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MpuBeaéHHbIE TEXHMUUYECKME AaHHbIE HOCST CMpPaBOYHbIA XapakTep.
Pa3paboTumK ocTaBnsieT 3a CO60i NpaBoO BHOCUTb M3MEHEHUS NMpPU COBEPLUEH-
CTBOBAHUMN KOHCTPYKLMMN.
1 ObWINME CBEOEHNA O PACMNPEAE/TNTE/IbHbBIX

TPAHC®OPMATOPAX

1.1 Ha3HayeHue

PacnpefennTencHbl TpaHC(OPMaTOp - MOHMXKaKLWUA TpaHChopmaTop C
MOLLHOCTbIO B TPEX (haszax A0 2500 KBA BKIOUMTENBbHO, Kacca HanpsXXeHns n3o-
naumn 10 KB, ¢ pasgenbHbIMY 06OMOTKaMu BbICOKOTO M HU3KOFO HamnpsXXeHus, ¢
Hanps>XeHnem pacnpegennuTenbHon cetn o 1 kB, nutatoweit HenocpeacTBEHHbIX
noTpebuTenein aNeKTPOIHEPTUN, UMEIOLLNIA NOBbILIEHHbIE XapaKTEPUCTUKN NoXa-
pobe3onacHocTu.

TpaHcopmaTop KaK npeobpasoBaTesib 3HEPTrUU MOMHOCTbIO 06paTUM.
MepBMYHOIN MOXET ObITb NH06ast 06MOTKa, HE3aBMCMMO OT €€ pacroioXeHUs
OTHOCUTE/NIbHO €€ PacnosioXKeHUss OTHOCUTENIbHO CTepXXKHA. OAUH 1 TOT Xe
TpaHCcopMaTop MOXET 6bITb KaK MOBbILLAOLLMM, TaK N MOHMKAKLWNM.

PacnpegenutenbHble TpaHcopmaTopbl cepum 14 knacca HanpskeHus 10
KB BbinycKatoTCcs CepuitHO: OCHOBHbIE HOMUHa/IbHbIE HaNpsXXKeHns 06MoToK BH -
6.00; 6.30; 6.60; 10.00; 10.50; 11.00 kB. OCHOBHOE HOMMWHaNbHOE HanpsaXeHue
obmoTok HH - 0.40 kB

OCHOBHble KOHCTPYKTUBHbIE UCMO/THEHWNS CEPUNHBIX TPAHCPOPMATOPOB MO
BHELIHEMY KOHCTPYKTUBHOMY CTpoeHuto: THI - TpaHcdopmatop repmMeTUUHbIN
6e3 paclwimpuTens, yBennyeHme ob6béMa oxnaxkjatoLleli OrHeCTOMKON AU3INeKTpu-

YECKOM XXMUAKOCTM NpW Harpese BOCMPUHUMAETCS ynpyrumm rogpamu (puc 1.1).
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Puc. 1.1 TpaHctopmaTop repmeTnUHbI 6e3 pacwmputensa THI

THI® - TpaHchopmaTop repmMeTUUHbIA 6e3 paclinpuTens, yBenuuyeHue
00bEMa OxnaxpaawLulen OrHeCTOMKOW AM3NEKTPUUYECKON XXMAKOCTM NpU Harpese
BOCNPMHMMAETCA ynpyrumum roppamm sbisogbl BH n HH - 60koBble, pacnonara-

l0TCA B 60KOBbIX (hnaHuax (puc 1.2).

Puc. 1.2 TpaHcthopmaTtop repMeTUYHbIA hnaHuesbli THI @

1.2 YcnoBHOe 0603HaYeHne TpaHCHoOpMaTopoB



T

H

r

YcnoBHoe 0603HaYeHne TpaHcghopmaTopa:

(P)- XXX/XX-14 Y 3, X[ X; X/ X-X
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Mpynna coegnHeHNni

Cxema coegnHeHna HH
Cxema coegnHeHns BH
HanpsxeHne o6mMoTkn HH,
KB

HanpseHne o6mMoTkn BH,
KB
KaTteropus pasmeLieHns
Knnmatnyeckoe ncnosHe-
Hue

Homep cepuun

Knacc HanpsxeHusa, KB
HomMnHanbHas MOLHOCTb,
KBA

dnaHUeBOe UCMONHeHKE
(Npwn Hannuum cMmBona)
["epMeTNYHOE UCNOSTHEHNE
EcTecTBeHHas uupKynauns
AN3NEKTPUYECKON XUNAKO-
cTH

TpexdasHbIi

Mpumep ycnoBHOro o06o3HayeHuUs TpaHcopmatopa THIM-CIL, mMouwiHo-

CTbto 630 KBA c knaccom Hanps»xeHus msonaumm 10 kB, Homep ncnonHeHus (ce-

pus) -14, KNMMaTUYECKOro WUCMOMIHEHNS Y, KaTeropmmn pasmelleHus 3, Hanpsxe-

Huem obmoTkm BH - 10.00 kB, o6MoTkn HH - 0.40 kB, cxemoli u rpynnoin co-

eAnHeHna 0OMOTOK Y/Yh - 0: TpaHcgopmatop THIM-COLL-630/10-14 Y3;

10.00/0.40; Y/Yh - 0; TY 3411-172-15356352-2012

1.3

TexHu4yeckue gaHHble

OCHOBHble NapameTpbl cepuu 14 pacnpefennTenbHbIX TpaHCHOPMaToOpoB

3anO/IHEHHbIX OFHECTOMKOMN AU3NEKTPMUUECKON XMAKOCTbIO Knacca HanpshkeHns 10

KB Tuna THI(®) npusegeHbl B Tabnuue 1 MpunoxeHua 1 MabapuTHble, yCTaHO-

5
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BOYHbIE U MPUCOEAVHUTENbHbIE pa3Mepbl TPAHCHOPMATOPOB cepun 14 NpuBeAeHbI

B [MpunoxeHun 2.

