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Research on Steady and Transient Characteristic of Series Compensation Device in
Distribution Network
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University, Xi’an 710049, China)

Abstract: Application of series capacitor compensation used in distribution line can bring about positive and no-
time-lag reactive compensation, and can improve the voltage quality of the line. It is load-adaptive and has the good
operability. Because of the complexity and otherness of distribution lines, it is needed to know well the steady and
transient characteristics, capacity, position, influencing factors about the series capacitor compensation to achieve
the good result. This paper establishes a typical model of the series capacitor compensation for 10 kV radial distri-
bution line using EMTP, and makes systematic effective analyzes such as wire diameter, load-capacity and cose,
capacity and position to the voltage along the line. It gives the transient process results in the inside of compensa-tion
device under 3 phase breakdown, and the relationship between close-time of bypass circuit breaker and absorp-tion ca-
pacity of MOV.

Key words: series compensation; numerical analysis; electromagnetic transient; MOV ; distribution line

- _PR+QX,—X¢) , . PX;—X)-0x
0 3% Ay=PRHGEREA  BR==En
R TR BB K 20 B Ko AR :P.Q HERBEA I i 19 Sh AT 20 2y

T DA 245 1 L 2 B R I P P S B LA R s T s U FUERBOR LT SR X, O 2R AL B HL 3
A A AR A s oy e DR REE FS TR B
JEEEAME I 25067 A7 , 9 FLAT JERHH TE i phpe gy (o n LR LR ik 2EAE) SERIZ IR R 9RO B
S e S o, 4 e 7 ﬁ”’%%%%%zﬁé e SR O A T
SR IE 1 R %:%%I‘%%@i 5 EZVACE e %IE:EE'/J

A7 R B A 2 o T T 1) %ﬁﬁifp et
HEAT I — (i SR I 3BT 45— P 22 X4 s
W7 E 88 :2017-08-01; & [ H #1:2017-09-21 A 1 52 W B AL A




- 52 - 20174F 11 H

Eudx

HS53E 1

1 REBTHETES R

1.1 ARBESEZELWEEEESHHEI
Bic H [ Hp T A R s 28 2 RS H LR A
LGJ-50~LGJ-240 , A [F] 545 Ha 25 528 1) B A7 4 8 58
T HL BEL R R L 1
SE BNV <3 I N BIVRE A E5-3: SR VA i 0
25 SR/ AR PR K B P BB A 22 AR K B s L
£ o UGN LA LR B 25 40 (UL 1D 1) RN S 500k St 15

F1 HBMBRTSLEME B
Table 1 Resistance and inductance of typical wire

b e ALK/ B EHRE /
(mH+-km™) (Q +km™)
LGJ-240 0.921 0.130
LGJ-150 0.970 0.211
LGJ-120 0.989 0.255
LGJ-70 1.049 0.432
LGJ-50 1.084 0.609
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Fig. 1 Typical simulation diagram
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Fig. 2 Voltage along line with different wires

M 2 AT LA Y 0 0 3 AN TRl 19 5 26, 47
24 % T ) 7 2 AT R AR B (B =1.25) Y £ b2
J5 3 R RS SR AR ER AR S I L R R AR R S
PRELH Ep R R R R L R RO E/N AR Y R 4K
HL T i AN B R B AR A S 2 AR kb R e B T R
B, SR LB | £ B B b e BT o T
) AT ot L R I I R TR R
P10 1 % H BEL S 0 T R R 2 R LUHR T R
SEAME RN/ R o B0 LGJ-50 Sk, H s K
9 52 L BELALES S 233310 010,609 ,0.339 €0, HL BHL L JE%
PURIET — %, oI 28 B TR e v 220 1h S B
Sk, LGJ-50 F£k 15 LGJ-240 S £ 7u AR [ i (4
S TR 07 ) A ) RS BE (h=1.25) T AMEEROCR 19155
ZERLIE 3, K3 SRR R SRS BT
FRAE. MK 3T RIAE Y, T/ AR R,

PtjOs PO, PHQ, POy PotiQ,  PiytiO

R HL 7™ A 11 R 93 ol 2 0 i s I e 1 L B0k R A
A TR) PR BE 1 Ep b, VT 2 v e 24 K 24005 b T F,
P M T BRELE AR AE B2 5 1) A A% 2K P, 2 W/
FLAR I AR AMMERICR B 22

Ilr

10

i /kV
oo

—e— LGI-50 G H AR
TF—e— LGJ-240TC 4D
—a— LGJ-5015 b
6F—v— LGI-24017 3 #b

FLR 2 R
e R IR o
0 2 4 6 8 10 12 14 16
S P50 S /km
3 LGJ-50 5 LGJ-240 B9+ R
Fig. 3 Compensation result of LGJ-50 and LGJ-240
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Fig. 5 Voltage along line with defferent load capacity
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Fig. 10 System diagram of compensation device
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Fig. 12 Transient waveforms in device under 3 phase breakdown(close time=10 ms)



. 56 - 20174F 11 H

Eudx

HS53E 1

HLZS ar i A B KR i 6.8 kA, 28 22 ms
Ji JE 3 Ry ARG 4 (L 5 R 5 AL 3k 1) s 3 0 {7 3k 3]
6.5 kA, XA R 40t 22 ms WP, FaE 7E 2.8 kA(I
{E0) Y 4 38 HRL IR KT, 2 125 ms R IT SRR L V)
B i R R MOV LR IE(E R 1.7 kA, 5+
BFE 2928 10 ms, B PR FFESER AR 10 ms,

0 0.02 004 006 008 010 012 0.14

0.16

0.16

t/s
(a) L2248 19 it PP 0% T
710 1 1 1 1 1 L L
0 002 004 006 008 010 012 0.14
tls
(b)FEZEZ% FRIR D% B
10r
5_
Z 0 WMW
S | u
710 1 1 1 1 1 Il 1
0 0.02 0.04 0.06 0./08 0.10 0.12 0.14
/s
()R TT ¢ FRLIRL I B

0.16

1/kV

=
=
<

MOV Wy R R R 40 kJ .

AR LR AETF R SIAE B ] 40 ms B8 A0 H 45
R (F ISP TT SCHE 3h 5 25 TF 5 ahAF) WKL 13, i
MOV st 17 4 A JLT- 58 5 (14 Sl AE H 3 i, W 0 1)
REEINF] 182 kI,

R i EES R LIS LTS8 .

4r
2_
O—“_ﬁWA\V

72_

—A4 1 1 1 L 1 1 1 )
0 0.02 004 006 008 010 0.12 0.14 0.16
ts
()MOV HLHE R B

200
100{ //_/
0 i ! 1 ! 1 1 1 ]
0 0.02 004 006 0.08 010 012 0.14 0.16
t/s
(e)MOVI I fit

13 =1RERM BMEEAREESHERE(EH =40 ms)

Fig. 13 Transient waveforms in device under 3 phase breakdown(close time=40 ms)
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