Dbpia

ISSN 1975-8359 [Print] / ISSN 2287—4364 [Online]

The Transactions of the Korean Institute of Electrical Engineers, vol. 71, no. 4, pp. 617~624, 2022

https://doi.org/10.5370/KIEE.2022.71.4.617

Risk Management of Urban Level Power Network

by Risk based Optimal Power Flow
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Abstract

Due to problems such as fossil fuel depletion and climate change, research on microgrids is being actively conducted. Among them,
the urban power network, in which multiple microgrids are connected, is regarded as the future power grid. However, these urban
power network systems ensure that the output of renewable power is uncertain according to weather factors, and that the
characteristics of intermittent are present as a risk in power network stability. This study analyzed the stability according to climate
change scenarios and contingencies through an urban level power network test system in which several local level networks are
connected. The power data between local level networks through the consensus algorithm was expressed as a risk index using risk
based optimal power flow (RBOPF) and demonstrated superiority compared to the existing security constrained optimal power flow

(SCOPF).
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Table 1 Configuration data of each local level power network

A4 F-3HMW) | DG(MW) | PV(MW) | WT(MW)
1 734 231.70 200 30.89 15.45
2 |[52-9E 16095 130 21.46 10.73
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4 | A7 | 36229 360 4830 24.15
5 | Ae-su | 28437 250 3791 18.96
6 ] 158.76 140 21.17 10.58
7 | BRAE| 23570 180 3142 15.71
8 | EEZE | 11123 100 14.83 7.41
9 WL 124.47 110 16.59 8.30

A 1866.72 1650 24887 | 124.44
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Table 2 Weight for each local level

il A4 TSHMW) 7FEeA
1 734 231.70 0.1241
2 EA-AETE 160.95 0.0862
3 et 197.24 0.1057
4 e 362.29 0.1941
5 -5} 284.37 0.1523
6 el 158.76 0.0850
7 FRALE 235.70 0.1263
8 A 111.23 0.0596
9 Lol 124.47 0.0667
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Table 3 10 selected scenarios (Urban level)
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Fig. 4 Load shedding ratio according to scenario and contingency (a) SCOPF, (b)
RBOPF

—_

(b)

ad 5 Al e 9 AgAbaLel] whe S 298 (a) SCOPF, (b) RBOPF
Fig. 5 Transmission line overload rate according to scenarios and contingency (a)
SCOPF, (b) RBOPF
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S(49.3746.8252.14 54.0948.9246.47 50.07 53.49 54.54 45.73 50.1¢
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S(48.84 46.4|51.6453.5748.4§46.0149.61 53.0154.0945.3249.7(
RB40.6738.4142.8944.4440.2438.1941.1§ 44 |44.8937.6741.2¢

SC45.1742.83 47.7|49.4544.7942.4745.8148.9449.9341.8445.8¢
RB37.4435.5539.5941.0437.1435.2938.0140.6141.44 34.53 38.0¢

c5

S(46.7144.3349.39 51.2/46.3443.9747.4350.67 51.7/43.3247.5(
RB 38.7§36.8140.99 42.5|38.44 36.5/39.37142.0442.9135.9¢39.4-

c6

SO 51.1148.5254.0456.01 50.7|48.1151.8955.4356.5447.3451.9°
RB42.4740.8744.8§46.3942.0§ 39.8143.0746.0146.8439.3343.1¢

€7

SC44.1741.8§46.6448.3943.7G41.5344.7947.8148.8940.9144.8¢
RB36.7234.7438.7141.1336.3234.4737.1439.7140.57 33.9¢ 37.3¢

c8

S(48.5446.0451.3353.1948.1945.6949.24 52.64 53.7145.0149.3¢
RB40.2938.45 42.6|44.1§39.8437.97 40.9|43.7944.5437.4441.01
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