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Technique to Sequentially Optimize Electric Power Charging in Demand-Side Rechargeable Battery Systems

for BCP Functions
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Electricity markets are experiencing an increasing tendency toward the installation of rechargeable battery systems by electricity consumers in
order to enhance their business continuity plan (BCP) functions in the event of an emergency and to utilize renewable energy generation including
photovoltaic (PV) power generation for self-consumption. The capacity of such rechargeable battery systems allows them to be used not only for
BCP functions but also for multiple purposes including peak shaving and shifting functions, as well as demand response (DR) when the residual
capacity is available. In the case of PV power generation systems, attention is being focused on the effective utilization of battery capacity for the
reduction of electricity costs by compensating only for any insufficiency in the PV power generation capacity to cover the BCP functions.

With this as a background, the Toshiba Group has developed a calculation technique to sequentially optimize the amount of electric power charged
in the rechargeable battery system to cover the BCP functions. We have conducted simulation experiments using actual solar radiation data and
confirmed that this technique can suppress the peak value of power demand received from the commercial power system and cut electricity costs
for the day-to-day operations to as little as one-tenth compared with the conventional style of operation assigning a fixed amount of capacity to
BCP functions.
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Optimization of electric power charged in rechargeable battery
system for BCP functions

FERAEFBHLOFERAEZRA(LT 2 BCPHILEBEDRBERREFE

4% #£ 1 SPECIAL REPORTS 1

FEERDIT3ICHY, BCPEiﬁ?bVJ\éW!O)“C PV 5
TEHEHGL, REEHIEEMICHRET S, 17TRZEES
EPVFERDMD, BCP A iﬁﬂﬂn@“é@f PV T
BEIDART 270, EEB»rSART 2T 5, E
H7HEE LU, HOPVICEYE 24T 525, BCPX
JEDFE T T B 15X TPV R CE AR IE %720
2 HIC R IZ LT nds, SREIE miﬁéﬁ/ﬁzuﬂﬁ
PV 2T 5,
22 REBCPEEEDFHEFE
Ins—HOBEE, EEREMNEM NREE THESG RV
ST A% 16 (EEIAER) cBIsR/IDEEE2,
REBCPEEE LT 5, (FEFALROEEEHREBCP
HEBIOVAZVEAICE, BCPIGK T EEENSR
%Jkﬁé SOz, INSWEAICI, BCPHkihicEE R
BRI TERZ FElb, BCPAfMIC I AaE N2 MaTE R
WV, REBCPEEEZ300TLICEIETSZET, BCP
SHSRHC T B R MER L2035, EEithzE 20 g
T&5,
ZZ7T, PVREROTHIMEL, BCPafioEMEE A
HEL, BRI TOREBCPEBRE2H T2 REMM
L TERLL, Mlzticlrz, BB ZIEEHIARE
HTOEBRLL, Iz, MTET2BCPHkERE DR,
BCP & ~DBNEME TV 2% E0 1 L ORIFISEED T
<, wmAMhL7z,
23 REBCPEEENVIal—Y3av
REBCPEEROHEMZ, v Ial—arTEMLE,
KUy Iab—varEF2Rd, 5HE0RBZFERRIC
10KWDPV & 15.4 kWh o & HEith & i%{E L, BCPAffEL
T, BIRE SR PR T O MEAP T L E R EADH
B, 24REcAE 13.8kWhEME L, %72, PVFH

R1. YIal—IavEH
Simulation conditions

FER
B B
1 2 3 4 5
E—o8H (kW)| 120 | 116 | 114 | 126 | 132
== EIGES (%)| 58 16 21 54 38
BCP &M 138
BEHE (2488) (kWh) ’
ERTE (kW) 10
PV IRRIUERA R/ \RIERA
RE/ING—> ER 10#=
ERAE (kWh) 15.4
FREE. (kW) 10
EEit
FoR BRI (%) 95
ZEEEALTR (kWh) 1.0~154
Z0Ath PEEIVEDEV i1 14/ (4B1B~3A31H)

45



=
Z
= — BER]
g
ﬁ) — BER2
iy — |ER3
5 BER4
?j — EEBR5
R
o
o
0 4 8 12 16 20 24
B ()

(@) E=/ REHOHFEENE

-
2 25¢ — #EA
P —— #1458
ﬁ 20 —— #BSC
§ 5D
E 15+ — HISE

§ — HF

J 10k — G
"@gﬂ — HosH
;;>ﬁ 051 — |

% — iR
3, — BCP&H
2 0

] Bl ()

(b) EFHIPVEE /Y — EBCPERIT—%

X3. FEENE, PVRE/N\2—Y, RUBCPERT—4
WHEAY - DR 5HEOFHEROFHE R, ENI10HHDOPVFH
oy —r, ROBETSBCPATT—4 20T, vIalb—vavs
172,

Data on electricity demand by electricity users, amounts of PV power
generated, and BCP load used in simulation
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Results of simulation for optimization of electric power for BCP
functions
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Minimization of cost of electricity to users during normal period
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Comparison of results of simulations of electricity cost minimization

with conventional constant BCP electric power and optimized BCP
electric power
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Comparison of results of electricity cost suppression with constant
BCP electric power and optimized BCP electric power
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