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Abstract

To evaluate the economy of installing a storage battery system to a post-FIT photovoltaic power system for
residential use, we conducted a power transmission simulation and calculated the annual economic effect in Hamamatsu,
Japan. The simulation was performed using the battery capacity, connection method, charge/discharge control method,
and working time of heat pump water heater (HPWH) as parameters. As a result, it was found that the initial cost of the
battery system cannot be recovered under any conditions. The initial cost can be recovered if the cost drops to 35% of the
current level, the battery life reaches 28 years, or the power price increases to 186% of the current level. By shifting the
working time of HPWH to daytime without installing a battery system, it is possible to reduce 3700 yen annually, which
is effective for homes that have installed more than 5 kW PV system with relatively high irradiation areas.
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Table.1 Fixed parameters

Parameter Value
Charging / discharging efficiency 95 %
Power conversion efficiency(PCS) 94 %
Power conversion efficiency(converte| 97 %
Max charging power(PCS) 3 KW
(Battery capacity 9kWh or more)
Max charging power(PCS) 15 kW
(Battery capacity less than 9%kWh) )
Max charging power(converter) 20 % of battery capacity
Max discharging power 30 % of battery capacity

BATTERY
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[t ' Only fornight ~ ~ "7~ AC
Semmememnt charging system — DC
(b) DC and AC combination system
Fig. 1 System setup
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Fig. 3 Load pattem with time shifted HPWH
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Table2 Initial cost of AC link system
Battery Initial cost [1000 yen]
capacity [kWh] Batt. + PCS Construction Total
3 460 70 530
5 760 80 840
7 1000 180 1180
9 1190 220 1410
11 1330 250 1580
Table.3 Initial cost of DC link system
Battery Initial cost [1000 yen]
capacity [kWh]|Batt. + DC/DC conv.| Construction Total
3 400 20 420
5 540 30 570
7 680 140 820
9 810 150 960
11 940 160 1100
Table4 Initial cost of DC and AC combination system
Battery Initial cost [1000 yen]
capacity [kWh]| Batt. + PCS | AC/DC conv. | Construction Total
3 400 22 80 502
5 540 25 90 655
7 680 38 190 908
9 810 54 230 1094
11 940 70 260 1270
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