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Synopsis

With recent increasing of the electric power demand, large capacity power stations, substations and switchyards
are now to be installed in many places and then the gigantic site area is required for these.

On the other hand, since seasonal winds and typhoons with heavy salt contamination come several times in a
year, we must think of contamination problems of insulators and bushings of eleciric power apparatus. Therefore,
it is necessary to design special types of insulators and bushings of power apparatus, or to be installed power
apparatus of standard type as indoor use. Especially, in the latter case we should to minimize the site area.

In Europa, the developing of new type disconnecting switch is considered to minimize the site area.

In such circumstances, we developed pantograph type disconnecting switches of 60 kV~500 kV class, 800 A~
4,000 A. In the following, we will describe the features and the application of these pantograph type discon-

necting switches.
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Table 2. List of types and ratings of pantograph type disconnecting switches
HF273/70/ | HF 273/100/ | HF 273/140/ | H F273/200/ | H F 273/250/ P
W % 1200D 1200D 1200D 1200D 1200D | HF 273/500/
& 2000D 2000D 2000D 2000D 2000D 2000D
4000D 4000D 4000D 4000D 4000D 4000D
E K OE E (V) ’ 72, 84 ' 120 168 240 300 525
E K B O (A) 1,200, 2,000, 4,000
EREEEER (kA 32, 44, 53
Bl ewmmumn 50/60
KR N B e 60, 70 | 100 40 | 170 | 200 500
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Table 3.(a) Characteristics of rupturing capacity of
charging current
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Table 4.(a) Characteristics of ruputuring capacity of
loop current

L =W 7 — 766[| B8 Bt B (BEREEGSE A b3 AREHE ‘L&Hﬁﬁ”’%‘lﬁﬁ 7o B OB OE|IR &
A sec %) D (m/s) (kV) A) (sec) 3 (m/s)
0.06 1.045 22.0 1.23 3.0 30 52.6 — 66.9 2
0.06 | 0.97 14.1 1.24 3.0 30 37.0 2.20 79.7 1.5
0.06 | 1.02 17.9 1.23 3.0 30 39.0 2.10 77.6 2.4
0.15 | 1.06 19.3 1.40 2~3 30 37.0 219 | sa1 | 20
0.15 0.988 15.2 1.32 2~3 20 7.0 | 137 | se7 | 27
0.15 0.945 14.5 1.22 2~3 20 s7.0 | 157 | 514 | 25
0.42 1.23 30.4 1.61 0 | 370 | 162 | .3 | 1.8
0.42 1.203 28.3 1.35 BIERE © 5kg/em?

0.42 1.18 25.9 1.42 HAaFEb r—7BEEL-WEE (168kV 28
0.42 1.20 30.0 1.55 Table 4.(b) Characteristics of rupturing capacity of
0.66 | 16 2.2 L7 3.4 loop current
: - : : : RBREE (LoWER 7— 786 | B B B | B #E
0.66 1.15 26.2 1.69 4.5 (kv) (A) (sec) (69 (m/s)
0.66 1.253 35.0 1.73 5.0 4.4 266 100 | 55 2~3
0.87 1.278 36.9 1.60 4.4 266 0.98 49 2~3
10.87 ) 1.28 38.3 1.90 2.7 4.4 266 1.244 79 2~3
0.87 | 1.31 40.0 1.88 3.5 6.0 47 0.94 44 2~3
BERE ( 5kg/cm?, BEAEIE (14 173kV 6.0 47 1.024 57 2~3
#3K0) HEENL c BN (240kV ) 6.0 47 1.194 7 235
Table 3.(b) Characteristics of rupturing capacity of 8.7 43.3 1.22 74 2~3
charging current 8.7 43.3 1.28 79 2~3

Lo WiE 7 — 70 B M B EEEEER B & "~
0.215 | 1.19 13.95 1.284 | 1.5~2.0 15 ciid 1.126 65 2~3
0.215 | 1.08 12.3 1.489 | 1.5~2.0 15 | 45 0.996 57 2~3
0.215 | 1.03 11.48 1.272 | 1.5~2.0 1| k45 —— 72.5 23
0.505 | 1.382 18.05 1.545 | 1.5~2.0 PRFSUE : Ske/om
0.505 1.23 23.0 1.745 1.5~2.0 EHEBT LR A MEE