2. YCTPOWCTBO TPAHC®OPMATOPA

B KOHCTPYKLUIO TPpaHCHOPMATOPOB BXOAST CMeAyoLMe COCTaBHble YacTu:
aKTVMBHas YyacTb (MarHMTOMNPOBOA, OGMOTKM, U30NALUMS, OTBO/AbI, BBOAbI (M30N1ATO-
Pbl, NepeknoyaTenb); Kopnyc 6aka; KOHTPO/bHO-U3MEPUTENIbHbIE, CUTHANbHbIE W

3dalUnTHbIE yCTpOIZCTBa; BCMoMoratesibHbie yCTpOVICTBa.

2.1 AKTUBHAaA yacCTb

AKTUWBHas 4yacTb TpaHchopMaTopa - TO MecTo, re NPOUCXOANT Henocpes-
CTBEHHOE NMpeobpa3oBaHMe 3NEKTPUUECKON 3HEPTUM OLHOIO HaNpPsXXeHUs B 3/eK-
TPUYECKYHO 3HEPTUI0 APYrOoro HanpsXXeHus, TO eCTb 3Heprus 0T 0OMOTKMN BbICOKO-
ro HanpsHKeHusa Yyepes NocpeAcTBO HaBeJEHHOI0 B MarHUTHOM CUCTeMe MarHUTHO-
ro NoToKa npeobpasyeTcs B 3HEPrnt0 06MOTKM HU3KOTO HaNpPsXXeHUs.

(NaBHble 31eMeHTbl aKTMBHOW 4acTW: OOMOTKM W MarHUTHas cucTema
(marHmTonpoBoA). AKTUBHaA 4vacTb pacrnpefenuTesibHbiX TpaHC(hOopMaTopoB CO-
CTOMT U3 cneayrowmnx ysnos (puc. 2.1):

a) MarHUTONpoBOAa;

6) 06MOTKM BbICOKOI0 HanpsxeHus BH;

B) 06MOTKM HM3KOro Hanps»xeHus HH;

r) oreogos BH n HH;

L) KpbIWKN 6aKa;

e) CO0POYUHbIX eAMHNULL U AeTanen N3onaumnm;

X) nepek/tovaroLLero ycTpomcTea,

3) N301ALNOHHBIX BBOAOB BbICOKOI0O U HU3KOIro Harpsa>XeHus.
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Puc. 2.1 AKTUBHasa 4acTb B cbope. 1- marHMTonpoBof; 2 - 610K 06MOTOK BH -

HH; 3 - kpbllwkKa 6aka; 4 - nepekntoyvatens; 5- seog HH; 6 - Beog BH.

2.1.1 MarHuTonposoj

MarHMTonpoBoA TpaHcopmaTopa SIBASETCH KOHCTPYKTUBHOM M MexXaHu-
4eCcKOl OCHOBOW aKTUBHOW 4YacTu (puc. 2.2). OCHOBHas YacTb MarHMTONpoBojda -
MarHMTHas CMCTema, KoTopas COCTOWUT M3 BepTUKa/bHbIX CTEPXKHER, NepekpbITbiX
CBEPXY W BHW3Y rOPM3OHTa/NbHbIMK ApMamu, B pesynbTaTte 4Yero obpasyercs 3a-

MKHYTad MarHnTHas Lenb.

Puc. 2.2 MarHutonpoBof B cbope. 1- marHuTHaa cuctema, 2 - npeccyrouwas 6an-
Ka, 3 - CTSKHadA WNUIbKa BEPTUKaNbHasa, 4 - CTAXHaA WNUNbKa ropu3oHTabHas,

5- CcTyneH4yaTas OCHOBa
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2.1.2 O6MOTKMU

O6MOTKM TpaHC(hOpMaToOpPOB CNOEeBble, PaCroONOXeHbl Ha CTepXHe B Clie-
AYOLEeM Mopsagke, cymMTas OT CTepPXHA - obmoTka HH (HM3KOro Hanps»xeHus)

(puc. 2.3), o6moTKa BH (BbicOKOro Hanps»keHus) (puc. 2.4).

Puc. 2.3 O6motka HH B cbope. 1- 06moTKa, 2 - (asHbIi OTBOA, 3 - NIMHENHBbINA
0TBOJ,

Puc. 2.4 bnok oomotok BH-HH B cbope. 1- o6bmoTka BH, 2 - o6bmoTka HH,
3 - otBoAbl BH, 4 - oTBOALI HH

O6MOTKM HH BbINONHSAOTCA U3 antOMUHUEBOM NEHTbl U GYMaXKHOI MeXc-
NnoeBoi msonauunein ns bymarn. O6MOTKM BH BbINOMHAKTCA U3 allOMUHUEBOTO
MPOBOA KPYr/IOro ceYeHUs ¢ aManeBon 1U30naumen Uam npsamoyro/isHoro ceYeHus
C OyMaXKHOWN n30nsLUNein, ¢ MeXXCNOeBON M3onsaumnen n3 KabenoHom 6ymaru. Mpec-

COBKa 0OMOTOK OCyLWleCTBNAETCA CTSXKKOWM APMOBbIX 6anokK BEPTUKa/IbHbIMU
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wnunbKamu.

MaTepunan NpoBOAHMKOB OOMOTOK: antOMUHUIA (NNOTHOCTbL - Yan = 2700
KI'/MS, y[enbHOe 3/IeKTpUYeckKoe conpoTusrieHne npu 75 °C - Pan/5 = 0,0342
OmM*MM2/m).

B o6mMoTkax BH npegycMoTpeHbl 0TNaikKu Ans nepekntovyeHns Ymcen BuT-
KOB W M3MeHeHNs KoauumeHTa TpaHcopmaumm B npegenax +2x2.5%.

PerynnpoBaHue Hanps)>XeHWs OCYLLEeCTB/AeTCA MNMepekntyeHnem 6e3 BO3-
oyxaeHua (MBB) ortnaek TpaHcopmatopa (MPWM MOIHOCTbIO OTK/IKOYEHHOM

TpaHcgopmaTope) (Tabn. 2.1).

