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Fig.8 Voltage waveform of u, without separation of
positive and negative sequence components
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Fig.9 Voltage waveform of u, with separation
of positive and negative sequence components

5 &g

B = AH HL I H e G R e A R T 2R R R ORS
B B A £ X B2 18 0 ) (R R AR SO T T dg A8 HR

) = AR AR AR 3R 38 PTGk 2 T oE AR AR A7
BEMEMN, FEFH T4 8RR EHIE
T o0 43 5 R S S e L R B 4
XA AR, 7 B LIS A5 R R X B R B
25 W N B RE SR AR A, X 4% b e s W R I U
HB A AR 5 40 AR

SEW .

[1] CHUNG S. A phase tracking system for three phase utility interface
inverters [ J ]. IEEE Trans on Power Electronics,2000,15(3):
431-438.

[2] RODFIGUEZ P,SAINZ L,BERGAS J. Synchronous double refe-
rence frame PLL applied to a unified power quality conditioner
[C]//10th International Conference on Harmonies and Quality
of Power. Rio de Janeiro,Brazil:[s.n.],2002:614-619.

[3] TIMBUS A V,LISERRE M,BLAABJERG F,et al. PLL algorithm

for power generation systems robust to grid faults[C]//Procee-

dings of IEEE PESC (Power Electronics Specialists Conference)

Annual Meeting. Jeju, Corea : IEEE , 2005 : 7-10.

JRE B AR AR A S AR R AR R B A A

SEEL[J]. T TR 2007,41(7) :47-49.

ZHOU Guoliang,SHI Xinchun,FU Chao. Operation of a software

phase locked loop under distorted three-phase voltage[J]. Power

Electronics, 2007 ,41(7) :47-49.

SREREE MO TRAER . AR WA R JE R PERE (T, B

HR#H2,2009,24(10) :94-99.

GONG Jinxia,XIE Da,ZHANG Yanchi. Principle and perfor-

mance of the three-phase digital phase-locked loop[J]. Transac-

tions of China Electrotechnical Society,2009,24(10):94-99.

(6] W17k, ASPEHIEEL M. dbstREE R, 2001 :192-204.

[7] KAURA V,BLASKO V. Operation of a phase locked loop
system under distorted utility conditions[J]. IEEE Transactions on
Industry Applications, 1997,33(1):58-63.

[8] DJOKIE B,SO E. Phase measurement of distorted periodic signals
based on nonsynchmnous digital filtering[J]. IEEE Trans on Instrum
Meas,2001,50(4 ) : 864-867.

(9] faf RS Y, ANXF ik e 1o S4B PWIML 8 Ui 45 14 42 11 SR s i 0F 52 [ D .
BUMN - W7V R L SRR BE L 2006.

HE Mingming. Study on control scheme for PWM rectifier under

~
i

—
W
[

generalized unbalanced grid conditions [D]. Hangzhou : Zhejiang
University,2006.

[10] PASCAL R,HERVE P,JEAN-PAUL L. Regulation of a PWM
rectifier in the unbalanced network state using a generalized
model [J|]. IEEE Trans on Power Electronics, 1996,11(3):
495-502.

(8. HEX)

EEE N

TEE(1982-),F T HBA BB IR Mt AR
FRMACAETHRARKEL S Z KT M LA (E-mail:
jizhenghua@sgepri.sgee.com.cn) ;

F (1984 - ), %, mEHTA HE AR ML HF
RA QAR N ZGAT AR,

i (1980 - ), 5, B IRA B TAZIR A £ BT
RATCACACTHRELSZATHREM,



Three-phase software phase-locked loop based on dgq reference frame
JI Zhenghua',WEI Fenqing’, YANG Haiying'
(1. NARI Technology Development Limited Company,Nanjing 210061, China;
2. State Grid Electric Power Research Institute,Nanjing 210003, China)

Abstract: As the traditional PLL(Phase-Locked Loop) can not obtain accurate phases under distorted voltage ,a
linear model of SPLL(Software Phase-lLocked Loop) based on dg coordinate transform theory is proposed
and a new three-phase SPLL is achieved by PI control. When the three-phase voltage is unbalanced,the
T/4 shift method is used to separate the positive and negative sequence components,which effectively
inhibits the influence of negative sequence component on phase calculation. The proposed control strategy is
simulated with the experimental system for different voltage distortions and unbalanced three-phase voltages.
Results show that the presented SPLL greatly suppresses the voltage distortion,with fast dynamic response
and good steady performance.

Key words: SPLL; dg coordinate transform; distorted voltage; positive and negative sequence components



