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Comparison of Thermal Recovery Characteristics of Hybrid Type Model Gas
Interrupters According to the Arrangement of Thermal
Expansion Chamber and Puffer Cylinder

CE I MR - R N
(Ki-Dong Song - Jin-Kyo Chong - Kyong-Yop Park)

Abstract - In this study, the three type hybrid interrupters according to the arrangement of the thermal expansion
chamber and the puffer cylinder(they are called “serial type”, “parallel/exchanged type”, and “parallel/separated type”
respectively in this work) were designed and manufactured. This paper presents the tested results of the thermal
recovery characteristics on the interrupters using a simplified synthetic test facility. The “serial type” hybrid interrupter
which is to obtain more easily the pressure rise for the thermal recovery compared with the others has the best
capability in the thermal recovery characteristics. In order to investigate the stress on the operating mechanism, the
distortion of the stroke wave in on-load test was examined to the stroke curve in no-load test. The biggest distortion
was occurred in the “parallel/exchanged type” hybrid interrupter. Finally, the small interruption capability on the three
type interrupters was estimated by a theoretical form and the “parallel/separated type” hybrid interrupter has the
advantage of the others in the view of structure.
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Fig. 1 Current interruption of “serial type™ hybrid Interrupter.
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Fig. 4 Diagram of model gas circuit breaker.

3. YIS EHAY

AFAD AFo HAste ddse P42 I
(thermal recovery)d 3} &} A A 3} E-(dielectric recovery)X 3}
2 ERE F Utk ola 29 F ofa FHAAold FF3}
= sHEYA 9 n2rtAvE WZEe] =AAMS 97 Al
A5Eo] =& FHE3 EAQ(transient recovery voltage,
TRV)e] 78] 7] wj&e AF A FAE ALse] vk
g AR/t 224 Hed oAL ola-F MR (post arc
current)et 1 ¥k o] HFe s FAH 1+ o=z FFd
E F€ g g9 AYAsE FALT FAe sAUAY
AAg, n27t29 4 a8l F9 Yrta F9ez
& Wzztgo] dojdr} ojg ol AFAG F HAH Ao
d= 7tdd e F shA "ol A 2AEA Hy,
E Alol9] £x 9ol we} GH3H HJF2 At FA
203

24899 43I0 e AYHo DU J|FoR 9
oM QFH okz-F WF 2717 o] gk FUIt @

2, Fpselvlel oba-% AFe @)
W Agols 348 Eoherd &
Mol D3AF7 oA 2A B AFAG F A
e hZ-F AR Lo e WBE HDF 2ol Fojzl

405)‘,—(11'«: - Rar D
c

WRYD T Mariel WMo GE BUss Y JlaKiciPel HA s

Trans. KIEE. Vol. 53B, No. 12, DEC, 2004

471N, dV/dte AU 358, R, otauAA
ole) A%, ti Aztolch

a9 55 Aol 4¥ A9 HEHA AR, AU
& UEhd ROIHEAHAE HIBD. ALARY 7187
di/dts Agole) ARAE AR zEdzY 2718 Uehd
W, dV/dte AE17d dgsord A%k 2EdsY A7E
vehdh di/dts] 2717 3484 S chaddAteld A

£ F7he] 409 R, o &l B&, oka-F AF
ot Zob A B BB 45E dv/
FAYFE oka-F WFY A7E 3748 ol A
2EHAYel oA o) di/dist dv/dt &g WEHAA A B
B 4438452 detstad. Age FuEd [
AA3) APl g o GANGUNE ot

Is

Lt
di/dt \—- dv/dt

TRY

Y 5 Richol] MEZsh Ao tiEAel Mt Y ME oY
Fig. 5 Typical waves of voltage and current in interruption
success.

4. 23 ¢ 4

a9 62 EAHQA FAHARYY o8 Ued 3o 3
4y HgirE AdRzt 2dd AFF HLE JEE A
olty, 223 Zolx 800mm o3 A|Z(arcing time)e
130ms, AF= AFFZ(oop)ol A ¢F 36kApeak, otaHY
(Varc)& 37 < 200V, #3344 Ad gadse ¢
163bard < & 4 Urh

Zr Ao digk EHHE SN FAE £ 1% 2, 3
o Z+z+ ARt

F-Ral Ale] 3o e AaRey e uel
3 Aol g g4 etz dvk F, B8 Adge] gAY
o] WP Qs Y Wol F& “HEY" Hiis
ek o]l QrEabgol Llbar2 7HE E3, o] 713 e
‘HE/EEY BEAS AR ¢EdSe] 04dbarE 7MY
=},

& 1% 2, 39 AMEZAFAANA AA FA 3] EA 5 (critical

> [}

554 v 727



BRBEFIAXEE 53BL 123 2004F 128

capability of thermal recovery)S ztzb “H & d”o] di/dt=
125A/us, dV/dt=89kV/ys, minimum arcing time=13.0ms,
“WE/WFY"0] di/dt= 9.9A/us, dV/dt=5.5kV/us, minimum
arcing time=16.2ms, “¥3/%2 %" o] di/dt=11.2A/us, dV/dt=
5.9kV/ps, minimum arcing time=134ms¢! ZA#E e
o el 94 FHIFENT SN BY, ‘HEY &
s 2R A Fe] Mg S, “WE/wE

¥, “WE/aFE" ot

1000 7 60 1
800

600 1

»
(=]
1=
o
N

Arc Voltage [V]
(-]
i Cument[kA]

A
o
°
(=3
n

£00
-40

Pressure
800 1 SE— rise

-1000 4 -60 T T T T T T T
20 -10 [ 10 20 30 40 80
Time [ms]

T
~

T
o

o
-1
ES

38 6 S¥Ze 3 H(*HEY BEHAT X,
di/dt=13.5A/us, dV/dt=8.9kV/us, ot A|Z+=130ms, W
ol ™M =200V, WA o g3 AE=16.2bar).

Fig. 6 An example of measured (“serial type” hybrid
interrupter, di/dt=13.5A/xs, dV/dt=9.9kV/us, arcing
time=13.0ms, mean arc voltage=200V, maximum
pressure rise of thermal expansion
chamber=16.2bar).
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Table 1 Test resuits of “serial type” hybrid interrupter.
Test| di/dt dv/dt Arcing | Pressure
. . Results
No. | [A/ps] | [kV/es] | Timelms]| Rise[bar]
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Table 2 Test results of “parallel/exchanged” type hybrid
interrupter.
Test| di/dt dV/dt | Arcing | Pressure
. . Results
No. | [A/us] | [kV/us] | Timelms]| Riselbar]
© -3} 53t - 0.9 ~
@ 125 7.1 17.1 180 x (A 3)
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® 9.9 55 16.3 106 o(d3)
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Table 3 Test results of “parallel/separated” type hybrid
interrupter.
Test| di/dt dv/dt | Arcing | Pressure
. . Results
No. | [A/ps] | [kV/us) | Timelms] | Rise[bar]
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