Tabnuua 2.1 PerynupoBaHue HanpsXeHus CTOPoHbl BH npu pasnnyHbix
MNONOXEHMAX NepekntoyaTens

Mono- % PerynuposaHue 418 HOMUHANLHOTO HanpsixeHus BH, B

KeHue perynu-

nepekno-  poBa-

varens HUA 6000 6300 6600 10000 10500 11000
1 105.0 6300 6615 6930 10500 11025 11550
2 102.5 6150 6457.5 6150 10250 10762.5 11275
3 100.0 6000 6300 6600 10000 10500 11000
4 97.5 5850 6142.5 6435 9750 10237.5 10725
5 95.0 5700 5985 6270 9500 9975 10450

2.1.3 OTBOAbI

OTBO/Abl NPeACTaBNAKT COO0M MPOMEXYTOUHbIE TOKOBEAYLLME 3IEMEHTHI,
obecrneynBaroLme coefHeHMe 06MOTOK C BBOAAMM W MepekntoYatoLiuM yCTpOoi-
CTBOM B TPeOyeMy0 3/IEKTPUYECKYHO CXEMY.

CoefinHeHNa 06mMOTOK BH BbINONHAKTCA B CTaHAAPTHOM BapuaHTe Mep-
HbIMM TMOKMMUK npoBodamu (puc. 2.4).

CoefuHeHna HH - antoMUHMEBbIMK LUMHAMKU NPAMOYTO/IbHOrO CeyeHus

(puc. 2.3).
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2.1.4 TMepekntoyatoliee yCTponcTBo

B pacnpegenntenbHbIX TpaHcopMatopax peryanpoBaHue HanpskKeHus
nponsBoamnTCca 6e3 BO30YXAEHMA, MPU OTKIKOYEHHOM TpaHCopmaTope PyKoAT-
KOW, yCTAHOB/IEHHOW Ha KpbllKe 6akKa, MyTeM COefMHEHNS COOTBETCTBYHOLMNX OT-

BeTBNEHUI 06MOTOK BH.

2.2 bak

Bak TpaHctopmMaTopa npeacTasniseT co60M MeTaNIMYeCKyt0 CBapHYH KOH-
CTPYKUMIO NPAMOYT0/IbHOW (hOPMbI M COCTOUT M3 CNeAyoLWnX y3/0B:

a) Kopnyca;

6) KPbILWWKN (KOHCTPYKTUBHO OTHOCUTCH K aKTUBHOW YacTu).

Kopnyc cocTouT 13 cnefyowmx y3nos u getanein

a) Kapkaca kopnyca (BepxHei pambl);

6) rohpupoBaHHbIX CTEHOK;

B) AHa.

Puc. 2.5 Kopnyc 6aka TpaHcopmaTopa

K [HYy npuBapeHbl fIBa OMOPHbIX LUBeNnnepa. Ha gHe 6ake npeaycMOTpeH

BEHTW/b CNMBA OrHECTOMKON AN3NEKTPUYECKOM XUAKOCTU U ABa KOHTaKTa 3a3eM-
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NneHnA.

MexaHunyeckas NpoyYyHOCTb 6aka TpaHC(hopMaTopoB paccymTaHa Ha U36bl-
TOYHOE faBsieHne He 60nee 4545 Kla U BakyyM C OCTaTOYHbIM [aB/ieHWEM He 60-
nee 7045 klMa.

Ha Kpbiwke 6aka TpaHcgopmaTtopa THIT yctaHoBneHbl: BBoabl BH n HH,
NpuBOA NepeknyaTens, ykasaTesb YPOBHA OXNaXKjatoLWe OrHeCTOMKOW AN3NeK-
TPUYECKOM XMAKOCTU, TEPMOMETP, KnanaH copoca gasneHns. Hapy>kHas nosepx-
HOCTb KOpryca OKpallueHa NonnMatMpHON MOPOLLUKOBON KPacKOW CBETNO-Ceporo
LBeTa.

CoeaunHeHMe KpbIWKK 1 Kopnyca 6aka B pa3béme - 60/1TOBOe, YNIOTHEHME
pasbéma - NPoKNagKM U3 MacriobeH30CTONKOM Pe3nHbl.

K BepxHeil 4yacTu TOKOBeAYLLEro CTep>Hs BBOAOB HH kpenutca cneum-
aNbHbI KOHTAKTHbIM 3a)XKUM C HAKOHEYHUKOM, 06ecneynBatoLLmiA NOACOeANHEHNE

NMJIOCKOW LUWHBI.

2.3  OrHecToliKasa AnaneKTpuyecKas XnMaKocTb

TpaHcdopmaTop 3anoiHEH MOJ BaKYyMOM OXJlaXjatoLled OrHeCTOMKON an-
3NEKTPUYECKON XUAKOCTbI0 FR3™ nmetoLLein:
- TemnepaTypy BCnbIWKK B OTKpbITOM TUTNE 330 °C;
- TemnepaTypy BCMNbIWKK B 3aKpbiTOM TUrNe 180 °C;
- TemnepaTypy BocnnameHeHus 340 °C;
- Temnepatypy camosocnnameHeHusa 380 °C
NMOATBEPXAEHHbIE cepTuukaTtom cooteeTcteus OC “NMOXTECT” ®Blr'y
MYC Poccun. AnanektTpruyeckas >XUAKOCTb BbIMOHAET ABe (DYHKUMU: 3NeKTpuYe-
CKOW M30nauuu 1 nepegadn Tenna oT HarpeTbixX YacTelh 06MOTOK K OX/TaXAaoLWwmm
roypocTeHKam Kopnyca.
BennunHa npo6UBHOI0 HanpsXXeHus, OCHOBHOIO KOHTPO/IMPYEMOro napa-
MeTpa, XapakKTepu3yoLero KayecTBo AN3NEKTPUYECKOM XXULKOCTU - He MeHee 35

KB. OnpeaeneHne Npo6MBHOFO HanpsiKeHWUs NMPOWU3BOAUTCS B CTaHAAPTHOM pas-
1
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pafHuKe B cooTBeTcTBUM ¢ TOCT - 6581-75.

