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Study on Optimal Energy Application for Residence Town
(Verification of environmental and economical evaluation using distributed power and effectively of
micro grid)
Hajime SEK1 *', Atsushi SAITO** and Jiro SENDA*?
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In this study it is proposed to comprehend environmental and economical evaluation in the energy saving devices and distributed powers,
optimal combination of distributed powers with virtual-micro grid (MG) and utility of MG in three residences scale. In the analysis of CO, emissions, a
running cost and a cost reduction term are selected as evaluation method in the stand-alone residence. As a result, stand-alone residence installed with
Heat Pump (HP) and Photovoltaics (PV) is the most effective in the environmental and the economical terms. However the applying surplus power
generated by Co-generation system (CGS) effectively is expected to reduce more the environmental load. In addition the stand-alone residence
installed with HP, Fuel Cell CGS (FC-CGS) and gas fired water heater of latent heat recovery is the most effective in the virtual-MG introduction.
Furthermore efficient use of energy was improved in the district because of in MG in three residences scale utilization ratio of FC-CGS improves as
compared with virtual-MG.
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Fig.1 Schematic diagram of micro grid
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Fig.2 Schematic diagram of virtual-micro grid
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Table 1 Specifications of residence
Heat pump | Gas fired water | Photovoltaics | Gas-CGS | FC-CGS
(HP) heater of latent (PV)
heat recovery
(GWH)

Standard X X X X X
Type A (o] X X X X
Type B X (o) X X X
Type C X X (@] X X
Type D X X X (e} X
Type E x x x x e}
Type F [e) X (@] X X
Type G X (o) (o] X X
Type H x (@] X (@] X
Type | x le] x x (o]
Type J X X (@] (o] X
Type K X X (@] X (0]
Type L X (o] (o] (e} x
Type M X (@] (@] x (@]
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Table 2 Specifications of energy system 14 _70
Gas fired water x1.2 56-0
Heat pump heater of Iat;n( Photovoltaics | Gas-CGS FC-CGS 21.0 A M 9.0 m
(HP) heat recovery (PV) )! \ j M . if X’Q
(GWH) IR A / ﬁ
Power [kW] 4.28 1.0 0.9 [\ /
Generating 25 33.0 31 '0 [ A n/
efficiency [%] PO T
Power [KW] 238 14 0 6 12 18 24 0 6 12 18
Heat recovery 95 63.0 49.0 Time [hour] Time [hour]
efficiency [%] (a) Electric demand (b) Heat demand
Total 3.0(COP) 85.5 84.0 \—O—Winter—D—Middle —A—Summer|
fficiency [*] Fig.3 The season of electric and heat demand
Initial Cost [yen] 635,250 451,500 2,446,500 | 757,800
Grant [yen] 42,000 23,000 138,000 &j 5%5%;&5@ El%-f%ﬁ:_& ;&,fﬁﬂgj L/ 3’ u‘FO)KCt D
3 BRARRMS K UTE ﬁm;ﬁ[( ,
. . . _ - x K x
31 FEEERAKANCE T 5T RILFEIE S R T LD E = — 5 @
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Table 3 Effect of environmental and economical in distributed power and energy saving device combination

Year

Dlit:,vb:.t-ed Initial Cost[yen] | Grant [yen] co, Running | Reduction refu?::‘?;ear]

emission[%)] | Cost[%] cost [yen]
Standard 131460 100.00 100.00
Type A 635250 42000 80.74 74.88 55,332 10.7
Type B 451500 23000 92.46 92.60 16,307 26.3
Type C 2446500 48.11 50.70 108,577 22.5
Type D 757800 138000 92.02 76.63 51,477 12.0
Type E 91.60 76.81 51,080
Type F 3081750 42000 28.85 24.83 165,563 18.4
Type G 2898000 23000 40.57 43.30 124,884 23.0
Type H 1209300 161000 91.94 76.54 51,676 20.3
Type | 90.20 76.00 52,857
Type J 3204300 138000 40.13 27.27 160,191 19.1
Type K 39.72 28.90 156,606
Type L 3962100 161000 40.05 27.18 160,390 23.7
Type M 38.31 27.49 159,699
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Fig.6 Changed time of electric and heat demand in winter

Fig.7 Schematic diagram of micro grid in three residence scale
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Fig. 8 Effect of CO, emission and running cost in energy system change
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Fig.9 Utilization ratio of FC-CGS in energy system
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