MepuTerbHbie

Ha HanpsbkeHne 0,66 kB
TMna TTE




1 HA3HAYEHUE

TpaHcdopMaTopsl Toka usMeputensHble TTE u TTE-A 0,66 kB (panee
- TpaHchopmaTopsl) NpefHasHaueHbl ANs Nepefayn cUrHana n3Mepu-
TenbHOW WHdOpPMaLMM NpubopaM U3MepeHus, 3aluTbl, aBTOMATUKM,
CUrHanuMsauun wn ynpasneHuUsa B 3N1eKTPUYECKUX uenax rnepemMeHHoro
Toka 4acToToi 50 Iy,

2 TEXHUWYECKUE XAPAKTEPUCTUKH

TpaHchopmaTopbl NoApa3AensoTCs Mo cNeayluiuM 0CHOBHbLIM Mpu-

3HaKaM:

- M0 NPUHLMMY KOHCTPYKLUMK: WiHHble TTE-X (X-paszmep wuksi);
onopHble TTE-A (co BCTpoeHHOM WwinHow)

- M0 YMCAy CTyNeHeil TpaHChOopMaLMK: OAHOCTYNEHYaThIE;

- 10 YNCNY BTOPUYHbIX 0BMOTOK: 15 N3MEPEHUS 1 yyeTa;

- no yncny koagpuuneHToB TpaHcHOPMaLMU: C OAHUM KO3GPULMEHTOM

TpaHcpopMaLmum.

CTpykTypa ycnoBHoro o6osHaueHus:
TTE - XX - XXX/ X

HoMWHanbHbIN BTOPUYHBIA
ToK TpaHcdopmatopa | ZHom, A;

HoMuHanbHbIi nepBUYHBIR
Tok TpaHcpopmaTopa | THom, A;

A - MofileNlb CO BCTPOEHHO NepBUYHOWA
obmoTKoN.

30; 40; 60; 85; 100; 125 - Mogenu, oTanyaio-
umecs Maccoit, rabapuTHbIMK pa3Mepamm
v npeobpasyembiMu Tokamu, 6e3 BCTpoeH-
HOW NepBUYHOI 06MOTKM.



2.2 OcHoBHble NapaMeTpbl TpaHcGOpPMaToOpoB NpuBeeHbl B Tabnuue 1:

Tabnuua 1
Moaundukaums TpaHchopmMaTopoB
napametpa TTE-A [ TTE-30 [ TTE~4o | TTE-60 | TTE-85 [TTE-100[TTE-125
HoM. Hanpsxe-
Hue U, kB 0.66
Hanbonbwee
pab.Hanpsxe- 0,72
Hue, KB
Hom. yactota 50
cetu fuou My
5,10,15, 20,
25,30, 40, 2300 goo. | 100,
50, 60, 75, 100, 400' 750 1200' 1600,
Homunanenein | 80,100, 120, | 150, | 300, 500 | 800 | 1500 2000,
NepBUYHBINA TOK 125, 150, 200, | 400, 60[]' 1000’ 1600' 2250,
TpaHcdpopmaTo- 200, 250, 250, | 500, 750 1200' 2000' 2500,
pallion A 300,400, | 300, | 600 | goo' | 1500 | 2250 | 3000,
500, 600, 400 1000 2500, | 4000,
750, 800, 3000' 5000
1000
HoMuHanbHbI
BTOPUYHBIN TOK 5
12,400, A
Hom. BTopunuy.
Harpyska Spuon
€ K05, MOLIHO- 5,10, 15, 20, 25, 30
cTn cos=0,8 BA
Knacc TouHocTun 0,5; 0,55
Macca 0.6 ‘ 06 | 06 | 06 |102] 116 | 22
He bonee, K-

