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Low-voltage active power filter simulation and engineering application at high voltage levels
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Abstract: This paper presents a new method which applies low leakage reactance transformer and low voltage shunt
active power filter to compensate for the side of high voltage. According to the field condition and the phase-shift
characteristic of transformer, the original control strategy is improved by using a new type of digital phase-locked loop
technology. The harmonic suppression and reactive power compensation of high voltage bus are realized by low voltage
active power filter. Without changing the internal structure of low voltage active power filter, it can accomplish some
compensation tasks of high voltage power filter, thereby reducing equipment investment. Due to the low voltage grade of
filter, the difficulty of equipment maintenance is reduced, and the safety of the operators is also improved. The
PSCAD/EMTDC simulation tool and field test are adopted to verify the effectiveness and feasibility of the proposed
approach.
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Fig. 1 Topology of low active power filter
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Fig. 2 Block diagram of active power filter
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Fig. 3 Transformer wiring and voltage vector
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Fig. 4 Schematic diagram of the phase locked loop
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Fig. 5 A block diagram of the improved control strategy
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Fig. 6 Centralized control mode
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Fig. 7 Redundant control mode
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Fig. 9 Phase-locked loop module
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Fig. 10 Waveform of harmonic current at 10 kV bus
3 IENAKRIZEITER

F— ARG FE M 2035 75 Bl — S R
TR, FERURIAR S A5 A DR HEAE 10 kV £
g b i HRKEEH S KA R TR, i
B 10 KV REEZ A AR PHCR AR . 1 Dy e i,
R SR ) AR BT 0 e T BRI
Werg gy, Pem AL, ORI HIRE, o
I B TIREE, B AR TR % R 5]
ZWFNBATIRIL, Wil %3e T = HKE APF il
JEAZERAE 10 KV BRI, JEAT TCTh TR A MR
Bl Blds APF @47 WK 11 fios.

110 kVEEZL

'&‘éllc?ﬁ‘%

10 kKVEEZL
A
0.4 kVEF£E 0.4 KVEF£E
1'7APF | | 2% APF 3APF | [RGB % Sl
J J e UL BT NPT H]\LIV)Z?&

11 APF AR ETEE
Fig. 11 APF installation diagram

I IIA 1) 10 kV BEZEIE 2550 2 MW 148
JEZ85 110 kV 5 R BEERAHIE: . B3 mde EAUE &
T4 1000 kVA, A4 A4t 200 kVA. APF
BHEHT THLK: B g s &, Fit it 10 A,
FrH L 2 000 V, IEA SR RS . TR
RBULE 0.7 247, 10kV BEEL B 3 k. 6 k. 11
DR 13 B B T AR

AL BAR T, RkiEH APF 25k 1
Ji7Re = APF RHZHLCRBIA LR, HRH%EE
T DSP WBAHIAFE 7 SEIUAR A 3550 . IRIiE 47 I
Kl 12 Pi7n. APF JHAR 25407 Ak YD1, %
o 100 kVA. BN 1: 25,

— 13 APF #iz B35 LU , Rl v Y
ToUpMELs Gk, e T RA I EE R EH
ZRICRINTT e, HAMRER TAER S, fe



XA, A

AR I AR R YIS 8 ot LIRS S 20 O 07 ORI R H]

- 145 -

£ 1 APFRISH
Table 1 APF parameters
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