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Abstract: The double-fracture disconnect switch(DDS )is a solution to continue operating without shutting down dur-
ing GIS extension and withstand tests, which is designed as an nonstandard structure. In order to verify that the DDS
satisfies the actual operating conditions. In this paper, the 3D simulation models of DDS for the mechanical, electri-
cal, thermal field are established by Ansys. The simulation calculation of mechanical strength, insulation strength
and current-carrying capability of the DDS are carried out. In addition, the insulation test, temperature-rise test, dy-
namical thermal stability test, mechanical life test, high and low temperature test, busbar transfer current test, shell
water pressure test are carried on the real DDS as well.The results show that the maximum stress of the shell is
235.08 MPa, and the maximum stress of cover plate is 114.86 MPa, which are both less than the allowable stress. It
also show that the electrical field of each component in the DDS is lower than the allowable field strength. As for the
temperature test, the maximum temperature rise of sliding joint and the shell are 56.5 K and 17.3 K. Temperature
rise of both internal conductor and shell meet the requirements. In sum, the experimental results consistent with the
simulation calculation. The DDS has been applied to 6 standby expansion intervals of 220 kV GIS in the £800 kV
Dong-Fang converter station.

Key words: double - break disconnector; function of uninterrupted power; mechanical strength; insulating

properties; current-carrying capability ; simulation calculation ; test verification
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Fig. 1 Schematic diagram of DDS’s operation
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Fig.2 Expansion interval of DDS without power outage

1.2.1 #FEASITRENEF8)

DR 1.2.3.4.5 NFEABE H 1K

2) 3 K2R B8 B T 54 (DDS, . DDS,) FY B 25 i 11 40
TR MRS, I BT G BS, AN ES, #2238

3T G ES: AL T A TR
1.2.2 8] @4 2 x4 A (AL o )

D=1, 335ﬁ§ﬁﬁ§Ejjﬂzli

2)E 2 AR 2R

3YRE SAURENIL
4yt 2 52 MU | 8 3 2 M T 6 (ESs) R A7 [l j#
H, BELI S S U 15 5 1 R B
123 ¥ @5 it R arid A2 (A b))

DRE 2.4 P FEABUE R T AK;

2) 1 DDS, . DDS A5 S iy B 25 Wy 1143~ [l s
PEHLTIT I ES, Al ES, $23 ;

3) LT 5 ES AL T3 WAL &

4yt 3R 50 58 B B BR 2S5 T G (DDS, 5% DDS)
F14) s B T 11 5 DD 22 1 T 5% ESa Ah T3 RIS i, 9% 1)
BT A IE# B TR A .

L AT UL, DDS AT A7 85 ik e GIS 47 2 Al & A
5 L AT MERSE

2 WErOREFXGEITE

R T 56 E XU 11 R 5 T O 1) T R A 5 T A2 AL
B IAEESR, SCH R FH Ansys A R JTA5 B A, R
XU B TF AR SR A6 255 1 2R RE 1 34 Jr
PERED LI IIE .
2.1 MR B iE

BILAR 3 32 2 1 X XU 11 B 8 S ST AR gk A 7
15 B SIE , HL 38 GB 7674—2008 (4 5E H, JE 72.5 kV
R Uk SR 4 2 4 T 5t P P S B 45 ) oK i ot
TR B 2 5 A5 T A & AR

RVT DA A2 R AR G AR A (4 48] £ [R) s
X T T A BT 1 P A 2 AT o 28 Ak S, R
W 11 B8 25 T S 7 1A — A7 1% DA 3l 43, DL 3.

El3 DDS=EMigL5
Fig. 3 Grid division of DDS’s shell
TESEARIK s S A 2H A8 4 PAT I PN BBE it o 5
Bt J1(3.6 MPa), 15 e (R P9k I 1 BEAS A F-
7, BT LASF TG M2 s & A o Fe AR 55 M g o3 A



232 - 20204F3 Zunéx 56t 3
AL UL 4.5, 222 #HREM
7. MPa

!235.080 max

1129.680 i
' \[165.52
18121016022

66.438 ‘ |05 00

4 "EENSH
Fig. 4 The stress distribution of the shell
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Fig. 5 The stress distribution of the cover plate
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Table 1 The material properties
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Fig.7 Potential distribution of DDS
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Fig. 8 Electric field distribution of DDS
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Fig. 9 Electric field distribution of the conductor
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Fig. 10 Electric field distribution of epoxy insulator on
the convex side
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Fig. 11 Electric field distribution of epoxy insulator on the

concave side
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Fig. 12 Electric field distribution of insulator’s inserts
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Table 2 The results of electric field distribution of DDS
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Fig. 13 Calculation model of temperature rise
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Fig. 14 Temperature rise distribution of conductor
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Fig. 15 Temperature rise distribution of shell
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Table 3 Maximum temperature rise of main components
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Fig. 16 The main wiring diagram of DDS
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Table 4 Items of power frequency withstand voltage
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Table 5 Items of lightning impulse withstand voltage
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Table 6 Items of both power frequency withstand voltage

and lightning impulse withstand voltage
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ct+C ABabF
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Table 7 Items of both power frequency withstand voltage

and power frequency withstand voltage
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A+a BCbhcF
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Table 8 Partial discharge test
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Fig. 17 Arrangement of DDS for insulation test
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Fig. 18 Arrangement of DDS for temperature-rise test
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Fig. 19 arrangement of thermocouplefor temperature-

rise test
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Table 9 test results of temperature rise

R
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8 SR 48.5 48.8 493 —
9 fih Sk 50.7 50.8 50.6 65
10 i3k 58.0 59.1 58.7 65
11 FEE#EE 583 59.9 58.6 75
12 AL — 91.7 — —
13 SFAUE — 26.5 — —
14 RIS — 23.2 — 30
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Fig. 20 arrangement of DDS for Dynamic thermal
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Fig. 21 Dynamic contact of DDS after mechanical life test
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Fig. 22 Dynamic contact of ES after mechanical life test
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Fig. 23 High and low temperature test of DDS
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Fig. 24 Busbar transfer current test of DDS
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