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Method for Forecasting Current Zero Point in Synthetic Short Circuit Test
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Abstract: In this paper,a kind of current zero-cross point prediction method based on recursion algorithm is proposed

for Weil synthetic test circuit which is used for the test on high voltage and high power switchgear.

The error

source and error elimination methods are analyzed. In order to verify the accuracy of the method,a measurement

and control system based on DSP and used for the synthetic test circuit is developed. The actual test results show

that the proposed method,as well as the developed hardware and software are feasible and valuable for application.
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Fig. 1 Weil synthetic circuit diagram
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Fig. 2 Wave shape of current of synthetic circuit

|2 QS RSN\ o0 (O S e S g WL T e
SP FTHL 5 25, sz i L R fE 5 . DT 2 o]
DLE BT o, ST st SP i i &k 4B
T AR AR By R 2 R AR B B K R
25T G BH I R REPE 5 R B T B T AE R
T BB REPEARAT B A i e 2 SR Y
TE be BeWFE N (200~500 ws), HA HIR i, Wil SP
e, TR 2 e s, T g AR SP o Y HL T
F ORI, IS YRS L ST BB it A 1) SRR
Wi o Ro F1 Co 2 R I8 15 I 25K 52 P TR A 288, iR
PG ORI bR EZOR ) [ LR B AR 2 P a
S 220 DA 00 B E i e b A EAR R
I BAE a sSBT 2R UE R R IR Y TERR A, B AARIIE
£,=200~500 ps?!,

2 HREAMREREEREDE

2.1 HEREMEEEANX

I F, T A AR L1213

i(t)=I,,sin(wt+p—P)—1I, sin(ty—p)e ™", (1)

()1, by i F I R B 0 R R A s 0 S
U5 A8 o Sy 3% Bk (B] L AR 1 5 b A HR TRV S
T HL A AR AR 5 Ay 20 B o D I [ 0 502 A T
b 0 A A A U IICH BEAE AR A H SRR etk S
AN TR T A2 Ak, PRI O i P, 3 S B 4 1 R R R
5% 3 U [V SIS B P 1) T e

B — A JEU R A N A A3, SR A [R] [] B&
Atz%zﬁ

J T itz & B D=1, sin (p—¢), WA LG A
BIHRIA A,

i(k)=1, sin(2™E

N

k
M b)Dexp(—
2wk

N +mHp—p)-Dexp(—
4 S(k)=i(k)+i(k+N/2), WA
S(k)=i(k)+i(k+N/2)=

2 =) -Dexp(-

21k k 1
“]TV +T+)—b)-Dexp(- N o )=

k 1
FNr )[l+exp(—w)]o
IR S(RYHI RS N exp(——

fN-1
B, W 2

+f—¢)—Dexp(- )s

k
F-N-T
21k )

i(k)=I,,sin( N

ko1 )°
[Nt 2f7

i(k+N/I2)=I,,sin(

k
ch.T

1, sin( )+

1, sin(

—Dexp(-

I 45 LU KR

S?(k)=S(k-1)-S(k+1), (2)

L. _ Li(h=1)+ik=1+N2)P
kN1 = D vit—zeniy] "W G)

X(2) .3k RTINS k=2,3, -,

S (0),i(1), -, i(N/2+1), wt ] Lk #E
Hi(IV/2+1) 22 S5 B TR A e 220 1 I P O R B A
WU, 27 RAE B AJE U N2 B — A SRR A
R TT AR e =X (3) 338 4 A5 ) J 2 1 H D
22 BEEZNRERRE

TR L AR N B SR TR, E G
BRI R R S S ok B R LR 3,

1) 7 SR 2 H 3 B TR TD B ok Ae=10 s, B —A>
JEI R AR N=2 000 4~ 55 ;

2) 24 R AL F j=N/2+100=1 100 K}, B ¢, BF %1, 3=




WIS M, WK, X AN, AR R TS b B B L A T I - 59 -

801
60T
401
20F

0
=20t
-40F
-60 T
-80F
-100
-120

I/KA

0 1,0 2I0 310 4I0 SIO 6IO
t/ms
3 ERBEREEE
Fig. 3 Short circuit current waveform
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Fig. 4 Recursive algorithm to predict the current zero
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Fig. 5 The system operation flow chart
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Fig. 6 Influence of frequency change to algorithm
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Fig. 7 The hardware circuit diagram
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