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Our goal is to develop an HEMS using in-vehicle batteries. T s wis
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Mixed integer programming problem

kIt :Electrical power consumed in home [W]
ki - Electrical power generated in home [W]

&I :Vehicle usage 1:available, 0:non-available

max

: Power consumption of vehicle [Wh]
" :Purchase price [Yen/kWh]

®  .Sale price [Yen/kWh]

: Maximum instantaneous electrical power [W]
: Maximum electrical power [Wh]

: Maximum charging power [W]

: Maximum discharging power [W]

kI Battery power of vehicle [Wh]
:Upper bound of the amount of battery [Wh]
: Lower bound of the amount of battery [Wh]
:Initial value of the battery power [Wh]

: Efficiency of charge

: Efficiency of discharge
: Efficiency of photovoltaic generation
: Efficiency of conversion between AC and DC [W]

: Charging or discharging power of vehicle [W]

[Decision variable]
p}’(k 1) : Charging or discharging power of vehicle [W]

[Evaluation function] Daily home electricity costs
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) We have to convert these expressions to

the mixed logical dynamical system (MLDS).
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Experimental results
(3) The number of charging and discharging
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The proposed model makes the number of charging and discharging be
reduced due to explicit consideration the efficiency.
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Summary

Summary and future plan

We have proposed the simple models for power conditioner units and
batteries. These model contribute to reduce the deviation between
theoretical values and actual measurements.

Furthermore, application MPC to HEMS is effective for reducing the

deviation.

Future plan

« Verification of the proposed model’s extensibility when connecting a
plurality of power conditioner units and batteries

 Development of a battery model taking into account an environmental

condition
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