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Construction and Demonstration of VPP System for Controlling Storage Batteries
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ABSTRACT

Renewable energy sources have been increasingly introduced to counter the impacts of climate

change. Since power generation from renewable sources, such as wind and solar energy, depends on
inconsistent weather conditions, methods for stable supply of the renewable power are being explored
through various experimentations. In power market transactions, market prices decrease when there is
a surplus in power generation and increase when there is a shortage. We assumed that minimizing the
market procurement costs for retail electricity providers would contribute to the stable supply of
renewable energy. Therefore, we built a Virtual Power Plant (VPP) system that remotely controls
batteries installed at extra-high-voltage power consumption facilities. This system aims to minimize
market power procurement costs by controlling charging and discharging of the batteries based on the
price forecasts. Experimental verification with 14 days of system operation demonstrated that the
system reduced electricity procurement costs by 156 K JPY compared to a scenario without the system.
This result corresponds to approximately 84% of the theoretical maximum reduction calculated under

ideal charge/discharge control based on actual market prices, indicating that the outcome is feasible.
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Fig. 2 Configuration of VPP system and devices.

BHOFBRFR-FKEBFR- Ry NS ME T8

J

REEORE(LRE
-BABBIVTHIER
-BBBITTIIE

\

BHOFEMEBEHBDER

Hh' L IREMEERBR BIBEICHRBICLOE - oAy T BT
Hn' EIREIEEBI RV
N FIREEE FRISRIE
SBPEBBBELEUBVIL

Fig. 3 Logic for creating charge/discharge plan.

E S5 P

31 ERIEH

KRR DFE E S0tk % Table 212777,
VPP AT AL, FhEFH AR Z 2 B e
W) L TIREME, FEE) - EE ), FER

Ricoh Technical Report No.48

19

2026



KOREFRNZ 5 2T D, K EIOEEX %Fig. 4
WY

72, B—H/VEMSIZIE, EHIFERICLE R
T T ) A A AR [ SR 4 o 7 b af e B L A
EE T 2% BEENORERMNZ G52 TND.

72¥, ZEEI)O B IEHEIZ2000kW LL T 230 1 ]
WRLTHY, FHEAMRFHI R bR LW — B DO
EZFEE L, FEHIERICE MO LfRE L TV
5.

Table 2 Verification conditions.

Sy gt eamg A0
- ZEE S FIRBIE 1710kW
- I TIREE 300kW
c I KFEEES 600kW
VPP AT A« g KIRFEETS] 400kW FHEA AR
s B/ NFREEES 150kW
- B/ NREET] 30kW
- FEHLEZNE 8%
« S ) B A 5k
_ HIENEBI 5 =BT
DEMjJs/ v 1900kW X
© RS I HIE S EEN 5
=S 100kW
/\Eﬂyﬁz@:y - ACEHFSBEES] 600kW
= o a * ACTEREXEEE ] 600kW 4
J-_ - ACTERS A& 3600kWh
KL E L —
e el | | zmm
wEEn| |
%E%bl
JXD—
57433 —
[
B Zth

Fig. 4 Electricity flow at demand facilities.
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Fig. 5 Charging and discharging plan created by VPP
system.
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Fig. 7 Plan and actual result of charge/discharge, Sep. 3,
2025.
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Fig. 9 Effect amount of verification.
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