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CO, Reduction

Energy Security

Why Smart Grid in Korea?



CO, Emission Increase Rate :
15t in OECD Countries (1990~2004)

Energy Consumption Increase Rate :
9th in the World (2008)

High Energy Basic Unit :
Korea (0.34), Germany (0.18), Japan (0.11)

CO, reduction is not easy in Korea
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“Low-carbon Green Growth is not a matter of choice.”

- President M.B. Lee

Presidential Committee on Green Growth




Virtuous
Cycle of

Environment
& Economy

Low Carbon
Green Growth
in Korea

Raising
Nation’s Status

Improvement
of Life Quality

Concept of Green Growth in Korea
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Source: Presidential Committee on Green Growth

Target of CO, Reduction by 2020




To Cope with Climate Change
and Green Technology

Pioneering Role in Green Growth of the World

Roles of the Presidential Committee
on Green Growth

'Fundamental Law on Low Carbon Green Growth;



Nuclear Power

Thermal Power Renewable Energy

Generation Carbon Capture &
Storage

Fossil Fuel Cars Electric Vehicle

High Energy- Low Energy-

Consuming Consuming
Industrial Industrial

Structure Structure

How to reduce CO, Emissions




T. Edison N. Tesla

Two Heroes Iin Electrical Engineering 100 years ago
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Modern Power System : Dinosaur




Power System in 1965 Power System in 2005
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Development of Korean Power System




What happened in Communication Technologies




Annual Outage Time Transmission Losses

Korea Korea
Taipei Japan

Blackout Time (mln/house/year) Loss(%)

Korean Power System : World best performance
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Electric Energy can not be stored easily.




Unpredictable Weather

Irregular Power Output

Hard to Control Power Output

Most of Them are DC Power

Green Energy : Low Quality Energy



Fluctuation of wind power production

Power (Jeju Island - 2007. 1. 19)

Production

(MW)
— Hang-won wind farm (9.8MW)

— Han-kyoung wind farm (6MW)
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Unpredictable Wind Power Fluctuation




Total Capacity of
Generation Units

- 11,500kW

Wind Turbine
- 600kW x 1 unit

Blackout after 20days of
Operation

Ul-leung Island Blackout in 1999




Planned Wind Power :
223MW (2009)

Electric Power Demand :
600MW

Jeju Local Government :
500MW (2015)

Government plan for
whole Korea :
7,300MW(2030)

Jeju Island wants Smart Grid.



11.00%

2008 2010 2015 2020 2030

Government Plan for Green Energy Penetration




Wind Power and Smart Grid

System
Operator

Without Smart Grid, no more Wind Power
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Who will store the excessive Power ?




Nuclear power Pumped storage power

or

Nuclear power Smart Grid

Without Smart Grid, no more Nuclear Power




Fossil Fuel Car Electric Vehicle

Electric Vehicle is not a Mechanical Product.



Power Supply System - arging Infrastructure Billing System

Charging Station

Source : KEPCO

Electric Vehicle Charging Infrastructure




7

Power Supplying
: : Network
Electric Vehicle

Charging/Discharging
System

Billing & Metering
Network
Stable Operation of
Power Gird
When and where can

we charge our cars? Smart Grid

Without Smart Grid, no more Electric Vehicle
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Google PowerMeter: Ed's Home

Example utility: Find out about free energy-saving home m
improvements to save money on your next bill. Learn more »

Day Daily Totals Week more
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Smart Meter : Information Window to Customers




Sensitive Industry

Heating,
Air-conditioning

Home Appliance
LED, O/A

EV charger Electric Vehicle

Various Power Services : Consumer’s Choice




Flexible AC
Transmission System

Highway Congestion

FACTS : Electrical Changeable Lane System
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Present Power System
With Smart Grid
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Smart Grid will Save Money.



Power Network
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Smart Grid : Convergence of Power Technology and IT




Low-carbon Power

Renewable Energy‘

Generation
Nuclear Power

Efficient Energy

Consumption Energy Saving

Efficiency Enhancement

New Customer ‘
Services Various Power Service

Infrastructure for Electric vehicle

Energy Security Prevention of Large Blackout

igh Quality Reliable Power Supply

Target of Korean Smart Grid




Electric Renewable

Vehicle Energy
Battery Source

EV
Charge/ Renewable
Electricity Discharge Micro-Grid Efficient Use
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Thermal
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Consumer'’s

Choice



Smart Grid for Low Carbon Green Growth

Smart Grid Testbed

1st stage (~2012)

Wide Area Smart Grid

2nd stage (~2020)

(
Smart
Power Grid

Open Power
Platform

Fault Prediction
& Automatic
Recovery System

-
Smart
Consumer

Smart Metering
Infrastructure

Automatic
Energy
Management

System

Smart
Transportation

Electric Vehicle
Charging Infra.

V2G & ICT
Service System

Nation Smart Grid

3rd stage (~2030)

(
Smart
Renewable

Large Renewable
Generation Sites

Energy Self-
Sufficient Houses
& Buildings

(
Smart
Power Service

Various Power
Services

Smart Power
Exchanging
System

Source : National Smart Grid Roadmap

Korean Smart Grid Roadmap




First Stage Second Stage Third Stage Total
(~2012) (~2020) (~2030)
Technical 1,400 3,500 5,200
Development

Million €

Infrastructure

Source : National Smart Grid Roadmap

Government Investment Plan by 2030




Beautiful Green Island, Jeju



Develop New

Technologies

Experience the Demonstrate

Future Smart Grid

Development of
advanced
Green-technique

Demonstration of
Korea smart grid to
world market

Vision for
Green growth

Carbon Free Island, Jeju

Jeju : Future of Green Growth
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2009 to 2011 : € 150 Million AMI - 6,000 Homes
Renewable Energies Electric Vehicles

Jeju Island Smart Grid Testbed Project




Wind Power

| Pl
Thermal Plants Micro-Grid

Jeju Island
- Smart Grid
Transmission Control Center

Smart
Distribution

Smart

EV Electricity Green office, LED,
Charge/Discharge Consumer DC distribution

World’s First Complete Smart Grid System in Jeju



Solar Power Plant

Low Emission

Hydrogen
Station
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Green Car
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Energy Management
System

Center

Source : LS Industrial Systems. Co. LTD

Dream Island, Jeju




“POSCO has plans to cope with climatic
changes by low-carbon steel processes
and green business.”

CEO of POSCO, Joon-yang Chung

POSCO'’s Vision for Low-carbon Green Growth



Global Green Growth Leader

-CO, emission reduction : 9% until 2020
-Greenhouse gas reduction : 14 million ton

)

Green
Partnership
Preparing for

Green

Business

Renewable,
Green
Technology

Framework
Convention on
Climate Change

Carbon-Neutral
Program

Steel Process
Innovation

POSCO’s Vision for Low-Carbon Green Growth




- Smart grid(Korea, Italy)
M - Energy efficiency(USA)
- Solar energy(Germany)
| - Bio-energy(Brazil, Italy)
- Advanced vehicle(Canada)
- Wind Power(Germany, Spain, Denmark)
- High efficiency and lower emissions
coal technology(Japan, India)
- Carbon capture, use and storage
(UK, Australia)

“G8 summit meeting - Eight technologies to change
the world as ways to cope with climate change”

Korea & Italy — Smart Grid Lead Country




G20 Summit Meeting

art Grid Korea
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Korea Smart Grid Association




nart Grid : Gateway to Green Future



