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A Study on the Construction of the Flexible Long-Term
Generation Mix under Uncertainties of Power System
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Abstract

A new approach using fuzzy dynamic programming is proposed for the flexible long-term generation mix
under uncertain circumstances. A chracteristic feature of the presented approach is that not only fuzzi-
ness in fuel and construction cost, load growth and reliability but also many constraints of generation mix
can easily be taken into account by using fuzzy dynamic programming. The method can accommodate ar-
bitrary shape of membership function as well as the operation of pump-generator. And so more realistic
solution can be obtained. The effectiveness of the proposed approach is demonstrated by the best gener-
ation mix problem of KEPCO-system which contains nuclear, coal, LNG, oil and pump-generator hydro
plant in multi-years,
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standard years. Pump-Generator efficiency 0.7
s Hyrs [Mw] H4a%s [Mw]l 58 [Mw] Pumped-Generator  capacity factor 0.20
199 28100 12950 1517 Hydro capacity factor 0.25
2001 37900 17150 1820 LNG capacity factor 0.55
2006 48100 21238 2193 Nuclear F.O.R 0.05
2011 61000 26934 2196 Thermal F.O.R 0.02
2016 76200 33645 2469 Hydro F.O.R 0.00
¥ 3 Zv)du 83 2 2% S Rk
Table 3. Generation capacities at initial year and economical data.
He EME- Ll d4d a7t A4y 98 @7t d8H A Bl A o] &
2% [Mw] [99/Kw] 23358 [%] [Y9/Kw] HAA4358 (%] [%] [%]
Nucl 11696 124.6 2 3.8 0 19 80
Coal 7843 78.7 2 14.8 1 17 60
LNG 5951 43.3 2 27.2 3 17 70
Oil 5813 65.0 2 80.0 4 17 70
PG 1548 45.0 2 00.0 0 13 30
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Fig 5. Standard daily load duration curves.
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Table 4. Comparision of cost

[10'2Won/5Years]
St. Fixed Cost Var, Cost Total Curn,
2 15.3 21.4 36.7 36.7
3 10.4 18.1 28.5 65.2
Not Flexible 4 6.43 16.4 22.8 88.0
5 5.42 15.5 20.9 108.9
Sum 37.55 71.4 108.9
2 14.5 21.6 36.1 36.1
3 11.0 18.4 29.3 65.4
Flexible 4 5.77 16.6 2.4 87.8
5 5.49 15.9 21.3 109.1
Sum 36.76 72.5 109.1
2 13.6 21.9 35.5 35.5
10.8 18.9 29.7 65.1
Robust 4 5.85 17.0 22.8 87.94
5 8.36 15.4 23.7 111.65
Sum 38.61 73.2 111.65
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Fig 10. Sensitivity analysis for peak load.
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Fig 11. Sensitivity analysis for construction unit cost.
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Table 5. Intensity order for impacts.
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