HoM. Ko3dduumneHT TpaHchopMaLUN N, ONpefensemblit no Gopmyne:
_ lMn

hiow
12n, .,

HoMm. k03¢. TpaHchopmMaumm besonacH. BTOpuUYHON 06MoTKM, Kow: &

McneiTaTenbHoe 0AHOMUHYTHOE HanpsikeHue, kB: 3

3



2.3 Pa3mepsbl WunHbl 1 kabens, ycTaHaBnMBaeMble B OKHE MarHMTonpo-

Bojla TpaHCcHOPMaTopoB B KayecTBe MepBUYHON 0BMOTKM yKasaHbl
BTabnuue 2:

Tabnunua 2
Moandukauus TTE-A | TTE-30| TTE-40 | TTE-60| TTE-85 | TTE-100| TTE-125
o 122x30
MakcuManbHbli 80x20
pa3Mep LWMHbI, MM - | 30x10 | 40x10 | 60x20 | ;o' 3 | 100x30 1[265);5]8
MakcumanbHbli 60
- 20 30 45 50 60 125
avameTp kabens, MM 6.6

2.4 TabapuTHble 1 yCTaHOBOYHblE pa3Mepbl NPUBEAEHbl HA PUCYHKaX
1,2 BTabnuuax 3, 4.

L]

ol
|
L2

s

TTE-A TTE-A c knemmoit
HanpsKeHus

PucyHok 1 -TabapuTHble M yCTaHOBOYHbIE pa3Mepbl
Moaundumkaumit TTE-A
4



Tabnuua 3

FabapuTHble pa3Mepbl, MM

B |B1|B2| H |H1|H2| L |L1|L2|C|S|D| D1

TTE-Ao15/5A 0o 300/5A|87|62|25(103|87 | 3 |120|48|34(57|60(8,5 M8 x 16

TTE-A o1 400/5A

10 500/5A 87|62(40|103|87| 3 |118|48|34|57|60|8,5 M8 x 20

TTE-A o1 600/5A

20 1000/5A 87|62|40|103|87| 5 |118|48|34|57|60|8,

5[M8x 25

TTE-Ao15/5A go 300/5A
C KNIEMMOIt HanpsixXeHUs

©

3|64|25(103(87| 3 |120|48|41|57|60|8,5/M8 x 16

TTE-A o1 400/5A
10 600/5A 83|64|25|103|87| 4 |118|48|41|57|60|8,5 M8 x 20
C KNEMMOI HanpsKeHUs

TTE-A o1 750/5A
10 1000/5A 83|64(25|103|87| 6 |118]48|41|57|608,5 M8 x 25
C KNeMMOit HanpsxeHus

[
&
ES
w| =| |
S P
[
D

PucyHok 2 - TabapuTHble M ycTaHOBOYHbIE pa3Mepbl MogudUKaLnii
TTE-30, TTE-30 mini, TTE-40, TTE-60, TTE-85,TTE-100,
TTE-125, TTE-125 (6onbiwoit kopnyc)



Tabnuua 4

FabapuTHble pa3Mepbl, MM

’ aAlefclo[el[n][1[k][L][mM]s
TTE-30 31|71 [ 45| 75 | 82| 98 [23.6] 60 | 42 | 32 | 60
TTE-30 mini 31|65 32|60 687923 60|37 ]32]54
TTE-40 @ |71 |45 ]75]82] 98] 31 |e042]|32]60
TTE-60 62 | 71 [ 50 [101]111]127] 46 | 60 | 42 | 32 | 60
TTE-85 82 | 71 | 62 [128]119]161] 52 | 60 | 42 | 32 | 60
TTE-100 102 73 |78.5 144 136|152 62 | 60 | 45 | 32 | 60
TTE-125 124] 76 | 74 [ 186|136 [150| 62 | 60 | 48 | 32 | 63
SrE2, 127 72 [ 130|190 | 205|220 127 | 60 | 43 | 32 | 61
0NbLIOI KOpYC

— W

31

21

n
n

21 26
31 ‘ 31
a) TTE-30 6) TTE-30 mini

PucyHku 3 (a-3) - PasMepbl Bbipesa nod npoBoAHUK MoANdUKaLMIA
TTE-30, TTE-30 mini, TTE-40, TTE-60, TTE-85TTE-100,
TTE-125, TTE-125 (6onbwwoit kopnyc)
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n) TTE-85

