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Research on Rotor Position Estimation Algorithm of Synchronous Compensator at High Speed
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Abstract: During the operation of large synchronous compensator, it is necessary to detect the rotor position
quickly and accurately. The accuracy and speed of position detection directly affect the stability , efficiency and other
parameters of synchronous compensator. The two order generalized integral filter and fuzzy control were introduced to
improve the traditional phase locked loop (PLL). Tt effectively improved the ability of location detection to remove
harmonics and the speed and accuracy of detection. A flexible switch location detection module was designed , the
problem of large error in switching from low-speed position detection module to high-speed, improved PLL position

detection module was deduced. Finally, the corresponding position detection system was built in the Matlab software,
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and the correctness of the location detection method was verified by comparative simulation.
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Fig.1 Principle block diagram of traditional

phase-locked loop position detection
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Fig.2  Model diagram of traditional phase-locked

position detection loop
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Fig.3 Structure diagram of second-order

generalized integral filter
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Fig.4 Model diagram of second-order generalized integral filter
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Fig.5 Improved position detection of phase-locked

loop Model diagram
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Fig.6  The block diagram of fuzzy control
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Fig.7 Fuzzy correction PID
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Tab.1 K, fuzzy correction rule table
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Fig.9  Fuzzy PID module
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Fig.10  Fuzzy position detection module
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Fig.12  Flexible switching model of fuzzy position detection
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Fig.13 Traditional phase-locked loop method
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Fig.14 Improved phase locked loop method

Ll A58 2 FPEVTRH B 00 07 FL 25 L, O BIAH R 0L
RGO R T o, A B S B A R YR
BERE M, SRR PR E AR T BT X
Uy o DFEH, BT SCRRST U IR i 1 o o PR 5
KEAE 1.414, 7] 35 3114 =5 19 38 A5CR A sl 2 i [
CRGHENE W IRA Ay i B PR ARAR ) e
B, TESERBRT FRERT , & I dm A 5 A 1R
TR PR, PR T B 2 B . BIAHER Y PL
SR I RIAE LA AL, T AR A PR 07
o ) 2R 295 1 7 R R A 31
4.2 FHEVHRA BRI

S3ATT LR 2 PR R B A I A B R &
IRAERS IR 9], TCIR A A% S8 BURH PR 2 e i A
WA E R AR LR K . FETE S B
(AN BRI A2 0 BVTRH 2 P SRR g e 0 B (L A
TR A B PID S5 R 2, % Bk

101



wEES 20205F £ 50K 2

X, R P AR H R BT AL B AE S AR AT

FHZEPE D)3 104 515 S 30 A 8 BVTRH B4 3] 2l 7 4
AHERAT B AGE I 14) S o e

P15 40 B £A B 0.257 rad 0905 B 45 5%, 1
0.1 s i 2 sh A% SE A AR R 07 B A A B . phi 0
ELAER AR 0.1 s i shA i k], SR T 2 b4
FAVASHIN F R L R  81) SIE P o 88, 1R 22 564K K 05
M A% 40 B FH B0 B9 G I 457 ¥ 1% 25 3K 3« rad, 7
0.1 ~0.33 s 24 3/ JEI T () ) ) A 320 e s 38 52 B
£ BOHBARFRTE 0.1 s 3 ShA iR 22tk 3] T
7 rad, {HJ2& B AT AS 1E PID i 15 22 U sl /)
FE0.1~0.13 s 25 0.5 ARS8 1 SEPRAA R .

7 TR BRI
/

\Eﬁtiﬂ'ib‘i’rﬂﬂ'\

0 0.1 0.2 0.3 0.4 0.5
tls

15 FHEUH (RIR f1=0.251)
Fig.15 Flexible switching(initial angle=0.257)
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