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Optimal Energy Management via MPC
considering Photovoltaic Power Uncertainty

3. Igari(Keio Univ.) and T. Namerikawa (Keio Univ./JST CREST)

Abstract— This paper predicts PV (PhotoVoltaic) power, plans the demand for electricity with the predicted
value in the building and applies it online to correct the error via MPC(Model Predictive Control). First,
regression model is constructed from PV experimental unit, GPV(Grid Point Value) and the Meteorological
Agency data. The one predicts PV power with GPV data of the next day. Second, the air conditioning of
the building is modeled to plan the demand for electricity so that it increases the profits of the consumer and
makes the peak-cut in time-varying electric cost. the error between prediction and true value is considered
via MPC. Finally, the advantages of the proposed method are shown through the simulation.
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Table 1: MRE
18th | 19th

Conventional[%)] || 11.4 | 13.3
Proposed[%] 5.86 | 5.37
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Table 2: Simulation Parameter

Symbol Parameter Value
T Sampling Time[h] 1
ce Heat Capacity[kWh/K] 1.2x10°
cm Heat Capacity[kWh/K] 4300
R Heat Transfer[kW /K] 46
R* Heat Transfer(kW /K] 18
o AC or Heating -1
P1 Solar Absorptivity 0.35
P2 Solar Transmittance 0.88
S Outer Wall Area[m?] 1101
Sa Windows Area[m?] 96

Trel Reference Value[K] 301.15
) Tolerance[K] 2
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n Inverter Efficiency 0.9
E Battery Capacity [ kWh)] 200

pratt Max. Battery Power[kW] 50
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SoCrin Min. SoC 0.2

Wirate Rated Capacity of PV[kW] 120
H, Predictive Horizon|[step] 3
H, Control Horizon[step] 3
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Table 3: Cost

Real Proposed
Erectrical Price[¥/day] || 109448 94507
Initial Cost[¥/day] 0 5917
Total 109448 100424
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