2

99

43

102

e] TTE-100
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3) TTE-125 (6onbwoii kopnyc)

2.5MeTponoruyeckne xapakTepucTukm
2.5.1 MeTponoruyeckue xapakTepucTUKN yCTaHOBEHbI AR CAleAlyOLLNX
pabounx ycnoBuit npuMeHeHns TpaHchpopmMaTopoB:

a) yacTota nepemenHoro Toka (50 + 0,5) y;

6) nepBMYHBIN TOK B cooTBETCTBUM C Tabnuuen 1;

8) 3HaYeHMe BTOPUYHOM HArpy3KM B COOTBETCTBIN C Tabnnuei 1;

r) TpaHcdopMaTopbl OMKHBI COXPaHSATL PaboTOCNOCOGHOCTL MpK BO3-
feicTBIUM cleaylowmnx GbakTopos:



- AvanasoH TeMnepaTypbl OKpy>Xatoleit cpefibl oT - 45 °C go + 45 °C;
- MaKCcMManbHas 0THOCUTeNbHaA BNaXHOCTb Bo3ayxa npu 25 °C

He 6onee 98%;
- aTMocdepHoe AaBneHue - oT 84 o 106,7 kMa.
2.5.2 MNpepensl fonyckaeMbix NOrpeLlHOCTeR BTOPUUHBIX 06MOTOK A5
n3MepeHuii nyyeta B pabounx ycnosusx npumerenns no 2.5.1 npuycra-
HOBUBLIEMCS PeXUME [0MIKHbI COOTBETCTBOBATb 3HAYEHUSAM, yKa3aH-
HbIM B Tabnuue 5.

Tabnuua b
Mpepen ponycTuMoit MNpepen
MepBuyHbIit norpewHocT! Harpysku,
Knacc TouHocTu N o
ToK, % % HOM.
TokoBoii, % Yrnosoit, MUH 3HauyeHus
5 +1,5 90" | £2,7 cpap
0,5 20 +0,75 +45" |+1,35 cpag
100-120 £0,5 +30" | £0,9 cpap
1 £1,5 +90" | +2,7 cpaa 25-100
5 +0,75 45" |£1,35
055 chaA
20 +0,5 +30° | 0,9 cpan
100-120 10,5 +30° | 0,9 cpap

LnaTpancpopmaTtopos c knaccoMm TouHocT 0T 0,1 A0 1,0 M HoMUHanNbHON
Harpyskoi He 6onee 30 B-A nonyckaeTcs HUXHWIA Npeien BTOPUYHOIA
Harpysku MeHee 25% HOMWUHabHOA, BANOTb 0 HYNE€BON.

3 KOMMAEKTHOCTb

B KOoMNNeKT NocTaBkM BXOAST:

- TpaHcdopmatop Toka (oaHa U3 Mogudukauni) - 1 wr.;

- AepxaTenu Ans KpenaeHns Ha MOHTaXHOM naHenu — 4 WT.;
- BUHTBI 15 KpENeHUs Ha WnHe - 2 WT,;

- KpenéxHas nnaxka ang kpennexus Ha - 1 wr,;

- NNaCcTUKOBbIE HAKOHEUHWKM 11 BUHTOB - 2 WT.;

- ynakoBoy4Has kopobka - 1 wrT.;

- nacnopT - 13K3.



4YCTPOMCTBO U MPUHLIMN JENCTBUA

4.1 KoHcTpyKuyus TpaHchopMaTopoB npeAcTaBaseT coboit KonbLesoit
MarHuTonposop c ﬂepBVHHOI\;i n ETOPMHHOW 06MOTKHMM, 3aKJI0YeHHbIN B
naacTMaccoBblit U30AMpYlOLWMiA Kopryc. B kauecTBe nepBUYHoit 06MOT-
KW NCNOoNb3yT WUHY nnun Ka6e}'|b, ycTaHaBnvBaeMble B OKHE MarHuTo-
nposoja TpaHcdopmMaTopa.

