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IIpuBeaéHHbIe TEXHUYECKHE JAHHbIE HOCAT CIIPABOYHBIN Xapakrep. Pa3pa-

00TYMK OCTaBJsIeT 3a c000#i MPAaBO BHOCUTH H3MEHEHUS IIPH COBEPLICHCTBO-

BaHUM KOHCTPYKIMNH.

1. OBIIWE CBEJAEHNA O PACITPEAEJIMTEJIBHBIX
TPAHCO®OPMATOPAX

1.1 Hazunauenue

PacnpenenurensHbiil TpanchopMaTop — MOHMKAIOMIMNA TpaHchopmaTop ¢
MOIIIHOCTBIO B TpEX ¢azax a0 2500 kBA BKII0UNTENBHO, KJIacCa HAMIPSIKEHUS U30-
asiuuu 15, 20 u 35 kB, ¢ pa3nenbHbIMH OOMOTKaMU BBICOKOTO M HU3KOTO HaIpsi-
JKEHHsI, C HAPSLDKEHUEM paclipeleIuTenpHou cetn 10 1 kB, nuraromen Henocpen-
CTBEHHBIX NMOTpPeOUTENEH IIEKTPOIHEPTUH.

TpancdopmaTop kak npeodpazoBaTe/ib FHEPIrUuM MOJHOCTHIO 00paATHM.
IlepBU4HON MOKeT OBITH JIIO0Asi 00MOTKA, HE3ABUCUMO OT €é pacnoJI0OKeHUs
OTHOCHUTEJILHO €€ PacCIoJIOKEeHUS OTHOCUTEILHO cTep:kHA. OIUH U TOT ke
TPpaHCPOPMATOP MOKET ObITh KAK MOBbIIIAIIIAM, TAK U MOHMKAKIINM.

Pacnipenenurensubie TpancopmaTopsl cepun —1 1 Ki1accoB HaNpsHKEHUS
15, 20 u 35 xB Bemyckarores cepuitHo. Knacc Hanpsbkenus 15 kB: ocHOBHOE HO-
MUHaJIbHBIC HanpspkeHne oomoTok BH — 15 kB. Knacc nanpspkenns 20 kB: oc-
HOBHOE HOMHUHaJIbHOE HanpspbkeHue oomotok BH — 20.00 xB. Knacc HanpspkeHus
35 kB: ocHoBHOE HOMUHaNBHOE HanpsikeHne oomMoTok BH — 35 kB kB. OcHoBHOE
HOMUHaNbHOE HamnpsikeHue oomorok HH — 0.40 kB.

Cepust TpancopmarTopoB 11 - MOIepHU3MPOBAHHAS HA OCHOBE HOBBIX
TeOPEeTUYECKNX U KOHCTPYKTOPCKHUX Pa3padoTOK M ONbITA yiKe OCBOCHHOI'0
NMPOU3BOJACTBA NMPeIbIAYIIMX CePHIA.

OCHOBHbBIE KOHCTPYKTUBHbBIC UCTIOJHEHUS CEPUINHBIX TPaHCPOPMATOPOB IO
BHEIIIHEMY KOHCTPYKTUBHOMY CTPOECHUIO:

TMI' — TpancopmaTop repMeTHYHBIN 06€3 pacIIupUTENs, YBETUICHUE

00b€Ma Macia Ipu HarpeBe BOCIpUHUMAETCsl ynpyrumu rodpamu (puc 1.1).
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TM — TpanchopmMaTop ¢ pacIupuTesieM, yBeIndeHne 00béMa Macia mpu

HarpeBC BOCIIPUHUMACTCA PACHINPUTCIICM. I[aHHOG HUCIIOJTHCHUC AJIsA TpaHC(i)OpMa-

TopoB cepun 35 kB npegycmorpeno Ha momiHocty 1600 kBA u Brite.

e !
a5 i I
r - # . ]

Puc. 1.1. Tpanchopmartop repmernunsiii 6e3 pacmuputens TMIT

1.2 VYcinoBHoe 0003HaueHUE TPAHCPOPMATOPOB

YcnoBHOe 0603HaYEHUE TpaHC(HOPMATOPOB CIEAYIOIIEE.

TM I - CoHl- XXX/ XX-11X 1; X/ X; X/ X- X

['pynna coenuHeHUH

Cxema coenmaenns HH

Cxema coenqnuenns BH

Hanpspokenne oomorkn HH, kB

Hanpspkenune oomotku BH, kB

Kareropust pazmenienus

Kimmmatuueckoe UCIIOHEHE

Howmep cepun

Knacc nanpsbxenus, kB

HommunHansHast MOIITHOCTE, KBA

3aperucTpupoOBaHHBIN
TOBapHBIN 3HAK
M3TOTOBUTEIISI

['epmeTrnyHOE MCTIOTHEHNE
(mpu HAJIMYMM CUMBOJIA)

EcrecTBeHHast UPKYISAIIHS
Maciia

Tpexdasznubrit

[Tpumep ycnoBHOTO 0003HAUEHHS TpaHCHOPMATOpPaA TEPMETUYHOTO UCIIOII-

HeHUs1, MOIIHOCTBIO 630 kKBA, ucnionnenus —11, ¢ nanpsbkenuem Ha cropone BH —

4
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35.00 kB, na cropone HH — 0.40 kB, cxemoii u rpymmoi coenuuenus Y/YH-0,

KJIMMaTUYECKUM UCTIOJHEHUEM - Y, KaTeropueit pasmenienus — 1 npu 3akase u B
JTOKyMeHTauu apyroro uzaenus: « 'pancgopmarop TMI'-630/35-11V1;
35.00/0.40; Y/Yy-0 TY 3411-001-72210708-2004».

1.3 TexHunueckue naHHbBIE

OcHOBHbIE TEXHUYECKHUE JaHHbIE cepuu -1 1 pacnipenenuTenbHbIX Macis-
HBIX TpaHC(POPMATOPOB KinaccoB HanpskeHus 15, 20 u 35 kB tuna TMI' npusene-
Hbl B Ta0mute 1.1 [Ipunoxenne 1.['abapuTHbie 1 yCTAHOBOYHEIE pa3MeEpPhI, Macca
Tpanc(opMaTopoB npuBeeHbl: s cepun 11 knacca Hanpspkenus 15 u 20 kB Ha
pucyHkax 2.1. — 2.6. [Ipunoxenus 2; ns cepum —1 1 kitacca nHanpsokenus 35 kB Ha

pucynkax 3.1. — 3.8. IIpunoxenus 3.

2. YCTPOMCTBO TPAHC®OPMATOPA

B koHCTpyKIIHIO TpaHC(HOPMATOPOB BXOIAT CIASAYIOIINE COCTABHBIC YaCTH:

®  aKTUBHAs 4acTh (MAarHUTOIPOBOJI, OOMOTKHU, U3OJISIHsS, OTBOJIBI, BBO-
TbI (M30JISITOPHI ), TIEPEKITI0YATENb);

e  Kopmyc 06aka;

®  KOHTPOJIbHO-U3MEPUTEIbHBIC, CHTHAIBHBIC W 3alIUTHBIC YCTPOMCTBA;

e  BCIIOMOIaTEJIbHBIE YCTPOUCTBA.

