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PEI'YJIMPOBAHUE HEBAJTAHCHOM 3JEKTPOJABUKYIIEN CUJIBI
B3ANMHO HAI'PYXXEHHBIX TAI'OBbBIX 3JIEKTPOMAILLINH
MNOCTOAHHOI'O 1 ITYJIBCUPYIOHIEI'O TOKA

BBenenune

TpeOGoBaHUs COOTBETCTBYIOIIUX CTaHIAPTOB U
MpaBUJ PEMOHTA TATOBOLO U MOTOP-BArOHHOTO
MOABM)XHOIO COCTaBa MAruCTPAJIBHOIO MU Ipo-
MBIIIIEHHOTO TPaHCIIOPTa MPeayCMaTPUBAIOT MPO-
BEJICHUE MPUEMO-CAATOYHBIX HCIBITAHUN Ka)AOW
BHOBb M3TOTOBJICHHON WJIM BBIIEALIECH U3 PEMOHTA
TATOBOM 3JIEKTpOMAImUHEI [4, 9]. DTH HUCHBITAaHUSA
MPEJICTABIIIOT COOOW BaXKHYIO U HEOTHEMIIEMYIO
YacTh TEXHOJOTHYECKOr0 MPOLECCa U3TOTOBICHHUS
WM PEMOHTA JJIEKTPOMAIIMHBI, MaTepUajIbHbIC
3aTpaThl Ha KOTOPYIO BXOISIT B CeOECTOMMOCTH
KOHEYHOM mnpoayKuuu. VchmpITaHUST Ha Harpes,
IIPOBEPKA YaCTOThI BPAICHUS U PEBEPCUPOBAHMSI,
a TaKKe MpOBEpKa KOMMYTalUu TPeOYyroT 00s3a-
TEIBLHOT0 HArpy>KEHUS TATOBBIX 3JICKTPOMAIIIHH.

Bricokyto sHepretmueckyro 3(PPEKTHBHOCTH
MPU OTHOCHUTEJIILHO HEBBICOKOW CyMMapHOW MOII-
HOCTH HMCTOYHUKOB IMTAaHUS OOCCIICUYMBAIOT CHU-
CTEMbl B3aMHOTO HAarpy>K€HHs, B KOTOPBIX MPO-
HUCXOJIUT DHEProoOMEH MEXIy HCHBITYEMBIMHI
anektpoMarmuHamu 5, 7, 8, 10]. Hcrtounukm
BHEIIIHEr0 MHUTAHUS B TaKUX CHUCTEMax Harpyxe-
HUSl TPEeOYIOTCA TOJNBKO JUIsI TIOKPBITHS TOTEPh
MOIIIHOCTH B UCHBITYEMBIX JJIEKTPOMAITHHAX.

[TokpeiTHE OTOENBHBIX BUIAOB MOTEPHb MOIIHO-
CTH B CUCTEMax B3aUMHOIO HAarpyXeHHUS MOXET
OCYIIECTBIIATHCS KaK MPSMBIMU, TaK ¥ KOCBCHHEI-
MU METOJaMH, NMPU HUCTOJb30BAHUM KOCBEHHBIX
CIoco0OB TMOKPBITHE TOTEPh OOEcIeunBacTCs 3a
c4éT HeOallaHCHOW SJIEKTPOMArHUTHON MOIHOCTH
HCIIBITYEMBIX DJIEKTPOMAIIIUH, KOTOPasi MOXKET CO-
31aBaThCA MO0 3a CUET PA3HOCTH MX DJIEKTpOMar-
HUTHBIX MOMEHTOB, JTHOO 3a CUET Pa3HOCTH DJIEK-
TPOJBMKYIIMX CHJI 3JIeKTpoMaruH [1, 2].

Lenpto maHHON pabOTHI SABJISETCS OIMpPE/EICHNE
MIPUHIIAIIOB PETYJIUPOBaHM HeOaTaHCHOW JIek-
TPOJNBIDKYIIEH CHJIBI  B3aWUMHO  HarpyKCHHBIX
AIEKTPUUECKUX MAIIMH TATOBOIO UM MOTOpPBAroH-
HOTO TMOJBUXHOTO COCTaBa MAaruCTPaJbHOTO W
MIPOMBIIIEHHOTO TPAHCIIOPTA.

