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Albstract

Since the oil crisis, we have been concerned about the energy saving techniques of electric
generating systems. As a part of the effort to save energy, automatic electric load sharing device
was developed. Usually, ship’ s electric generating system consists of two or three sets of
generator. And, electric generating system is operated as single or parallel operation mode
according to the demanded electric power. Therefore, it is important to investigate generators
operating mode for the supply of required electric power in the ship in order to decrease the
operating cost. So, this paper suggests the method to solve the optimal electric load distribution
problem by dynamic programming. And, this thesis indicates that the proposed method is superior
to the lagrange multiplier’ s method in obtaininng optimal load distribution solution in the ship’ s
electric generating system.
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Table 1. Optimal loads of each generators by

Lagrange multiplier
Required power x1 x2 x3
(kW) Al aw | aw | aw)
10.000 10.600 1.800 3.300 4.800
20.000 18.600 { 3.900 7.300 8.800
30.000 26.600 | 5.900 | 11.300 | 12.800
40.000 34.600 | 7.900 | 15.300 | 16.800
50.000 42.600 9.900 19.300 | 20.800
60.000 50.600 | 11.900 | 23.300 | 24.800
70.000 58.600 | 13.900 | 27.300 | 28.800
80.000 66.600 | 15.900 | 31.300 | 32.800
90.000 74.600 | 17.900 | 35.300 | 36.800
100.000 82.600 | 19.900 | 39.300 | 40.800
110.000 90.600 | 21.900 | 43.300 | 44.800
120.000 98.600 | 23.900 | 47.300 | 48.800
130.000 106.600 | 25.900 | 51.300 { 52.800
140.000 114.600 | 27.900 | 55.300 | 56.800
150.000 122.600 | 29.900 | 59.300 | 60.800
160.000 130.600 | 31.900 | 63.300 | 64.800
170.000 138.600 | 33.900 | 67.300 | 68.800
180.000 146.600 | 35.900 | 71.300 | 72.800
190.000 154.600 | 37.900 | 75.300 | 76.800
200.000 162.600 | 39.900 | 79.300 | 80.800
210.000 170.600 | 41.300 | 83.300 | 84.800
220.600 178.600 | 43.900 | 87.300 | 88.800
230.000 186.600 | 45.900 | 91.300 | 92.800
240.000 194.600 | 47.900 | 95.300 | 96.800
250.0600 202.600 | 49.900 | 99.300 {100.800
260.000 210.600 | 51.900 {103.300 (104.800
270.000 218.600 { 53.900 |107.300 }108.800
280.000 226.600 | 55.900 |111.300 1112.800
280.000 234.600 | 57.900 |115.300 |116.800
300.000 242.600 | 59.900 |119.300 |120.800
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Table 2. Optimal electric load distribution by
dynamic programming (Fs(P) unit : (won/h)

X 1800))

P&W) | G129 G: &9 | G3&¢ F3(P)
10 0.00 0.00 10.00 0.12
20 0.00 0.00 20.00 0.43
30 0.00 20.00 10.00 0.60
40 0.00 20.00 20.00 0.91
50 0.00 24.00 26.00 1.38
60 0.00 29.00 31.00 1.96
70 0.00 34.00 36.00 2.63
80 30.00 24.00 26.00 3.27
90 30.00 29.00 31.00 3.85

100 30.00 34.00 36.00 4.52
150 30.00 59.00 61.00 9.40
200 40.00 79.00 81.00 16.53
250 50.00 100.00 100.00 25.66
300 67.00 133.00 100.00 37.51
350 83.00 167.00 100.00 52.69
400 100.00 200.00 100.00 71.21
450 150.00 200.00 100.00 96.36
500 200.00 200.00 100.00 131.51
550 250.00 200.00 100.00 176.66
600 300.00 200.00 100.00 231.81
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