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287.5kV Contrarc Circuit Breakers

By Masatoshi Kuwayama

Kokubu Branch Works of Hitachi Works, Hitachi, Ltd.

Abstract

The 287.5kV 5,000 MV A Contrarc Circuit Breakers for Narude P.S. and Shin-aimoto
S.S. of Kansai Electric Power Supply Co. were completed recently at Hitachi Works

d they gave satisfactory results in the commercial test.

These circuit breakers are epock-making in Japan because of their outstanding
specifications including 3=- breaking time, and 0.2 sec single-phase reclosing time. In
the interrupting part, tulip contacts are employed for a secure contacting with a
sufficient length of sliding. But the interrupting time is not delayed thereby by dint
of a special roller tripping mechanism. The arc rupturing function depends upon
the self-generating oil flow applied on the extinguishing arc, which is compensated
by a small piston for small current interruption. The mechanical reliability was

approved in the test which included 500 times high speed reclosing operations.
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Dimensional Drawing of 287.5 kV Ceontrarc Circuit Breaker

(Single-Phase Reclosing Type)
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Table 1. Three-Phases Simuitaneous Closing
Test
= Z ! G2 TT%)—L ﬁfﬁ%}f fl‘{l f2
s (ng/cm ) (V) (m.sec) | (m.sec)
10/21-3 6.5 100 260 2.9
4 7 100 250 1.1
5 7.8 100 243 1.7
6 il &0 260 2.15
7 7 110 244 3.9
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Table 2. Three-Phases Simultaneous Trip-
ping Test
; g\ 3 A RE ts ts
: Rl (V) (m.sec) (m.sec)
10/21- 8 100 | 28.5 1.2
9 &0 28.6 0.9
10 110 26.7 1.3
11 | 60 30.4 2.2
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Table 3. Reclosing Test
‘ G I S S £ ¢
WmOE e & E|®-E| | 7
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15| B 7 100 | 28.7 140 28.9
16| C 7.9 100 29.0 126 327
171 C i 100 28.5 133 21.5
18| C 6.5 100 | 30.0 145 32.0
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Table 6. Commercial Frequency Voltage

Resistibility Test

i BR
R R |
(=)

25| mE B 5 | PRGE
(V)
1 y S 3y 500,000
% ik i 550,000
3 FH i3 550,000 |
4 | BAEEE & B 1,500 |

50 B
S0 B
S B
50 B

It

at . NERFR X 1 4. AR 550,000V 1 Kikzsk A

RAGRT T, 1mFEa L.
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Table 7. Test Operation Duty

SO | .
%% E 5 i B B vt B O BB m % %
(kV) ‘ (A)

1 167 (287.5 k%) | 400 O 3 1

2 167 400 0-(0.2 #)-CO-(1 4)-CO 3 1

3 €0 | 1,000 0 3 1/2

4 60 | 1,500 0 3 1/2

5 20 | 3,000 O 3 1/2

6 20 | 5,000 O 3 1/2

|
7 | 20 ‘ 3,000 O 3 1
|
8 | 20- | 5,000 O 3 1
| |
_____________________________________________________ N B

9 10 | 6,000 | O 3 1/2

10 10 8,000 O 3 142

11 | 10 | *10,000 O 3 1/2

12 | 10 | 10,000 0-(0.2%)-CO- Ll ::7‘-) CO 3 1/2

= .L;—__E:grp[;ﬂng
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Table 8. Condition for Shortcircuiting Test
% s 167 e 60 LV 20 kv 10 KV
(287.5kV #f _L[)

