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Effect of Distributed Generation on Economical and
Environmental costs of Electrical Networks

Dr. Abdullah Samiz?

Abstract:

This paper aims to study the influence of D. G. implication on the power loss in Electrical Distribution
Networks of 20 KV.

A P. V. system is taken as D.G. in the considered Distribution Network.

To calculate the power loss in Electrical Distribution Networks, the power flow in the network lines
must be known, so it is necessary to use a suitable algorithm that can calculate the power flow and
consequently the power loss in the Distribution Network for both cases: before and after the D.G.(P.V.)
implication.

A part of Damascus Suburbs network is considered a case-study.

The effect of P.V. placement and its penetration ratio on the loss reduction are also investigated.

@ Assistant Prof., Faculty of mechanical and electrical Engineering, Damascus University.
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CKT /Branch | From-To Bus Flow | To-From Bus Flow Losses % Bus Voltage vd
% Drop
ID MW Mvar MW Mvar kw kvar From To in Vmag
Linel 7.732 4.847 -7.601 -4.749 130.6 97.4 100.0 98.2 1.78
Line2 7.581 4734 -7.570 -4.720 10.9 147 98.2 98.0 0.19
Line3 7.143 4.439 -7.143 | -4.438 0.3 0.3 98.0 98.0 0.00
Line4 6.928 4.355 -6.918 | -4.351 10.3 4.3 98.0 97.9 0.13
Line5 6.278 3.887 -6.237 | -3.833 40.3 54.0 97.9 97.1 0.83
Line6 5.717 3.443 -5.701 -3.436 16.7 7.1 97.1 96.8 0.26
Line7 5.449 3.280 -5.430 | -3.272 18.3 7.8 96.8 96.5 0.30
Line8 4.537 2.718 -4.522 | -2.710 155 8.0 96.5 96.2 0.32
Line9 0.277 0.234 -0.277 -0.234 0.1 0.1 96.2 96.2 0.03
Linel0 3.981 2.379 -3.941 | -2.357 39.5 221 96.2 95.2 0.94
Linell 3.784 2.283 -3.766 -2.273 18.3 10.2 95.2 94.8 0.45
Linel2 0.323 0.201 -0.323 -0.201 0.1 0.1 94.8 94.8 0.03
Linel3 3.443 2.072 -3.418 -2.058 24.4 13.7 94.8 94.1 0.66
Linel4 3.262 2.003 -3.257 -2.000 5.6 31 94.1 94.0 0.16
Linel5 3.172 1.947 -3.160 -1.940 11.6 6.5 94.0 93.6 0.34
Linel6 2.838 1.707 -2.836 -1.706 21 1.2 93.6 93.6 0.07
Linel7 2.751 1.653 -2.749 -1.652 1.8 1.0 93.6 935 0.06
Linel8 2.131 1.237 -2.125 -1.234 5.9 3.3 935 93.3 0.26
Linel9 0.772 0.361 -0.770 -0.360 11 0.6 93.3 93.1 0.14
Line22 1.354 0.873 -1.352 -0.872 15 0.9 93.3 93.2 0.10
Line20 0.400 0.131 -0.400 | -0.131 0.3 0.2 93.1 93.0 0.08
Line21 0.277 0.086 -0.277 | -0.086 0.0 0.0 93.0 93.0 0.01
Line23 0.419 0.259 -0.419 -0.259 0.2 0.1 93.2 93.1 0.05
355.7 256.7
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8 Ll e 1000KW 4s Uiy Lpsady 1<) Adaaall Jayy sy il Luaally Algand) (lsa (4) Jgaadl