SEEES BT (R A )
0.505 1.395 30.8 1.860 1.5~2.0 200l LOBBEESEEVIRE (¢ 4 4)
1.10 1.20 20.1 1.641 | 1.5~2.0 ¥ ’
1.10 1.55 25.0 1.362 | 1.5~2.0 * \ :
‘ 5% \ ' 10 %
3.10 1.11 —27.8 1.615 1.5~2.0 E 150 ) \\ £ FER A S
IRIEKUE : 15kg/cm?, HEREIE 114 139kV ® NN ¢ (240kVE)
. X \\éﬁ\\\ g‘ . -
H3HE() FTEBAL o BiEE 168KV ) & SF fig 10 .
Table 3.(c) Characteristics of rupturing capacity of %‘ 100 Ssys ashover voltage o
charging current (Eil ) contaminated pan-
= (3 i "

TR - 7B B & RREEEE B E tograph type disco
(A) sec (%) ) (m/s) nnecting switch
1.10 0.912 40 1.8 1.5~2.0 505003 006 01
1.10 0.892 35 | 15 1.5~2.0 EAMHHEE (ng/em?)

1.10 0.822 29.5 1.0 1.5~2.0 250 .
I I
1.10 0.882 37 1.5 1.5~2.0 t m @ %{1@34;_%52.@/4\/‘%%& .
- 1{; o & BRIHHAVIGE (R 8)

1.10 0.776 27.5 1.6 1.5~2.0 £ 200 | § AR )
1.10 0.73 22.5 2.0 1.5~2.0 = s e 8 !

B 150 —= - —+
110 | 077 27.5 1.0 1.5~2.0 Eﬁ‘ <R -
110 | 0.948 41 1.9 1.5~2.0 0 100 e

i —— i
1.10 0.70 21 1.3 1.5~2.0 z :
110 | 0.962 | 46 1.6 | 1.5~2.0 Ey
2.3 0.998 49 1.5 1.5~2.0 0 |
53 | 11 0.5 s s 0.035 0.068 0.1 013 016

: : ' ' -572.0 EATETE (ng/om?)

28 1 180 1 9.5 t L5720 BILE e A G (300 KV 2)
2.3 1.41 90 1.8 1.5~2.0 Fig. 11. Flashover voltage of contaminated

BIFRUE : 5kg/cm®, RERAEHE : 93kV
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Table 5. Corona starting and extinguish voltage

@ 265 | 245
MR PR ® 316 305
@ 330 290
@ 260 240
B BE” @ 260 248
® 300 285
®@ 400 380
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Table 6. Corona starting and extinguish voltage
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Table 7. List of calculated load of pantograph type disconnecting switches in some condition

5 pied ot i 32,000A

H 5] 5m

= Rl = & 2x ACSR 330 mm?®
ot g g | T il i tk 9% ACSR 330mm® | Al -<f 7 100 $/88 ¢

T B B & 7 ] 15m

- S T . 2% 100 kg 1 —

B E 40 m/s

H B 0.5¢

LB EERXTLE XL ERD A 306 306

THEGKERXE X 5 EBHRD B 644 516

THAKORRY, REC bR 22D 1,064 A 254
o & | BIOHESIN, ER T DA ~B 1,160 A 272
(kg » m) , BE+ BN ~B 1,516 A 490

B E W BE(P.D.S & D %) A 863

H = T & | FATE 963 993

THEEAE ZB 0L B, E © & C - 602

RLYE—2¥E B + BT c 335
@A E 1) ERHHRE+ERETE ‘ 1,755 1,740
(kgem) | 2 FERII+HHE+HIHE 1,566 1,858

3) IRYEEE DR+ BT+ WEE 1,403.6 1,150.6
2w L AvLomERgREE kgem) 4,630

1) B4 2.65 BERESE 1.84
® & | 2 oms 2.96 BEREE 2.17

3 DL 3.3 BEREE 3.0

¥ 1 A, B, COMEHALTT,
L2) L LoZELET 2~2.5 D EHIIRIE .
¥ RhUIVHEAVREISLHELHRITHLELD,
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