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A Study on Selecting the Optimal Location of BTB HVDC for Reducing Fault Current
in Metropolitan Regions Based on Genetic Algorithm Using Python
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Abstract — The problem of fault current to exceed the rated capacity of a power circuit breaker can cause a serious accident
to hurt the reliability of the power system. In order to solve this issue, current limiting reactors and circuit breakers with

increased capacity are utilized but these solutions have some technical

limitations. Back-to-back high voltage direct

current(BTB HVDC) may be applied for reducing the fault current. When BTB HVDCs are installed for reduction in fault
current, selecting the optimal location of the BTB HVDC without causing overload of line power becomes a key point. In this
paper, we use genetic algorithm to find optimal location effectively in a short time. We propose a new methodology for
determining the BTB HVDC optimal location to reduce fault current without causing overload of line power in metropolitan
areas. Also, the procedure of performing the calculation of fault current and line power flow by PSS/E is carried out
automatically using Python. It is shown that this optimization methodology can be applied effectively for determining the BTB
HVDC optimal location to reduce fault current without causing overload of line power by a case study.
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Fig. 9 Comparison of sums of the numbers of buses to
exceed the rated capacity of the breaker and those
to cause overload(Case2-1, Case2-2, Case2-3)
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Fig. 10 Comparison of sums of the numbers of buses to
exceed the rated capacity of the breaker and those
to cause overload(Case2-4, Case2-5, Case2-6)
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TS| Case 1-29] AROIAT A 1t HAT 3HEs)
M2 PGSR ZErhe ZAg 8018 4 QU ol 1135t
FHs=2 HES] +EES o] flsto] AkgE Fik BA i
O] Z71BRIZ 05, WESH A2 Meo] TIERAZR 0624 A2 &
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WRE, Holgd Uit AoAE FESI AlEH oS ¥
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Case 2-5, Case2-89] AR0AT e =

1=3)

E 4 Case 2-50] TIgt 47149] BTB HVDC FHFHR AH
Table 4 4 optimal locations of BTB HVDCs for case 2-5

AR AH”
No
From bus To bus
BTB HVDC-1 1311(A1T}FE1S) 1415(%4h
BTB HVDC-2 3320(¥sh) 3810(A1EH1)
BTB HVDC-3 4165(dt3E) 4620(AH=)
BTB HVDC-4 47T11(A182119) 4765(891)

E 5 47§40l BTB HVDC AR &, 9] 154kV EAI0|A|9]
VAT AlEsold At

Table 5 Simulation results of fault currents at 154 kV
buses before and after installation of BTB HVDCs
at the 4 locations

exceed the rated capacity of the breaker and those & AR [kA]

to cause overload(Case2-7, Case2-8, Case2-9) A HE BTB HVDC BTB HVDC el

SIS (SN e

3320 51.733 16.871 34.862

2‘2, Case Z—SOﬂ EH@' i}g’ﬂ %Ec'}éﬂ} E/x\j 7H£|\‘9]' ﬂ}-‘:,'—ﬁ} ]é_} 3330 51.663 37.173 14.49

A AZ Jieo] &S Hlwsko] LERH Zioltt 118 9oA] & 3416 51.811 40334 11477

Qu=0] AV 28 ZIeE BA40L IESEH AR 49 g 3460 53.808 41456 19.352

0] ¥og T Louz FHARE AFst AolAEs glgs & 3810 58.233 44.976 13.957

= Atk 3811 57.239 437 13.539

T8 102 AZ TE Holgo] FEF Case 2-4, Case 2-5, 3815 53.65 41.819 11.831

Case 2-60] tigh X1ct7] S&x 2 et abEst dd M 3895 52.878 41115 11.763

2 M9l ge dlueto] LErd Zojck I3 10004 & 4 A 1310 51.241 49,029 2.212

=0l Case 2-59] A HO|EO|] Wot F&a oA HoUR & 1410 50.24 49923 0.317

= 9 Hojil Heubgo] dojut FEQIR o EEohs E% 1710 51.814 48.157 3.657

71 7VE WE Ze solst 4~ QT 1930 52.327 44,711 7.616

O8 112 A2 THE WHolgo] H84H Case 2-7, Case 2-8, 4760 50.962 47.169 3.793
Pythong Ol &8¢+ 7&l 12|E 7|Hte] = IENT MUS 98t BTB HVDC & 2x] ME 7|Hof| &Fsh 47 1169
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