2.1  AxTuBHAas 4acTh

AKTHBHAas 4acTh TpaHcPopMaTopa — TO MECTO, TJ€ MPOUCXOJIUT HEMOCPE/I-
CTBEHHOE MPeoOpa30BaHUE ANEKTPUUECKON SHEPTUU OJHOTO HAMIPSIKEHUS B DJICK-
TPUYECKYIO DHEPTHUIO IPYTOro HAMPSHKEHUS, TO €CTh SHEPTHS OT 0OMOTKH BBICOKO-
r0 HAIMpPSKEHUS Yepe3 MOCPEICTBO HABEAEHHOTO B MArHUTHOM CUCTEME MAarHUTHO-

r'o MOTOKA MPeoOpa3yeTcsi B IHEPTUI0 OOMOTKH HU3KOTO HAMPSHKEHUS.
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['maBHBIC 37IEMEHTHI AKTUBHOW YacTU: OOMOTKU U MarHWTHAsi CUCTEMa

(MarHuTONpPOBOJ). AKTUBHAS YaCTh PACHpeIeIUTENIbHBIX TpaHC(HOpMaTOpPOB CO-
CTOUT U3 CIEIYIOMUX y370B (puc. 2.1):

a) MarHUTOIPOBO/IA;

0) 0OMOTKHM BBICOKOTO Harpsbkenus BH;

B) 0OMOTKHM HuU3Koro Hampsbkenus HH;

r) orBojoB BH n HH;

1) KpBILIKK 0aka;

€) COOPOYHBIX €IUHUIL U IeTaNeH N3OSN,

) TIEPEKIIIOYAIOIIETO YCTPOICTBA,

3) HN30JIAIUOHHBIX BBOAOB BBICOKOT'O 1 HU3KOT'O HAIIPAKCHUS.

Puc. 2.1 AktuBHas yactb B coope. 1 — maruuronpoBoJ; 2 — 610k oomoTok BH —

HH; 3 — kpoimika 0aka; 4 — nepexitouatens; 5 — BBog HH; 6 — BBog BH.

2.1.1 MarautonpoBo

MarnauTonpoBoa TpanchopmaTopa sIBISETCS KOHCTPYKTUBHON M MEXaHU-
YECKOM OCHOBOM akTHBHOM yacTu (puc. 2.2). OCHOBHas 4acTh MAarHUTOIIPOBOJIA —
MarHuTHAasi CUCTEMA, KOTOPasi COCTOUT U3 BEPTUKAJIBHBIX CTEPKHEHN, TEPEKPHITHIX
CBEpXY M BHU3Y FOPU3OHTAIBHBIMU SIPMaMH, B pe3yJIbTaTe 4ero o0pa3yeTcst 3aMK-

HyTas MarouTHas OCIlb.
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3

4
2

5
1

Puc. 2.2 MarautonpoBoa B cOope. 1 — MarauTHas cuctema, 2 — mpeccyrorias 0a-
Ka, 3 — CTsDKHAs IIMWIbKA BEPTUKATIbHAS, 4 — CTSOHKHAS IINMHUIIbKA TOPU30HTAIbHAS,

5 — cryneH4aras OCHOBA

2.1.2 O0OMOTKH

OOMoTKH TpaHC(HOPMATOPOB CIOEBbIE, PACTIONOKEHBI HA CTEPIKHE B CJie-
JYIOIIEM TOPSIKE, CYUTAas OT cTepkHs — 00MoTka HH (Hu3KOTO HampsikeHus)

(puc. 2.3), oomotka BH (Bbicokoro HanpspkeHust) (puc. 2.4).

Puc. 2.3. O6morka HH B cOope. 1 — 0OMOTKa, 2 — da3HBINH OTBOJ, 3 — TMHEHHBIN

OTBOJI
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Puc. 2.4. biaokx oomorok BH-HH B c6ope. 1 — oomotka BH, 2 — o6motka HH,
3 —orBoael BH, 4 — orBoger HH

O6MoTku HH BBITIONHSIOTCS U3 aIFOMUHUEBOM JICHTHI U OyMa)KHON MEXK-
cJI0eBOM n3ossIMeit u3 Oymaru, oomMorku BH — u3 anromuHneBoro npoBoja Kpyr-
JIOTO CEUEHHUS C HIMAJIEBOM M3OJISIIIUEH HIIU IPSMOYTOJIBHOTO CEYEHUs ¢ OYMaskHOM
u3oJisueit. MexcioeBast U30Jus U3 KabeabHoM Oymaru. [IpeccoBka 0OMOTOK
OCYIIECTBIISIETCS CTSAKKON SIPMOBBIX OAJIOK BEPTUKAIBHBIMU MITTHIHKAMHU.

Marepuan npoBOJHUKOB OOMOTOK: aIFOMUHHUM (IJIOTHOCTB — Y., = 2700
KI/M’, YCIBHOE JIEKTPUIecKoe conpoTusienue mpu 75 °C — p,,75 = 0,0342
Om*MMm2/m).

B o6MoTkax BH nipeaycMOTpeHbl OTIAWKKU SISl TEPEKITFOUCHUS YUCEN BUT-
KOB U U3MeHeHUs Kodduurenta tpanchopmaiuu B npeaenax +2x2.5%.

PerynupoBanue HanpsiKeHHs OCYIIECTBISIETCA MEPEKITI0UeHNEM 0e3 BO3-
oyxnaenus (IIbB) ornaek Tpanchopmaropa (MpH MOJTHOCTHIO OTKJIIOYEHHOM

Tpancdopmarope) (Tadun. 2.1).
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Tabnuma 2.1 PerynupoBanue nanpspkeHusi ctoponsl BH mpu paznmunbix
IIOJIOYKEHMSIX NEPEKII0YaTEeNs

ITormo- o PerynupoBaHue 11t HOMHHAIILHOTO Hanpsukenns BH, B

HKEHUE perynu-

IEPEKIIO- | poBa-

qarens HUA 15000 20000 35000
1 105.0 15750 21000 36750
2 102.5 15375 20500 35865
3 100.0 15000 20000 35000
4 97.5 14625 19500 34125
5 95.0 14250 19000 33250

2.1.3 OTBOIBI

OTBO/IbI IPEACTABISAIOT COOON MPOMEKYTOUHBIE TOKOBEIYIIIUE AIIEMEHTHI,
obecrieurBaroIIMe COSAMHEHNE OOMOTOK C BBOJIaMH U TIEPEKIIIOYAIOIIUM YCTPO-
CTBOM B TPpeOyEMYIO JIEKTPUUECKYIO CXEMY.

Coenunenust 00MoTok BH BeIMOMHSIOTCS THOKUM METHBIM ITPOBOJOM Map-
ku IIMI".

COCI[I/IHGHI/IH HH — anmroMuHHEBBIMU IIIMHAMU MMPpAMOYT'OJIBHOT'O CCUCHUS.

2.1.4 Ilepexmrouaroiiee yCTPOMCTBO

B pacnpenenutenbHbIX TpaHcHOpMaTOpax peryaupoBaHnEe HAMPSIKEHUS
IPOU3BOAUTCS 0€3 BO30YKIEHUS, IPHU OTKIIOUEHHOM TpaHC(HOPMATOPE PYyKOSIT-
KOM, YCTaHOBJIEHHOM Ha KpbILIKE 0aka, MyTeM COEIUHEHUSI COOTBETCTBYIOIIMX OT-

BeTBJIEHHUI 00MoTOK BH.

