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LAMPIRAN 

Lampiran 1 Diagram satu garis sistem Sulbagsel 

 

Lampiran 2 Nilai hasil aliran daya pada sistem Sulbagsel sebelum optimasi 

 

  



87 

 

Lampiran 3 Lokasi penempatan SC di sistem transmisi Sulbagsel 

 

Lampiran 4 Nilai hasil aliran daya sistem Sulbagsel setelah optimasi 
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Lampiran 5 Nilai tegangan busbar sebelum optimasi 

No Nama bus 

Nominal 

tegangan 

Magnitude 

tegangan 

Magnitude 

tegangan 

kV kV p.u. 

1 GI Sulewana 275 275 278.7058 1.013476 

2 GI LATUPPA 275 275 275.1194 1.000434 

3 GI PAMONA 275 275 278.6913 1.013423 

4 GI WOTU 275 275 277.492 1.009062 

5 BB BAKARU 2 150 150.6137 1.004092 

6 BB BAKARU 2(1) 150 150.6081 1.004054 

7 GI ANDOLO 150 153.0783 1.020522 

8 GI BAKARU 150 150.5721 1.003814 

9 GI BALUSU 150 150.4903 1.003268 

10 GI BANTAENG 150 146.6045 0.9773631 

11 GI BANTAENG SWITCHING 150 144.9032 0.9660216 

12 GI BARRU 150 150.4363 1.002908 

13 GI BELOPA 150 149.8427 0.9989515 

14 GI BNTAENG SMELTER 150 144.7869 0.9652463 

15 GI BOLANGI 150 152.0602 1.013735 

16 GI BONE 150 147.4538 0.9830253 

17 GI BOSOWA 150 150.9459 1.006306 

18 GI BULUKUMBA 150 144.8956 0.9659704 

19 GI DAYA BARU 150 152.1541 1.014361 

20 GI DONGGALA NEW 150 147.932 0.9862132 

21 GI ENREKANG 150 149.8671 0.9991141 

22 GI JENEPONTO 150 149.4778 0.9965187 

23 GI KASIPUTE 150 153.1455 1.02097 

24 GI KENDARI 150 150 152.2611 1.015074 

25 GI KIMA 150 152.0333 1.013556 

26 GI KOLAKA 150 KV 150 152.6301 1.017534 

27 GI KOLAKA SMELTER 150 152.686 1.017907 

28 GI LANNA 150 152.0308 1.013538 

29 GI LASUSUA 150 150 152.4714 1.016476 

30 GI Latuppa 150 kV 150 150.0764 1.000509 

31 GI MAJENE 150 150.5557 1.003705 

32 GI MAKALE 150 150.225 1.0015 

33 GI MALILI 150 150 151.0766 1.007177 

34 GI MAMUJU 150 150.5103 1.003402 

35 GI MAMUJU BARU 150 151.1588 1.007725 

36 GI MAROS 150 150.8005 1.005337 

37 GI MASAMBA 150 149.2724 0.9951491 

38 GI Moramo 150 151.8984 1.012656 

39 GI PALOPO 150 150.0695 1.000463 



89 

 

No Nama bus 

Nominal 

tegangan 

Magnitude 

tegangan 

Magnitude 

tegangan 

kV kV p.u. 

