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Abstract

We studied on the device which protects the ‘Contrarc’’ circuit jbreaker from res-
trike ring to get the breaking characteristics with less than one restrike when it in
terrupted the charging current of the transmission lines.

The 161 kV ““Contrarc’’ circuit breaker with this device was tested on the 154 kV
Inawashiro line and on the 154 kV Kiso-Kansai lines of Japan Electric Power Gener-
ation and Transmission Co., Ltd.

The 69 kV “Contrarc’’ circuit breaker was also tested with this devicl on the 60 kV
Musashisakai~Oi cable transmission line of National Railway of Japan.

The results were as follows:

1. When the 161 kV “Contrarc’’ circuit breaker interrupted 140~160 KV, 50~60A,

numbers of restrike were 1~3 and surge voltage crests were 1~2.7 times of
When it interrupted 160 kV, 200A, number of
restrike was 0O~1 and surge voltage crests were 1~2.2 times of normal phase

normal phase voltage crests.

voltage crests.

2. The 69 kV “Contrarc’ circuit breaker interrupted 68kV, 78 A with neither
restrike nor abnormal voltage.

3. The Construction of this device is very simple and it may easily be fitted on
the arc suppressing chamber.
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Table 6. Results of Line Brezking Tests by the First Experimental Chamber

é{ Xiw T P _ oo E&réi . = A
I AN I — b g s ' |
1, i\ i J= N ) : - " _ T
: \,\ \FmE o | WRRR | RRE | BRREE ) 5w | egmicnd s
o\ N\~ ® x gnghg 2R A
=1 N\ Al NP N | T e — .
E Al ;%,_\E?‘L(kV) (A) | A ‘ B | C (=) A B|C|A B|C|Var|Ver | VaL i Var,
1 CC-5-1 |135/24.8|0.3 2.002.0 A# 1.3 |6.002.0 20 2| o o] 1.3/ 1.2| 25| 1.3
2 CC-5-2 | 138 24.8 | 0.1/ 5.0 4.3 Cx 1.5 | 6.0 5.0} 4.3 2| 1| 1| 1.5| 1.4| 2.7 | 1.3
3 CC-5-3 | 141 25.6 | 0.4 3.6/ 1.5 Ay 1.5 06.0/3.6 1.5 2| 1| 1| 1.4 1.2 | 2.5 | 1.6
4 | CC-5-4 |141/.26.5|0.2 5.5 — Ax 2.0 5555 — 3| 1] o| 1.3 1.7 20| 1.5
5 CC-5-5 |142/26.4/0.12.8 — Bwx 0.7 |22028 — 0| 0| 0| 1.1 10| L1 1.0
6 CC-6-1 | 134/ 49.6 | 0.3 6.5 6.6) B»~» 1.6 | 3.0/6.5 6.6/ 1| 2| 0| 1.0 1.2| 1.5 1.5
| |
7 CC-6-2 |134 50°4 | 0.4 — 3.2 Arv 1.2 |6.00 — 3.2 2| 0o 1| 1.0/| 1.2| 1.2]| 1.2
. |
3 CC-6-3 | 135/ 50.4 | 0.3 3.5 3.0/ B» 1.0 3.5 3530 1| 1| 1| 1.0 1.0 14 14
9 CC-6-4 | 136{ 51.2 | 0.4] — 3.81 Br 0.8 137 —38 1|0 1| 1.0 10 L5| 15
|
10 CC-6-5 | 136 0.3 2.9, 3.5 Av 1.8 (522935 3| 1| 1| 1.0 12| 13| 13
7 R BRAES TR AR B
Table 7. Results of Line Breaking Tests by the Second Experimental Chamber
[ -
= | L= = R R o
i BE DRIER mamEKx R R B OE
B ll _ - ) S e o E _
& BB | Wi | REEM (=) WM |
Rk - & | & ‘ 2| & | F | B | K| FT| B
T KV A HF | F R () | |
18— 1 160| 60| 0.6 0.5 03| 1.9| 3.0/ 1.5] 4.8 1 | | 1.6 | LB
108— 2 0.5 0.9 0.3| 1.7| 3.7 2.5‘ 1.5 1 2 1 0| 1.1 1.7
108— 3 0.6 0.9| 0.3| 1.9| 35| 20| 45| 2 11 — | 1.7 | 1.8
108— 4 0.7 0.5 0.4] 1.3| 2.1| 3.5| 2.8| 1 o S — | 381 =
108— 5 0.8 0.6 0.4 1L.3| 25| 20| 20| 1 0. 1 e T e
108 6 0.4 08| 05| 1.6| 20| 3.0| 30| 2| 2 | 1 et T L
108— 7 0.6 1.1| 0.6| 1.6| 25| 20| 3.0 1 ‘ i f -1 | 18] =
108 — 8 0.8 0.6 05| 1.8| 45| 1.5/ 40| 1 | 1 | 1 —| 12|
108— 9 0.5 0.9 0.3| 2.3| 1.6 | 1.6 | 40| 1 | 2 2 S B . ) Qe
108—10 0.5 0.9 0.6 2. 3.0| 28| 20| 1 | 3 1 | —| 21| —
i = .- T———— — — ! = —— e
19— 1| 160| 200 —| 22| — | 22 —| 19| —| — | 1 0 — | 20| —
109— 2 | | 14| —| 1.4 —| 29| —| — 0 0 — | LB =
109— 3 | | = LB | 26| —| 20| =] e | 1| B | w=| =i =
109— 4 | —t 18| =| 30| —|.28| —| — 0 | 1 —| 2.2 —
| r
109— 5 | ] BB | LEB| =] B e = 0 0 N B 0 N e
EDgn < TR 1 WP FChH %5, 10 Mdigiaiiort FV 7 2 2 —0b 286, FEIEE 0~2, 1851V 7 2

