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Causing analysis and design solution of system voltage’s unbanlance when ARC-suppression coil goer line
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(1.Hainan Power Grid Sanya Power Supply Company, Sanya 572000,China; 2.Gunagdong Power Grid Huizhou Power Supply
Bureau, Huizhou 516001, China; 3.Gunagdong Power Grid Guangzhou Power Supply Bureau, Guangzhou 516027, China)

Abstract: Based on the example of bus voltage imbalance exacerbated when automatic tuning-turn-Petersen coil input on 110 kV
power grid in Sanya Luhuitou 10kV substation and combined the working principle of Petersen coil, this papers analysis the theory
increase of voltage imbalance causes. With the actual operation and related protocols, this paper presents corresponding solutions for
this issue, so that bus voltage imbalance weakened and consistent with output of the Petersen coil and the residual flow to meet

demand, which achieved marked results.
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Fig.1 Phasor diagram of single-phase earthing
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Fig 2. Equivalent diagram of arc-suppression coil in normal
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Tab.1 The parameter of arc-suppression coil 1

#1 {494k B 3 XHDCZ-630/10

L= B | BbE | AE | ax k R M8

fiz 2N

1| 3431 | 17668 | 6062 | 171 | 3547 | 2.1 | 264220
2 | 3907 | 15515 | 6062 | 184 | 3292 | 2.1 | 2276.89
3 | 4369 | 13875 | 6062 | 201 | 30.12 | 2.1 [ 1906.31
4 | 4837 | 12532 | 6062 | 212 | 2858 | 2.1 | 171541
5 1 5297 | 11444 | 6062 | 227 | 2669 | 2.1 | 149629
6 | 5797 | 10457 | 6062 | 234 | 2592 | 21 | 141176
7 | 6293 | 96329 | 6062 | 247. | 2455 | 21 | 1265.92
8 | 6778 | 89.436 | 6062 | 253 | 2394 | 21 | 120371
9 | 7266 | 83429 | 6062 | 265 | 22.89 | 2.1 | 110056
10 | 77.81 | 77.907 | 6062 | 265 | 22.86 | 2.1 | 1098.07
11 | 8295 | 73.080 | 6062 | 274 | 2212 | 2.1 | 1027.89
12 | 8827 | 68.675 | 6062 | 275 | 2207 | 21 | 102341
13 | 9367 | 64716 | 6062 | 282 | 2148 | 2.1 | 969.029
14 | 9849 | 61.549 | 6062 | 283 | 21.44 | 2.1 | 965605
15 | 103.6 | 58513 | 6062 | 290 | 2091 | 2.1 | 918.870
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Tab.2 The parameter of arc-suppression coil 2

#2 4B S H XDZ-630/10

B BER | BH | &E | ax k R | HER
fiz W ! Fa

1 341 170.94 | 6062 171 35.45 2.1 | 2639.11
2 39 150.60 | 6062 184 3294 | 2.1 | 2279.37
3 439 134.04 | 6062 195 31.08 | 2.1 | 2029.46
4 48 121.80 | 6062 204 29.71 2.1 | 1854.34
5 53 111.73 | 6062 214 2832 | 2.1 1685.09
6 57 103.41 | 6062 220 2755 | 2.1 | 159443
7 61.8 96.061 | 6062 228 2658 | 2.1 1484.50
8 66.2 90.090 | 6062 234 2590 | 2.1 | 140935
9 71.5 84.388 | 6062 244 24.84 | 2.1 1296.19
10 75.8 79.936 | 6062 252 24.05 2.1 121520
11 80.8 76.10 | 6062 256 23.67 | 2.1 1177.52
12 85.5 72.150 | 6062 260 23.31 2.1 1141.57
13 90.5 68.587 | 6062 264 2296 | 2.1 | 1107.24
14 97 65.61 6062 268 22.61 2.1 1074.43
15 1024 | 62.853 | 6062 274 2212 | 21 1027.89
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Tab. 3 The bus voltage of 10 kV before arc-suppression coil

input
10kV 1 BEHEHE/KV 10kV I B3 A /kV
A B Al CAf A BA# | C#
6.0 59 5.9 5.9 6.0 6.0
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Tab.4 The bus voltage of 10 kV after arc-suppression coil

input
10kV I 8L HEE/kV 10kV II BB 1 /kV
A B A CH A B A C#
6.1 5.9 5.9 5.8 6.0 6.1
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Tab.5 Real situation in operation of arc-suppression coil

#1 NI H2EINLE G
10kVI&D) 10kV I &)
BART/A 50.86 71.83
EsioE = A 544 10 4%
AMEBETR/A 52.97 75.8
/A 2.11 3.97

b, AR E IR R E T,
2% AT A 35 BARYE BT i SR T BRAE A shik B
JE R T FRAE IR, SRS FIAME IR L
#£1. 2.

FEHTRER # 1 HIREERRE LR 6 A,
TERRA2A; #2 HINKBERAE RN 7A, TR
HJ3A. BTLL, BEBT# 1 JHINZR B #2 WL E 5
FITE 5 PR 10 P46, SRIRE BT W2 i) T RRME, #b
BB

R AN R X P AMEE U AME, R 10kV #F
2k FL R (BT /2 (DL/T620-1997 AW i S 3 B il B [k
RIPMBELIEY T “HIMKRBEMBARSE, £IEE
BATHERT, P AN B EMBANET &R

GARFRAHEE R/ 15% 7 HIRLE, (HIETIEBIAR -

FETINEE DL R R R R
4 BHEIEREFIR

B FRR SR E T, BT R R E
K, FERCE2 A3 A, ERTEIRERE LR T
TR BT R R, BIEREEIEE, Prold i sfs
RIER, RENPEME. ETX (5 6 7
5, AN RIS R, BARABOERE,
LRSS KR ARIFLE .

FrxfREKA IR [, R RET LR,

R RAEANRG IS ER 7. EREERRTE
Hl, BO7EHABRAZREIE T A RERTR
%54 (DL/T620-1997, 38 it e S 3 B i i IR R AN 46
GEA) MR “HINL B REHE AR E
AT 10A, BDENTHRFETXIET. HK
KB EKASMEEIT R ME, BHL #2
THIN R B TR B R ETEE N “6~10 A7, R AL %k
X A W

10 kV ¥R 2k B TR (H B 37 € 5 s St th
ik 6, RAERLBEBENE T mR.

* 6 MG EENRIHMLEELIREITHER
Tab.6 Real situation in operation of arc-suppression coil after

residual flow reset

#1 HIRLE H2 WAL
AR/ A 50.86 71.83
LR 614 1R
FMEH /A 57.97 80.8
BRIE/A 7.11 8.97
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Tab. 7 Voltage of 10 kV busbar of afer residual flow reset

10kV I B EME/KV 10kV I B FR{A/KV
A B C# AM B C#
59 6.0 6.0 6.0 5.9 6.0
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