2.1.5 bak

bak TpancdopmaTopa npeacTaBisieT co00i METAITMYECKYI0 CBAPHYIO KOH-
CTPYKIHUIO TPSAMOYTOJIBLHON (DOPMBI M COCTOUT U3 CIACAYIONIUX Y3JI0B:

a) KopIyca;
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0) KpbIIKK (KOHCTPYKTUBHO OTHOCUTCS K aKTUBHOM YacTH).

Koprmyc (puc. 6) cocTouT U3 cneayromux y3a0B U AeTanei
a) Kapkaca Kopmyca (BepxHei pambl);
0) robpupOBaHHBIX CTCHOK;

B) JIHA.

Puc. 2.5 Kopnyc 6aka tpanchopmaropa

K any npuBapensl 1Ba omopHbIX IBeswiepa. Ha nHe Oake mpeaycMoTpeH
BEHTUJIb CJIMBA Macja U JIBa KOHTAKTa 3a3€MJICHHUS.

Mexanundeckasi mpo4HOCTh Oaka TpancpopmaropoB TM paccuntana Ha u3-
6bITOUHOE HaBieHue He Goxee 25 klla, Gaka TpancdopmaropoB TMI paccunrana
Ha M30BITOUHOE JaBiIeHne He Gonee 45" kIla ¥ BaKyyM C OCTATOYHBIM JaBICHHEM
ne Gonee 70" kITa.

Ha xpsiike 6aka tpanchopmaropa TMI' ycranosnensi: BBoasl BH u HH,
IPUBO/] MEpEKIIIoYaTess, MacjioyKa3aTellb, TEpMOMETp, KianaH cOpoca JAaBJICHUS.
Ha kpoimike tpanchopmatopoB TM ycranosnensl: BBoAbl BH u HH, pykosiTka
IPUBOJIA MEPEKIIOYATENS] U PACIIMPUTENb, HA KOTOPOM PACHOJI0KEHbBI: MACIOyKa-
3areinb, ocymuTens U kianad. (OCymuTens MOCTaBIsSeTCs B KOMIUIEKTE C TpaHC-

(GbopMaTOpPOM U yCTaHABIMBAETCS HEMOCPEICTBEHHO HA MECTE IKCILTYaTalUH. )

10
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Hapy»xHasi moBepXHOCTh KOpIyca OKpaimieHa MOIMIPHUPHON MOPOIIKOBON

KpPacKOM CBETIIO-CEPOro IBETA.
CoeanHeHue KphIIIKK U Kopityca 0aka B pazbémMe — O0JITOBOE, YIIJIOTHEHHE

pazbéMa — MPOKIAJIKK U3 MacI00CH30CTOMKON PE3UHBI.

2.1.6 TparcdopmMaTtopHOE MaCIO

Macino B TpaHchopMaTope BBHIIOJIHSAET J1B€ (PYHKIIMH: JIEKTPUIECKON U30-
JSIIMU ¥ TIepelau Teria OT HarpeThIX YacTel K OXJIaXIalolIiM YCTPOUCTBAM.

[Tpumenstotest TpancpopmaTopusie Macia mapok ['K (TY 38.101.1025-
85), BI' (TY 38.401.978- 93), apkruyeckoro AI'K (TY 38.101.1271-85).

Benuunaa mpoOMBHOTO HAMpPSKEHHs, OCHOBHOTO KOHTPOJMPYEMOTO Iia-
pameTpa, XapaKkTepU3YIOIIEro KauecTBO TpaHC(OPMATOPHOTO Maciia — He MeHee 35
kB/MM. Ompenenenne npoOMBHOTO HAIMPSDKEHUS] MPOU3BOAUTCS B CTaHIAPTHOM

paspsannuke B cootBercTBUU ¢ 'OCT - 6581-75.

3. KIIMMATHUYECKUNE UCITOJIHEHUA U KATEI'OPM PASMEIIIEHNA
TPAHCO®OPMATOPOB

TpancpopMaTropbl MOTYT 3KCIUTyaTUPOBATHCS MPU BHYTPEHHEH M HapyK-
HOM YCTaHOBKE B palloHaX C yMEPEHHBIM, YMEPEHHO-XOJIOJHBIM U TPOMUYECKUM
KJINMAaTOM, IPH 3TOM:

e  BbICOTa Haj ypoBHEeM Mops He 6osee 1000 wm;

®  pexuM pabOThl — JJTUTEIbHBIN;

®  KIMMAaTHUYECKOE UCHOJHEHUE «Y», «YXJI» unu «T», kareropus pas-
memenus 1 (Hapyxnas) mo 'OCT 15150.

KnuMarnueckoe UCHOTHEHNE YMEPEHHOE «Y»: TeMIlepaTypa OKpyKarole-

ro Boznyxa oT muHyc 45°C no mmoc 40°C; oTHOCUTENbHAs BIAXKHOCTH BO3yXa

(mo 'OCT 15543.1) ue 6omnee 80%; npu 15°C u 100% npu 25°C.

11
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Knumatndeckoe UCIOMHEHHE yMEpPEeHHO-XoJoaHoe «Y XJD»: temmeparypa

okpyxaroniero Bo3ayxa ot munyc 60°C no mitoc 40°C: oTHOCUTENIbHAS BIaXHOCTh

Bo3ayxa (mo I'OCT 15543.1) ue 6onee 80% mpu 15°C u 100% mpu 25°C.
KimmaTtuueckoe ucnoigHeHue tponudeckoe «T»: TemmepaTypa OKpyxkaro-

uiero Bo3ayxa oT munyc 10°C no mmtoc 50°C; oTHOCUTENBbHAS BIAXHOCTh BO3yXa

(mo I'OCT 15543.1) ne 6onee 98% npu 27°C u 100% mpu 35°C.

4, DJIEKTPUYECKUE COEJUHEHUA B TPAHCOOPMATOPAX
4.1  CxeMbl U TPYIIIBI COSTUHEHUS] OOMOTOK

B tpéxdazubix TpancpopmaTopax kiaccoB HampskeHus 15, 20 kB u 35 kB
0OMOTKHM pa3HBIX (Da3 COCTMHSIIOTCS MEXTy COOOM pa3IuYHBIM CXEMHBIM 00pa3oM,
B «3Be3ay» (00o3HaueHue Y), «TpeyrobHUK» (0003HaueHue D), mpudém cxembl
«3Be31a» Ha ctopoHe HH kak mpaBuiio umeeT BhIBEAEHHYIO HEWTpaib (0003HauUe-
HUE YH ).

OcHoBHBIE TIpUMEHsiEMbIE B cepuu —1 1 pacnpenenurenbHbIX TpaHcpopma-

TOPOB CXEMBI U TpynIbl coequHeHust 00MoToK:Y/YH - 0; D/YH -11 (puc. 4.1).

