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AHHOTAIIUSA

B cratne IIPpUBOAUTCA aHAJIIM3 IIOTCPb OHCPIHH JJICKTPHYCCKHUX CCTAX B
CUCTEME DJIEKTPOCHAOKEHHUS I1€XOB MPEANPHUATANA YEPHOU METaUTypruu, KOTOPHIH
CKJIQJ[bIBAIOTCA B OCHOBHOM M3 MOTEPHh HA TPaHCHOPMALIMIO U Mepeaady SHEpruu 1o

IIpoBOJaM BHCKTPOCGTeﬁ 1 UX BIIMSIHUSA B TEXHOJIOTMUYSCKUU Imponccc.

YcTaHOBJIEHO, YTO KPUTEPUEM MPaBUIILHOTO BHIOOpA YMCIIA MApaJIEIbHO MPHU
3aJaHHOW Harpys3ke SBIIETCA BO3MOXHBIM MUHMMYM TIOTEPh DJHEPIUM U
aHAM3UPYETCS TOHKEHNE 3HAYCHHS TIOTEPh SHEPTHUH C TIOMOIIBIO Tpaduka KPUBBIX
noTepb B (PYHKIMM HArpy3KH JJIsi OJHOTO, ABYX M TPEX MapajliedbHO padoTarouuX
tpanchopmaropoB. [lpemmaraercs dopmyna 1enecooOpa3HOCTH  pabOTBHl  C

OJIHOTUIIHBIMH TIApAJJIEIBHO paldoTaronmMu TpaHchopMmaTopaMu, MPU KOTOPOU


mailto:lider_1987@mail.ru

DKOHOMHUYECKH BBITOAHO TIEPEUTH € n Ha n+1 BKIIOYEHHBIN TpaHchopmaTop.
HpI/IBOI[I/ITCH SHAYCHUS OTHOCHUTCIBbHBIX HArpy30K, BBIYHCJICHHBIC 110 npez[naraeMoﬁ
dbopmynie mist TpanchopMaropoB HampspkeHueM 6/0,4 kB pazIuyHBIX MOIITHOCTEH,
IIpM  KOTOPBIX BBITOJHO BKIIOYATh HAa MapajulebHYyl0 paboTy JBa M TpH
TpaHchopmaropa. Omnpenensiercs YCJIIOBUS 1eJ1eco00pa3HOCTU 3aMEHBI
HEJIOTPY>KEHHOTO TpaHc(opMaropa, sl 4ero HeoO0XO0JAUMO U3 CYTOYHOro rpaduka
Harpy3Ku OIpcacyinTb 3HAYCHHA CPCAHCKBAAPATHUYIHOIO TOKAa MW pPaCCUUTATh
CyMMapHbIe IIOTEPH MOIIHOCTH, B IPOTUBHOM cllydae 3amMeHa TpaHcdopmaropa
IMpUBOAUT K  YBCIMYCHHIO IIOTCPb 9HCPI'UH. P CKOMCHAYCTCA OTBCTBJICHUC
o0ecreynBaroIlee BO3MOXKHOCTh PETYIUPOBaHUS KO3PPULIMEHTa TpaHC(HOPMALIHH.
ABSTRACT

In article the analysis of losses of energy electric networks is provided in
system of power supply of shops of the enterprises of ferrous metallurgy which their
influence in technological process consist generally of losses on transformation and
transmission of energy on wires of power supply networks also.

It is established that criterion of a right choice of number in parallel at the set
loading is the possible minimum of losses of energy and decrease of value of losses
of energy by means of the schedule of curve losses as loading for one, two and three
in parallel the working transformers is analyzed. The formula of expediency of work
with the working transformers same in parallel at which economically benefits to
pass with to the switched-on transformer is offered. It is given the values of relative
loadings calculated on the offered formula for transformers of 6/0,4 kV of various
capacities at which it is favorable to include for parallel work two and three
transformers. Is defined conditions of expediency of replacement of the underloaded
transformer for what it is necessary to define values of mean square current from the
daily production schedule and to calculate total losses of power, otherwise
replacement of the transformer leads to increase in losses of energy. The branch

providing possibility of regulation of coefficient of transformation is recommended.



KiroueBble cjoBa. PanmoHanbHbII peXuM, SKOHOMHUYECKUU 3DdexT,
CpEIHEKBAAPATUYHBINA TOK, KOA()(OUIIUEHT 3arpy3KH.
Keywords. Rational mode, economic effect, mean square current, loading

coefficient.

[lorepu  3i€KTpO’HEPrMM B DJJIEMEHTAX  JJEKTPOCHAOKEHUs  liexa
CKJIQJ[bIBAIOTCA B OCHOBHOM M3 IOTEPHh HA TpaHC(HOPMALMIO U MEepefady 3HEPruu 1o
IPOBOJAM AIEKTPOCETEN. DTHU MOTEPH MOXKHO 3HAUUTEIIBHO CHU3HTH, SKCILUIyaTUPYS
TpaHcQOopMaTOpsl B HAMBBITOJHEHIIEM pEXUME, T. €. B PEXKUME, MPH KOTOPOM
CyMMapHbI€ IOTEPU SHEPTUU B HUX U B CETAX OyAyT HAUMEHBILINMH.

