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MpenmyLiectea TpaHcopmatopoB Tuna TMIT npom3BoacTea
MuHckoro anektpotexHuyeckoro 3asoga um. B.U. Kosnosa

MpeumyLiecTBa TpaHCOPMATOPOB C CUMMETPUPYOLWMM ycTponcteom cepun TMICY, TMICY11
TpaHcpopmatopel TMI

Tpancpopmatopbl TMIT11

Tpancopmartopsl cepum TMICY, TMICY11

TpaHcdpopmatopbl TMIM12

TpaHcdpopmatopsl TMI21

TpaHcdopmatopbl cepun TMIl, TMBI

TpaHcdopmatopel Tvnos OM, OMI, OMI

TpaHcdopmatop TMTO

TpaHcdpopmatopsl cepun TMIH, TMIMHI ¢ nepsuyHbIM HanpsxkeHnem 0,38 kB

TpaHcdopmartopel cepun TMIH, TMIHI ¢ nepBuyHbIM HanpskeHuem 6; 10 kB
BBoAbl MacnsHbIX TPAHCHOPMATOPOB

AKYCTUYECKME XapaKTEPUCTUKI CUIIOBbIX MACHSHbIX TPAHCHOPMATOPOB
Tmna TMIT, TMI11, TMICY, TMICY11, TMIr21

PONMKM TPAHCNOPTHbIE

[eperpy3o4yHas CnoCOGHOCTb CUITOBbIX MACNAHbIX TPAHCOPMATOPOB MOLLHOCTBLIO 16 ... 2500 KB-A
TpaHcdpopmatopsl cepun TC, TC3 knacca HanpspkeHus 0,66 kB
Tpancdopmatopsl cepun TC, TC3 knacca HanpspkeHus 10 kB
TpaHcdopmartopsl cepun TGJ1, TC3JT knaccos Hanpspkenus o 10 kB
TpaHcdopmaropel TCI1, TC3MN, TC3M111, TC3MNd11,
TCOrn, TCOa3rn, TCa3rn1, TCA3rNeo11
Honyctumble neperpy3kn TG, TC3IJ1, TC3rJ111, TC3rN1d11
TCOArn, TCa3rn, TCa3rnt, TCA3rno11
PekomeHpauum no yCTpOMCTBY BEHTUNALMK B OTCEKAX TPAHCOPMATOPOB
Bubpounsonatopsl
BHUMaHUIO nOTpebuTesien repmMeTUyHbIX TPAHCHOPMATOpOB
OnpocHble NUCTBI
ITo 3aka3y noTpebutenei 3aBog MOXET U3rOTOBUTD TPaHCHOPMATOPbI

C napametpamu  TEXHUYECKUMHU XapPaKTePUCTUKAMH, OTITHYAIOLUMNUCA
OT NPUBEAEHHBIX B TaB/MLyax, 1l060ro KOHCTPYKTUBHOIO HCNOJTHEHHS.

Texun4yeckne XapakTepucTHku B BaHHOM Katanore HocAT
OPHEHTHPOBOYHO-MHHOPMALNOHHBIA XapaKTep
n B N060e BpemMa MOryT 6bITb W3MEHEHbI.

2016 r.



NMPEUMYLIECTBA TPAHC®OPMATOPOB
TUNA TMI NIPOU3BOACTBA
MUHCKOIo 3NEKTPOTEXHU4YECKOIO
3ABOAA um. B.!1. KO3JIOBA

Boinyck TpaHcgopmaTtopoB Tuna TMI ocBoeH Ha MWHCKOM 31EeKTPOTEXHUYECKOM
3aBoge wum. B. . Kosnosa B 1986 rogy no nuueHsum u  Ha 000pyLOBaHMUN
(bpaHuysckon pupmbl "Alstom Atlantic”.

B npon3soactee TpaHccpopmatopos tuna TMI, kak v B TpaHcdpopmaropax BemyLLmx
MWUPOBbLIX (OUPM MO MPOU3BOACTBY TPAHCCHOPMATOPOB, MPUMEHEH PAL TEXHUYECKUX
PELLUEHNIA, YBENNYMBAIOLLIMX NX HALEXHOCTb U CHUXXAOLLMX 3KCMNyaTaLMOHHbIE 3aTpaThbl.

®  TpaHcchopmatopbl WU3rOTaBNUBAKOTCA B FEPMETUYHOM WCMOSHEHUN C MOMHbIM
3anonHeHnem Macsiom, 6e3 pacLumputens 1 6e3 Bo3ayLWHOW UK ra30BON NOAYLLKN.

KOHTaKT macna ¢ OKpy>XaroLLen cpenon nosHOCTbH OTCYTCTBYET, YTO UCKNHOYaeT
YBNAXXHEHWE, OKUCEHWe W LnamMoobpa3oBaHe macna.

[lepeq 3anuMBKOW MAcno [erasupyercsd, 3anvMBka €ro B 6aK nNpou3BOAUTCH B
CrneyuunanbHon BakyyM3anmBo4HOM KaMepe npu rnybokom Bakyyme, 4To 06ecneymBaet
yhaneHue M3 Macna pacTBOPEHHOrO0 B HeM BO34yXa, yAalieHue W3 U30nauuu
BO3AYLUHbIX BKMOYEHWA, TEM CambiM NPeaoTBPALLAETCA OKWUCNEeHWe macna,
00ecneYnBaeTCA BbICOKAsA 3MeKTpMUYeckas Npo4YHOCTb N30NALIMKU TpaHCHOpMaTopa.

Macno B TpaHcopmaropax Tuna TMIT MUHCKOro 3MeKTpOTEXHUYecKoro 3aeoja
um. B.. Kosnosa (B otnuyme ot TpaHcdopmatopos tuna TM, TM3, TMI apyrux
NPOWU3BOAUTENEIA, Y KOTOPbIX HE OCYLLIECTBNAETCA Aerasauna macna) npakTu4eckn He
MEHAET CBOWX CBOWCTB B TEYEHME BCEro CPOKa CNyXObl TpaHcopmaropa.
ckniovaetcs HEo6X0AMMOCTb NPOBEAEHMA WUCMbITAHUA Macna TpaHcqopmatopos
Tuna TMI Kak npu ux XpaHeHwu, Tak ¥ Npv BBOJE B 3KCMyaTauuto 1 B Npouecce
akcnnyarauun (“.. U3 repmeTn3npoBaHHbIX TpaHCcQhopmMaTopoB npoba macna He
otoupaerca.” llpaenuna ycTporcTBa 3NEKTPOycTaHoBOK. Cegbmoe nspanne. Mocksa,
2003. nasa 1.8.16,n.13).

He TpebyeTtca npoBeaeHne npotnnakTnyecknx, TeKyLUX U KanutanbHbIX PEMOHTOB
B TEYEHME BCEro Cpoka 3Kcnayarauun TpaHcgopmaropa.

Tpaticgpopmamopst Opyeux muhod mpebyrom OONOAHUMEALHO20 NPOBEOeHUA UChsImaHul
MPAHCHOPMAMOPHO20 MACAA 8 hpoyecce XPAaHeHus, 8600d 8 IKCNAYAMAYUo, IKChAYAMALUd,
nposeOCHUA MEeKYWUX U KANUMANSHBIX PEMOHMOS

Kpome mozo, mpancgpopmamopst TM donoanumersno mpebytom hposedenus
CUCMEMAMUYEcKUX OCMOMPO8 OAS  ONpedeAeHUs CMeheHu YEAAXHEeHUA copbeHma
eo3dyxoocyuumens., lpu Hacsnyenuu copbetma éadazol mpebyemcs ezo 3amend Ha Ho8sill
(Ha npuobpemenue komopozo mpebyemca pacxod cpedcms) uAu HA pezeHepuposattisid
(Ha pezetepayuto mpebyemcs pacxod mennosod 3Hepeul).

B mpancgpopmamopax muna TM3 npu xpaweHuu u KChAYaAmMAyuu Heobxodumo cucmema-
mUYecKy  KoHmpoAuposams oba3amersHoe Haruyue U36bimouHo20 OdaeAeHua d3omd
(Heobxodumo e20 hodKayusams Odxe hpu HAAUYUL ROAHOU 2epmemusdayul), max Kak
BO3MOXKHO CHUXEHUE OABACHUSA A30MA 3d CYEM NO2AOUCHUS €20 MACAOM,



Cymmapueie pacxodsi Ha GsINOAHEHUE 6CeX GbIUICUIAOKEHHsIX pabom & meyeHue
choka akchayamaquu mpawcgopmamopoe muna TM u TM3 docmuzatom om 40 do 63 %
noAHod cmoumocmu mpancgpopmamopa (6 sasucumocmu om e2o mougHocmu),

® [ompupoBaHHble 6akn TpaHcpopmartopoB tuna TMIT MuHCKOro 3nekTpoTex-

HU4Yeckoro 3asoja um. B.M. Kosnosa abcontoTHO 6e30MacHbl U UMEKT BbICOKYHO
HaJleXXHOCTb. V136bITO4HOE [aBneHne B 6akax npu akcnayarauum TpaHcdopmatopos
He npesbilwaer 0,18 ... 0,23 krc/cm2.
leped 3anyckom 6 ceputittoe npoussoocmeo 20¢ppuposantsie baxu mpaxcgpopmamo-
poe muna TMI Murckozo 3rekmpomextuyeckozo 3asoda um.B.H.Kosnosa (8 omauyue om
mparcgpopmamopos TMI  Opyeux nhpoussodumened) nodsepearomcs MexanHu4eckum
UChBIMAHUAM HA GUKAUYHOCMS OA hOOMBEPXOeHUA UX pecypca pabomsi Ha pacdemusid
ChoK CAYXKObI mparcgopmamopa - 30 sem (70000 qukros Ha 8o3delcmsue maxcu-
MANBHO20 U MUHUMANGHO20 OdéreHul).
® [lng orpaHuy4eHus nasneHus B 6akax mpu neperpyskax tpaHcgpopmaropbl tuna TMI
MuHCKOro 3nekTpoTexHuyeckoro 3asoga um. B.. Ko3nosa MOLWHOCTHIO
0T 16 40 63 KB-A cHabxatoTCA npeaoxXpaHuUTeNibHbIM KnanaHom, B TpaHcqopmaTopax
MowHocTbio 100 KB-A 1 Bbllle BO3MOXHA YCTaHOBKA 3MEKTPOKOHTAKTHOr0 MaHo-
BaKyyMMeTpa, a B TpaHcdopmaTtopax MoLibHOCTbI0 630 KB-A 1 Bbille BO3MOXXHA
yCTaHOBKA TaKXe U MaHomeTpuyeckoro tepmometpa TKI-160. [na npoBepku
YPOBHA Macna TpaHcpopmartopbl tuna TMI BCex MOLWIHOCTEN CHabXakTcH
NnonyiaBkoBbIM MacsioyKasaTesiem.

® [1n5 perynimpoBaHus HanpsXxeHus TpaHcgopmMaTopbl CHabXXaKTCA NepexnYaTenaMm ¢
ABTOMATMYECKUM BHYTPEHHUM (PUKCATOPOM MOJSIOXKEHWIA 1 KOHTAKTaMi ONTUMASIbHOW
(POPMbI. 3TN TEXHWNYECKME PELUEHUs UCKNOYAKT BbIXOA U3 CTPOSA TpaHCopMaTopoB
Mo NpPUYKHe KOPOTKOro 3amMblKaHUA CEeKLMiA 0OMOTOK, U TEM CaMbiM 0GECMe4nBaeTCs
00Jiee BbICOKAsA HaAeXHOCTb TpaHCcdopmatopoB MMHCKOrO 3neKTpoTeXHUYECKOro
3aBoja um. B./. Kosnosa no cpaBHeHWUO C TpaHcdopmaTtopami, BbiMyCKaeMbIMU
APYrMMK NPOV3BOAUTENAMM.

® TpaHcpopmartopsl MIT3 wum. B.W. Ko3noBa COOTBETCTBYIOT BCEM POCCUIACKUM
cTaHgaptam, ctaHgaptam MIK, ceptuduumupoBaHbl Ha COOTBETCTBUE TPEOOBAHMAM
0e30MacHOCTN HOPMATUBHbIX  [OKYMeHTOB [occTaHgaptom Poccumn. Cuctema
KayectBa MNpeanpuatusa  ceptuduumpoBaHa MeXAyHapoAHbIM  OpraHom no
ceptudpukauum — "DEKRA", T'epmaHus — Ha cootsetcteue MG ICO 9001:2008 u
HaLMOHaNbHbIM opraHom no ceptudukauum - benl'MCC — Ha cootsetcTBue GTb 1SO
9001-2009.

bonee munuotta mpancgpopmamopos muna TMI npouséodcmea Mutickoeo nexmpo-
mextuydeckozo 3asoda um. B.U, Ko3noea HadéxHo u npakmudecku ¢ HyAe8bIMU IKChAYAMA-
YUOHHBIMU UBOEPXXKAMU pABOMAtOm HA NPOMBILACHHBIX 0OBEKMAX, 8 20POOCKUX U CEAbCKUX
nexmpocemsx.



MPEUVMVYLLECTBA TPAHC®OPMATOPOB
C CAMMETPUPYHOLUUM
VCTPOUCTBOM cepun TMICY, TMICV11

Munckum anexkTpotexunyeckum 3asogom  um. B. U. Ko3nosa paspaboraHbl,
W3roToBNEHbl M HCMbITAHbI HA COOTBETCTBHE BCEM TPEOOBAHWAM [EACTBYIOLYNX
CTaHpapToB TPaHcghopMaTopbl €O CXEMOH COEAHHEHHS 06MOTOK Y/YH co cneynanbHbIM
cHMMETpupyrowmum yetpoiicteom (CY), cambie 3KOHOMHYHbIE JNA YETbIPEXNPOBOJHbIX
ceren 0,38 KB ¢ ogHogha3HoU NN cMeLLaHHONA Harpy3KoH.

B aTux TpaHcdopmaropax JIMKBMAHPOBAHO AB/IEHWE NEpPerpeBa notokaMu HyreBon
nocriefoBaTeNibHOCT NpPU HEPABHOMEPHOW Harpyske a3 u npu ee CyMMapHOW
MOLLUHOCTK, PaBHOW WK HIXXKE HOMUHANBHOW.

TpaHccopmatopbl ¢ CY ynyywarotr paboty 3awutel M MOBbILIAIOT 6E30MaCHOCTb
PaboTbl ANEKTPUYECKON CeTW. B HUX PE3KO CHUXEHO pa3pyluaroljee BO3[EHCTBHME Ha
0OMOTKM TOKOB NPK 0HO(A3HbIX KOPOTKMX 3aMbIKAHUSIX.

CY 3HauuTeNnbHO YAyYWAET CHHYCOM[ANbHOCTE (DOPMbl KPWUBOW M3MEHEHMA
HaNPsXXeHNA MPU HaNU4YUW B CETU HESINHENHbIX Harpy30K (NHOMWUHECLIEHTHbIX namn,
BbINMPAMUTESIbHLIX YCTPOWCTB, CBAPOYHbLIX ANMnapatoB U T.M.), YTO KpalHe BaKHO MNpu
MUTAHU  MHOTUX  YYBCTBUTENbHbIX NpubéopoB (9BM, annapatypbl aBTOMaTMKW,
TeNeBn30P0B).

CokpalyeH "cKka4oK" noBbILLUEHNA HAaNPAXeHHUA N0 NONYCTUMON BENUYUHBI HA 340POBbIX
¢haszax npu 0gHOa3HbIX KOPOTKMX 3aMblkaHusaX B ceTn 0,38 kB.

CY cHMMaeT noBbILWEHHbIA WYM TPAHCCHOPMATOPOB NPW UX HEPABHOMEPHOM Harpyske
no pas3am, 4YTO BaXXHO NPMW YCTAHOBKE WX B TPAHCHOPMATOPHbLIE NMOACTAHLMK, BCTPOEHHbIE
B XXuWJble 30aHus.

BmecTe C TeM CHMMETPHPOBAHNE CHCTEMbI (DAa3HbIX HAMPAXEHNA NPU HEPABHOMEPHON
Harpyske a3 (6narofaps yCTpaHeHUo ABNEHNUS "CMeLLEeHUs HYIeBON TOYKU', TaK Xe, Kak U
npum WUCMoNb30BaHWM  TpaHcqopmatopoB Y/ZH) obecneYnBaer TOKOMPHEMHHUKH
Ka4ecTBEHHbIM HaNPAXEHNEM, YTO 3HAYNTENbHO COKPALLIAET BbIXO/ U3 CTPOS W NPOJJIeBaeT
CPOK CNy>XObl 3MIEKTPUYECKUX MALLUWH, JlaMn  OCBELLEHWs, CXeM aBTOMATMKW,
3NeKTPo0b0opPya0BaHUA, ObITOBLIX NPUOOPOB 1 Mp.

TpaHcdopmaTopbl CO CXEMOI coeuHeHus 06MoTOK Y/VH ¢ CY umerot Ty xe Hynesyto
rpynny, 4T0 U TpaHcdOpMaTopbl CO CXeMoW coeauHeHuss obmoTtok Y/YH 6e3 CY. 310
N03BONAET HCMO/Mb30BATL UX B OJHUX U TEX XE CETAX, € Harpy3Kka B OCHOBHOM:

* TpexgasHaa cCUMMETpUYHasa (3aB0bl, KOMMEKChI) — TpaHcgopmatopsbl Y/VH;
* 0AHO(Da3Has (KOMMYyHanbHO-0bITOBas) — TpaHcdopmaropbl Y/YH ¢ CY.

Mpuyem oHu MoryT paborats:
— napannesnbHo;
— B KOJbLE;
— pasfenbHo.



CY cokpawjaer norepu 3NEKTPOIHEPrHMH B CaMUX TPAHCGHOPMATopax W B 3/1EKTPOCETH.
Pacyetbl nHctutyta "BEJTOHEPTOCETBIMPOEKT" (r. MuHCK) nokasanu, 410 UCnosib30BaHue
CY B yCpeaHEHHON 3NeKTPUYECKON CeTn ¢ TpaHcdopmaTopom moLHocTbio 100 kB-A (npu
TOKE B HY/JIeBOM MPOBOAE, PaBHOM 25 % OT HOMWUHAIILHOr0 (pa3Horo) Nno3BosNAET CHU3UTD
noTepn 3NeKTPUYeCKONW 3HEPrum OT HECUMMETPUM HANpPsHXKeHWs TONbKO 3a OAWH rof
aKcnnyataummu Ha 1693 KBT-4 (o cpaBHEHUIO C CETbIO € TpaHcdopmaTopamm Y/YH 6e3 CY)
W Ha 454 kBT-4 (N0 CpaBHEHWO C CeTbi0 C TpaHcopmaTtopamu Y/ZH). [loatomy
NOBbILIEHNE CTOUMOCTH CepuiiHbIX TpaHcdopmatopos Tuna TMICY n TMICY11 1-ro u
2-r0 rabapuTos, no cpasHeHuto ¢ TMI, okynaeres B cpegHem 3a 6 mecsyes.

Bce cka3aHHOe nojTBEPXAEHO MHOrONETHEH OMbITHOM 3Kcnnyataywen Gonee 8000
TpaHcghopmaropoB co cxemo coegnHernsa obmorok Y/Yn ¢ CY tna TMICY, mowjHocTb10
25..250 KB-A B anekTpu4ecknx cetax aneprocuctem Pecnybnnkn benapyce.

[MpOTOKOIOM MO BOMpPOCAM MPOEKTUPOBAHUA W CTPOMUTENbLCTBA 3ANEKTPUYECKUX CETEen
HanpshkeHnem 0,38...10 kB koHuepHa "BEJTIHEPT 0" npeanuckiBaeTcs: " B yensix CHUXEHNS
noTepb 3NEKTPOIHEPTHM U CTAOMIM3aUNN HANPAXEHUA B PacnpefesnTenbHbIX CeTax
0,38 kB npu Bbl6Ope TpaHCQHOpMAaTOPOB ANA MOTPEOUTENEH € KOMMYHAa/bHO-0bITOBON
Harpysko nNPUMEHATb TPaHCQHOPMAToOpbl €O CXEMOW coegnHenna Y/YH ¢
cummeTpupyrowum yetponcteom (CY), narorasnnaempie MUHCKUM 371EKTPOTEXHWYECKHM
3asogom um. B.WN. Kosnosa, mowHoctbro 25 .. 250 KB-A".



TPAHC®OPMATOPbI TMI

TpexmasHble macnsHble TpaHcdopmatopbl TMIT npeaHa3HayeHbl Ang npeobpa3oBaHms
3NIEKTPO3HEPTUN B CETAX IHEProCUCTEM W MOTPEOUTENER 3NEKTPO3HEPTUKU B YCIOBUAX
HapY>XHOW UMW BHYTPEHHEN YCTAHOBKM yMepeHHOro (0T nic 40 Ao muHyc 45 °C ) unm
xonogHoro (ot nmoc 40 no muHyc 60 °C ) knumata. OKpyxatollas cpefa HeB3pblBO-
onacHasl, He COoAepXKaLLas Nbin B KOHLEHTPALUSX, CHUDKAKOLLMX NapaMeTpbl U3oennii B
HeJoNyCTUMbIX npefenax. TpaHcdopmaTopbl He npefHa3HayeHbl Ans paboTbl B YCIO0BUSX
TPACKKW, BuUOpaLUK, YAApOB, B XUMWYECKW AKTUBHOW cpefe. BbicoTa YCTaHOBKWM Haj
ypoBHem Mopsi He 6osiee 1000 m.

HomuHanbHas 4Yactota 50 [u. PerynupoBaHue Hanps>XeHUs OCYLLECTBNAETCA B
avanasoHe 00 + 5 % Ha NoONHOCTbHO OTKAOYeHHOM TpaHcghopmatope (T16B)
NepexsyeHnem 0TBeTBIEHNIA 06MOTKKU BH cTynenamu no 2,5 %.

Cornacho TOCT 11677, npepenbHble OTK/IOHEHWA TEXHUYECKMX MapamMeTpoB
TPaHcQhopMaTopoB COCTABNAKOT: HaNPAXEHUe KOPOTKOro 3ambikawna +10%; notepu
KOpOTKOro 3ambiKaHus Ha OCHOBHOM OTBETBAEHUH +10%; notepu xonoctoro xoga +15%;
nonxasa macca +10%.

TpaHcdopmartopbl TMIT repmeruyHoro HcnonHeHusa, 6e3 MacnopacLuPUTENEN.
TemnepatypHble U3MeHEHUss 006bEMa Macnia KOMMEHCUPYKTCA W3MeHeHWeM o06bema
rodopoB 6aka 3a CHeT ynpyron ux gedopmawmu.

[Inf KOHTPONs YPOBHA Macna TpaHCOPMaTopbl CHAGXKAKTCA MacsioyKasaTesiem
MonnaBKoBOro TUMa.

[na npenoTBpalleHnss BO3HMKHOBEHMS W3ObITOYHOIO [aBfeHWsi B 6ake CBepX
A0NYyCTUMOro B TpaHcopmaTtopax MOLLHOCTb OT 16 Ao 63 kB-A ycrtaHaBnusaetcs
NpeaoXpaHUTENbHbIN KnanaH.

[1na KOHTpONsA BHYTPEHHEro AaBneHus B Gake W CUrHanM3auum B Cny4ae npeBblEHNS
UM [OMYyCTUMOW BENUYMHbI B TpaHcgopmatopax MoliHocTeio 100 KB-A u Bbllue,
pasMeLlaeMblX B MOMELLEHNUI, npeaycMaTpuBaeTcs Mo 3akady MnoTpebuTens ycTaHOoBKa
3/1eKTPOKOHTAKTHOr0 MaHOBaKyyMMETpa.

[ns u3mepeHus TemnepaTypbl BEPXHUX C/IOEB Macna Ha KpblllKe TpaHCGOpMaTopoB
NpeaycMOTPeHa rnnb3a Ans YCTaHOBKM XUAKOCTHOrO CTEKMSHHOrO TEpMOMETpA.

[na un3mepeHus Temnepatypbl BEPXHUX CJI0EB Macna W YMNpaBfieHUs BHELIHUMY
ANeKTpUYecKMMmM Lenamn  TpaHcopmaropbl mowHocTeio 1000 u 1250 «kB-A,
npeaHas3Ha4yeHHble ONg 3KcnnyaTauunm B MOMELLEHWM UMW MOA HABECOM, MO 3akasy
NnoTpeouTens KOMMIEKTyOTCA MaHOMETPUYECKUM CUTHANIM3NPYIOLLIAM TEPMOMETPOM.

BBogbl BH tpaHcghopmatopos knacca Hanpsxenns 20 kB cHabxeHbl n3onstopamu PPS
LUTENCEsIbHOro Tna.

