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1.0n Grid Model (5t EH)

2.Weak Grid Model (FrBEL[E

3. Off Grid Model
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ME: 30% by 2000
NH: 25%

by 2025

A MA: 4% New by 2009
JRI: 16% by 2020

CT: 27% by 2020

NJ: 22.5% by 2021 (at
least 2% from solar)
PA: 18.5% by 2020

(at least 0.5% from
solar)

DE: 20% by 2019 (at

least 2% from solar)

akh s mas B s s

_ 1 Solar power is the biggest renewable
pC energy-resource by far

' BRI KEzX EAH

VT: equal

MN: 25% by to load

2025; Xcel
30% by 2020 W

WA: 15% by 207

HI: 20% by 2020

1 RPS implemented
i Mandatory RPS //4 voluntary utility «

Source: Pew Center Website about Climate Change (as of 2008). htt
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Spanish Demand Coverage - 13/04/2008 to 19/04/2008
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Integration of large scale wind in the grid — The Spanish Experience : RED
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*Courtesy of IHS Emerging Energy Research
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Significant Improvement in Battery Technologies

250
Appearance of nickel-hydrogen batteries and lithium-ion batteries
200 in the 1990s dramatically improved energy density.
5
_— Lithiumsion
op
<
<
= :
<= 100 =/ systems
& (1991)
@ Nickel-Metal hydride f'_
[NN]
(&) .
5 20 Nicket-cadmium—— -
& :
Lead-acid(J X — fo——
JPlante.1859) Rl :
1850 1900 1950 1990 2000

Shimamura et al, WEVA journal vol.1 pp.251-257
(2007)

Utilizing Storage Batteries for the problem are set as main policy in Japan
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3 legs of AC 0-220V, 0-20A,
max 2kVA, 50Hz-60Hz

size: 500x330x120mm
weight: 12.5kg

Power Board

»
...............

AClLegl ACLeg?2 ACLeg3

Confidential 9
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Monitor Panel
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Battery (AC Load)
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-Power Mix

uu_u{;-w_u_

‘ﬁ

300W

) DGR2

Control Panel
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All successful 8 tests and additionally 3 tests were conducted

73 6] E Rkl

i X H B TERT E

E—9S 47
LI RGE
No. tests Master CHes = DGR No. OK/NG
connect | alone
1 operation of a leg in the master mode 1 leg - - DGR#1
2 o;?eratlon of a leg in the grid—connect mode 1 leg 1 leg _ DGR#1
with a master mode leg
3 o?eratlon of a leg in the stand—alone mode 1 leg _ 1lea |DGR#1
with a master mode leg
4 operatu?n of two legs in the grid—connect 1 leg 2 legs _ DGR#1
mode with a master leg
5 operation of a grld—conrfect mode leg and a 1 leg 1 leg 1leg |DGR#1
stand—alone mode leg with a master leg
6 operatlc?n of two legs in the stand—alone 1 leg _ 2 legs | DGR#1
mode with a master leg
1 leg 1 leg 1 leg |DGR#1
7 |operation of two DGRs (1)
1 leg 1 leg 1 leg |DGR#2
1 leg 1 leg 1 leg |DGR#1
8 |operation of two DGRs (2)
1 leg - 1 leg |DGR#2
Source: Digitalgrid Consortium
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2.Weak Grid Model (FrEE)
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3. Off Grid Model
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.| Asia:

181.0%

| Urban: 94.0%
| Rural:  73.2%

South America: 1 - | O
93.2% ;V\w) 1 | sub-Saharan Africa:
Urban: 98.8% N 30.5% v
Rural:  73.6% | % Urban: 59.9%

Rural: 14.2%
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Source) IEA (2011), World Energy Outlook 2011
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A new option for rural electrification REEH LY

*  Small investment for Digital Grid controller, which has remote switch for prepaid tariff.
*  Car battery is prepared and managed by End Users.

* Powerline is installed by Power Companies.

*  Mini Girds can be connected to Main Grid through Digital Grid Router.

*  Active learning process of how to use battery and solar power is the key.

Solar BTS Business User in Community
I I DC line /\
v Light
L VAV DG Devices v Mobile
Controller v Refrigerator
v TV Theatre
v Irrigation
Battery v’ Sensoring

e energy control
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i Other : Digital Grid |
PR i Global Software Billing
E Mini gnds/ E (M2M/10T) via mobile money
1 Maingrid
! 1
\ ’
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KPLC: Prepaid Solar Charging Station/Kiosk

* KPLC’s rural electrification program (budgeted)
* Hundreds of Station/Kiosk are placed in a few years.
* In a pilot study phase

Solar Charging Kiosk

= Providing ultra-low-cost M2M prepaid charging solution
by Digital Grid.

30



FEZEMNA - Prepaid Solar Charging Kiosk
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The Digital Grid Consortium
dlgltal gr"ld E:
N85 7% %%

Member Companies:

NEC HITACHI
ORIX. SEKISUI

‘7 NATIONAL

AN

TUVRheinland

Genau. Richtig.

INSTRUMENTS

38

TORINT )k =T L

EEEER TGS, M ER

RIS R DU EREHST

FREEDM



END

o 53k F]
kenji tanaka@sys.t.u-tokyo.ac.jp
03-5841-6522



mailto:kenji_tanaka@sys.t.u-tokyo.ac.jp

