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Quality of Life and Electricity Consumptiol

Human Development Index (HDI)
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S M ART G Rl D Digital and communications devices installed throughout a power
system can track usage and minimize and manage disruptions.
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Consumer Generated Energy

° Paradigm change in energy system
© Zatus quo: power company to provide electricity

-

° Future: everyone generates and distribute electricity

. . . . )
Transformation already took place in media industry
°TV station and movie companies create contents and distribute

° YouTube etcanyone creates and distributes contents
\_ /




Fluctuation of power generation
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Milestones of Open Energy System

IAEA forecast of electricity demands in 2030:
31,524 TWh (20,037 TWh as of 2010)

US$ 10 Trillion cumulative investment
+

US $6Trillion / year ($0.2 = 1kW) electricity sales

Community

Stand Alone
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FIFA World Cup 2010 Public Viewing

A May 2010 and Junduly 2010 @ Ghana
A Flexible Solar Panels anddam Batteries |
A In cooperation with JICA HIV/AIDS Campaign




JICA Project

Mobile Phone Charging Business using Solar Panel and Batteries
BOP Business F/S Project, Ghana (2011.4 O 2014.3)
Funded by JICA (Japan International Cooperation Agency)

A.Mobile phone charging
service using power
generator

. Mobile phone charging
service using Geo System
at Kpachelo, Ghana

. F/S in non -electrified
locations

D. Mobile phone charging and
video viewing services
using Geo System at
Puriya, Ghana



Energy Services for the
Millennium Development Goals
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Achieving the Millennium Development Goais

On Grid or Off Grid

..fostering wealth-
generating and labor-
saving opportunities.

...to a rural school

or clinic... ...lowers costs for

additional electricty
access locally...

An electrical
connection from
the distant grid...

Household Light
EDHMD::S manutacturing

MIII/ | \ -~

Water — Local
pumping shops and
sarvices

...can provide similar services and options
Or a stand-alone power for expanded connections nearby.
source, such as a diesel

generator or renewable

energy-based system... O wmnlng
Lor.:al
shops and

ngnt
connections




Sony CSg OIST Project on
Open Energy System




An Actual Installation @ OIST

PV Panel House 204 ESS House 204




Installation at OIST

On - site Feasibility Test of Energy Exchange (OIST faculty houses)

207 DC Power Line& Communication Lines ESSEnergySorage System

PV : Photo Voltaic panel

Dynamic DC Power Transfer
(17 houses simulation)




Photo by Hiroaki Kitano at Lankanfushi Atoll, Maldives




OIST as a global hub of Open Energy Syste
research and industrial development
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Global Open Energy Forum 2015
Early 2015

(Exactdate to be announced)

In conjunctlon W|th
.. The Second International Symposmm on
Open Energy Systems o

@ Okinawa Instituite of Science and Technolog
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Supplementary Slides
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by nonsustainable resource use will ultimately get
solved in one way or another: if not by pleasant
means of our own choice, then by unpleasant and
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IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanee
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Concentrating
i: Solar Power Hydro
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Modernizing Energy Services
for the Poor:

A World Bank Investment
Review — Fiscal 2000-08

December 2010

Douglas F. Barnes
Bipul Singh
Xiaoyu Shi

Energy Services for the
Millennium Development Goals
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Achleving the Millennium Development Goals
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"3 hours of electricity may change
their life
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Cambodia © Hiroaki Kitano 2010
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Very cheap and simple ways to obtain clean water
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Chart 2: Distributions of profile 1 electricity consumption
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Hypothesis:
Electricity system architecture will converge into
long-tail supply & demand

Generation Unit Size
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Future Grid Forum: Change and Chol
CSIRO, Australia

Set & Forget Rise of the Leaving the Renewable
Prosumer Grid Thrive

ELECTRICITY IN 2050 ELECTRICITY IN 2050 ELECTRICITY IN 2050 ELECTRICITY IN 2050
_ Forga‘l‘a Leaving the Grid Scenario Renewables Thrive Scenario
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1/3 of consumers
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Reachingsrid Parity
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Solar Industry Growth has Produced ;
Steadily Falling Prices

Dec2001:$5.40€£5.47 — Nov 2011: $2.459€2.33
Price per Watt Peak

- nw 5
",
o 4
[ -
g 3
gu
e 2 - |5 [$}
o 5, =  Europe (€]
i 1)
Source: Solarbuzz
U M M " x

U255 Som. baa? Sems 1D VPR SE Y0NS YN F0 IR THON YIWP YOV TP 200 2004 30 2005 Bve 1806 Jvmb 3000 J008 308 et 3094 “ * + . . .
lan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul Jan Jul
Module Pricing Trends 1965-2011 02 02 03 03 04 04 05 05 06 06 07 07 O 08 09 09 10 10 11 11



Electricity demand

Theoretically Study using 2008 US
energy demand data by Dr. David Mills
(Ausra Inc., currently Areva Solar)

A. WITH BASELOAD

Fast peaking (eg gas shydroYcombustioniturbine

Baseload (coal or nuclear)

12pm

Time of day

12am

Electricity demand

B. WITHOUT BASELOAD
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