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Abstract:

b H R
IEEE Std.1547-2003 specified that the grid connected inverters should be able to operate in intentional ASCARH AR
islanding mode for maintaining the load voltage. Conventional proportional-integral control can’t PubMed

achieve zero steady-state error voltage control for grid-connected inverters. Unfortunately, few
literatures discuss the nature of this problem. In order to clarify the point, the linear model for the
system voltage control is built, and then a conclusion is reached according to the superposition theorem
and frequency-domain analysis: Zero steady-state error voltage control for grid-connected inverters is
obtained on condition that the controller has the infinite gain at the excited frequency, which is not the
case for Pl control. Based on this conclusion, a proportional complex integral (PCl) control is
presented, and a step-by-step design procedure is given. The control system is digitally implemented
with TMS320F2812 DSP. Simulation and experiments are carried out based on the theoretical analysis,
and the effectiveness of the proposed PCI control is verified by a comparison with Pl control.

Keywords: three-phase grid-connected inverters intentional islanding voltage control
W RS H #1 2010-07-26 & [7 H #] 2010-12-08 M 4%k & i H #1 2011-07-11

DOI:

HEEWH:

K 0 AR #4000 H (50837003, 51077112); I8 E TR E A H (ZH2007103); b4 AR
34T H (E2010001261).

BWRAEE: EEW

e & A -
YE#& Email: pki6@88mail.ysu.edu.cn

225 Uk -
[1] MEEE, IF. B MR ST DUIR S AE B N a5 [3]. MR, 2008, 32(16): 27-31. Zheng

Zhanghua, Ai Qian. Present situation of research on microgrid and its application prospects in China
[J]. Power System Technology, 2008, 32(16): 27-31(in Chinese). [2] k&, FEH. X JJkH=4H
PWM 78 % (K A I [9]. 45 A, 2009, 33(20): 43-48. Zhang Jianzhong, Cheng Ming.
Modeling and control of three-phase PWM converter for wind power generation[J]. Power System
Technology, 2009, 33(20): 43-48 (in Chinese). [3] #5, Bk, E&H, 2. HRAX A KHEARLE T



FMWARES[I]. HMECAR, 2009, 33(17): 157-161. Yang Yong, Ruan Yi, Ren Zhibin, et al. Grid-
connected inverter in direct-drive wind power generation system[J]. Power System Technology,
2009, 33(17): 157-161 (in Chinese). [4] ittE. TFEDLR KR BEARKREIR[I]. HMEAR, 2007, 31
(20): 77-81. Xu Honghua. The study on development of PV technology in China[J]. Power System
Technology, 2007, 31(20): 77-81(in Chinese). [5] X#%, RBEK, WHK, %. AUk LI
HAREER[I]. HEMEAR, 2008, 32(15): 71-76. Liu Yanghua, Wu Zhengqiu, Tu Yougqing, etal. A
survey on distributed generation and its networking technology[J]. Power System Technology, 2008,
32(15): 71-76(in Chinese). [6] Houshang K, Hassan N, Reza I. Control of an electronically-coupled
distributed resource unit subsequent to an islanding event[J]. IEEE Trans on Power Delivery, 2008,
23(1): 493-501. [7] M58, E7VE, BBfE#. FETRDR F A E P R H A4 o (0 SR 1 52 bk 5 3 T AR
R B ST 9], mMEAR, 2005, 29(14): 30-34. Wu Zhonggiang, Wang Ziyang, Wu
Weiyang. A compound control scheme for single phase SPWM inverter based on adaptive fuzzy
proportional-integral control and repetitive control[J]. Power System Technology, 2005, 29(14): 30-
34(in Chinese). [8] Tai TL, Chen JS. UPS inverter design using discrete-time sliding-mode control
scheme[J]. IEEE Transactions on Industrial Electronics, 2002, 49(1): 67-75. [9] Kim D, Lee D.
Feedback linearization control of three-phase UPS inverter systems[J]. IEEE Transactions on Industrial
Electronics, 2010, 57(3): 963-968. [10] Mattavelli P. An improved deadbeat control for UPS using
disturbance observers[J]. IEEE Transactions on Industrial Electronics, 2005, 52(1): 206-212. [11]
Zhou K, Wang D, Zhang B, et al. Plug-in dual-mode-structure repetitive controller for CVCF PWM
inverters[J]. IEEE Transactions on Industrial Electronics, 2009, 56(3) 784-791. [12]LiL, JinT, Ma
S. A new analog controller for three-phase voltage generation inverter[J]. IEEE Transactions on
Industrial Electronics, 2008, 55(8): 2894-2902 [13] Cortés P, Ortiz G, Juan Y, et al. Model
predictive control of an inverter with output LC filter for UPS applications[J]. IEEE Transactions on
Industrial Electronics, 2009, 56(6): 1875-1883. [14] Loh P C, Newman M J, Zmood D N, etal. A
comparative analysis of multi-loop voltage regulation strategies for single and three-phase UPS
systems[J]. IEEE Transactions on Power Electronics, 2003, 18(5): 1176-1185. [15] 58/)uk, HFfh
5, BEAR, SE. MR RAR S LU SRR o R PRI EOR [9]. T E AL TR 4R, 2009, 29(15): 8-14.
Guo Xiaoqgiang, Wu Weiyang, Zhao Qinglin, et al. Current regulation for three-phase grid-connected
inverters based on proportional complex integral control[J]. Proceedings of the CSEE, 2009, 29(15):
8-14(in Chinese).

AT i KA S

1 N L A RN SRR L RIS R S RAIEL]. "R EER, 2009,33
(18): 5-8

2. Ml IREBC T R OB R AU IS AT I AR R SRR [J]. LM ECR, 2010,34(1): 164-168

Copyright by HiREAR



