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Scenario optimization and analysis of power-to-gas and power-to-heat strategy for the increasing

share of intermittent renewable energy
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Monday (Price5l,=24.02Yen/kWh, PricefY=29.21Yen/kW)
Proportion of FCV 100% 80% 60% 40% 20% 0%
Proportion of EV 0% 20.0% 40.0% | 60.0% 80.0% | 100.0%
Peak-cutting income (Yen) | 8402 7925 7443 6959 6692 732
V2G income (Yen) 48610 43532 38441 33318 13622 398
Total spending (Yen) -47049 -42816 -38569 | -34290 | -16076 -749
Total income (Yen) 9963 8640 7315 5987 4242 381

Saturday (PriceS}.=26.31Yen/kWh, Pricel’=32.91Yen/kW)
Proportion of FCV 100% 80% 60% 40% 20% 0%
Proportion of EV 0% 20.0% 40.0% | 60.0% 80.0% | 100.0%
Peak-cutting income (Yen) | 22686 21860 21755 20746 19721 18703
V2G income (Yen) 134152 121551 111385 | 98335 85202 72072
Total spending (Yen) 91226 -81999 -75661 | -65966 | -56176 | -46419
Total income (Yen) 65611 61412 57479 53115 48746 44355

Sunday (PricefY.=26.51Yen/kWh, Priceff’=33.15Yen/kW)

Proportion of FCV 100% 80% 60% 40% 20% 0%
Proportion of EV 0% 20.0% 40.0% | 60.0% 80.0% | 100.0%
Peak-cutting income (Yen) | 29649 28278 27113 26073 25086 24499
V2G income (Yen) 176437 159215 142280 | 125546 | 109044 | 80364
Total spending (Yen) -121158 -108691 96047 | -83688 | -71673 | -33876
Total income (Yen) 84928 78801 73345 67930 62457 50987
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(BBEEB. ald 100%FCV. b I% 100%EV)

Daily electricity price (Yen/kWh) | 20.62 18.62 16.62 14.62 12.62 | 10.62
Total income (EV100%, Yen) 56234 33202 21445 11706 701 418
Total income

(EV85%-FCV15%. Yen) 60104 41394 27899 16188 6775 1572
Aincome, % 6.88 24.67 30.09 38.29 866.63 | 276.26
Battery cost (Yen) 806,250 | 645,000 | 483,750 | 322,500

Aincome, % 6.88 3.45 1.04 -0.79

Fuel cell cost (Yen) 1562,500 | 1250,000 | 937,500 | 625,000

Aincome, % 6.88 9.71 12.36 15.42

Carbon emission price (Yen/'kg) | 4.32 6.47 8.63 10.79

Aincome, % 6.88 12.61 18.97 26.03

Battery cost (Yen) 806,250 | 645,000 | 483,750 | 322,500

Electricity grid carbon emission

(kg/kWh) 0.394 0.417 0.440 0.463

Aincome, % 5.28 5.80 6.22 6.88

Electricity grid carbon emission

(kg/kWh) 0.486 0.509 0.532

Aincome, % 7.40 7.92 8.49

Hydrogen cost (Yen/kg) 40 35 30 25 20

Aincome, % -10.28 -3.98 6.88 24.56 50.50
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