PanmonanbHelil pesxuM MOKeT ObITh oOecriedeH MpH (HaKTHUECKON Harpyske

TpaHchopmaTopa, BEIYUCIEHHOM 10 (hopmyJie:
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- BKOHOMHYECKUH SKBUBAJICHT PEAaKTUBHOM HArpy3Ku, kBmlkBap.

Tak kak Ha MOJCTAHITUSAX MPOKATHBIX IIEXOB METALTYPrHYECKOTO KOMOWHATA
OOBIYHO YCTaHABIWBAIOT JJIS MapajuiesibHON paboThl TpaHCHOPMATOPHI OJUHAKOBON
MOIIIHOCTH, TPAKTUYECKH HEBO3MOXHO CO3/IaTh YCIOBUSA ISl WX ONTHMAIBHOTO
pexuma pabotel. Kpurepuem mpaBUIBHOTO BbIOOpa 4HCIIa  TapalieIbHO
paboTtaromux TpaHCHOPMATOPOB MpU 3aJaHHOM HArpy3Ke SIBISIETCS BO3MOXKHBIM
MUHHMYM MOTEPb dHepruu [3].

Kputnueckyro BenmMurHy CyMMapHOM HArpy3KH IOACTaHIMW, NMPU KOTOPOHU
MOTEPHU DHEPTrUU OyAyT HAWUMCHBIIMMH, MOXKHO OIPEACIUTh TOCTPOWB KpPHUBBIC
moTepb B (YHKIMM HArpy3kH  JUIS OJHOTO, JBYX WIM TpeX TNapalieabHO
paboTarmux TpaHcHopMaTopoOB.

OnpenenuM  HArpy3Ky TMOJICTAHIIMM C  OJHOTUIIHBIMH  TapauIeIbHO
paboTtarommmu TpanchopMaTopamu, Mpu KOTOPOH SKOHOMUYECKU BBITOJTHO MEPEUTH

cnHan+1 BKIIOYEHHBIH TpaHCHOPMATOp, UCXOMAS U3 TOTO, YTO TPHU ITOM HArpy3Ke



3Ha4YeHHe MOTEPh MPHU N U h+1 TpaHchopMaTopax IOKHBI OBITh OIMHAKOBBIMH. Tak
KaK MOTEpPH XOJOCTOro Xoja TpaHc(hopmaTopoB, pabOTArOMIMX MapayljiesibHO, YBe-
JUYUBAIOTCA B N pa3, a MOTEpU KOPOTKOTO 3aMbIKAHWS YMEHBIIAIOTCS B n pas,

YpaBHEHUE, YOBJIETBOPAIOIIECE IOCTABIEHHOMY YCIOBHIO, OYJAET UMETh BU/L:
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Pemmas 370 ypaBHEHHE OTHOCUTENBHO S , TOTYIHM:
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B Tabn. 1 mpuBeneHbl 3HAYEHHS OTHOCHUTENBHBIX HArpy30K, BBIYHUCICHHBIE IO
dbopmyiie (3) g tpanchopmaTopoB HamnpsbkenueM 6/0,4 kB momHocThio 320, 560 1
1000 xBA, mpu KOTOpPBIX BBITOJHO BKJIIOYATh Ha MapajUielbHYIO paboTy JiBa U
TpUTpaHcpopmaropa.

N3 Tabn. 1 crnemyer, 4TO yBEeIWYEHHE HKOHOMUYECKOTO SKBHBAJICHTA K,
MPUBOJANT K  TIOBBIIICHUIO  SKOHOMHYECKH  IIEJIECOOOpa3HOM  Harpy3KH
Tpanchopmaropa.

Ta6numa 1
3HaueHUsI OTHOCUTENIbHBIX Harpy30K i TpaHchopmatopoB Hanpspkenuem 6/0,4 kB

MoIHocThIo 320, 560 u 1000 xBA

Yucno OTHOCHUTENbHAS Harpy3Ka KaXkJ10ro U3 TpaHchopmMaTopoB

MOIIHOCTD | BKIIIOYEH- | 0€3 yueTa | C y4eTOM MOTEPh PEAKTUBHOM MOITHOCTH U
TpaHncdop- HBIX IIOTEPH OT 3KOHOMHYECKOr0 3KBUBAJIICHTA
Maropa TpaHc- PEaKTUBHOMU
kBA dbopmato- | MOIIHOCTH

0,02 | 0,05 | 0,07 0,1 0,15
pOB,

IT.




