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DWL-32 continuous dual-sleeper tamping
and stabilizing vehicle
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Table 1 Basic parameters of the tamping and stabilizing

Fig. 1
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Table 2 Performance indicators under various conditions km/h

S H ZHE
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Fig. 2 Curves of traction characteristics and grade resistance
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Fig. 3 Curve of braking characteristics
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Fig. 4 Block diagram of electric drive system
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Fig. 5 Main circuit topology of traction converter
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Table 3 Main technical parameters of traction converter

ZHH SHH B
ARV 3AC 1350 (3AC 600 ~ 1 400)
HE AR /Hz 90
iy HLUR/V 3x3AC 0 ~ 1 400
LITRABC SNGERTTNA >3x460
i AU HL T/ A >3x380
e K ITF A4 Hz 500
i 4 494 Hz 0~290
B % >98
Pl PSeay|
AN IKAEIRE A (FNEKA R E)
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AR (T, JEWHEZ (C5). Wilkss (QF) Kfhik
s, HAmERIMELE 6.
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Fig. 6 Main circuit topology of auxiliary converter
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Table 4 Main technical parameters of auxiliary converter

240 H SHE
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Nl 33 A5 4y AR R /Hz 113.33
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KRR A LR KV B A 454, B 4L E 3
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W, RS HANER S s .

R AEGIHPLEERARSHL

Table 5 Main technical parameters of traction motor
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A /Hz 0 ~290
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#*6 s R SR

Table 6 Main technical parameters of braking resistor

SR H SR
EENSERIENL®) 6.0(1£5%)@20 °C
LR kW 375
PANEL VY% DC 1950
IR LR/ V DC 2 150
KALHLH /v 3AC 380
AL A5/ Hz 50
KAL)= /W 2x1.5
BT LRI RES

i S VF I R T 640 °C, R R R AL . %l shH
RHL 2 B 3 RS A0 AL PR . R A R R, SR
Tt M EAR/NT 2474 K, R ELEH sh TR, HAF
A IP6S B 5 W E A e brifie, AR 4 sh J1 il sh T4
PAL AT SR LR

2.6 Leim&EHA
TR S . Bk Rg SO
R, 4iGmststr S EEE ETT LA K,
IRZESETT . M. MR a, %L
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2.6.1  EEEETT T AR S| LA S
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A BSGETTHBE | 3hAE S| SRR R, 1T
TE IR KT R IR P, 3205 kW (FEILAE 515 PEA
WOERR SRR ), mdiat T A s AL R AR 0, h
0,="P, (’7“7721’73) @)
A g, WAEGIRHLSRE L, B0.905 7, A5
PLEL S, H0.95; n, o 28 5] A8 it #45% 8 Ui i A8 R0 %
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HE(7)iH5E 58] 0,=741.5kV-A.
2,62 ARAEHAEGETT CALAE S | R T
Yl EFT TAUR, #5840 1.6 km/hHEGETT,
(1) ~ K6) T fR iR KT R # P,y 225
kW, #E5|HILTRER O, N
0,= Plz/(77127722’73) (8)
L, WS HEALTREE, HL0.95; n, 45| H
PR, 066,
()45 0,,=37.0 kV-A,
2.63 3AC 380 Vil A miT A
T4 3AC 380 VBN B FEAUFER RS, &
JEAL. 8. BEASE, G800t TR P, 84 kW,
5 R B 0 BOR R I T AR, UL R %n=0.8,
AR RER 0, N
0, = n'le/(W4’75’76’73) )
K n, AHBI ARG YRR B, HL0.85; », i)

B LR A RUE, B0.955 n o il B AR AR A%
110.95,

HRAE (9115315 8] 0,=90.3 kV-A.
2.6.4 3AC 380 VAR gk A i o

T4 3AC 380 VAR ML B 2 3 24045 TR/ NS
HLBL. H5 RSNl . FRUEIRSI L. FFIadRsh L.
THRREE AL VR E LA LA, &
Gt TR & P, 4 228.9 kW, BUIEFH R ¥ n=0.85,
AR 0, N

0= ”’Pzz/(ﬂz’tng%’?s) (10)
el IR B A TIPS, B0.85;5 nL iRk
AAREEGRCE, HL0.95,

HRAE(10) 5] 0,,=253.6 kV-A.