MeToanka

Hebamancuas QJICKTPOMArnMuTHad MOIINHOCTDb
B3aUMHO HArpy>XCHHBIX JJCKTPUYCCKUX MAIIUH
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MOCTOSTHHOTO W ITyJIbCUPYIOIIETO TOKa MOXET
OBITH MIPEICTABIICHA B BHJIC PA3HOCTH [2]
APaM =PaMr _PZ)M}Z[’

rie Pyyp, Py — DJIEKTPOMArHUTHBIE MOIIHOCTH

HCIIBITYEMBIX TE€HepaTopa W JBUTATENST COOTBET-
CTBEHHO [3, 6].

Pyyr = cOropd, PaM,u = cCIDH(o):l[ll ,

II€ ¢ — KOHCTPYKTHBHAsl IOCTOSHHAs OJHOTHII-
HBIX UCIBITYEMBIX 3J€KTPOMAILNH;
@y, O, — MarHUTHBIC [OTOKH I'€HEpPaTOpa M

JABHUTIaTCIIsI COOTBETCTBCHHO,
Or, O‘)Il — YIJIOBBIC CKOPOCTH BpaAIllCHUA SIKO-

peii reHepaTopa U IBUTaTelsl COOTBETCTBEHHO;
Iy, I;; — TOKH SKOpel reHepaTopa u ABUraTels

COOTBETCTBEHHO.
ITytem u3menenns AP, B cucTeMax B3auMHO-

0 HArpy>KeHUs C MEXaHHYECKUM CIIOCOOOM IIO-
KPBITHSL DJIEKTPUYECKUX TOTEPh OCYIIECTBISETCS
peryiMpoBaHHE TOKa HArpy3Kd HCIBITYEMBIX
3JIEKTPOMAIITHH.

O06o01meHHass yHUBEpcaldbHasi CXeMa CUCTEMBI
B3aMMHOTO HArpy>XeHHs 3JEKTPOMAIIWH, T03BO-
JSIOIAsl peajn30BaTh BApHUAHTHI MEXAaHUYECKOTO
Croco0a MOKPBITHS IEKTPUUESCKUX TOTEPb, MPE/I-
craBieHa Ha puc. 1 [1]. Ha nannoil cxeme: M —
0OMOTKH 3JIEKTPOMAIITUHBI, UCIBITYEMON B PEXH-
Me gasurarenss; G— OOMOTKH 3JIEKTPOMAIIWHEI,
HCIIBITYEeMOH B pexxuMe renepatopa; [IM — mpeoo-
pa3zoBarens MexaHudeckoil momuoctd; K — KoH-
BEPTOP HANPSDKEHUS (TOKa).

[IpeoOpazoBarensr MEXaHHIECKOH MOITHOCTH
MOXXET BKJIIOYAaTh B CEOSI MICTOUYHUK MEXAaHUICCKO-
r0 MOMEHTA, UCTOYHHUK YIJIOBOM CKOpPOCTH, KOH-
BEPTOP MEXaHWIECKOTO MOMEHTa (YTIIOBOH CKOPO-
ctu) [1]. IlepBelif W BTOpOH W3 HA3BAHHBIX
YCTPOMCTB SIBJSIFOTCSI AKTUBHBIMH  3JIEMEHTAMU
(MCTOYHMKAMU MOIITHOCTH), TPETUH — MACCHBHBIM.
Hanmuaue xots OB OJHOTO W3 aKTUBHBIX 3JIEMEH-
TOB — 00SI3aTENBHO JUI 0OECIICUCHUS B3aMMHOTO
Harpy>keHus ayekTpoMamuH. KoHBepTop Hamps-
xeamst «K» ocymecTtBiser  TpaHChOpMAaInio
HanpsokeHus reHepatopa U B HanpsbkeHHE Ha
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neurarene U, ¢ ko3hduUIUeHTOM Tnepeaadn