(Cxema coedunenus Y /Yu-0 Cxema coedumeHus A/ Yu-11

A B C
A B C

X2
X2 Y2 2 X3

X3 V3 23
Xl v Z4 X
X5 Y5 7 Y
X6 Y6 6 '
X

X A z
CmopoHa BH

REE NS REE NS

X y z . y
Cmopora HH Cmoposa HH

Puc. 4.1 OcHoBHBIE TPUMEHSIEMBIE CXEMBI M TPYIINBI COCTUHEHUSI OOMOTOK

12
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4.2 DneKkTpuyeckue rnapamerpbl 0OMOTOK

B tpéxdaznpix oOMoTKax TpaHcHopMaTOpOB pa3nuyaroT GpazHOE HaTpsIKe-
HUE, TPUIOKEHHOE K CaMUM OOMOTKaM, U JIMHEHHOE HaNpsDKeHHE Ha BhIBOJAX. B
CXEMe COCIMHCHHS «3BE3/a» JIHHEHHOe HampsDKeHHe B V3 pa3 Goublie (asHOTo,
TaK KaKk OHO MPHUJIOKEHO cpa3y K oOMOTKaMm AByX cocenHux ¢as. B cxeme «rpe-
YTOJIBHUKY» JIMHEHHOE HAIPSKEHUE PaBHO (PazHOMY.

OcHOBHBIC TUHEHHBIC JIEKTPUUCCKUC TTapaMeTpbl TpExda3sHbIX TpaHCop-
MaTOPOB CIY’KaT JUIsl IPOBEJICHUS PACUETOB CETEBBIX PEKUMOB PAOOTHI U CTPOSTCS
Ha OCHOBE OJHO(A3HBIX CXEM 3aMEILCHHUS.

Conpotusnenue K3 dasnl Tpancpopmaropa co ctopons oomotku BH:

Z = (u/100)Uy14 /Sy OM,

IJI€ U, — HAalPsDKEHUE KOPOTKOro 3aMbIkanust, %o,Uy ¢ — (pasHoe HU3KOE
Hanpsbkenue, B, Sy, ¢ — MommuocTs Ha (asy tpancpopmaropa, BA .

AxtuBHoe conpotuBienne K3 ¢a3zbr TpancopmaTopa co cTopoHsl 0OMOT-
xu BH:

Re= Py /(") , Om,

rae Py — morepu KopoTkoro 3aMelkanus Ha a3y Tpancdopmaropa, B, I
— HOMHHAJIBHEIA TOK B 0OMoTke HH, A.

NunyxtuBHoe conpotusieHue K3 dasbl Tpanchopmaropa co CTOpOHBI 00-

Motk HH:

X =VZ. - R, Om.

CeteBble JIMHEWHBIEC JEKTPUUECKUE TTapaMeTPhbl paclpeaeaIuTeNbHbIX Mac-
JSHBIX TpaHchopmaTopoB cepuu -11 croponst oomorkn HH npuBenens: B Tabnu-

ne 4.1
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Puc. 4.2. Dnextpuueckas ogHodazHas ceTeBas cxema

Tpanchopmaropa

Tabnuua 4.1 CeteBble JIMHEWHBIEC AIEKTPUUECKUE MapameTpbl TpaHcdop-
MaTOpoOB KJjiaccoB HanpspbkeHus 15, 20, 35 kB co ctopons oMotk HH

dasHbIE CONPOTUBIICHUS KOPOTKOTO 3aMbIKaHHMS,
O6o3HaueHue MOM
TpaHcdopmaropa [Mosaxoe WHIyKTUBHOE AKXTHBHOE
Zy Xk Ry
TMI'-100/35(20)-11 104.0 98.96 32.00
TMI-160/35(20)-11 65.00 61.43 21.25
TMI - 250/35(20)-11 41.60 40.51 9.472
TMI-400/35(20)-11 24.00 23.13 6.400
TMI-630/35(20)-11 16.51 16.19 3.225
TMI-1000/35(20)-11 10.40 10.22 1.920
TM(T')-1600/35-11 7.00 6.908 1.13
TM(T')-2500/35-11 4.608 4.563 0.64

3. HAT'PY30OUYHAS CIIOCOBHOCTDb TPAHCO®OPMATOPOB

5.1 Harpy3o4Has ciocoOHOCTb TpaHC(hHOpPMATOPOB

Harpyska Tpanchopmaropa onpeaensieTcsi BEIMYMHON TOKAa BO BTOPUYHOM

oOMoTKe TpaHchopmaTopa.
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B nelicTBUTENBHBIX YCIOBHUSX 3KCIUTyaTaluu y OOJBIIMHCTBA TpaHc(op-

MaTOpPOB Harpy3ka HUKOT/Ia HE ObIBae€T MOCTOSHHOW, OHA U3MEHSETCS KaK B Teue-
HUE CYTOK, TaKk U B TeueHue rojaa. [loaromy Harpy3ouHast cnocoOHOCTb TpaHchop-
MaTopa, paboTaroero ¢ MaKCUMyMOM H3MEHSIIOIIEHNCS Harpy3KH, paBHbIM HOMH-
HaJIBHOM MOIIHOCTH, MCIOJb3yeTCs HeaocTtaTouyHo. Harpysounas cmocoOHOCTH
TpaHcopmaropa MOXKET ObITh MCIONIb30BaHA 3HAYUTEIBHO JyYIlle, €CIIH MaKCH-
MYyM U3MEHSIOLIEICS HAarpy3KH NPEBBIIIAET HOMUHAIBHYIO MOLTHOCTbD.

B HopmanbsHBIX ycioBusix HarpeBa uzojsnus kimacca A (105°C), koTopas
npUMEHSIETCS. B TpaHcopMaTopax, MOCTENEHHO TepsSeT CBOU IEepBOHAYAIbHBIC
CBOMCTBA IOJ BO3JIEUCTBUEM TEMIIEPATYPHI, IPOUCXOAUT €€ crapenue. [Ipu sTom,
NIOKa M30JISIUSl HE IOTEPsUIa MEXAaHWYECKON MPOYHOCTH, JIEKTPUYECKAsl IMPOY-
HOCTb €€ COXpaHseTCs Ha MepBOHA4YaJbHOM ypoBHE. HO Kak TOJIBKO H30Is1UA
TpaHncpopmaropa moTepsia CBOI MEXaHHYECKYIO IMPOYHOCTh, CTajlla CyXOW H
XpYIKOH, OHA IMOJ JeHCTBUEM BUOpAIMU MPU HOpMaIbHOW paboTe U AMHAMHYE-
CKUX YCWJIHWA NMPU KOPOTKUX 3aMBIKAHMSIX CPAaBHHUTENBHO JIETKO pa3pylIaeTcs, B
pe3yJsibTaTe 4ero MOryT BOSHUKHYTh MTPOOOH U30JISUU U 3aMbIKAHUE BUTKOB MEX-
1y cOOOM.

EcTecTBEHHBIM CPOKOM CIIy k0Bl TpaHC(hOpMaTOpa, yCTAHOBIEHHOI'O HA OT-
KPBITOM BO3[yX€ U pa0dOTaIOIIEro HEMPEPbIBHO C HOMUHAJILHOM HAarpy3Koi, Ha3bl-
BaeTCs MPOJOJIKUTENBHOCTh PA00THI, MOCIIE KOTOPOU M30JISIUS TpaHchopmaTopa,
[0 CYLIECTBY, SIBJISETCS y>KE€ HENPUTOJHOM M TpaHCPOPMATOp HAXOAMUTCS C 3TOTO
BPEMEHHM MOJI IOCTOSHHOW YyrpO30il aBapuu.

