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SUMMARY

I. TITLE :

A Study on the Development of Current Limiting Solid —State Circ-

uit Breaker by using Power Semiconductor.

I. Objectives and Importance :

Up to now, there were many studies on the mechanical circuit brea-
ker in order to enhance it's performance of interrupting fault current,
but it has some difficult for reducing it’s interrupting performance
time drastically as well as minimizing the need for maintenance.

In order to compensate for their shortcoming of mechanical circuit
breaker, solid state circuit breaker which has no mechanical moving
parts is considered with the recent progress in the area of fabrication
technique of power semiconduct device and it’s application.

Solid —state circuit breaker has some merits compared to mechanical
one i.e. maintenance free, short performance time and controllable cl-
osing phase, etc.

In this study we deal with newly developed solid state circuit brea-
kers and analyze the interrupting phenomenon with software.

And we also take the porformance test of prototype solid state cire-

uit breaker in the labolatory.



II. Contents :

1) A study on the development of current limiting solid state circu-
it breaker (3.6KV, 400A, 10KA)
2) Development of closing and trip circuit

3) Development of prototype solid state circuit breaker

IV. Conclusion :

This study deals with newly development solid —state circuit break-
er using GTO and current limiting resistor.

Transient phenomenon is analyzed by mathematical model and EM-
TP (Electro Magnetic Transient Program) and the results are confir-
med by the performance test with prototype circuit breaker at labor-

atory.
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’ GTO TURN-OFF ANALYSIS PROGRAM
’***#*****#*******************************#*********
DEF FNACOS(X)=—-ATN{X/SQR(-X*X+1) }+1.5708

DEF FNACTH(X)=LOG({1+X)/(1-X))/2

DEF FNSH(X)=(EXP(X)-EXP(-X)}/2

DEF FNCH(X)=(EXP(X)+EXP(-X))/2

L=.001:C=.000004

INPUT "RL=";RL

100 INPUT "IXM=";IXM

110 VY=IXM*RL

120 EB=500

130 ALP=1/(2¥RL¥C)

140 WO=1/((L*C)".5)

150 IF WO>=ALP THEN 380

160 W=(ALP"2-WO"2}".5

170 NI=ALP/WO

180 ?®¥kkikxk ALPA > WO ¥kkckkskkkkk

190 NU=IXM/C:DE=IXM*ALP/{C*W)+EB* (W 2—-ALP"2}/W
200 X=W/ALP

210 T1=FNACTH(X}/W:T2=T1*1000000!

220 VC=IXM/{W*C)*EXP(-ALP*T1)*FNSH(W*T1)

230

VS=EB*{ 1~ ( ENCH (W*T1 ) +ALP/W¥FNSH{W*T1) ) ¥*EXP(-ALP*T1) )

240 VT=VC+VS:VR=VT

250 PRINT "T1=";T2;"uSEC","E/E1=";VR

260 INPUT " JUST MOMENT !!!!!!(SINH)";XX

270 SCREEN 2

280 LINE(0,0)-(0,200):LINE(0,100)}-(600,100)
290 FOR I=0 TO 10 STEP .0000001

300 VC=IXM/(W*C)*EXP(-ALP*I)*FNSH({W*I)

310 VS=EB*(1—(FNCH(W*I)+ALP/W*FNSH(W*I))*EXP(-ALP*I})
320 VI=VC+Vs

330 Y=VT/10+100:Y1=VC/10+100:Y2=VS/10+100

340 PSET(J,Y):PSET{(J,Y1):PSET(J,Y2)

350 J=J+1

360 NEXT I

370 TREkkRRR* WO > ALPA *dkkkkkkkkk

380 W=(WO"2-ALP"2})".5

390 NU=IXM/C:DE=IXM¥ALP/(C*W)-EB*(ALP " 2+W"2)/W
400 X=W/ALP

410 T1=ATN(X)/W:T2=T1*1000000!

420 VC=IXM/{ WkC)*EXP{-ALP*T1)*SIN(W*T1)

430 VS=EB*(1—(COS(W*T1)+ALP/W*SIN(W*T1))*EXP(—ALP*TI))
440 VI=VC+VS:VR=VT

450 PRINT "T1=";T2;"uSEC","E/E1=";VR

460 INPUT " JUST MOMENT !!!!!!1{SIN)";XX



470 SCREEN 2

480 LINE(0,0)—-(O,ZOO):LINE(O,lOO)-(BOO,lOO)

490 FOR I=0 TO 10 STEP . 000001

500 VC=IXM/ (WXC)*EXP(-ALP*T Y*SIN({WXT)

510 VS=EB*(1~(COS(W*I)+ALP/W*SIN(W*I))*EXP(—ALP*I))
520 VT=VC+VS

530 Y=VT/20+100:Y1=VC/20+100:Y2=VS/20+100

540 PSEI‘(J,Y):PSE'I‘(J,Yl}:PSE.‘I‘(J,YZ)

550 J=J+1

560 NEXT I
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