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Fig.1 Hierarchical structure of frequency-related
nuclear unit protections
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Table 1 Operational limits for different
frequencies and voltages of nuclear unit

BLEAR /He Bl THRZEmEE) HLA TR
[51,52) 0.95~1.05 Ss 100,a
[50.25,51) 0.95~1.05 lh 100
[49.75,50.25)  0.90~0.95 1h 100,b
(48.5,49] 0.95~1.02 30 min, ¢ 95.,d
(48,48.5] 0.95~1 20 min, ¢ 90,d
(47.5,48] 0.95~1 10 min, ¢ 85,d
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Table 2 Allowable operating durations for different
frequency ranges of steam-turbine generator

WAL/ Hz B ARVFZBATI ] /min - K RVFIE1T ] /s

(51.0,51.5] =30 =30
(50.5,51.0] =180 =180
[48.5,50.5] sty Ha T
[48.0,48.5) =300 =300
[47.5,48.0) =60 =60
[47.0,47.5) =10 =20
[46.5,47.0) =2 =5
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Table 3 Settings of frequency protections for
generator-transformer set of nuclear power plant
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Fig.2 Flowchart of setting configuration by
coordination optimization method
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Table 4 Configuration of over-frequency generator
tripping device for Fujian Power Grid
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31

G A /Hz SE /s FAR AU T /MW
1 50.6 0.3
2 50.6 0.3 150
3 50.6 0.3
4 50.8 0.3
5 50.8 0.3
6 50.8 0.3 640
7 50.8 0.3
8 50.8 0.3
9 50.8 0.3
10 51.0 0.3 25
11 51.0 0.3
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Table 5 Configuration of over-frequency protection
for thermal power plants of Fujian Power Grid

E MLA%S e E/ He R /s
1 51.5 5
2 51.5 7
. 3 51.5 9
4 51.5 11
5 51.5 5
6 51.5 7
5 1 51.5 10
2 51.5 10
1 51.5 10
3 2 51.5 12
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Fig.4 Curve of bus frequency deviation by
existing control strategy
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Table 6 Improved OPC schemes
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Fig.7 Curve of bus frequency deviation
respectively by different OPC schemes
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High-frequency problem and corresponding coordinative control of islanded grid

with nuclear units in large-scale power grid with serious fault

WANG Meng',DING Jian*, WU Guoyang?,SONG Yunting’, REN Shuaibing',

YANG Xiaodong®, LIN Yi*,HU Zhenda®
(1. Institute of Electrical and Electronic Engineering, North China Electric Power University,Beijing 102206, China;
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Abstract: Aiming at the high-frequency problem of islanded grid with nuclear units,a

coordinative control between the frequency-related protection of nuclear and conventional units is proposed.

strategy of

Based on the models of PSD-FDS for the pressurized water reactor nuclear power plant and the OPC(Over-
speed Protection Controller) model,the dynamic performances of nuclear power unit and power grid in the
condition of serious cascading failures are studied. The action performances of generator over-speed
protection ,over-frequency protection and grid over-frequency generator-tripping device,as well as their
coordination,are emphasized. An improved strategy of coordinative control is proposed,which is verified with
an actual power grid and can be used as a reference for the protective setting configuration,unit-grid
coordination optimization and stable operation of grid with nuclear units.

Key words: abnormal

nuclear energy; pressurized water reactor nuclear power plant; islanding operation;

frequency protection; over-speed protection; coordination method



