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Abstract: It is desirable that the busbars can continue operating without shutting down during GIS extension and
withstand tests. In order to meet this requirement, a new structure has been developed in this paper. The structure
has double isolating distance and a function of earthing the middle conductor connected between the double breaks
effectively. The comparison between the proposed GIS structure and the conventional GIS structure with bus discon-
nector is made. Further, the shell manufacturing, mechanical movement patterns, the interior structure as well as
the principle of contacting are involved as well. Lastly, the installation instruction of the new structure in the field is
introduced. The risk of ground faults caused by the breaks breakdown in the procession of the GIS extension and the
commission withstand tests can be largely avoided with the new structure installed as the disconnector of a busbar.
Besides, this structure can also evidently reduce the operational risk during the joint installation of GIS chambers
and save the processing time of filling and releasing SF¢ gas, which aids to largely improve the working efficiency.
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Fig.1 Wiring diagram of the old GIS standby interval
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Fig.2 Wiring diagram of the GIS standby interval for the

new structurewithout shutting down
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Fig. 3 Schematic diagram of the new structure for the

extension without shutting down
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Fig. 4 Schematic diagram of the structure for casting shell
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Fig.5 Calculation cloud chart of stress distribution in shell
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Fig. 6 Schematic diagram of the internal structure for the
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new structure
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Fig.7 Schematic diagram of the cross section for the
new structure
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Fig. 8 Schematic diagram of the structure for the gear
and rack
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Fig. 9 Schematic diagram of the assembly for the
movable contact
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Fig. 10 Schematic diagram of the three-linked cavity for

the new structure
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Fig. 11 Schematic diagram of the auxiliary earthing switch
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Fig. 12 Schematic diagram of the internal structure for

drive mechanism
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Fig. 13 Calculation cloud chart of mechanical stress of insulating rod
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Table 1 Calculation value of electric field simulation under 4 conditions
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42 yEEHFERNERE

DR 1.2.3 4.5 FIEARUE K H SFAUAE;

)M DI RERIBR 1| D REASE B 2 1 B g W 1
3 RDIR 8, 1l I 42 30 0T 5C ES, F1ES, 4 WK 2,
il P A B 2 S ) R A F R R AT T R g
FE 538 A7 BEL L A 2 BAR T & I, R B8
B 3 BT 11 o 2 0 2 o o [ B (O B 4 3B ES,
ES,) T2 0 r, B 8%, I A 52 0 B 2 Wy 10 55 — il iz
Frisesss

3)HE MBI O ES b 43 IR

4)iE o TR 2 B R AT TR s 2SS $ 35 5

5) AR T A8 H 1056 58 i , B 12 3 T 5C ES,
AR o W BRI 5 (DDS, 5L DDS,)#45 h &

RS, P VB AT IR 8008 . AR DL 18,

o
+—@

...................

______

25 BRE
E18 ZhEm EiX IR TR IRIEIR TS
Fig. 18 Operation status of the new structure with AC
withstand test

5 H5iE

SCHR R T XUR B I R AR B B S R T
—Fh GIS A5 i §™ U RERE B, XU D B B IT 6 5
il B e 0 T S BE 5 R A, T 2B GIS [ B i 39
Xt 42 2 e AL A i A o AN A5 LB AT RR 2K [ i
AN Z R TRDAE [R] A vk DA K B S0 TR 54T GIS
JE I B KU

AL SE SR TR T IRHIE L RV AR GIS 45 8]
B S ) S 5 F MR, A () B 7 3t X 4 22 2 LA
Lo TOAZ F e e B A R ) e 2 L 5 19 %
ST,

SEHK:

[1] BACKERS J. 377 fi e B ] GIS 15 AIS R EE I LR ()]
PR 77, 1999(4):38-43.
BACKERS J.Comparison of GIS and AIS system for urban
supply networks[J]. International Electric Power for China,
1999(4):38-43.

(2] AU S 5 Jm 5 AT O o B3 2 Fe i LA - DL/T
618—1997[S].1997.
Code for hand - over test of gas -insulated metal - enclosed
switchgear on site : DL/T 618—1997[S].1997.

(3] “URLEL G AT R HOR A5 - DL/T 617—2010
[S].2010.
Specification for gas - insulated metalenclosed switchgear:
DL/T 617—2010[S].2010.

[4] BUEHIET72.5 kV J ARG S0 5 i 5 P O B
GB 7674—2008|S].2008.
Gas-insulated metal -enclosed switchgear for rated voltage
of 72.5 kV and above : GB 7674—2008[S].2008.

