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A Study on the Optimal Planning for Dispersed Fuel Cell
Generation Systems in Power Systems
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Abstract - Recently, the operation of power systems has become more difficult because the peak demand load is
increasing continuously and the daily load factor is getting worse and worse. Also, the consideration of deregulation and
global environment in electric power industry is required. In order to overcome those problems, a study on the planning
and operation in power systems of dispersed generating sources such as fuel cell systems, photovoltaic systems and
wind power systems, has been performed energetically. This paper presents a method for determining an optimal
operation strategy of dispersed co-generating sources, especially fuel cell generation systems, considering thermal supply
as well as electric power supply. In other words, the optimal operation of those sources can be determined easily by the
principle of equal incremental fuel cost and the thermal merit of those sources can be also evaluated quantitatively
through Kuhn-Tucker’'s optimal conditions. In additions, an priority method using the comparison of total cost at the
peak load time interval is presented in order to select the optimal locations of those sources. The validity of the

proposed algorithms is demonstrated using a model system.
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Table 1 Data of Each Generator and Fuel Cell System
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=3 |ws| (o (pu)

w | L | 125 | 145 |1.00374]716885 1166607
4 2 1 60 09 | 122541 | 3726.23 | 2697436
© 73] 35 0.4 | 097677 | 5624.56 | 2337805
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d=Hx | 0001 00002530000 | 450 | 17465
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Table 2 Data for Fuel Cell and Boiler System
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Table 3 Results of Both Penalty Factor and Priority Method
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=4 H4AMNEEY)] 39 (AR [+£9
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6 06485 158,761.1 1750.2 [160,511.21 01714 | 2
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Table 4 Total Cost of Yearly Time Interval

=94 % v 8(Ts) PR F (%) | 9K 9]
=4 83,630,270 - -
5 84,164,630 -0.6390 4
6 84,137,510 -0.6065 2
7 84,161,290 -0.6350 3
8 84,124,720 -05912 1
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Table 5 Comparison of Penalty Factor and Priority Method
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=gA| - | 1607868 - 60,7868 - | -
5 |o6807] 1589706 | 16846 |1606552 | 0.0818 | 4

6 [06534| 1572005 | 30733 1602739 | 03190 | 2

7 loes03| 1573687 | 30733 | 160442002144 | 3

8 |o6s01] 1570355 | 30733 |160,1088 | 04217 | 1
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Table 6 Boiler Cost Considering Fuel Cell Systems
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#Hd) | @Y | @Y
5 301 0.0 301 | 37037
6 2,752 1,061.9 1700 | 209189
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8 2494 7939 1700 | 20.9189
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Table 7 Total Cost of Yearly Time interval

B 7.

ZRA Z vl g(td) HARF (%) |[$HEY
=44 83,630,270 - -
5 84,173,930 -0.6501 4
6 84,080,100 -0.5387 2
7 84,131,960 -0.5999 3
8 84,043,640 -0.4943 1
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Table 8 Boiler Cost and Performance Index
59%5 | EYAnlE | E0FHE [ goASg | A
EEWE | (dug) (Avrg) %) | &4
5 1,827.2 733.2 6.3392 4
6 2,798.8 978.2 8.4579 3
7 3,051.6 1,160.1 10.0311 2
8 3,887.4 1,207.7 10.4425 1
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