2.6.5 MR AEHLA T

AR 23 3 LR SV R SR R S R,
AR | RS BRI S )y, MR
HLII PR 400 kW, BRI BTR AR O

0;= P, (777778713) (11)
Ko o MR IE AL RS, H0.955; n Ml
FHAPLACE, H0.950.
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i bk, mEEia T To0 A A 5 i AL S 4B
AR, MR RRERE B TAE; Bl EfT T
LT B R ALY TR, RS T TOL T, 450
RIS TR 0 A F

Qg=Q11+Q21 (12)
0,=0,+0,+0; (13)

SRR R, Mt T TR T
PENVAEAT 0L, Seih &k LA i i A TR Z KT 831.8
kV-A, ZVCELERS, i S2I0 A L)% 858 kW,
KHHUBRER F 800 kW (75K 842.1 kV-A), HE
BHARSENR TR,

#7 BB EEEARSE

Table 7 Main technical parameters of diesel generator

ZHUTH ZHUE
BRI KW 800
i 3 = AH AT L R LV 600 ~ 1 350
iy H R AR %/ Hz 90
i N R LT/ A 360
Ja B B R HL /A 420
FEFBe 2 U H B/ mH 0.5012
Jh i SE 2 s EL B/ mH 0.6525

3 ILLEIE

3.1 BEREBITLR
B E RS e Ay X 8] R as AT PERE , FERMRIE
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Fig. 7 Curve of actual traction characteristics during high-speed
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Fig. 8 Curves of speed and torque under working and running
conditions
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Fig. 9 Curve of temperature rise during high-speed towing
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Design of electric drive system for the DWL-32 continuous dual-sleeper
tamping and stabilizing vehicle

MA Zhanchuan
(China Railway Kunming Group Co., Ltd., Kunming, Yunnan 650011, China)

Abstract: Current diesel-hydraulic/hydrodynamic drive systems for tamping and stabilizing vehicles suffer from high energy con-
sumption, lagging torque response, low working efficiency, and inconvenient maintenance. This paper addresses these issues in the con-
text of the DWL-32 continuous dual-sleeper tamping and stabilizing vehicle. It proposes a permanent magnet electric drive system solu-
tion that innovatively introduces electric traction technology to achieve integrated high- and low-speed traction of the complete vehicle
and high-precision working at constant low speeds. Firstly, requirements for various working conditions were decomposed and quanti-
fied, and further calculations were conducted to derive traction/braking characteristics. Secondly, based on the traction and running char-
acteristics, an electric drive system topology was built using permanent magnet electric drive technology, followed by the calculation and
analysis for the electric drive system and the design of key components. Thirdly, for high-precision working at constant low speeds, the
permanent magnet traction motor design was optimized, and the converter drive control mode was selected. Finally, key component pro-
totypes developed for the electric drive system were tested on the bench and complete vehicle tests were carried out. Bench test results
show that the electric drive system meets the temperature rise requirements during high-speed towing. Complete vehicle test results show
that the designed electric drive system is rationally structured and delivers reliable performance that meets the requirements in complete
vehicle traction as well as working and running conditions and achieves efficient response to control requirements at constant low
speeds. Compared with the traditional technology route of hydraulic/hydrodynamic drive, the proposed solution improves working effi-
ciency by 15%, providing strong support for the electrification upgrade and transformation of new-generation large-scale track mainte-
nance machinery.

Keywords: large-scale track maintenance machinery; continuous tamping and stabilizing vehicle; electric drive; high-speed

traction; low-constant-speed operation; permanent magnet traction motor
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