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Stochastic Model Predictive Control for Microgrid Management based on PV
Power Prediction

«[. Takeda (Ritsumeikan University), K. Takaba (Ritsumeikan University, JST-CREST)

Abstract— This paper is concerned with a stochastic model predictive control (SMPC) method for power
management of a microgrid with large scale PVs. Recently, PV power generation in total energy supply of
electric power grids has been increasing. For the management of microgrids, it is important to explicitly
take account of the prediction of PV power generation because it heavily depends on the weather and hence
is unstable. We propose a method for microgrid management by combining the SMPC and the PV power
prediction. In our method, the PV power is predicted by Just-In-Time modeling based on the weather
forecast data. We demonstrate the effectiveness of the proposed method by a numerical simulation.
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Fig. 1: A microgrid model
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Fig. 2: Just-In-Time Modeling
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Table 1: Weather factors

DL : Day Length A I ]
SA : Sun Altitude A
Atm : Atmosphere KU
Tem : Temperature ST

Wew : Wind (East - West)
Wsn : Wind (South- North)

JEOE (CRPE )
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Hum : Humidity R
LC : Lower Cloudiness L& (Fi)
MC : Middle Cloudiness E&E ()

UC : Upper Cloudiness
RF : Rain Fall
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Table 2: Simulation Setting

Database Jun. 1, 2011 to Dec. 31, 2015 (5years)
Input Data Aug. 14, 2016 (a sunny day)
Area Osaka, Japan
(1at435040.9’N, 10ng.125o31.1’E)
K-NN K:20points
Software MATLAB/Simulink R2016a
Solver Sedumi 1.3
0OS: Windows10 64bit
PC CPU: Intel® Core™ i7-5820@3.30GHz
RAM: 32.00GB
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Table 3: Simulation Parameters

TAR/KAR 3[steps]/10[Points]
Predictive Horizon T=3 [steps]
Sample Time 0.5[h]
«o 1.3
Wmo 10[kWh]
PR 0.80(=80%)
Doz 7.5 [kWh]
Bo/ Bomas 7 /10 [kWH]
Lyar (Gas/PV&Bat) 6/ 7 [kWh]
(P, Q, R) (10, 10, 100)
(4 ¢, n) (0.001, 0.01, 668)
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Table 4: The factors of Weighting Matrix; W

Component Weight
Day Length 0.54
Sun Altitude 0.86
Atmosphere 0.26
Temperature 0.68

Wind (East - West) 0.05

Wind (South- North) | 0.006
Humidity 0.24
Lower Cloudiness 0.07

Middle Cloudiness 0.04
Upper Cloudiness 0.03
Rain Fall 0.01
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Micro Gas Turbine Power
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