40 GI PAMONA 150 150 150.794 1.005293 

41 GI PANAKKUKANG 150 151.5053 1.010035 

42 GI PANGKEP 150KV 150 150.4426 1.00295 

43 GI PAREPARE 150 150.2383 1.001588 

44 GI PASANGKAYU 150 149.4186 0.9961237 

45 GI PINRANG 150 149.909 0.9993932 

46 GI PLTA MALEA 150 151.3517 1.009011 

47 GI PLTB SDRAP 150 150.0629 1.00042 

48 GI PLTU BARRU NEW 150 150.2908 1.001939 

49 GI PLTU Mamuju 150 151.2549 1.008366 

50 GI POLMAS 150 150.526 1.003507 

51 GI POSO 150 149.9912 0.9999414 

52 GI PUUWATU 150 150 152.3121 1.015414 

53 GI Punagaya 150 153.7708 1.025139 

54 GI SENGKANG 150 149.5662 0.997108 

55 GI SIDERA 150 147.5349 0.9835663 

56 GI SIDERA 150 147.5349 0.9835663 

57 GI SIDRAP 150 149.9622 0.9997481 

58 GI SILAE 150 147.8657 0.9857717 

59 GI SINJAI 150 145.4073 0.9693818 

60 GI SIWA 150 149.682 0.9978797 

61 GI SOPPENG 150 148.9743 0.9931618 

62 GI SUNGGUMINASA 150 152.0721 1.013814 

63 GI SUPPA 150 150.4297 1.002865 

64 GI TALLASA 150 152.7986 1.018657 

65 GI TALLO LAMA 150 150 151.7295 1.01153 

66 GI TANETE 150 145.0477 0.9669847 

67 GI TOPOYO 150 151.0836 1.007224 

68 GI Tallise 150 kV 150 147.0535 0.980357 

69 GI Tanjung Bunga 150 152.3394 1.015596 

70 GI Tello 150 150 151.7361 1.011574 

71 GI UNAAHA 150 KV 150 152.3751 1.015834 

72 GI WOTU 150 150 150.0095 1.000063 

73 GIS BONTOALA 150 152.0294 1.013529 

74 GIS PLTU JENEPONTO 150 153.8867 1.025911 

75 PLTU JENEPONTO 1 150 153.8332 1.025555 

76 PLTU JENEPONTO 2 150 153.8506 1.025671 

77 WPP Jeneponto 150 149.4778 0.9965187 

78 WPP Sidrap 150 150.0629 1.00042 
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Lampiran 6 Chart tegangan busbar sebelum optimasi 

 

Lampiran 7 Nilai tegangan busbar setelah optimasi 

No Nama bus 

Nominal 

tegangan 

Magnitude 

tegangan 

Magnitude 

tegangan 

kV kV p.u. 

1 GI Sulewana 275 275 278.8626 1.014046 

2 GI LATUPPA 275 275 277.0794 1.007561 

3 GI PAMONA 275 275 278.8607 1.014039 

4 GI WOTU 275 275 278.6279 1.013192 

5 BB BAKARU 2 150 149.9383 0.9995886 

6 BB BAKARU 2(1) 150 149.925 0.9994997 

7 GI ANDOLO 150 153.1929 1.021286 

8 GI BAKARU 150 149.8965 0.9993102 

9 GI BALUSU 150 150.671 1.004473 

10 GI BANTAENG 150 146.6872 0.9779149 

11 GI BANTAENG SWITCHING 150 144.9953 0.9666353 

12 GI BARRU 150 150.6928 1.004618 

13 GI BELOPA 150 150.3706 1.00247 

14 GI BNTAENG SMELTER 150 144.8789 0.9658595 

15 GI BOLANGI 150 152.453 1.016354 

16 GI BONE 150 147.5757 0.9838378 

17 GI BOSOWA 150 151.2818 1.008545 

18 GI BULUKUMBA 150 144.9952 0.9666348 

19 GI DAYA BARU 150 152.8716 1.019144 
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No Nama bus 

Nominal 

tegangan 

Magnitude 

tegangan 

Magnitude 

tegangan 

kV kV p.u. 

