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Open Energy Systems(OES)

<A solution for global energy and sustainability problems>

Closed System Open System

Conventional system OES

Top-down power transmission Bottom-up and interconnection based
based on large scale power generation on unstable distributed power sources



Quality of Life and Electricity Consumption

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
O status quo: power company to provide electricity

-

O Future: everyone generates and distribute electricity

\_

Transformation already took place in media industry
Q'V station and movie companies create contents and distribute

OYouTube etc: anyone 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

e | Community
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FIFA World Cup 2010 Public Viewing

 May 2010 and June-July 2010 @ Ghana
* Flexible Solar Panels and Li-lon Batteries
* In cooperation with JICA HIV/AIDS Campaign




JICA Project

Mobile Phone Charging Business using Solar Panel and Batteries
BOP Business F/S Project, Ghana (2011.4~2014.3)
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
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. F/S in non-electrified
locations

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



On Grid or Off Grid

% ...to a rural school ...fostering wealth-
or clinic.. ...lowers costs for generating and labor-

access locally...

Energy Services for the An electrical

Millennium Development Goals connection from
the distant grid... /
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Water — Local
pumping shops and
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Achieving the Milennium Development Goals Or a stand-alone power O for expanded connections nearby.

...can provide similar services and options

source, such as a diesel
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generator or renewable
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Sony CSL — 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 Lines & Communication Lines ESS: Energy Storage 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 Systems
research and industrial development
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Global Open Energy Forum 2015
Early 2015

(Exact date to be announced)

In conjunction W|th
~.The Second International Symposwm on
Open Energy Systems AR el

\-‘

@, OkmawaInstltute*of Science and Technology



Supplementary Slides
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Auvthor of GUNS, GERMS, und STEEL

Winncer of the PULITZER PRIZE

“...population and environmental problems created

by non-sustainable resource use will ultimately get
solved in one way or another: if not by pleasant
means of our own choice, then by unpleasant and
unchosen means...” Jared Diamond




IDCC

INTERGOVERNMENTAL PANEL oN ClimaTte chanee
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DESERTEC-EUMENA

Concentrating
i: Solar Power Hydro

¢
Photovoltaics Biomass

Il MENA 2005
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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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— Emvidgy Secior Masagemant
Asskitance Programme
World Bank
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3 hours i electr|C|ty Mmay change
thelr life

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 Choice
CSIRO, Australia

Set & Forget Rise ofthe Leavingthe Renewable

Prosumer Grid Thrive

ELECTRICITY IN 2050 ELECTRICITY IN 2050 ELECTRICITY IN 2050 ELECTRICITY IN 2050
1'& orge Leaving the Grid Scenario Renewables Thrive Scenario
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Reaching Grid Parity
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Solar Industry Growth has Produced ;
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Electricity demand

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

. WITH BASELOAD
A kLG Fast peaking (eg gas ghydrofcombustiontturbine)

B. WITHOUT BASELOAD

% Flexible source (eg solar themal with storage)

Electricity demand

Baseload (coal or nuclear)
! Inflexible source (eg wind or solar without storage)

1am 6am 12pm Spm 12am 1am 6am 12pm &pm 12am

Time of day Time of day
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DIRECT CURRENT

The flow of electricity is in one direction only.
The system operates at the same voltage level
throughout and is not as efficient for high-
voltage, long distance transmission.

Direct current runs through:

55

Light Emitting Diodes

0

Battery-Powered
Devices

Fuel and Solar Cells

1847
Milan, Ohio

Thomas Edison, the youngest in his
family, didn’t learn to talk until he
was almost & years old.

“Genius is one percent inspiration
and ninety nine percent perspiration.” .=

Wizard of Menlo Park
Home-schooled and self-taught

Mass communication and business

Edison promised Tesla a generous reward if he could smooth
out his direct current system, The young engineer took on the
assignment and ended up saving Edison more than $100,000
(millions of dollars by today’s standards). When Tesla asked
for his rightful compensation, Edison declined to pay him.
Tesla resigned shortly after, and the elder inventor spent the
rest of his life campaigning to discredit his counterpart.

Trial and error

-Thomas Edison

DC (Direct Current)

Incandescent light bulb; phonograph; cement .=
making technology; motion picture camera;

DC motors and electric power 1,093

o 0
In order to prove the dangers of Tesla’s alternating Frvseerees s 1
current, Thomas Edison staged a highly publicized
electrocution of the three-ton elephant known as
“Topsy.” She died instantly after being shocked with
a 6,600-volt AC charge.

1931—Passed away peacefully in his New
Jersey home, surrounded by friends and family

SOURCES: CHENEY, MARGARET, "TESLA: MAN OUT OF TIME" UTH, ROBERT. "TESLA: MASTER OF LIGHTNING." THOMASEDISON.COM PBS.ORG

WEB MIT.EDU

SECHRIY ALRY

1858
Smiljan, Croatia

Wizard of the West

Studied math, physics, and mechanics at The Polytechnic Institute at Gratz

Electromagnetism and electromechanical engineering

Getting inspired and seeing the invention in his mind in detail before fully constructing it

AC [Alternating Current)

®  Tesla coil -

112

0

1943—Died lonely and in debt in
Room 3327 at the New Yorker Hotel

WIRED.COM

resonant transformer circuit; radio transmitter;
fluorescent light; AC motors and electric
power generation system

ALTERNATING CURRENT

Electric charge periodically reverses direction and
is transmitted to customers by a transformer
that could handle much higher voltages.
Alternating current runs through:
@

Radio Signals

2.8

Car Motors Appliances

\I,\I,

In 2007, Con Edison ended 125 years of direct
current electricity service that began when
Thomas Edison opened his power station in 1882.
It changed to only provide alternating current.

In 1915, both Edison and Tesla were to receive

Nobel Prizes for their strides in physics, but ultimately, neither won.
It is rumored to have been caused by their animosity towards each
other and refusal to share the coveted award.

A COLLABORATION BETWEEN GOOD AND COLUMN FIVE