Tpancdopmatopbl MOLLHOCTEIO 630 KB-A 1 Bbille KOMMNEKTYHOTCA TPAHCMNOPTHbIMM
ponuvkamu And nepemeLleHns TpaHcOPMaTopoB B MNPOAOSILHOM U MOMNEpPevyHOM
HamnpaBJIEHUSAX.
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Tpancehopmaropbl TMIT mowyHocTeio 16..63 KB-A

A

A

%ﬂ
P
b

H;

b,

1 - naTpyook 4514 3anmBky Macna,
2 - NPeLOXPAHUTENIbHBIN KNanaH;
3 - BBOA BH;

4 - BBOJ HH;

5 - macnoykasaresib;

6 - cepbra Ana Nogbema TPaHcopMaropa;

7 - M/1b3a TePMOMETPA;
8 - 1absmyka;
9 - bak”;
10 - 3aXUM 3a36MIIEHNS;
11 - Npobka cinBHasi;
12 - nepeksnoyarens,

13 - MpobuBHOI NpegoxpaHnTesb (YCTaHaBINBAETCA 110 3aKa3y noTpeonTess).

* — rpachuka pucyHka cooTBETCTBYET TDaHCHOPMATopy MOLUHOCTbHO 40 KB-A
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Tpancghopmarope! TMI mowyHoctero 630, 1000, 1250 kB-A

7 8 9

1-ponuK TPAHCIOPTHbIN,
2-NpobKa CrInBHas;
3-3axum 3a3emneHuns;
4-6ak*;
5-tabn4ka;
6-rnnb3a [n1s CTEKSIIHHO0 TEPMOMETPA U TEPMOOAIIIOHA MaHOMETPUYECKOro TEPMOMETPA;
7/-Macrnoykasartesib,;
8-BB0J BH;
9-BB0 HH;
10-natpy6ok 471 3annBKy Macna,
11-nepeknoyaresib;
12-cepbra 475 nogbéma TpaHcgopmaropa;
13-npo6uBHOV NMpesoXpaHnTesb (YCTaHAB/IMBAETCA 10 3aKa3y MoTPeoUTeNs).

* — rpachuka pucyHka cooTBETCTBYET TPaHCGHOPMATOPy MOLUHOCTBIO 1250 KB-A
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TPAHC®OPMATOPbI TMI11

TpexdasHble  macnsHble  TpaHcgopmartopbl  TMI11  npegHasHadeHbl  Ans
npeo6pa3oBaHns 3IEKTPOIHEPTIN B CETAX IHEPTOCUCTEM W NOTPEOUTENEI JNIEKTPOIHEPT N
B YCNOBUSIX HAPYXKHO NI BHYTPEHHEI YCTaHOBKN ymMepeHHOro (0T nntoc 40 ao munyc 45 °C)
unn xonopHoro (ot nnwc 40 po muHyc 60 °C) knumarta. Okpyxawowas cpepa
HEeB3PbIBOOMACHAsA, HEe COAepXallas MbiN B KOHLEHTPAUUAX, CHUDKAKLLMX napaMeTpsl
N30eNuin B HELONYCTUMbIX Npeaenax. TpaHcOopMaTopbl He NpeaHa3HavyeHbl Ans paboTbl B
YC/IOBMSAX TPACKM, BMOpaLuMK, yaapoB, B XUMUYECKN aKTUBHOW Cpefe. BbicoTa yCTaHOBKM
Haf ypoBHem Mopsi He 6osiee 1000 m.

HomuHanbHas 4actota 50 [u. PerynupoBaHue HanpsXeHuWs OCYLLECTBNAETCA B
OnanasoHe [0 = 9%  HAa MNOJMHOCTbIO OTK/IOYEHHOM TpaHcghopmartope ([16B)
nepeksio4eHnemM 0TBETBNEHUIA 00MOTKM BH cTynensamm no 2,9.

Cornacho [OCT 11677, npepenbHble OTKIOHEHW TEXHHWYECKUX napameTpoB
TpaHchopmaTopoB COCTABNAOT. HanpsAXEHUe KOpOTKOro 3ambikaHus +10%; norepu
KOpOTKOro 3amMbIKaHnsi Ha OCHOBHOM OTBETBAEHNH +10%; noTepu xonoctoro xofa +15%;
nonHaa maceca +10%.

TpaHnccpopmartopbl TMI11  repmeTuyHoro McnonHeHns, 6€3 MacnopaciunpUTENEH.
TemnepaTypHble W3MEHeHWss 06bema Macna KOMMEHCUMPYHTCA W3MEHEHMEM 00bema
rodopos 6aka 3a CYeT ynpyron ux gecpopmaum.

[INA KOHTPONA YPOBHS Macnia B TpaHcdhopmaTopax npeaycMOTPeH MacsioykasaTenb
NonnaBkoBoro Tuna.

[na KOHTPONS BHYTPEHHEro [OaBfieHNs B OaKe W CUrHanu3auuu B Cry4ae npesbllleHns
UM  [0NYCTUMbIX BENUYUH B TpaHcpopmartopax mouwbHocTblo 100 kB-A 1 Bbille,
pa3MeLLaemMblx B MOMELLEeHUW, npeaycmatpusaeTca (Mo 3akasy noTpebuTtens) ycrtaHOBKa
9/1eKTPOKOHTAKTHOrO MaHOBaKyyMMETpa.

[Ons n3mepeHus TemnepaTtypbl BEPXHUX CIOEB Macna Ha KpbILIKe TPaHCOPMaTopoB
npeaycMOTpeHa Trunb3a [And YCTAHOBKW JKUAKOCTHOTO CTEKMSHHOTO TepMOMETpa.
JKUAKOCTHbIMK CTEKNSIHHbIMW TEPMOMETPAMM TPaHCOPMATOPbl KOMMEKTYIOTCS MO
3aKasy noTpebuTens.

[na n3mepeHus Temnepatypbl BEPXHWX CJI0EB Macna W YnpaBneHwWst BHELIHUMU
ANeKTPUYecCKMmMmM LenaMmum TpaHcdopmaTtopbl mowHocTetdo oT 630 ago 2500 kB-A,
npejHa3Ha4YeHHble ONs 3KCnayaTauuu B MOMELLEHWM WK MOf HABECOM, MO0 3akasy
NnoTpebuTens KOMNIEKTYOTC MAaHOMETPUYECKUM CUTHANIN3NPYHOLLUM TEPMOMETPOM.

BBoabl 1 0TBOAbLI HeWTpanu 06MOTOK HH TpaHcdopmatopoB paccyuTaHbl Ha
NPOAOMKMTENIbHYIO HArpy3Ky TOKOM, paBHbIM 100 % HOMMUHANILHOrO TOKa 06MOTKM HH.

TpaHcdopmatopbl MoLiHOCTEO 0T 250 no 2500 KB-A KOMMNEKTYHTCA TPaHCMNOPT-
HbIMU PONMKamMK ANs nepemelleHns TpaHcdgopmatopa B NPOAOSLHOM W MOMNEPeYHOM
HanpasJieHMAX.

TpaHcdopmartopbl MowHocTbi0 160 kB-A knaccos HanpsxxeHus 10 n 15 kB komnnek-
TYHOTCS TPAHCMOPTHBLIMMW POSIMKAMU M0 3aKady NoTpebutens.

[lpn ycTaHOBKe TPAHCMOPTHbIX PONIMKOB pa3mepbl H, Hi (cm. Tabnuuy) yBenn4msaroTcs
Ha 94 MM B TpaHcdpopmatopax molHocTbio 160 ... 400 kB-A.
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Tpancghopmarop TMI11 mowroctero 100 ... 400 kB-A

d
H

9

'@
(A
\YJ ; &
== 4 <
0 | =
S
k 13

1 - POIMK TPAHCTIOPTHbIN,
2 - 3aXUM 3a36MIIEHNS;
3 - npobka cnvBHas;
4 - 6ak*;
5 - rabnnyka;
6 - cepbra 4ns nogbema TpaHcghopmaropa;
7 - BBOJ BH;
8 - BBog HH;
9 - macnoykasartesib,
10 - runib3a TepmomeTpa;
11 - natpy6ok 4719 3aauBKky Macsna,
12 - nepekntoyaresib,
13 - npobuBHoI npesoxpaHnTesb (YCTaHaBINBAETCA N0 3aKasy noTpeouTess).

* [pachuka pucyHka cooTBETCTBYET TpaHcGhopmatopy mowyHocTsio 400 KB-A
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Tpancghopmaropsl TMI11 mowroctsro 630..1600 kB-A
8 9 10 11
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1 - npobka 4719 yAaneHns 0cTaTkoB Macsa (B TpaHcgopmarope mowHocTbio 1600 kB-A);
2 - [IPOOKa C/INBHas,;
3 - 3axuM 3a3eMIeHNS;
4 - bak*;
5 - rabnnyka;
6 - cepbra 4n1s nogbema TpaHcghopmaropa;
7 = TW/1b3a JJ19 CTEKJIIHHOTO TEPMOMETPA ¥ TEPMOBAJTTIOHA MAHOMETPUYECKOr0 TEPMOMETPA;
8 - macnoykasaresnb,
9 - natpy6oK 4719 3a7aMBKy Macsa,
10 - BBOJ BH;
11 - BBOg HH;
12 - ponnK TPAHCNOPTHBIN;
13 - nepeksoyaress,
14 - npo6MBHON NMPELOXPAHNTENL (YCTaHAB/IMBAETCA 10 3aKa3y MoTPeOUTENS).

* — rpachuka pucyHka cooTBETCTBYET TDaHCGHOPMATOPY MOLUHOCTBIO 1250 KB-A
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Tpancghopmarop TMI'11 mowroctsro 2500 kB-A

8 9 10 11 11 19 11 17
; — 12 13
14 12 13
T
-
LL L s AR e na ———
@ 3 2
4 4 1
e %}
LJ_‘CLr\I?I, A1
1450
A 12
YcTaHoBKa nepemblyek Ha BBoaax HH
Kpbiwka mpaHchpMamopa ManomazHumHas nauma
o
7 R Z:T: | | = o
1 - posmK TPAHCHOPTHBINA; oo 06 006
2 - npo6ka Ans yaaneuns npoAyKToB OKUCIIEHNS M OCTATKOB MAcna; 20 T N
3 - npobKka A cansa macna; ‘ ‘
4 — 32KUMbI 3a36MIIGHUSA; a
5- 6aK; MasoMazHUMHaA nAuma & 4 5 y

7 — MaHOMETPUYECKUII TEPMOMETP (YCTaHABINBAETCA 110 3aKa3y noTpeouTesis); Kpsuxa mpachopHomop

8 — natpy6ok [nis 3anMBKU Macna,
9 - MaHoBaKyyMMETP (YCTaHaB/INBAETCA 110 3aKa3y NoTPeonTess);
10 - npuBOA NepexmoYaTesns,
11 - BBOAbI HH;
12 - BBO/bI BH;
13 - npobuBHOI NpeaoxpaHnTesb (YCTaHABINBAETCA 110 3aka3y noTpeouTess);
14 - cepbra f71s MoAbEeMAa KPbILLIKN,
15 - runb3a A7 ycTaHOBKU TepPMOOasioHa TepMOMETPa;
16 - y3en ans nogbema TpaHcehopmaTopa v KpernieHus npu TPaHcropTupoBaHum;
17 - nepembi4kn 4715 BBOJOB HH (M0OCTaBSIOTCA KOMITIEKTHO),
18 - macnoykasaresb,
19 - KOpobKa 3aXxnMOB (yCTaHABNNBAETCA NPY 3aKa3e MaHOBaKyyMMETPa Wniam MaHoOMETPUYECKOr0
TEPMOMETPA).
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TPAHC®OPMATOPbI cepun TMICY, TMICY11

TpexdhasHble macnsaHble TpaHcdopmaropel cepun TMIGY, TMICY11 (TMI n TMI11 ¢
CYMMETPMPYIOLLMM YCTPONCTBOM) NpeaHa3HayveHbl And npeobpa3oBaHns 3MeKTPOIHEPrun
B CETAX 3HEProcucTemM W MOTPeOuUTEner 3NeKTPOIHEPTUM B YCIOBUAX HAPYXHOA UK
BHYTPEHHEN YCTAHOBKK yMe eHHOI’O (o1 nntoc 40 o muHyc 45 °C) unu xonoaHoro (0T
nntoc 40 go muHyc 60 Kn|/||v|aTa Okpyxatowas cpeja HEB3PbIBOOMACHAA, HE
coaepxxatlas nbiin B KOHLl,eHTpaLI,I/IFIX CHXAIOLLMX NMapameTpbl U3AENnii B HEA0MYCTUMBIX
npepenax. TpaHcdopmaTtopbl He MNpefHa3Ha4YeHbl Ang paboTbl B YCNOBMAX TPACKMU,
BUOpaLMK, yoapoB, B XUMUYECKN aKTUBHON cpefe. BbicoTa yCTaHOBKM Hag YPOBHEM MOpS
He 6oniee 1000 m.

TpaHcpopmartopbl  cepun  TMICY, TMICY11 ob6ecne4uBaloT noaaepxaHue
CUMMETPUYHOCTA (PA3HbIX HANPSXKEHWIA B CETAX JHEProCUMCTEM W MOTpeduTenen
9/IEKTPOIHEPrN C HepaBHOMEPHOW nodpa3Hoi Harpy3kon. ConpoTuBNEHWE HYJEBONA
NoCneaoBaTeNnbHOCTN 3TUX TPAHCOPMATOPOB B CPEAHEM B TPU pas3a MEHbLLE, Y4em
y TpaHcopmaTtopoB C COOTBETCTBYHOLMMU napameTpamu 6e3 CUMMETPUPYHOLLErO
YCTPOMCTBA CO CXEMOIA coenHeHnst 06MoToK Y/YH-0.

HomuHanbHas 4actota 50 [u. PerynupoBaHue HanpsXeHus OCYLLECTBIIAETCA
B AMana3oHe [0 + 5 % Ha NOSIHOCTbIO OTKMO4EeHHOM TpaHcgopmartope (I1bB) nepeknoyeHrem
OTBETBJIEHWI 06MOTKM BH cTyneHamu no 2,5 %.

Cornacho TOCT 11677, npepenbHble OTKIOHEHWS TEXHWYECKUX NapameTpoB
TPaHChopmMaTopoB COCTABNAIOT. HaNpSAXEHHWe KOPOTKOro 3ambikaHnsi +10%; norepu
KOpOTKOro 3aMbIKaHWsl Ha OCHOBHOM OTBETBNEHUH +10%; noTepu Xonoctoro xofa +15%;
nonxasa macca +10%.

BBobl 1 0TBOAbI HelTpanu o6moTok HH TpaHcdopmatopos cepum TMICY11 paccyutaHsl
Ha NPOJIOMKMTENbHYI HArpy3Ky TOKOM, paBHbIM 100 % HOMWUHANBLHOrO TOKa 06MOTKK HH.

TpaHcpopmatopbl  cepun TMICY, TMICY11 repmeTnyHOro ucnonHeHus, 6e3
macnopactumputenen. TemnepatypHble W3MeHEHUs 00beMa Macna KOMMEHCUPYHTCH
3MeHeHeM 06bema roopoB 6aka 3a CYeT ynpyromn ux gedpopmacum.

[1ns KOHTPONA YpPOBHA Macna B TpaHcOpMartopax NpeaycMOTPeH macrioykasatesb
NonsIaBKoBOro Tuna.

[lna npenotBpalleHns BO3HWUKHOBEHUS M30bLITOMHOrO [AaBfieHUs B 0Oake CBepx
A0NYyCTUMOro B TpaHcdopmaTtopax MOLIHOCTbI OT 25 n0 63 kB-A yctaHaBnusaetcs
NpenoXPaHnTESIbHbIA KnanaH.

Ha KpblllKe TpaHcqopmMaTopoB MNpeayCMOTPEHa rMnb3a [Ans YCTAHOBKW XXWUAKOCTHOrO
CTEK/IAHHOrO TEPMOMETPA A1 M3MEPeHMs TemnepaTypbl BEPXHUX C/I0eB Macha.

TpaHcpopmaTopbl MolHocTeio 250 kB-A (160 kB-A - no 3akasy notpeoutens)
KOMMIEKTYKOTCA TPAHCMOPTHBIMW  POSINKAMW NS NepemelLeHns TpaHcdopmaTopa
B NPOJONLHOM W NOMepPevyHoOM HanpasfieHusX. [pn ycTaHOBKe ponnkoB pa3mepsbl H, Hi
(cm. Tabnuuy) yBenu4yunearoTcsa Ha 94 Mm.

TexHnyeckmne xapaktepucTuku TpaHcghopmatopos cepun TMICY, TMICY11
Hanpsaxenne BH - 6(10) kB; HH - 0,4 kB.
HanpsaxeHnne kopoTkoro 3ampikaHna — 4,5%.
Cxema u rpynna coegnHeHns 06morok - ¥Y/YH-0.

Tun Homuw. | MoTepy, Paamepbl, MM Macca, Kr
MOLLIHOCTb, Bt
TpaHcgopmaropa KBA

X.X. | K.3. L B H Hi| A | Ay| Ay| A3| As| b b4 [macna |non Has
TMICY-25/10-VY1 25 115| 600 | 900 |530| 930 |670| 400| 350{185(100|150| 90 | 90 | 63 280
TMICY-40/10-Y1 40 155| 880 | 900 |560(1000|740| 400/400|185(100|150| 90 | 90 | 95 370
TMICY-63/10-Y1 63 220/1280| 950 |730|1020|740| 400/ 400|185|100(150|100| 95 | 125 | 420
TMICY11-100/10-V1 100 290(1970| 960 |710(1100|770| 450{450|185|100(210( 75 [100| 125 | 500
TMICY11-160/10-Y1 160 410(2600|1060|725|1200|920| 550|550|185|100|100|110|120| 167 | 660
TMICY11-250/10-Y1 250 (570[3700|1170|840|1270(970| 550(550|200|150|150|130(120| 225 | 920
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Tpanccpopmatopbl cepum TMICY mowHocTbio 25..63 KB-A

A; A
3 4 5
2 2 A A7 °
1 = ; 7
| —~ g
. 9
+ 10
oo
= 5
1 =
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@ &
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1 - naTpyeoK 4714 3annBKy Macna,
2 - NPeLioXPaHNTETbHbIV KN1anaH;
3 - BBOA BH;
4 - BBog HH;
5 - macnoykasaresb,
6 - cepbra 4ns nogbema TpaHcghopmaropa,
7 - [W1b3a TePMOMETPA;
8 - rabnnyka;
9 - b6ak*;
10 - 3aXUM 3a3eMNIEHNS;
11 - npobka cnnBHas,
12 - nepeknoyaresns,
13 - MpobuBHOI NpegoxpaHnTesb (YCTaHaBINBAETCA 110 3aKaly noTpeouTess).

* — rpachuka pucyHka cooTBETCTBYET TPAHCEHOPMATOPY MOLLHOCTBHO 40 KB-A
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TpaHcghopmaropbl cepun TMICY11-100, TMICY11-160, TMICY11-250

A, A,

|
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10— & et @ )=
SR e
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o ol \ > Y
- L -

1 = PONMK TPAHCMOPTHBIV (YCTAHABANBAETCA B TPAHChopmatopax MoLHOCTbH 250 kB-A
Y 10 3akasy noTpeobuTess B TpaHcghopmaropax MoLHocTeo 160 kB-A ),
2 — 3aXUM 3a36MJIEHNS;
3 - npobka cnnBHas;
4 - bak*;
5 - rabnnyka;
6 - macnoykasaresib;
7 - BBOJ HH;
8 - BBOA BH;
9 - runb3a TepMOMETPa;
10 - cepbra ans nogbema TpaHcgopmaropa;
11 - nepekntoyaresib,
12 - natpy6oK 4714 3anMBKky macna,
13 - MpobuBHOI NPeJOXPaHNTENb (YCTAHABINBAETCS 10 3aKa3y MoTPEOUTESIS).

* — rpachuka pucyHka cooTBeTCTBYET TPaHCHOPMATOPy MOLYHOCTLI0 250 KB-A
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TPAHC®OPMATOPbI TMI12

Pewlas akTyanbHble BOMPOCHI 3HEPrOCOEPEXEHUs, Mbl NPeasiaraeM HOBYHO Pa3padoTky -
TpaHcgpopmartopbl TMI12 mouHocTeto 250 ... 1250 kB-A. YpoBeHs notepb xonoctoro xoga
W KOPOTKOro 3ambIKaH1s B JaHHON Cepui TpaHCGOPMATOPOB YCTAHOBNEH B COOTBETCTBUM
C pekomeHpauusmu EBpONeicKoro KoMuTeTa 3NeKTPOTEXHWUYECKOW CTaHaapTu3auuu
(CENELEC) n cHwXeH (N0 CpaBHEHWO C TpaHcdyopmaTtopamiu LpYrux Cepui, a Takxe
TpaHcdpopMaTopaMmn Apyrux npou3BoAuTeNeit), Y70 NO3BONAET CYLYECTBEHHO YMEHBLUNTD
3arparbl B npoyecce 3kcnnayataynu obopyposaxuA. Npu 3TOM ynyulleHbl LWYMOBbIE
XapaKTepucTUK1 TpaHcopmMaTopos.

Tpexdpa3Hble  MacnsHble  TpaHcdopmatopbl  TMI12  npeaHasHadveHbl  And
npeo6bpa3oBaHMs ANEKTPOIHEPTUN B CETAX IHEPrOCUCTEM W MOTPEOMTENEN 3NEKTPO3HEPTIN
B YCNOBUSIX HAPY>KHOI UMY BHYTPEHHEN YCTaHOBKN yMepeHHOro (0T nntoc 40 Ao muHyc 45 °C)
unu xonogHoro (ot nawc 40 go muHyc 60 °C) knumata. Okpyxatowas cpeja
HEB3PbIBOOMNACHAsA, HE COAepXKallas MbiN B KOHLEHTPALMAX, CHMKAKOLWWMX napamMeTpsbl
N3MeNnin B HeONYyCTUMbIX Npeaenax. TpaHcd)opmaTopbl He npejHa3Ha4yeHbl Ans paboTsl B
YCIIOBUSIX TPACKMW, BUOPALMK, YAAPOB, B XUMUYECKU aKTUBHOI cpefe. BbicoTa YCTaHOBKM
Haz YpoBHeM Mops He 6onee 1000 m.

HomuHanbHag 4actota 50 [u. PerynupoBaHue HanpsXeHUs OCYLLIECTBNSAETCA B
AvanasoHe A0 = 5 %  Ha NONHOCTbHO OTKAHYEeHHOM TpaHcghopmarope ([16B)
nepeknioYeHnem 0TBeTBNEeHNn 06MOTKI BH cTyneHamu no 2,5 %.

Cornacio TOCT 11677, npegenbHbie OTKIOHEHUA TEXHHWYECKHX NapameTpoB
TPaHcQhopMaTopoB COCTABNAIOT: HANPSAXEHUe KOPOTKOro 3ambikawna +10%; notepu
KOpOTKOro 3ambIKaHns Ha OCHOBHOM OTBETBNEHUH +10%; noTepu Xonoctoro xoga +15%;
nonnaa macca +10%.

TpaHcpopmaropbl TMI12  repmeTHyHoro ucnonHeHns, 6e3 macnopacilunpuTenci.
TemnepatypHble W3MEHEeHUss 06bema Macniia KOMIMEHCUPYHTCA W3MeHEeHUeM o0b6bema
rodopoB 6aka 3a CHeT ynpyron ux gedpopmacmm.

[1ng KOHTpONA YypOBHA Macna B TpaHchopmaTtopax npeaycMOTPEH MaclioykasaTenb
noniaBkoBoro Tuna. Mo 3akasy noTpeduTens Ans KOHTPONS BHYTPEHHEr0 [aBMeHus B 6ake
W CUTHANM3auun B Cnyyae MPeBbILLEHNS UM JOMNYCTUMbIX BENUYUH B TpaHCOpMaATOpax,
pa3meLLaeMbiX B MOMELLEHUN, npegycMaTpuBaeTcs YCTAaHOBKA 3NIEKTPOKOHTAKTHOIO
MaHoBakyymmeTtpa. [Insa m3mepeHus Temneparypbl BEPXHUX CNOEB Macna W yrnpasfieHus
BHELUHUMW 3NEKTPUYECKUMI Lensamu  TpaHcdopmaTtopbl N0 3aka3y noTpeéutens
KOMMJIEKTYOTCA MAaHOMETPUYECKUM CUTHANN3NPYIOLLIUM TEPMOMETPOM.

