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Abstract 800 kV AC disconnector is one of the key equipment for extra high voltage (EHV ) substation, and the balance
spring is an important component to reduce external load and improve equipment reliability. Aiming at 800 kV EHV disconnector,
the mechanism kinematic analysis of main knife mechanism is completed based on the motion diagram, and the theoretical
equation of the structural potential energy for disconnector is obtained. Then, the dynamic simulation analysis model of
disconnector is established in ADAMS through virtual prototype technology. The difference between the elastic potential energy of
the balance spring and the potential energy of the mechanism under the initial design condition is simulated. In order to further
narrow the gap between the spring energy and the gravitational potential energy, this paper optimizes the spring system design.
The simulation results show that the max-gap change between the optimal balance spring potential energy and the mechanism
potential energy is reduced by about 28% than that of the initial. When the disconnector works, the external load required is
greatly reduced.

Key words AC disconnector; Balance spring; Mechanism kinematic analysis; Optimization design; ADAMS
simulation

Corresponding author: SUN YuZhou ,zxgs2003@ 163.com

The project is supported by the Science and Technology Project of State Grid Corporation of China ( No.
SGHA0000KXJS1900304) .

Manuscript received 20200714, in revised form 20200827.

2= R LS B E A X EE A R Rz
= o 800 kV A2 I B B F 5 S AR 5 He 2% A5 He T 06 20
800 kV Ayt fin M HLAA 2w K H ki 2 ur 1 — Iﬁ?@%ﬁ 2%, A 1) 3 V] o 2 W 115 IV A FEL 9 1)

20200714 YK B @1F, 20200827 W& MHG, FEEHBMARRHESH (SGHA0000KX]S1900304) #H),
wx PAEU, B, 1981 4F 2 A4, BRI, DU, WV ESGABRA R EmE TR, FENFEETFCRETE,



192 L Ui

5,

2021 4F

TERIY . BRESTFRKITE P NGS5 R8T T TAE )
Foy 2 PIAEE EEFUE SEN R AR, P EOT R
BRSSO ) RGN IE R FRE B AT UK
AR 2R O 800 kV A3k BT SC B ALY
18 BB B ARAC BT X (ke 25 RERE , 42 v 2 7 ml 5
P, PR ) R G024 FOA E B TR

H T 3 T2 e B IR A R BE A5 R 3R 15
Wi, 7 & e s B B T AR 18 4T "R A7 (s 3 Rl 236 )
AENCLEFHURSR T, BT B JF OB AT i R h A7
TERI BB (7] 85, 28010 T ™) VL 55 kA7
T AR BT AL Bl R G AN LI T R HLA B35 3 53
B OFHEAT TR, RNV AT T RO
R s P R O 3 B BT D7 IR 5, s 1o
i R A AR A5 B T BT B R A M RE i 2
TR B A2 LUK 816 kV e EL I 25 I 56 i oY
XA FI i fe /N AL P S ST PRI i 2k, 3t
TR T R HAR Al i T 2 2

R SRS 3 0 fo Js B B T SQ BEAT T2 RS LB
X o s o 85 O 5 Bl e WU P e BT B W53+
AT IR AR S 3 B A7 L7k ST e TR R S T G
E IR 18 S I BEIE Sr Hr B, BEAT T i e o
PR e AR 5 R Y 75 AMEE S 1 RN BIBIE S, I
ST S8 BT 3 E AR T 5 ) 3 1 i i v s 5
KA B BT S 1A

1 BEERBEFXEMEMK TIERE

800 kV ALt b 2 JT 5% 2 i i 1 16 722 HL il A 20 )
SR A, 7 SCr i 114 7 e s e 85 O 5 R B8 /K
PrBdm ARSI 1 R, 25 d g SRR |
TREN R GE E R E T T] el B SR Sk
LA,

FETAE D RREANT - J56 A8 188 i 4 % e A 15 [ o S e
e, FUPLIE i 2 S R A T DU AT HLAL B 18 1 BRAT AR
%, AALE S E 8 1 2 R AR I AR LT Y K A
ety Sl B U B, A T 3 e R R A Bl s [a]
EFFEsh, mTRBIRAEREL S N S A R EE RA
(5], {715 80 8 MR I g 042 A N AT AR X T 1 3
FLE U 1) 2 3l TR AR P REAT Y L i 55 1A A% 2, A7
SRS St sh ik FE e sl , AT 5 3 A8 il AT I A9 L
RV T T T R A I R i & as 3, SE T A
ik,

SHFTIE SR R, 2 SR E AT AR Bl
Al LR 4 TOURE 1) 2SR HEAT A RE ORE BE , fe KB JEE 3t
S 3 ) T s sh AU A9 3R Bl ) TR
183, WICHBRE I R 2 S AT o A, A 2T
A Wl AR R AL S RE A AR AL, a5 PR T 3

B TR
Master knife assembly

A BB :
Porcelain insulator
assembly

= =
923592 1
The base assembly

FF KRB J1 BB 3

Switching power assembly~

R YA TPl S A N 4

Fig.1 Schematic diagram of 800 kV high voltage disconnector structure
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Fig.2  Structure of 800 kV disconnector main switch
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Fig.3 Power transmission route of main knife switch mechanism
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Fig.4 Movement diagram of main switch mechanism of disconnector
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Fig.6 Movement diagram of conducting rod deployment mechanism
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Tab.1 Parameters of spring system before and after improvement
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S 1 WUHEAT Before 232 550 12 528 54
Balance spring 1 Uit After 305 550 26 535 87
SRS 2 B Before 232 550 12 528 54
Balance spring 2 G After 305 550 26 535 87
AR 3 M AT Before 256 218 8 670 39
Balance spring 3 WS After 305 218 18 910 62
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