A
HanpsikeHus k;; . OOMOTKM BO30YKJIEHHs TeHepa-
Topa G um gBuratenss M 3anuTBHIBAIOTCS TOKAMH
igr U igy COOTBETCTBEHHO.
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Puc. 1. O6001IeHHAs yHUBEpCATbHAS CXeMa CUCTEMBI
B3aUMHOTO HArpy>KEHUS

[lpu wmexaHWyeckoM crmocode KOMIEHCAUU
ANIEKTPUYECKHUX TOTephb [1] peryimpoBanue Heba-
JIAHCHOM  3JIEKTPOMArHUTHOM MomHocTH AP,
CBOJWUTCS K  PEryJHpPOBAaHHUIO  HeOaTaHCHOMN
3. 1. ¢. AE W, KaK CIIeICTBHE, TOKa [ . DTH mapa-
METPBI CBS3aHBI MEXKIY COO0U ypaBHEHHEM [2 ]

AE =I.R,+L, di,
dt
rne Ry, L, — SKBMBaJCHTHBIC, IPUBEJCHHBIE K

nenn reHepaTopa AKTUBHOC COHpOTI/IBJ'IeHI/Ie Hn HUH-
}Z[yKTI/IBHOCTI) SHGKTpI/I‘-IeCKOFO KOHTypa COOTBECT-
CTBCHHO.
CrpykTypHas cxeMa peryiaupoBaHHMs TOKa [
HpeﬂCTaBJ’IeHa Ha pI/IC. 2
AE T 1
- pLa

Y
~

R,

Puc. 2. CtpykTypHas cxema peryJnpoBaHHs TOKa

B craunonapHom pexume
I =—
T .
R3
B obmem Buae HebanmaHCHas 3. 1. C. MOXET
OBITH Ipe/iCTaBIICHA KaK

AE=F - E'lI , )
rae Ep, Ej — 5. 1. c. reHepaTopa U MPUBEICHHAS

3. I C. ABUTATEIs COOTBETCTBEHHO.
[lpuBeneHHOE 3HAYCHHWE 3. JA. C. JABUraTelisi B
00I1IeM BHJIE MOXKET OBITh BBIPAXKEHO KaK
g =ta
pis k ’
U
rae E; —5. . c. MCIIBITYEMOrO JBUraTes.
Er =c®rop; Ep =c® 0.
Y4uTeIBas TO, YTO CO3/IaHUE HeOaTaHCHOM 3. 1.
C. HCIIONIB3YETCS JUISl TOKPBITHS 3IEKTPUUYCCKHUX
MOTeph HCTOYHHUKOM MEXaHHUYECKOH MOIIHOCTH
[2], MoxHO cuuTaTh, uTO0 AE 10 hopmyie (1) Bce-
/1 TIOJIOXKHUTEIbHA.
Bripasus 3. J1. ¢. TeHepaTopa U IBUraTels Yepe3

MarHUTHBIC MOTOKH W YTJIOBBIE CKOPOCTH, IMOCIE
npeoOpa3zoBaHUi OTYyIUM

AE =c| Lo _L(Dllwll , )
ky

PaccMoTpuM BO3MOKHBIE CIIOCOOBI PETYJIMpPOBa-
HUSI BEJIMUMHBI AE HW3MEHEHUEM MapaMeTpoB Ipe-
oOpasoBarteJieil CHCTeMbI B3aHMHOTO Harpy KEeHHSI.

B kadecTBe mapaMeTpoB, OINpPENENsIONINX Be-
mnuuHy AE, Oynem paccMaTpuBaTh: Pa3HOCTh
MarHUTHBIX TOTOKOB A®D , pa3HOCTb YIJIOBBIX CKO-
pocteii A®w u KO3(pPHULIMEHT MepeJadd Hampsike-
HMs KOHBepTopa k;; [2].