3. KIMMATUWYECKUWE NCTMOJTIHEHNA N KATEITOPUN PASMELWLEHNA
TPAHC®OPMATOPOB

TpaHchopmaTopbl MOTYT 3KCMAyaTMPOBaTLCA NPWY BHYTPEHHEW YCTaHOBKe
B palioHax C yMepeHHbIM KMMaToM, Npu 3TOM:

- BbICOTa Haj ypoBHeM mops He 60/1iee 1000 wm;

- peXnm paboTbl - ANNTENbHbIN;

- TemnepaTypa okpyxXakouwero sosgyxa ot -45°C po +40°C - ans TpaHc-
(hopMaTOpPOB UCMONTHEHNA «Y»;

- OTHOCUTeNbHasA BnaxHOCTb Bo3ayxa (no MOCT 15543.1) He 6onee 80%

npun +15°C n 100% npu +25°C gns TpaHC(OOPMaTOpPOB UCMOMHEHNA «Y».

4. ANEKTPNYECKMNE COEAVHEHUNA B TPAHC®OPMATOPAX

4.1 CxeMmbl M rpynnbl coeguHeHnss 06MOTOK

B TpéxdasHbiXx TpaHcopmaTopax O06MOTKM pasHbIX (a3 COoeAUHATCS
MeXay co60i pasfINYyHbIM CXeMHbIM 06pa3oMm, B «3Be3fy» (0603HaveHune Y), «Tpe-
YyronbHuUK» (06o3HavyeHme D), npuyem cxema 3Be3fa WMMeeT  BbIBEAEHHYIO
HeiTpanb (0603Ha4YeHUe Yh). OCHOBHbIE CXeMbl U FpynMbl COeAMHEHUS 0OMOTOK

Y/Yh-0; D/Yh-11 npusefeHsbl Ha puc. 4.1
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Cxema coeguHenust Y /Y h-0 Cxema caeduHeHas A /Y h-11
X Y
CropoHa BH CrtopoHa BH
0] a b 0] a b
X y z y
CtopoHa HH Cropoxa HH

Puc. 4.1 OCHOBHble CXEMbl U TPYNMbl COeAUHEHNA 0OMOTOK

4.2 AnekTpuyeckne napameTpbl 06MOTOK

B TpéxhasHbiXx 06MOTKax TpaHCHOPMaTOPOB pa3nnyaroT asHoe Hanpsxe-
HWe, MPUNOXEHHOE K CaMuM 0OMOTKaM, U NMHeiHoe HanpsiXeHne Ha BbiBogax. B
CXeMe COefIMHEHUs «3Be3fa» NMHEeHoe HanpshkeHue B V3 pa3 Gonblue hasHoro,
TaK KakK OHO MPUIOXeHo cpasy K 06MOTKam ABYX COCeAHMX (ha3. B cxeme «Tpe-
YIONbHUK» NIMHENHOE HaMPsXXeHNe PaBHO (hasHOMY.

OCHOBHbIe NINHEIHbIE 3NEKTPUUYECKME NapaMeTpbl TPEX(asHbIX TpaHChOop-
MaTOPOB CNyXaT ANs NPOBeeHNs PacUETOB CETEBbIX PEXXMMOB PaboThbl U CTPOATCS
Ha OCHOBE OIHO(A3HbIX CXEM 3aMeLLEHMS.

ConpotusneHune K3 asbl TpaHchopmaTopa co CTOPOHbI 06MOTKU HH:
/., H," M Sn . 1!
rae MK - HanpsbkeHne KOpOTKOro 3aMbikaHus, %,UHd - thasHoe HU3Koe

HanpshkeHue, B , SHp - MowHOCTbL Ha (ha3y TpaHcdopmaTopa, BA .

13
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AKTUBHOe conpoTusfieHne K3 tha3bl TpaHcopmaTopa Co CTOPOHbI 06MOT-

Kn HH:
Re =>> /(if »I'
rae PKp- noTepu KOPOTKOro 3amblKaHWUS Ha (pasy TpaHcopmartopa, BT, 1H

- HOMWHaNbHbLIA TOK B 06MOTKe HH, A.
NHaykTMBHOE conpoTtusneHne K3 dasbl TpaHChopmaTopa Co CTOPOHbI 06-

MOTKN HH:

Xé="IZ]|-R|,li
CeTeBble NMHENHbIE 3NIEKTPUYECKMe NapamMeTpbl pacnpegennTesnibHbIX Mac-
NAHbIX TpaHc(opmaTopoB cepun -14 co cTOpoHbl 06MOTKM HH npuBefeHbl B Tab-

nnue 4.1
XK Rk

Puc. 4.2. 9nektpuyeckas ofHo(a3Has ceTeBas cxema

TpaHcopmartopa

Tabnuua 4.1 CeTeBble NMHeNHbIE 3/1EKTPUYECKME NapameTpbl TpaHcdop-

MaTopoB cepun 14 co CTOpOHbI 06MOTKM HH

®asHble CONPOTUB/IEHNA KOPOTKOIO 3aMblKaHMA,

O603HaveHmne MOM
TpaHchopmaTopa MonHoe VHAOYKTUBHOE AKTUBHOE
z K XK Rk
T 10(0)/0.4; Y/¥ 0 320.0 268.5 174.1
-25/10-14; (D/Yh11)

14



OPT.135.042 TN
MpopomkeHne Tabnnubl 4.1

THr- 10(6)/0.4; Y/Y h0

-40/10-14; (D/Y11) 2000 Hed e
THI - 10(6)/0.4; Y/Y 0 139.7 123.9 64.50
-63/10-14; (D/Yh11) ' | '
THrI - 10(6)/0.4; Y/Y rO 80.00 68.33 41.60
-100/10-14; (DIYr11) ' ' |
THr- 10(6)/0.4; Y/Y -0 60.00 55.62 22.50
-160/10-14; (DIYr11) ' | |
THI(®)- ;
(@) | 10(6)/0.4; Y/Y 0 28.80 28 62 10.50
-250/10-14; (D/Yh11)
THI(®)- ;
(®) . 10(6)/0.4; Y/Y RO 18.00 16.90 6.20
-400/10-14; (D/Yh11)
THI(®)- ;
(®) . 10(6)/0.4; Y/Y RO 15.24 14.87 3.35
-630/10-14; (D/Yh11)
THI(®)- ;
(®) _ 10(6)/0.4; YIY RO 8.80 859 1.89
-1000/10-14; (D/Yh11)
THI(®)- ;
(®) _ 10(6)/0.4; YIY RO 768 748 1.74
-1250/10-14; (D/Yr11)
THI(®)- ;
(P) _ 10(6)/0.4; Y/Y 0 6.00 589 1.14
-1600/10-14; (D/Yh11)
THI(®)- 10(6)/0.4; Y/Y O 384 377 0.72
-2500/10-14; (D/Yh11) ' ' '