IIpu Harpy3kax, 0JIM3KMX K HOMHHAJIbHOW MOIIHOCTH, CPOK CJIYKObI
TpancopmaTtopa He MeHee 30 jer. HopManbHbId CPOK CIyKObI M30JISILMH
NP HOMMHAJBHOM pexxume padotsl — 30 Jier. Uem Oounbllie neperpys3ku mo To-
Ky, TO €CThb YE€M BBIILIE€ TEMIIEpAaTypa H3O0JIALMH, IPU KOTOPOWA OHA paboTaer, TeM
CKOpEE OHA TEPSAET CBOM MEXAHUYECKUE U AJIIEKTPUUYECKUE CBOWCTBA, ITOJBEPracTCs
OonbleMy U3HOCY, cTapeHuto. Cpok ciryk0bl TpaHchopMaTopa COKpaiaeTcs.

Cornacao 'OCT 14209 npu onpeneneHuu pecypca paboTsl Tpanchopma-
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TOpa UCXOIAT U3 CIEAYIOIINX MPUHATHIX MMOJI0KECHUM:

IToBbleHNEe TeMIEePATYPhl, PU KOTOPOi padoTaeT M30JAIMS, HA Ka-
kaple 6 °C cokpaiaer BABOE CPOK CJIY:KO0bI u3oiasinuu. 3HOC M30/s11IMU IPH
HEeM3MEeHHOIi TeMIepaType pacTeT MPsiMO MPONOPIIHOHAIBLHO BPEMEHH.

Pazmuuator cremyromme peXuMbl Harpy3oK, XapaKTEpH3YIONIUECs CTere-
HBIO YMEHBIIIEHUSI CPOKA CITY)KOBI U30JISAIIUHN:

®  HOPMaJIbHBIA MPOJODKUTEIBHBIH PEXKHUM HArpy3oK, MPH KOTOPBIX
MIPOUCXO/IUT COKPAIICHUE CPOKA CITY>KOBI H3OJISIIHH;

®  PEXHUM CHCTEMAaTUYECKUX HEABAPUUHBIX HATPY30K C YEPEAYIOIIUMUCS
NIEPUOJIaMU HEJIOTPY3KH U MEpPEerpy3Ku, IPU KOTOPBIX HE MPOMCXOIUT COKpaIlle-
HUSL CPOKa CITy>KOBbI U30JISIITNY;

®  pEXHUM aBapUUHBIX HATPYy30K, MPHU KOTOPHIX MIPOUCXOIUT 3aTUTAHUPO-

BAaHHOC COKpamICHUC CpPpOKa CJ'Iy}K6BI HU30JISIHH.

5.2 HopManbHbli NPOAOIKUTEIbHBIA PEKUM HArpy30K

[Ipn HOpMaNbHOM NPOJOJKUTEIBHOM PEXUME HArpy30K - Harpy304HbIH
TOK B T€UCHHE JJIUTEIHLHOTO, TOpsIKa 0oJiee CYyTOK, MEPHOJia BPEMEHH 3HAYUTEh-
HO HE m3MeHseTcs. JlomycTrMble TOKOBBIE HArpy3KH IPHU Pa3jiuyHbIX TeMIeparTy-

pax OKpy»arollel cpesbl IpuBeaeHBI B Ta0. 5.1.

Tabnuua 5.1 JlonmycTumblie HaArpy3Ku Mpu HOPMaJILHOM MPOAOTIKUTEIIBHOM

pexume padoThl

Temneparypa oxnax- | IIpeBbiiienue remnepatrypsl | JomycTumelii kosg-
Jarouei cpepl, HauOoJee HarpeToil TOUKH, (buIMEeHT Harpy3Ku
°C °C
-25 123 1.37
- 20 118 1.33
- 10 108 1.25
0 98 1.17
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[Tponomxkenue Tabmuusl 5.1

10 88 1.09
20 78 1.00
30 68 0.91
40 58 0.81

5.3  Pexum HeaBapHIlHBIX CUCTEMATUYECKUX MEPETPY30K

JlonycTuMble cUCTeMaTH4ecKhe Harpy3Ku TpaHcopMmaTopa C €CTECTBEH-
HBIM MacJISIHbIM OXJIaKJEHUEM 0€3 COKpallleHUsl CPOKa CIy>KObI U30JALUHU (C HOP-
MaJbHBIM COKpalIeHUEM CpoKa ciaykObl n3oisiuuu B TepmuHax ['OCT 14209) xa-
PaKTEpU3YyIOTCS SKBUBAJICHTHBIM JIBYXCTYHEHUYAThIM I'paKOM CyTOYHON Harpys-
KU TpaHcpopMaTopa ¢ HaYaIbHOW Harpy3Koi, MEHbIIEH, YeM HOMUHAJIbHAS, U T1e-
proaoM neperpysku. I'paduk cuctemaTHuecKoi CyTOYHON HArpy3Kku Tpancdopma-

TOpa ¢ HOPMAJILHBIM COKpAIllEHUEM CpOKa CITy>KObI MPUBENEH Ha puc. 5.1.

A
A 4

K>

Koaddumment
HaArpy3KH

M

0 BpeMs CYTOK 24 4

Puc. 5.1 DxBUBaNIEeHTHBIN ABYXCTYyNEHYATHIN TpaduK HATPy3KH
Ha pucynke 5.1 0003Ha4eHBI:
K, — ko3 punpientT HauanpHOM Harpy3KH (OTHOIIEHUE PACCMAaTPUBAEMOTO
HAa4YaJIbHOI'O TOKa K HOMUHAJIBHOMY TOKY),
K; — koadpuiieHT npeBblieHus: Harpy3Kku (OTHOIIEHHE paccCMaTpPUBAEMO-
0 MAaKCUMaJIbHOIO TOKa K HOMUHAJIBHOMY TOKY ),

t — Bpems paboThl TpaHchopMaTopa Ha MAaKCUMaJIbHOM CTYIICHHU.
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TEMIIEpATYpE OKpyKarouen cpenpl O, = —25 °C

OPT.135.025.TU
B tabnunax 5.2 — 5.7 npuBeaeHsl 3HaueHus K, u t npu pa3inyHbIX 3HaUE-

Ta6muma 5.2 OTHOILIEHHE TOKOB CTYIIEHU MaKCUMaJIbHOU Harpy3ku K, npu

K,
e 0.25 | 050 | 0.70 | 0.80 | 0.90 1.00 | 1.10 1.20 | 1.30
0.5 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
1.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
4.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
8.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
240 | 1.37 1.37 1.37 1.37 1.37 1.37 1.37 1.37 1.37

TEeMIIEpaType OKpykatoien cpeapl @a =— 20 °C

Tabnuna 5.3 OTHOIIEHNE TOKOB CTYIIEHH MaKCUMaJIbHOU Harpy3ku K2 mpu

Ki
E 025 | 050 | 0.70 | 0.80 | 0.90 1.00 | 1.10 1.20 | 1.30
0.5 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
1.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
4.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.43
8.0 1.50 1.50 1.50 1.49 1.48 1.47 1.45 1.43 1.37
240 | 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33 1.33