JaHHble TapaMeTphl ONpPENeNsIOTCS BhIpake-
HUSAMHU:

Uﬂ
AD=D, -, Aw=0p —0y; ky ZU_,
r

rae Uy n Uy — HampsoKeHMs Ha HCHIBITYEMOM

JABUTAaTCJIC U TEHEPATOPE COOTBETCTBECHHO.
VYpaBHeHue OanaHca HamnpsDKEHHH B CTaTH4e-
CKOM PEXHUME IJIsI BCEX CXEM C TaKUM CIIoco0oM
MOKPBITHS 3JIEKTPUUYECKUX TOTEpb OYyIeT HMETh
BUI
AE=Y AU,

rue ZAU — CyMMapHO€ MaJICHUE HaIlpsoKe-

HUS B KOHTYpE TOKA Harpy3KH UCTBITYEMBIX DJIeK-
TPOMAIINH.

IIpoBeném aHamu3 xapakTepa peryJIupOBaHUS
HeOamaHCHOM 3. NI. C. M3MEHEHHMEM Ka)IOro W3
YHIOMSHYTBIX MTaPaMeTPOB OTIEIBHO.
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PesysbTathl

PaccmoTpum BapuaHT perynupoBaHust AE my-
TEM M3MEHEHUA Pa3sHOCTM MAarHUTHBIX MOTOKOB,
MIPU KOTOPOM:

Ao =0;
kU =1,
AD =var

Torna BeipaskeHue (2) MokeT ObITH Ipeobpaso-

BaHO K BUJLY
AE=cAD .

[Tpu mOCTOSTHHOW YacTOTE BpAILCHHUS UCIIBITYe-
MBIX DJJIEKTpOMamuH (= const) 3aBUCUMOCTD
AE(A®) sBaseTcs npsMo NpOIOPIHOHATBHOM.

I'paduuecku xapaktep 3aBucumocteii AE(AD)
NPy Pa3IMYHbIX 3HAYEHHSX CTAOWIN3UPOBAHHOM
YIJIOBOH CKOPOCTH ) TIPUBEZEH HA pHC. 3.

AE W3 > M,
®, > o

2]

AE=% AU ¢ > AU

AD

Puc. 3. Xapaxrep 3asucumocteii AE(AD)

W3 puc. 3 BUgHO, YTO NpHU OOJBIIEM 3HAYECHUH
YIJIOBOM CKOPOCTH ® JJIs1 KOMIIEHCALUU 33/1aHHO-

ro 3HauCHHS ZAU TpeOyeTcs MeHblllee 3Hade-

HUE PA3HOCTH MATHUTHBIX NOTOKOB AD .
AD; <AD, <AD,.

PaccmoTpum BapuaHT perynupoBaHus AE my-
TéM W3MEHEHHsI PA3HOCTH VYIJIOBBIX CKOPOCTEH,
MIPU KOTOPOM:

AD #0;
Ao =var.

B manHOM BapuanTe npuHATO ycnoBue A =0 .
OTMeTHM, YTO B pEAbHBIX YCIOBHAX JOCTATOYHO
YacTO HAONIOAAaeTCs PACcXOXKACHHUE MAarHUTHBIX
XapaKTEPUCTUK MCTBITYEMBIX 3JIEKTPOMALIUH U
ycinoBue AD =0 sBIISETCS YACTHBIM IS JIHOOOTO
BapHaHTa PETyJIMPOBaHMUS PEXUMOM B3aHMHOTO
HaTpy KEHUSI.

Torma Beipakerue (2) MoKeT OBITH 3aIIMCaHO B
BUJIE
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AE =c(®rop ~Dpoy ).
[Tocne mpeoOpazoBaHUsT 3TO K€ BBEIPAKCHUC

MOJXHO 3aIllicaTh B IBYX BUJaX:
AE =c(®p-Ao+AD-0y);
AE = c(ADop + P A0) .
I[J'I}I ClIydas COBIAACHUSA MArHUTHBIX XapaKTe-
PHUCTHK HCIIBITYEMBIX 3JeKTpoManinH ( O o= D)

AE =cDAw®.
I'paduueckn xapakrepuctuku AE(Aw) s
yenoBust @ =const m AD® =0 mpencraBieHb Ha

puc. 4.
AE Dy > D,
D, > D,

AE=Y AU ¢

Ao

Puc. 4. Xapaxrep 3aucumocti AE (Aw) ms AD =0

Ipu AD =0 3aBucumocts AE(Am) — mpsamo
IIpu AD =0
AE(A®) sBnsercs nuueiinoil. Ha puc. 5 nokasan

nponopnruoHaJIbHaA. 3aBUCHUMOCTb

xapaktep 3apucumoctd AE(A®) s Tpex ycio-
Buii: AD=0; AD>0; AD<O0.