FIXBALIBERILEED S v,
0—1 MEMELE 1.4~2. 2o HihAd 2 1L
H. BI2BEH ab it o010 THS,

VSN JHK\

(iii)

WA

MEFRRI S E AR IR H] 69 KV HERT
DFE L AR S B O
RETH %, 60kV 50A OFEWTICH L TIH

16CkV 200A. o 3FEWT L

AR
TEHWT 5, BARFZEA

e 2 0)

—

=D\ G 0~1 [ECHE SR 21X 10 (@] 1 |a]
ThhDZ < TME ST 5,

7 — 7 ov[OlEgH 69KV HIBGERd:  FUETRR K
8 R TN THAEMBIER I 68kV, 78A D
R s CHEEFE R, e TEBEREEIH RV, FHiEh
69KV, 78 A OIEW A\ THELARAE 0~2, H

(1v)

oy i3

"h- i




AT AL TR B8 % 1 (IS IO I 557
menEE AN N AN AN A NN DN LSEREE: oy all
V VVVVVV VYV VY
*_:3|7r’1‘ B /L
e e ANAWAY /\ 4\ /1
JVVVVV o— SHIERMEE \/\/\/\/\/\/\/\
TR M mmm .J‘v\ A mj‘ B b BT !MWMVWMWM‘WMVWNtY\N&\W
+ o ; e »-‘ N = /&'-%*—- A AM .J\’\ n/v\ /J\'\ A/\"\ N'N\
ERER Wm“\”m‘ww“\f\\‘%m‘\-\"f" | § BRI EL W "\.N’ W W W W
A - = M g M M
EEF A AL \! T*Eﬁ%ug EE,'ﬁ, v v
BIBBR M g o ol 0 T A e A T
BT R L AR s
------------------------- i) ;?1#%%%[{ S T e e
£ 12 4 (a) HEBBEMENABROA > v X JF A T B TmE
Fig. 12. (a) Oscillogram of Line Breaking S 2 EE
_ ) ABLA 3,1 VW_
Test 160kV 60 A. ekl
A RABIs FEL e T ST
2 B AWAWAWAWANE %13 [ MESKOBEO4 L8 s T A
B—
U \/ \] \/ V \’ e Fig. 13. Oscillogram at the Case of
EEETNA_NANA N NN ;’51 No Restrike
7 VARV VAR VAR VY
BT L SN I L = iR } YIRDOFED ThH A
(A) T FBITRERT O éf‘:ﬁ* 814 iy~ 7 n
12 K () ARTHEN+ o277 % 10KV gy goy -;fwwusr NI A M L 68KV 78
60A A ZAAREE ST CHENT L oSO SFHDO Y v T AT
Fig. 12. (b) Qscillogram of Line Breaking Test

WET 1~1.9 f5Ch 5,

=, ol g

5 %o PEBAREES 0.2 o CISHEERAEER L 2 FOX]
mﬁﬁumifv%jﬁ%&@ﬂ%mﬁm:@m@%ﬁ
%%%LMD@@%&ﬁ%mﬁW@WT%7

160 kV 200 A

—

7] |

13 X oY

=D

p S AD1IBTH D, (B) PRGN D5 & 15 HixEFmMo 69
: kV 'Wﬁﬂ'il_'lﬁ%f“* 67kV 75 A 2 g0 2 M CHEEWR LT2 D
(V] HEREROEE o . -
HADSIHHOAY v 77 A ThbH, FEBMIFTET
(1) EWERS EEBROTBERBEALEN L8 E5D SEWT U FEL SRR A s 2 Ao T % . 81 [HD
8% 60kV » — 7 a1 A M K OE W 2 R B o8& B

Table 8. Results of 60kV Cable Charging Current Interrupting Tests by Contrarc Circuit Breakers
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