4.2 TpaHcdopmaTopbl obecneunBaloT npeobpasoBaHue NepeMeHHOro
ToKa nepBUYHOI 06MOTKM B NepeMeHHbI TOK ANS M3MepeHNs C NoMo-
Wbl CTaHAAPTHBIX U3MEPUTENbHbIX I'IpM60pOE OT uenu BbICOKOro Ha-
NpsKeHNs.

5 MOHTAXX U 3KCMNAYATALMA

5.1 MoproToBka TpaHcdopMaTopa K UCMONb30BaHUIO

5.1.1 TpaHcpopmMaTopbl He TpebyloT crneunanbHOM NOAFOTOBKM K 3KC-
nnyatauuMu Kpome BHelWHero ocMoTpa, NoATBep>XAalowero oTcyTcTene
BUANMbIX NOBPEX/AEHN KOPMyca 1 KOPPO3MM KOHTAKTHbIX BbIBOJOB BTO-
pM‘{HOIZ OGMOTKM, 3arpsA3HeHns ero NOBepxXHOCTHU, Hannyume YyeTkon Map-
KMPOBKW 1 CBUETeNbCTBa 0 noBepke. MpurogHocTs TpaHcdopMaTopa K
aKcnnyatauuun B anHOﬁ CceTu foJsiKHa bbITh ycTaHoBNeHa nocpeACTBOM
CpaBHEHWS C TeXHUYECKMMU laHHbIMW TpaHCchopMaTopa.

5.1.2 MoHTax TpaHchopMaTopoB.

5.1.2.1 Mpw MoHTaxe 1 3KcMyaTauum TpaHcpopMaTopoB HEOBXOANUMO Co-
GJ'HOFlaTb «I'Ipasmna TexHuku besonacHocTn npv akcnayaTaumn anekTpo-
yctaHosok fo 1000B». a Takxe yka3aHusi AaHHOr0 pyKOBOACTBA N0 3KC-
nnyatauuu.

5.1.2.2 MoHTax, NofAK/lYeHWe 1 Nyck B aKcnayaTaLuio TpaHchopmaTopa
AO0NKEH OCYLWeCTBNATbL TONIbKO KBaJ‘IMd)VILI.MpOEaHHbI;i nepcoHan.

5.1.2.3 YcTaHoBka TpaHchopMaTopoB OCyLLeCcTBASETCS:

- Ha MOHTaXHOW NaHenu B wnToBOM OGOpYAOBaHMVI npu noMoLmn fepxa-
Tenei (puc.3);

- C NOMOUWbIO BUHTOB Ha WWHE, OTHOCUTENbHO KOTOpOFi GyJZLyT npounsBeo-
[NTbCS N3MEpeHUs.

5.1.2.4 WuHa unu kabensb, Npoxoasiive yepes OKHO TpaHcpopmaTopa,
[OMKHBI BbITb 3aKpenneHbl Takium 06pa3oM, 4Tobbl 0Ck WHbLI MAK kabens
COBMajiana c 0Cbio 0KHa TpaHchopMaTopa Toka.

5.1.2.5 CTopoHbl TpaHc$hOpMaTopoB, COOTBETCTBYIOLME BXOAY U BbIXOAY
nepBuYHoii 06MoTkM obo3HavatoTcs J11 1 J12, BbIBOAbI BTOPUYHOW 06MOT-
kv 0603Hauatotcs U1 1 N2 (unn N1 uN2).



PucyHok 4 - YcTaHoBKa TpaHC-
$opMaToOpOB Ha MOHTaXHOMN

naHenu B WuToBOM 060pysoBa-
HUM NPU NOMOLLM fiep>KaTenen.