AD >0
AE
AD=0
AD <0
AE=3Y AU ¢ > AU
A®

Puc. 5. Xapaxtep 3asucumoct AE (Aw) ms AD # 0

Kak BugHo u3 rpadukoB Ha puc. 5, Ipu OTpH-
LAaTeIbHOM Pa3sHOCTH MAarHUTHBIX MOTOKOB HCIIBI-
TyembIx anektpoMamnH (AD <0) mist co3maHus
3aJJaHHOTO 3HAYCHMS Pa3HOCTH 3. 1. ¢. AE Tpely-
€TCSl Pa3HOCTh YIVIOBBIX CKOpocTel A® , OombIasi,
4YeM Ui ciydasi COBIaJeHHs MarHUTHBIX XapakTe-

ISSN 2307-4221 Enexmpudpixayis mpancnopmy, Ne 8. - 2014. 75



enexkTpopyxomui cknag / electric rolling stock

puctuk (A® =0). Ilpy nonoxuTenbHON pazHOCTH
AD >0 HeoOxomumoe 3HaueHHME A® MEHBIIE,
gem mpu AD =0.

PaccmoTpum BapuaHT peryinupoBaHus AE 1my-
TEM M3MEHEHHUs KOdPQUIIMEHTa Mepesadd Hampsi-
JKEHHUs, IPH KOTOPOM:

ky =var;
AD = 0;
Aw=0.

B nannom Bapuante ycnopue AD #0 npussaTo
UX TeX K€ COOOpa)KeHUH, YTO U B NpEIbLAYILEM,
IIPU PEryJIMpoBaHuu A® .

Bripaxenne (2) mis gaHHOTO YCIIOBHS OyneT
UMETb BUJI

1
AE =co| . ——]
r k a
U
[Tocne mnpeoOpa3oBaHMii MMOJYYUM OTO IKE

YpaBHCHUC B BUAC

AE =co| @[ 1- |+ Lo,

U kU
I[JI}I ClIydas COBIIQACHUSA MAarHUTHBIX XapaKTe-
PUCTUK UCTIBITYEMBIX 3JICKTPOMAIINH

aE=[1-L &,
kU

KauectBenHo xapakrepuctukun AE (kU) ULt

ycnosus Ep =const 1 AD =0 mnpencraBieHsl Ha

puc. 6.
AE
EF3 ="}
~ -3
E, —————————————7(———;—;—;
2
Erl
0 i' ky

Puc. 6. Xapaxrep 3aBucumoctt AE (kU) st AD =0

B paccmaTtpuBaemMbIX BapHaHTax CHCTEMBI B3a-
UMHOTO HAarpyXeHus KOd(QQHIMEHT Mepeaadn
HanpsokeHus k;; Bceria OoJblle eAMHUILIBL.

Ha puc. 7 xauecTBEHHO MPE/ICTABIEH XapaKTep
3aBHCHMOCTH AE(kU) JUTSL CITydasl PacXOKIeHHsI

MarHUTHBIX XapaKTEPUCTHK HCHBITYEMBIX JJIEK-
TpoMarmH( AD = 0).

AE
E oo~
' =
AD<0 r7m
A7 AD=0

0 ly kg

Puc. 7. Xapaxrep 3aBucumoctt AE (kU) s AD =0

Kak BuaHO M3 rpadukoB Ha puc. 7, IpH OT-
pULATENbHON pa3HOCTH MAarHUTHBIX IOTOKOB
ucnbITyeMbIx anexkrpomaminl (AD <0) nus co-
31aHMs 3aJaHHOTO 3HAaYeHHs] HeOalaHCHOH 3. 1.
c. AE Tpebyercs KoOdQGUIHEHT TMepenadn
HanpsoKeHus Kk, OonbIIMH, 4em [uid ciaydas