1 0,7250,600 | 0,785 | 0,855 | 0,895 | 0,945 | 1,010
400 2 0,592 0,650 | 0,710 | 0,806 | 0,785 | 0,840
3 0,640 | 0,696 | 0,795 | 0,770 | 0,825
1 0,7250,600 | 0,785 | 0,867 | 0,915 | 0,966 | 0,980
630 2 0,592 0,650 | 0,725 | 0,760 | 0,802 | 0,812
3 0,640 | 0,713 | 0,747 | 0,788 | 0,800
1 0,805 0,852 | 0,925 | 0,940 | 0,990 | 1,020
1000 2 0,670 0,708 | 0,768 | 0,780 | 0,860 | 0,848
3 0,657 0,695 | 0,755 | 0,768 | 0,795 | 0,834

JIe)KYpHBIH ITepCcoHAI MOACTAHIINHN, PYKOBOJCTBYSChH JaHHBIMU Ta0JI. 1, JOKCH
B 3aBHCUMOCTH OT HArpy3KH ITOJCTAHIIMM BKJIIOYUTH WM BBIKIIOYUTH OJIMH U3
TpaHcGopMaTopoB. Bo BpeMss MHUHHMAabHBIX HArpy30K, MPOJIOJKATEIBHOCTHIO 1-2
Jaca, OTKJIIOUaTh TpaHc(hopMaTopsl Heleaecoodpasto [1,2].

B MeHee O01aronmpusATHBIX YCIOBHSX HAXOJATCSA IOJ CTAHIMK C OJIHUM
TpaHcopmMaTopoM. B 3TOM ciiydae MOXKHO paccMaTpuBaTh, BOIIPOC O €0 3aMCHE H
mogoope TpaHchopMaTropa COOTBETCTBYIONMICH MOIIMHOCTH. [l  BBISICHCHHS
11eJ1eco00pa3HOCTH 3aMEHbl HEIOTPY)KEHHOro TpaHchopMaTopa HEOOXOAMMO U3
CYTOYHOro rpadvka Harpy3kH OIpPEACINUTh CPCAHCKBAAPATUIHBIA TOK U PACCUHUTAThH
CyMMapHbIE MOTEepH MOIIHOCTH. He3arpykeHHbIH TpaHCHOpPMATOpP PEKOMEHIYETCS
3aMEHUTH TPaHC(HOPMATOPOM MEHBIICH MOIIHOCTH TOJBKO B TOM CiIyYae, €Cld
CyMMapHbI€ TIOTEPU YCTAHOBJICHHOTO TpaHCc(opMaTopa MEHBIIIE CYMMapHBIX IOTEPh
YCTaHABIIMBaEMOI'0 TpaHcpopMaTopa, a CpeIHEKBAIPATHYHBIA TOK HE MPEBOCXOIUT
€ro HOMHHAJIBHOC 3HaueHHWe. B TpOTMBHOM ciyyae 3aMeHa TpaHchopMaTopa
MIPUBOUT K YBEITUYCHUIO ITOTEPb YHEPTHH.

DKoHOMHYECKHH 3(PPEKT OT M3MEHEHHS 4YHCla MapaulebHO pabOTArOIINX
TpaHcOpMATOPOB  WJIIM  OT  3aMEHBI  HEJOTPY)XKCHHOTO  TpaHcdopmaTopa

MO/ICUMTHIBAIOT UCXOJS U3 PA3IMUYHOTIO KO3 (ULIMEHTA 3arpy3Ku £ TPHU Pa3InyHOM

yycie paboTarolux TpaHc(hOpMaTOpOB U PAa3HOCTH MOTEPHh SHEPTUU TpaHCHOpMaTo-

pa GoJibIlielt ¥ MaJIoil MOIIIHOCTH 3a YYETHBIM Nepro1 BpeMeHu [4].



B ycnoBusx sKkcIyaTaluu IIEXOBOTO 3JIEKTPOOOOPYIOBAHHS HaNpPsLKEHUE
CETH MO>XHO YBEJIMYUTH BCJIECJICTBUE MEPEKIIOYCHHS] OTBETBICHUI TpaHCcpopmaTopa.
Kak u3BecTHO, B pacnpeenuTeNbHbIX TpaHCPOpMAaTOpax CO CTOPOHBI BBICOKOIO
HaIpsDKEHUsI, KPOME OCHOBHOI'O OTBETBJICHHMSI, MPEAYCMOTPEHBI JBAa OTBETBIICHMS,
oOecreunBaroNre BO3MOKHOCTh peryaupoBaHus koddduimenta Tpancopmaiuu Ha
+5% OT HOMHHAIBHOTO.

Takum o00pa3om, mpu HEHArpy>KEHHOM TpaHC(HOPMATOPE U HOMHUHAIBHOM
NEPBUYHOM HAIpsKEHUU 6 kB (B 3aBUCHMOCTH OT BKJIIOYEHHUS OTBETBJICHHS) Ha
BTOPUYHOM CTOPOHE €ro0 MOYKHO HOJIYYHTh CIEIYIOUIME HAIPSIKEHUS; OTBETBIICHUE:
+5% pnaer CHWXEHHE BTOPUYHOIO HampsbkeHus 10 3808, OCHOBHOE OTBETBJICHHE
obecrieunBaet Han0aBKy 5% k 380 B orBeTBieHue — 5% maer HagoaBky 10% k 380
B. A npu X010CTOM XOJ€ Ha BTOPUYHOW CTOPOHE TpaHCPOpMATOpa HAIPSKEHUEM
6/0,4 kB B MOXHO MoNyduTh HanpspkeHue 420 B, uro nmpuMepHo Ha 10% Bbiire 380

B.
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