BBoabl ¥ 0TBOAbI HeWTpanu o06MoToK HH TpaHcopmaTtopoB paccyuTaHbl Ha
NPOAO/MKUTENIbHYH HArpy3ky TOKOM, paBHbiM 100 % HOMWUHANLHOIO ToKa 06MOTKM HH.

TpaHcdhopmaTopbl KOMMIEKTYIOTCA TPAHCMOPTHbIMU  PONUKAMKU NS MepeMeLLeHus
TpaHcdopmaTopa B NPOA0SILHOM 1 MOMEPEYHOM HanpaBeHUsX.

TexHn4yeckne xapakrepucTuku TpaHcghopmaropos TMI12
Cxema u rpynna coeguHenns obmotok - Y/Yu-0, JJ/Yu-11.

HomusansHoe Moreph, Koppexr.

Homi. | wanpaxene, Br Hanps- | yposeHb Pasmepbl, My Macca, kr

Tin MOLLIHOCTS, KB WeHie | 3ByKoBoil
TRaHcopmaropa KBA K3, % | NOLLHOCTH,

BH | HH |xx | k3. I L | B | H [Hi A A A As|[As| b | by macna|nonHas

£.10 04 |425]3250| 45 5 170 790 1460

TMI12-250/15-Y1 15 1595
6,10 1635

(7
(X
TMHZ"'OO”O'\”&Q 04 (6104600 45 | 58 | 1330 8501 1370 660 660 265 150 150 140 105 325 1370

T 12-400/15-Y1 W ’ {770
TMF2-63010-V101) | 630 | 610 | 04 | 800| 6750 55 | 61 | 1390 | 1000 1710] 1400 820 820) 230 135 135 170 160 440 1670
150 720/ 2820

TMr12-1000/10-Y1(XT11) | 1000 | 6;10 | 04 |1100 10500‘ 55 b4 1600 1000‘ 1970/ 1593 820 820 230 13 135 1
TMM2-125010-Y1(Xm) 6,10
THF2-12505-91 (X 1250 = 04 |1350/ 13250, 6,0 65 1800 | 1110) 2100| 1655 820 820] 230 160 160 190 90 860 3630

TMIM2-250110-Y1 250

11951550 550 | 200 | 150 150/ 140 120, 225 | 1000

[=23
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Tpanecghopmaropsl TMI12 mowyHoctero 250...1250 kB-A

1- npobka cnnsHas; L
2— 3aXKUM 3a36MIIEHNA;
3- baKk*;
4- 1abnnyka;
5- cepbra ans nogbéma TpaHcghopmaropa;
6- BBOA BH;
/- BB0A HH;
8- natpybok [5151 3a/IMBKU Macna;
9- macroykasaresib,
10- posMK TPAHCIOPTHBIN;
11- nepekrno4aresib;
12- npobuBHOIA NPeSOXPaHNTESNb (YCTaHAaBINBAETCA 110 3aka3y noTpeouTess);
13- runb3a A5 CTEKIISHHOO TEPMOMETPA U TEPMOOAas/IOHa MaHOMETPUYECKOro TEPMOMETPA.

* — Ipachuka pucyHKa cooTBETCTBYET TPAHCHOPMATOPY MOLUHOCTLI0 1250 KB-A
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TPAHC®OPMATOPbI TMI21

TpaHccpopmaropsl TMI21 agnqtotes TpexdasHbiM MACNAHbIMU TpaHcgopmartopamn 06LLEro
Ha3Ha4eHus. TpaHcopmaTopbl M3rOTaBNUBAKOTCA C COYeTaHueM HanpskeHuid 6/0,4 kB, 6,3/0,4 kB,
10/0,4 kB, 10,5/0,4 kB, co cxemamu 1 rpynnamu coeauHenus 06motok [/YH-11 u Y/YH-0.

Cornacho [OCT 11677, npepenbHble OTK/IOHEHUA TEXHUYECKHX nNapameTpoB
TPaHcghopMaTopoB COCTABAAIOT. HANpPsAXEHHe KOPOTKOro 3ambikauns =10%; notepu
KOpOTKOro 3ambIKaHWsi Ha OCHOBHOM OTBETBAEHUN +10%,; notepu Xonoctoro xoga +15%;
nonxas macca +10%.

06MOTKA HU3LLEro HANPAXEHUS TPAHCGHOPMATOPOB 3TOW CEPUN BbIMOHEHA HE U3 antOMUHUEBbIX
NPOBO/0B, a H3 A/MOMUHHEBOH (hOJIbIH, 4TO COYETAET B CEOE NPOCTOTY HAMOTKMN C BbICOKIM YPOBHEM
HAZIeXXHOCTH.

[IpUMEHEHNE COBPEMEHHbIX 0OMOTOYHbIX W M30NALMOHHBIX MaTepuanoB Mo3BONAET CO34aTh
KOHCTPYKLI0, B KOTOPOW HeraTuBHbIE NOCNEACTBUSA YAAPOB TOKOB BHELLHEr0 KOPOTKOr0 3aMblKaHus
CBEAEeHbI K MUHUMYMY. LLInpnHa antoMuHeBOI NEHTbI PaBHA BbICOTE 0OMOTKM HU3LLIErO HANPSXXEHUs
— 9T0 CYLUECTBEHHO YMEHbLUAET OCEBbIe AUHAMUYECKME ycunua B TpaHcdopmatope. B kadvectse
MEXC/I0eBOI n3onduuu npumeHeHa oymara tuna DDP, kotopas B mpoLecce CyLKu 0OMOTOK
crekaerca. Takum 00pa3om, CO030AeTCA MNMOTHAA LIENOCTHAA KOHCTPYKumMs, o6nagaoLias
MOBbILLIEHHOW CTONKOCTBIO U K PafiarnbHbIM YCUNUAM.

LI KOHTPONA YPOBHA Macna B TpaHcopmaropax npeaycMOTPeH Macroykasatesib NoniaBkoBoro
TAna.

[Ina KOHTPONA BHYTPEHHEro AaBneHus B 6ake U CUTHanu3auuu B Cryvae MpPeBblUEHUA UM
[I0MYCTUMbIX BEMUYMH B TpaHCOPMATOPAX, PA3MELLIAEMbIX B MOMELLEHUM, NPeLyCMaTPUBAETCS MO
3aKa3y noTpebuTens yCTaHoBKaA ANEKTPOKOHTAKTHOrO MaHOBaKyyMMETpa.

[na wn3MepeHns Temnepatypbl BEPXHWUX CJI0EB Macna Ha KPbIlIKe TpaHC(opMaTopos
NPeaycMOoTpeHa runb3a [N YCTAHOBKM IKWMAKOCTHOMO CTEKNAHHOrO TEPMOMETPA, KOTOPbIM
TPaHCOPMATOPbI KOMMNMEKTYHOTCA N0 3aKady NoTpeouTens.

[ina u3mepeHns Temneparypbl BEPXHUX CNOEB Macna i YNpaBieHNUs BHELUHUMU 3NEKTPUYECKUMNA
LiensMn TPaHCopMaTtopbl, NPeAHa3HAYeHHbIe ANng 3KCnayaTalui B NOMELLEHAN Ui NoJ HABECOM,
Mo 3aKa3y noTpeduTens KOMNNEKTYOTCH MAHOMETPUYECKUM CUTHANN3UPYHOLLIUM TEPMOMETPOM.

BBo/bl 1 0TBOAbI HeWTpanu 06MoToK HH TpaHcdopmatopoB paccyuTaHbl HA NPOAOIKUTENbHYHO
Harpy3ky Tokom, paBHbiM 100% HOMUHANBLHOIO TOKa 06MOTKM HH.

TpaHccopmartopbl KOMMJEKTYIOTCA TPAHCMOPTHLIMI PONUKAMK [N MEpeMeLleHns Kak B
NPOAO0/bHOM, TaK 1 B MOMEPEYHOM HanpaBNeHUsX.

TexHunveckne xapakTepucTnku TpaHcghopmatopos TMI21
Cxema v rpynna coegnHeHns oomotok — Y/YH-0, [I/YH-11, Hanpsxxenne HH — 0,4 kB

HomunanbHoe Hanps-

H;I;:lHHalﬂ::taﬂ HanpsixeHMe Motepu, BT EHHE [abapuTHble pa3mepbl, MM Macca, kr
kB.A E;' XX | K3. KDZ L | B | H [H [A|A |A|As|As| b | b |macna nonnas

630 6, 6,3; 10, 10,5/ 1030] 7450 5,5 |1520] 1000] 1435|1140] 820] 820| 230| 135 135{ 170{160] 395 | 1700

1000 6,6,3,10 [1300{ 11600 5,5 | 1660 1180 17501390| 820| 820|230| 135 135160 150] 575 | 2550
1250 6;6,3; 10 |155013600| 6,0 | 1865/ 1210] 1850|1425| 820] 820| 230| 160] 160{ 190] 90 | 735 | 3160
1600 6,10 2050116750, 6,0 | 2160) 1260] 1935|1525| 820| 820| 230| 160] 160| 195/ 180] 1075 | 3860
2500 6,10 25001 26500, 6,0 |2280] 1450, 2250|1825[1070/1070, 230 225| 225{ 230] 150 1330 | 5600
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1 - npobka 455 yaaneHns 0cTaTtkoB Macna;
2 - IPO6Ka ClINBHaSs;
3 - 3axuUM 3a3eMIIeHNS;
4 - 6ak*,
5 - rabnnyka;
6 - cepbra 14 nogbema TpaHcgpopmaropa;
7 - IMN1b3a [U151 CTEKITAHHOIO TEPMOMETPA U TEPMOOAsISIOHa MAHOMETPUYECKOro TePMOMETPA;
8 - macnoykasaresb;
9 - natpyboK 4715 3aMBKN Macna;
10 - BBOJ BH;
11 - BBOg HH;
12 - ponuK TPAHCIOPTHbIA,
13 - nepeknoyaresib;
14 - MpobUBHON NPEJOXPAHNUTENb (YCTAHABINBAETCS 10 3aKa3y NOTPEOUTENIS).

* — rpachuka pucyHKa cooTBETCTBYET TPAHCHOPMATOPY MOLLHOCTBIO 1250 KB-A
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Tpancehopmarop TMI21 mowyHoctero 2500 kB-A
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1-posInK TPaHCMOPTHbIN,
2-NpooKa s yaaneHus NpogyKTOB OKUCIIEHNSA U 0CTaTKOB MAcna;
3-3axum 3a3emnenHns;
4-npobka A cimBa Macna;
5-6ak;
6-1a0/1M4Ka;
7-narpyook [/is 3a5nBKuU Macna;
8-TepMOMETP MAHOMETPUYECKNN (YCTAHABINBAETCS 110 3aKa3y NOTPEOUTENIS),
9-maHoBaKyyMmeTp (yCTaHaB/IMBAETCA 110 3aka3y noTpeouTess);
10-BBoAbI HH;
11-npo6uBHOV NMPeAOXPAHNUTENb (YCTAHAB/IMBAETCA 110 3aKa3y noTPeoUTess);
12-runb3a 4ns ycTaHoBKU TepMOOAaI/IOHa TePMOMETPA;
13-macnoykasatesib,;
14-Kkopobka 3aXxnMOB (YCTaHAB/INBAETCS PU 3aKa3e MaHOBAaKYyMEeTpa Wi TepMOMETPa MaHOMETPUYECKOT0),
15-npuBoj nepexnoyarens,
16-BBOAbI BH;
17-cepbra s nogbema KpbiLKu,
18-y3en 4ns nogbema TpaHcghopmaropa;
19-y3en A4ns KpenneHns TpaHcghopmartopa rnpu TPaHCrnopTUPOBaHNUN.
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TPAHC®OPMATOPbI cepuu TM3II, TMbI

TpaHcpopmatopsl cepum TMIIl, TMBI npejgHasHavyeHbl Ans npeobpa3oBaHus
9/IEKTPO3HEPrin B COCTaBE 3NIEKTPOOOOPYA0BAHMA COOTBETCTBEHHO 3KCKABATOPOB W
6YpOBbIX YCTAaHOBOK B YCNIOBUAX YMepeHHOro (oT mnwc 35 [0 MuHyc 45 °C) wnu
xonoaHoro (ot natoc 35 1o MuHyc 60 °C) knumara.

OKpy)xatoLLas cpefa HeB3pbIBOOMNACHAS!, 3amblfIEHHOCTb Bo3ayxa He 6onee 100 mr/ms.
BbicoTa ycTaHOBKM Haa ypoBHEM Mops He 6orniee 1000 m.

[lonyckaeTcs aKcnnyatauus npu TemMnepaType OKpyXKatoLlero Bo3ayxa Ao nnwc 45 °C
NPW CHWKEeHUN Harpy3kn Ha 15 %. B mHTepBane temnepatyp OKPYXXaloLlero Bo3gyxa ot
MUHyc 60 go nntoc 10 °C Harpy3ska MOXeT GbITb yBennyeHa Ha 10 %.

HomuHanbHaga 4actota - 90 [u. PerynupoBaHue HanpsXeHus OCYLLECTB/IAETCA B
aonanasoHe [0 5 % Ha MONHOCTbIO OTKAKYEHHOM TpaHcghopmarope ([16B)
NepekntoyYeHnem 0TBEeTBIEHNIA 0OMOTKM BH cTyneHamu no 2,5 %.

Cornacho [OCT 11677, npepenbHble OTKIAOHEHHS TEXHHWYECKHX napamerTpos
TPaHchopMaTopoB COCTABNAOT. HaNpsIXEHWe KOopoTKoro 3ambikanna +10%; notepu
KOPOTKOro 3aMbIKaHuA Ha OCHOBHOM OTBETBNEHUH +10%; notepu XonoctToro xofa +15%;
nonxasa macca +10%.

TpaHncdopmaropbl A0NycKaT paboTy B YCNOBUSAX TPACKW, BuOpaLuu, BO3MECTBUSA
VHEPLMOHHbLIX CUJT NPW Pa3roHe U TOPMOXKEHWUU MOBOPOTHOW NNIAaT(OPMbI, B YCIIOBUAX
KpeHa n guddepenta go 12°.

HomuHanbHble paboyne 3Ha4eHUs MeXaH4YeCKUX BHELLIHMX BO3OENCTBYIOLLMX (DaKTOPOB
TpaHcdhopMaTopoB Ans rpynnbl MexaHuydeckoro ucrnonHeHus M29, npu atom:

- MakcKUMarnbHas aMmnanTyaa ycKopeHus cuHycomaanbHoil Bubpaumn ao 5 m-c2 (0,5 g);

— BEPXHAS 4acTOTa Ananas3oHa CMHycouaanbHon sBubpauuu oo 35 .

TpaHcpopmaropbl  cepun  TMII n  TMBI  repMeTW4YHOro MCMNONHEHUs, 6e3
macnopaclumpuTenien. TemnepaTtypHble U3MEHEHUs 06bema Maciia KOMMEeHCUPYHTCS
3MeHeHeM o6bema roopoB 6aka 3a CYeT ynpyron ux gedpopmawum.

[Ina n3mepeHns TemnepaTypbl BEPXHUX CIIOEB Macria Ha KpblLlKe TpaHcqopmMaTopoB
npeaycMOTPeHa rnb3a Ang YCTaHOBKMN XUAKOCTHOMO CTEKNIAHHOINO TEPMOMETPA.

Boioabl BH u HH TpaHcopmaTtopoB 3aKpbIThl KOXYXOM, 3aLMLLAKLWIAM KX OT
MeXaHW4YeCKUX MNOBPEXAEHWA W  BO3MOXHOCTM  CNy4ailHOrO TMPUKOCHOBEHMA K
ToKOBeayL MM Yactam. CteneHb 3awutbl [P23.

TpaHcgopmatopbl TMBI cHab»eHb! canaskamu.

TexHn4eckne xapakTepucTukun TpaHcghopmaropos cepun TMIr, TMbI
HanpsaxeHxne kopotkoro 3ambikanns - 4,5 %
Cxema n rpynna coeguHennsa o6mortok ¥Y/Yu-0

HomuHanbHoe Motepwn,
Tun HomunanbHas | wanpsxenue, kB BT Pasmepbl, MM Macca, kr
TpaHcchopmatopa MOLLHOCTb, KB-A

BH HH XX. | K3. L B H A | Al | macna | nonHas
TMAr-40/6-Y1(XM1) 40 %310 | 023 | 155 | 880 | 830 |650| 1170|500 \400| 88 | 340
TMr-63/6-Y1(XJ11) 63 363_36135 06243 220 [1280| 940 |730/1180(500/400| 130 | 450
TM3r-100/6-Y1(XJ1) 100 6;6,3 06243 270 1970|1020 | 750 [ 1340 [550|450| 150 | 580
TMr-160/6-Y1(X1) 160 6;6,3 06243 410 [2600|1150|780|1340|550|550| 185 | 740
TM3r-250/6-Y1(XJ11) 250 6:63 | 04 | 580 |3700(1200|980|1370|550|550| 250 | 1125
TMBT-250/6-Y1(XJ11) 1400 1150
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TpaHcghopmaroper cepun TM3I, TMbI mowHocToro 40.250 kB-A
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TMIr - 40..250 kB-A TMBI - 250 kB-A
1 - 3aXXUM 3a3eM/IEHNS;
2 - bak*;
3 - rabnnyka;
4 - Bog HH;
5 - BBOA BH;

6 — KOXYX 3aLLNTHbIN;
7 - cepbra jns nogbema TpaHcehopmaropa;
8 - npobka cnnBHas;
9 - naTpyooK 414 3anMBKu Macna,
10 - macrnoykasatesib;
11 - runb3a TepmomeTpa;
12- ckoba 719 KpenseHus Kabess;
13 - nepeknoyaresis.

* — rpachuka pucyHka cooTBeTCTBYeT
TpaHcghopmaTopy MoLHocTeo 250 kB-A
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TPAHC®OPMATOPbI Tvunos OM, OMI, OMI

TpaHcdopmartopbl ofHogasHble Tunos OM, OMII, OMI npefHa3Ha4veHbl Ans
Nnpeobpa3oBaHUA 3NEKTPOIHEPrM B CETAX SHEPrOCUCTEM, MUTAHWUS 3NeKTPoobopy-
[0BAHSA XKENe3HbIX JOPOr U APYrux 0fHOMAa3HbIX NOTPEBUTENIEN NIEKTPOIHEPTUN.

TpaHcchopmatopbl NpefHa3HaveHbl Aa padoTbl B yCoBuax ymepeHHoro (ot nnwoc 40
00 MuHyC 45 °C), XOnoAHOro unu ymepeHHo-xonogHoro (ot nnoc 40 no muHyc 60 °C)
Knumara.

OkpyxatoLlas cpefa HeB3pbIBOOMACHAA, He COAepxxallas Mbinu B KOHUEHTpauusXx,
CHIKAKOLLUMX MapaMeTpbl M3aenunii B HEQOMyCTUMbIX Mpefenax. Bbicota yCTaHOBKU Haf
ypoBHem Mopsi He 6osiee 1000 m.

Cxema u rpynna coeauHenns 1/1-0. HomuHanbHasa 4actota 90 ['u. PerynuposaHue Hanps-
XKEHNS TPAHCHOPMATOPOB OCYLLECTBNAETCA Ha MOMHOCTbH) OTK/IHOYEHHOM TpaHcghopma-
Tope (I1BB) nepekoyeHnemM 0TBETBNEHUIA 0OMOTOK.

[Mpenenbl perynupoBaHns Hanps>xeHus Ha ctopoHe BH:

-ans TpaHcdpopmaropos OMI 0T NIKOC 5% A0 MUHYC 2X5%
-ans TpaHcdpopmaropos OM-1,25/10, OM - 2,5/10 + 5%
-nsa TpaHcdopmaropos OM-2,5/27,5, OM-4/27,5 +2X%X2,9%

-ansa TpaHcdopmaropo OMIT HOMUHANbHbIE HANPSXKEHWUs1 OTBETBIEHWUIA NPWU X0NOCTOM
xofie coctasnatoT 27500 — 26250 — 25000 B.

Cornacho TOCT 11677, npepenbHble OTKAOHEHWA TEXHUYECKUX NapameTpos
TPaHcghopmaTopoB COCTABNAIOT: HaNPAXEHWE KOPOTKOro 3ambikawna =10%; norepu
KOpOTKOro 3aMbiKaHusl Ha OCHOBHOM OTBETBNEHuN +10%; noTepu xonoctoro xopa +15%;
nonxasa macca +10%.

TexHnyeckne xapakTepucTnku TpaHcghopmaropos Tunos OM, OMI, OMIT

HomuH. LOUTITEMIEIEE Ilorepu, Hanpsn-
Tun HAIpsIKeHH e, Pa3zmepsl, MM Macca, kr
TpaHchopmaTopa Mom]]; ?:TL’ kB L me}nf;,
K BH HH |x.x. K.3. Ll L| B H H;| A|A;| Ay| As| h | hy [maciaa| moaHast
OM-0,25/3-YXJI3 0,25 3 0,105 | 12| 15 4,5 260260 360 — | — | — |100] 60| — | — 3.8 14
OM-1,25/10-Y1(YXJI1) 1,25 6; 10| 0,23 20 | 60 5,5 [465/350| 640 | — |220(220(170(100| — | — 10 45
OM-2,5/10-Y1(YXJI1) 2,5 6; 10| 0,23 40| 90 5,0 [520(400| 705 | — |270|270[180(160| — | — 18 68
OM-2,5/27,5-¥V1 2,5 27,5 0,23 32 [100| 4,7 |570|395|1090|430(350(270| — | 60| — | — 30 103
OMII-4/10-Y1(¥YXJI1) 4 6; 10| 0,23 451140 3,5 530|600| 670 |565|350|270|185| 90 [435(330| 32 100
OM-4/27,5-Y1 4 27,5 0,23 501130 4,0 |570/395/1090{430(350|270] — | 60| — | — 29 118
0,08
OMII-10/10-Y1(¥YXJI1) 10 6; 10| 0,09 70 [270{ 3,5 530|600| 730 [635|350|270|185| 90 [505(400| 34 110
0,23
OMI'-10/27,5-YV1 10 27,5 0,23 70285 5.5 670/620[1120(565(260|400| — |200| — | — 71 260
A, B

e
W_hm—
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| ;; 4
=
—
T ( == ) 5
9 6
OM-0,25/3

1 - npo6ka ana 3anueku 1 cnvea macna; 4 - ssog HH;
2 - TabsINYKa; 5 - 6ak;
3 - BBOA BH; 6 - 3aKNM 3a3eMNEHNs.
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/ 1 - npobka 4714 c/mBa v 0T60pa MPobbl Macsna;

2 - 1absmyka;

3 - 6ak;

4 - cepbra g nogbema TpaHcghopmaropa;

5 - NpefoxpaHNTeNIbHbIN KanaH,

6 - BBOJ BH;

7 - BBOg HH;

8 - npobuBHOW NMpesoxpaHnTesb
(ycTaHaB/IMBAETCA 110 3aKasy noTpeouTens);

9 - 3KUM 3a3EMIEHNS;

10 - macnoykasaresib,
11 - 6710k NepekIoYeHns OTBETBAEHW 00MOTKN HH;
12 - ckoba (ycTaHaB/mBaeTcs no 3akasy
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1 - 6ak;
2 - BBoJ HH;

noTpeouTesns).

OM -1,25/10; OM-25/10

H 1
(@]

2

3 - MpobuBHOI NPEJOXPAHNTESTb
(yYCTaHaB/IMBAETCA 10 3aKa3y
notpeoutens);

4 - macrnoykasartesib;

5 - cepbra 4na nogvema <°E° X
TpaHcgopmaropa; y

6 - BBOJ BH; La

7 - 1ab5InMYKa; g

8 - npobka ans c/mBa
¥ 0T60pA NPobkI Macna;
9 - 3XUM 3a3EMIIEHNS;
10 - nnaHka nepexno4eHns
OTBETBJIEHNV 06MOTKM BH.

omn - 4/10; OMn-10/10

| -4 9
i =
A
-
14
[ | [ lm = ' i\ *
] [% %1 1 wn s AN
=T - 50_ o
—— —= 6 N
A Ex I
M12 52
Ao
L




1 - npobka Ana cimBa
1 0TOOPA NPO6BI MAacna;
LI
3 - 1abnnyka;
4 - Boj BH;

X
5 - macnopacumputens,;
};@ 6 - Macnoykasatesb,
A X @ 7 - NPELOXPAHNTENbHBI KNanaH,

8 - Bog HH;
L 9 - cepbra 4na nogrema
TpaHcgopmaropa;
10 - 3axum 3a3eMneHNs;
A 11 - 6710k nEpeKm0YeHNA
Jr= OTBETB/IEHMIT 00MOTKM HH.

