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Design and implementation of limit performance testing system for DC switching
devices

XIE Pengfei, TANG Deping, HUANG Caineng, PENG Kai
(Hefei Kewell Power System Co.,Ltd., Hefei 230093, China)

Abstract: In order to meet the testing requirements of the ultimate performance of DC switching devices in
capacitive switching ability, ultimate breaking ability and short circuit tolerance ability, a new type of ultimate
performance testing system for 150 ~1 200 V DC switching devices is designed, including the topological design
of the main loop of the system, and the control unit design, and the design and selection of the core devices, and
the operating interface design. A ultimate performance test system which can store energy by ultracapacitor and use
IGBT as control unit was proposed to meet the requirements of short-time large current and high power output. The
response speed of the test system is up to ps level, and the time control accuracy is less than 0.5 ms, which can meet
the performance test of DC switch in the ultimate working condition of 1 ~ 12 kA. At the same time, the dependence

of the test platform on power grid capacity is solved.

Key words: DC switching devices; ultimate performance; capacitive switching ability; ultimate breaking ability;

short circuit tolerance ability

0 B
£l DC 1000 VI LAHLE % &, [ b i e
PR TR R . BRI A TR B B A ) Bk E e b i 7 & K b 7 4
KEER, T RIS BB o, DU ekt 2 o 2210 P 2 0k ST
AW et R R E (2021GJ050)

Www.eage.com.cn 2022458 - | 73



FEixit | Engineering Design
RE SPERELA I v Stk i IR € T AN R K &
AR,

H T O A% ol R Sl BB Ay . R
F i A5 2 A e M, ol 36 2 1k fr
B AR PR L 43 T e 0 M A e 5 T 52 RE
AR, 6 Tk G AR AR PR 00 T B 7 o A BB D vl S A
JE o JE AR = A AR BRI L % GE AR T i
FIUH B W B AR R RE R A, B i B &Ry 5
KB, PN bR g VA He 2% Fn BH 8 2 fh 2k
Friik, JFHMGK A R IR KA T 2 LB AT
T8 0 T AR S 72

BT B MTT, A ST E R
BRI IR PERE M RS %, Wk T ESMIK

TIiEEAS . A R RO R SRS, PR A RY
P A S5 A FOE il 75 75 R UE T IR BR T 58 At T~
(e Zh A P e MR R A, R AR BT
KIRBE % 2, WA

1 M RFEH AR

11 REHFRIKT

LRI 56 & 1 W PR RE I I 28 S8 — b s o
BHEE . PIPERI KM A ESRE, rIEHLE IR G
a PR AE Bl A e . R BRI LR T B 45 BT RE
DA B 57 % AR 3 L IR RE DO T 00 . K AR S8
B R R A, I S LA e v o
BARE AR, B LR AR F P BT An I LT

W 1] {7 ML D

e B et S—
PC= 1wz

Control 3|

| —

ﬁiﬁﬁ$ %mﬁﬁ#

=] SI(IGBT) S2(IGBT),
IL e
Control 1 Controll 2

AR ER

]
L

U\ i
MCU

1 ERFXRFERR MRS E B BRH

Fig. 1 The main circuit topology of limit performance testing system for DC switching devices

EHEFEEE T

1) RABIOFEARREFGEEIT, WL
WL 2 5 T DR R IR [R] DK Sh 2 R I R RE
3, T R0 R v P B 1) L 9 L 90 5 A 20 L 2%
MR w7 7 AN S s, REORUIE T U R
FURE A, SCORIE T B A KB B 55 v Y 52
bR, KILa, REMmEhd.

2) I SAE R L ) - JF R IGB T2 il
ax F, FIHTGBT Pk By i B e, SK 8L 13T
MR (] A RS 42 s W, IGBTH R 5 #iK
TR B IR &, e 7T MGl R
G VIR REL % K = R A ] A% B T DL A 32 e 4 A

3) RGLRM LEHLADSP A & 1Y 5 il #%
O, BRLALRAFHER ML, @t APLEH
B bR P S BN T OCRY LA . Bt S

74 | © 20202 415 EH

LR R GEN % BT RO RG M BC & 5 T A2 HLR
DSP28335 4 i fill . oT HY FF e 4 fhildE, AE W 3
EATHURAERE &5, SUTTIAT B A A R P B4
i, WL IGBTI A ik B & 3h 1, 74
AT AR PR T OO, [R] IR S ST T A e o
i BE 4 11

4) e o B R A AE B BORT e (0 A
o LB, TR A PRl T AR R, (RN SR
PRAEAE RS A T OO 5 ol R 97 280000 5 i
2 PHLE P BB PR S Sk L, AR SO A R
v PR A R 2 PEL M T3
1.2 2% E it

A28 1) Tl % e T L 4G b AL AL A% A 1] R0 T Az AL
25 1) 1] % R S 4 o HG R b (o ATLA%E il Il % S A B
V- OE iR IR I N DAL o | T2



FLIEIF IS PR R PEREMIA RSN BE V1559 B

W% A4,
AT HLEE I B 0 4E 4 12 2 HR A R 2B R .
THSH Ik E
b
g

o] kA TE i

ply ek pelie s AR
W " . ERTE
L | R | IR |

B2 EiRFFRBF[ERRR IR R 5 Al E R
Fig. 2 Control loop of UPPER computer in limit performance

testing system for DC switching devices
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Fig. 3 Control loop of limit performance testing system for DC

switching devices
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Fig. 4 Drive synchronous control scheme
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Fig. 5 Capacitive switch on test logic sequence diagram
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Fig. 6 Logical sequence diagram of limit breaking ability test
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Fig. 7 Short circuit load capacity test control logic diagram

3 HEKRERSH

RIS B B 8 OGP T 0 A &R
G, ok B R A i R L A R 2 0 AT L DT
MBI anE 8o . MR B /T UAE H,
PENCTHIF A 4289 ps, HLRHREIKF9 365 A,
BE R RS EAED 880 AZcAy, LTI 57 2 il bt
Al 44.77 ms, HiZERI4.8 msigZEEAMEL, /I
F0.1 ms Ay il o W L

www.eage.com.cn

pES

Engineering Design |

B8 mEEREEENNIRIKRE
Fig. 8 Short circuit load capacity test waveform
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Fig. 9 Waveform diagram of ultimate breaking ability test
FAA S ZFEBIEDC 450 VI{EH %
T, WEfEHEL 450 AL FUE 400 AR TR
WAL MR, WIEME L0 R, @ iR w]
CAA U (e v i 4 25 DN T I ] RE 0% s 42 il £
52 mstiA,

B 10 FiEdat hitiER E

Fig. 10 Capacitive switching ability test waveform
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Tab. Peak loop IGBT module flow equalization test results
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