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Npus: = 1 - the fractional power loss due to dust on the PV array
Mgismaren = 1 — the fractional power loss due to module parameter mismatch
NErDe losses = 1 — the fractional power loss in the DC side
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Clustering K-means FCAMI clustering Hierarchical clustering
Algorithm clustering Single Complete Average Ward’s
Representatives | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median | Mean | Median
1 cluster 29338 | 33068 | 29038 | 31768 | 29.038 | 32.768 | 29.038 | 32768 | 29.038 | 32.768 | 29.038 | 32.768
2 clusters 20.207 | 20405 | 19937 | 19074 | 28877 | 32563 | 20106 | 2011 21.009 | 2162 | 21507 | 32.563
3 clusters 17.515 16.973 17.351 15803 | 28593 | 32203 17.253 16.97 17.095 | 17422 17382 | 32203
4 clusters 15.685 | 15597 | 16276 | 15062 | 28339 | 31.895 | 15916 | 15472 | 16.926 | 17.258 | 16.175 | 31.895
5 clusters 14.995 14.86 14921 | 14292 | 28.254 | 31.794 | 15.687 | 15499 | 16.753 | 17.191 | 15.631 | 31.794
6 clusters 14405 | 14.298 | 14211 | 13388 | 28.002 | 31496 | 15308 | 14967 | 15.595 1587 | 14814 | 31496
7 clusters 13839 | 13.698 | 13935 | 12.773 | 27.759 | 31.208 | 15.066 | 14.824 | 14923 | 14.965 | 13.864 | 31.208
8 clusters 13506 | 13.192 | 13419 | 12396 | 27.629 | 31.013 | 14.802 | 14386 | 14475 | 14.368 | 13.624 | 31.013
9 clusters 13.044 | 12.842 131 1213 | 27448 | 30.809 | 14123 | 13935 | 14411 | 14294 | 13347 | 30.809
10 clusters 12768 | 12557 | 12981 | 11925 | 27397 | 30.758 | 13452 | 13307 | 14281 | 14.155 | 12776 | 30.758
11 clusters 12333 12.366 12.676 11575 | 27.091 30482 12.852 12926 13.663 | 13.612 12523 | 30482
12 clusters 12.23 12.202 | 12,531 | 11.679 | 27.064 | 30461 | 12.669 | 12.689 | 13.534 | 13454 | 12.144 | 30461
13 clusters 11.93 12.036 | 12.217 | 11.583 | 26.994 | 30414 | 1245 12324 13.46 13366 | 11.898 | 30414
14 clusters 11.753 | 11.788 | 12.081 | 11427 | 26.888 | 30.267 | 12.385 | 12.252 | 13.396 133 11.748 | 30.267
15 clusters 11.673 | 11.669 | 11.776 | 10.864 | 26.786 | 30.118 | 12.233 | 12.155 | 13.244 | 13.194 | 11471 | 30.118
16 clusters 11.382 | 11.342 11.59 10.373 26.72 30.07 12.109 | 12.102 | 13.131 | 13.069 | 11.317 | 30.07
17 clusters 11306 | 11338 | 11.458 | 10464 | 26.603 [ 29958 | 12.002 | 11969 | 13.065 | 12998 | 11.165 | 29.958
18 clusters 11.19 11.156 | 11.407 | 10144 | 26382 | 2969 11832 | 11.847 | 13.005 | 12932 | 11.081 29.69
19 clusters 11.08 11.036 11373 9.709 26.336 | 29.606 11.614 11.721 12.798 | 12.692 11.007 | 29.606
20 clusters 10.94 10.891 | 10.957 10.19 | 26.246 | 29493 | 11541 | 11.666 | 12.549 | 12478 | 10891 | 29493
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Distributed renewable generation sources with uncertainty

Today, most of the electrical energy needed by countries is provided by using fossil fuels. Due to the fact that
fossil energies are non-renewable and will bring environmental pollution, it is necessary to use renewable
sources to provide electricity. In many studies conducted so far in this field, the random behavior of the load
and new energy sources have not been taken into account, which makes the results obtained with this
assumption not have enough accuracy, and due to the lack of careful examination, usually in these designs,
the values The obtained are more than the required amount, which causes the cost of the system to increase. It
shows the simulation results of the created index. It should be noted that Monte Carlo simulations do not
produce definitive results, but the results that these simulations provide are associated with probability
distributions. This proposed method uses this feature to overcome one of the basic shortcomings of the
models described in previous papers (most of these papers only dealt with the effects of PHEVs without
considering the probability of such effects occurring). The research carried out in this paper analyzes the
performance of power devices under the high penetration of PHEVs and photovoltaic electricity and presents
new methods to facilitate the integration of these two technologies in current networks.

Keywords: production resources, environment, renewable, power devices, photovoltaic
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