B #E &' F (%) 95 95 95 95
BiEmE ESEEE (=) 1,960 4,100 5,200 5,500
BHESEE BEBETEE (sec) 3.5 10— (1.4~1.9)x10-¢ | (1.0~1.2)x10-* (2~2.2) X104
EEE WK BE SR (% 2 2 | 3 2
B N1 sE 0.05 0.04~0.05 0.05 0.03
B WRERE (sec) 0.3 0.2 ~0.4 | 0.5 0.5
EHEE W HMEE (% 2.8 8 LI 8 LI 8 LR
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Table 9. Summary of Shortcircuiting Test Conditions

o I |
:_é?;f;‘} ﬁ_f‘; _;_: le:tf; a2 ka'_“'. H“?I T ;f;l:\L: T o= H:E}? LE?HF] _{F;.b E fgﬁ Hff? ﬁcﬁ ’ T = =R NF ;{E J_c'}:
(kV) (A) (=) (=) | (kWs)
T 167 | 385~ 490 0.9~1.3 2.3~2.7 | o
. (1.08~1.56) @fb~g20 | T :
9 167 350~ 420 | b0l BB T | s
| . (1.2~1.68) (2,88~3.24) | B il ;
_________________ = P L C I S A T ) Ly | A SOp A scay sn o | - o s ra e e
3 60 960~ 1,090 0.8~1.2 2.4~2.7 L o
| (0.96~1.44) (2.88~3.24) | i~ 49 Les
4 60 1,310~ 1,560 0.6~1.4 2.1~2.9 N 5
| | (0.72~1.68) (2.52~3.48) | 2430 3
........ exs | - S S i P N I A | | sl e e e s s
5 | 20 3,220~ 3,370 | i8.0) 2.0~2.5 N o
(0.6~1.2) (2.4~3.0) 10315 f
6 20 4,150~ 4,370 0.5~0.8 2.0~2.3 » 5
(0.6~0.96) (2.4~2.76) | et Lz
7 20 2,800~ 3,380 0.4~6.6 1.9~2.1 610 .
(0.48~0.72) (2.28~2.52)
" |
3 20) 4,150~ 4,500 0.4~0.8 1.9~2.3 | N |
(0.48~0.96) (2.98~2.76) 23~63 | 1
S| | . Ny J S S A o B e e e e e L SR | ____________________
9 10 6,700~ 7,700 0.5~0.6 2.0~2.2 o .
| (0.6~0.72) (2.4~2.64) S | 1/2
10 10 8,220~ 8,800 0.4~0.7 1.9~2.1 | - 5
(0.48~0.84) (2.28~2.52) | L 172
11 10 9,200~11,600 0.4~0.6 1.9~2.1 | N
(0.48~0.72) (2.28~2.52) Lol 1/2
12 10 9,000~12,900 0.4~1.1 1.7~2.6 . on o
(0.48~1.32) |  (2.04~3.12) L e 1/2
sk () A 60~ B L oK
#£10% H B oK #E B & B
Table 10. Reclosing-Brezking Test
& o | o
; Aoy | BB | BRI | REE T~z |2l |7 ~ 2 | HAT—2 | W
F: e e B R MR M| =xrFE B 1] e
7 | CEE (kW) (A) (%) (=) (=)  (kWs) (=) | *
4 167 | 385 28 3 1.2 2.6 22 | — 1
2 4 167 350 18 i i 1.3 2.7 30 | 06 | 1
5 167 355 g9 | AmtU 1.0 25 27 0.6 1
6 167 515 | 66 | | 10 24 ; — |
9 6 | 167 350 18 Rl I K 2.4 | 16 0.3 | 1
7 .| 1By 400 37 17-CO 1.1 2.5 67 0.5 1
8 167 400 | 42 13 | 2.7 16 | . 1
2| 8 167 100 42 OdzaLb- | 13 | 25 58 0.4 1
9 | 167 420 48 157-CO i 1.0 2.5 40 0.4 1
3 10 | 10600 | 38 06 | 20 2%5 — [ie
12| 37 10 | 10,600 | 38 Lrgsbll | ps | 81 82 | 0 | 1/2
33 10 11,400 48 15-CO | o7 | 22 162 | 0 | 1/2
39 10 | 12,200 | 57 0.4 1.8 i7 | — |1
12 39 | 10 | 11,900 | 54 Ehifiossl oy 0.9 | 24 | 227 | 0 | 1/2
10 10 | 12,900 60 LaL 0.4 | L7 - 0 |1/2
41 | 10 | 9,000 0 ' 0.6 | 2.0 36 ottt
12 | 41 10 11,700 £3 O-8~e-L0= 1.1 2.6 195 0 | 1/2
42 10 9,900 10 E 0.6 | 21 103 0 | 1/2
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