Tabnuua 5.4 OTHOILIEHHE TOKOB CTYIIEHH MaKCUMallbHOM Harpy3ku K2 mpu

TeMneparype okpyxarouei cpeasl Oa =— 10 °C
K,
L 0.25 0.50 0.70 0.80 0.90 1.00 1.10 1.20
0.5 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
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[Iponomkenue Tabnuusl 5.4

1.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

2.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

4.0 1.50 1.50 1.50 1.50 1.50 1.50 1.47 1.39

8.0 1.44 1.43 1.42 1.41 1.40 1.38 1.36 1.32

24.0 1.25 1.25 1.25 1.25 1.25 1.25 1.25 1.25

Tabnuua 5.5 OTHOILIEHHE TOKOB CTYIIEHH MaKCUMallbHOM Harpy3ku K2 mpu

TEeMIIEpaType OKpy:xaromen cpeapl Ga= 0 °C

Ki
E 0.25 0.50 0.70 0.80 0.90 1.00 1.10
0.5 1.50 1.50 1.50 1.50 1.50 1.50 1.50
1.0 1.50 1.50 1.50 1.50 1.50 1.50 1.50
2.0 1.50 1.50 1.50 1.50 1.50 1.50 1.46
4.0 1.50 1.50 1.49 1.47 1.44 1.40 1.33
8.0 1.36 1.35 1.33 1.32 1.31 1.29 1.25
24.0 1.17 1.17 1.17 1.17 1.17 1.17 1.17

Tabnuma 5.6 OTHOIIEHNE TOKOB CTYIIEHH MaKCUMalIbHOU Harpy3ku K2 mpu

TeMIreparype okpykaroueit cpeast @a = 10 °C

K,
L 0.25 0.50 0.70 0.80 0.90 1.00
0.5 1.50 1.50 1.50 1.50 1.50 1.50
1.0 1.50 1.50 1.50 1.50 1.50 1.50
2.0 1.50 1.50 1.50 1.50 1.50 1.40
4.0 1.46 1.43 1.40 1.37 1.33 1.27
8.0 1.27 1.26 1.24 1.23 1.21 1.18
24.0 1.09 1.09 1.09 1.09 1.09 1.09
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Tabnuma 5.7 OTHOLIEHNE TOKOB CTYIIEHU MaKkCUMaNbHON Harpy3ku K2 mpu

TeMIIepaType oKpyxatoien cpeapl @a = 20 °C

K,
L 0.25 0.50 0.70 0.80 0.90 1.00
0.5 1.50 1.50 1.50 1.50 1.50 1.00
1.0 1.50 1.50 1.50 1.50 1.50 1.00
2.0 1.50 1.50 1.49 1.43 1.34 1.00
4.0 1.37 1.34 1.29 1.25 1.19 1.00
8.0 1.18 1.17 1.15 1.13 1.10 1.00
24.0 1.00 1.00 1.00 1.00 1.00 1.00

Ta6numa 5.8 OTHOIIIEHHE TOKOB CTYIIEHW MaKCUMaJIbHOUM Harpy3ku K2 mpu

TEMIIEpAType OKpy:katomen cpeapl ®a = 30 °C

K
ER 0.25 0.50 0.70 0.80 0.90
0.5 1.50 1.50 1.50 1.50 112
1.0 1.50 1.50 1.50 1.45 1.03
2.0 1.50 1.45 135 126 0.97
4.0 127 1.23 1.17 111 0.94
8.0 1.09 1.07 1.04 1.01 0.92
24.0 0.91 0.91 0.91 0.91 0.91

Tabnuna 5.9 OTHOIIEHNE TOKOB CTYNIEHN MaKCUMalIbHOU Harpy3ku K2 mpu

TeMIIepaType oKpyxatoien cpeapl @a = 40 °C

t, 1 K

’ 0.25 0.50 0.70 0.80
0.5 1.50 1.50 1.50 1.01
1.0 1.50 1.50 1.35 0.92
2.0 1.39 1.31 1.17 0.86
4.0 1.16 1.11 1.02 0.83
8.0 0.99 0.96 0.91 0.82
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[Iponomkenue Tadnuup 5.9

24.0 0.81 0.81 0.81 0.81

6. NCTOYHUKU HLTYMA B TPAHCO®OPMATOPAX

[IIym TparchopMaTopHOro 000pYAOBAHMS OKA3bIBAET HEOIATOMPUATHOE
BO3JICHCTBHE HA SKOJIOTHIO B MECTAX €r0 YCTAHOBKU. DTO 0OCTOSATENBCTBO IUKTYET
y’KECTOUEHHE HOPM IKOJIOTHIECKON OE30MaCHOCTH U COOTBETCTBYIOIINX TpeOOBa-
HUI, IPEBSABISEMBIX K TPaHC(HOPMATOPAM.

OCHOBHOM LIyMOBOM XapaKTEPUCTUKOM SIBIISIETCS 3ByKOBOE JABIICHUE, OII-
peaeIsroliee 3ByKOBOE COCTOSIHUE OKPY KAIOIIEH HCTOYHUK 3BYKa CPEJIb

Jl1st ypOBHS 3BYKOBOT'O JTaBJICHUS

L =20 Ig(p/po) , b,

rJie po = 2*107 I1a — onopHoOe 3HAYECHHE YPOBHS 3BYKOBOTO JABICHHSI, CO-
OTBETCTBYIOLIEE MOPOTY CIBIIIMMOCTH, P — 3ByKOBOE J1aBiieHue, [la.

[IIyM TpaHCpOpMaTOPOB BBI3BIBAECTCS BUOPALIMEH aKTUBHOM YaCTH.

Bubpauus aktuBHOM yacTtu 00yCIOBIIEHA:

®  MAarHUTOCTPUKLMEHN B ANEKTPOTEXHUUYECKOU CTallH,

e  KoJeOaHUSIMU IUIACTUH B CTBHIKAX MAarHUTONPOBOJA OT MarHUTHBIX
CHJI,

e  KoyieOaHUSMHU OOMOTOK OT JIEKTPOJAUHAMUYECKUX CHJL.

B tpancdopmaropax ¢ ecTeCTBEHHON CUCTEMOM OXJIaXKIeHUs peodagaeT
MarHUTOCTPUKLIMOHHAs cocTaBisitomas BuOpanuu. [llym B pacnpenenureabHbIx
TpancopmMaropax oOycCIOBJIEH B OOJIbILIEH MEPE SIBICHUEM MarHUTOCTPUKIIUU, TO
ecTb aedopMarueil KpUCTaUIMYECKON PEIIeTKH MarHUTHOTO MaTepuaa MpHu ero
HaMarHM4MBaHUHU.

YpoBeHb 3BYKOBOW MOIIHOCTH 00ECTIEUNBAETCS:

¢  [IPUMEHEHHEM MapKu HamOoJiee KaueCTBEHHOW OTE€YECTBEHHOM 3JIEK-

TpoTexHuueckon craiu 3408,
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° BBICOKON TOYHOCTBIO PACKPOS JIMCTOB DJIEKTPOTEXHUYECKOU CTAJIM HA

JUHUSAX TIPOJOJIbHON U MOMEPEYHON PE3KU U KaueCTBOM IIMXTOBKH MarHUTOIPO-
BOJIA,
®  HAMOTKOH OOMOTOK Ha CTaHKaX aBTOMaTHYCCKOH HAMOTKH C HATITOM,
®  KAYEeCTBEHHOW MPECCOBKOH OOMOTOK CTSDKHBIMHU IIMHIJIBKAMHU dYepes

npecyromue 0anku.

