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Abstract:

In recent years, countries around the world have turned to renewable energy sources such as wind,
sun, and oceans to provide sustainable energy. The driving force behind the growth in the use of these
sources in electricity generation is the problems related to fossil fuels such as rising prices, greenhouse
gas emissions, and environmental problems, as well as concerns about the depletion of these fuels.
Ocean energy comes in various forms such as waves, tides, and ocean thermal energy, which, given
the vastness of the oceans, can play a significant role in the future energy supply of the world. One of
the problems related to renewable energy sources is the uncertainty of these sources, which has caused
these energy sources to vary with time and also their changes to be random, so the production capacity
of these sources may be low and insignificant when the grid load is increasing. Accordingly, power
plants based on renewable energy sources are operated either separately from the power grid, but
alongside energy storage devices, or in a state of connection to the power grid. On the other hand, with
the increase in the level of welfare in today's societies, the reliability of the power grid has also
become important and consumers expect electricity to be provided to them without interruption. In this
paper, the reliability of a composite power system consisting of a generation and transmission system
is evaluated in the conditions where wave power plants are present in the network and the production
rate of these power plants is significant. These studies can be used to determine reliability indices and
for decision-making in planning the development of production and also the development of the
transmission system. In order to examine the proposed method, the results obtained from applying the
method to standard test composite systems to which wave power plants have been added are
presented.
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Power matrix (in kW)
T, (s) H, (m)

5 55 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 115
0.5 99 109 119 129 139 149 159 169 179 189 198 208 218 228
1 397 437 476 516 556 595 635 675 715 754 794 833 873 913
15 893 982 1072 1161 1250 1340 1429 1518 1608 1697 1786 1875 1965 2054
2 1588 1746 1905 2064 2223 2381 2540 2699 2858 3016 3175 3334 3493 3651
25 2481 2729 2977 3225 3473 3721 3969 4217 4465 4713 4961 5209 5457 5705
3 3572 3929 4287 4644 5001 5358 5715 6073 6430 6787 7144 7501 7859 8216
35 4862 5348 5834 6321 6807 7203 7779 8265 8751 9238 9724 10,210 10,695 11,183
4 6350 6985 7620 8256 8891 9526 10,161 10,796 11431 12,066 12,701 13,336 13,971 14,606
4.5 8037 8841 9645 10448 11,252 12,056 12,860 13,663 14,467 15271 16,074 16,878 17.682 18.486
5 9923 10915 11,907 12,899 13,892 14,884 15876 16,868 17.860 18.853 19.845 20,000 20,000 20,000
55 12,006 13207 14407 15,608 16,809 18,009 19210 20,000 20,000 20,000 20,000 20,000 20,000 20,000
6 14,288 15,717 17,146 18,575 20,000 20,000 20,000 20,000 20,000 20.000 20,000 20,000 20,000 20,000
6.5 16,769 18446 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20.000 20,000 20,000 20,000 20.000
7 19,448 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20.000 20,000 20,000 20,000 20,000 20,000
75 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20.000 20,000 20,000 20,000 20,000
8 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20,000 20.000
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2 4 6 8 10 12 14 16
number of clusters
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Capacity (MW) Probability
0 0.203196
4.8 0.199658
7.9 0.193265
11.3 0.144178
15.1 0.101598
20 0.158105
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Capacity (MW) Probability
0 0.219132
4.8 0.195664
7.9 0.189400
11.3 0.141295
15.1 0.099566
20 0.154943
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Load points Loss of load Loss of load Expected energy not
probability expectation (hrs/yr) supplied (MWh/yr)
2 0 0 0
3 0.0086 75.34 6403.9
4 0 0 0
5 1.2733e-06 0.01115 0.223
6 0.00113913 9.9787788 199.575576
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Load points Loss of load Loss of load Expected energy not
probability expectation (hrs/yr) supplied (MWh/yr)
2 0 0 0
3 0.004977 43.68612 3713.3202
4 0 0 0
5 1.2701E-06 0.0111261 0.222522
6 0.0011387 9.975012 199.50024
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Load Loss of load Loss of load Expected energy not
points probability expectation (hrs/yr) supplied (MWh/yr)

1 0 0 0

2 0 0 0

3 2.35e-7 0.0020586 0.370548

4 4.70e-8 0.0004117 0.030466

5 3.80e-8 0.0003329 0.023636

6 1.86e-7 0.0016294 0.221598

7 0 0 0

8 0 0 0

9 0.0108849 95.3517244 16686.551770

10 0 0 0

13 0 0 0

14 6.01e-8 0.0005265 0.102141

15 0 0 0

16 0 0 0

18 0 0 0

19 0.02198609 192.5981484 34860.264860

20 0 0 0
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Load Loss of load probability  Loss of load expectation Expected energy not
points (hrslyr) supplied (MWhl/yr)

1 0 0 0

2 0 0 0

3 2.34E-07 0.00204984 0.3689712

4 4.68E-08 0.000409968 0.030337632

5 3.76E-08 0.000329376 0.023385696

6 1.86E-07 0.00162936 0.22159296

7 0 0 0

8 0 0 0

9 0.009332 81.74832 14305.956

10 0 0 0

13 0 0 0

14 6.01E-08 0.000526476 0.102136344

15 0 0 0

16 0 0 0

18 0 0 0

19 0.021982 192.56232 34853.77992

20 0 0 0
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