S. HATPY304YHAA CINOCOBHOCTb TPAHC®OPMATOPOB

5.1 Harpy3o4Has cnocobHOCTb TpaHChopMaTopoB

Harpy3ka TpaHcopmaTopa onpefensieTcs BeIMYNHON TOKa BO BTOPUYHOIA
06MOTKe TpaHcdopmaTopa.

B [eicTBUTENbHBIX YCNOBMAX 3KCnayaTauumn y 60/bLINHCTBA TpaHCcgop-
MaTOpOB Harpyska HMKorga He 6biBaeT MOCTOSAHHOW, OHA U3MEHSETCA Kak B Teye-
HWe CYTOK, TaK 1 B TeyeHue roga. oatomy HarpysouyHas crnocobHOCTb TpaHchop-
mMaTopa, paboTarou,ero ¢ MaKCMMyMOM WM3MEHSAIOLWENCA Harpy3kun, paBHbIM HOMM-
Ha/JIbHOW MOLLHOCTW, MCMONb3yeTcAa HefOCTAaTOYHO. Harpy3oyHasd Cnoco6HOCTb
TpaHchopMaTopa MOXeT ObiTb MCMONb30BaHA 3HAYUTEIbHO Nydlle, eCln MaKCcu-

MyM VI3M€HFII-OLLI,€VICF| Harpysku npesbiiaetT HOMUHaNbHYHO MOLLHOCTb.

15
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B HOpmanbHbIX ycnoBuax Harpe.a nsonayms knacca E (120°C), kotopas

NMPMMeHseTCa B TpaHcopmatopax, NMOCTENEeHHO TepseT CBOM MepBOHayabHble
CBOICTBA NoJ BO3JeNCTBMEM TeMMepaTypbl, MPOUCXOANUT eé cTapeHue. Mpu 3ToM,
MokKa M3onauusa He noTepsna MexaHWYecKoW MPOYHOCTM, 3NeKTpUYeckas npoy-
HOCTb €e COXpaHseTCcs Ha MepBOHa4valbHOM YpoBHe. HO KakK TONbKO M301AUMS
TpaHchopMaTopa noTepsna CBOK MEXaHMYEeCKYK MPOYHOCTb, CTana CyXol u
XPYNKOW, OHa Noj AeicTBMEM BMOpauum npu HOpmanbHON paboTe U gMHamuye-
CKUX YCUNNIA MPU KOPOTKUX 3aMblKaHMAX CpPaBHUTENIbHO fIerko paspyluaercs, B
pe3ynbTare Yero MOryT BO3SHUKHYTb NPO60IA M30M4LNN 1N 3aMblKaHWe BUTKOB MEX-
ay co6o.

EcTecTBEHHbIM CPOKOM CNYXObl TpaHCcopMaTopa, YCTaHOBNEHHOIO Ha OT-
KpbITOM BO3JyXe M paboTaloLero HenpepbIBHO ¢ HOMWUHANbLHOW Harpy3Kom, Hasbl-
BaeTCs NPOAOMKUTENbHOCTL PaboThl, MOCNE KOTOPOW M30M4UKUs TpaHchopmaTopa,
Mo CYLLEeCTBY, ABNAETCA YXXe HENpPUrogHom mn TpaHcopmaTop HaxoAUTCS C 3TOro
BPEMEHU NOoA NOCTOSAHHOW Yrpo30ii aBapun.

Mpn Harpyskax, 6/IM3KNX K HOMWUHaNbHOW MOLLHOCTKU, CPOK CNYXOblI
TpaHcopmaTopa He meHee 30 neT. HopManbHbIA CPOK CAYXObl M301ALUN
NpyY HOMUHaILHOM peXXume paboTbl - 30 f1eT. Uem 6onblue neperpysky no To-
Ky, TO eCTb YeM Bbllle TemnepaTypa U3onsayum, npyu KOTOpoil oHa paboTaeT, Tem
CKOpee OHa TepsieT CBOW MeXaHMYecKne 1 3NeKTpUYeCcKne CBOMCTBA, NOABepraeTcs

60NbLUEMY U3HOCY, cTapeHuto. CPoK CNy>K6bl TpaHC(opmMaTopa CoKpaLllaeTcs.

6. NCTOYHNKN WWYMA B TPAHCOPOPMATOPAX

LLIym TpaHcopmaTopHOro 060pyaoBaHMA OKasbiBaeT HebnaronpuaTHoe
BO34ENCTBME HA 3KOMOMMI0 B MeCcTax ero yCTaHOBKU. 3TO 06CTOATENbCTBO AUKTYET
YXXeCcTo4YeHe HOPM 3KO0/1I0rMyeckoi 6e3onacHOCTU U COOTBETCTBYOWMNX TpeboBa-
HUIA, NpeabABNSAeMbIX K TpaHC(opmaTopam.

OCHOBHO LIYMOBOW XapaKTepUCTUKOW ABNSETCA 3BYKOBOE fAaB/ieHNe,
onpegenstolee 3ByKOBOe COCTOAHME OKPYXXatoLLel MCTOYHUMK 3BYKa cpebl

16



N5 ypOBHS 3BYKOBOIO AiaBNeHus

L =20 lg(p/po), Ab,

rae po=2*10'5l1a - onopHoe 3HaYeHMe YPOBHA 3BYKOBOIr0O [ aB/ieHUs, COo-
OTBETCTBYHOLLEe MOPOry CAbILLKUMOCTHU, P - 3BYKOBOE AaBneHue, lMa.