22 T
150

As

14

N
H+
308
A4
B

OM - 2,5/27,5; OM - 4/27,5

1 - 3aXXuUM 3a36MIIEHNA;

2 - bak;

3 - 1abnnyka;

4 - natpy6ok [/15 3aMBKU Macna;,

5 - BBOg HH;

6 - macnoykasaresib;

7 -BBOJ BH;

8 - cepbra gna nogrema TpaHcghopmaropa;
3 | — ‘ £ 9 - npobka civBHas;

2 9 10 - nnactvHa s KpenaeHus

1T TpaHcghopmaropa;
N 11 - nepekntoyaresns,
B :

12 - runb3a TepmomeTpa.

OMrI -10/27,5
30



TPAHC®OPMATOPbI TMTO

TpexdpasHble macnsHble TpaHcopmaropsl TMT0-50/0,38-Y1 u TMTO-80/0,38-Y1
npeaHa3HayveHbl Ang npeobpa3oBaHns 3NeKTPOIHEPTIM B COCTaBE YCTPOMCTB TEPMUYECKON
006paboTKM 6ETOHA W rpyHTa, MUTAHWUA PYHYHOTO 3NEKTPOMHCTPYMEHTA U BPEMEHHOrO
0CBELLEHNS.

TpaHcgopmartopbl npefHa3HavyeHbl ANig padoTbl B YCNOBKUAX YMEPEHHOro Krumara.
Paboyas Temneparypa okpy>xatoLero Bosayxa ot MuHyc 45 no nntoc 10 °C.

OkpyXatoLias cpefa HeB3pbIBOOMNACHAs, HE COAEPXKallas MbUIM B KOHLEHTpaLuaX,
CHWXAILLMX napaMeTpbl W3AeNnnsa B HELONYyCTUMbIX npefenax. TpaHcopmaTopbl He
npefHas3Ha4yeHbl ANna paboTbl B YCNOBMAX TPACKW, BUOpauuu, yaapoB, B XUMUYECKU
aKTUBHOW cpefe. BbicoTa ycTaHOBKM Haja ypoBHeM mops He 6onee 1000 m.

HomuHanbHas 4actota 50 l'u. Cxema w rpynna coeauHeHus oémotok Y/O/0-11-11.
HanpsxeHne B 06MOTKe cpeaHero Hanpsbkenuss (CH) perynupyetcsa CTyneHsMu mpu
NOJNIHOCTbI0 OTK/THOYEHHOM TpaHcghopmarope ([16B).

TexHnyeckne XapakTePUCTUKU TPaHCQHOpMaTopoB

JlaHHble 06MOTOK
Homun. L i BbicLIero Hanpsxenus (BH) cpeaHero Hanpsikehus (CH) Hu3LWero Hanpsxenus (HH) L4 B8 7
MOLLHOCTb, H L H A H k ]! Hi . H . | Hom.
KB-A XX K.3. Moé;:.u:;n, H:EE;)E@ HDMAT"K’ Mot:(l:;:;Av:ln, #{;&Eﬁf ;12':’;:‘:::::; T';?(:“A MOLll((.]llB:.lI]:gTb, "?‘EE;’EE TgAr, macna | nonHas
47,5 V 95
42,5 v 85
50 160 | 1700 50 380 76,0 37,5 11 75 289 1,45 42 34,4 110 300
32,5 Il 65
27,5 | 55
77,5 V 95
69,34 v 85 471
80 270 | 2200 80 380 121,5 61,18 1l 75 2,5 42 34,4 124 375
58,54 Il 65 520
49,53 | 55
B 930 _
) [
* Balaf
A [fi 3 3
4 o 4 R S 2
l [ /
3 6 \[B /
o
= ol
2 i -
500
930
Y 9 7 8
C\ B/IA
o
™
(o0]
5
0 0 10
TMT0-80/0,38-Y1 TMT0-50/0,38-Y1
1 - 3XUM 3a36MIIEHNS; 6 - npobka c/nBHas,
2 - baK; 7 - BBOJ BH;
3 - 1abnmyka; 8 - BBOg HH;
4 — KproK 4715 nogbema TpaHcghopmaropa; 9 - nepeksyaresib;

5 - macroykasaresns, 10 - BBoj CH.
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TPAHCO®OPMATOPDBI cepun TMIH, TMIHT
C nepBuyHbIM HanpsxeHuem 0,38 kB

TpexdasdHble MacnsaHble TpaHcopmartopbl cepum TMIMH, TMMHI ¢ nepBUYHbIM
HanpshxeHnem 0,38 KB npeaHasHa4eHbl Ansg npeobpa3oBaHMs 3NIEKTPOIHEPrN B COCTaBe
9/1IEKTPOYCTAHOBOK MUTAHWUS MOTPYXXHbIX 3N1EKTPOHACOCOB A00bIYM HETU B YCNOBUSAX
ymepeHHoro (ot nntoc 40 no muuyc 45 °C) unm xonoaHoro (ot nntoc 40 go muHyc 60 °C)
Knumara.

OKpyxatolLas cpeaa HeB3pbiBOOMACHAs, He COAepXKalias Nbifv B KOHLEHTpALMAX,
CHMXAILLMX napamMeTpbl W3OeNnnii B HeOOonyCTUMbIX npeaenax. TpaHcdopmartopbl He
npejHa3HayvyeHbl AN paboTbl B YCNOBMAX TPACKW, BUOpauuu, yAapoB, B XUMWYECKM
aKTUBHOW cpeae. BbicoTa ycTaHOBKM Haa ypoBHeM mops He 6onee 1000 m.

HomuHanbHaa 4actota 50 [u. PerynupoBaHue HanpseHus OCYLLECTBNAETCA Ha
MOJNIHOCTBI0 OTK/THOYEHHOM TpaHcghopmartope (I16B).

TpaHncgpopmaropbl B ucnonHeHun AYXJI1  ponyckalwT paboty B COCTaBe
4aCTOTHO-PEryn1pyeMoro acHXPOHHOro anekTponpusoga. [1pu 3Tom mMexay 4acTOTHbIM
npeobpasoBaTesieM W TPaHCAOPMATOPOM [O/MKHbI  OblTb YCTAHOBMIEHbI (PUIBLTPSI
rapMoHuK. Tpu pabote Ha 4acToTe HUXE HOMMHANLHOW AOMKEH coONMAaTbCA 3aKOH
U/f = const, npu yacToTe Bbille HOMWUHANbLHOW A0MKEH cobnofatbea 3akoH U = const.
[lONONHNUTENbHbIE TEXHWUYECKUE XapaKTePUCTUKW W YCNOBUA IKCMAyaTauunm JaHHbIX
TPaHCAOPMATOPOB MPeSoCTaBNATCS M0 TPeOOBAHNIO NOTPEOUTENS.

TpaHcdopmatopsl TMIH - ¢ macnopaclumpntenamu, BHyTPEHHWIA 06beM TpaHCAOPMa-—
TOPOB COOOLLAETCA C OKPYXKAOLLMM BO3OYXOM.

TpaHcpopmatopbl TMIHE, TMIHI12 - repmeTu4yHoro McnoiHeHHs ¢ ropupo-
BaHHbLIMU WK XECTKUMU (rnagkumu) 6akamun 6e3 macsiopaclumputesied. TemnepaTypHble
N3MeHeHnss o6bema Macna B TpaHcopmatopax € rogipupoBaHHbIMKH Gakamu
KOMIMEHCUPYIOTCA U3MEHEHWEM 00beMa roghpoB CTEHOK baka 3a CYET WX MAacTUYHOM
Jecopmaynm. TemnepaTypHbie W3MeEHeHMs 00bemMa Macna B TpaHcopmaropax
C XECTKUMH (rnagKnmu) 6aKammn KOMIEHCUPYIOTCS BO3AYLLHON "MOAYLLKON" .

Beogbl HH u BH tpaHccpopmatopos TMITHI, TMITHI12 B »xectkux (rnagkux) 6Gakax
PacnonoXeHol HA OOKOBOW CTeHKe 6aka, TpaHcgopmartopos TMITHI (B rodppobakax) u
TMIH - Ha KpblILWwKe 6aKa.

Beoab! HH 1 BH 3awwuiieHbl Koxxyxom. GteneHb 3awutbl — [P13.

KOHCTpYKUMA TpaHcOopmatopoB npeaycMaTpuBaeT KabefibHbId BBOJ U BbIBOA
HanNpsXKeHus, o6ecnevynBaeT HaJeXHOe NOJKNIYeHNe Kabenein 6e3 HEOOXOAUMOCTY
HananBaHWs HaKOHEYHWKOB.

[na u3MepeHus TemnepaTtypbl BEpPXHWX C/I0OEB Macna B TpaHcgopmaropax
npeaycMOoTpeHa runb3a Ang yCTaHoBKN XUAKOCTHOTO CTEKNIAHHOIO TEPMOMETPA.

Tpancdpopmaropsl TMIH, TMIHE, TMIHI12 ¢ XEéctkummn (rnagkumim) Gakamu:

® NPeyCMOTPEHA 3allMTa CIMBHOW MPOOKM OT HECAHKLMOHWMPOBAHHOMO CNKBA Macna;

® CHabXeHbl canaskamu ang yno6ctea nepemeLleHns B YCNOBUAX 3KcnyaTauum

(MOLHOCTbIO A0 426 KB-A).
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TpaHncghopmatopbl cepun TMITH mowyHocTbro 63.. 250 KB-A

I 10 11
]
A\/ML =
i 1
[
I
14
2 I 15
T
Y
A
A o~
[ \ / ! = I
o P |
| mee
= D O B2
| leee
16
© == e
Y . u\l
L
1 - canasku;
2 — 3KUM 3a36MITEHNS;
3 - 1abnnyka;

4 — Kptok [/19 nogbema TpaHcghopmaropa;
5 - BO3AyX00CYLLINTE b,
6 - mMacsopacLLUNpuTesb,
7 — Macs0yKasaresib;
8 — KOXyX 3aLLNTHbIN;
9 - KpbllLKa 3ALLUTHOIO KOXYXa;
10 - BBOAbI;
11 — TepmomeTp B onpase;
12 - pagnatop;
13 - cKkoba An15 KpenneHns Kaberns,
14 - 6ak;
15 - npobKa cnnBHas ¢ yCTPOVICTBOM, MPENsTCTBYIOLMM HECAHKUNOHUPOBAHHOMY CIIMBY MAcsa,
16 — npuBoAbl O/I0KA NEPEKITHOYATENEN.
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Tpancghopmartoper cepun TMITHIT mowHocTero 100..165 kB-A
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1 - canasku;

2 - 3XXUM 3a36MJIEHNS;

3 - BBOg BH;

4 - 1abnnyka;

5 - Kprok 4na nogvéma TpaHcgopmaropa;

6 — KOXYX 3aLLUTHBIV NPUBOLOB NEPEKIIKOYATENEN,

7 — natpyoboK [n1s 3aMBK1 Macna;
8 - npenoxpaHNTe bHbIN KiarnaH;
9 - TepMOMETP B 0MPaBe;

10 - BBOJ HH;

11 - 6ak;
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12 - npo6Ka ciMBHaA ¢ YCTPONCTBOM, IPEMATCTBYIOLUM HECAHKLIMOHNPOBAHHOMY CIIUBY MACHA;

13 — KOXyX 3aLUTHbIVI BBOJOB;

14 - ckoba f7151 KpenneHus Kabess,

15 - npobka A4 yaaneHus octatkoB macsa,
16 - macrnoykasaresb,

17 - npuBOAbI 6110KA NEPEKIIHOYATEEN.

37




Aeexee ANOHIURATUEUTHU O BOILRIUIrdBLOIEN LAIOW —

69T¢e

018

0c8

0c8

0r81

SLyl

S661

DOSOT

094!

-(6'C01)000€
-(6'T01)0L0E(6TODSHTIE-(6T01)0TTE-(6'T01)S6TE-(6TOOIEE
-(6'T0DSEYE(6TON00SE-(6TOTSLSE-(6°T01)0S9€-(6°TOTOTLE
=(6'T01)08LE(6TO10SSE-(6TO1)STHE-(6TOT)0001-(6°TOTSLOY
“(6'T0DOSTH-(6'201)ST12H-(6°201)06TH-(6°TODOSEY-(6TODSTYY
=(6°T01)00ST-(6TODSLST-(6TODOYIT-(6TODSTLY-(6TOOLLY
-(6°T0DSY8Y-(6"T01)0T6Y-(6T01)S667-(6°TOT)0L0S-(6TOTSYIS
-(6'201)002S~(6T01)SLTS(6T01)0SES-(6°T01)STHS-(6°TO1)00SS

00ss

9¢

11-I7/"'A

086

XAV
-9/0001-THIIALL

Slce

S6S

0c8

0c8

ocrl

0SST

0581

000L

00T

(0°81)0002-(0°8L)SL0T-(0°8L)0S12-(0°8L)STTT-(0°8L)00£T-(0'8L)SLET
~(0°8L)STHT-(0°8L)00ST-(0'8L)SLST-(0°8L)0S9T-(0°8L)STLT-(0'8L)00ST
~(0°8L)0S82-(0°8L)ST6T(0°8L)000€-(0°8L)SLOE-(0°8L)0S T€-(0°8L)STTE
-(0°8L)$LTe-(0°8L)0SEE ~(0°8L)STHE-(0°8L)I00SE(0°8L)SLSE-(0°8LIOSIE
~(0°8L)00LE-(0°8L)SLLE(0'8L)0S8E-(0°8L)STHE-(0°8L)000H-(0'8LISLOY
-(0°8L)ST1+-(0°8L)00TH~(0'8L)SLTH-(0°8L)0SEF-(0°8L)STHH-(0'8L)00SH

00s¥

9¢

809

XAV
=9/0€9-1HIIIALL

G8LI

Sor

0€9

099

0SLI

0LTI

0crl

0019

008

(0'28)0661-(0'28)2902-(0'28)7€T2-(028)9022-(0'28)8.22-(0'28)05€E2
-(0'z8)zerez-(0'z8)v6v2-(028)9952-(0'28)8e92-(0'28)0TL2-(0'28)28.2
-(0'z8)158¢-(0'28)9262-(0'28)8662-(5'15)020€-(5'¥S)2r1E-(S'VS)vTCE
-(5'vS)98ze-(5'vS)8see-(5vS)oere-(5v5)205e-(SvS) 2 5e-(S'vS)9r9e
-(s'v9)81.2e-(5'v5)06.2€-(5'75)298¢-(5'7S)re6E-(S'75)9001-(S'¥S)8L01
-(5'v9)0sTr-(5'vS)2zer-(S'vS)rezy-(S'75)99er-(S'vS)8er-(S ' #S)0TSY

866C

9¢

I1-17/°A

9tv

XAV
~9/9Tr-TIIHIIALL

I8S1

81

0€9

099

0091

0LTI

ocrl

008¢

006

(F'76)SOF1
-(F'76)S871-(7 76)SSS (7' 76)STIT-(#'76)S691-( 76)SOLI-(#76)S €8T
-(F'76)S061-(76)SL61-(776)0S0T-(#76)0T 1 T-(#76)06 1 T-(+°76)09TT
-(F'76)0£€T-(#+6)001 (7 76)0LYT-(8°16)07ST-(+68)0192-(0°L8)089T
-(848)0SLT-(L'8)0T8T~(L08)068C-(L‘8L)S96T-(6°9L)S€0E-(1°SL)SOTE

0LYC

94

oy

HrxA
-€/v0v-THIIALL

06c¢I

LSE

0€9

099

(194!

0€el

0LET

0s8¢

059

(8°06)L061
-(0°L8)T661-(9°€8)€L0T-(S°08)€STT-(S* LLITETT-(T SLIE0ET-(LTLIVET
-(€°0L)797T-(1°89)57ST-(0°99)ST9Z-(0'79)90LT-(TTLYLT-(+09)L98T
~(8°86)86T-(T°LS)8TOE(6°SS)L60E-(S VSISLTIE-(T'€S)6STE(6 TS)6EEE
-(9°09)0TFE-(S 6¥)00SE-(7'87) 18SE-(€° L) T99€-(£9P)THLE-(FSH)618E

618¢

94

00€

1IrxA
-9/00€-THIIALL

0811

0re

0€9

099

(194!

0CIT

0sel

00LE

059

(6'zLISTTI
=(62L)00E1-(6°TLIOSET(6°TLIOITT-(6TLISEST-(6°TLISTIT-(6TLIS69T
-(6TLIOLLI(6TLIOSST-(6'TL)OE6T-(6TLISO0T(1°0L)S80T-(S°L9)S9TT
~(2°69)0t2T-(0°€9)02T-(0 19)S6£T-(0°6S)S LIT-(T°LS)SSST-(S°6S)0€9T
-(6°€9)01LT-(#T8)06LT-(0 15)S98C-(9°61)S6T-(£°87)ST0E-(1°L1)00T €

S00C

S¢

€SC

HrxA
-€/€S¢-THIIALL

0811

ore

0€9

099

Sevl

0TI

0sel

00LE

059

(S°0%)00ST
-(S°0P)S8ST-(S 0P)SLIT-(S0P)ISILI-(SOF)SSST-(S 0)0T61-(S0F)0T10T
-(S°01)001T-(S 0106 12-(S 01)08TT-(S 0)SHET-(S OPISEYT-(S 01)STST
(S 0)ST9T-(S0P)SOLT-(S OPIOLLT- (S 0)098T-(S01)0S6T-(S 0F)0P0E
(S 0RO TE-(S0PIS6TE-(S0P)S8TE- (S 0)SLEE-(SOPISOPE-(S OPFISE

pose

S¢

0-"A/"K

0811

0re

0€9

099

vl

0TI

0sel

0°L

00LE

059

(TY9ISPLI
-(T¥9)0081-(C¥9)SS8I-(T¥9)0161-(C49)S961-(T+9)066 (T +9)ST0T
“(T¥9)0012-(T¥9)SS1T-(T¥9)ST12T-(T 49 LYTT-(0°€9)062T-(+19)0S€T
-(0°09)S0%2-(L'85)09C-(1°86)S8FT-(8°9$)0¥ST-(9°6S)S65T-(S +$)0S9T
-(7"€6)50LT-(6'TS)0ELT(8°T1S)S8LT-(8°0S)0¥8T-(6°61)S68T-(6°87)0S6T

LyeT

S¢

0-"A/"K

0S¢

TIrxA
=€/0S¢-THIALL

BEHIrol

BINBI

v

H

q

o100 oH
anxu ao”-z

I ‘BIIRIA

WK ‘iadoneeg

IMHINK
-sduey

A |

°X°X

1q
‘udarogy

BuHedodurr£19d HOHIALY
(v “101) g ‘ouHxBduey

4 ‘Hd

QMHIN

-sduen
*HUWOH

BUHEd

-odurrAxad

HIHIUALY
09-1r0)|

MOLOWQO
BHHIHHUII0D
enuAda n
BINIX)D)

Vg4
‘4LIOHITION
"HUWOH

edorendogonedr
U],

«Buaindnmaed €ag axeg woHquolAowsdu g JHIIWL Mndad godoiewdoghaHedl wnyuiandainedeXx auNIahHHX3 ]

38



TpaHcghopmaropbl cepun TMITHI mowHocTero 250..300 kB-A

6 7
A K s
o A . 7R
4
e e & & |
] A L
< e —e o
37 ol = 1 - 1]
2

8

1 - canasku;
2 - baK;

3 — KOXYX 3aLLNTHbIV BBOJOB,

4 - BBOJ BH;

5 - KproK An4 nogbema TpaHcgpopmaropa;
6 — KOXyX 3aLLUTHbIN MPUBOLOB NEPEKN0YATENEH,

7 — NPEAOXPAHNTETbHBIA KNaNaH;
8 — natpy6ok 4515 3anuBKu Macna,
9 - BBog HH;
10 - npobKa cMBHAsA ¢ YCTPOVICTBOM, MPENATCTBYIOLNM HECAHKLIMOHNPOBAHHOMY CINBY MAc/a;

11 - 3aXuUM 3a3eM/IEHNS;

12 - 1a671m4kKa;

13 - TepmomeTp B onpase;

14 - ckoba [515 KpenneHus Kabens,
15 — macnoykasaresnb,

16 - Mpobka Ans yAaneHns 0cTaTkoB Macrna;

17 - npuB0oAbl 6710Ka NEPEKITHOYATENEN.




Tpancehopmaroper cepun TMITHI n TMITHI12 mowyHocTero 404 n 426 kB-A
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1 - canasku,
2 - bak;
3 - KOXyX 3aLLUNTHBI BBOJOB;
4 - BBOg BH;
5 - Kprok an1a nogbéma TpaHcghopmaTopa;
FRAAAAAAAETARAAAEASA 6 - NPeAOXPaHUTESIbHBIN KNanaH;

7 - natpybok [Uis 3a/IMBKU Macsa,

8 - BBoA HH;

9 - 1abnnyka;
10 - ckob6a [715 KpenneHns Kabess;
11 - macnoykasaresb,
12 - npuBoAbI 6710Ka NEPEKIT0YaTesnen;
13 - KpblLLKa 3aLynTHas NpUBOLOB

NepeKoYyarenen;
14 — TepmomeTp B onpase;
15 — 1pobKa cmBHAas ¢ YCTPOVICTBOM,
L - NPensTCTBYIOLLMUM HECAHKLNOHUPOBAHHOMY
C/MBY Macna;
5 16 - 3aXUM 3a36MIIEHNS;

15 16 17 — npobka [n1s yaaneHns 0cTatkoB Macsa.
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1 - onopHas pama;
2 - NpobKa 515 yAaneHus npoAyKTOB OKUCIIEHNUS U OCTATKOB MAcha;

3 - y3en 3a3emneHus;
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4 — yeTpOiCTBO, NPENITCTBYIOLLEE HECAHKLUOHNPOBAHHOMY C/IUBY Mac/a;

5 - bak;
6 - pagmarop;

7 — 3aLUNTHBIN KOXYX;

8 - BBOSIbI HH;

9 - Kptok 719 nogbema TpaHcghopmaTopa;
10 - ckob6a [715 KpernyeHus TpaHcehopmaTopa npu TPaHCIopTUPOBAHNN,
11 - cepbra Ans NoAbEMA KPbILLIKY;
12 — 3alNTHBIVE KOXYX NPUBOJ0B OJ10KA NEPEKITIOYATENEN;
13 — npefoxpaHnTeNIbHbINA KanaH,
14 — 3anMBOYHbIN NATPYOOK;

15 - TepMoMETP B 0NpaBe (NMOCTABNIAETCA KOMIT/IEKTHO),

16 - BBOAbI BH;

17 - cKoba [7151 KpernieHns Kabenen;

18 - Tabnnyka;

19 - macnoykasaresib,
20 - npuBoAkI 6710KA MEPEKITHOYATENEN.
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Tpancghopmartoper cepun TMITHIT mowyHocTero 426 .. 1023 kB-A

1 - onopHas banka;
2 - 3aXKUM 3a3eMIIEHNS;
3 - npobka cnvBHas;
4 - bak;
5 - 1abnnyka;
6 - npuBObI B710Ka MEPEKITHOYATENEN;
7 - cepbra 1 nogbema TpaHcghopmaropa;
8 - runb3a TepmomeTpa;
9 - Macnoykasaresib;
10 - natpy6ok Ans 3aMBKn macsna,
11 - ckoba [n15 KpenneHus Kabesns,
12 — KOXYX 3aLUUTHBIN;
13 - BBOg HH;
14 - BBOJ BH.
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Tpancghopmartope! cepun TMITHIT mowyHocTero 665 n 1000 kB-A

10

NENNTN
N

1 - onopHas banka;
2 - 1PO6OKa CINBHas1 C YCTPOUCTBOM, NPENSTCTBYOLLUM
HECAHKLIMOHUPOBAHHOMY CIINBY MAc/a;
3 - bak;
4 - macroykasartesib;
5 — KOXyX 3aLUNTHBIV NPUBOAOB NEPEKITHOYATENEN;
6 - cepbra A9 nogbema TpaHcghopmaTopa;
7 - cKoba Ji/1d KpenseHus kabesnen;
8 - 3aXUM 3a36MIIEHNS;
9 - 1abnn4ka;
10 — KOXyX 3aLNTHBIN;
11 - natpy6oK 4714 3anMBKku macna,
12 — runb3a TepmomeTpa;
13 - npuBoAbI 6710Ka NEPEKTOYATENEN,
14 - BBOJ BH;
15 - BBOJ HH.
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TexHn4yeckne xapaktepuctnkn TpaHcghopmaropa TMITH

HomunanbHas mowrHocts 1200 kB-A.
Cxema u rpynna coeguHexns o6morok Yu/[-11.
HanpsxeHne KopoTkoro 3ambikaHns - 7 %, He Gonee.

B NPAMOYroNbHOM PajnaToPHOM GaKe ¢ PacLUMpPHTENIEM.

