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Transmission Initiatives Adapt to US Wind Growth
Transmission Project Examples

Western
Interconnect

Eastern
Interconnect

Texas
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Transmission Initiatives Adapt to US Wind Growth
Transmission Project Examples

o 0 =~ @ U

10
11

Source: NREL, Emerging Energy Research 12
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CapX-2020

EHV Overay

CREZ TX

High Plains Express
WY — CO Intertie
TransWest Express
Northern Lights Inland
Energy Gateway
Tehachapi

Montana Alberta Tie Line Project
Juan de Fuca Cable

Northeast Energy Link
NorthemnLights Celilo

Green Power Express

North America Wind Energy Advisory — NAW 975-090317 Page 3 @ EMEIRING eNeTgy




New Wind Additions
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B Capacity Additions
(through 1Q09)

[ Additions 2Q09

[ Projected Installations
[ ] Cumulative Capacity
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Wind Penetration as: % ofiPeak |L.oad- WECC
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BPA Load & Wind Generation
January o to January: 25,2009

—BPA TOTAL WIND GENERATION

~BPA BALANCING AUTHORITY AREA LOAD
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“Transmission IS the Achilles
heel of Renewable Energy

Bennett Johnson
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* From Iceland
(Northwest) to
Israel (Southeast)
= 3,200 mi

Concept of grid is
25,000 miles of line

. Solar Power = ﬁ““::“‘i"’"‘l‘
already in place

~ Wind Power or planned

¢ Geothermal Vision of ABB

L Hydro and DLR

# Biomass

The new high-voltage network would range from the Sahara to the polar cap. The concept calls for main lines that are 40,000 kilometers long. And
parts of it already exist.




Irkutsk (Russia) - Beijing

Ningxia - Tianjing 800kV, 6300 MW, 2015

Hami - C. China

800kV, 6300 MW,
2018

Xiangjiaba - Shanghai
800kV, 6300 MW,
2011

Xiluodu - Hanzhou
800kV, 6300 MW, 2015

Xiluodu - Hunan
800kV, 6300 MW, 2013

Jinsha River Il = East China

3080 MW, 2010

NW-Sichuan
| Baoji = Deyang )

800kV, 6300 MW, 2016
Jingping — East China

3060 MW, 2010 \

800kV, 6300 MW, 2012

Jinsha River |l - East China

800kV, 6300 MW, 2019

Jinsha River |l - Fujian
800kV, 6300 MW, 2018

Nuozhadu-Guangdong

Jinghong-Thailahd

800kV, 5000 MW, 2015

3000MW, 2013
Bangkok
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Humeng - Liaoning
800kV, 6300 MW, 2018

Humeng - Tianjing
800kV, 6300 MW, 2016
Hulunbeir (Inner Mongolia)
- Shenyang
3000 MW, 2008

- BtB Northeast-North (Gaoling)
1500 MW, 2007

Humeng - Jinan(Shandong)
800kV, 6300 MW, 2015

North Shaanxi-Shandong
3000 MW, 2011

e

BtB Shandong - East
1200 MW, 2011

BtB North - Central
1000 MW, 2012

Goupitan - Guangdong
3000 MW, 2016

\ Yunnan - Guangdong

00kV, 5000 MW, 20098




Transmission Efficiency

South Korea achieved major
improvements and reduced T&D Losses

by 40% in less than 30 years by: o oSS

T&D Loss in South Korea

Standardizing and upgrading
transmission and distribution voltages

Building a higher voltage overlay

Utilizing low loss conductor and
transformers

Reactive power control.

T&D Efficiency Improvement is Achievable
Using a Full Portfolio of Technologies.




Demonstration of Regulation
= Services |
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Regulation Service While Charging

Regulation Supply (incidental charging)

= Regulation Signal
== \/ehicle Power
m— Battery SoC (%)
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Regulation Servi
Payments-

Fybrid

$40,000

$30,000

$20,000
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Hybrid
PHEV
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