7. KOHTPOJIbHO-U3MEPUTEJIbHBIE, CUT'HAJIBHBIE, 3AIIUTHBIE 1
BCIIOMOI'ATEJIBHBIE YCTPOUCTBA

KOHTpOIbHO-U3MEPUTEIIbHBIE, CUTHAIIBHBIC U 3AIIUTHBIE YCTPONCTBA
IpeIHAa3HAYCHBI TSI KOHTPOJISI COCTOSTHUS PacIpeIeIUTEIbHOTO TpanchopmaTopa
IIpU €ro ’Kcruryatauuu. K HuM oTHoCcsTCSA

e  Macioykasarenu (yKa3aTeiau YpoBHsS Macja B Oake);

®  IpeJoXpaHUTENIbHbIC KJamaHbl (KJIamaHbl cOpoca JaBJICHHUs Maciia B
Oake);

®  TEPMOMETPHI;

®  MaHOBAaKyyMMETpBHI;

®  Ta30BbIE pEIIE.

DTH yCTPOMCTBA MOTYT KaK BXOJUTh B CTAHAAPTHBINA COCTAB KOMILJIEKTA-
MU TpaHCcPOpMaTOpa, Tak U MOCTABJIATHCSA MO TpeOoBaHUIO 3akazuuka. Kommiek-
Tanus TpaHchOPMaATOPOB PA3TUUYHBIX TUIIOB KOHTPOJIBLHO-U3MEPUTEIBHBIC, CHT-

HaJIBHBIC U 3aIIUTHBIE YCTPOMCTBA OTOOpaXkeHa B Tabmwiie 7.1.
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Tabnuma 7.1. [lpuMeHIMOCTh KOHTPOJIBHBIX, CHTHATBHBIX U 3alTUTHBIX

YCTPOMCTB B pacipenenuTeNbHbIX TpaHCPOpMaTOpax KIaccoB HampsukeHus 15, 20,

35 kB pa3nnyHbIX KOHCTPYKTHUBHBIX UCIIOJHEHUM

[Ipubops! 1 060pyI0BaHHE
A - A : e
O603HaueHHE é E g E g e % HIE % 2% | & & = g %
Tparcdopmaropa § % § E § E E g*,E % E % E“E E ;
SE| 551|258 B2 |E51E08 E | 2
= = > 5 = =
1 2 3 4 5 6 7 8 9
TMI-100/20-11 o ok *
TMI-100/35-11 ok *% *
TMI-160/20-11 o *k *
TMI-160/35-11 o ok *
TMI'-250/20-11 ok *k * * *
TMI'-250/35-11 wx *k * * *
TMI'-400/20-11 ok * % * * *
TMI'-400/35-11 wox * % * * *
TMI-630/20-11 ok * ok *% * *
TMI-630/35-11 Hok ok ok * *
TMI-1000/20-11 wox * % * ok * *
TMI'-1000/35-11 * %% ok * %
TMI-1600/35-11 ok ok * % *
TM-1600/35-11 ok * % * % ok *%
TMI'-2500/35-11 ok ok ok *
TM-2500/35-11 3k *% *k ok 3k

[Ipumeuanue: ** - crangapTHAsE KOMIUICKTAIMS, * - KOMIUICKTAIIHUs TI0 TpeOoBa-
HHIO 3aKa34ynKa

7.1  Macnoyka3zarenb

Macno ykasatenb CIy>KAT JUIsl KOHTPOJISI YPOBHS Macia B 6ake Tpancdop-
MaTopa IpH TEMIIEpaTyPHBIX U3MEHEHHAX €ro 00beMa, CBSI3aHHBIX C H3MCHCHHEM

Harpy3Kku TpancopmaTopa u TeMiepaTypsl okpy:xatouieil cpensl. [loctaBnsercs
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YCTaHOBJICHHBIM Ha TPaHCHOPMATOP.

Macnoykazatens norutaBkoporo tumna ILRM-1 (uau ero anasor) ¢ noruias-
KOM B [IPO3pavyHOM NOJMMEPHOM K0JIOE pacrosaraercs Ha KpbIlike Oaka repMme-

tuyHOTO Tpanchopmaropa TMI'(D) (puc. 7.1).

Puc. 7.1 Macnoyka3arens nomiaBkoBoro tuna ILRM-1

Macnoykazatenu ctpenoynoro tuna LA14 (uwnu ero ananor) (puc. 7.2) c
AIEKTPUICCKUMHU KOHTAKTAMH JIJISI CBSI3HM C BHEITHUMH CUTHATM3UPYIOITAMH YCT-
poiicTBaMu pacrojaraercs Ha 00KOBOH CTCHKE pacIIupUTENs TpaHCHOpMaTOpPOB

TM(®) momHoCcThIO OT 1600 KBA.

Puc. 7.2 Macnoyxkasatens crpeiaouHoro tuna LA14
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Macnoyxkazatenu ctpenounoro tumna L0 (vu ero ananor) (puc. 7.3)

pacriosnaraeTcsi Ha 00KOBOM CTeHKe paciupuTens TpanchopmaTtopoB TM(D)

MOIIHOCTEIO OT 25 KBA 10 1000 kxBA BKIFOYHTENIBHO.

Puc. 7.3 Macnoyka3zarenb crpenounoro tuna L80

7.2  Tepmomerp

TepMmoMeTp peHa3HAYCH JIJIs1 KOHTPOJIS TEMIIEPATYPhl BEPXHUX CIIOEB
Macia. Y CTaHaBIIMBAETCs Ha KPBIIIKE 0aka B TEpPMOMETPUUECKYIO TpyOKy. Tepmo-
METp MOCTABIISAETCS B KOMIUICKTE ¢ TpaHC(HOPMATOPOM M YCTAHABIIMBAETCS HETIO-
CPEICTBEHHO Ha MECTE IKCILTyaTalliu.

Tepmometp ctpenounsiit Tuna TBII-100 (puc. 7.4) pacnonaraercs Ha

Kphliike 0aka TpancpopmatopoB TM(I')(D)

Puc. 7.4 Tepmometp crpenounsiii Tuna THII-100
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Tepmometp anekTpokonTakTHbI THHA TKII-1009x-M1 (puc. 7.5) ¢ anek-
TPUYECKUMU KOHTAKTAMHU JIJIsI CBSI3U C BHEUTHUMM CUTHAIM3UPYIOMIUMH YCTPOUCT-

BaMHU pacrojiaraeTcsi Ha KphIIIKe Oaka.

2.

