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A Study on Setting SPS for Generator Tripping Action
considering Operating Conditions of Power Systems
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Abstract Special Protection Scheme(SPS) for generator tripping action is an emergency control tool that secures
the power system stability by instantly tripping the pre-determined number of generators to avoid the
acceleration of the remaining generators in a large-scaled power plants when a fault occurs on the drawing
transmission lines. However, since the existing operating conditions of SPS are set based on a peak demand,
SPS could trip more generators than required if it is activated during the off-peak demand period. For this, this
paper proposes the algorithm for setting the operating conditions of SPS through the online stability evaluation
with the periodically updated operating conditions of power systems. The proposed algorithm adopts COA for
the accuracy and speed of the stability evaluation, and can reduce the number of tripping generators by SPS
during the off-peak demand period. This results in reducing the loss of profit caused by a fault on power
systems

Key Words : COA(Center of Angle), Power System Stability, SPS(Special Protection Scheme)
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[Table 1] SPS in Korea

2012y (Results) 2024y
Load level 76,161IMW 95,038MW
target
Load level 77,082MW 107,437MW
Ref.
Operate 34 SPS Increased number of
. . SPS
= Generation trip .
.. = Concentration of
* Transmission &
power plant
Generator
Etc. . = Power system
constraints . .
condition in
" Ete. medium&longterm
(Load and facility . &
. is expected to
trip)
get worse
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[Fig. 2] Simulation results with different load levels
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[Fig. 4] COA-based transient angle stability assessment
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9, : Generator rotor angle
N :Number of on - line generators

P, : Generation
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[Table 2] Input and output data for the program

Input Output

= Operating condition of SPS
(List of the generators trip)

= Number of on-line
generators

= Monitored generator angle

= Calculation time

= Power system data
= Dynamic data

= Fault type

= Simulation option

= Back-up data range
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[Table 3] Comparison of SPS operating conditions

on—lIi\Inue m;:rrlef:tors Operating condition of SPS
Dangjin Taean KPX The proposed
8 5 5
7 4 4
8 6 3 3
5 2 3
4 2 2
8 4 4
7 3 3
7
6 2 2
5 1 1
8 3 3
6 7 2 2
6 1 1
5 8 2 2
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[Table 4] SPS action with different load levels

Load level Operating condition of SPS
(GW) KPX The proposed
< 40 2

40~43.2
43.2~45.5
45.5~49.2
49.2~52.6
52.6~56.2

56.2~58.6 5

58.6~59.7

59.7~62.6

62.6~64.8
64.8~66
66~68
> 68
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[Table 5] Calculation time of the proposed method

Number of Proposed Calculation time
on-line generators SPS action (sec)
Dangjin8, Taean8 5 77.02
Dangjin8, Taean7 4 75.55
Dangjin8, Taean6 3 69.73
Dangjin8, Taean5 3 68.72
Dangjin8, Taean4 2 63.64
Dangjin7, Taean8 4 74.11
Dangjin7, Taean7 3 69.91
Dangjin7, Taean6 2 64.97
Dangjin7, Taean5 1 55.19
Dangjin6, Taean8 3 68.03
Dangjin6, Taean7 2 60.42
Dangjin6, Taean6 1 53.05
Dangjin5, Taean8 2 65.66
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