A 2011, 35(9) 86-91 DOI: ISSN: 1000-3673 CN: 11-2410/TM

AWHES | MES R | SR

MRS

P RSB B R A fh 2 % A B R A % R O 3 SR R 0 A
BRI, W, XH, HESE

WIS (5 R TRESEBe, R4 IR 411105

.

[ITERAT] XM

X LB I L 1 A MR A O ARE R A LR B AR AR ZE R VEREAT T 00T 108, ARIR R A S5 A i 1 5 R A
MR, SRAG RGO IR, IEWIRGEA M ERUER RS, IRYERouth RS ) T RGRUE I 782
FelFe FUG X SO IEARE T SERAEE B LA N (RS DR ZE R PEEAT 104, B SE ] SO
I T ASEBURE B F IR A S A RER eI TRR LU IR R A R . DA R U] T TR LR A M
RGGHIAATTE, BEAE T RGN RGE N RS R A R .

REE . sro MRS AUERAY  RUETE RESIRZE )T R

Analysis on Stability and Current Control Performance of Power Quality Combined
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Abstract:

The Stability of power quality combined compensator and the steady state error performance are

analyzed. Firstly, based on equivalent circuit diagram the structural diagram of power quality combined
compensator is educed to attain corresponding transfer function of the system, and then according to

Routh criterion the necessary and sufficient conditions for stability of the system are given to prove this

system is structurally stable; secondly, the steady state error performance of applying generalized
integral iteration control algorithm in harmonic current suppression is analyzed, and it is proved by
mathematical derivation that the generalized integral controller can perfectly trace harmonic currents,
thus the error performance of the traditional Pl controller is surmounted. PSIM simulation results show
that the sturcture of the proposed combined system is feasible, and the stability of the proposed
system as well as the correctness of the analysis on its steady state error performance are verified.

Keywords: combined compensator
improper integral control

R H 1 2010-07-19 & Bl H # 2010-12-13 M 4& R & 4 H #1 2011-09-13
DOI:
FHEIH -

active power filter stability steady state error

H K B ARR = H 4T H (50907017) .

T IRAEE - Ao

YEHE i

YE#& Email: pan_hongbin@163.com

S % 3Lk -

[1]1 &, HMIERIE BRI MR AR e 4 M1 dbat: P EE S, 2006: 18-28. [2] Senini S,
Wolfs P J. Analysis and design of a multiple-loop control system for a hybrid active filter[J]. IEEE
Trans on Industrial Electronics, 2002, 49(6): 1283-1292. [3] Dirk Detjen, Joep Jacobs, Rik W. De
Doncker, et al. A new hybrid filter to dampen resonances and compensate harmonic currents in
industrial power systems with power factor correction equipment [J]. IEEE Trans on Power

Electronics, 2001, 16(6): 821-827. [4] # 7K, 2%, WA, 5. JREBCA &y fi RS e R 7 25 B R
[01. #HMEAR, 2009, 33(1): 11-16. Pan Hongbin, Luo An, Tu Chunming, et al. Development of a
shunt type of high power quality regulating device[J]. Power System Technology, 2009, 33(1): 11-16

(in Chinese). [51 #ro25t, B2, HHLYe, 2. HAPESSVCY I i 8 i 2024 kML B iy 3 Fh &5 1 M

¥ RIhEE
AT B
F Supporting info
F PDF(367KB)
F [HTML4 3]
b 2% CHR[PDF]
b 27 30K
k555 St
b AEA S 45 A
B IR
BN T B A
b SIASC
F Email Alert
b SO Bt
b DN S A S
AR R AR SR
b SREAMERS
b A URUE S
F FUE T
FRSIRE
bR
ASCAEFAH R IR
PubMed

I
k=




N AHTFTLI]. I K2 AR EE2A4R 2009, 31(2): 110-118. Pan Hongbin, Luo An, Huang Huixian, et
al. Study of application and topology structure on shunt power quality combined compensator based
on HAPF and SVC[J]. Natural Science Journal of Xiangtan University, 2009, 31(2): 110-118(in
Chinese). [6] WM, RZOW, JEA, . AV b R i G AME RGBT AN H D], BIECR,
2008, 32(9): 10-14. Tu Chunming, Pan Hongbin, Tang Jie, et al. Design and application of power
quality compensation system for enterprise distribution network[J]. Power System Technology,