Puc. 7.5 Tepmomerp snekrpokonTakTHbld THNA TKII-1009k-M1
7.3 Knanan cOpoca naBieHus

Krnamnan cOpoca gaBiaeHus CIyKUT IJis 3aMThl 0aka TpaHncopmaTopa oOT
pa3pyuieHus, CBSI3aHHOTO C POCTOM B HEM BHYTPEHHETO JaBIICHUS, KOTOPOE BO3-
HUKAET MPHU PA3JI0KEHUH MACiIa OT dJICKTPUUECKOM TyT U OypHOM BBIJICJICHUH Ta-
30B. Kak TOJIbKO JaBiieHne B OaKke JTOCTHraeT ONpeneaEéHHOro It mpubopa 3Have-
HUS, KJIallaH OTKPbIBAETCA U JaBJeHUE B Oake cOpachiBaeTcs.

Knanan copoca gasnenus 50 VG (wu ero ananor) (puc. 7.6) Ciy uT nis

3alMThl 0aka repMeTuaHoro Tpanchopmaropa TMI'.

Puc. 7.6 Knanan copoca gasienus 50 VG
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Knaman copoca gasnenus SCO (v ero ananor) (puc. 7.7) CIyXuT Iis

3amuThl 0aka TpancopmaTopa ¢ pacmuputenem TM u ycTaHaBIMBaeTCs Ha pac-

LIUPUTEIIE.

Puc. 7.7 Knanan cOpoca naBinenus SCO

7.4  Bo3ayXooCylIUTENb

Boznyxoocymimrens npeiHa3HavueH JjIsl OYMCTKH OT BJIard U 3arpsi3HCHHM
BO3/lyXa, MOCTYMAIOIIETO B PACIIMPUTEND MPU TEMIIEPATYPHBIX KOJICOAHUSX.
[Ipeacrapmnsier co00¥ MUIUHIP, 3aTIOTHEHHBIN COPOSHTOM JIJIs1 TIOTJIONIEHHUS BIIark
U3 MOCTYTAIOIIET0 BO3/IyXa, IPUBUHYMBACTCS K TPYOKE B HU3Y PACIIUPUTENS.

Bozayxoocymurens E11 (viu ero ananor) (puc. 7.8) ycraHaBiauBaeTcs Ha

Tpanchopmaropax MOIIHOCTHIO OT 25 10 1000 kBA BKIIIOUUTENBHO.

Puc. 7.8 Boznyxoocymurens E11

Boznyxoocymurens EM1DB (wiu ero ananor) (puc. 7.9). ycraHaBiauBa-
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ercs Ha TpaHchopmaTopax MOITHOCTHIO OT 1600 1o 2500 kBA BKIIOYUTENBHO.

Puc. 7.9 Boznyxoocymmurens EM1DB

7.5 T'a3oBoe pene

["azoBoe pene CO1H (unu ero ananor) (puc. 7.10) npumensiercs s 3a-
IIUTHI U OTKJIFOYSHHS MACIISTHBIX TPAaHCPOPMATOPOB B CiIyudae 00pa30BaHMs ra30B
B Maclie MPU UCKPOBOM pa3psijie UIH AYTe MEXKTy TOKOBEIYITUMHU U 3a3€MJIEHHBI-
MU YacCTAMH, IPU BUTKOBOM KOPOTKOM 3aMbIkaHUU. Penie ycranaBiauBaercs Ha
MacJO0MpPOBOIE MEXKIy 0aKOM U paciupuresaeM. JelcTBYIOMUMH dJIEMEHTaMU pe-
Jie SIBJIAIOTCS JIBa MOIUIABKA, MpeIHa3HAYEHHBIE JJIsl pearupoBaHUs Ha 3aMOJHEHUS
pere razamu, U 3aclIOHKa KiarmaHa, paboTaroias 1moJ| IeMCTBUEM CTPyH Macia.
[Tpu Bo3HMKHOBEHUHU JlepeKTa ra3pl, 00pa3yromumecs B 6ake, MOCTyNnawT yepes
MacIOMPOBOJI B MOJIOCTh peie. BepxHuil MoniaBoK OMmyCcKaeTcs U 3aMbIKaeT KOH-
TAKThl BTOPUYHOM LIETIH, IEUCTBYIOMIEH HA CUTHAJ. [Ipu nanpHEnIeM nocTyruie-
HUU B pefie ra3a Wiv Bo3JyXa HauMHAeT paboTaTh BTOPOH MOTUIABOK, JEHCTBYIO-

U Ha OTKITI0YEHHE TpaHchopMarTopa.
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Puc. 7.10 I'azoBoe pene CO1H

7.6  MaHOoBakyyMMeTp

MaunoBakyymmerp JJA2010Cr (unu ero anainor) (puc. 7.11) cayxut nmus
U3MEpEHU JIaBJIeHUs Maciia B 0ake repMeTudyHbIX TpanchopmaropoB TMI u
TMI'®. YcranaBnuBaroTcs o TpeOOBaHMIO 3aKa3unkoB. Ha 3aqHeli crenke pac-

IIOJIAraeTCsl BBIBOISIIUN 3JIEKTPUUECKUN KIEMMHUK.

.- "

Puc. 7.11 ManoBakyymmerp JIA2010Cr
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MHNPUJIOKEHHUE 1

OCHOBHBIE TEXHUYECKHUE HTAHHBIE TPAHC®OPMATOPOB CEPUHN —
11 KITACCA HAIIPAKEHMA 35 kB, 20 kB 1 15 xB

Tabnuna 2.1 OcHOBHBIE TEXHUYECKHE JTaHHbIE cepud -11 pacnpenenuTennb-

HBIX TpaHC(POPMATOPOB KilaccoB HampspkeHus 35 kB, 20 kB u 15 kB

Howmu- ITotepu Haripsi- Tox
CxeMma u [otepu JKEHHUE
HaJIbHAS a <OIOC- KOpPOT- KOPOTKO- X0JI0C-
O0o3HaueHne MOIII- rpym KOro 3a- TOTO
COeUHEHHs | TOro X0/a, r'o 3aMbl-
HOCTE, OMOTOK Bt MpbIKa- KaHUsg xona,
kBA 0 HusA, BT o ’ %
1 2 4 5 6 7 8
TMI-100/35(20)-11 100 Y/Y -0
D/Y,-11 430 1900 6.5 3.0
TMI-160/35(20)-11 160 Y/Y,-0
D/Y,-11 450 3200 6.5 3.0
TMI-250/35(20)-11 250 Y/Y,-0 29
D/Y,-11 650 3700 6.5 .
TMI-400/35(20)-11 400 Y/Y -0 900 6400 6 50
D/Y,-11 > :
TMI-630/35(20)-11 630 Y/Y,-0 1150 2500 6 16
DIY,-11 5 5 S .
TMI-1000/35(20)-11 1000 Y/Y,-0 1 12 14
D/Y,-11 700 000 6.5 .
TM(T)-1600/35-11 1600 Y/Y -0
D/Y,-11 2500 18000 7.0 1.3
TM()-2500/35-11 2500 Y/Y,-0 3900 25000 ) 10
D/Y,-11 > 7. :
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I'ABAPUTHBIE, YCTAHOBOYHBIE U ITPUCOEAMHUTEJIbHBIE
PA3MEPBI TPAHCO®OPMATOPOB CEPUU —-11 KITACCOB
HAIIPAKEHHMA 20 xB U 15 kB
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Puc. 2.1 I'abapuTHbI€, yCTAHOBOYHBIE M MPUCOECAMHUTEIIBHBIE Pa3Mephl

tpancdopmaropa TMI" - 100/20-11
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