LLlym TpaHcghopmaTOpOB Bbi3blBaeTCs BUOpaL el akTUBHOWN YacTu.,

Bunbpauns akTMBHOM YacT 06yCNoBeHa:

. MarHUTOCTPUKLMEN B 3NEKTPOTEXHMYECKON CTanw,

OPT.135.042 TW

. KonebaHMAMM NNacTUH B CTbIKax MarHmTonposoga OT MarHUTHbIX

cun,

. Kone6aHnMAMM 0OMOTOK OT 3N1EKTPOAMHAMUYECKUX CUI.

B TpaHchopmMaTopax ¢ eCTECTBEHHOW CUCTEMOV oxnaxaeHus npeobnagaet

MarHUTOCTPUKLIMOHHAA cocTaBnstollas Buopaummn. LLIym B pacnpeaennTenbHbIX

TpaHcgopmaTopax 06ycnoB/eH B 60/bLLER Mepe ABNEHNEM MarHUTOCTPUKLMK, TO

ecTb fethopMalneli KpUCTaNIMYECKON peLeTKn MarHMTHOro MaTepuana npu ero

HaMarHM4mBaHun.

MpoBefieHHble CePTUPUNKALNOHHBIE UCNbITAHMUA NOKasanun, 4To ypo-
BeHb LUyMa TpaHCcopMaTopoB, U3roTaB/iMBaeMbIX Ha NPON3BOACTBe “Pyc-

CKWit TpaHcopmaTop™, He MPEBbILAKT A0NYCTUMble 3HAYEHUS.

Tabnuua 6.1 N3MepeHHble YPOBHM 3BYKOBOM MOLLHOCTWU pacnpeaennTenb-

HbIX TPaHCHOPMaTOpPOB

MoLwHOCTb TpaHcgopMa-
TopoB, KBA

25
40
63
100
160

M3MEpPEHO

57
57
57
57
59

Y poBeHb 3BYKOBOW MOLLHOCTK, ABA

HopMa
no MOCT 12.2.024

59
59
59
59
62
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MpopomkeHne Tabnnubl 6.1

250 60 65
400 66 68
630 67 70
1000 67 73
1600 67 75
2500 67 76

YpoBeHb 3BYKOBOI MOLLHOCTU, HE NMpeBbILatoLLeil 4ONYyCTUMbIX 3HAYEHWIA

no FOCT 12.2.024, obecneynBaeTcs:

. MPMMeHeHNeM MapKu Hambonee KayeCTBEHHOW OTeYeCTBEHHOWN 3nek-
TPOTEXHMYECKON cTanu 3408,

. BbICOKOW TOYHOCTbK PacKpos /IMCTOB 3/IEKTPOTEXHUYECKOIN CTann Ha
NNHUAX NPOAOSILHOM U NOMNepeyvyHOl pe3kn U KayeCTBOM LUMXTOBKM MarHMTOMNpo-
BOAa,

. HaMOTKON 0OMOTOK Ha CTaHKaxX aBTOMAaTWM4YeCKO HaMOTKM C HaTArom,

. KauyeCTBEHHOM MPECCOBKON OBMOTOK CTSXKHbIMU LUMWAbKaMK Yepes

npecyroune 6anku.

7. KOHTPOJIbHO-U3SMEPUTEJIbHbIE, CUTHAJIbHbBIE, 3AWLIVUTHBLIE A
BCMOMOIATE/NIbHbLIE YCTPONCTBA

KOHTPONbHO-N3MepUTeNIbHbIE, CUTHA/IbHbIE U 3aLLUTHbIE YCTPOCTBA
npefHasHayeHbl 418 KOHTPONS COCTOSHUA pacnpefenunTenibHOro TpaHcopmaropa
npu ero akcnayartayuu. K HUM OTHOCATCS

*  yKasaTe/M YPOBHA OXNaXatoLLein AN3NeKTPUUYECKOM XNLKOCTH;

. npegoxpaHuTenbHble KnanaHbl (KnanaHbl copoca faBneHns B 6ake);

*  TEPMOMETPSI;

YCTpoCTBa MOTYT KaK BXOAWUTb B CTaHAAPTHbIN COCTaB KOMM/IeKTaLuu

TpaHcgopmaTtopa, Tak U NOCTaBNATLCA MO TPeGOoBaHNIO 3aKasumka. KomnnekTa-
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s TpaHCHOPMAaTOPOB Pa3INUHbIX TUMOB KOHTPONbHO-U3MepPUTE/IbHbIE, CUT-

Ha/nbHble 1 3aLLUTHbIE YCTPOCTBA 0TOBpaXKeHa B Tabnuue 7.1.

Tabnunua 7.1. NIPUMEHUMOCTb KOHTPOJIbHbIX, CUTHA/IbHbIX U 3alUTHbIX
YCTPOWNCTB B pacnpefennTenbHbIX TpaHcopmaTopax pasfiMyHbIX KOHCTPYKTUB-

HbIX NCNOSTHEHWA

Mpu6opbl 1 060pya0BaHME

x 1 o
5 S S S o
O6o3HaueHMe S35 2« 5~ B3 =
TpaHcthopmaTopa >29 8z oz =gt 2
L, =0 T 2T o £ x >
2 = é T 5 o T s X =
S5S &8 32 o2&k @
S S X 39 = = ® 2 g
g X § =3 x =
¥ O et
> = =
1 2 5 6 7 7
THI-25/10-14 > *
THI-40/10-14 > *
THI-63/10-14 > *
THT-100/10-14 > > *
THT-160/10-14 > > *
THI(®)-250/10-14 ** > * * *
THI (®)-400/10-14 > > * * *
THI (®)-630/10-14 > > = * *
*x *k *%x * *
THI (®)-1000/10-14
THI($)-1250/10-14 > * * *
*x *k *x *
THI (®)-1600/10-14
*x *k *x *

