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Study on BESS Charging and Discharging Scheduling
Using Particle Swarm Optimization
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Abstract - Analyze the customer daily load patterns, be used to determine the optimal charging and discharging schedule
which can minimize the electrical charges through the battery energy storage system(BESS) installed in consumers is an object
of this paper. BESS, which analyzes the load characteristics of customer and reduce the peak load, is essential for optimal
charging and discharging scheduling to save electricity charges. This thesis proposes optimal charging and discharging
scheduling method, using particle swarm optimization (PSO) and penalty function method, of BESS for reducing energy charge.
Since PSO is a global optimization algorithm, best charging and discharging scheduling can be found effectively. In addition,
penalty function method was combined with PSO in order to handle many constraint conditions. After analysing the load
patterns of target BESS, PSO based on penalty function method was applied to get optimal charging and discharging schedule.
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Table 1 Seasonal energy charge saving cost

d A Aoy ] d A Aoy ] d A Hzio[d] a4 & A9 [A]
04.01 73,407 07.01 202,221 10.01 71,798 12.01 33,372
04.02 73,407 07.02 202,221 10.02 71,798 12.02 138,452
04.03 73,407 07.03 202,221 10.03 21,825 12.03 138,452
04.04 73,407 07.04 202,221 10.04 71,798 12.04 138,452
04.05 73,407 07.05 202,221 10.05 53,302 12.05 138,452
04.06 63,247 07.06 201,999 10.06 51,690 12.06 138,452
04.07 31,345 07.07 85,805 10.07 71,098 12.07 15,154
04.08 71,492 07.08 187,391 10.08 71,098 12.08 46,798
04.09 71,492 07.09 187,391 10.09 35,412 12.09 141,082
04.10 71,492 07.10 187,391 10.10 71,098 12.10 141,082
04.11 71,492 07.11 187,391 10.11 71,098 12.11 141,082
04.12 71,492 07.12 187,391 10.12 58,605 12.12 141,082
04.13 68,010 07.13 198,100 10.13 38,054 12.13 141,082
04.14 20,165 07.14 127,607 10.14 68,757 12.14 25,720
04.15 73,889 07.15 181,196 10.15 68,757 12.15 124,050
04.16 73,889 07.16 181,196 10.16 68,757 12.16 163,274
04.17 73,889 07.17 181,196 10.17 68,757 12.17 163,274
04.18 73,889 07.18 181,196 10.18 68,757 12.18 163,274
04.19 73,889 07.19 181,196 10.19 22,001 12.19 163,274
04.20 59,810 07.20 181,657 10.20 12,399 12.20 163,274
04.21 70,053 07.21 95477 10.21 72,452 12.21 109,211
04.22 67,756 07.22 180,230 10.22 72,452 12.22 84,996
04.23 67,756 07.23 180,230 10.23 72,452 12.23 163,149
04.24 67,756 07.24 180,230 10.24 72,452 12.24 163,149
04.25 67,756 07.25 180,230 10.25 72,452 12.25 112,815
04.26 67,756 07.26 180,230 10.26 34,526 12.26 163,149
04.27 70,095 07.27 196,137 10.27 33,761 12.27 163,149
04.28 67,947 07.28 122,209 10.28 69,343 12.28 66,732
04.29 74,221 07.29 201,061 10.29 69,343 12.29 108,610
04.30 74,221 07.30 201,061 10.30 69,343 12.30 159,926
- - 07.31 201,061 10.31 69,343 1231 159,926
g A 2,031,835 g A 5,567,361 g A 1,844,778 g A 3,913,947
PCS #tg HOIELDE PCSY &9 g &df A7IQ=0] A AlRE 4 Utk
0ol QFEole EAS sl A7|QE0] HIR ZRAIZHOE 8 T 12 20139 FEF - 9d 2FAEe FEgsto] et A
Aah, slgdol Alggyt PCS £8 e Ot 388 ol g oz 799 My Qo] JIE ®ol AW
AHEES 9A @e ZE g £ Atk 1, 1089 M Qo /1F A FAEe g & Atk
J% 62 20134 12€0] Oist 2RY9) AFEEt PSOE o8 ¥ 2 AEE mYYy Qg0 Fyooz, Adds Yy 9F
St BESSS] A & - WA 2rAE Moxdol BEslE Ae 9] NS HuFE 2 A0 T2 Agol Hig] 7Hd ®o
HoETh SOC7t HASHEZIA FUEHET HY Atojof HAFAUSS S01E 4= Qrk JEla 20138 E AHYT QF0]
Exsto] AEAS UESHT, PCS EoF HtiAEgolA] Fo) 38,607,408 BZLASS Qg 4 rt.
SHEZH W Alolo] Exigte] AFRAES WEES FoAg
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Table 2 Seasonal energy charge saving cost

Y o FAY[H]
=23 ~62 > 8,127,342
oE(T, 8¢ 11,134,721
7129, 108 > 3,689,557
AL(11~28) 15,655,789
g A 38,607,408
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