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Abstract : In this paper we suggest optimal positioning algorithm for DER(distributed energy resource)s near ocean side by using
Newton-Rhapson load flow calculation. By installing DERs within urban area, electric power can be effectively transmitted to each loads
without constructing additional large scale power stations and transmission lines. Therefore, DERs have attracted worldwide attention
as urban area energy sources. However, there are quite a few studies for estimation of power loss due to DERs’ location change within
urban area. Hence, in this study, an optimal positioning scheme for DERs is proposed in order to minimizing electrical power loss.
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Table 2 Bus data (Per unit base: 100 MVA)
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eulTeh Aol gl WA Table 19 26k 2084 7 | oqo| SSUmed || Generation boad
WAAE HIRss $ahd 1944MW o)1 Wiz 9] A7) 4 bus voltage | MW |MVAR| MW |MVAR
HNelB 2 Fig. 13} 22 Stagg 5 Bus A~ 8(Stagg, 1968) 1 1.06 + j0.0 0 0 0 0
#Aadew g, 2 1.0 + ;0.0 0 0 20 10
Table 1 Substation of Haeundac-gu 3 1.0 +j0.0 0 0 45 15
- 2008 = #r3 4 1.0 + ;0.0 0 0 40 5
T FEAHMW) | FadE(MVAR) 5 | 10+j00 | 0 0 60 10
% (154kV) 68.7 8.7
[o ) =4 —
5 U54KV) 511 32 Table 3 Transmission line data
A H.(154kV) 19.7 -0.5
A= B
-"} [ (154kV) 549 0 1 Bus code (D*Q) Impedance Line charging iztm_
1-2 0.02 + j0.06 0.0 + j0.030
1 3 4 o 1-3 0.08 + j024 0.0 + 30025
2-3 0.06 + 3018 0.0 + 3;0.020
2-4 0.06 + ;0.18 0.0 + j0.020
2-5 0.04 + ;0.12 0.0 + 3;0.015
3-4 0.01 +3;0.03 0.0 + j0.010
4-5 0.08 + j0.24 0.0 + j0.025
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Fig. 1 Stagg 5 Bus System
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Fig. 2 5 bus system for Haeundae-gu
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Fig. 3 Flowchart of load flow calculation
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Table 4 Power loss of bus 2 for voltage variation V4[1’ ]V5 g\)/[%{)fjs [i/[l{;ﬁs &%{}is [1;/[1{;\335
pu
Vv, lpul P, IMW] 0.9 10.968849 | 6.806559 | 6385023 | 5272325

0.95 10.968849 0.9 9736361 | 6.166141 | 5.795666 | 4.850594
0.9 9.736361 0.97 8635142 | 5600414 | 5.275549 | 4.479964
097 8635142 098 7665502 | 5109578 | 4.825758 | 4.160579
0.98 7.665502 0.9 6.827757 | 4.693834 | 4446480 | 3.892583
0.99 6.827757 1.00 6122228 | 4353388 | 4137906 | 3676124
100 6.122228 101 5549243 | 408846 | 3.900226 | 3511348
101 0519243 1.02 5109137 | 3.809215 | 3.733636 | 3.398405
1.02 5.109137
5 T 1.03 4802249 | 3785007 | 3.633332 ’3.3374‘144
o 6o 104 AG28924 | 3748735 | 3614511 | 3328616
T sy 1.05 4589514 | 4.096191 | 3.662374 | 3.372074
L0 L6373 1.06 4684373 | 4712501 | 3782122 | 3.467971
107 4915863 107 4913363 | 5638638 | 3.973961 | 3.616461
103 5278350 1.08 5278350 | 6.876437 | 4.238096 | 3.817701
109 5773204 1.09 5778204 | 8427750 | 4574736 | 4.071847
110 6.413802 1.10 6413802 | 10.204478 | 4.984090 | 4.379058

- 460 -



M~ T1 T 1

s
' ' ' ‘ ' ' v
' ' ' ' ' ‘ '
' ' ' ' ' ’ '
B Tl L L T T v SNyR Iyt ULy Uty SU IR Sy RS SO S —
v v v i V v v v
' ' ' ' ' ' '

Ploss [MW]

3
094 095 098 1 1.02 104 106 108 1.1 1.12

V[pu]

Fig. 5 Power loss of each bus for voltage variation
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Table 6 Power loss of Bus 5 for voltage variation and

variable capacities

V fpu] P [IMW]

5 10 15120 | 25 | 30| 3 | 40
095 [7.212|6.854|6.524 |6.220 | 5.944 | 5693 | 5.470 | 5.272
0.96 |6.850(6.485|6.146 | 5.834 | 5549 | 5.290 | 5.057 | 4.850
097 6.540|6.166 5.819|5.499 | 5.205 | 4.937 | 4.696 | 4.479
098 |6.28215.900|5.544(5.216 | 4913 | 4636 | 4.385 | 4.160
099 |6.075|5.6855.321 4984|4672 |4.387 |4.127 | 3.892
1.00 |5.921 5522 |5.150[4.804 | 4.484 | 4.189 | 3.920 | 3.676
1.01 |5.819|5.412|5.031 |4.67614.347 |4.043 | 3.764 | 3.511
1.02 |5.769 |5.353 | 4.964 | 4.600 | 4.262 | 3.949 | 3.661 | 3.398
1.03 |5.771|5.347 | 4949 | 4576 | 4.229 | 3.907 | 3.610 | 3.337
1.04 15.82615.394 (4,987 |4.605 | 4.249 | 3.917 | 3.610 | 3.328
1.05 |5.934|5.493|5.077|4.686 | 4.321 | 3.980 | 3.664 | 3.372
1.06 16.095|5.645|5.220 | 4.820 | 4.445,4.095 | 3.769 | 3.467
1.07 |6.309|5.850 |5.416 | 5.007 | 4.623 | 4.263 | 3.927 | 3.616
1.08 |6576|6.108 | 5.665|5.247 | 4.853 | 4.484 | 4139 | 3.817
1.09 |6.8976.420 | 5.968 | 5.540 | 5.137 | 4758 | 4.403 | 4.071
1.10 |7.271|6.785 6.323|5.886 | 5.473 | 5.085 | 4.720 | 4.379
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Fig. 6 Power loss of bus 5 for voltage variation and variable

capacities
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