20 GI DONGGALA NEW 150 147.0543 0.9803621 

21 GI ENREKANG 150 150.6421 1.00428 

22 GI JENEPONTO 150 149.5662 0.9971077 

23 GI KASIPUTE 150 153.2602 1.021735 

24 GI KENDARI 150 150 152.3751 1.015834 

25 GI KIMA 150 152.5133 1.016755 

26 GI KOLAKA 150 KV 150 152.8731 1.019154 

27 GI KOLAKA SMELTER 150 152.9882 1.019921 

28 GI LANNA 150 152.3714 1.015809 

29 GI LASUSUA 150 150 152.8311 1.018874 

30 GI Latuppa 150 kV 150 150.723 1.00482 

31 GI MAJENE 150 149.0951 0.9939671 

32 GI MAKALE 150 151.0343 1.006895 

33 GI MALILI 150 150 151.5541 1.010361 

34 GI MAMUJU 150 148.1364 0.9875761 

35 GI MAMUJU BARU 150 148.4329 0.9895526 

36 GI MAROS 150 152.1477 1.014318 

37 GI MASAMBA 150 149.7932 0.9986215 

38 GI Moramo 150 151.9998 1.013332 

39 GI PALOPO 150 150.7198 1.004799 

40 GI PAMONA 150 150 150.8391 1.005594 

41 GI PANAKKUKANG 150 151.8624 1.012416 

42 GI PANGKEP 150KV 150 150.7629 1.005086 

43 GI PAREPARE 150 150.2327 1.001551 

44 GI PASANGKAYU 150 147.8303 0.9855353 

45 GI PINRANG 150 149.715 0.9980999 

46 GI PLTA MALEA 150 152.1566 1.014378 

47 GI PLTB SDRAP 150 151.0433 1.006955 

48 GI PLTU BARRU NEW 150 152.051 1.013673 

49 GI PLTU Mamuju 150 148.4271 0.9895142 

50 GI POLMAS 150 149.501 0.9966735 

51 GI POSO 150 150.0258 1.000172 

52 GI PUUWATU 150 150 152.4242 1.016161 

53 GI Punagaya 150 153.8984 1.025989 

54 GI SENGKANG 150 149.4225 0.9961498 

55 GI SIDERA 150 146.9188 0.9794585 

56 GI SIDERA 150 146.9188 0.9794585 

57 GI SIDRAP 150 150.569 1.003793 

58 GI SILAE 150 147.0134 0.9800891 

59 GI SINJAI 150 145.2999 0.9686658 
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No Nama bus 

Nominal 

tegangan 

Magnitude 

tegangan 

Magnitude 

tegangan 

kV kV p.u. 

60 GI SIWA 150 150.0115 1.000077 

61 GI SOPPENG 150 149.1256 0.9941708 

62 GI SUNGGUMINASA 150 152.4128 1.016085 

63 GI SUPPA 150 150.0903 1.000602 

64 GI TALLASA 150 153.0187 1.020125 

65 GI TALLO LAMA 150 150 152.063 1.013753 

66 GI TANETE 150 145.0366 0.966911 

67 GI TOPOYO 150 148.676 0.9911736 

68 GI Tallise 150 kV 150 146.4394 0.9762626 

69 GI Tanjung Bunga 150 152.6432 1.017622 

70 GI Tello 150 150 152.0937 1.013958 

71 GI UNAAHA 150 KV 150 152.5417 1.016944 

72 GI WOTU 150 150 150.5329 1.003553 

73 GIS BONTOALA 150 152.3885 1.015923 

74 GIS PLTU JENEPONTO 150 154.0074 1.026716 

75 PLTU JENEPONTO 1 150 153.957 1.02638 

76 PLTU JENEPONTO 2 150 153.9691 1.02646 

77 WPP Jeneponto 150 149.5662 0.9971077 

78 WPP Sidrap 150 151.0433 1.006955 

 

Lampiran 8 Chart tegangan busbar setelah optimasi 
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Lampiran 9 Hasil Optimasi MATLAB dengan Algoritma PS 

MATLAB Command Window       Page 1 

Iter  Func-count  f(x)    MeshSize  Method 

 0 1   5.10635e+07   1  

 1  4   5.10163e+07   1   Successful Search 

 2  7   5.09694e+07   1   Successful Search 

 3  10   5.09228e+07   1   Successful Search 

 4  13   5.08765e+07   1   Successful Search 

 5  16   5.08305e+07   1   Successful Search 

 6  19   5.07848e+07   1   Successful Search 

 7  22   5.07395e+07   1   Successful Search 

 8  25   5.06945e+07   1   Successful Search 

 9  28   5.06497e+07   1   Successful Search 

 10  31   5.06053e+07   1   Successful Search 

 11  34   5.05612e+07   1   Successful Search 

 12 37   5.05174e+07   1  Successful Search 

 13  40   5.04739e+07   1   Successful Search 

 14  43   5.04307e+07   1   Successful Search 

 15  46   5.03877e+07   1   Successful Search 

 16  49   5.03451e+07   1   Successful Search 

 17  52   5.03028e+07   1   Successful Search 

 18  55   5.02609e+07   1   Successful Search 

 19  58   5.02192e+07   1   Successful Search 

 20  61   5.01778e+07   1   Successful Search 

 21  64   5.01367e+07   1   Successful Search 

 22  67   5.00959e+07   1   Successful Search 

 23  70   5.00554e+07   1   Successful Search 

 24  73  5.00153e+07   1   Successful Search 

 25  76   4.99754e+07   1   Successful Search 

 26  79   4.99358e+07   1   Successful Search 

 27  82   4.98966e+07   1   Successful Search 

 28  85   4.98576e+07   1   Successful Search 

 29  88   4.98189e+07   1   Successful Search 

 30  91   4.97806e+07   1  Successful Search 

 

