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ABSTRACT: With respect to the operation characteristics of
pressurized water reactor (PWR) nuclear power plants, the
impact on power system low frequency oscillation when large
PWR nuclear power plants integrated in the grid was studied,
which had an important significance for the steady operation of
the nuclear power plants as well as the power system and
effective control application in real time. Eigenvalue analysis
method was used to search the oscillation modes related to
Dafan nuclear power plant in Hubei power grid in 2015. Then
matrix pencil analysis was utilized to make mode identification
and curve fitting of the power oscillation to identify the
dominant oscillation mode after disturbance in the grid. At last,
power system stabilizer (PSS) was installed on Dafan nuclear
power plant strongly correlated to the dominant mode to
enhance system damping, so as to achieve the purpose of
improve system stability. Simulation results show that the
disturbance can stimulate some weak damping oscillation
modes in the grid which may lead to large amplitude power
oscillation occurred in Dafan nuclear power plant and its
neighboring areas, and the rational allocation of PSS can
effectively suppress low frequency oscillation to ensure safe

and stable operation of the system.

KEY WORDS: power systems; pressurized water reactor
(PWR) nuclear power plants; low frequency oscillation; matrix

pencil analysis; power system stabilizer (PSS)
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Fig. 1 System of Dafan PWR model
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Fig. 6 Planning grid structure when Dafan nuclear

power plant integrates in the power system
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Tab.1 Electromechanical oscillation modes of system
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Fig. 7 Output power of Dafan nuclear power plant and

curve fitting with matrix pencil method
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Tab. 2 Curve fitting results with matrix pencil method

i i E/pu fHz /%
1 1.060 00 0.412 38 3.396 7
2 1.508 10 0.878 77 4.561 6
3 1.128 80 1.297 10 12.567 0
4 0.984 56 1.380 70 33.280 0
5 2.115 50 2.27220 26.744 0
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Tab.3 Electromechanical oscillation modes of system
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1 —0.329 586 3290943 0523770  9.96510
2 —0.787 645 5212269  0.829558  14.94170
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Fig. 10 Output power of Dafan nuclear power plant and

curve fitting with matrix pencil method
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Tab. 4 Curve fitting results with matrix pencil method

75 T {H/pu fHz 7%
1 1.119 80 0.437 54 12.249
2 0.130 77 0.81027 31.156
3 1.551 10 1.249 00 33.671
4 0.105 66 1.765 00 39.992
5 1.417 60 2.440 00 31.511
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