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Abstract - This paper proposes Power System Health Index(PSHI) newly. The paper describes several kind of power
system health indices based on two main categories, which are adequacy and security. In adequacy, four kinds of health
indices of Frequency, Voltage, Reserve(Operating Reserve Power and Frequency Regulation Reserve Power) and Overload
of lines and transformers are proposed. In security, four kinds of health indices of Voltage(154kV, 345kV and 765kV),
Overload of lines and transformers, Power flow constraint among areas and SPS are proposed. All indices are mapped
with three domains, which are indicated as Health, Margin and Risk, defined with expert interview. While domains of
health, margin and risk is defined similar with the conventional well being analysis of power system. The criterion of
the domains is proposed using an interview with expert operators and practical reliability codes in Korea. The several
kinds of health index functions, which are linear ratio, piecewise linear ration and reverse ratio function etc. are
developed in this paper. It will be expected that the developed health indices can help operators to control power system
more successfully and also prevent power system from accident as like as black out in future because operator can make
a decision immediately based on more easily visual information of system conditions from too much indices acquisition of

complex power system.

Key Words : Power System Health Index , Frequency, Reserve, Overload, Health index functions.
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Table 2 Example of frequency sample input data at intervals
of 2 seconds from the perspective of adequacy

TH A A = (Adequacy)
A 7HSec] F 9} [Hz]
0 60.00
2 60.10
4 59.90
6 60.20
8 59.80
10 60.02
12 59.98
14 60.11
16 59.89
18 60.25
20 59.75
22 60.02
24 60.19
26 59.81
28 60.30
30 60.00

£ 3 328 = (Adequacy) S HOA PSHI X5 Z 3} 2t
Table 3 PSHI value from the perspective of adequacy

A7 HIp HIy[kV] Hlorp Hloyi[pul

[Secl| [Hz] 765 345 154 [MW] Line TR
0 100(H) 100(H) 100(H) 100(H) 100(H) 95.1(H) 96.3(H)
2 90(H) 99.995(H) 99.985(H) 99.975(H) 98(H) 95.1(H) 96.3(H)
4 90(H) 99.995(H) 99.994(H) 99.975(H) 95(H) 95.1(H) 96.3(H)
6 80(M) 90(H) 90(H) 90(H) 89(M) 89.7(M) 92.3(H)
8 80(M) 89.993(M) 89.95(M) 89.98(M) 87.5(M) 95.1(H) 64.5(R)
10 98(H) 90.005(H) 90.014(H) 90.025(H) 82.5(M) 64.5(R) 51.8(R)
12 98(H) 90(H) 90(H) 90(H) 81.5(M) 51.8(R) 81.9(M)
1 89(M) 90.005(H) 90.005(H) 90.025(H) 72(R) 95.1(H) 96.3(H)
16 89(M) 89.994(M) 89.987(M) 89.994(M) 64(R) 95.1(H) 92.3(H)
18 40(R) 80(M) 80(H) 80(M) 40(R) 89.7(M) 96.3(H)
20 40(R) 79.92(R) 79.92(R) 79.92(R) 87.5(M) 95.1(H) 96.3(H)
22 98(H) 80.006(M) 80.05(H) 80.02(M) 85.5(M) 95.1(H) 96.3(H)
24 81(M) 80(M) 80(H) 80(M) 85.5(M) 95.1(H) 83.0(M)
26 81(M) 80.005(M) 80.015(H) 80.005(M) 87(M) 89.7(M) 92.3(H)
28 0(R) 79.92(R) 79.92(R) 79.92(R) 93(H) 95.1(H) 96.3(H)
30 100(H) 100(H) 100(H) 100(1) 91(1) 95.1(H) 96.3(H)

E:d 4 °ob™ =(Security) oA PSHI X[ Z gk

Table 4 PSHI value from the perspective of security

A7+ HIy[kV] Hlovi[pul

[Sec] 765 345 154 Line TR
0 100(H) 100(H) 100(H) 95.396(H) 95.396(H)
2 99.997(H) 99.988(H) 99.988(H) 86.123(M) 86.123(M)
4 99.997 (1) 99.996 (1) 99.995(H) 96.72(1H) 96.72(H)
6 90(H) 90(H) 90(H) 100(H) 100(H)
8 89.998(M) 89.997(M) 89.994(M) 96.72(H) 96.72(H)
10 90.002(H) 90.011(H) 90.011(H) 95.396 (1) 95.396 (1)
12 100(H) 90(H) 90(H) 81.543(M) 81.543(M)
14 99.997(H) 90.004(H) 90.004(H) 80.91(M) 80.91(M)
16 99.997(H) 89.996(M) 89.992(M) 100(H) 100(H)
18 90(H) 80(M) 80(M) 97.933(H) 97.933(H)
20 90.002(H) 79.92(R) 79.92(R) 85.77(M) 85.77(M)
22 89.998(M) 80.002(M) 80.005(M) 86.253(M) 100(H)
24 80(M) 80(M) 80(M) 100(H) 100(H)
26 80.001(M) 80.003(M) 80.007 (M) 100(H) 100(H)
28 79.92(R) 79.92(R) 79.92(R) 86.123(M) 86.123(M)
30 100(H) 100(H) 100(H) 100(H) 100(H)
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