Iter  Func-count  f(x)    MeshSize  Method 

 

 31  94   4.97425e+07   1   Successful Search 

 32  97   4.97048e+07   1   Successful Search 

 33  100   4.96673e+07   1   Successful Search 

 34  103   4.96302e+07   1   Successful Search 

 35  106   4.95933e+07   1   Successful Search 

 36  109   4.95568e+07   1   Successful Search 

 37  112   4.95206e+07   1   Successful Search 

 38  115   4.94846e+07   1   Successful Search 

 39  118   4.9449e+07   1   Successful Search 
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 40  121   4.94137e+07   1   Successful Search 

 41  124   4.93786e+07   1  Successful Search 

 42  127   4.93439e+07  1   Successful Search 

 43  130  4.93095e+07   1  Successful Search 

 

MATLAB Command Window       Page 2 

 

 44  133   4.92753e+07   1   Successful Search 

 45  136   4.92414e+07   1   Successful Search 

 46  139   4.92414e+07   1   Successful Search 

 47  142   4.92413e+07   1   Successful Search 

 48  145   4.92413e+07   1   Successful Search 

 49  148   4.92412e+07   1   Successful Search 

 50  151   4.92412e+07   1   Successful Search 

 51  154   4.92412e+07   1   Successful Search 

 52  157   4.92411e+07   1   Successful Search 

 53  160   4.92411e+07   1   Successful Search 

 54  163   4.9241e+07   1   Successful Search 

 55  166   4.9241e+07   1   Successful Search 

 56  170   4.91999e+07   1   Successful Search 

 57  174   4.9159e+07   1   Successful Search 

 58  178   4.91184e+07   1   Successful Search 

 59  182   4.90781e+07   1   Successful Search 

 60  186   4.9038e+07   1   Successful Search 

 

Iter Func-count f(x) MeshSize Method 

 

 61  190   4.89982e+07  1   Successful Search 

 62  194   4.89586e+07   1   Successful Search 

 63  198   4.89193e+07   1   Successful Search 

 64  202   4.88803e+07   1   Successful Search 

 65  206   4.88415e+07   1   Successful Search 

 66  210   4.8803e+07   1   Successful Search 

 67  214   4.87647e+07   1   Successful Search 

 68  218   4.87267e+07   1   Successful Search 

 69  222   4.86889e+07   1  Successful Search 

 70  226   4.86515e+07   1   Successful Search 

 71  230   4.86143e+07   1   Successful Search 

 72  234   4.85773e+07   1   Successful Search 

 73  238   4.85406e+07   1   Successful Search 

 74  242   4.85042e+07   1   Successful Search 

 75  246   4.8468e+07   1   Successful Search 

 76  250   4.84321e+07   1   Successful Search 

 77  254   4.83965e+07   1   Successful Search 

 78  258   4.83612e+07   1   Successful Search 

 79  262   4.83261e+07   1   Successful Search 

 80  266   4.8291e+07   1   Successful Search 

 81  270   4.8256e+07   1  Successful Search 
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 82  274   4.82213e+07   1   Successful Search 

 83  278   4.81869e+07   1   Successful Search 

 84  282   4.81528e+07   1   Successful Search 

 85  286   4.8119e+07  1   Successful Search 

 86  290   4.80852e+07   1   Successful Search 

 87  294   4.80518e+07   1   Successful Search 

 88  298   4.80186e+07   1   Successful Search 

 89  302   4.79858e+07   1   Successful Search 

 90  306   4.79532e+07   1   Successful Search 
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Iter  Func-count  f(x)    MeshSize  Method 

 

 91  310   4.79234e+07   1   Successful Search 

 92  314   4.78937e+07   1   Successful Search 

 93  318   4.78644e+07   1   Successful Search 

 94  322   4.78352e+07   1   Successful Search 

 95  326   4.78063e+07   1   Successful Search 

 96  330   4.77777e+07   1   Successful Search 

 97  334   4.77493e+07   1   Successful Search 

 98  338   4.77211e+07   1   Successful Search 

 99  342   4.76932e+07   1   Successful Search 

 100  346   4.76656e+07   1   Successful Search 

 101  350   4.76381e+07   1   Successful Search 

 

Maximum number of iterations exceeded: increase options.MaxIterations. 