Homu- Homu-
Koar-po Tl Torepi, Pazmepbi, MM Macca, kr
Tun cTyneHeii Hanpsikenue, B (Tok, A) Br
HATIPSTKe- | HATpSIAe- =
TpancdopmaTopa | peryanpo- cTymeHeii peryHpoBaHus
T e LI XX | K3, B | H| A | Ay |macaa|moanas
BH, B HH, B
5612(123,5)-5508(125,8)-5404(128,2)-5300(130,7)-
5196(133,3)-5092(136,1)-4988(138,9)-4884(141,9)-
4780(145,0)-4677(148,1)-4573(151,5)-4469(155,0)-
TMITH-1200/6- 4365(158,7)-4261(162,6)-4157(166,7)-4053(170,9)-
AYXJI 36 3014 480 | 3949(175,4)-3845(180,2)-3741(185,2)-3637(190,5)- | 2100{ 11000|2300| 1760|2560 | 1070|1070 | 1250 | 4705
3533(196,1)-3429(202,1)-3326(208,3)-3222(215,0)-
3118(222,2)-3014(229,2)-2910(229,9)-2806(229,9)-
2702(229,9)-2598(229,9)-2494(229,9)-2390(229,9)-
2286(229,9)-2182(229,9)-2078(229,9)-1975(229,9)
| L b
6 78 9 10 4/*#@% .
L] : 0 L/ i i
2 ] é % 1 1 Hm-
3 8J ———
Gl il M % G
T I a
EHAHAARAEEEAHABIF ===.‘_.=== FIHHEHEHERHHEA L =i AAAARAARAAE
-
2 L i 1 i@ I gl In-8 1 4 1 3 I i =
1 N e 6w [
o ——— s r
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1 — npobka A5 yAaneHus 0CTaTtkoB mMacrna;
2 - 6akK;
3 - Kplok 415 nognema TpaHcgopmaropa;
4 - pacLumpuTesb;
5 — macnoykasatenu;
6 - rpefoxXpaHNTe/IbHOE YCTPONCTBO;
7 — ra3oBoe peJsie;
8 - BBOA HH;
9 - BBOA BH;
10 — KOXYX 3aLUNTHbIV;
11 - rabnnyka;
12 - 3axxum 3a3eMsIeHNs;
13 - npobka ana cmsa v otéopa
pobbI macsna;
14 - posvK TPaHCMOPTHbIN,
15 - runb3a ans ycTaHoBKU
TepMo6asioHa TepMomMeTpa;
16 — npuBoAbI NEPEKITHOYAaTESIEN.



TpaHccopmaTops! cepuu TMIH, TMIHT
C nepBUYHbIM HanpsXxeHuem 6, 10 kB

TpexmasHble macnsHble TpaHcdopmaropbl cepun TMIH, TMIHI ¢ nepBuYHbIM
HanpshkeHnem 6 n 10 kB npeaHasHayeHbl Ang npeobpasoBaHns NEKTPOIHEPTUM B COCTABE
KOMMJIEKTHbIX TPAHCOPMATOPHbIX MOACTAHUMUA, NUTAKOLLMX MOTPYXXHbIE 3NEKTPOHACOCHI
00bI4N HeddTK. TpaHCHOPMATOPbI MOTYT 3KCMyaTUpOBaThbCA B YCNIOBUAX YMEPEHHOr0
(o1 nntoc 40 go muHyc 45 °C) unu xonogHoro (ot nitoc 40 o munyc 60 °C) knumara.

OKpy>atoLlasn cpefa HeB3pbIBOOMACHAsA, He COAepXKallas MbiM B KOHLEHTPALMSX,
CHIKAOLLIMX NapaMeTpbl N3JeNnii B HegonyCcTUMbIX Npedenax. TpaHcd)opmaTopbl He npea-
Ha3Ha4eHbl An4 padoTbl B YCNOBUAX TPACKMW, BUOPALMW, YOAAPOB, B XUMUYECKI aKTUBHOIA
cpeqe. BoicoTa ycTaHOBKM Haa ypoBHEM Mops He 6onee 1000 m.

HomuHanbHasa Yactora 50 I'y. Cxema v rpynna coeguHeHns o06motok — Y/YH-0.

PerynupoBaHue Hanps»xeHus OCYLLECTBNAETCA Ha MOHOCTbH) OTK/IHOYEHHOM TpaHC-
¢hopmarope (T16B).

TpaHcdopmartopsl, kpome TMIHIM-403/6-YXJ11, paccyuTaHbl Ha paboTy B ABYX
pexumax:

— MUTaHWNE NOTPYXXHbIX 3NEKTPOABUTATENEN;

- NUTaHne PeMOHTHOro gomaepa (HanpsxxeHnem 0,4 kB — TMITH,
0,384 kB — TMINHI-1000/6-YXJ11,
0,383 kB — TMIMHI-1000/10-YXJ11).

Y tpaHcdopmatopos TMITH BBoabI BH pacnonoxeHbl Ha CTeHKe 6aka, BBOAbl HH — Ha
KpblLLKe 6aka. B TpaHccpopmatope TMIMTHIT-403/6-YXJ11 Beoabl BH 1 HH pacnonoxeHbl Ha
00K0BOA CTEHKe 6akKa, B TpaHcdopmartope TMIHIM-1000/6-YXJ11- Ha KpbiLLKe.

TpaHcpopmartopbl TMIH — ¢ macnopaciunputensimm, BHyTPEHHNIA 06bEM TpaHCOpP-
MaTOPOB COOOBLLAETCA C OKPYXKAOLLIMM BO3AYXOM.

TpaHcpopmatop TMIMHI-403/6-YXJ11 — repmeTnyHoro ncnonHexnns, 6e3 macnopac-
LUNPUTENSA B XXECTKOM Gake. TemnepatypHbie 3MEHEHNS 00bema Macsia KOMIeHCUpyTcs
"BO3AYLLIHON MOAYLLKOU".

TpaHcpopmarop TMITHI-1000/6-YXI11 — repmeTn4Horo ncnosHeHud, 6e3 Macro-
pacwpuTens B rodopobake. TemmnepatypHbie U3MEHEHUS 00bemMa Macsa KOMIeHCUpyeTcs
N3MEHEHNEM 00bema roghpoB 3a CHET NaacTU4HOU ux Aeghopmanmni.

[na ypno6ctea nepemeLleHns TpaHCcOpMaTopbl KOMMMIEKTYHOTCA TPAHCMOPTHbIMU
PONUKaMu.

[na nsmepeHuns TemnepaTtypbl BEPXHUX CI0EB Mac/a B TpaHcgopmaTopax npeaycma—
TPVBAETCA rMb3a A1 YCTAHOBKM TEPMOMETPA.
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Texunyeckue xapaxkrepuctuku tpancghopmaropos cepun TMITH, TMITHI
¢ nepBuYHbIM Hanpaxennem 6, 10 kB

o Hom. ':l';:::’_ Hanpsxenne "°T:"'"’ Hanps - Pasmepbl, MM Macca, kr
Tpatcthopmaropa iy Xehue cTynexeil perynuposanus, B LU
KB-A BH, B XX.| K3. | K3, % L B H [A A; | macna |nonwas
TMIH -100/10- 1602(36)-1549(36)-1498(36)-1449(36)-1401(36)-1350(36)-1305(36)- He
VAXT) 100 | 610 | 1262(36)-1221(36)-1181(36)-1144(36)-1106(36)-1069(36)-1034(36)- | 380 | 2430 | Hopmu- | 1150 | 915 [1540 [550 |550 | 210 | 635
1000-(36)-967(36)-935(36)-904(36)-875(36)-846(36) pyeTca
TMIH -250/10- 2406(56)-2360(56)-2311(56)-2260(56)-2224(56)-2180(56)-2138(56) He
VA(YXI) 233 6;10 | 2094(56)-2056(56)-2015(56)-1974(56)-1936(56)-1896(56)-1861(56)- | 830 | 3660 | Hopmn- | 1420 | 1100 | 1765 [550 (550 | 315 | 1085
1824(56)-1787(56)-1753(56)-1717(56)-1685(56)-1652(56) pyercs
3110(74,8)-3035(76,7)-2955(78,7)-2875(80,9)-2795(83,2)-2760(84,3)
TMIHI -403/6- 103 6 2675(87,0)-2600(89.5)-2520(92.3)-2450(95)-2405(95)-2325(95)- | oo | e [He 60mee | aco | 1o0n 1770 ls60 leso | 483 | 1770

X 2245(95)-2165(95)-2090(95)-2050(95)-1970(95)-1895(95)-1815(95)-

1735(95)-1695(95)-1620(95)-1540(95)-1460(95)-1380(95)

70

4280(120)-4200(125)-4120(130)-4040(135)-3960(140)-3880(145)-
3800(150,0)-3720(155,2)-3640(158,6)-3560(162,2)-3480(165,9)-
3400(175,2)-3320(175,6)-3240(178,2)-3160(182,7)-3080(187,5)- e Gonee
1000 6 3000(192.5)-2920(197,7)-2840(203,3)-2760(209,2)-2680(215,4)- 1950 | 12900 | ™ 7" | 1900 | 1200 | 1900 (820 (820 | 860 3150
2600(222,1)-2520(229,1)-2440(235,7)-2360(244,6)-2280(244,6)- d
2200(244,6)-2120(244,6)-2040(244,6)-1960(244,6)-1880(244,6)-
1800(244,6)-1720(244,6)-1640(244,6)1560(244,6)-1480(244,6)

TMHT -1000/6-
yxm

4250(136)-4180(138)-4100(141)-4030(143)-3960(146)-3890(148)
3770(153)-3700(156)-3620(159)-3550(163)-3480(166)-3410(169)
3290(175)-3220(179)-3150(183)-3070(188)-3000(192)-2930(197)-
2810(205)-2740(205)-2670(205)-2600(205)-2520(205)-2450(205)-
2330(205)-2260(205)-2190(205)-2120(205)-2050(205)-1970(205)
1850(205)-1780(205)-1710(205)-1640(205)-1570(205)-1500(205)

TMIHI -1000/10-
yXm

He 6Gonee

1000 10 70

1950 | 12900 1900 | 1200 (1900 |820 [820 | 860 | 3150

Tpancghopmartope! cepun TMITH mowHocTero 100 u 250 kB-A

7 8
1 9 a
; AAA i
5 1 I 1Rik1R ©
4
I
9 - L
\\0
1
T R —"
V ® 11 [
A A
1 - IpobKa c/mBHas;
2 - bak;
3 - 1absmyka;
m 4 - Kprok 15 noAbema TpaHcehopmaropa;,
5 — Bo3fyxoocyLunTesb,
6 — macnopacLunpuTess,
/ - Macroykasaresib,;
\ 8 - TepmomeTp B onpase;

9 - npuBoAbI 6710Ka NEPEKITIOYATENEN,
10 - 3aXKuUM 3a3EMIIEHUS;
11 - ponuK TPAHCTIOPTHBIA,
12 - BBOA HH;
=1 - 13 - BBOJ BH.




TpaHcghopmaroper cepun TMITHI mowynocToto 403 kB-A

T
2.
1 T el e
o E
A
b
13
14
‘ = 15
J ©

1 - POSINK TPAHCTOPTHBIN,

2 - bak;

3 - BBOA BH;

4 - KproK 4715 nogbéma TpaHcghopmaropa;

5 - natpyboK 4715 3a5MBKN Macna;

6 - BBOA HH;

7 — MPEAOXPAHNTESTbHBIV KNAMaH;

8 - rabnnyka;

9 - cKoba 4715 KPernneHns Kabess;

10 - TepmMoMETP B OrpaBe;

11 - macnoykasaresb,

12 - npuBoabI 6710Ka NEPEKI0YATENEN;

13 - Mpobka cnvBHas ¢ yCTPONCTBOM, NPENSTCTBYOLLNM
HECaHKLNOHNPOBAHHOMY C/IMBY Mac/a,

14 - 3XXUM 3a3eMI6HNS;

15 - pobka 55 yaaneHns 0CTaTkoB Macsa.
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Tpancghopmatop cepun TMITHIT mowyHocTsro 1000 kB-A

14 12
7 —
—_— -
8 ' T -
— : 1 ;
9 | |
|
| 5 | |
| |
4 | |
L | |
3 | |
1 L | . | - |
2 I
ot = 13
A
10
17 ftﬂﬂ ﬂ
8 . ? \f I". i :
=l =0
— ==
16 P o = <
[ == |

1-3aXXUM 3a36MJIeHNS;
2-1pobKa CINBHasi;

3-6ak;
4-1a619KN;
5-cKko6a A7 KpensneHus npu TPaHCcnopTupoBaHmm,
6-rusb3a TepMoMeTpa;
7-naTpybok [15 3a/IMBKU Macsa;
8-macnoykasaresib;
9-cepbra A1 nogbema TpaHcghopmaropa;

10-8BBOAbI BH;

11-BB0oAbLI HH;

12-BBOAbI OTrAVIKN,

13-posnK TpaHcrnopTHbIN,

14-npuBoAbI Nepexmoyaresns;

15-T6pPMOMETP MAHOMETPUHECKNH,

16-K0po6Ka 3aXXUMOB;

17-MaHoBaKyymmerp.
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Beoabl HH ans tpaHctopmartopos
cepwit TMI, TMIr11, TMICY, TMIrcy11, TMri2,

TMr21, TMar, TMbr, OM, OMI, OMIM, TMTO
6e3 KOHTaKTHbIX 3aXHMOB 20X

M12X1,75 M16X2,0

J

I]
I s ” -
01D o (L1
1] ‘
' |
/

8sog HH 88og HH 8sog HH 8BoA HH
Ha HomuHaneHbii 10Kk 100 A Ha HomwuuansHbii Tok 250 A Ha HomuHanbHbui Tox 400 A Ha HoMuHanbHbI ToK 630 A

C KOHTaKTHbIMH 38)KMM3II%1
10

. (
1

M27x1.5 T [LL]] M33X2,0
J

[ J
===l ==
o \

_ M8X1,25

40
V)

40

53
y—\

120

95
107

45

—
I~

14

Q

Bont M12x45
N
s © o

45 20
gn oo

7E

Bont M12x60

225
288

Beog HH Ha HomuHanbHbiA Tok 1000 A Beog HH Ha HomuHanbHbiA TOK 1600 A
60 35 150
5 =18 Bont M16x70 70, 40 20
Al lEa— o \ ] Bont M16x70
H1B=— ~
o F - l E
HlB=—

89

300
410

M48X%3,0

300

BBog HH Ha HomuHanbHbi TOK 2500 A BBog HH Ha HomuHanbHbiA ToK 4000 A
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Mo 3aka3y notpeéutena ssoabl HH Tpancopmaropos
moLyHocTbio 16..400 kB-A
MOXHO KOMNJIEKTOBATb KOHTAKTHbIMU 3aXXUMaMM.

L]

135

M12 16
A0 ‘ 40
J (DD
[ﬁ\ o | \L\g# @ g
\ (L1 /
bont M12x45
© bont M12x45 o
S P o 2 —
[aN]
. C ) C

)

BBog HH Ha HomuHanbHbli TOK 250 A BBoA HH Ha HomuHanbHbIi TOK 400 A

40

| bont M12x45 _

A =il

al|

e |

N

s )
M20 _T | T <

NN

BBoA HH Ha HomuHanbHbIi TOK 630 A
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Beogbl HH ana TpaHcgopmartopos
cepun TMIH, TMIHI

C KOHTAKTHbIMH 3aXUMaMu

anmEn aa e
12 BEE
o M20
| = sH8 R
127 : HH| [H
suns N\
M2 !I!‘] M16 1)

155
150

115

‘ |

95
107

120

=
-

,—
—

Beojg HH Ha Beojg HH Ha BBog HH Ha
HOMHHaNbHbIA TOk 250 A HOMUHanbHbIM TOK 400 A HomuHanbHbIH TOK 630 A
0 OO illis=
AL IF= <
© H e O © iflss=
(aN]
=
© : 4 g
2 g
© =
M7 I T1L L]l 5
M33 2
i the dh "
(e

SN S T

S~ — v

BBog HH Ha HomuHanbHbiA TOK 1000 A BBog HH wHa HomuHanbHbii ToK1600 A
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Beoabl BH ansa Tpanctopmatopos
cepuin TMI, TMIM11, TMICY, TMICY11, TMIM12,
TMIr21, TM3r, TMbI, OM, OMT, OMIN

M2

50

210

345

Beog BH 6-10 kB BBoag BH 15 kB

Beoabl BH 6;10 kB gna TpanccopmaTtopos
cepun TMIH, TMIHI

C KOHTAKTHbIMU 3aXHUMaMHU
n

}

M12

C

260

210

(




Beoabl BH ana tpancgopmatopos TMI-630/20-Y2,
TMI-1000/20-Y2, TMI-1250/20-Y2

LLITencenbHble NPOXO[HbIE N30NIATOPbI C BHELLHUM KOHYcom no EN 50180

Tmn A (unu DIN 42538)
@325

@ 31

58

94

[na npucoefunHeHns Kabenei K n30naTopam NpUMEHSTC afanTopbl:
agantop c n3rnéom (K)158LR unm npamoit agantop (K)152SR.

S —

[laHHble aaanTopbl B KOMMEKT TpPaHCCHOPMATOpa He BXOAAT.

Pasmepbl oTBepcTHiA Nof (pyHAAMEHTHbIe 60NTbI

TpaHcgopmaropsl TMIT mowHoCTbIO 16...63 KB-A,
TMICY mowHocTbio 25...63 KB-A,

A
@ Tun HomuHanbHas L, 1, ", | 12, | S, B,
+ TpaHcthopmaropa MOLLHOCTb, KB-A MM | MM | MM | MM | MM | MM
A TMIr-16 16 390 | 22 | 9 [328] 8 | 50
TMr-25
o Y| TMICY-25 25 39022 | 9 |[328] 8 | 50
TMr-40
- X TMICY-40 40 39022 | 9 [328] 8 | 50
1] . TMr-63
]'UP[ r L 63 440 | 22 | 9 |378| 8 | 50
L] '\ Tpaxcdopmaropsl TMIM11 mowHocTbio 100...400 kB-A,
o 5 o mi TMIM12 mowHocTbio 250...400 kB-A, TMITCY11 mowwHocTtbio 100...250 KB-A
=
E
Tun HomuHanbHas d, L, I, ", | 12, | H | B, ] Y%
TpaHcthopmaTopa | MOWHOCTL,KB-A | MM | MM | MM | MM | MM | MM | MM N
TMr11-100 —| = ANANANS
TMFCY11-100 100 22 | 570 | 36 | 24 | 450 | 40 | 80 :
TMr11-160 160 f?a\ o
TMICY11-160 1\ [
TMIr11-250 680 | 46 | 19 | 550 | 40 | 80 | A— N~ 927
TMIr12-250 250 18 ]
TMICYy11-250 I
TMIr11-400
TMI12-400 400 790 | 46 | 19 | 660 | 40 | 80 I" |
B
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AKYCTUYECKUWUE XAPAKTEPUCTUKU
CUNOBbIX MacNAHbIX TpaHcthopmaTopoB
tana TMI, TMIM1, TMICY, TMICY11, TMIr21

3HAa4YeHUs KOPPEeKTUPOBAHHOIO YPOBHSI 3BYKOBOW MOLLHOCTW TPaHCOpMaTopoB Tuna
™I, TMI11, TMICY, TMICY11, TMI21 He npeBbIWAOT HOPMbI, YCTAHOBJIEHHbIE
[OCT 12.2.024-87. [na TpaHcopmaTopoB MOLIHOCTbIO He 6onee 100 kB-A 3HayeHus
KOPPEKTUPOBAHHOIO YPOBHS 3BYKOBOW MOLLLHOCTM HE HOPMUPYHOTCA.

HomuHanbHas
MOLLHOCTb
TpaHcgopmartopa,
KB-A
KoppekTupoBaHHbI#
VPOBEHb 3BYKOBO#
MOLYHOCTH, ABA,

100 | 160 | 250 | 400 | 630 | 1000 1250 (1600 | 2500

99 |62 |65 | 68 | 70 | 73 79 | 15 16

He bonee
Ponuku TpaHcnopTHbIe
[ns TpaHcpopmatopos 160...400 kB-A
“ 77'7;7'77 banka
J I 060iima
a SE ] Ot
@ Karok
=3
[ns TpaHcchopmatopos 630 kB-A [ns Tpancpopmatopos 1000...2500 kB-A

5 85 (69"

16

banka 50,
banka ( 35, ) Katok

D R ¥ oe ‘ TTQ¢ | A oo ?

65 (80%)

#36
$120

$2U
#100

Z %
b,
s
5
VZ %
v,
36 N
25

25

134
15 206 (214%)

* - ana 1250, 1600, 2500 kB-A
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NEPErPY304YHASl CMOCOBHOCTb

CUNOBbIX MAcnfAHbIX TpaHchopmaTopoB
MoLyHocTbio 16 ... 2500 kB-A

[lonycTuMble CUCTEMATMYECKME HArpy3ki He BbI3bIBAOT COKPALLEHWMA HOPMUPYEMOro Cpoka
CNyXO6bl TpaHcopmartopa, Tak Kak 3a MPOAOSDKMTENBHOCTb rpadmuka Harpysku 06ecneynBaeTcs
HOPMAJIbHbIA WM MOHVKEHHbIA MPOTUB HOPMASIbHOTO PAcYeTHbIA W3HOC u3onauun. [onyctumble
aBapPWIHbIE MEepPerpy3kn Bbi3bIBAtOT MOBbLILIEHHbIA MO CPABHEHWIO C HOPMAJSibHbIM PACYETHbIA W3HOC
BUTKOBOW M30MALMK, YTO MOXET TMPUBECTU K COKPALLEHWHO HOPMUPOBAHHOIO CPOKA CNyXObl
TpaHCcOpMaTopa, ecnut MOBbILIEHHbIA W3HOC BMOCMEACTBAM HE KOMMEHCUPOBAH HArpyskamu ¢
M3HOCOM BUTKOBOM M30JIALMK HUXKE HOPMASIbHOIO.

MakcumanbHo  [ONYyCTUMbIe CHMCTEMATHYECKHe  Harpysku v [ONYCTUMble aBapHiHble
neperpy3sku MacnaHblX TpaHCOPMATOPOB OMNPeLEeNATCA B COOTBETCTBUM C Tabn. 1 n 2.

B Ttabnuuax npusefeHbl 3Ha4YeHUs K2 m h Ansa CyTOMHOro npsSMOYroSibHOro ABYXCTYMNEH4Yatoro
rpacomka Harpy3ku TpaHccpopmatopa npu PasnuyHbiX 3Ha4veHusax Ki 1 Goxn. [N NPOMEXYTOYHbIX
3HaYeHu K1 n Boxn 3Ha4eHME K2 crieayet onpenensrb NMHENHOW UHTEPNONsLmMen.

Boxn — TEMMNEPATYPA OKPYXatoLLen cpedbl, °C;

K1 — HayanbHas Harpyska, npefLlecTBytollas Harpyske wnu neperpyske Ko wnu Harpy3ka nocrne
CHWXeHns K2, B LONSX HOMWUHASTbHON MOLLHOCTY UM HOMUHAJIBHOTO TOKA:

K1 = S1 / SHUM = |1 / IHUM
Ko — Harpyska wnu neperpyska, Ccnefyrowas 3a HadanbHO Harpy3koi Ki, B pgonsx
HOMUHANbLHON MOLLHOCTI U HOMUHATLHOTO TOKA,

K2=S2 / Shom = |2 / liom
h — NPOAOMKUTENTIbHOCTb HArpy3KM Ko Ha iBYXCTYNEHYaTOM CyTO4YHOM rpacdduke Harpysku, Y.
B 1a6n. 1 0603Ha4eHme (+) yKa3bIBAET HA TO, YTO A4J11 JAHHOTO PEXIMA Harpy3Kn pacqeTHOE 3Ha4YeHwue
K2 > 2,0, HO JonyckaeTca ero fio60e 3HaveHme B nHTepsasne 1,5< Ka< 2,0.

