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Abstract: With the development of city and its power supply demand increase, the overhead-cable hybrid line have be-
come more and more widely application due to its flexible structure. The overvoltage caused by the closing operation
of the hybrid line has become an important factor affecting the safe and reliable operation of the power system. In this
paper, PSCAD simulation software is employed to study the closing overvoltage characteristics of 220 kV extra high
voltage (EHV) overhead-cable hybrid lines in a certain area. An overvoltage simulation model is established, and the
closing overvoltage characteristics generated during the closing operation of the hybrid line are simulated and ana-
lyzed. Finally, the affecting factors of the closing overvoltage are discussed. The results show that, the overvoltage

amplitude of three-phase non-synchronous closing is 10 % ~20% larger than that of three-phase synchronous closing.
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The closing overvoltage is related to the closing phase angle, and the closing overvoltage amplitude is inversely pro-

portional to the closing resistance. Through the coordination of the closing time, the closing resistors are input in sta-

ges to release energy systematically. Thereby, it is found that the application of multi-level closing resistance can lim-

it the operating overvoltage more effectively. The proposed research provides a reference for the design of EHV over-

head-cable hybrid line.
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Figure 1

Three-phase non-synchronous closing
capacitive coupling circuit
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Figure 2 Overhead line-cable system refraction

and reflection diagram
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Figure 6 Cable connection
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Figure 7 Sheath protector V-1 characteristics
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non-synchronous closing
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Table 1 The influence of calculation times on

the closing overvoltage of overhead lines
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Table 2 The influence of different periods of time on
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the closing overvoltage of overhead lines
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Figure 10 Closing circuit diagram

10 A&7 W 3%

2 A6 TR B Bt I 3k ) F, BHL A 22 5RO — 3K,
hy A B B, R 38 B 300~600 QU

AIRSE 1 BB, 20 6 BB A IR L BEL R L 43331

AT HL B A 300,400,500 Q.76 A A HL JE i %
M=0.1 s)B T, W o A0 F 4R 6 R o, 793 3 R %5
R RN 3 o, X LL A . 1 A A IR L RE
J5 s A Wi AR T 45 ) F, BEL IS A B T R o
JEMEAE 29980/ 3 A%, Bk B 1 iR 5 A el L B 52 R
KR,

LS 2R AR Q] 6 JiT R Y 6 AN ek ok B, AN T
AT g B i R S B A & 11 BUR
A Tl FL BEL 9 R /N O AN 52 ) 5 40 25 et ol T A AL
e, RISk A 4 Kb 34 S A A et e R A — S B 0
{ELA s 2o FR PR 7 A% 40 ok R b R (B 2 A T s, th
SR I FL A L 7 PR AR o o R R I R AR O TR Ik
A gk A A% 2 i A R S I 2 T . R T e L
A DAAT A0 PR G TR 2o Fi 42 A HL 2, A D R B
R % FL A e e R o 25 R R ] 5 A 1
P BEL A 2R S ol L S R /DS T 5 1 4 Dt 0, B
P R i U St 0 6 A ER 2 A DB A T B S D F
BEL F% 385 000 2K i 52 S A Y A & W 400 e s i, 0K i
EAE=SUNCINI N[

T3 AR R T KA R R

Table 3 The function of closing resistance to limit the

closing overvoltage of overhead line
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Figure 11 Overvoltage of cable sheath under

different closing resistance
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Figure 13

and multi-stage closing resistors
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Table 5 Relationship between synchronization
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