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Analysis on Asynchronous Power Generation System for Diesel Locomotive

FENG Haibo, HU Jisheng

( College of Electrical and Information Engineering, Dalian Jiaotong University, Dalian, Liaoning 116028, China )

Abstract: Aiming at the problem of low power factor and efficiency of the asynchronous motor in the steady-state operation of
the asynchronous generator in the traction power generation system of the diesel locomotive, the zero reactive power and the maximum
torque-current ratio control method was adopted. Firstly, the electromagnetic relation of the induction motor in the rotating coordinate
system was analyzed, and the equations of zero reactive power and maximum torque current ratio(MTPA) control were discussed.
Secondly, under the limitation of the intermediate DC link, the field weakening curve of the asynchronous generator was analyzed,
the minimum current operating point was found, and the current trajectory planning was completed. On the premise of ensuring the
stable operation of the traction power generation system, the working efficiency of the motor and the inverter was improved. Finally,
simulation of system was taken out with Simulink software.

Keywords: diesel locomotive; asynchronous motor; unit power factor; MTPA; field weakening control; simulation

A R RGN R N BANRCR, RSO TR
HUPLI DA, SRTJC I )R 0 R 5 e KA

0 3l

il

S RPLHA RN, R s, g
Jrfi o BAMREERE AT, Sl LA B AR A
Pl A BT TG R L HORIE A A8 sl
FAT, 7ENBILE L sh R rh a5 R RG22 R H]
AL, SEHS%, @B mi e dl R4, 4E
ProsA e TR A AL RS AT LAAT 2 A
Rl fag o, [HAFAESCHR [3] 15 A9 S 28 BT =S
s, LR AR BRI A k. D8

BAS B #: 2020-02-07; 4= B #: 2021-01-06

T EC P R, RO B FIHA, e il SR
AT 2

1 ROBHINFRE
A LR R Tk e ), LR

TSI M, B TR TR0 T, e
FEAMRARZR T B HATT T IR A 5 R 4

BAEMEE . LAk (1995—) , B, MEARA, FFRF &Pl FiRia 4748 & 8 348 ; E-mail: fenghb0722@163.com



551 WhIEEN, WILRIE . ARABLE S A0 R RGO 105
u,\ (R+Lp -ol Lp -oL. )i, o =t tny Lk 10)
Z’lsT a)sLs Rs +Lsp wsLm me isT T; l//r 7; lSM
wy, | | Lp  -oL, R+Lp -wlL | i, * (3) AT RIAL, AT AR A5 S Ry AR AL AN
Z/er a)fLm me a)fLr Rr + Lrp irT ‘F :

©)

ZTZEEF' Usm, UsT ﬁ%?Mﬁhﬂl T%B’\]Eﬁ}i, Urm, UrT 7‘7%
5 MHAN TRV LIRS i, i 958 1 MOBHAD TR LI
Iy Ter T MOBWFD THROETHRIE ;s o N TREDE v, 1Y
LA o WA S TR 22 MBUE; R2E 155
ROQRL; R N THERORM; Lo WHE LT
HUEG p MR T

Xf AR S AL N T 0G5 ) R, B T
B wu=y Ml wr= 0, BEEE T FELN

Vo = Loy + Ly

Vo =Lig+ L1,

Wor = Lyl + Ly =V,

Y,=Li,+Li,=0

o T RS IR S 45, i T
JE2 0o th=C () #= @) alsn, BB D AL
Tt
U, R+Lp -olL, L.p

S

@)

—oL, \( iy
U oL, R+Lp oL, L.p | i,
o || Lp 0o R+Lp 0 |i,
0 oL, 0 oL, R ir

T

2 2) A1 (3) W RISK 4% i S 5 T e BE
KA

(©))

p

irM == Ewr (4)
. o,
ig=— Rf W, )

Fee Tt AAASK (), ATRIGRHE TR S 51
WEBER AR -

. _I+Tp

lsM = L—l//r (6)
, L

lsT = a)f L_Wr (7)

ﬁ[:‘:l: ﬂ ﬂ?%%ﬂﬂ‘rﬁjﬁﬁ, 71r:Lr/Rro
R T.
L, .
T; = 15pn Lm l//rls’r (8)

e po AU
oz (6) AT, T RAEERSERT, o= dwLn, #K
FeRE T RN

2

L
7’; =15pn fl’sMisT (9)

T

WRIELL AR, AT RN

. . L, ,
usM = RslsM + o-LsplsM + L_ pl//r - a)so-lesT

r (11)

m .
Wr + COso-Ls lsM

Uy, =Ri,; +oL pist+o,

S
T

LZ
. : G=]_ - o
Evee I

ST

ML TRASE, ZuE R, 254G
= (6) A=k (11), EFHE AR R

u,, =-0.0Li,

EMFEL BAELG R, R B R R
FETE—E Wa Bl Py, R 22 51 A2 38 45 4t i R o
LI S A DR — o IITE LN, PRI

iszM +i52T gIszmax (13 )
iy Gy S U (14)
= (12) 1A (14), 775
(a)sO-LsisT)2+ (a)sLsisM)zzuszmax (15)
ﬁ[{j: Is max ﬁﬁi%*ﬂﬁ%ﬁﬁﬁ@%ﬁ%?ﬁ; Us max %EEA
= Yo

FRAS (A A PR R AR RAT LT, Ysmax BNE

TERERE e bR 2, 30 (13) BRI R IR, 3 (15)
PR et AR BRAM 5]

2 FTHRIIERSHR

LS A RHUT®R 2, MR, ek IElT
SARVIE S PNE T | N s eI 1 S F PN
AR LIRS T AT, R i S U S 2B AL K L AL
A —EB L BT EBRIIRTTR, 5IAK
RS AS [ B, P 1 R o

T

IS

K1 LR

Fig. 1 Steady state vector diagram of generator
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Fig. 8 Current trajectories of different control strategies
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