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New Wind Additions

B Capacity Additions
(through 1Q09)

[ Additions 2Q09
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‘Transmissifoh“is the Achilles
heel of RenewabIeEnergy

Bennett Johnson
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Transmission Initiatives Adapt to US Wind Growth
Transmission Project Examples

Western
Interconnect

Eastern
Interconnect

Texas



Transmission Initiatives Adapt to US Wind Growth
Transmission Project Examples

United States
transmission grid
Source: FEMA




Transmission Initiatives Adapt to US Wind Growth
Transmission Project Examples

CapX-2020

EHV Overlay

CREZ TX

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

Montana Alberta Tie Line Project

Juan de Fuca Cable

Source: NREL, Emerging Energy Research ’ Northeast Energy Link
MNorthemLights Celilo

Grean Power Express

North America Wind Energy Advisory — NAW 975-090317 emErging encrgy




Wind Penetration as. % ofiPeak Load- WECC
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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“““;"t,i““f

. alrea In place
- Wind Power or p|a:nedp
' Geothermal Vision of ABB
. 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.




Ningxia

- Tianjing

Hami =C. China

800kV, 8300 MW,
2018

Xiangjiaba - Shanghai
800KV, 6300 MW,
2011

Xiluodu - Hanzhou
800kV, 8300 MW, 2015

Xiluodu - Hunan
800kV, 6300 MW, 2013

Jinsha River Il = East China

800kV, 6300 MW, 2016

Jingping - East China

3080 MW, 2010

Irkutsk (Russia) - Beljing

800kV, 6300 MW, 2015 Humeng - Liaoning

800KV, 6300 MW, 2018

Humeng - Tianjing

NW-Sichuan - —
( Baoji - Deyan 800kV, 6300 MW, 2016
Hulunbeir (Inner Mongolia)

3060 MW, 2010

- Shenyang
3000 MW, 2009

BtB Northeast-North (Gaoling)
1500 MW, 2007

N Humeng - Jinan(Shandong)
800kV, 68300 MW, 2015

North Shaanxi-Shandong
3000 MW, 2011
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- s %\ BiB Shandong - East

800kV, 6300 MW, 2012

Jinsha River |l = East China

o 1200 MW, 2011

; Fujian BiB North - Central
1000 MW, 2012

800kV, 6300 MW, 2019

Jinsha River |l - Fujian
200kV, 8300 MW, 2018

Nuozhadu-Guangdong

800kV, S000 MW, 2015

Bangkok

Goupitan - Guangdong
3000 MW, 2018

. Yunnan - Guangdong

Jinghong-Thailand 800kV, 5000 MW, 2008
3000MW, 2013




Demonstration of Regulation
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Regulation Service While Charging

Regulation Supply (incidental charging)

— Regulation Signal
m——\/chicle Power
— Hattery SoC (9%6)
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Cumulative Cost

Regulation Service
Pay ment

EES 0 LI ION

0]0]
$30,00 T ame=mre e o - - - - - — =
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$20,0) S
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$15,0
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Maintenanc
s G applied owrlers for
Hegulaiiorn
m GCasoline ICE .
Hybrid nSE Services.
PHEV Assume

CashBack PHEV $1,500/year
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Smart Controls for the
Consumer_

—

| easuponne ‘
Curnent prll‘:a per KWh S0.10
Estimated bill §126.54
Taday's cosl 50.55

N Yesterday's cost £1.20

Last houwr usage 0.36 KWh

. A mobile application from Tendril, a start up in Boulder, CO will make it
possible to control appliances and heating-and -cooling systems from
an iPhone. The app is designed to work with Tendrils smart outlets
(which Monitor and control individual appliances and lighting. and
Smart thermostats. The devices communicate wirelessly into an
internet connection-household hub, through which they can be



Consumer
Appliances

Many utilities are considering tiered pricing based on demand at different times.
GE Smart Refrigerator and other appliances going on sale this year can connect
with energy management systems to receive real-time-pricing information and do
things like delay a defrost cycle until prices go down.
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