Tabn. 1 - Hopmbl MakcumasibHO JONYCTHMbIX CUCTEMATHYECKHX HArPy30K

h K, npu 3Hauenmsx K; = 0,25..1,0
’ 0.25 04 05 0.6 0.7 0.8 09 1.0
Ooxn =-20 °C

0.5 + + + + + + + +
1 + + + + + + + +
2 + + 1.99 1.96 1.93 1.89 1.85 1.79
4 1.70 1.69 1.67 1.66 1.64 1.62 1.60 1.57
6 1.56 1.55 1.54 1.54 1.53 1.51 1.50 1.48
8 1.48 1.48 1.47 1.47 1.46 1.45 1.45 1.43
12 1.41 1.40 1.40 1.40 1.40 1.39 1.39 1.38
24 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30

Opxn=-10°C

0.5 + + + + + + + +
1 + + + + + + + 1.95
2 1.95 1.92 1.90 1.87 1.83 1.79 1.75 1.69
4 1.62 1.61 1.60 1.58 1.56 1.54 1.52 1.48
6 1.49 1.48 1.47 1.46 1.45 1.44 1.42 1.40
8 1.41 1.41 1.40 1.40 1.39 1.38 1.37 1.36
12 1.34 1.34 1.33 1.33 1.33 1.32 1.31 1.31
24 1.23 1.23 1.23 1.23 1.23 1.23 1.23 1.23
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[1pogomxenne 1aosn. 1

K, npu 3Hayenmsx K; = 0,25..1,0

h, 0.25 04 | o5 | 06 | o7 | 08 | 09 | 10
Ooxn =0 °C
05 + + + + + + + +
1 + + + + + 1.99 1.91 1.8
2 1.86 1.83 1.80 1.77 1.74 1.69 1.64 1.56
4 1.54 1.53 1.51 1.50 1.48 1.46 1.43 1.38
6 1.41 1.40 1.39 1.38 1.37 1.36 1.34 1.31
8 1.34 1.33 1.33 1.32 1.31 1.30 1.29 1.27
12 1.27 1.26 1.26 1.26 1.25 1.25 1.24 1.22
24 1.16 1.16 1.16 1.16 1.16 1.16 1.16 1.16
Ooxn =10 °C
0.5 + + + + + + + 1.84
1 + + + 2.00 1.94 1.86 1.76 1.60
2 1.76 1.73 1.70 1.67 1.63 1.58 1.51 1.40
4 1.46 1.44 1.43 1.41 1.39 1.36 1.32 1.25
6 1.33 1.32 1.31 1.30 1.29 1.27 1.24 1.20
8 1.26 1.26 1.25 1.24 1.23 1.22 1.20 1.17
12 1.19 1.19 1.18 1.18 1.17 1.16 1.15 1.13
24 1.08 1.08 1.08 1.08 1.08 1.08 1.08 1.08
Ooxn =20 °C
05 + + + + + 1.98 1.81 1.00
1 + 1.97 1.92 1.87 1.80 1.71 1.57 1.00
2 1.66 1.63 1.60 1.56 1.51 1.45 1.35 1.00
4 1.37 1.35 1.34 1.32 1.29 1.25 1.19 1.00
6 1.25 1.24 1.23 1.21 1.20 1.17 1.13 1.00
8 1.18 1.17 1.17 1.16 1.15 1.13 1.09 1.00
12 1.11 1.10 1.10 1.09 1.09 1.08 1.06 1.00
24 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Ooxn = 30 °C
0.5 + + + + 1.92 1.76 1.27 -
1 1.89 1.84 1.79 1.73 1.64 1.51 1.12 -
2 1.55 1.52 1.48 1.44 1.38 1.29 1.02 -
4 1.28 1.26 1.24 1.21 1.18 1.21 0.97 -
6 1.16 1.15 1.13 1.12 1.09 1.05 0.95 -
8 1.09 1.08 1.08 1.06 1.05 1.02 0.94 -
12 1.02 1.02 1.01 1.00 0.99 0.97 0.92 -
24 0.91 0.91 0.91 0.91 0.91 0.91 0.91 -
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[pogomxeune 1aon. 1

K2 npu 3Hayenusx K4 = 0,25..1,0

" 025 | 04 | 05 | 06 | 07 | 08 | 08 | 10
00x: =40 °C
05 + + 1.94 1.84 1.69 1.26 — —
1 1.75 1.70 1.64 1.56 1.44 1.08 - -
2 1.43 1.39 1.35 1.30 1.21 0.96 — —
4 1.17 1.15 1.13 1.09 1.04 0.89 — —
6 1.06 1.05 1.03 1.01 0.97 0.86 - -
8 1.00 0.99 0.98 0.96 0.93 0.85 — —
12 0.93 0.92 0.91 0.90 0.88 0.84 — —
24 0.82 0.82 0.82 0.82 0.82 0.82 — —
Tabn. 2 - Hopmbi JOMYCTUMbIX aBAPUHBIX NEPETPY30K
h y K2 npu 3navyenusax K1 =0,25—1,0
’ 0.25 0.4 05 06 | 07 0.8 0.9 1.0
0oxn = -20°C
05 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
4 1.90 1.80 1.80 1.80 1.80 1.80 1.80 1.80
6 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70
8 1.70 1.70 1.70 1.70 1.70 1.70 1.70 1.70
12 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
24 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
0oxa=-10°C
05 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 2.00 2.00 2.00 2.00 2.00 2.00 1.90 1.90
4 1.80 1.80 1.80 1.80 1.80 1.70 1.70 1.70
6 1.70 1.70 1.70 1.60 1.60 1.60 1.60 1.60
8 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
12 1.60 1.60 1.50 1.50 1.50 1.50 1.50 1.50
24 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
00x:=0°C
05 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 2.00 2.00 2.00 1.90 1.90 1.90 1.90 1.80
4 1.70 1.70 1.70 1.70 1.70 1.70 1.60 1.60
6 1.60 1.60 1.60 1.60 1.60 1.50 1.50 1.50
8 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
12 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
24 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50
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[pogomxenne 1abn. 2

K2 npu 3Havenmax K, = 0,25..1,0

h, 4

025 | 04 | 05 | 06 | 07 | 08 | 09 | 10

Boxa = 10°C
05 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
2 2.00 2.00 2.00 2.00 2.00 2.00 1.90 1.90
4 1.80 1.80 1.80 1.80 1.80 1.70 1.70 1.70
6 1.70 1.70 1.70 1.60 1.60 1.60 1.60 1.60
8 1.60 1.60 1.60 1.60 1.60 1.60 1.60 1.60
12 1.60 1.60 1.50 1.50 1.50 1.50 1.50 1.50
24 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50

Boxs = 20 °C
0.5 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
1 2.00 2.00 2.00 2.00 2.00 2.00 1.80 1.80
2 1.80 1.80 1.80 1.80 1.70 1.70 1.70 1.60
4 1.50 1.50 1.50 1.50 1.50 1.40 1.40 1.40
6 1.40 1.40 1.40 1.40 1.40 1.40 1.40 1.30
8 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30
12 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30
24 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.30

Boxs = 30 °C
0.5 2.00 2.00 2.00 2.00 2.00 2.00 2.00 1.90
1 2.00 2.00 2.00 2.00 1.90 1.90 1.80 1.70
2 1.80 1.70 1.70 1.70 1.60 1.60 1.50 1.40
4 1.40 1.40 1.40 1.40 1.40 1.30 1.30 1.30
6 1.30 1.30 1.30 1.30 1.30 1.30 1.30 1.20
8 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
12 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20
24 1.20 1.20 1.20 1.20 1.20 1.20 1.20 1.20

Boxs = 40 °C
0.5 2.00 2.00 2.00 2.00 2.00 2.00 1.90 1.70
1 2.00 1.90 1.90 1.90 1.80 1.70 1.60 1.40
2 1.60 1.60 1.60 1.50 1.50 1.40 1.30 1.30
4 1.30 1.30 1.30 1.30 1.20 1.20 1.20 1.20
6 1.20 1.20 1.20 1.20 1.20 1.20 110 1.10
8 1.20 1.10 1.10 110 110 110 1.10 1.10
12 1.10 1.10 1.10 1.10 110 110 110 1.10
24 110 1.10 1.10 1.10 1.10 1.10 1.10 110
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TPAHC®OPMATOPDI cepuu TC, TC3
knacca HanpsxeHusa 0,66 kB

Tpexdhasuble cyxue TpaHcdopmatopbl cepun TC (6e3 koxyxa) u TC3 (C KOXyXoMm)
Knacca Hanpsbkenus 0,66 kB npeaHasHayeHbl Ang npeobpa3oBaHWs 3NEKTPOIHEPrun y
notpebuTenein B yCroBUSAX YMEPEHHO-XO0M0AHOr0 Knumara B MOMELLEHUAX C WUCKYC-
CTBEHHO perynupyembiMi Knumatudeckumun ycnosusmu (ot nntoc 35 go nnwoc 1 °C).
OkpyXatLlas cpefja HEB3PbIBOOMACHAA, He COAepxKallas MbUIM B KOHUEHTpauUuaX,
CHWXAIOLLMX NapameTpbl U3Oenuii B HeAONYyCTUMbIX npenenax. TpaHcdopmartopbl He
npefHa3HayeHbl AN paboTbl B YCNOBUAX TPACKW, BMOpauuW, yaoapoB, B XUMUYECKU
aKTUBHOW cpeae. BbicoTa ycTaHOBKM Haa ypoBHeM mops He 6osiee 1000 m.

HomuHanbHasa 4Yactorta - 50 'y,
CteneHb 3awwuTbl TpaHcopmatopos TC - IP00, TpaHcdopmatopos TG3 - IP21.
Knacc HarpeBoCTOMKOCTM nsonsumm — A.

Cornacho [OCT 11677, npepenbHble OTKIAOHEHHS TEXHWYECKMX napameTpoB
TPaHChopMaTopoB COCTABAAKOT: HANPAXEHHE KOPOTKOro 3ambikaHns +10%; notepu
KOPOTKOro 3aMbIKaHus Ha OCHOBHOM OTBETBNEHUN +10%; noTepu Xonoctoro xofa +15%;
nonxas macea +10%.

TpaHcopmaTopbl UMEOT BbICOKYIO HAJEXHOCTb, NPAKTUYECKN HE TPEOYIoT 3aTpar Ha
006Cny>X1BaHuMe.

TexHN4YecKne XapakTepucTUKKU TPaHCHOPMATOPOB C BbiCLIMM HanpsxeHuem 380 B,
HM3WKUM Hanpsxednem 230 B, cxemoit u rpynnon coeamHeHus YH/Y-0 npuseneHbl B
Tabnuue.

Mo 3aka3y noTpebuTtenien MOryT ObiTb W3rOTOBNEHbI TPAHCHOPMATOPbI C NHOOLIMU
COYeTaHMAMU HanpsxeHun no 660 B, a Takke C Apyrumu CxXemamu U rpynnamu
COeINHEHNS 0OMOTOK.

TexHnyeckne xapaktepuctukn TpaHcghopmaropos cepun TC, TC3

Hotepu, S Pa3mepsbl, MM
Tun HomuHa s Hast Br Hanpsi:xkenne yponem,u ’ Macca,
rpancdopmaropa MOIIHOCTD, 3., % 3BYKOBOIi r
kB-A XX | K3, . PRI H | A
nbA
TC-16/0,66-YXJ14 650 660 145
, 16 115 440 38 57 440 400
TC3-16/0,66-YXJ14 800 860 160
TC-25/0,66-YXJI4 680 780 177
25 155| 600 3.8 59 440 400
TC3-25/0,66-X.J14 810 940 195
TC-40/0,66-YXJ14 720 810 220
. 40 220| 880 3.8 61 440 400
TC3-40/0,66-YXJ14 880 980 240
TC-63/0,66-YXJI4 760 900 287
: 63 2901280 3.8 63 440 400
TC3-63/0,66-YXJ14 920 1100 310
TC-100/0,66-YXJI4 100 390! 1450 38 65 870 550 950 500 420
TC3-100/0,66-YXJ14 980 1120 460
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TPAHC®OPMATOPDI cepun TC, TC3
knacca Hanpsxenusa 10 kB

TpaHcopmaTopbl CUNOBbLIE Cyxue TpexdpasHole ¢ u3onaymen "Homexe" cepun TC (6e3
Koxyxa), TC3 (¢ Koxxyxom) HanpspkeHuem fo 10 kB npegHasHadeHb! 4nsa npeobpasoBaHms
3NIEKTPO3HEPruK Yy NOTPEOMTEeNien NepemMeHHOro Toka ¢ HOMUHanIbHOW 4Yactotorl 50 I,
HomuHanbHoe Hanps»xeHue BH — 6 unn 10 kB, o6motkn HH — 0,4 kB.

TpaHcdopmaTopb! NpeaHasHayveHbl Ans paboTbl B MOMELIEHWUSAX B YCNOBUAX YMEPEH—
HOro Knmumara npu Temnepartype OKpyxatollero osgyxa ot nntoc 40 go munyc 45 °C,
BNaXHOCTbI0 A0 80 % npu Temnepatype 25 °C. OkpyxKatoLLas cpeaa HeB3pbIBOONACHAS, He
COZePXKALLAs Mblny B KOHLIEHTPALMAX, CHKAOLLMX NapameTpbl N3eNnid B HEJ0NYCTUMbIX
npegenax. TpaHcdopmatopbl He npeAaHas3Ha4yeHbl ANnd paboTbl B YCNIOBMAX TPACKM,
BUOpaLum, yaapos, B XUMWYECKI aKTUBHOW Cpejie. BbicoTa yCTaHOBKM Haa YPOBHEM MOPS
He 6onee 1000 m.

Knacc HarpeBoCTOMKOCTW OOMOTKM Hu3wwero HanpsxeHus — H, sbicwero — F.
PerynupoBaHue HanpsxeHus A0 5 % cTyneHamu no 2,5 % OCYLIECTBNAETCA Ha
NONHOCTbIO OTKAOYEHHOM TpaHcghopmatope ([1BB) nyTem nepectaHOBKM MEPeMblYKMN.
CteneHb 3awmtbl TpaHcdopmatopos TC —IP00, TC3 — IP21.

Cornacho [OCT 11677, npegenbHble OTK/AOHEHWS TEXHWYECKHX MapaMeTpoB
TPaHCGhopMaTopoB COCTABNAKOT: HANPAXEHHWE KOPOTKOro 3ambikaHns +10%; notepu
KOpOTKOro 3amMbIKaHnsi Ha OCHOBHOM OTBETBAEHUH +10%,; noTepu Xonoctoro xoga +15%;
nonxas macca +10%.

TpaHcchopmaTopbl NpefHa3HaYeHbl A1 YCTAaHOBKM B MPOMbILLIEHHbIX MOMELLEHUAX U
06LLECTBEHHBIX 3[AHNAX, K KOTOPbIM MPEAbSBASAOTCA MOBbILLEHHbIE TPEOOBAHUSA B YACTU
N0Xapo6e30MacHOCTN 1 KONIOTUYECKON YNCTOTI.

Texunyeckne Xapakrepuctukn tpaHcghopmaropoB cepun TC, TC3

Tan Homu. t:_;?ma" "m;f . Hanps- I;:I;EZ:; Pasmepbl, MM Macca,

Tpaucmopmampa MOT;_:\G“’ coeguHeHus )KKZHVLZ :::;:::}:: Kr
06MOTOK | xX. | K3. 16A L B| H [H{| b |[by|by| h

TC-25/10-Y3 25 YN0 o600 | 4 5 770 1650 860 | .| 260| 150|200 | 765 | 250
TC3-25/10-Y3 ay,-1 700 1065 | 750 | 1400 —|—|—|— | 3%
TC-40/10-Y3 5 Y0 e llaan | 45 o 810 |650| 920 || 270| 160|210 825 | 340
TC3-40/10-Y3 N1 ’ 1065 | 750 | 1400 — === | 415
TC-63/10-Y3 63 A P o 63 850 |650 | 930 |, | 275 165|215 835 | 370
TC3-63/10-Y3 IV,-11 ’ 1165 | 750 [ 1400 =] — | 445
TC-100/10-Y3 - VM0 | aooli790] 45 ” 890 |650| 1105] o 1280| 170|220 1010 505
T€3-100/10-Y3 IV-11 ’ 1165 | 750 | 1400 — | —|—1] — | 580
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Tpancghopmatope! TC knacca Hanpsxenns 10 kB
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Tpancchopmaropbl TC3 knacca Hanpsaxenns 10 kB

L
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2 - [ [] 4
10 -
R IR G
T oA N
I
1 o] ) )
C J E J C 3 6
[ [F\
o 500 7
e
g%%
= =
S S
1~ Kowyx; I (BbiBOA HH)
2 — CbEMHbIE CTEHKU KOXKYXa;
3 - KonbLo 4719 Nogbema TpaHcghopmaTopa; S3
4 - 1abnnyka;
5 - BbiBog HH; j—&r &
6 — 3AKUM 3a36MIIEHNS; 30 o11
7 - LBEJIIEp;
8 - BbiBOg BH;

9 - nnaHka perynnpoBaHuns HarpsXXeHns;,
10 - pene TepMO3aLLNTBI.
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TpaHcdopmaropb! cepuu TCJ1, TC3J1
KnaccoB HanpshxeHnus go 10 kB

TpaHchopmaTopbl CUNOBLIE Cyxue TpexdpasHble ¢ nuTon msonsaumen cepun TCJT (6e3
Koxyxa) n TC3J1 (c Koxyxom) KnaccoB HanpsxxeHus no 10 kB npefnHasHadveHbl gns
npeobpa3oBaHns 3MEKTPOIHEPTUKN Y NOTPeOuTeNneir NepeMeHHoOro Toka HOMMHANbHOW
yactoTton 50 'y. HomuHaneHoe Hanpshxexnne BH — 6 nnn 10 kB, HH - 0,4 kB.

TpaHcopmaTopbl NpeaHas3Ha4yeHbl 419 paboTbl B MOMELLEHUAX B YCI0BUAX YMEPEHHOTO
Knumara npu Temnepartype okpyxawouwiero sosgyxa ot nntoc 40 pgo muHyc 45 °C,
CpelHero0BoN OTHOCUTESTbHOW BNTAXHOCTLIO 75 Y% npu Temnepatype 15 °C. OkpyxatoLuas
Cpeda HeB3pbIBOOMACHAsA, He COoAepxxallas nbUIM B KOHUEHTPALMAX, CHMKAKOLWNX
napaMeTpbl U3OeNuii B HeQONYyCTUMbIX npefenax. TpaHcdopMaTopbl He NnpeaHa3Ha4eHb!
Ons paboTbl B YCIOBUAX TPSCKK, BUOPALMK, YAapOB, B XMMUYECKN aKTUBHOW cpefe. BbicoTa
YCTAHOBKW Haf ypoBHeM mopsi — He 6ornee 1000 m.

Tpancghopmatopbl  KOMNNeKTyroTcs  o6motkamu  chupmbl  "TMC".  Knacc
HArpeBoCTOMKOCTM N3oNnauun 06MoToK — F.

PerynupoBaHue HanpseHusa 00 + 5 % cTyneHamu no 2,5 % OCYLIECTBNAETCA Ha
NoNHOCTbIO OTKAHOYEHHOM TpaHceghopmartope ([bB) nyTem nepectaHOBKW MepPemblHKu.
CteneHb 3almtel TpaHcgpopmaropos TCIT - IP00, TC3JT - IP21.

Cornacho TOCT 11677, npegenbHble OTK/IOHEHUA TEXHUYECKMX MapaMeTpoB
TpaHchopmaTopoB cOCTABNAIOT. HaNPAXEHHe KOPOTKOro 3ambikanna +10%; notepu
KOpOTKOro 3ambIKaHWsi Ha OCHOBHOM OTBETBAEHMH +10%,; noTepu Xonoctoro xoga +15%;
nonnaa macca +10%.

TpaHcdopmartopbl  MoryT paboTaTb B CeTAX, MOABEPXEHHbIX TPO30BbIM U
KOMMYTALUOHHbIM NEePeHaANPSHXKeHNIM, UMEKT HWU3KWUIA YPOBEHb LUyMa, UMEKT BbICOKYH
YCTONYMBOCTb K TOKAM KOPOTKOI0 3aMblKaHUS.

TpaHcopmaropbl 06eCneYnBatoT NOMHY 3KOJTOTMYECKYH W MOXXapHY0 6€30MacHOCTb,
MOTyT yCTaHaBNMBATLCA B MeCTax, TpeOyloLmx MoBbILEHHOW 6e30nmacHocT (MeTpo,
LIAxXTax, KWHOTeaTpax, XUNbIX U OOLLECTBEHHbIX 3[aHMAX), B MECTaXx C MOBbILLIEHHLIMY
TpeboBaHUAMM K OXpaHe OKpYXatoLlen cpenbl (BOL03a0OPHbLIX CTAHLMAX, CMOPTUBHBIX
COOPYXXEHUAX, KYPOPTHbIX 30HAX), HA NMPOMBbILLIEHHbIX MPEANPUATAAX, METaNNyprivyecknx
KOMOMHATAX, XWMUYECKUX MNPOWU3BOACTBAX, IJIEKTPOCTAHUMAX B HENOCPELCTBEHHOIA
ONU30CTU OT LIEHTPA HArpysku, 4TO MNO3BOJIAET W30€XaTb WU3[AEpXekK, CBA3AHHbIX CO
CTPOWUTENIbCTBOM  NOJACTaHUMA.  TpaHcdopmaTopbl  00ecnevyuBaldT  IKOHOMMUIO
pacnpeaenuTenbHbIX LWWH U Kabeneil HU3KOr0 HAMPSHXKeHUs, YMEHbLUAKT B HUX MOTEpPU
9N1eKTPO3HEPrun.

TexHuyeckue xapakTepucTuku Tpaicchopmaropos cepuu TCJ, TC3N

KoppexT.
HomuH. n ,B Hanps | ypoBeHb P !
Tun Tpancthopmatopa  [MOLIHOCTD, orept, BT XEHWE | 3BYKOBOI ASHERLL M Macca,
KB-A K.3., % | MOLYHOCTH, i
XX. k3. RBA L H H, H, d d; d

TCN-25/10-Y3(YXN3) 940 . 240 | 170 | 415
Tcan2s/10.yayxn3) | > | 170 | 540 | 4 0 [yp50 | 890 | 960 [ygp— 310 505
TCI-40/10-Y3(YXN3) 895 n 240 | 170 | 455
Tcanao0/10-vayxn3) | 0 | 220 | 650 1 4 | 52 rpap—y 980 | 630 Eae—y 290 545
TCI-63/10-Y3(YXN3) 900 . 265 | 180 | 580
TC3N63/10-va(yxn3) | 00 | %% | 800 | 4 5 30 ] 910 | 610 g5 25 - 670
TCI-100/10-Y3(YXN3) 1030 . 240 | 190 | 670
TC3N-100/10-V3(yxna)| '°0 | 465 | 1570 | 4 6 o909 | 90 | 610 [ygs | 340 T 760

66



Tpancchopmaropbi TCJ1 mowHocTbro 25...100 kBA
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Tpancchopmaropbl TC3J1 mowHocTbro 25...100 kBA
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1 - KOXyX; ot
2 - CLEMHbIE CTEHKW KOXYyXa, e
3 - 1abnnyKa; RN *
4 - KosbLjo 1714 N0gbeMa TpaHcghopmaropa, RN @18
5 - perne TepMo3aLLmThi; '\74/' —
6 - BbIBOA BH;
7 - BbIBOA HH;

8 - 3aXuM 3a36MIIeHUS;
9 - y3en BBoja kaobesns BH.
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TPAHC®OPMATOPbI
TCIN, TC3r N, TC3rim1, TC3riai1
Tcarn, TcA3rn, Tca3rnii, TCA3rnMad11

TpaHcopmartopbl CUMOBbIE CyXue TpexdasHble ¢ readhoneBoi NUTON u3onsauuen (aanee
TpaHcopmartopsl) Hanpsxeunem o 10 kB, npegHasHayeHsl [Ana npeobpasoBaHus
9NEKTPOIHEPrN B CETAX SHEPrOCUCTEM U MOTPEOUTENEI 3NEKTPOIHEPTUI NEPEMEHHOMO TOKA
HOMWHANbHOW YacToThl 50 [Ll.

TpaHcopmartopbl NpeaHa3Ha4eHbl Ang PadoThl B MOMELLEHUAX, B YCNOBUAX YMEPEHHOTO
knumara (ot nntoc 40 fo munyc 45 °C). OTHocuTenbHas BNaXHOCTb Bosayxa 75 % npu 15 °C.
Okpyxatollas cpefa HeB3PbIBOONACHAA, HE COMEePXallas nMbiin B KOHLEHTpaLusX,
CHIDKAIOLLMX napameTpbl U34enuin B HeJonycTUMbIX npefenax. BbicoTa yCTaHOBKU Hap
ypoBHem mMops He 6onee 1000 m (mo 2500 m - no 3akasy).