PucyHok 5 - YcTaHoBka TpaHc- PucyHok 6 - YcTaHoBka TpaHc-
dbopmaTopos MoandUKaLUM dopmaTopos MoaudUKaLUm
TTE-30, TTE-40, TTE-60 Ha wuHe TTE-85, TTE-100, TTE-125 Ha
NpU NOMOLLM KPeneXXHON NNacTuHbl LWMHE NPY NOMOLLM KpenexHOo
M BUHTOB. NAACTUHBI U BUHTOB.

5.2 YcnoBusi akcnnyaTaymu:
- AvanasoH TeMnepaTypbl OKpyXatolei cpefbl oT - 45 °C go + 45 °C;
- MaKcuMarsibHas 0THOCKUTeIbHas BNaXHOCTb Bo3ayxa npu 25 °C

He bonee 98%;
- aTMocdepHoe aaBneHne - ot 84 o 106,7 kMa.
- pabouee nonoxeHue - nioboe;
- B YaCTW CTOMKOCTY K BHELLHMM BO3AeNCTBYIOLLNM GakTopaM npu Hop-
MasibHbIX YCNOBKUAX 3KCnayatauuu TpaHC¢0pMaT0pbl COOTBETCTBYIOT
rpynne M4 no FOCT 17516.1.5.3 Tpe6oBaHus 6e30nacHoCTM Npu aKcnay-
aTauuu TpaHchopMaTopos.



5.3.1 Mo cnocoby 3awWunTbl OT NOpaXeHWs 31eKTPUYECKUM TOKOM TpaHC-
dopmaTopbl cootBeTcTBYIOT Knaccy O no FOCT 12.2.007.0-75 u fonkHbl
yCTaHaBAWBATLCS B pacnpefenuTenbHble WUThI, UMeloLMe Knacc 3a-
WKTbI He Huxe 1
5.3.2 ConpoTuBnexune nsonaunm obMotok TpaHchopMaTopoB He MeHee:
- 40 MOM - ons nepBUYHbIX 06MOTOK;
- 20 MOM - ans BTOpPNYHbIX 06MOTOK;
5.3.3 Kopnyc TpaHcpopMaTopoB BbIMOMHEH U3 MAAaCTMAcChl U He UMeeT
NoANexXallnxX 3a3eMIeH1I0 MeTanaNYecknx YacTen.
BuiBoa M BTOpruHOi 06MOTKM TpaHchOpMaTopoB A0MKeH bbiTh 3a3eM-
NeH.
5.3.4 Bo BpeMs akcnnyaTauuu BTopuyHas obmoTka TpaHcdopmaTopos
[L0J1KHa BbITh NOAKAIOYEHA K HAarpy3Ke, T. K. MPU pa3oMKHYTOM BTOPUY-
HOI Lenn Ha BblBOAAX BTOPUYHOW 0OMOTKM BO3HWUKAeT HanpsxkeHue,
onacHoe N5 301 MK BTOPUYHOI 06MOTKM, ONYCKAETCS TONLKO Noc/e
OTKJIIOYEeHUS NepBUYHO 06MOTKM TpaHcpopMaTopa.
5.3.53anpeuyaeTtcsa akcnnyaTtauns TpaHcGopMaTopoB NPU MOBPEXAEHU-
AX KOpRyca U U30naLnm NPUCOeANHAEMbIX NPOBOHMKOB 31€KTPOCETH.
5.4 CxeMbl NoAK/IOYEHUS aMNepMeTpoB Yepe3 TpaHCHoOpMaTopbl TOKa
Ha Puc. 7.

a) B)
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Pucynok 7




6 TEXHWYECKOE OBCJTY)KMBAHUE

6.1 TpaHcdopMaTopbl He MOANEXAT PEMOHTY 3KCMAyaTUPYOLWMMI opra-
HU3aLUMaMU 1 He TpebyioT cneyunanbHoro obcnyKnBaHUs Npu akcnaya-
Tayuu.

