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Imbalance Optimization of VPP Operators Considering Communication Costs

Sora Togashi*, Masahiro Mae, Ryuji Matsuhashi (The University of Tokyo)

In this paper, we optimized the revenue from VPP operations considering communication costs and analyzed the relationship

between communication frequency and imbalance costs. There has been little research on energy management that takes commu-

nication costs into account, making this aspect novel. The optimization was conducted in two stages: “day-ahead optimization”

and “real-time operation.” In the day-ahead optimization, we maximized the profit from the power trading of VPP operators. In the

real-time operation, we performed rule-based control and calculated communication costs and imbalance costs. The results showed

that while increasing communication frequency did not significantly reduce imbalance costs, it was found that the imbalance costs

decreased when evaluated separately for shortage and surplus imbalances.
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Table 1. Main parameters

S olar(r) Rl 1 12 B 2 KBGEFE & [kWh]
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RAFREM I Chargeyax 3[kW]
FEENHR 0.94
RERH 0.94
S OCpin 0.1
SOCuyax 0.9
PV A& 4.92[kW]
PV Z a3 0.21
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Table 2. Optimization variables
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SOC(t) ReXll t 1Ic B 2 EFEiD SOCkWh]
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Table 3. Parameters in the real-time operation

FEF— X IERE 20[B]

PV 7 — X G & 20[B]

SOC 7 — X | = 10[B]
HERT —XERE 20[B]
seEET — X IHmE 20[B]

F ==~y F 40[B]
BhESH T — 2 HH= 40[B]
WBEIRT cpir 1.65 x 1073 [JPY/bit]
B—N—TZ b Coorer 7.15 x 10~ [JPY/bit]
TE, PV 77— XEXEHE freq 10 — 120[min]

SOC(t) = SOC ey + (Charge(t) - 0.94
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Discharge(t) < Dischargeyax - 200 - DischargeFlag(t) (6)

BuyFlag(t) + SellFlag(t) < 1 @)
GridBuy(t) < 100000 - BuyFlag(t) ®)
GridS ell(t) < 100000 - S ellFlag(t) )
GridBuy(t) + Discharge(t) - dt + S el fConsume(t) (10)
= GridS ell(t) + Load(t) + Charge(t) - dt

SelfConsume(t) + Charge(t) - dt < Solar(t) (11)
SelfConsume(t) < Load(t) (12)
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Fig. 1. Real-time operation flowchart
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Fig.3. Charging, discharging and SOC schedule(2022/4/2)
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Fig.4. Demand and power generation schedule(2022/4/2)
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Fig.7. Demand and power generation schedule(2023/3/8)
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Fig.9. Charging, discharging , and SOC schedule(2023/3/9)
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Table 4. Optimization result
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F2% [IPY] 61806.3881 | 26731.8416 | 30959.5838
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Fig.11. Communication cost vs imbalance cost(2022/4/2)
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Fig.12. Communication cost vs imbalance cost(2023/3/8)
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Fig.13. Communication cost vs imbalance cost(2023/3/9)
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Fig. 14. Comparison of shortage imbalance
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