TpaHccpopmatopbl TCIT1 nM3roTaBNUBatOTCA HE3aLULLEHHOTO WCMONHEHU (CTeneHb
3awutel 1P00) ¢ BbiBogamu BH 1 HH, BbINONMHEHHbIMK 4019 NOACOEAMHEHUA Kabenem unmn
rmokumn wnHamu. TpaHcdopmatopel TC3IJ1 n3rotaBnueaoTcs ¢ BbiBogamu BH BHyTpu
KOXyXa AN NoAcoeduHeHus kabenem, BbiBoAbl HH MOryT pacronaratbCsi BHYTPU KOXyXa
ONA NOACOeAMHeHU Kabenem (TpaHcdopmartopbl ¢ KabenbHbIM nofsofom BH/HH), nnbo
BbIBE[lEHbl HA KpblLUYy TpaHcgopmartopa And noLCOeANHEHUS LWHAMK (TPaHC(OPMATOpbI C
LUMHHbIMK  BbiBOJAaMM HH Ha kpbiwe). TpaHcdopmatopel TC3MJ111 w TC3MT1D11
N3roTaBnMBaOTCA C BbiBOLaMM HH, pacnofioXxeHHbIMU Ha GOKOBOM (Y3KOI) CTOPOHE KOXYXA,
BbiBOAbI BH B Tpancdopmaropax TC3IJ111 BbINOMHEHbI AN NOACOEAMHEHUS Kaberem
BHYTPU KOXYyXa, BbiBoAbl BH Tpancdopmartopos TC3MJIM11 BbiBeAeHbl HAa (hraHel ans
nogcoeanHenns wuHamu. CteneHb 3awuTbl Tpancpopmatopos TC3IJ1, TC3IT11,
TC3rno11, TCA3rN, TCA3r11, TCA3rN®11 - 1P21 (IP31 - no nHgneuAyansHoMy 3aka3sy).

TpaHcopmatopbl  KOMMMEKTylOTCA  06MOTKamu  doupmbl  "Siemens’.  Knacc
HarpeBoCTOMKOCTM 3onsuun F.

Ona  unsonduum 0OMOTOK WCMOMb3YeTCA 3MOKCUAHBIA KOMMAyHA C KBAapLEBbIM
HanonHutenem (readponb). [lononHUTENbHO O0OMOTKM YCUMEHbI CTEKNOTKAHbI, YTO
UCKMOYaeT BOSHWKHOBEHME TPELIWUH B 3SMNOKCUAHOM KOMMAyHAe AaXe Npu neperpyske
TpaHcopmatopos. [eadposib He 0Ka3biBAET BPEAHOMO BIUAHUA HA OKPYXKAKOLLYO Cpeay, He
BbIIENIIET TOKCUYHbIX ra30B [JaXKe Npu BO3[ENCTBMM [yroBbiX Pa3psaoB. bnarogaps Takou
N30MALMN 0OMOTKMN He TPEOYHT TEXHUYECKOr0 00CYXXIBAHMS.

TpaHcchopmaTtopbl  MOTyT paboTaTb B CETAX, MOJABEPXEHHbIX TPO30BbIM I
KOMMYTaLNOHHbIM MEPEHANPSKEHNSIM, UMEKT HU3KWMIA YPOBEHb LUYMa, UMEKT BbICOKYH
YCTORYNBOCTb K TOKAM KOPOTKOrO 3aMblKaHNS.

TpaHcdopmaTopbl 00ECMeYMBaOT MOSTHYID 3KONOTMUYECKYH 1 NOXapHY0 6e30MacHOCTb,
MOTYT YCTaHABNMBATLCA B MECTaX, TPEOYIOLLMX NOBbILLIEHHOR 6630MacHOCT (METPO, LwaxTax,
KUHOTeaTpax, Xuiblx U 06LLECTBEHHbIX 34aHNSAX), B MECTAX C MOBbILUEHHbIMI TPE6OBAHUAMM
K OXPaHe OKpyXalLlen cpefbl (BOA03aOOPHbIX CTAHLUAX, CMOPTUBHBIX COOPYXEHUAX,
KYPOPTHbIX 30HAX), HA MPOMbILLIEHHbIX MPEANPUATUAX, METaNyprudecknx KomouHarax,
XUMUWYECKMX MPOU3BOACTBAX, JNEKTPOCTAHLMUAX B HEMNOCPEACTBEHHON GMIM30CTU OT LIEHTpa
Harpy3ku, 4T0 NO3BONIAET N30EXATb U3AEPXKEK, CBA3AHHbBIX CO CTPOUTENBCTBOM MOACTAHLIMIA.
TpaHcopmartopbl 06eCneynBatoT 3KOHOMUKD PACcMPeennTeNbHbIX LLUNH U Kabenei HU3KOro
HaNPsKeHNs, YMEHbLLAKT B HUX NOTEPI 3N1EKTPOIHEPTUN.
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PerynupoBaHue HanpsXeHus A0 =5 % CTyneHaMu no 2,9 % OCYLIECTBNAETCA Ha
MONMHOCTbIO OTKNOYEHHOM TpaHcdopmartope (MBB) nyTem nepecTaHoBKM Nepemblyexk.

Cornacvo TOCT 11677, npepenvHble OTKAOHEHUA TEXHUYECKHX napameTpoB
TPaHchopMaTopoB COCTABNAIOT. HanpsXeHWe KOpoTKoro 3ambikawus +10%; norepu
KOpOTKOro 3aMbIKaHWsi Ha OCHOBHOM OTBETBNEHUN +10%,; noTepu xonocToro xopa +15%;
nonxas macca +10%.

[ns 3awwuTbl OT Neperpesa TPAHCOPMATOPbI KOMMEKTYHOTCA LUMPOBLIM Pene TensioBoli
3awmtel TP-100, o6opynoBaHHbIM MHTEpcheiicom RS-485 MODBUS RTU. Pene TP-100
NMEET YHUBEPCANbHOE MUTAHUE W MOXKET MOMKNIYATCA HA MOCTOSAHHOE WK NMEePEMEHHOE
HanpshxkeHne 0T 24 no 260 B. Pene TennoBoM 3aliutbl YNpaBnfeTca Tpems AaTynkamu
Temnepatypbl ¢ xapaktepuctukon PT100, BcTpoeHHbIMU B 00MOTKM HH. Ha crneumanbHble
TpaHcdopmartopb! (4519 NUTAHKA NOMYNPOBOAHUKOBLIX NMpeobpasoBatenien 1 Ap.), a Takxe no
3aKasy, YCTaHaBNWBAETCA [AOMOSHUTENIbHbIA [JATYMK AN KOHTPONA Temmepartypsbl
Marsutonposoga. TpaHcdgopmartops! TCITT, TCAITT (6€3 3aLIMTHOrO KOXYyXa) KOMMNEKTYeTcs
[atyuKamin Temnepatypbl ¢ ANMHOIA Kabenen AecdTb METPOB, YTO NMO3BONSET NEPEHECTN Pene
TENSIOBOW 3aLUTbl UNK ALWMK ynpasneHns BeHtunatopamu ana TCAMT1 Ha orpaxpaatoLume
KOHCTPYKLUMUM WNKU LPYrue KOHCTPYKLWOHHbIE 3NIEMEHTbI MOACTaHUWM (HA pacCTosiHWE [0
LUECT METPOB) AnA o6ecrneyeHns ero 6e30nacHoOro 1 yao6Horo 006CyXmBaHus.

Lns yBennyeuns Harpy304Hou crnocobHocty o 30%, npu cuctematnyeckux neperpyskax,
TpaHchopmaTopbl MOryT KOMMNEKTOBATbCA (MO 3aKa3y) CUCTEeMON MPUHYAUTENbHOMO
OXNAX/EHNA, COCTOALLEN U3 ALLMKA YNPABNEHWA U BEHTUNATOPOB OXNaXAEHUA OOMOTOK.
0603Ha4eHne TpaHchopmaTopoB ¢ CHCTEMOK NPHHYANTENbHOr0 oxnaxpgewna - TCAIJ,
TCA3MN, TCA3IIT11, TCA3M1D11.

Mo 3akasy noTpe6uTeneid MOryT MOCTaBNSTbCA  BUOPOracsalLMe  MOAKNAAKM
(BUGPOM3ONATOPbI), YCTAaHABNMBAEMbIE MPU MOHTaXE TpaHchopmaTopa nog TPaHCMOPTHbIIA
POJIK UMK OMOPHbIE PaMbl.

B cBA3n ¢ u3meHeHuem pasmepoB BbiBOfoB HH  Heobxogumo cornacoBbiBaThb
NpUcoefuHUTENbHbIE pa3Mepbl Npu 3aKa3e TPaHcgopmaTopos.

TexHnyeckue XapaxkTepucTUKM TpaHcchopmaTopoB
JNEKTPHYECKHE H LLYMOBBIE XapaKTEPHCTHKH® TPAHCGHOPMATOpOB
TCI 1, TC3I N, TC3rM11, TC3rNd11, TCAMN, TCA3IN, TCA3I11, TCA3MN11
HomunansHble nanpaxerns: BH - 10 (6; 6,3)kB, HH - 04 kB; cxema u rpynna coegunenns obmorok -Y/Yu-0, [/Yu-11

HomuHanbHas Motepu, Bt Hanpsxenue K.3. KoppekTupoBaHHbI YPOBEHDb
MOLUHOCTb, KB-A XX K.3. npu 75°C, % 3BYKOBOW MoLyHOCTH, ABA
100 540 1250 4,0 60
160 650 2200 4,0 62
250 900 3000 55 65
400 1200 3900 55 68
630 1650 5730 55 71
8400 6,0
1000 2150 8800 8.0 74
1250 2250 10800 o0 75
11300 6,0
1600 3200 12800 8.0 76
2500 4600 17500 o0 78
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Pa3mepbl n macca Tpancthopmatopos TCI u TCAMN

Tun Tpaxctopmaropa . . i i Pa:::epbl, M'Iflz - o : - Mf:(tl:_ca,

TCrn-100/10-Y3,

TCArN-100/10-Y3 1250 1000 | 1000 | 660 410 550 | 290 | 210 35 95 750

TCrn-160/10-Y3,

TCArN-160/10-Y3 1300 1000 | 1060 | 660 385 570 | 300 | 210 35 95 800

TCrn-250/10-Y3,

TCArN-250/10-Y3 1420 1000 | 1200 | 660 410 700 | 300 | 220 35 95 1100

TCr1N-400/10-Y3,

TCArN-400/10-Y3 1420 1000 | 1350 | 660 460 720 | 320 | 220 35 95 1400

TCrn-630/10-Y3,

TCArN-630/10-Y3 1520 1120 | 1400 | 820 490 800 | 330 | 250 50 30 1800

Ig;’”‘:gﬂgﬁn"% 1720 | 1120 | 1700 | 820 557400,{” 1000 | 360 | 250 | 50 | 30 | 2550
BRI, | | . o0 0| 20| | | o
T AT R EIEI e
T e . | 1430 | 2100 [1070| 2., | 1225 | 420 | 280 | 70 | 50 | 4450

Pa3mepbl n macca Tpanccgopmatopos TC3rJ1 u TCA3INN noasogom HH/BH ka6enem

Tun Tpakcdopmatopa [ B B H Pami\pb" MMH1 H, | b i | E Ma:(crca,
Igzg”‘:%/gﬁoy% 1340 |10 >z 1530 | 660 | 900 | 550 | 290 | 35 | 95 | 850
Iﬁﬁg’ﬁﬂﬁ%’[}ﬁu"?s 1340 | 1110 {~ | 1530 | 660 | 960 | 570 | 300 | 35 | 95 | 900
Tt atorioys | 1855 [N 15 | 2165 | 60 | 1100 | 700 | 300 | 35 | 95 | 1400
Tt asofioys | 1825 | N0 qps | 2165 | 660 | 1250 | 720 | 320 | 35 | 95 | 1600
Toatmssfays | 1920 |20 sy | 2130 | 820 | 1370 | 800 | 330 | 50 | 30 | 2080
Toatni000oya | 2235 |20 qaeg | 2130 | 820 | 1600 | 1000 | 360 | 50 | 30 | 2800
Ig;g’”ig"sgﬁoy% 2235 | 120 = | 2130 | 820 | 1690 | 1050 | 360 | 50 | 30 | 3250
Igﬁ;’”‘:‘;ﬂgﬁu"is 2130 [ 120~ | 2305 | 820 | 1780 | 1100 | 400 | 50 | 30 | 4100
Ig;g’;}f%%%gﬁoy% 2250 [ 19202 | 2370 | 1070 | 2070 | 1225 | 420 | 70 | 50 | 5380
Pa3mepbi u macca TpancchopmatopoB TC3IJ1 u TCA3M ¢ wuHHbIMK BbiBOAaMu HH Ha Kpbiwe
Tun TpaHcchopmaropa L B B H PasmepbAl, = H, ] f E MaKcrca,
Ig?ﬁg’;;g‘;’[}/‘:u"% 1650 (110 =s—| 2260 | 660 | 700 | 300 | 35 | 95 | 1400
Igﬁ;’;ﬂ%’g[‘:o"% 1650 | 1110 o5 | 2260 | 660 | 720 | 30 | 35 | 95 | 1705
e 1220 L= e2t0 | 820 | se0 | 30 | 50 | 30 | 2180
s lee—| 1930 1220 = 2210 | 820 | 1000 | 360 | 50 | 30 | 2800
Tooatn oYy | 1990 | TS0 qge | 2210 | 820 | 1050 | 360 | 50 | 30 | 3250
Ig?ﬁ;’:;ﬁ%‘;ﬂ/‘:o"i 5| 2130 1P o 2385 | 820 | 1100 | 400 | 50 | 30 | 4100
Igzgﬂjfsz%%g/goyis 2050 (190 oo| 2470 | 1070 | 1270 | 420 | 70 | 50 | 5380
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Pa3mepbl 1 macca Tpancthopmaropos TC3rNM11 w TCA3IM11

Tun Tpancthopmaropa L B B+ H Pasnz\epbl, MM|-|1 H, h f E Ma:(crca,
Tt d0a/ oy 1470 o g 1530 | 660 | 1000 | 550 | 2%0 | 35 | 95 | 850
Tenatntiagortoys | 1470 O~ 1530 | 660 | 1000 | 570 | 300 | 35 | 95 | 900
Toatnieotoioys | 1840 [ g 2165 | 660 | 1305 | 700 | 300 | 35 | 95 | 1400
Toaatnita000ys | 1840 [ pgg| 2165 | 660 | 1305 | 720 | 320 | 35 | 95 | 1600
15321;}11115?3/01/‘:0"33 1920 220~ 2130 | 820 | 1475 | 800 | 330 | 50 | 30 | 2080
| 2120 1220 |~ 2130 | 820 | 1475 | 1000 | 360 | 50 | 30 | 2800
Iﬁﬁ?ﬁ}fﬁ‘ﬁi‘éﬂﬁoyis 2120 220~ 2130 | 820 | 1475 | 1050 | 360 | 50 | 30 | 3250
e | 2320 1220 |~ 2305 | 820 | 1475 | 1100 | 400 | 50 | 30 | 4100
T | 245 1920 1= 2370 | 1070 | 1780 | 1225 | 420 | 70 | 50 | 5380

Pa3mepbl 1 macca Tpancthopmaropos TC3rNid11 v TCA3MNd11
Tun TpaHcchopmaropa Pashepbl, WM Matsa,
L B B** H A H, H, f E Kr

T psotys | 1490 O~ 1530 | 660 | 1000 | 1100 | 35 | 95 | 850
1g3£lf31:j‘1’$11-11_ﬁ%/3/‘:h"_33 1490 110 =5 1530 | 660 | 1000 | 1100 | 35 | 95 | 900
Toanoriosonys | 1885 5| 2165 | 660 | 1305 | 1650 | 35 | 95 | 1400
Toarnei00/toys | 1885 o asg| 2165 | 660 | 1305 | 1650 | 35 | 95 | 1600
Tty | 1945 1220 | = 2130 | 820 | 1475 | 1650 | 50 | 30 | 2080
Tonarneit0000ys | 214 1220 | = — 2130 | 820 | 1475 | 1650 | 50 | 30 | 2800
Toameasaoys | 214 g 2130 | 820 | 1475 | 1650 | 50 | 30 | 3250
15;2’:;’;}111":%%/3/23’3 | 245 20— 2305 | 820 | 1475 | 1900 | 50 | 30 | 4100
e 1920 | =1 2370 | 1070 | 1850 | 1950 | 70 | 50 | 5380

* — TEXHHYEckne xapakTepucTukn ans Tpavcghopmaropos TCAM, TCA3IM, TCA3M111
n TCA3IT1D11 ykasaHb! npu OTKIHOYEHHOH CHCTEME NPHHYANTENILHOIO OXNaX[EHENA.
** — gna TpaxHcghopmaropos TCAIJ1, TCA3IMT, TCA3IT111 u TCH3T1D11
*** _ g TpaHcghopmatopoB moLyHocTbro 1000...2500 kBA ¢ HanpsaxeHnem K.3. 8%
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TpaHcchopmaropbl cepun TCIJ1 mowHocTero 100... 2500 kB-A
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1 - 0bmoTka BH;

2 - BbiBog HH;

3 - cepbra fnd noJbema TpaHcgopmaropa;

4 - 1307IMYKa;

5 - BepxHas ApmoBas basnka;
6 - KneMMbl PErynmpoBaHus HarNpsKeHWs;
7 — HUXHSAS IPMOBAs 6aska,
8 - 3axuM 3a3eMeHns;

9 - oropHas pama;

10 - BbIBOJ BH;

11 - y3en kpenneHns kabensa BH,
12 - TpaHCIopTHLIA POSHK.

Bsog BH
* A3
//
A %
(o)
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Bsoabi HH
100 KB-A
400 KB-A
250 KB-A
25 18 45
o 13 213
[aN] [oe)
—L
/‘\/ L
1600 kB-A
1000 KB-A 1250 kB-A 5500 KB.A
100 120 120
25 50 35 50 30 60
218 218 o8
[Tp] o
g g =
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1 - obmoTka BH;
2 - BbIBOJ HH;
3 - cepbra ng nogvema TpaHcgopmaropa;
4 - 1a651M4Ka;

5 - BepxHss ApMoBas banka;

Tpancehopmaropsl cepun TCAMNT mowrxoceTero 100.. 2500 KB-A
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6 — KNeMMbI PErynimpoBaHNs HanpsKeHns;

7 — HUXHSAA SpMOBasi 6asika,
8 - 3aXUM 3a36MNIEHUS;

9 - onopHas pama;
10 - BbIBOJ BH;
11 - y3en kpenneuns kabens BH;
12 — TpaHCNopPTHBI POSINK;

13 — BEHTUIIATOPSI;
14 - almK yrnpasieHns BEHTUNIATOPAMY (B TPAHCIIOPTHOM 0JI0XEHNN)
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120 120
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Tpanecghopmaropbr TC3IJ1, TCA3IJT mowrocTero 100... 2500 kB-A
¢ nogsopom HH/BH kabenem

L 3 4
Bt & N
5 12.000.0.00.0 000, 2 10

|
0 | 7 >% # & 6 b

”W;—:’ ﬁi i SENS
,(II[ 0-ri] —
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I A £ - 7
7 L
M| 02080000 0% % wi ¢ .
| . .
T -
LA B
4 - B -
— — A B C BsogBH
‘ 13
= = 7
A s
9
Bsoab! HH
1 - KOXyX; 100 kB-A 400 kB-A
2 - TabanyKa; 160 kB-A 630 kB-A
3 - nnactuua gng nogvema Tpaschopmaropa; 250 kB-A
4 - y3en BBOjA Kabend BH; 50 80
5 - BbiBOA HH; i 18 45
6 - BbIBOg BH;
7 — 3aXUM 333eMTIEHNS; 0 a8 213
8 - KIeMMbl DErYINPOBAHNS HAMPIKEHNS; -
9 - a/IlOMUHEBBIN TNCT [1S1 BbIMOSHEHNS BBOAA Kabesnelt I~ L
HH qepe3 kpbiLuy;
10 - Awmk ynpasnexns eHtnnsTopamu (4na TCA3ITI).
1000 KB-A 1250 KB-A 1600 kB-A
2500 kB-A
100 120 120
25 50 35 50 30 60
18 18 18
S
o0 [e]iTp] O
O AN [Tolkep) [{e)
m—_ m—_ b
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Tpancehopmaropbr TC3IJ1, TCA3IJ1 mowrHoetero 250... 2500 kB-A
C LUHHHbIMK BbiBOfJamu HH Ha Kpbilwe

L
100_ 1% 109 5
3 4
& B o g |
Lo
17 OOOOOOOOOOOOOOOOOOO L % 1L2
9 T Esg 10
oA 6 b -
8
1A I -
7 L
\ﬂ ooooooooooooooooooo L ] S
A M
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e s Bsog BH
— — A B C ' 13
.
»
— — [{e]
+++++ ~— =ﬁv= 32
[ 111
chao Bsopgsl HH
1 - KOXyX; _ 250 kB-A
2 - TabnnyKa; J0 KA 400 kB-A 1000 KB-A
’ 160 kB-A
3 - nnactnHa Ang nogvema TpaHcghopmaropa; 630 kB-A
4 - y3en BBOAA Kabesnd BH; 20 80 100
5 - BbiBog HH; 25 18 45 25 50
6 - BbIBOA BH;
7 - 38XKUM 3a3EMIIEHNS; 0 13 - A3 718 |4
8 — KNeMMbI PeryimpoBaHus HanpsSXeHus; —|Q
9 - ALK yrpasneHus BeHTunaTopamu (ana TCLA3MT1) I~ 3K
~—— —
Bsog HH tpaHcghopmaropa
50 TC3ITT 2500 kBA 1250 KB-A 1600 KB-A
200 LV 200 60 120 120
20 | 10 13 3 35 50 30 60
H H — iEij ‘2‘ 18 218 o8
‘ %%1 1’%%) i — o S o
N—— N P AL L
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Tpancghopmaropbl cepun TC3I111, TCA3MT111 mowyHoctbro 100... 2500 kB-A

H;

L
3
2 i il I
g OOOOOOOOOOOOOOOOOOO 100 100100
Al 5 b_0abec
T = i -
e i A T3 I
55 258 7| |
=E O O 0O O 0O 0O 0o 0O o 6
1 [] ooooooooooooooooooo o
L A A i
B
G & B - B _
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b - Beogb HH
¢ — _ _ e 100 KB-A
160 kB-A
3R 13
H 2500 KB-A
1 - KOXyX;
2 - 1a6/n4Ka; 25 75
3 - nnactuKa Ana nogvema TpaHcehopmaropa;
4 - BbIBOA HH; 250 kB-A
5 - BbiBOJ BH; 400 kB-A
6 - 3KUM 3a3eMITIEHNS, . 630 KB-A
7 — KNeMMbI PEryupoBaHns HaNpPSxXeHus,; 8 -
ALK YNIPaBIIEHNS BEHTUNATOPaMU (A1 x @13
TCA3ITITT).
8
0 45 13 3 18
Bsog BH 18 e ol 60 120
1000 kB-A
@T ;fL 1250 KB-A
— 1600 kB-A
32
> 3 18
Q
o|35 50
w0
155
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Tpancchopmaropbr cepun TC3IN1D11, TCA3IT1D11 mowynocTero 100.. 2500 kB-A
Wcnonvenne npasoe

3 L
I ot | . [,
2 0O 000 O0O0O0O0O0O0 5 100
0%6%0°%6%°%6%°%.%% | L4 100 100 | 4
501 o5 3 T
= i 8
25
8 I A Oabec
7 -
P
- i A o
o = IIi
6
O O O O O O 0O 0O 0 O
O O O O O 0O 0O O O
I 0O 00 O0OO0OOOOO O [+ S
A A
L
B
4 |~ B —
— Bsojgb! HH
— _ _ 100 kB-A
160 kB-A
9 @13
e 2500 KB-A
WcnonHeHne nesoe
@Jr ngr 25 75
o O ‘O O O O O C; O O I
ooooooooooooooooooo 250 kB-A
[ L] 400 KB-A
630 kKB-A
oA 1 o @13
8
boA =
© 45 g 3 18
18 117
o 60 120
0O 00 0O0O0OOGO OGO OO 130 180
O O O O O O 0O 0O O
O 000 OO0 O OO0 O0 0 1000 KB-A
1 - KOXYX; ~ ~ 1250 kB-A Bsog BH
2 - TabnmKa; 1600 kB-A 11
3 - nnactmHa ana nojgbema TpaHcgopmaropa; 0 718
4 - BbiBOJ HH; o
5 - BbiBOJ BH; 8 N
6 — 3aXKNM 3a3EMIIEHNS; 25 50
7 — KIeMMbI PEryninpoBaHns HanpsKeHus; 3 155 40
8 - Ak ynpasneuns BeHTunaTopamu (4ns TCA3MTI®11).
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[lonycTUmble Nneperpy3ku TpaHcopmaTopos
TCrn, TC3rn, TC3rni1, TC3rne11
TCArn, Tca3rn, Tca3rnmit, TCA3rno11

[onycTumMble Neperpy3kn HyXHO PacCHUTLIBATb UCXOMA U3 TEMMEPaTyPbl OKPYKatOLLISH
Cpelbl 1 NpefiBapuTeNIbHOI HAarpy3ku TpaHcchopmatopa no NpUBEAEHHbIM HIKE PUCYHKAM.
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Meperpyska B % 0T HOMUHANBHOIA Harpy3Ku

Puc. 1. [Jonyctumbie neperpy3ku n nx JinTesibHOCTb pu

TemMnepartype okpyxaroLlei cpessl 40 °C
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[Teperpyska B % OT HOMWUHASIbHOM Harpy3Ku

Puc. 2. [Jonyctumele neperpysku u ux AAMTeIbHOCTb Npu
Temnepatype okpyxaroLiuei cpessl 30 °C
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PekomMeHAaLnMn No YCTPONCTBY BEHTUAALUN
B OTCEeKax (Kamepax) TpaHcqopmaTopos

[na obecneyeHns 4OCTAaTOYHOIO OXJIAXAEHWUA TpaHcpopmaTopa B OTCEKe (KamMepe)
TpaHchopmaropa HeobXoauma OpraHu3auus cuctembl BeHTUNAUMK. OnTuManbHas Ans
OXNaXAEHUs TpaHcopMaTopa cucTema BEHTUNALLMIA BKITHOYAET B ce651 pacnonoXeHHble Ha
NPOTUBOMONOXHbIX CTOPOHAX OTCEKA (KaMepbl) HKHEE NPUTOYHOE OTBEPCTUE, CEHEHUEM

S1 1 BEpXHee BbITXKHOE OTBEPCTME, CeYeHMeM S2 (CMm. puc.1).

