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A Peak-Cut Battery Management for Electric Power Demand

HIDE NISHIHARA
SHINYA KATO

ITTETSU TANIGUCHI'
MASAHIRO FUKUI'

This paper proposes a peak-cut battery management for electric power demand. The target model is a house having a PV panel
and a battery, and proposes a battery management method at the household level to cut an electric power demand for one day.
Proposed method is based on mixed integer programming model with electric power demand/power generation forecasting.
Experimental results show that proposed method drastically cut the electric power demand by up to 51%.
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Figure 1 Peak-Cut and Peak-Shift.
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Figure 2 Model of Cluster.
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Figure 3 Definition of Variables on Cluster Model.
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Figure 4 A Result of a Peak-Cut Battery Management.
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Figure 5 Time Chart for Demand/Generation Forecast and

Optimization.
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Figure 6 Proposed Battery Management Algorithm.



T E ST
IPSJ SIG Technical Report

4.5 FR{EEER

AEITIE, RETITFE BETWE S E—7 Fvh
HAEMGEFEO RN E TG T 272012, 2010 4 12 A
26 H~27 H, 201144 H 12 H~13H, 8 A8 H~9H®
6 Alcxt L CREFEAWEMA L., KL E, FET
— X IEE BRI CRHl S R EDORE, T
DOFEPFT—FERAVic, THEICERT 28EORRIL goo
BT 2 EDORKE TTIIT o 72[7]. THRIARY — v &5
AT 9 I EEH R ICB W T, BAL—Z —OHIENE 1 B
TEiAtbnsd & L (U=24). Fiz, ZTEMAEREDO LR
1% 5kWh (X,=5), FIRIZ 0kWh (X,,,=0), #IHI&HERIL
0kWh & L7= (X=0). F£7=, H&FiHm 1 ¢ LT IBM
ILOG CPLEX12.1[6]% V7=,

T, ¥—IUR/MEEITDRPoEGEELT, B 3
ECRELCBREHBEREO S S, BOEEZUTOX
(IHTEEHZ =L D& H W,

T
minimize Et=]
HAIBEA ST o T2 BE, RFCEIMN S DA R
RIS L, KB/ SRV TRESNLI-ES) TRIREZR IR
DERBERAEITO FCTRENREEIND. Tk
BohfRe2 E—r /Mt ho e a e LT
fEHR LT,

KL, BETHIFE / RETENCES E—7 /&
B FIEC L 2 ¥ — 7 BB EZ R, 4035 3
HECTERLEHEEDO B EZRAS) TEE B TZH D
Thbd. TLT, BEAY—VEORENAY O T
TolmE TR > E, TNEROMAETIZHR L
TE—ZHEERA L L=, FREZTOR1- =8E1E,
FEREOFEREAE Az,

F1Ly, FEELEERCTIELZAVTE— 7 /)
BZ4TH 2 LT, MARSI%DOEEAE IO — 7 ZHIHT 5
TENTER. F, B HIEEREIEEICRE RKEFET
DEMARTEND. FFICEHNERED L T — 7 HIEER
POEEICHNTIERLS o TS, ZhiE, HBEOKITHE
FED BT KE % 5D D IR s 80w 5 o8 B A i
SNDBEN DI, WEEDDREMIZEKLS, 20
PHRDHXI NS 25, £, BHEE FHIEICE D
E— 7 IR A iR 5 &, EEICHENE, BERICT
BEAER L2356, FEE, BEELICENELHWT
BELHEEZIT R LIFIER L E— 7 e ERTE
72, ZhIE, 1 77 AXBEEDIEFICI 7 a2 ~LTO
FEOEANL, BBREREOENOITEDNEHEAIC KM S
728, THINERICHEHET, EIEE OBRENKEL 2
LB EBEZLBND.

Wz, WANEBHEORM, KO, WEKEHEORIE R
2, #£3IRT. T I T, "wlo Peak Cut”2s v°— 7 fix/Mb %
TFoRho 1284, "w/ Peak Cut’d B'— 7 /ML E1T - 72

U
wet Lo+ S0 (as)

(© 2013 Information Processing Society of Japan

Vo0l.2013-SLDM-160 No.24
Vol.2013-EMB-28 No.24
2013/3/14
LHEHRT.

TR LEHRIY, RRTEEOLY—7 % S1%HIIH
THZ LI LD, F£2, £ 3 LVBEAEHEOMEE
BHRENEEEZE L THINT S Z ERMRIN. FRT,
B ST EA 10%~20% 42 Z L AR Iz, 0D
Hi, WHESKREEO TRBIINITZEGEOBA LS D
BINTEMEARCIEIZ T T HZ L TRT U ARERLR
DML THD.

1 E—IHEE [%]
Table 1 Peak Cut Ratio [%]

MR KU | FRE KW | RE T | R\ T

JEd KU | JEHE TR | FEE KR | FEE T
4/12 35.4 34.9 13.2 132
4/13 254 254 14.8 14.2
8/8 68.6 68.6 68.6 49.7
8/9 66.2 66.2 51.0 51.0
12/26 51.7 474 51.7 38.6
12/27 36.7 36.3 9.8 9.8

#2 WEABHEOKR [kWh]
Table 2 Sum of Purchased Electricity [kWh]

w/ Peak Cut
Mo (TS W | WE W | WE: W | WE T
Ok e | e T | B W | B T
(M=) (M=) (HM=R) HEM=R)

937 9.75 10.88 10.91

412 937 (+0.0%) (3.9%) | (+149%) | (+14.1%)
9.8 9.5 10.42 10.43

413 9.28 (+0.0%) (23%) | (+109%) | (+11.0%)
15.79 16.69 16.74 17.81

88 | 1579 (+0.0%) (+5.4%) ¢+57%) | (+11.3%)
13.76 14.02 14.44 14.44

89 | 1376 (+0.0%) (+1.9%) (+4.7%) (+4.7%)
17.51 17.88 17.85 18.33

1226 | 1751 (+0.0%) (+2.1%) (+2.1%) (+4.5%)
14.55 16.16 15.64 16.24

1227 | 14.55 0.0%) | (+10.0%) ¢7.0%) | (+10.4%)

#3 MEKE RO [kWh]
Table 3 Sum of Wasted Electricity [kWh]
w/ Peak Cut
Mo (TS W | WE W | WE: W | WE T
Ok e | e T | R S | B T
(M=) (M=) (M=) HEMER)

0.00 0.49 1.62 1.65

412 | 0.00 (+0.0%) (+52%) | (+173%) | (+17.6%)
0.00 030 122 124

413 0.00 (+0.0%) (32%) | ¢13.0%) | (+13.4%)
0.00 0.89 0.94 2.04

8/8 0.00 (+0.0%) (+5.6%) +6.0%) | (+12.9%)
0.00 026 0.68 0.68

8/9 0.00 (+0.0%) (+1.9%) (+4.9%) (+4.9%)
0.00 035 0.33 0.81

1226 1 0.00 (+0.0%) (+2.0%) (+1.9%) (+4.6%)
0.00 161 1.09 1.69

1227 | 0.00 0.0%) | 11w | (10.75%) | (+11.6%)
5
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