COBIIAJECHHUS MardATHBIX XapaKTEPUCTHK
(AD=0). Ilpm TOJOKUTEIHHON pPa3HOCTH
A® >0 HeobOxoouMmoe 3HAuY€HUE k;; MEHbIIE,

gyem ipu AD=0.
BriBoabI

HebanaHncHast snmeKTpOABIKYIIAas CHIA SIKO-
pell B3aWMMHO HArpy»XeHHBIX TSTOBBIX JJIEKTPO-
MamuH oOecreynBaeT HeOATaHCHYIO 3IIEKTPO-
MarHuTHYI0 MOLIHOCTh, HEOOXOAMMYIO ISl pea-
TMU3aIUd  MEXaHUYEeCKOr0 CIoco0a IMOKPHITUS
JJEKTPUUYECKUX MOTEPh B HCHBITYEMBIX DIIEK-
TpoOManInHax.

PerynupoBanue HeOalaHCHOW JJIEKTPOJBH-
KYIIeW CHJIBI B3aUMHO HArpy>KEHHBIX TITOBBIX
3JEeKTPOMAIINH MOXET OCYLIECTBIATHCS H3Me-
HEHHMEM Pa3HMIIBI MAaTHUTHBIX TOTOKOB, Pa3HULIBI
YIJIOBBIX CKOPOCTEW BpalleHusi SKOpenh HJiek-
TpOMAamMH ¥ KO3(QPUIMEHTA Tepeadyn Hamps-
KEHUs KOHBEPTOpPA.

[Ipn B3aMHOM HarpyXeHHH TATOBBIX JIIEK-
TPOMAIIMH C PACXOISIINMHUCS MAarHUTHBIMH Xa-
paKkTepucTuKaMu HeoOxomuMm 0Oojee IUPOKHI
JAra3oH PETyJUPOBaHUS MArHUTHBIX ITOTOKOB
WCIBITYEMBIX DJIEKTPOMAIIHNH, Y€M B CIIydae COB-
MaJeHNs MarHUTHBIX XapaKTePUCTHUK.

PanmonanbHOCTh KaXXJOTO M3 pPaccMOTpEH-
HBIX BapUaHTOB PETyJIUPOBAaHHS pEXHMa B3a-
WMHOTO Harpy>XKeHusi TATOBBIX JJIEKTPOMAIIHNH
OyleT ompeaensiThCs HUX TUIOBBIMH Mapamer-
pamu.
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enexkTpopyxomui cknag / electric rolling stock

PaccMoTpeHbl BOMPOCHI perynupoBaHusi peXuMoB B3aWUMHOIO Harpy>XeHusi TAroBbIX 3NEKTPUYECKUX MaLluH
MOCTOSIHHOMO M MyJIbCUPYIOLWEro TOKa Mpu MPOBEAEHUUM WX MUCMbITaHWA. PaccMOTpeHbl CUCTEMbl B3auMHOM
Harpy3sKu 371eKTPUYECKUX MalnH C MeXaHUYECKUM CrocoboM MOKPbLITUS SNEKTPUYECKUX NoTepb. NokasaHo, YTo B
TaKMX CUCTEMax OCHOBHbIM CMOCO60M YMpaB/ieHUS PEXWMOM B3aWMHOI0 HarpyXeHusi 3/eKTpPoMallvH SBAsieTcs
perynupoBaHue nx HebanaHCHON 31eKTPOMarHUTHON MOLLHOCTU MyTeM U3MeHeHus HebanaHCHOM 3. 4. C. SIKopeW.
MNpoBeaeH aHanu3 BO3MOXHbIX CNOCO60B peryMpoBaHust He6anaHCHOW 3. 4. C. B3aUMHO Harpy>eHHbIX 3/1eKTPO-
MaluH. MonyyeHbl aHanUTUYeckue n rpaduyeckne 3aBUCMMOCTU HebanaHCHOW 3. A. C. OT Takux ynpasBnsiowmnx
napaMeTpoB KakK pPasHOCTb MAarHWTHbIX MOTOKOB 3/IEKTPOMALUMH, Pa3HOCTb YI/IOBbIX CKOPOCTEN U KO3dbdULMEHT
nepeaayn HanpsbkeHus npeobpasoBaTesnisi 3/1eKTPUYECKOl MOLLHOCTU. PaccMOTpeHbl BapuaHTbl ynpaBieHus pe-
KMMOM B3aWMHOMO Harpy>XeHusl TAroBbIX 3/1EKTPOMALLUH C PacXoASLUMMUCSA MarHUTHbIMU XapaKTepucTUKaMu.
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PEI'YJIIOBAHHSI HEBAJIAHCHOI EJEKTPOPYIIIAHOI CUIN
B3AEMHO HABAHTAKEHUX TAT'OBUX EJIEKTPOMALINH
MOCTIMHOI'O TA IYJbCYIOUOI'O CTPYMY