------------------------------------------------------------------ 

Losses Awal   = 51.0944 MW 

Losses Optimal  = 47.6381 MW 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = | 

|| Losses Reduction  = 3.4563 MW 

= 3456275.00 W 

|| Persentase   = 6.76% 

========================================================== 

Elapsed time is 2446.036811 seconds. 
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Lampiran 10 Hasil Optimasi MATLAB dengan Algoritma PSO 

MATLAB Command Window       Page 1 

   Best   Mean    Stall 

Iteration  f-count  f(x)   f(x)    Iterations 

 0   100   4.956e+07  5.515e+07   0 

 1   200   4.649e+07  5.242e+07   0 

 2  300   4.591e+07  4.934e+07   0 

 3   400   4.546e+07  4.728e+07   0 

 4   500   4.519e+07 4.633e+07   0 

 5   600   4.519e+07 4.576e+07   1 

 6   700   4.509e+07  4.545e+07  0 

 7   800   4.506e+07  4.529e+07   0 

 8   900   4.506e+07 4.518e+07   0 

 9   1000   4.506e+07  4.512e+07   1 

 10   1100   4.505e+07  4.51e+07   0 

 11   1200   4.505e+07 4.509e+07   0 

 12   1300   4.504e+07  4.508e+07   0 

 13   1400  4.504e+07  4.508e+07   0 

 14   1500   4.504e+07  4.506e+07   1 

 15   1600   4.504e+07  4.506e+07   0 

 16   1700   4.503e+07  4.506e+07   0 

 17   1800   4.503e+07 4.505e+07   1 

 18   1900   4.503e+07  4.505e+07   2 

 19   2000   4.503e+07  4.505e+07   3 

 20  2100   4.503e+07  4.504e+07   0 

 21   2200   4.503e+07 4.504e+07   0 

 22   2300   4.503e+07  4.504e+07   0 

 23   2400   4.503e+07 4.504e+07   1 

 24   2500  4.503e+07 4.504e+07   0 

 25   2600   4.503e+07  4.504e+07   0 

 26   2700   4.503e+07  4.504e+07   1 

 27   2800   4.503e+07  4.504e+07   2 

 28   2900   4.503e+07  4.504e+07   0 

 29   3000   4.503e+07  4.504e+07   0 

 30   3100   4.503e+07  4.503e+07   0 

 31   3200   4.503e+07  4.504e+07   0 

Optimization ended: relative change in the objective value over the last 

OPTIONS.MaxStallIterations iterations is less than OPTIONS.FunctionTolerance. 

------------------------------------------------------------------ 

Losses Awal   = 51.0944 MW 

Losses Optimal  = 45.0372 MW 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = | 

|| Losses Reduction  = 6.0572 MW 

= 6057225.00 W 

|| Persentase   = 11.85% 

========================================================== 

Elapsed time is 20041.514356 seconds. 
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Lampiran 11 Hasil Optimasi MATLAB dengan Algoritma PSPSO 

MATLAB Command Window       Page 1 

  

Best   Mean   Stall 

Iteration  f-count  f(x)   f(x)   Iterations 

 0   100   4.962e+07  5.552e+07  0 

 1   200   4.776e+07  5.281e+07  0 

 2   300   4.683e+07  5.026e+07  0 

 3   400   4.579e+07  4.804e+07  0 

 4   500   4.564e+07  4.71e+07  0 

 5   600   4.553e+07  4.632e+07  0 

 6   700   4.538e+07  4.588e+07  0 

 7   800   4.52e+07  4.571e+07  0 

 8   900   4.514e+07  4.549e+07  0 

 9   1000   4.508e+07  4.532e+07  0 

 10   1100   4.505e+07  4.523e+07  0 

 11   1200   4.505e+07  4.518e+07  0 

 12   1300   4.505e+07  4.516e+07  0 

 13   1400   4.504e+07  4.513e+07 0 

 14   1500   4.504e+07  4.511e+07  1 

 15   1600   4.504e+07  4.509e+07  0 

 16   1700   4.504e+07  4.509e+07  0 

 17   1800   4.504e+07  4.508e+07  1 

 18   1900   4.504e+07  4.507e+07  0 

 19   2000   4.504e+07  4.508e+07  0 

 20   2100   4.504e+07  4.508e+07  1 

 21   2200   4.504e+07  4.507e+07  0 

 22   2300   4.504e+07  4.507e+07 0 

 23   2400   4.504e+07  4.507e+07  1 

 24   2500   4.503e+07  4.507e+07  0 

 25   2600   4.503e+07  4.506e+07  1 

 26   2700   4.503e+07  4.506e+07  0 

 27   2800   4.503e+07  4.506e+07  0 

 28   2900   4.503e+07  4.506e+07  0 

 29   3000   4.503e+07  4.506e+07  1 

 30   3100   4.503e+07  4.506e+07  0 

 

