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Fig. 1 Block diagram of typical speed control system
of steam generator
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Fig.3 Result of perturbed trajectory fitting
sampling at 0.5 s
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Fig. 4 Result of perturbed trajectory fitting
sampling at 1 s
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Fig. 5 Result of perturbed trajectory fitting
sampling at 0 s in case 1
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Fig. 6 Result of perturbed trajectory fitting
sampling at 2 s in case 1
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Fig.7 Result of perturbed trajectory fitting
sampling at 0 s in case 2
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Fig. 8 Result of perturbed trajectory fitting
sampling at 0. 8 s in case 2
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Fig. 9 Result of perturbed trajectory polynomial fitting
sampling at 0.5 s

0 05

100
®
90+ =
=
Qn ®
sur *
%
a0l ~ *
[ A =
I A
~ 0L \ b
o SV a %) 7\
i 1 \ 7 \ N
S 50k F Iy H LA
1 1 % i ! \
. ! & s *
401 | F 4 \
¥ \ ¥ \ N « N
! ¥ I A 1
30H 1 3 \ ] \ ’
N Z [ ooa
PN L VI \ 7
20+ \ 7 \ [
\J/ 4
10" —— —— ——= P —— —
0 05 1.0 1.5 20 25 30 35 40

t/s
- — - KEHRHRTIANLE ; = AL
10 1sREFEMZHBESTAYUAER
Fig. 10 Result of perturbed trajectory polynomial fitting
sampling at 1 s
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Fig. 11 Result of perturbed trajectory polynomial fitting
sampling at 0 s
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Fig. 12 Result of perturbed trajectory polynomial fitting
sampling at 2 s
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Perturbed Trajectory Prediction Method Based on Wide Area Measurement Systems

SONG Fang fang'*®, BI Tianshu'?®, YANG Qizxun'"*
(1. Key Laboratory of Power System Protection and Dynamic Security Monitoring and Control Under Ministry of Education,
North China Electric Power University, Beijing 102206, China)
(2. Sifang Research Institute, North China Electric Power University, Beijing 102206, China)

Abstract: A novel method for perturbed trajectory prediction of post-fault rotor angle is presented in this paper, which is based
on phasor measurement unit (PMU) measurements and trigonometric function curve fitting technique. A mathematical
relationship of post-fault rotor angle and time is derived from a speed-governing system, which reveals that the perturbed
trajectory of the post-fault rotor angle can be expressed by attenuation trigonometric functions. Using curve fitting technique
and trigonometric function, a least square method to predict the perturbed trajectory is proposed. Numerical simulations are
conducted in IEEE 9-bus system and the simplified north China grid to test the effectiveness of the proposed method. The
proposed method can give more reasonable and more promising prediction results as compared with polynomial curve fitting
technique.
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