2008, 32(9): 10-14(in Chinese). [7] ¥ulimftf, &, P&, . KA AT DR L6 1M
BEEII]. MR, 2008, 32(11): 18-23. Fan Ruixiang, Sun Min, Luo An, et al. Design of
comprehensive compensator for reactive power and harmonics in high-capacity rectifying load[J].
Power System Technology, 2008, 32(11): 18-23 (in Chinese). [8] W%, WkF%, IR HE, &5, AT
NIREH R R AaE T[], M EAR, 2006, 30(20): 56-60. Tang Ci, Yao Shun, Shuai
Zhikang, et al. Research on stability of new injection type hybrid active power filter[J]. Power System
Technology, 2006, 30(20): 56-60 (in Chinese). [9] E M, 7k—xt. HrBUEIRANEAH IR I8 &
HAE AR s T N I [I]. FBRIER, 2006, 30(1): 75-79. Xia Xiangyang, Zhang Yibin.
Application of a novel type of hybrid active power filter in medium and high voltage substations[J].
Power System Technology, 2006, 30(1): 75-79(in Chinese). [10] 5k:&%#, BT, ET2ze. KA
TN SIS A M2 R [I]. EMEAR, 2008, 32(12): 23-29. Zzhang Dinghua, Gui
Weihua, Wang Weian. Comprehensive compensation system combining reactive power compensation
and harmonic suppression for large-scale electric arc-furnace[J]. Power System Technology, 2008,
32(12): 23-29(in Chinese). [11] Elisabetta Tedeschi, Paolo Tenti, Paolo Mattavelli. Synergistic
control and cooperative operation of distributed harmonic and reactive compensators[C]//39th IEEE
Power Electronics Specialists Conference, PESC 2008. Rhodes, Greece: IEEE, 2008: 654-660.

[12] A, %z, Wkt . GUAMERNR GRS G HMER G N ). P EEHL TR EIR, 2007, 27
(1): 88-92. Tang Jie, Luo An, Fan Ruixiang, et al. Combined compensation system with reactive
power compensation and hybrid active power filter and its engineering application[J]. Proceedings of
the CSEE, 2007, 27(1): 88-92(in Chinese). [13] Lei Wanjun, Wang Yue, et al. Development of a
3MVA/6kV advance power quality controller for substations[C]//37th IEEE Power Electronics Specialist
Conference, PESC’06. Jeju, Korea: IEEE, 2006: 1-5. [14] Luo An, Shuai Zhikang, Zhu Wenji, et
al. Combined system for harmonic suppression and reactive power compensation[J]. |IEEE
Transactions on Industrial Electronics, 2009, 56(2): 418-428. [15] i#&W, %%, 7, 5. HARE
SRR UR IR 2R PR AR 0], T AL TR AR, 2008, 28 (24): 52-58. Tu Chunming, Luo An,
Tang Ci, et al. Control of injection type hybrid active power filter[J]. Proceedings of the CSEE,

2008, 28(24): 52-58(in Chinese). [16] WR%EN, D2z, KT Rk ARSI IOAT S IENE e — AL #8
HI[]. BT HASH R, 2004, 23(1): 34-38. Tu Chunming, Luo An. Iterative generalized integrator
algorithm based ternary variable structure control for active power filter [J]. Advanced Technology of
Electrical Engineering and Energy, 2004, 23(1): 34-38(in Chinese).

AT R T

1. GRVIVE A1 PHVEF K LA s AT S i R4 As e HE[3]. M EaR, 2009,33(9): 57-62

2. WA NI M R AR A Ll P A i AR E M g ). F AR, 2009,33(9): 78-83
3. FELEHE |0 IR | T AR s R K R LA KR R s G o R gk PE[I]. MR, 2008,32(21):
52-57

4. 8 NIk KT I ST AME RS AE 6 E K500 KV R 7 I ) 1 e R 5 w4 RO [9]. E
K, 2008,32(3): 66-69

5. fif K, dKEEIR, 2 AE, SPBEB I ELRUN A R 0 0R B ORI R AT I E N e [9]. MR, 2006,30
(3): 18-21

6. iK¥ JEH) .STATCOMIE XL E & it I ASE PEAIIT 7S] M HCR, 2008,32(9): 70-73

7. SEAREEIAS RAPREGRR IR ZESE TSR A o 28 s SRR B PR AR PEVPAR [J]. HEIEBEAR, 2008,32(14):
25-30

8. M| Za P KA |2 PHTE MR L 12 MEISKRTFF T s AR M v 510 TR e WL A A Y
[J]. HIMEAR, 2007,31(5): 39-44

9. skMRS, W Xk, TSR, ARRME, ZEFUE, ZE WSIE T ERPGEE B B YIRS SR E MY T ik
[J]. HIMEA, 2006,30(19): 53-58

10. FESCIRE W] E#EEXDunn Rod |FERFAS. HL) REURAE G FIfi BE R4 [J]. HIMECAR, 2007,31(20):
109-120

11, X M, BRI — PP i A R A IR I £k e KA D2 5 57 [3]. MR, 2006,30(11): 56-
61

12. £ i, H5EH LT R IRAME R A AT VRIS B 2% I FIE[3]. e EER, 2006,30(7): 59-63

13. ETRBE D BUE .20 RS T IAME AL B 258 [0]. MR, 2007,31(15): 21-
25

14. 5 5=, PN, T, Bk B bR R LA AT PR S B A = R R EE[T]. MR, 2006,30(22):
77-80



15. RBESE, PUEA, BRI RGNEBMETNAIA[I]. HMECR, 2006,30(13): 20-25

Copyright by HLFEAR



