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v' Digital Grid is the future of electric grid beyond Smart
Grid.

v" Small standalone cell grids will be independent in the
beginning, then asynchronously connected each other.

v Main grid is like a trunk in a tree with traditional power
generation, and cell grids are like leaves with a lot of
renewable generations.

v These structure will compose new electrical grid system.
v" Africa will be a test bed of this structure.
v’ Africa is treasury land in terms of renewable energy.
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Shift from Fossil to Renewable Energy

s this possible?
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Oil proved reserves and oil sands (8,550eJ) * i
Gas proved reserve (8,040 eJ)*
~  Stock

Inferred resources of Uranium (20,220 eJ)**
Coal reserves (23,100 eJ)* -

Global wind _ _
resources World primary energy consumption
(1,000 eJ) *** P < (500 eJ)*
\ B e e e e Annual Flow
| 4 | 4
Hydro energy /

Possible amount of PV generation annual (117,000eJ=3.9x10%Jx10%x30%0)
-10% solar to power efficiency
-10% of land area

consumption (11eJ) *

* : BP world energy 2009
** . OECD nuclear energy data 2008
*** . World energy council survey of energy resources 2007
eJ : exajoule (10018 J)
All rights reserved, Rikiya ABE, the University of Tokyo
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PV Myth: Solar electricity cannot serve any
significant fraction of US or world electricity needs.
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Learning About PV: The Myths of Solar Electricity
Solar electricity, or photovoltaics (PY), is a tNriving business worldwide, It
makes good on its promise of "delivering clean,\reliable, on-demand power.,"

Research progress continues, better positioning qurrent and next-generation
photovoltaic (PY¥) technologies to meet future elefptricity needs. But these
successes seem to spark some criticisms and qugstions. Some are warranted.
Some are based on partial truths, And oth fe perpetuated from urban
legends or myths about the technology”

Commaon among these criticisms and questions are the seven myths of solar

electricity:

* Myth 1: Solar electricity cannot serie any significant fraction of U.5. or

world electricity needs.,

Myth 2: Solar electricity can do every

Myth 3: Photowvoltaics cannot significan

Myth 4: Photovoltaics is a polluting industxy.

Myth &: Photowvoltaics is merely a cottage INdustry, appealing only to small niche markets,

Myth 6: PY is too expensive and will never cixnpete with "the hig boys" of power generation. Besides, you can never

get the energy out that it takes to produce thi system.

o Myth 7: Mothing remains to be done. Essential RXD is complete, the product works — just close the Iaboratory doors
and let industry fight it out.

A solar cell manufacturing line.

ing — right now!
offset environmental emissions.

Myth 1: Solar electricity cannot serve any signmificant fraction of U.S. or world electricity needs.
emand an any scale, g S0lar energy resource in a “mile=-square area o

echnology can meet electncity
MNevada could supply the United States with all its electricity {about 800 gigawatts) using modestly efficient (10%)
cammercial PY madules.

& maore realistic scenario involves distributing these same PY systems throughout the 50 states. Currently available
sites—such as vacant land, parking lots, and rooftops—could be used, The land requirement to produce 300 gigawatts
would average out to be about 17 % 17 miles per state. Alternatively, PV systems built in the "brownfields"—the
estimated 5 million acres of abandoned industrial sites in our nation's cities—could supply 90% of America's current
electricity.

http://www1.eere.energy.gov/solar/myths.html
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Learning About PV: The Myths of Solar Electricity

Solar electricity, or photovoltaics (PY), is a thNving business worldwide, It
makes good on its promise of "delivering clean, eliable, on-demand power,"

Research progress continues, better positioning ciyrent and next-generation
photovoltaic (PY¥) technologies to meet future elecYicity needs. But these
successes seem to spark some criticisms and questibns. Some are warranted.
Some are based on partial truths, And others are pefpetuated from urban
legends or myths about the techrology.

Commaon among these criticisms and quesHons are the seven myths of solar

electricity:

* Myth 1: Solar electricity cannot serve gny significant fraction of U.S. or

world electricity needs.,

Myth 2: Solar electricity can do everythiyg — right now!

