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Efficient power usage by the transfer and the storage

on a power network base on LP model
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Abstract

Effective usage of the power is analyzed as an optimization problem by linear pro-

gramming (LP) model. Power network composed of multiple houses is considered, which enables
the power transfer among houses. Each house is equipped with a rechargeable battery and a PV
unit, which enables the power storage and generation, respectively. Then, the optimal scheduling
of the transfer, storage and the purchase from a utility company is obtained by LP. Two types
of objective functions are considered, that is, the minimal power supply from the utility, and the
minimal electricity bill under a time dependent electricity unit price. The computer experiments
show the different types of optimal schedules, including the peak shift for minimization of the bill.
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Table 1: Results for minimization of power purchase

00 0000 [00000,[ 000009
0o 3012 0.558 0.085
oo 6882 0.313 0.028
0 12215 0 0

Table 2: Results for minimization of electricity bill
00 0000 [00000,[ 000007

o 2873 0.555 0.094
o0 6010 0.164 0.048
O 10265 -0.199 0.009

gbooooboooocood

1. 00b0oooobooooboobooooooboo
uboboboobooobooboobooooooo
gooobooboobobobooboooooboo
oobobooooobooooobboobooboboooo
oboooboooooboboooobooooooboon
gboooboooboobobooobooooooao
gobod2b00000000000000000

2.00000 pOobO00O0OO0ObDOOOODOOO
gbooooboooobooboooooboboo
gooobooobogoboboooboooboooooo
OO0 pODOOoODOOO SOoOOODOOoOoDOoOo
ooooboooogon

3. 00000 qn0DbOO000O0O0ODbO0OO0OOObOO0OO0
gboooboooobobooobooooooon
gboooboooobooooboobooboo
gbooobooooobobooooooooooo
obooobooboooobobooonog

3.2 000OO0OOOOO0OODOOOOOOODbOOO

000000000000000000000000
0000000000000000000000000
oDoooo
00000000000OONOOOOOOOOOO oM
0000000000000000000000 2000
0000000000000006M = 5000, 6000, - - -, 9000
0000500000000000000000000
0000000000000000000000000
0000000000000000000000000
00000002,4,6,8kWh000000000
00000000000 «MO0D00300000
0D000O000O00O0Figs. 1-30000000000
Figs. 460000000000000000



Proceedings of the 60th Annual Conference of the Institute of Systems, Control and Information Engineers (ISCIE), Kyoto, May 25-27, 2016

5000 6000 7000 8000

variance of consumption amount

9000

——2kwh
~—4kwh
—h—6kwh
—<—8kwh

Figure 1: Relation between o™ and electricity bill (by

minimization of purchase amount)
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Figure 2:

Relation between o™ and in-dependency p
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Figure 3: Relation between o™ and transfer

activity n
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Figure 4: Relation between o™ and electricity bill (by

minimization of electricity bill)
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Figure 5:

Relation between cMand in-dependency p
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Figure 6: Relation between cMand transfer activity n
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