[51 £ ~F, EEIR, 0GR, 5. GIS AL G MY d K
SRR T ZAIBETE(T]. AT, 2010(8) - 84-85.
WANG Ping, WANG Huijuan, GUO Luyao, et al. Research



- 80 -

201948 A

Eudz

55485 s

[10]

[12]

on the flexibility extension and electrical test scheme of
GIS substation[]]. Electric Age,2010(8):84-85.

FEMN, 2 ARG 525 AR i TR TE GIS
AR SN HT]. TAE L R 2016, 35(2):30-31.
GUO Yanbo, LI Meng, FAN Zhen, et al. Application of not
all power outage construction method in GIS substation[]].
Hebei Electric Power,2016,35(2):30-31.

PR K. IR GIS B WY B 52 T i X B[], TR S
A% ,2008,22(5): 710-712.

JIA Liangqing. On the field AC voltage withstanding test
for GIS equipments[J]. Engineering and Construction,
2008,22(5):710-712.

E O REA REAR, SF. GIS TR NS LSS T He
T IR Rk o 8 W 11 o 2 1) 07 L0 HT K B LR BT .
JEHL#$,2013,49(4):98-104.

WANG Qian, WU Gaolin, XU Ruilin, et al. Simulation and
prevention of isolating distance breakdown in busbar
during power prequency withstand test for GIS[J]. High
Voltage Apparatus,2013,49(4):98-104.

302 BT SFRAR S GIS FYBLA S it i X 56
[J]. PUHHHEAR1999(6):4-6.

WEN Xue, LI Hongren. On-site AC withstand voltage test
of SFKs circuit-breaker and GIS[J].
Technology, 1999(6): 4-6.

EMEF. GIS BLAACHin IR EARL)]. A4 H T, 1998
(4):40-43.

WANG Yiping. On-line AC voltage withstand test technolo-
gy for GIS[J]. East China Electric Power, 1998(4):40-43.
JE W GIS [RIH[R) AR A2 Uit i Hs i B AR TE X WA H i3
PR AHREEHS R, 2016(9): 180.

ZHOU Feng. Discussion on the application of the same

Sichuan Electric Power

frequency and phase AC withstand voltage test technology
on GIS equipment[]J]. Science and Technology Innovation
and Application,2016(9): 180.

Bp A, E B DL IS RIS R AR A2 Bt i R 50 5
RIGHII. FHEHRN,2015,3(7):679-682.

YIN Hua, WANG Qian, LONG Yingkai. Analysis of same

frequency and phase AC withstand voltage test technique of
GIS[J]. Smart Grid,2015,3(7):679-682.

[13] “TARYa L% 4 J B AT S L7 T e B 2t 2 e 5 )
DL/T 555—2004(S]. 2004.
Guide for withstand voltage and insulated test of gas-insu-
lated metal-enclosure switchgear on site: DL/T 555—2004
[S]. 2004.

[14] “TRYE LG 5 T 4 AT G 5 B A5 - DLIT 617—2010
[S]. 2010.
Specification for gas -insulated metal - enclosed switchgear
DL/T 617—2010[S]. 2010.

[15] A4 2k 53 J P OT R B8 I 37 58 4 LA - DL
T 618—2011[S].2011.
Code for hand - over test of gas -insulated metal - enclosed
switchgear on site : DL/T 618—2011[S].2011.

[16] F2BE. SFAURL L B 4G F AR (GIS)[M].
el oL 77 i AT, 2012.

LUO Xuechen. SFs gas insulated(metal - enclosed) switch-

Jemt.

gear[M]. Beijing: China Electric Power Press,2012.

[17] A, ™ B m L RLAZ M. b T AR R
11,1992,

ZHU Deheng, YAN Zhang. High voltage insulation|M].
Beijing: Tsinghua University Press, 1992.

(18] Ake . R TAREM]. dbat: shE L A, 2007
LIN Fuchang. High voltage engineering]M]. Beijing: China
Electric Power Press,2007.

[19] #k == BRI R HRASEORM]. JEat: HUARC Tl At
2011.

LIN Xin. Modern high voltage electrical technology[M].
Beijing: China Machine Press,2011.

[20] ¢ . SFo i R AL 5 BT, S AR, b AT ALAR Tl
iRk, 2015.

LI Bin. Design of SFshigh-voltage electrical apparatus[M].
4th ed. Beijing: China Machine Press,2015.

KKIL(1983—), B, HIX AR SR AT, HEAHEIT, AF
B EH AR TAE,



