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Study on transient stability model of the STATCOM based on improved Prony algorithm
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Abstract: Detailed model of STATCOM controller have many difficulties in stability validation. This paper adopts the transient
stability (TS) model instead of the detailed model and uses improved Prony algorithm to extract the parameters of the power system.
It avoids low accuracy of amplitude and phase calculated and overcomes the shortcoming in weak anti-interference ability of
traditional algorithm. Standard control and supplementary control analysis of the detailed model and TS model is made in

PSCAD/EMTDC. Simulation result show that TS model and the improved Prony method can solve the complex problem of

controller stability analysis effectively.
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Fig. 1 STATCOM block diagram with PWM control
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Fig. 2 STATCOM transient stability model and its control
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Fig. 3 3-bus test system
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Fig. 4 Test system response at a 160% loading in standard
control
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Table 2 Model parameters in standard control

K PEAREAY TS Y
EQ FRAEE, R FRAEE, R
100% -0.5600+38.11 -0.5500%8.11
(900 MW) 6.89% 6.77%
130% -0.3686+j8.12 -0.3698 %j8.11
(1170 MW) 4.53% 4.56%
160% -0.1993+8.08 -0.2170%j8.07
(1 440 MW) 2.47% 2.69%
190% -0.0294+8.02 -0.0674%j8.00
(1710 MW) 0.37% 0.84%
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Table 3 Model parameters in supplementary control

ik 37 PEYIABT TS f7Y
FEAEAE, FEUCR FEAE(E, FEUCR
100% -0.9778+]8.51 -1.0252+]8.44
(900 MW) 11.41% 12.06%
130% -0.7038+j8.72 -0.8067+j8.63
(1 170 MW) 8.04% 9.31%
160% -0.4439+78.76 -0.5952+]8.66
(1 440 MW) 5.06% 6.86%
190% -0.1766+]8.70 ~0.3641+]8.60
(1710 MW) 2.03% 4.23%
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Fig. 5 Test system response at a 130% loading level with and

without supplementary control of STATCOM detailed model
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