Po3rnsiHyTi NnUTaHHS perynioBaHHSA pPeXWMiB B3AaEMHOIO0 HAaBAHTAXEHHS TATOBMX €eKTPUYHMX MALUWH MOCTIN-
HOrO i NMyNbCyYOro CTPyMy MNMpu nNpoBefeHHi ix BunpobyBaHb. PO3rnsaHyTi cMcTeMU B3aEMHOrO HaBaHTaXEHHS
eNeKTPUYHUX MalnH 3 MexaHiYHMM CcnocoboM NOKPUTTSH enekTpUYHUX BTpaT. [oKasaHo, WO B TakUX cucremax
OCHOBHWM CMOCO60M KepyBaHHS PEXWMMOM B3aEMHOIO HaBaHTaXXEHHS eneKTPOMalUMH € perynoBaHHs ix Hebana-
HCHOT eNeKTPOMarHiTHOI NOTYXHOCTI LWISXOM 3MiHEHHS HebanaHCHOI e. p. C. sikopiB. poBeaeHMIA aHanis MoXxnu-
BUX crnocobis perynioBaHHA HebanaHCHOI €. p. C. B3AEMHO HaBaHTaXEHMX efleKTPOMallnH, OTPMUMaHi aHaniTUYHI
Ta rpadiyHi 3anexHocTi HebanaHCHOI €. p. C. BiAd TaKMX Kepyruymx napaMeTpiB siK Pi3HMUS MarHiTHMX MOTOKIB
€NeKTPOMaLlNH, Pi3HMUS KYTOBUX LUBMAKOCTEN Ta KoediuieHT nepepadvi Hanpyru nepeTBopioBaya enekTpuyHoi
NOTY>XXHOCTi. PO3rNAHYTO BapiaHTU KEPYBaHHSA PEXWMOM B3aEMHOIO HaBaHTaXEHHS TArOBMX eN1eKTPOMallnH 3 po-
36 KHMMM MarHiTHUMU XapakTepucTuKamu.

KniouoBi cnoBa: TArosa enekTpMyHa MallMHa, B3aEMHE HaBaHTaXEHHS, efleKTpPOMarHiTHa MOTYXHICTb, enekT-
popyLiiHa cuna, perynoBaHHS.
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REGULATION UNBALANCED ELECTROMOTIVE FORCES OF
MUTUAL LADEN TRACTION ELEKTROMASHINA DC AND
PULSATING CURRENT

The questions of mutual control modes of loading traction electric machines and constant pulsating current
during their tests. The systems of mutual loading of electrical machines with mechanical method coating electri-
cal losses. Shown that in such systems the main control method of mutual loading of electrical machines is to
regulate their unbalanced electrical magnetic power by changing the unbalanced e. d. f. anchors. The analysis
of possible methods of regulation unbalanced e. d. f. one-loaded electrical machines, analytical and graphical
dependencies unbalanced e. d. f. on such control parameters as the difference between the magnetic flux elec-
trical machines, and the difference between the angular speeds coefficient of the inverter voltage transfer elec-
trical power. The variants of the control regime of mutual loading traction electric machines with divergent
magnetic characteristics.

Keywords: traction electric machine, mutual loading, electric power magnetic, electric driving force, regula-
tion.
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