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A new tuning method of arc suppression coil based on the constant zero-sequence voltage amplitude

LI Tao', MIAO Xiao-peng®, LI Xiao-bo®
(1. Tangshan Power Supply Company, Tangshan 063000, China; 2. School of Information and Electrical Engineering, China
University of Mining and Technology, Xuzhou 221008, China)

Abstract: In order to improve the compensation effect of the arc suppression coil, a new tuning method of arc suppression coil based
on the constant zero-sequence voltage amplitude is proposed. In this method, the arc suppression coil and resistor are added in the
distribution network neutral point. After replacing the resistor, it adjusts the arc suppression coil inductance value, while observes and
measures the size of the neutral point offset voltage rms, to coordinate the further adjustment of the arc suppression coil. When the
neutral point offset voltage rms is identical before and after replacing the resistor, simultaneous equations, the sum of the capacitance
to ground Cy and the sum of the resistance to ground gy in the distribution network can be accurately obtained, thus to

determine the value of arc suppression coil fully compensated inductor L. Matlab simulation and theoretical calculation verify that
the method can obtain a more precise compensation effect. This method has the advantages of simple operation, high accuracy, good
compensation effect, so it can be applied to the areas of arc suppression coil tuning.

This work is supported by National Natural Science Foundation of China (No. 51107143).

Key words: amplitude; arc suppression coil tuning; inductance value; neutral point offset voltage; effect of measure

PEGES: TM473 SCHERFR UL A WHEHT:  1674-3415(2014)09-0086-05
0 B|= HRLEI L (R0 b FE A 5 WSl H AT A rLR
(==

WEHA EEA N T sk, i i, o

Pic P X g 3 I BTt e e o S A Ay
M e 5 R 1) BTG B P 25 B S,
MR I, JEHOE I BEI A A A AS it
HLZE LR KDY, R R Fh ) 22 DL R
Hh.

Hh b A I L P ) PR e ST e ) R
OB T RGO LA LR, REAT ROt s> 1
MBI, KR TR R TR O HoT LU
PdtiRe b it B AT KIS b i U i B
The 20 I B U U 5 v 2 R AT 0 R

HE&WH: BRAAAFESE (51107143)

MNFFVEN T e KL e HEEN T
THRARNAEAL, e RO I R 2
i B2 FEL AR N BSERI HL 2 2 Bl A i A H s T
L BRI AR AR NS
R J LA R P P R AT ik, (BRSNS
BT (U 200 TS g SR

e 2 e P s e L F) 9 S/ 2 Pl U ik
] DA I AL BRI, H AT AR 22 1 VA AR
ity S EANAZ AR, e G d il R K, 0 iR 22
PRASR ARl o [ I3 0 2 P L s e L 7 9
2L Bl TRERIT 5 A I mT I S0 2 92 Pl 5 it 15X
TN, ST T oprdie Hh i A M Ik el



BV, SF SR T U R V9 I R R R ik - 87 -

FIZTR I I B i, HAAEAE . DR
FE s W ROR ISR A, T DU Y A i
2 P 1 A, o

1 Emffﬁr%ﬁﬂlﬁﬁﬁﬂ

1 e e %y A M R T 8 P S B P 2%
Cy~ Cy FIC. A= AHXSHE Y g, v gg M g N —
FX AR s L AW IR R, G R G, A
SRR FIE LS o 1 r ) e A RSP v )

. R
Ubd=_p1_jd0Uph

ST Ca +aC +aC.
KXrp: p= CiCiC » A HEL DR R AN SO R PR 15
T . __8r1T8t+8c S
U WIS dy = E2 B0, gy
EENEIEEN

TN R A\ 2 5 A A e s T
Uoz Upg _

1
E_ .G +(ga +85+8C)
o(C, +Cy +Cp) o(C, +Cy +Cp)

o(C, +Cy +Cp) -

Ubd
v—jd
1
o(Cy+C+C)——

[0)4
o(C i C 1) h I I Bl 1 FE

=G +(8a + 88 +8¢)
wK7+C+C)

Kf:v=

N HEL AL PR BB %

B 1 B R L A B e g

Fig. 1 Principle circuit of constant zero-sequence voltage
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Fig. 2 Principle of constant zero-sequence voltage
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Fig. 3 Simulation model of constant zero-sequence voltage
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Fig. 4 Neutral point offset voltage rms and waveform
changes in the process of arc suppression coil in

conjunction with conductance adjustment
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Table 1 Simulation data in the constant zero-sequence voltage amplitude tuning process

L/H R/Q Up/V gs/S rs/Q Cs/uF LyH HAAIRZEE % HBLRZE %
0.155 11 0 106.290 56
0.155 63 1000 106.295 09 0.000 101 1 9891.196 835 36.916 44 0.274 74 0.775 06 1.088 03
0.155 15 5 000 106.299 71
0.455 11 0 199.982 48
0.446 83 1000 199.982 33 0.000 105 6 9944311 85 37.148 69 0.273 02 0.150 80 0.556 88
0.454 56 5 000 199.979 66
0.855 11 0 117.863 95
0.838 07 1000 117.864 00 0.000 100 36 9964.129 135 37.177 00 0.272 81 0.074 72 0.358 71
0.853 96 5 000 117.863 80
1.25511 0 102.587 98
1.223 37 1000 102.588 03 0.000 100 32 9 968.102 07 37.203 93 0.272 62 0.002 34 0.318 98
1.252 95 5 000 102.587 99
1.655 11 0 96.149 62
1.603 71 1000 96.149 63 0.000 101 6 9 842.519 69 37.210 32 0.272 57 0.014 84 1.574 80
1.651 59 5 000 96.149 63
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