Myth 3: Photowvoltaics cannot significantl\offset environmental emissions.,

Myth 4: Photovoltaics is a polluting industr,

Myth &: Photowvoltaics is merely a cottage industry, appealing only to small niche markets,

Myth 6: PY is too expensive and will never cogpete with "the hig boys" of power generation. Besides, you can never

get the energy out that it takes to produce thi system.

o Myth 7: Mothing remains to be done. Essential RXD is complete, the product works — just close the Iaboratory doors
and let industry fight it out.

A solar cell manufacturing line.

Myth 1: Solar electricity cannot serve any sighjficant fraction of U.S, or world electrlmtv needs,
PY technology can meet electricity demand on any scale \T
Mevada could supply the United States with all its electrici

{about 800 gigawatts) using modestly efficient (10%)

& maore realistic scenario involves distributing these same PY systems throughout the 50 states. Currently available
sites—such as vacant land, parking lots, and rooftops—could be used. The land reqmrement to produce 300 gigawatts
would average out to be about 7 e A7 milas per cfate, alternatively, PV systems built in the "brownfields"—the
estimated 5 million acres of abandoned industrial sites in our nation's cities—could supply 90% of America's current
electricity.

http://www1.eere.energy.gov/solar/myths.html
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Historical PV Module Price $/W vs. MW Produced
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Cumulative Module Production [MWp)

Earth Policy Institute “World Average Photovoltaic Module Cost per Watt, 1975-2006", December, 2007;
http://www.earth-policy.org/datacenter/xlIs/indicatorl2_2007_7.xIs
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What is RE’s problem to the electric
grid?
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An old transformer triggered a
large scale blackout in North East
USA | August, 2003.

=Large synchronized electrical
system will be affected each other.

=>Variable power generation such
as PV, Wind affects this system

=Small failure will be the cause of
next failure, cascading into a large
scale blackout.
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New Procedure to Large Electric
System from Distributed Generation
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Independent small grids cannot connect synchronously because of low

density demand.
These independent asynchronous grids can be connected when it is
necessary via DGR and accommodate power each other.

I Digital Grid Router

© Socio-Strategic Engineering/Investment Labo. 16
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A new approach to develop electrical grids in
developing countries.

— Cell grids already exist as municipal
electric power supply.

— In order to connect them, it is not cost
effective to install a large power station
and long transmission lines to connect
those distributed Cell grids as a part of
large synchronous grid system. N

— The Digital Power Router can be used to h —
connect these cell grids to comprise an e
asynchronously connected grid system.

— Cell grids can contain a number of PVs
and batteries and accommodate an
identified energy source among them via
the newly designed DPR.
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Digital Grid can accept abundant solar energy, which can be called
“Solar Society”, and provide human beings peace and wealth.
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Digital Grid Image in Saudi Alabia
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How to control power flow?
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Current Grid Smart Grid Digital Grid
Generation Controllable Not Controllable Not Controllable

Transmission ] _ .
& Distribution Passive Passive Active Control

Demand Response

e

Demand Not Controllable Not Controllable Not Controllable
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Digital Grid Routing
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Existing T&D Grids 1P0003 IP0004
IP0001 IP0002 / T\&f
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Ex. CELLs: 125kV, 600MWor larger
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Smaller CELL

House: 240v/110v, 10kw  o€veral othersincl. PCT are filed
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First Stage of Power Request

Broad Casting of the power request Reply to the power request
from candidate MG

\ Request

Micro-Grid(MG) G Energy Storage Device

® A Digital Power Router D Distributed Generator
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Making reservation Confirmation
to the successful MG from the contracted MG

!

\

\(‘:onfirmation
Reservation

Micro-Grid(MG) G Energy Storage Device

® A Digital Power Router D Distributed Generator
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12, May,’99 02:15:40 08:17:20 Grid 2890kWh 10299kWh
A9806

14,May,’99 03:07:10 08:55:56 Grid W962 7600kWh  3699kWh

17,May,’99 18:40:12 23:40:12 Grid B547 3455kWh 7054kWh

20,May,’99 10:20:32 16:35:44 Int. PVO03 456kWh 7510kWh

oElectricity Transaction will be recorded in DPR as bank book
Authorized organization to certify those record
*Many features will be add such as CO2 credit, RPS value, Green value, etc
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