CKT /Branch From-To Bus To-From Bus Losses % Bus Voltage vd
Flow Flow
| % Drop
ID MW Mvar MW Mvar kW kvar From To |in Vmag
Linel 6.685 | 4.809 | -6.578 | -4.729 | 106.3 79.3 100.0 98.4 1.61
Line2 6.558 4714 | -6.550 | -4.702 8.9 11.9 98.4 98.2 0.17
Line3 6.123 4421 | -6.122 | -4.421 0.2 0.3 98.2 98.2 0.00
Line4 5.907 | 4.338 | -5.899 | -4.335 8.2 35 98.2 98.1 0.12
Line5 5.259 3.871 | -5.228 | -3.829 31.4 42.1 98.1 97.3 0.75
Line6 4.708 3.439 | -4.695 | -3.433 12.7 5.4 97.3 97.1 0.22
Line7 4.443 3.277 | -4.429 | -3.271 13.7 5.8 97.1 96.9 0.26
Line8 4.536 2717 | -4521 | -2.710 15.4 7.9 96.9 96.5 0.32
Line9 0.277 0.234 | -0.277 | -0.234 0.1 0.1 96.5 96.5 0.03
LinelO 3.980 2378 | -3.941 | -2.357 39.2 21.9 96.5 95.6 0.93
Linell 3.784 2.283 | -3.765 | -2.272 18.2 10.1 95.6 95.2 0.45
Linel2 0.323 0.201 | -0.323 | -0.201 0.1 0.1 95.2 95.1 0.03
Linel3 3.442 2.071 | -3.418 | -2.058 24.2 13.5 95.2 94.5 0.66
Lineld 3.262 2.003 | -3.257 | -2.000 5.6 3.1 94.5 94.3 0.16
Linel5 3.172 1.947 -3.160 | -1.940 11.5 6.4 94.3 94.0 0.33
Linel6 2.838 1.707 | -2.836 | -1.706 2.1 1.2 94.0 93.9 0.07
Linel7 2.751 1.653 | -2.749 | -1.652 1.8 1.0 93.9 93.9 0.06
Linel8 2.131 1.237 | -2.125 | -1.234 5.9 3.3 93.9 93.6 0.26
Linel9 0.771 0.361 | -0.770 | -0.360 1.1 0.6 93.6 93.5 0.14
Line22 1.354 0.873 | -1.352 | -0.872 1.5 0.8 93.6 93.5 0.10
Line20 0.400 0.131 | -0.400 | -0.131 0.3 0.2 93.5 934 0.08
Line21 0.277 0.086 | -0.277 | -0.086 0.0 0.0 93.4 934 0.01
Line23 0.419 | 0.259 | -0.419 | -0.259 0.2 0.1 93.5 93.5 0.05
| 308.7 | 218.7
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23 ) 1e1000KW Ao Uiaaly dpuuadig ygS Aanal) gy 32y cile Lually Alganll (il (5) Jgtad)

I;I;I—c:] From-To Bus Flow | To-From Bus Flow Losses % Bus Voltage vd
% Drop
ID MW Mvar MW Mvar kW kvar From To in Vmag
Linel 6.636 4,781 -6.531 -4.703 104.9 78.3 100.0 98.4 1.60
Line2 6.511 4.688 -6.502 -4.676 8.8 11.8 98.4 98.2 0.17
Line3 6.075 4.395 -6.075 -4.395 0.2 0.3 98.2 98.2 0.00
Line4 5.860 4.312 -5.852 -4.308 8.1 34 98.2 98.1 0.12
Line5 5.212 3.844 -5.181 -3.803 30.9 41.4 98.1 97.4 0.75
Line6 4,661 3.413 -4.648 -3.407 12,5 5.3 97.4 97.1 0.22
Line7 4,396 3.251 -4.383 -3.246 13.5 5.7 97.1 96.9 0.25
Line8 3.490 2.692 -3.479 -2.686 10.7 5.5 96.9 96.6 0.26
Line9 0.277 0.234 -0.277 -0.234 0.1 0.1 96.6 96.6 0.03
Linel0 2.938 2.355 -2.912 -2.341 25.8 14.4 96.6 95.9 0.75
Linell 2.755 2.267 -2.744 -2.260 11.8 6.6 95.9 95.5 0.36
Linel2 0.323 0.201 -0.323 -0.201 0.1 0.1 95.5 95.5 0.03
Linel3 2.420 2.059 -2.405 -2.051 15.1 8.4 95.5 95.0 0.51
Linel4 2.249 1.996 -2.246 -1.994 3.4 1.9 95.0 94.9 0.12
Linel5 2.161 1.941 -2.154 -1.937 6.9 3.9 94.9 94.6 0.25
Linel6 1.832 1.704 -1.831 -1.703 1.2 0.7 94.6 94.6 0.05
Linel7 1.746 1.650 -1.745 -1.650 1.0 0.6 94.6 94.5 0.04
Linel8 1.127 1.235 -1.124 -1.233 2.7 15 94.5 94.4 0.16
Linel9 0.771 0.361 -0.770 -0.360 1.1 0.6 94.4 94.2 0.14
Line22 0.353 0.872 -0.352 -0.872 0.5 0.3 94.4 94.3 0.05
Line20 0.400 0.131 -0.400 -0.131 0.3 0.2 94.2 94.2 0.08
Line21 0.277 0.086 -0.277 -0.086 0.0 0.0 94.2 94.1 0.01
Line23 0.419 0.259 -0.419 -0.259 0.2 0.1 94.3 94.3 0.05
259.7 190.8
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