B 3aBMCMMOCTM OT pa3mMepoB OTCEKa TpaHCHOpMaTopa, CyMMapHbIX MOTEPb TPAHC-
chopmaTopa 1 BO3MOXHOCTN BbIMOHEHWS! BEHTUNSLIMOHHBIX OTBEPCTUI BO3MOXHA Opra-

HW3aLMA eCTECTBEHHOW WM NPUHYANTESIbHOW BEHTUNALMNA.

Pac4eT ceyeHnin 0TBEPCTUIA 41 ECTECTBEHHOW BEHTUNALMN PEKOMEHAYEM NMPOBOAUTb
no cneaytowmm dopmynam (ang ycnosuin ycraHosku ao 1000 m Hag ypoBHEM MOps K

CpeaHeroaoBomn Temnepatypbl okpy<atoLuein cpeabl 20 9C):

51=0,2-P / (k- ./ "h), Sp=1,1- 54

rae P (kBT) - cymma notepb KOpoTKoro

3aMblKaHMA 1 X0N10CTOr0 X0/a,

S11 S, (M?) — NNOLLAAb MPUTOYHOIO 1 BBITAKHOIO
0TBEpCTUA,

h (M) — pa3HuLa no BbICOTE OTBEPCTUIA,

k — KoatbduumeHT TenooTaaumn, ang TpaHcdop-
MaTtopoB CO cTeneHbto 3awutbl IPO0 npuHath k = 1, ana
TPAHCPOPMATOPOB B 3ALLNUTHOM KOXXYXE CO CTEMEHbI
3awutbl IP21 npuHats k =0,45.

Ona ynydiieHns oxnaxxaeHus TpaHcgopmaTtopa npu
NOBbILIEHHbIX TEMMNepaTypax OKPYXawoLlein cpeabl, npu
HEeI0CTaTOYHbIX pa3Mepax 0TCeKa TpaHcopmaropa unm npu
CNOXXHOCTWN BbINONMHEHNS €CTECTBEHHON BEHTUNALMI HEOOX0—
AVMA OpraHu3aumns CUCTeMbl MPUHYAUTENbHOW BEHTUNIALNK
(cm. puc 2).

YnpaBneHne CUCTEMOW MPUHYAUTENbHOW BEHTUNALUN
MOXET OCYLLECTBNATLCS OT Pesie TENI0BO 3aLLUnThl, KOTOPbIM
KOMMNNEKTYOTCA Cyxue TpaHcdopmaropsl. [pon3soanTens-
HOCTb BEHTWUNATOPOB PEKOMEHJYETCs BblOUpaTh UCX0As M3
pacyeta 3-4 M3/MWUH HA KaXObIA KWOBATT CYMMAapHbIX
noTepb TpaHcdopmaropa.
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BUbPOU30JIATOPDI

NnocTaBNfAeTbCA TONbLKO N0 3aKa3y noTpeéutens

L
? POJINK TPAHCMOPTHbIN
R50 (R60) //\(_\—7/ TpaHcopmartopa
) — >\ cTansb
- /‘\ pe3nHa
i — i
2 L+
L
B 1
T ;F s
] ®
2.8
= O L B PCA
_—l______l

TunoBble XxapakTepucTUK1 BUOPOU30NATOPOB

Pabouyas
| coneed | warpyska | L | Ly | La | B, | By | H,
(4 wr), Kr (HA4Wwr.), /MM |[MM | MM | MM | MM | MM
v Kr
| 9,2 800-2000 |230 (200 (150 |60 (42 |65
Il 12,88 2000 -4000 (270 |240 |190 (70 |52 |65
1] 23,32 4000-7500 |330 (300 250 [100 |82 |75
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BHUMaHUIO noTpebébutenen
repMeTudHbIX TpaHcgiopmaTopoB
MuHCKnIn 3anekTpoTexHunyecknn 3asog wum. B.W. Kosnosa - KpynHoe
MHOronpodunbHOe npeanpusaTue no MPoM3BOACTBY MPOAYKUUN Pa3NIUYHOI0
Ha3Ha4YeHus:
* NOACTaHUUN ONa rOPOACKOW, CENMbCKOW WU MPOMBbILLNIEHHON 3NEKTpudun-
Kauum;
* noAcTaHuuy cobcTBeHHbIX HYxa ana 3G, TAC n A3C;
* oAcTaHuuy ana HedpTe00bI4K;
e CTAHUMW KaTOOHOW 3aLUTbl MarncTpanbHbIX TPYO6ONPOBOAOB OT KOPPO3UK;

* MOACTaHUUKN Ana TepM0o0o6paboTKn 6ETOHA NPU CTPOUTENLCTBE B YCIIOBUAX
HU3KWX TeMMeparyp;

° NOACTAHUUN ANA 3NeKTPUMUKALUN XKeNe3HbIX O0POr;

* MHOrOLIeNeBble W CreumnanbHble TpaHCopmMaTopbl Manon MOLLHOCTU
(CTAHKOCTPOEHWeE, LLIAXTbl, aBTOMATWKA U CUTHANM3aLmna XKene3HbIxX Aopor,
MOPCKKe cyaa u T.4.);

® 3/IEKTPOCBAPOYHAS TEXHUKA;

* py6unbHUKN 1 passveanHutenn go 1000 B;

e pasbeanHuTeNnn 6... 35 KB;

* BbIKNO4aTenn Harpysku 6...10 kB;

* n3mepuTenbHble TpaHcdopmaTopbl Toka TOlN-0,66 n TLLI-0,66;

* 1pOCCENN ANsi CBETWIbHWKOB YJIMYHOIO OCBELLEeHUS;

*® Pa3nMyHble NOTPEOMTENbCKNE TOBAPbI.

Ho ocHOBHOW npoayKuuein 3aBoda ABMAKOTCA CUSIOBble TPAHCOPMATOPbI
o0LLEero n cneunanbHOro HasHavyeHus mollHocTbio A0 2500 kB-A 1 Hanpsxe-
Huem 10 35 KB. VIx o6nactv npuMeHeHus:

e pacrnpenennTenbHble ceTn HanpsxeHnem Ao 35 kB;

® )KeNe3Hble O0poru;

e He(pTeao0bIYa;

® KaTo[Hasa 3aluuTa oT KOppo3uu,

e coocTBeHHbIe HYxAabl [IC, TIC n A3C;

e LLIArakLLe 3KCKaBaTopbl;

® CBAI3b;

* TepM006paboTKa 6eToHa 1 ap.

TpaHchopmaTopbl NPOM3BOAATCA B MACNAHOM W CYXOM BapuaHTax.
OCHOBHble WCMOMHEHUSA MAaCNAHbIX TpaHC(OPMATOPOB - TrepMeTUYHbIe
TpaHcopmartopbl cepun TMI. TpemmyliectBa repmMeTUYHbIX pacnpenenn-
TeNbHbIX MACNSAHbIX TPAHCHOPMATOPOB XOPOLLUO W3BECTHbl. Takme TpaHC-
dbopmaropsbl He TPebyHoT:
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* 06C/Y>XMBAHNA HA NPOTSAKEHUN BCErO CPOKA CIYXObl;

* 1abOPATOPHbIX UCCNIEA0BAHNIA TPAHCOPMATOPHOr0 MaCha;
* B3ATUA NMPO6 Macna Ha aHanus;
* DereHepaLMm macna n peBu3uii Npu IKcnnyataluu.

HacToswas cTatba UMEET Le/Ibi0 NPpeaynpeanTs NOTPEOHTENEH O NOABNEHUH Ha
PbIHKE NOAJEN0K repMETHYHbIX TPAHC(hopMaTopoB.

Hecsenyuwine notpebutenn WHOrAa nonaratT, YTO MPU3HAKOM TepMeTUYHOCTU
TPaHC(POPMATOPOB ABMAETCA MX WUCNONHEHWE B rodpobakax. OpHaKo 310
COBEpLLUEHHO He Tak. 06s3atefibHbIMWU YCNOBUAMW KAY€CTBEHHOr0 HCMOJIHEHNSA
repMETNYHbIX TPaHCOPMATOPOB, MOMIUMO FOYPUPOBAHHOIO OaKa, ABNAOTCA:

1. rny6okasa gerasayns TpaHcghopmaTopHOro Macna nepes ero 3aanBKou;
2. 3annBKa Macna nog 04eHb rny60KkumM BaKyyMom.

Ecnu He OyaeT BbINONHATLCA MEPBOE YC/0BME, TO NPU PA3PEXXeHnn BHYTPM Oaka
(Npn oxnaxaeHun TpaHcpopmaropa) U3 Macnia HenpeMeHHO HAYHETCA yhaneHue
PACTBOPEHHOIO B HEM BO3[yxa W BHYTPKU 6aka Noj KpbILLKOW 06pa3yercs BO3ayLLHAsA
NOJyLIKa, YTO CHM3WUT HAAEXXHOCTb BBOAOB, @ PACTBOPEHHbIA B MAcfie BO3AyX Unu
00pa3oBaBLLAACS BO3AYLLHAA NOAYyLLKA OyayT NPUBOAUTL K M0 OKUCIIEHUIO.

HeBbINONHEHWe BTOPOro YCNoOBMS eLWg 6onee ycyryout npobnemy, T.K. u3
n3onauuu He 6yayT yaaneHbl BO3AYLUHbIE BKMNHOYEHUS, 4TO NPUBEAET ONATbTAKN K
OKWCNEHMIO Macna, a TakKXKe K CHIDKEHUKD 3NIeKTPUYECKOM NPOYHOCTU  [1aBHON W
NPOAO0NIbHOW N30NALNIA.

He BCe nNpeanpuatUA-n3rotoBUTeNM  TPAHCHOPMATOPOB  pacnonararT
HEOOXOAMMbIMW TEXHONIOrMAMKU AN KA4eCTBEHHOW 06paboTKu macna nepej
3a/INBKOI M TEXHOMOrMAMMK 3annBKL noja rnybokum Bakyymom. iHbiMu crnoBamu,
Hanu4ne rogpobaka OTHIO[b HE YKa3blBAeT HAa COOTBETCTBUE TpaHcdopmatopa
repMETUYHOMY WCMOJTHEHWUIO.

MuHCcKuin  anekTpoTexHuyeckuin 3asop um. B.J. Ko3noBa, pacnonaratoLuii
HeooXoAuMbIMK TexHosoruamu (pupmsl "Anbctom” n "Makcen" [PpaHuus], "TEOPT™
[Tepmanuna],  "Mwukadoun"  [LUBeiuapmal),  pekomeHZyeT  MmoTpebuTenam
TpaHchopmMatopoB nepen  3aKynkoil  MPOM3BOANUTb ayAMT Ha 3aBOJAX-
N3roTOBUTENAX.

MuHcknii 3aBop Takxe npegynpexpaer 0 NosABAEHWM Ha PbIHKe Poccuickon
depepaynn nogaEnoK ¢ GhanblinMBOK nNacnopTHou Tabnanykon MuHcKoro
3/1IeKTPOTEXHHYEcKoro 3aBoga WM. BU. Kosnosa.
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OnpocHbIX AUCT CUNOBOro MacnsHoro Tpaicgopmartopa

(TMI, TMT, TMBl 1 T. .)

2 HOMUHANBHAN HACTOTA. .. vttt eee et e eeeeee e aaene s

3 HOMMUHANBHAST MOLLHOCTD . ... ettt et et e e e e eeeeeenn

4 HoMMHanbHOE HanpshKeHne CTOPOHbI BH..........................
(B pexxuMe X010CTOro XoAa)

9 HoMMHaNbHOE HanpshkeHne CTopoHbl HH. ...l
(B pexxuMme X010CTOro XoAa)

6 Cnoco6, AnanasoH 1 CTYNeHU PerynupoBaHns HanpsXKeHNs Ha CTOPOHE
BH o 6B +2X2,5

(ecnun nHoOE, TO yKa3aTb B M. NPUMeYaHus)

7 HanpshkeHue KopoTkoro 3ambikanusi npn 75 °C (£10%).........
(yKaSbIBaeTCﬂ npun oTnn4un ot CTaHp,apTHOI'O)

8 [loTepu x010CTOro X042 (+15%)....vvvviiiiiiiiiiiieeea,
(yKa3bIBa}0TCH npn oTnnynn ot CTaHﬂ,apTHOFO)

9 MMotepwn KopoTKoro 3ambikanus npu 75 °C (+10%)................
(YKa3blBAKOTCSA NPU OTIUYUM OT CTAHLAPTHOrO)

10 Cxema v rpynna COegNHEHNS OOMOTOK. ... ...veveeeenenennne,
(nepBbIf CUMBOS OTHOCUTCSA K CTOPOHE BbICLLErO HanpshxeHus (BH)

11 Knumat4eckoe UCMOSHEHNE 1 KaTeropus pasMeLLeHus. . ...
(V1, XM, YXM, T nt.a)

12 CTEMEHD SALLMTDBL. .. v ettt e e e
(ykasbiBaerca ecnu otmyHo ot 1P00)

13 [abapuTHble pa3mepbl (Max):
(NpwW OTAMHMN OT YKA3aHHbIX B KaTanore NpomyKLmu)

LIMpUHA. .. ...
BbICOTA........

14 Macca tTpaHcgopmatopa (+10%) ..o,
(B Cry4ae orpaHuyeHns)

15 KOHCTPYKTUBHbIE OCOBEHHOCTH:

MpumevaHus:

KOHTaKTHOE NUL0 AN NPOBeIEeHNS TEXHUYECKIX NeperoBopos:
TenedoH: , ©.1.0.

CrtpaHa (ropof) nocTaBku TpaHcopmaropa

My
KB-A
KB

KB

%
%
Br
Br

MM
MM
MM
Kr



OnpocHbIA NUCT CMNOBOr0 MAcNAHOro TpaHccthopmaTopa ansa HehTeA00bIYK

1.

N o howd

10.
11,
12.
13.
14,

14
15

(TMIH, TMIHF u . 8.)

HOMMHANMBHAA HACTOTA. ...t e e e e e e eeeeaaas
HOMMHANBHAS MOLLHOCTD .ttt e e e e e et e e e e e e
HoMuHanbHOE HanpsXXeHne CTOpoHbI BH........................

(B pexxmme x0J510CTOro X0a)

HoMuHanbHoe HanpsxeHue cToporbl HH..............o L.
(B pexxmme x0510CTOro X0a)

Konun4ecTBo CTyneHei peryninpoBaHus HanpsKeHus
Hanpsa>XeHuUs n TOKN HAa OTBETBIEHUAX 0OMOTKM

(B pexxnme X0/10CTOr0 X042

HH

My
KB-A
KB

KB

1 2 3 4 9 6

HanpshxeHve, B

TOK, A

10 11 12 13 14 15

16

17

18

Hanpshkexue, B

TOK, A

19 20 21 22 23 24

25

26

27

HanpshkexHue, B

TOK, A

28 129 | 30 | 31 32 | 33

34

35

36

HanpsXxeHve, B

TOK, A

HanpspkeHue kopoTkoro 3ambikanust npu 75 °C (£10%).......

(yKa3bIBaeTcs Npu OTIMHUK OT CTAHAAPTHOIO)
MoTepu xonocToro Xo4a (+15%).....coooviiiiiiiiii s,
(YKa3bIBAtOTCA NPU OTNUYUK OT CTAHAAPTHOTO)

MoTepn KOpPOTKOro 3ambikaHus npu 75 °C (+10%).............
(VKa3bIBatOTCSA NPW OTINYNUKL OT CTAHAADPTHOr0)

Cxema n rpynna coeauHEHNS OOMOTOK. .......evvveeeneeannnnnns.

(NepBbIii CUMBOM OTHOCMTCA K CTOPOHE BbICLUEro HanpskeHus (BH)

KnumaTtnyeckoe UCMOMHEHNE 1 KaTeropus pasmeLLeHus. . ... ....

(Y1, ¥YXIM, Tt un1.0)

CTEMEHD BALLIATBL. ettt e e e e e e e

(ecnmn otnnyHo ot IP00)

[abapuTHble pa3mepbl (Max):
(NP OTNUYMK OT YKA3aHHbIX B Katanore NPoAVKLINN)
Hnuna x lnpuHa x BeicoTa:

Macca tpaHcgopmatopa (+10%).....covvveiniiii

(B cny4ae orpaHu4eHus)
KOHCTPYKTUBHbIE 0COOEHHOCTH:

%
BT
BT

MM
Kl

(8 Tom yucne gna TMIMHI ykasatb: BUA 6aka — XXECTKWIA unn ropobak, pacrnonoXeHne BBOLOB — HA KPbILLIKE WK

GOKOBOE 1 [IPYrne KOHCTPYKTUBHbIE 0COGEHHOCTMU NPY HEOBXOAUMOCTY)

[MpumeyaHus:

(B TOM 4ucne 519 TpaHCOPMATOPOB NPeHA3HAYEHHBIX AN Pab0Tbl B COCTABE HYACTOTHO PEryNnpyemoro npruBoja ykasatb A1Mana3oH 4acToT U 3aKOH
N3MEHEHUS HANPSHKEHWS B 3aBUCMMOCTH OT YacTOTbl, CXeMY, B KOTOPOI ByAeT paboTaTb TpaHCcopmaTop, Hanu4ue uibTpa rapMOHUK 1 T.4.)

KOHTaKTHOE MU0 471 NPOBEAEHNS TEXHUYECKNX NEPEroBOPOB:

TeneoH: , ®.1.0.
CtpaHa (ropoA) nocraBku TpaHcgopmaTopa




OMPOCHbIIA JINCT CYXOro TPAHCHOPMATOPA

0e3 Koxyxa
C1Tern [1 Tcarn

HomuHanbHaa mowHocTb (KBA):

] 25 [] 100 [] 400 [] 1250 [] 2500

] 40 ] 160 ] 630 ] 1600 O

[] 63 [] 250 [] 1000 [] 2000
Hanpsxenue BH (kB): Hanpsxenue HH (kB): Cxema u rpynna coeAMHEHMI:

[16 [104 [] D/Yh-11

[]6,3 [] 0,69 L[] Y/YH-0

] 10 O 0

] 105

0

HanpsxeHue KOpoTKOro 3amblKaHus, %:
[ 14 (munosoe ansg 100 kBA, 160 kBA)
[] 5,5 (tunosoe ans 250 KBA, 400 kBA, 630 kBA)
[] 6 (runosoe ons 1000 kBA, 1250 kBA,1600 kBA, 2500 kBA)
[ ] 8 (HeTtmnosoe ansa 1000 kBA, 1250 kBA, 1600 kBA, 2500 kBA)

O
lepeknioyeHne 0TBETBNIEHUA BbicoTa ycTaHoBKM (Hag ypoBHeM  KnumatuyecKkoe UCMONHEHNE U
(NbB), %: mops), M: KaTeropus pasmeLLeHums:
[]+2X25 [] <1000 []V3
1 O [

Crenetb 3awutsl; IPO0

Tun oxnaxnexus: Wcnonuexne BBOA0B:
[] EcrectseHHoe (TCI) HH — BBepx, BH noasoA kadenem
] NpunyautensHoe (TCOM b a
puHy (TGAr) 8§ B &,
El_
TTTT TTTT TTTT
U U

KOHCTPYKTVBHbIE 0COGEHHOCTU:

KoHTaKTHOe N1L0 N1 NPOBeJIEHNS TEXHNYECKIX NeperoBopoB:
T/t0: (+375 17) 2461574, 2304226 bz@metz.by



ONPOCHbIiA TINCT CYXOro TPAHC®OPMATOPA
B KOXYyXe, ans komnnektauu cosmectHo ¢ KCO, nanensmu «[1» (LLJ0-70),

oTAenbHOcTOALLME

[ ITC3rn, TC3rni1 L1TCA3rn, TCA3ri
HomuHanbHaa mowHocTb (KBA):

[] 100 [] 400 [] 1250 [] 2500

[] 160 [] 630 [ ] 1600 0

] 250 ] 1000 ] 2000
Hanpsxenue BH (kB): Hanpsxenue HH (kB): Cxema 1 rpynna coefMHEHMN:

[]6 ]04 ] D/Yn-11

[]6,3 ] 0,69 ] Y/YH-0

(110 O 0

[]105

HanpsxeHue KOpOTKOro 3ambikaHus, %:
[ 14 (runosoe ans 100 kBA, 160 kBA)

[] 5,5 (tunosoe ans 250 KBA, 400 kBA, 630 kBA)
[] 6 (tvnosoe ans 1000 kBA, 1250 kBA, 1600 kBA, 2500 kBA)
[ ] 8 (HeTtmnosoe ansa 1000 kBA, 1250 kBA, 1600 kBA, 2500 kBA)
O
MepeknioyeHune BbicoTa ycTaHoBkM (Hag ypoBHeM  Knumatuyeckoe UCNONIHEHNE U
orBeTBneHuii (MbB), %: mops), M: KaTeropua pasmeLLeHus:
[]+2X25 [] <1000 []V3
L 1 O ___
CreneHb 3awmrbl IP:
[11P21 1
1IP31

Tun oxnaxpaexus:
[] EctectBeHHoe (TC3IJ1, TC3I 1)
[ 1 NpunyautensHoe (TCA3I T, TCA3IMT1D)

WcnonHenune Beogos cm. cTp. 89

KOHCTPYKTVBHbIE 0COGEHHOCTU:

KoHTaKTHOE N1LI0 AN NPOBeieHUS TEXHNYECKNX NeperoBopoB:
T/th: (+375 17) 2461574, 2304226 bz@metz.by



OMPOCHbIIA INCT CYXOro TPAHCAHOPMATOPA

B KoXxyxe, ans komnnekrauuu KTMCH, KTMNCH, KTNU

[ ITC3r1 C1TCA3rI11
LITC3rNo11 C1TCA3MNMad11
HomuHanbHaa mowHocTb (KBA):
] 100 (] 400 ] 1250 ] 2500
[] 160 [] 630 [ ] 1600 0
] 250 ] 1000 ] 2000
Hanpsxenue BH (kB): Hanpsxenue HH (kB): Cxema 1 rpynna coefMHEHMN:
[]6 []04 [] D/Yh-11
[]6,3 ] 0,69 ] Y/YH-0
(110 O 0
] 10,5
0

HanpsxeHue KOpOTKOro 3ambikaHus, %:

[] 4 (tvnosoe ans 100 KBA, 160 kBA)
[] 5,5 (tunosoe ans 250 kBA, 400 kBA, 630 kBA)
[ ] 6 (tunosoe ans 1000 kBA, 1250 kBA, 1600 kBA, 2500 kBA)
(] 8 (He Tvnosoe ans 1000 kBA, 1250 kBA, 1600 kBA, 2500 kBA)
L
lMepeknioyeHune BbicoTa ycTaHOBKM (Haf ypOBHEM
orsetsnenuit (MbB), %: mops), M:
[]+2X25 ] <1000
_ 0
CreneHb 3awmTsl IP:
11P21
[]IP31

I

Knumartuyeckoe MCNONHEHUE U
KaTeropua pasmeLLeHus:
[1VY3
0



ONPOCHBIN NIUCT CYXOro TPAHC®OPMATOPA
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