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Compensation capacity prediction of SAPF based on harmonic source injection

LIU Xin, LI Shangsheng, WU Nan, SUN Jianjun
(School of Electrical Engineering, Wuhan University, Wuhan 430072, China)

Abstract: Compensation capacity plays an important role in the operation performance of shunt active power filter
(SAPF). The determinants of SAPF compensation capacity are analyzed by Thevenin equivalent model of grid and load.
The shortcoming of compensation capacity calculation method according to load current before compensated is pointed
out. Furthermore, a compensation capacity prediction method of SAPF based on harmonic source injection which uses
small capacity harmonic source is proposed. Characteristic coefficient of harmonic source and compensation capacity
magnification are also given, which provides direction to type and capacity selection of SAPF. Ultimately, availability of
the method is testified through simulation. Compared with the traditional method, this method is more close to the real
capacity of APF.
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Fig. 1 Thevenin equivalent model of power grid
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Fig. 3 Simplified model of the ideal compensation
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Fig. 4 Schematic diagram of harmonic source injection
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Fig. 6 Typical current source load (model 1)
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Table 1 Model 1 identification parameters

DN R N

Us, IV

Z,, 1 Q

U, !V Z., 10

11
13

0.564 4/88.316 6
0.2153£71.050 7°
0.3024231.616 7
0.140 8£—-7.633 3°

0.149823.1449°
0.2147£-0.5323°

0.3422./1.086°
0.406 6£-1.3505°

49.8422/-54.740 4 1.2234/-20.3136°

35.5941£-69.1182° 1.52£-26.691°
27.4881£80.906 3° 1.906 52 —23.481°

21.7651£74.172 4 2.0263£-15.904 3"
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Table 2 SAPF capacity calculation of model 1

n=>5 n=17 n=11 n=13 T_I:E
B
flegiik 36.26 20.65 12.28 8.98 44.41
WBENE 4037 2331 14.32 10.73 49.93
A 41.09 26.62 17.72 14.65 54.09
k, 0.88 0.78 0.69 0.61
a,, 1.14 1.28 1.45 1.64
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Table 3 Model 2 identification parameters
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Fig. 7 Typical voltage source type load (model 2)
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n

U, /V

Z,, 1 Q

U, /V Z.,1Q

5
7
11
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1.0882£-79.764 9"
0.679 4£-40.0357°
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0.252/£—87.063°

0.1718£-5.3051
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Table 4 SAPF capacity calculation of model 2

Mz
n=>5 n=17 n=11 n=13 .
Fiey
1L4ik 66.87 14.59 11.53 372 69.51
B NE 151.64  32.83 27.54 8.85 157.83
FRARZ 16893  132.07  63.49 41.81 227.51
k, 0.40 0.11 0.18 0.09
a 2.50 9.09 5.56 11.11
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Table 5 Model 3 identification parameters

n Us, |V Z5,1Q Ue, IV Ze, 10

5 0.298 2/38.047 7° 0.16042-4.576 9" 25.5979£-73.2755° 0.433/11.969 7°
7 0.126 9£66.711° 0.2296£-5.1347 9.98184£—-48.567 8 0.6813£5.629 9"
11 0.1553£-69.830 2° 0.34452-7.083 & 10.1913/£11.5349° 1.0994.20.319 2°
13 0.1051£80.438 7° 0.407 44 -6.605 6° 8.8657/19.2971° 1.3279£1.927 5°
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Table 6 SAPF capacity calculation of model 3

M
n=>5 n=17 n=11 n=13

fod
1L4ik 43.68 11.06 7.09 5.09 45.90
WIGEANTE 59.37 14.73 9.29 6.64 62.23
AR 58.03 15.97 11.27 6.30 61.56

k,, 0.75 0.69 0.63 0.81

a 1.33 1.45 1.59 1.23
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