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Research on the design and check method of the secondary filter branch for
SVC device of the AC arc furnace
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Abstract: The AC arc furnace is a typical pollution source of harmonic wave as well as a flicker source. It also produces larger

inter-harmonic component during working near secondary harmonic. This paper analyzes and simulates the harmonic quantity and the

parameters of SVC device of the arc furnace in a steel company. The conclusion shows that it is better to install the secondary filter of

type C for the arc furnace in order to limit the harmonic and interharmonic near secondary. A new checking method is put forward for

the secondary filter branch, which is a good method that can instruct the design of the AC arc furnace filter.
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Table 1 The fundamental to the seventh harmonic and interharmonics current occurrence quantity at the early stage of steel melting

A
h 1.1 1.2 13 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 22
I 388.47 142.65 189.54 29.63 190.2 81.9 59.07 18.05 4237 62.03 32.05 12.86
h 23 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 32 33 34
I 548 2523 34.09 376 47.46 19.15 17.52 86.66 60.41 254 11.03 27.03
h 35 3.6 37 38 39 4 4.1 42 43 4.4 45 4.6
I 2627 2098 14.88 17.93 20.65 113 13.87 0.94 3.68 15.24 7.92 6.31
h 4.7 4.8 4.9 5 5.1 52 5.3 5.4 5.5 5.6 5.7 5.8
I 1.31 19.71 3145 9.55 37.76 12.39 19.65 17.35 3.5 14.03 9.24 14.28
h 59 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7
I 7.38 16.54 4.16 0.45 5.41 3.12 11.15 12.89 3.44 7.85 1142 9.83
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Fig. 1 The fundamental to the fourth harmonic current

3.0 3.5

occurrence quantity in a steel company

HR LRI AT 40 7RS4, BTy
FRK AP, 7B LREI4RIXTE], B 4850
VS, =R T E 5 RS 5.

2.1 SVC EBHSH

AR A AT I S R R R
B 2 7R

B2 TR B0k 28 it F I i f &R 4
SVCHE B IEN 2% S S HAN R 2PN

220 kVEFZL

35 kVhEZL

EAF)" LF1J" LF2)

2 ZMG AR R MBI RE B RS RE T ERE
Fig. 2 Power supply system diagram for the steel company
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Table 2 Main parameters of the filter branch (single phase)
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Fig. 3 Equivalent simulation model of distribution system
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Fig. 4 Harmonic current coefficient of the the secondary filter

branch and non-secondary filter branch
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Table 3 Harmonic current coefficient for the system which contains the secondary filter branch and which does not contain

h 1.1 1.2 13 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 22
kh 1.16 1.2 1.26 1.34 1.44 1.61 1.9 2.41 2.1 0.94 0.93 1.19
h 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 32 33 3.4
CEil kh 1.54 2.09 3.14 3.72 1.83 0.81 0.32 0.07 0.24 0.45 0.7 1.09
2Kk h 3.5 3.6 3.7 3.8 3.9 4 4.1 42 4.3 4.4 4.5 4.6
I kh 1.94 2.4 1.01 0.45 0.18 0.05 0.14 0.27 0.43 0.7 1.36 1.2
X% h 4.7 48 4.9 5 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8
kh 0.47 0.21 0.09 0.02 0.06 0.1 0.13 0.15 0.18 0.2 0.21 0.23
h 5.9 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7
kh 0.24 0.25 0.26 0.27 0.28 0.29 0.3 0.3 0.31 0.32 0.32 0.33
h 1.1 1.2 13 1.4 1.5 1.6 1.7 1.8 1.9 2 2.1 22
kh 1.11 1.14 1.17 1.21 1.25 131 1.38 1.47 1.6 1.76 2.01 2.4
h 2.3 2.4 2.5 2.6 2.7 2.8 2.9 3 3.1 32 33 3.4
A& kh 3.1 4.6 6.07 3.12 1.48 0.73 0.31 0.07 0.25 0.48 0.77 1.27
2Kk h 3.5 3.6 3.7 3.8 3.9 4 4.1 42 4.3 4.4 4.5 4.6
I kh 2.47 2.26 0.93 0.43 0.18 0.05 0.15 0.28 0.45 0.76 1.55 1.15
X% h 4.7 48 4.9 5 5.1 5.2 5.3 5.4 5.5 5.6 5.7 5.8
kh 0.46 0.21 0.08 0.02 0.06 0.1 0.13 0.16 0.18 0.2 0.22 0.23
h 5.9 6 6.1 6.2 6.3 6.4 6.5 6.6 6.7 6.8 6.9 7
kh 0.25 0.26 0.27 0.28 0.29 0.3 0.3 0.31 0.32 0.33 0.33 0.34
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Fig. 5 Common passive filter

P 6 Bt Sy R U D8 i A 55 C 7R iy T 908 0 4 18
PR AREOT LE .

1Bl 6T LA 1

(1) LIRS IE B S H I PR Ak B BT AL
A, AHSRFEAR T IE SR K LR 5 R 4
PO e BT IR I P o 1 RN AZ i HL I 20K i
PSR RIS B, S U201 TR)
W R R

(2) HIHTSCAI AT Es AR, AP AR AL T,
SIAE2UR BRI 7 A = 1D TR B, MRS 20 i 1L
THE B2 IR CHREIE B, el T35 7B il
SV BEAR T X200 B A UEBBCR , (H R AT Rkt
GRS 2L AT I B I R TBOK o

()C 2 oy it P e

D LI R Bk

0.5

000 15 20 25 3.0 35 40 45 50 55 60 65 70
AL

6 BIFZKIEKRS CBSBIRK R BRAKXTLE

Fig. 6 Comparison chart for the single tuned filter and the high

pass filter of type C
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secondary filter
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Table 4 The second to the sixth harmonic current occurrence

quantity at the early stage of steel melting

A
h 2 3 4 5 6
Ign 199.17 133.88 48.504 61.753 30.629
Isgn 81.671 107.08 27.322 50.061 18.583
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