THE ScIENCE AND ENGINEERING REVIEW OF DosHisHA UNIVERSITY, VoL. 49, No. 1 April 2008

Study on the Residence of Environment Coexistence Model Energy System

(Electric Interchange of the Virtual-Micro Grid for Doshisha Yamate)
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In this study Virtual-micro grid has been proposed to investigate CO, emission, running cost and energy supply ratio.
This system assumes that electric power is virtually made to supply each other by buying or selling from system power. It
assumed that the system power and commercial line are used instead of a battery and self-employed line. The virtual-micro
grid is intended for stand-alone resistance, and research influence of CO, emissions and running cost changing of
combination of CGS and photovoltaics(PV). It also makes CO, emissions and running cost to decrease. The residence built
CGS and PV are able to supply electricity in the grid. Furthermore, as power generation ratio of CGS increasing, CO,

emissions and running cost is to reduce in the change of total efficiency of CGS.
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Fig.2 Schematic diagram of virtual-micro grid
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Table 1 Specifications of residence type

Type heat supply electric power supply
A Gas boiler System electric
B CGS+Gas boiler System electric
C CGS+Gas boiler PV +System electric

(PV: Photovoltaic generation)

Table 2 Specifications of CGS system

Fuel City gas 13A
Output of Power generation [kW] 1.0
Heat output [kW] 3.25
Electricity efficiency [%] 20
Heat recovery efficiency [%] 65
Total efficiency [%] 85
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Table 3 Specifications of PV system
solar panel capacity [kW] 4.0

Feb. 6.0
9.0
12.0
5.5
5.0

Loss on solar cell [%] | May

Aug.

Loss of Power conditioner [%)]
Other loss[%)]
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Fig.4The season of electric demand and heat demand
Table 4 Energy charges of the electric power
Electricity consumption unit Energy charge
per month [yen]
~15kWh One customer 306.60
15~120kWh 1kWh 18.13
120~300kWh 1kWh 23.32
300kWh~ 1kWh 24.65
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Table 5 Energy charges of the City Gas

Type | Gas consumption | Customer charge | Energy charge
per year [yen/month] [yen/m?]
A 0~20m3 724.50 153.60
20~50m3 1210.00 129.33
B 50~200m3 1376.00 126.01
200~500m?3 3130.0 117.24
c 500m3~ 6470.00 110.56

Table 6 Energy charges of the city gas on cogeneration
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system
during the | Type| Gas consumption Customer Energy
applicable per month charge charge
[yen/month] | [yen/m?]
Summer A 0~20m3 724.50 151.48
(Apr.~Nov.) 20m3~ 2450.0 65.21
Winter B 0~20m?3 724.50 151.48
(Dec.~Mar.) 20~50m?3 1210.0 127.21
c 50me~ 3980.0 73.61
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Fig.12 Availability ratio of CGS
5. %6 E

ZIKE? TlE, B~ A7 a2l Uy FOREEITR
, B~ A 7 a7 )y FREAIZLD COHEHER &

U@%th%ﬂ@ﬁ%ﬁ%@ﬁbt

() (ffE~A 7 a7 v REEANLRWGEES, SFIE
HOEIED CO, FHEB I OEMH 2 A MIk&E<
R RIT T

() 1&*974’7 07y REALESA, Wihodk

HZBWTH =R OBFMFHANAEEE 720,
%K¢%%Kﬁw1,%%@%ﬁ%%hk.

Q) KR ELZEAT D Z & TEAMEEI ML,
FFETOBENEEE~A 707 ) v RNTHES
THI ENbIoT.

@ A~ A1 7 a7 ) v REARTTIL CGS DfRAE#hH
DOEIMIHES T, ZRAXPEMFIH S COo,
PEHHER L OSEH = A NIRRT 7=, £/, 3§
TR OHENIN ORI T D 72DV
DMENRITBNT S CO, HEHEI L ONEM =2 2
MIHETE 5.

O) B~ A 7 a7 FEAZIZIB N THREDNHED
HIMZoh, CGS OB@PEENHEINIT 57-% CO 4k
HERBIONEH = X NI 7. £,
BHERDOBENNZ ONFBROBIMNN K E I o E
BRI Y CGS 728 CO PRI L ONEH = A M &
HIT 5.

AWML, SCHRMFEE F 7 v o7 ¢ 7 HEEFE
Pl viay « 2RAUF—FHY 27
L] OFEEZTT-. I L CHEAFRTS.

6. &

(D) REHILFR—L—D,
http:/d-yamate.ur-net.go.jp/index.jsp

Q) EFEE Fr=v7 « 2XLF—T AT A", HARE
WFEEE, Vol108, Nol045, pp.54-55, (2005)




BB AL T 2L XY A F A O E A e 25

B) KB FE L AT & FFAL I o 4F 78 B %,
http/www.pvsystem.net/

@) VeBpsash, (B MR =L B AR oHE
E—PBETE SR SEER T I B 1 B R AR S
=", =X - EIF, Vol24, NoS5, pp.50-56, (2003)

(5) PAPEESERELT AR,
http://www.kepco.co.jp/home/ryoukin/2-6-h18.html (2006)

(6) RELH A—AT 2 hax 2,

http:/home.osakagas.co.jp/price/ippan/index.html, (2006)

(7) KRBT AZBE CGS B2,
http://home.osakagas.co.jp/price/otoku/otoku/01-home-eco.html

®) KIKH A7 N—T OEFEATH) - WEABT OHIBIC £ %
COHEHIH R DHIE,
http://www.osakagas.co.jp/kankyo/gas/co2.html

O) KEHAZINF =T 0T AT,
http:/home.tokyo-gas.co.jp/userguide/userguide 06.html

(25)