THI (®)-2500/10-14

MpumeyaHune: ** - cTaHAapTHas KOMMNAeKTauus, * - komnaekraymsa no tpe6osa-
HUIO 3aKa3umka

7.1  YKaszaTenb YPOBHSA OXNaXAaroWed AN3NEeKTPUYECKOM XNAKOCTH

YKa3aTe/lb YPOBHS OXNaX/atoLLLel AMINEeKTPUUECKOM XUAKOCTU CAYXUT
[N KOHTPONSA YPOBHS M3NEKTPUYECKON XMAKOCTM B 6ake TpaHChopMaTopa npu
TeMMepaTypPHbIX NU3MEHEHUSIX ero 06beMa, CBA3aHHbIX C U3MEHEHNEM HarpysKu

19



OPT.135.042 TU
TpaHcopmaTopa 1 TeMnepaTypbl OKpYXatolleit cpebl. MocTaBnseTcs ycTaHOB-

NEeHHbIM Ha TpaHcopmaTop.

YKa3zaTeNb YPOBHS OX/TaXKAaloLWw e AN3NeKTPUYECKON XMAKOCTM Nonsas-
KoBoro tuna CH-45 (unm ero aHanor) ¢ NonsiaBkoM B NPo3payvyHoi NoAMMEPHOIA
Konbe pacnonaraetcs Ha KpbllliKe 6aka repMeTMyHoro tpaHcgopmatopa THI(P)
(puc. 7.1).

Puc. 7.1 YKasatesnb ypoBHA nonnaBkoBoro tuna CH-45

7.2 TepmomeTp

TepmomeTp nNpefHasHayeH 418 KOHTPONS TeMMepaTypbl BEPXHUX C/I0€eB
Macna. YcTaHaB/IMBAETCA Ha KpbllLKe 6aka B TEPMOMETPUYECKYO TpyoKy. Tep-
MOMETP MOCTaB/AeTCs B KOMMN/EKTe C TpaHC(OPMaToOpoM M yCTaHaB/IMBaeTCs
HeNoCcpeACTBEHHO Ha MeCTe 3KcnyaTaumm.

TepmomeTp cTpenoyHbln Tuna TbM-63 (unn ero aHanor) (puc. 7.2) pacno-

naraeTcsl Ha KpbllwKe 6aka TpaHc(opmatopos THI (P)
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Puc. 7.2 TepmomeTp cTpenoyHsbliii Tuna TbIM-63

TepMoMeTp 3neKTpoKonTakTubin TMNaTKIM-1003k-M1 (unm ero aHanor)
(puc. 7.3) C 3NEKTPUYECKUMUN KOHTaKTaMU ANS CBA3W C BHELUHUMUW CUTHANN3NUPY-

OLLMMK YCTPOMCTBAMM pacnonaraeTcsa Ha Kpblllke 6aka.

Puc. 7.3 TepMOMeETP 3/IEKTPOKOHTaKTHbIA Tuna TKI1-1009k-M1

7.3  KnanaH cbpoca faBneHus

KnanaH cbpoca gaBneHuns CNy>uT gnd 3awntbl 6aka TpaHcopmaTopa OT
paspyLleHuns, CBA3aHHOIo C POCTOM B HEM BHYTPEHHEr0 AaBieHuns, KOTOpoe BO3-
HUKaeT NPu PasfioXXeHUN OTHECTONKOM AM3NEKTPUUYECKOW XXULKOCTN OT 3N1eKTPU-
4yeCcKoWn ayru n 6ypHoM BblfeneHnu rasos. Kak To/1bko AaBneHue B 6ake gocturaet
onpegenéHHoro ans npubopa 3Ha4YeHUs, KnanaH OTKPbIBAeTCA U JaBfieHne B 6ake
cbpacbiBaeTcs.

KnanaH c6poca gasnenuns 25 VG (unv ero aHanor) (puc. 7.4) CnyxuT ans
21
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3alWmMThl 6aka repMeTUYHOro TpaHcopmaropa THI .

Puc. 7.4 KnanaH c6poca gasnexHus 25 VG

7.4  MaHOBaKyyMMeTp

MaHoBakyymmeTp JA2010Cr (unu ero aHanor) (puc. 7.5 cny>XuT gns mns-
MepeHns AaBsieHNA B 6ake repMeTuYHbIX TpaHchopmatopos THI(®P). YcTaHaBs-

NVBAKOTCA MO TPe6GOBaHMIO 3aKa3uMKoB. Ha 3afHeil CTeHKe pacnonaraeTcs BbiBO-

AAWMNIA 3NEKTPUYECKUIA KNEMMHUK.

Puc. 7.5 MaHoBakyymmeTp JA2010Cr
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NMPNNTOXEHWE 1