Best   Mean   Stall 

Iteration  f-count  f(x)   f(x)   Iterations 

 

 31   3200   4.503e+07  4.505e+07  1 

 32   3300   4.503e+07  4.505e+07  0 

 33   3400   4.503e+07  4.505e+07  1 

 34   3500   4.503e+07  4.505e+07  0 

 35   3600   4.503e+07  4.505e+07  0 

 36   3700   4.503e+07  4.505e+07  1 
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Optimization ended: relative change in the objective value over the last 

OPTIONS.MaxStallIterations iterations is less than OPTIONS.FunctionTolerance. 

 

Iter  Func-count  f(x)    MeshSize  Method 

 

 0  1   4.5029e+07   1  

 1  25   4.50289e+07   1   Successful Search 

 2  49   4.50289e+07   1   Successful Search 

 3  73   4.50289e+07   1   Successful Search 

 4  99   4.50288e+07   1   Successful Search 

 5  125   4.50288e+07   1   Successful Search 

 6  151   4.50287e+07   1   Successful Search 

 7  177   4.50287e+07   1   Successful Search 

 8  203   4.50286e+07   1   Successful Search 

 9  289   4.50286e+07   0.5   Refine Mesh 

 10  389   4.50286e+07   0.25   Refine Mesh 

 11  497   4.50286e+07   0.125   Refine Mesh 

 12  543   4.50286e+07   0.125   Successful Search 

 13  544   4.50286e+07   0.125   Successful Search 

 14  660   4.50286e+07   0.0625  Refine Mesh 

 15  818   4.50286e+07   0.03125  Refine Mesh 

 16  821   4.50286e+07   0.03125  Successful Search 

 17  866   4.50286e+07   0.03125  Successful Search 

 18  1038   4.50286e+07   0.01562  Refine Mesh 

 19  1041   4.50286e+07   0.01562  Successful Search 

 20  1105   4.50286e+07   0.01562  Successful Search 

 21  1285   4.50286e+07   0.007812  Refine Mesh 

 22  1294   4.50286e+07   0.007812  Successful Search 

 23  1476   4.50286e+07   0.003906  Refine Mesh 

 24  1479   4.50286e+07   0.003906  Successful Search 

 25  1488   4.50285e+07   0.003906  Successful Search 

 26  1497   4.50285e+07   0.003906  Successful Search 

 27  1681   4.50285e+07   0.001953  Refine Mesh 

 28  1691   4.50285e+07   0.001953  Successful Search 

 29  1694   4.50285e+07   0.001953  Successful Search 

 30  1882   4.50285e+07   0.0009766  Refine Mesh 

 

Iter  Func-count  f(x)    MeshSize  Method 

 31  1892   4.50285e+07   0.0009766  Successful Search 

 32  1895   4.50285e+07   0.0009766  Successful Search 

 33  2083   4.50285e+07   0.0004883  Refine Mesh 

 34  2093   4.50285e+07   0.0004883  Successful Search 

 35  2103   4.50285e+07   0.0004883  Successful Search 

 36  2293   4.50285e+07   0.0002441  Refine Mesh 

 37  2303   4.50285e+07   0.0002441  Successful Search 

 38  2495   4.50285e+07   0.0001221  Refine Mesh 

 39  2687   4.50285e+07   6.104e-05  Refine Mesh 

 40  2697   4.50285e+07   6.104e-05  Successful Search 
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Optimization terminated: change in X less than options. StepTolerance. 

------------------------------------------------------------------ 

Losses Awal  = 51.0944 MW 

Losses Optimal  = 45.0285 MW 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = | 

|| Losses Reduction = 6.0660 MW 

= 6065955.00 W 

|| Persentase   = 11.87% 

========================================================== 

Elapsed time is 38924.101333 seconds. 

 


