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Optimized Synthetic Making Test Facilities for Estimating
the Making Performance of Circuit Breaker

B aEE LB KT 55 A
(Seung-Jae Park - Yoon-Taek Suh - Maeng-Hyun Kim - Won-Pyo Song - Hee-Seog I§oh)

Abstract — Because all of the short—circuit testing laboratories have the limitation of test facilities, the synthetic making
test methods have been used to estimate the short-circuit making performance of the ultra high-voltage circuit breaker
as the alternative to direct test methods. So, KERI(Korea Eelctrotechnology Research institute) has completed the
construction of the synthetic making test facilities using the low capacity step-up transformer method which fulfill the
requirements specified in newly revised IEC 62271-100 Edition 1.1(2003) and have the testing capability up to 550kV,
63kA full-pole circuit breaker. The test facilities using the low capacity step-up transformer method presented in this
paper are made up of the unit equipments such as HCS(High-speed Closing Switch), ITMC(Initial Transient Making
Current) circuit and UP TR(low capacity step-up transformer) and have the operating range of 17.6°~145.1° for testing
the circuit breaker rated on up to 50kA and 43.1°~119.6° for more than 50kA.
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Fig. 1 Making process of circuit breaker
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Fig. 2 Synthetic making test using the L-C resonance circuit
method
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2442%9 ITMC 3z HAZAR=6000Q, C=55nF)3%
2443%9 UP TRY AA=A(Xg=5.88kQ, Rg=0.89kQ, cosd
=015 AU5)RH AUN7A ddstd d/Y dgH A
HAQ Aol 914z p=22°7} H 1, HCSY Hul Az
< 300psZ A ZH$ HCSEY T3 AAAZe] o3 4
2k y=6.5°7F ok 28z A0DFH H12)E HEd49 JtF
HAE F3ld gy e Adgst TR
@ Vg=135kVY 2% : [ ¢ crmin=43.1°, 9 cHmax=119.6°]

@ Vg=24kV<S A% : [ cimin=176° ¢ cmax=1451°
wetA A (13)3 2(14)8 ol-g3ld AldAdve] 7teHHE

T3l AFY Aol 135kVlME [0 min=43.1°, & max
=119.6°17} H3, HAFY AYo] 2£4kVAllHE [ 4in=176°

& max :145.10]7}' %‘:}
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Fig. 13 Test results of the low capacity step-up ransformer

method
x 1 AlgMddle] SEEM(Vg = 13.5kV)
Table 1 Operating range of test facility(Vg=13.5kV)
84'% 7 B 0 RCmin ‘9 RCmax 0 CHmin 0 CHmax 01 CHmin 0’ CHmax 01 min 01 max
FREA 6.5° 2.2° 8.7° 171.3° 51.8° 128.2° 43.1° 119.6° 43.1° 119.6°
W1 | AYAF : 63kA, ABAY : 350kVrms
k3 2 AMlgMdu|el SEEM(Vg = 24kV)
Table 2 Operating range of test facility(Vg = 24kV)
30}"’;1— 7 B 0 RCmin 0 RCmax 0 CHmin g CHmax 0’ CHmin 0' CHmax 0, min 0’ max
254 6.5° 2.2° 8.7° 171.3° 26.2° 153.8° 17.6° 145.1° 17.6° 145.1°
vz [ AEAF : 50kA, AEAY  350kVrms
x 3 S EAAEHo 2 HEAME Hut
Table 3 Application test results into synthetic making test
A7) 34 w4 A8 Ad ITMC 3= HCS gk A4 Zglolz
A | Fdaw| d¢ A | AR R C | zxn AT AA AZ faz Ad] A
(cVrms) | (kArms) | (kVrms) | (kVims) | (kKArms) | (@) | () ® | (Vin, kVp) | (tws) | (kvp) | (ms)
170 50 22.3 100-105 50.8 3000 110 2-3y | 255-30.2 | 106-112 | 115-135 |3.12-4.58
63 125 100-105 64.5 3000 110 2-734 134-17.1 | 108-117 | 112-142 |3.23-4.37
262 50 22.3 212-216 51.3 6000 55 4-Fy | 251-29.8 | 104-110 | 292-302 |3.78-5.03
63 125 212-216 64.8 6000 55 4- 3 13.1-16.8 | 108-114 | 295-300 |3.68-5.12
550 50 22.3 322 51.3 6000 55 4~ 29.3 106 454 9.87
3.8 =2
‘ 21%- ReF Ferld 4sAs Pel B A7E W)
; : 2y QAFL AP FAAGANIE AT AFHHA A
e Rt - a PAnlo] dislie B FHE FAAT FAFFAHA
. (a) ANEA (b) NEE& A7 (c) Alo] B= gl E 714 zde] oFH AAou. 2y FAF
(a) Test cell  (b) Test circuit breaker (c) Control board QAP HolEx L-C FHZ9 ALF $HEUY7E o] &3}

a3 12 MEY SAHAT|Y S 0|88 FEFUAE FH
Fig. 12 View of synthetic making test using the low capacity
step-up transformer method
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