OCHOBHbIE TEXHUYECKWMNE AAHHbBIE TPAHC®OPMATOPOB
CEPUWN -14, KTACCA HATIPAXXEHWA 10 kB

Tabnnua 1.1 OCHOBHble TEXHMYECKNE JaHHble cepuun -14 pacnpefenutesb-

HbIX TpaHCOpPMaTOpPOB K/acca HanpsxeHus 14 kB

Homu- Hanpsxe-
Haslb- CoueTaHue Cxema 1 MoTepw MoTepw HVe TOK X0-
O603Haue-  Hasl HANPSHKEHVA,  rpynnaco-  xoM0cTo-  KOPOTKO-  KOPOTKO- OCTOrO
Hue MOLLL- KB eaMHeHNS ro xopa, ro 3amMbl-  ro 3ambl-
xofa, %
HOCTb, 06MOTOK BT Ka-Huna BT KaHus,
KBA BH HH %
THT- 25 6.00;
’ Y /Y HO
-25/10-14 30.0 0.40 D/Y H11 190 680 5.0 5.0
THT- 40 6.00;
Y /Y HO
-40/10-14 30.0 0.40 D/YH11 260 1020 5.0 5.0
THT- 63 6.00;
Y /Y HO
-63/10-14 (:)L0.0 0.40 D/Y H11 340 1600 55 4.0
THT- 100 6.00;
’ Y /Y HO
-100/10-14 30.0 0.40 D/Y H11 400 2600 5.0 4.0
THT- 6.00;
’ Y /Y HO
-160/10-14 160 30.0 0.40 D/Y H11 560 3600 6.0 4.0
THI (P)- 6.00;
Y /Y HO
-250/10-14 250 ;0.0 0.40 D/Y H11 650 4100 4.5 3.5
THI (P)- 6.00;
Y /Y HO
-400/10-14 400 ;0.0 0.40 D/Y H11 830 6200 4.5 15
THI (d)- 6.00;
Y /Y HO
-630/10-14 630 ;0.0 0.40 D/Y H11 1050 8300 6.0 1.4
THI () 6.00;
Y /Y HO
-1000/10- 1000 10.0 0.40 D/Y H11 1600 11800 55 13
14 0
THI (d)- 6.00;
Y /Y HO
-1250/10- 1250 10.0 0.40 D/Y H11 1800 17000 6.0 1.2
14 0
THI (P)- 6.00;
Y /Y HO
-1600/10- 1600 10.0 0.40 D/Y H11 2200 18200 6.0 11
14 0
THI (d)- 6.00;
Y /Y HO
-2501(21/10- 2500 ;0.0 0.40 D/Y H11 3600 28000 6.0 15
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MPUNOXEHWE 2
FABAPUTHbBIE, YCTAHOBOYHbBIE N NMPUNCOEANHWTENIbHbBIE PASMEPHI
TPAHC®OPMATOPOB CEPNU -14 K/TACCA HATIPAXXEHNA 10 kB

A A A
3
r* T
400
798
20012 20012
BoonBH
100+2 M2 BbIHH
M12
/O Ire
W >K a
o NHI‘E?.(FD‘I—B’-!, Mﬂ?aﬁTil(:Fl Mw%wma M TR,
THEY 1 280 15 62 300

Puc. 1.1 MabapuTHbIE, YCTAHOBOYHbIE U NPUCOEANHUTENbHbIE Pa3Mepbl TPaHC-
(hopmartopa THI™ - 25/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

JBL
co
(@]
400 350
798 497
566
200+2 20042
ﬂr*l >>I_|0 !:I»rtAnt-*
I (®3
c Dawnu
o » » J1 0
BoonBH
MI2 BbIHH
M12
S%)o. a

FIFII/ILuaTLIJ MaIIaNIECJ'IaHTLLkZIJJ,LLI,

Tun 4acTWn, Kr Kr

w -1 -% 300 163 72 320

Puc. 1.2 MabapuTHble, yCTaHOBOYHbIE U MPUCOEANHUTENbHbIE pa3Mepbl
TpaHcgopmaTtopa THI™ -40/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

400
826

200+2 200+2

(

°.c,,BnOo0 1

Besopg BH

BBoa HH
M12
$5
5 §

o I\/beolpneﬂ MW Maw&rwecra MLl.n]oKrZopm.LqI
THI-6310% 370 220 85 390

Puc. 1.3 NabapuTHble, yCTaHOBOYHbIE M MPUCOEANHUTE/bHbIE Pa3Mepbl
TpaHcdopmartopa THIM- 63/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

BoonBH
N12 BaonHH

MR \agra ke, Mm akveron Mwapuwuo® I i
izl Kr YECT K HOCTY, KT

IHIM-1WM 420 255 95 430

Puc. 1.4 MabapuTtHble, yCTaHOBOYHbIE N NPUCOEAMHUTENbHbIE Pa3Mepbl TPaHC-
(opmaropa THIC - 100/10-14
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MPOAOCJ/IKEHWVE MPUJTOXXEHUNA 2

200+2 200+2

BoonBH
M12 Bbl HH

N12

I\/brrzﬁmaﬂ, I\/araaqurm Maoc%wema, MTT%m'qor,

v
THr-T/10-% 540 300 137 550

Puc. 1.5 MabapuTHbIe, yCTAHOBOYHbIE U NPUCOEANHUTENbHbIE Pa3Mepbl TPAHC-
(opmaropa THI - 160/10-14
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MPOAOJIXXEHWE MPUNOXEHNA 2

M
MaP a
L sorksk gy o
rn-1 Baoa BH
M12 BblHH
770n? 770m?
M20
Q)
— IH
“ngr NH@lmalMWPI Macca vecre, /|/|LIJLH}.UU.IUJ.
THXOYM 860 535 180 880

Puc. 1.6 MabapuTHbIE, YCTAHOBOYHbIE N NPUCOEANHUTENIbHbIE Pa3Mepbl TPAHC-
(opmaropa THIC -250/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

A . JUL

(pOn"Qr

wowoouy n
550 550

1202 725

°N
to rm nTnn

— — 80+2

W oy i 'R
170

SaP =

3545 325+*5 110+2 B6ogBH
M12

%

T~7T
KK
mrrarrn o Vieoa mHes, Maaaaveoi MaocaNBcraMLuuR&nopu.l,

T™™In Kr HacTu, Kr Kr

L d-250M 1020 580 235 1040

B bl HH
M20

Puc. 1.7 M'abapuTHbIe, YCTAHOBOYHbIE U NPUCOEANHUTENbHbIE Pa3Mepbl TPaHC-
(hopmartopa THI® - 250/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

It

$ 0\ ;

WSS T
660

660
1312 805
819
20012 2002
CD o o o
°N
13042 130+2  BpopBH
3----- MI2 Bbl HH
130+2
M20
% I
?2~7r d_l
KoK,
o I\/HI}?.(IFUI-m I\/HILB}%maIGIIQIl.U Max%l\/maMTTmnmr,
w -71/w LI 690 240 1260

Puc. 1.8 MabapuTHble, yCTaHOBOYHbIE N NPUCOEANHUTENbHbIE pa3Mepbl TPaHC-
(opmaropa THIC -400/10-14
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MPOAOJ/IKEHWVE MPUJTOXXEHUNA 2

w

BAA
co ! C@ o)
to to V-1
TG
660 660
1312 805
BooaBH
M12
295+5 B bl HH
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