6.2 PekoMeHpayeTcs NPOBOAWNTH NPodUNAKTUYECKUE OCMOTPbI C Nepu-
OANYHOCTbIO, OMpesienseMoil rpagMkoM O0CMOTpa BCeil aneKTpoycTa-
HOBKW. [py NpopuNaKkTUYECKNX 0CMOTPaX NPOBEPSETCS COCTOSAHME MO~
BEPXHOCTU U30NIALMMU KOHTAKTHbIX CO@IMHEHWNIA, HafleXXHOCTb 60NTOBbIX
COefiMHEHUN, KpenieHue TpaHchopMaTopa K KOHCTPYKLUMM pacnpepe-
NIUTENBHOTO LMTa U 04UCTKa Kopnyca TpaHchopMaTopa oT Mbiiu 1 3a-
rpsi3HEHUNA.

7 NOBEPKA

7.1 MepBuyHas n nepmoamnyeckas nosepka TpaHc$opMaToOpoB oCyLlecT-
Bnsietca no [OCT 8.217-2024.

7.2 TpaHcpopmMaTopbl NOABEPraloTCs NepPUMOJMYECKoi NoBepKe IKCNy-
aTUpyrLwnMn opraHn3aumaMmn C MexnoBepoyHbiM UHTEpBaNoM 8 ner.

8YC/I0BUA TPAHCMNOPTUPOBAHUA U XPAHEHUA

8.1 TpaHcnopTupoBaHue U XpaHeHWe TpaHCPOoPMaTOpPOB [OXKHbI COOT-
BetcTBoBaTh [OCT 23216 n FOCT 15150.

8.2 TpaHcnopTupoBaHue TpaHchopMaTOpOB AonyckaeTcs NobbIM BUAOM
KpbITOro TpaHcnopTa, 069CI’I€HMEGKJLLI,MM npepoxpaHeHue ynakoBaHHbIX
TpaHchOpMaTOPOB OT MeXaHUYECKUX MOBPEXAEHNA, 3arpsi3HEHNS 1 no-
nagaHua Bnarn.

8.3 XpaHeHue TpaHcpopMaTopOB OCYLLLECTBASETCS B yNakoBke U3roTo-
BUTENSA B NOMELWEeHNax c ecTecTBEeHHOW EeHTMﬂﬂLlVIef;I npuTeMmnepatype
oKpy>xatolero Bo3ayxa ot - 45°C go + 50°C 1 0THOCUTENbHO BAAXHO-
cTn 98% npmn 25 °C.



9 FAPAHTUWHBIE OBA3ATEJIbCTBA

9.1 TapaHTWItHbIN CpoK aKCNAyaTauun TpaHcpopmMaTopos: 3 rofa ¢ AaTsl
npogaxw npu COGH}O,D,QHMM ﬂOTpeﬁMTeJ’IeM npasun 3sKcnayartauuu,
TPaHCMNOPTUPOBAHUSA U XPaHEHUS.

9.2 CpepHuii cpok cnyx6bbl TpaHcdpopmaTopos: 25 neT.

9.3 FapaHTUiHbIN cpok XxpaHeHus: 3 roaa.

WN3rotoButens: MHdopMaLus ykasaHa Ha ynakoBke Usgenus.
WmnopTep u npeactaButenn Toprosoi Mapkn EKF no pa6oTte c npeten-
3UAIMM Ha TeppuTopum Poccuiickoit Depepaumu:

000 «3nekTpopeleHns», 127273, Poccus, Mocksa, yn. OtpagHas,a. 26,
cTp. 9, 5 atax. Ten.: +7 (495) 788-88-15.

Ten.:8(800) 333-88-15 (neitcTByeT TonbKO Ha TeppuTopumn PD).
WmnopTep u npeactaButenn Toprosoi Mapku EKF no pa6oTte c npeten-
3usaMu Ha TeppuTopuu Pecny6nukmn Kaszaxcrtan: TOO «3Hepropelenus
KasaxcTan», KaszaxcTaH, r. Anmatsl, BocTanpgbikckunit paiton, yn. TypryT
Oszana, . 247, kB. 4.
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