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A New Excitation Control Device for Brushless Alternator of Electrical

Wheels Autonomous Dump Truck

FENG Bing> YANG Dong-xin LIU Song-bai

( Zhuzhou CSR Times Electric Co.,Ltd., Zhuzhou, Hunan 412001,China )

Abstract: It designed a new excitation control device for brushless alternator of electrical wheels autonomous dump truck. In order to

control excitation current effectively, it used DSP as its control unit and function modules with serial and CAN communication to sample all

kinds of signal and process algorithms for effective regulation of the excitation current. Experimental results show that this device can achieve

the expected design results.
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Fig.1 Schematic diagram of excitation control for brushless
alternator of electrical wheels autonomous dump truck
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Fig.2 Block diagram of the excitation control system for electrical
wheels autonomous dump truck
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Fig.3 Block diagram of the least excitation control unit
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Fig.4 Power supply of the excitation control unit
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Fig.5 Block diagram of configuration for communications interface
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Fig.6 Flow chart of digital input and output
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Fig.7 Flow chart of analog signals processing
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Fig.8 Block diagram of PWM output circuit
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Fig.9 Block diagram of software for excitation control system
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Fig.10 Block diagram for incremental PID control algorithm

Au(kT) = u(kT) = u[(k =1)T1=K, {e(kT) -
e[(k=1)T1} + K e(kT) + K, {e(kT) —
2¢[(k=DT ]+ el(k=2)T]} (1)

P oy ——PIDFE R AR (1 ——PID¥E
Hs T Kk, —— B REG K — U R
K~ REG e (k) kAT R 09 D 25065
u(k)y—=F kAT R B4 R
3 I

Xl A ) 2R R HEA TR RIS, R H ML A 0 i
FRtE I 25 AR FsR 2 iR . ATLAER H, IZ RG]
T WA e AL f Y e Rl R il R PR A
Seal i, RGERETER B IS N E RAF, IR R
2

A1 AubskE R, AN B YR

(&RB R TR ) b9 X F

Tab.1 Relationship among alternator speed, excitation
current and alternator output voltage

EX & 00
HE /e min-! 800 1000 1200 1400 1500 1900
o B R A 4.08 2.64 4.64 407 383 4.78

ERMARE (£
B EH AR ) v 445 435 752 876 916 1280

k)0 RemErEBEre iR, A6 R
(BT HRT )X A
Tab.2 Relationship among alternator rated speed,
excitation current and alternator output current

EX & 00

HE /e min-! 1900 1900 1900 1900 1900 1900 1900 1900

BhREER R /A 1.69 2.17 2.65 3.13 3.61 3.84 4.08 4.55

FERMEEFE /A 167 211 250 299 343 365 395 434
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Fig.11 Waveforms of DC link voltage and excitation current in
the combination test (F4#% 60 1)



