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Abstract: The basic principle of over voltage suppression for voltage-limiting chopper circuit of traction converters was
introduced in details, and the selection criteria of voltage-limiting resistor was provided. Newton's law of cooling was derived to
obtain the real-time estimation formula of the voltage-limiting resistor temperature, and the over voltage protection strategy of the
resistor was proposed. The results of temperature estimation of the voltage-limiting resistor were given through experiments, and the
effectiveness of the over voltage suppression method used was proved.
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Fig. 1 Diagram of voltage-limiting chopper circuit operating
principle
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Fig. 2 Flow chart of over temperature protection method

for voltage-limiting resistor
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Table 1 Thermal resistance test value of voltage-limiting resistor
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Table 2 Voltage-limiting resistance value relative to temperature

IR T/C FEAE R/ Q R 7/°C FEAE R/Q
35.0 3.370 230.0 3.571
70.7 3.394 320.0 3.710
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Fig. 3 Temperature variation curve of voltage-limiting resistor
estimated by software

4.2 FEHIHIRIELER

P0G PRAE GRS Bk v 388, 5 AR dR b FHRA
il zh THLT BARAS, garh il B P15 s, MR
L BEL RS o A 5 SR . & 4 Sk DSP # il R 4R 5 v ]
Ei RS IR R, SRS 0.75 ms. M 4
ADVEW, W T aEgl s deab T H s s To0 T
PPRAS, SBChMER A ES . (2B TREE
BEH Ve, O R S B (B 4 216 F 1 B B o L
4 000 V. IS REY], BREHr AR I FE
il 30 A= B U RE, B b ) B R RS T R B 4
W T2 51 AR A A ) B [ B AP AE LC iR g, 24
PR A i i, B R AR S T IR o0 1

4000——

3900}
]%3800_. . .
3700
im3 600t _
o L A
T3 5001

33005

7.5 150 225 300 375 450 525 600 675
i E]/ms

P4 A B R B

Fig. 4 Test waveform of intermediate DC voltage

AT T 72 5| Z G0 PR i 8] 30 31 v 1) B3R
H A R A R, oA TR B )% . IGBT #%
HTF AR K T A fL i 5 B e L BH B 2 R A G R
25 W T BR R W BB B B i R L [RIBs, R T
1 PR FE B DR o e sy, 45 TSR R A A A A
@F%MFF& ARG, HES TS TR A B
AR, FRg T TR R P IR AR P R e,
I RHIE T AR SO R A 2 A R

KA SC T4 B3 78 T 1 T A B e H B 45

FSCPRAL RN, SEBL Tk g R G e ) O ER Y
o R A o BIR M e Lt B AL 58 O ik A HAR S B %
ol i el P 2 s VU FELRIORS 2 . FL iJJIJJKjC/

B 5 Hi BELBEL( S5 A 3R A4 i 2, 78 BAR S BN 5 R4 7 i
AL 3 A PR R R TR R SR,

R R L PR s i) AR S BB 2o iy T 11 1) A

NEG AR RAH TSRS B TR AL T I AR R
S 3k

(11 X5, M55 . DFsB RIHL4 0 gl g B B 5L o B e i
[0 ILE LIS, 2012(4): 84.
LIU Fang, TAO Yong. Cause analysis and improvement
of brake resistance band burning of DFsB locomotive[J].
Electric Drive for Locomotives, 2012(4): 84.

(2] SRIGE . SSa BRI I HL A= Sl i BELBE 5 4 A 20 A7 5 4
] PEBEPLFE S 805, 2014(2): 47-48.
HAN Zhiguo. Cause analysis and improvement of brake
resistance burning of SS4 electric locomotive[J]. Railway
Locomotive and Motor Car, 2014(2): 47-48.

(3] XU . PU2eb sk 2 52k A i) 2 iy BEL ik TS R F Y (]
PUARIRTTHPUE S |, 2018 (10): 31-34.
LIU Hai. Research on over-temperature protection of vehicle
brake resistance for Xi'an metro line 2[J]. Modern Urban
Transit, 2018 (10): 31-34.

[4] TRER, BRE, R4k . EW IR sl R L R R A
B % (0] Il L% 3l , 2017(4): 80-84.
TU Xi, MAO Kangxin, XU Shaolong. Over-temperature
protection of braking resistor for domestic metro vehicle[J].
Electric Drive for Locomotives, 2017(4): 80-84.

(51 JAmEE . —FBrs il s b B AR AP B (0], s
T, 2005(5): 39-41.
ZHOU Xiaofei. Thermal protection device to protect brake
resistor against over temperatures[J]. Power Electronics,
2005(5): 39-41.

[6] REEN, ZAR . FETHEIHE G )i BT R mife
AARBTIE (1] LA AL S) , 2017(3): 62-66.
TANG Yongpu, PENG Zijian. Research on the surface
heat transfer coefficient of brake resistor element based on
numerical method[J]. Electric Drive for Locomotives, 2017
(3): 62-66.

(71 Wtitss , Bscss | L3 (M
1, 2006: 14-15.
YANG Shiming, TAO Wenquan. Heat Transfer[M]. 4th ed.
Beijing: Higher Education Press, 2006: 14-15.

(8] XA, Xk . A AVE NS EATSY ()], AR
BT R (AR | 2005, 19(6): 23-27.
LIU Zhihua, LIU Ruijin. Study on cooling regularity for

1.4 W bR - EAEHE AR

Newton's law of cooling[J]. Journal Of Shandong University
Of Technology(Nature Science Edition), 2005, 19(6): 23-27.



