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10 Myths About Energy

U.S. has a 3" world Grid

Hydrogen is the answer
Electricity and natural gas are expensive

Renewables and energy efficiency can supplant coal
and nuclear

Natural gas is the answer to global warming
Demand has disappeared and will not return
The Dakotas/Nevada are the answer
California is well positioned for the future
The cap and trade bill will pass this year
10 Storage, while the answer, remains difficult
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10 Truths about Ene_r; =

All the energy that there ever will be exists today
Demand Is increasing across the globe

Technology will make a difference

Electric and gas rates will rise significantly
Transmission must be expanded

We need new baseload capacity

There will be generation shortages across the U.S.
Business will adapt to these new realities
Renewables create significant challenges

. The inconvenient truth: we need all forms of energy
In the In the fuel mix
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What is a Megatrend?

= A megatrend Is occurring regardless of efforts to
change Its outcome

= No amount of personal, corporate, or
governmental “will” or “desire” can prevent it
from happening

= Megatrends can be nudged in certain directions,
but cannot be stopped or altered in any major
way
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the Carbon/
Capacity
Conflict

Business Model
Evolution

ENERGY
INDUSTRY

Intelligent
Infrastructure

Customer
Engagement

Destiny of
Demographics
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The Destiny of Carbon d T St

Capacity Conflict

All is fine,
demand has
gone away!

NEWS FLASH! |

Demand for new power sources will
outstrip capacity - the 50,000 MW
challenge

Demand for clean energy will outstrip
the capacity

Public perception contrasts with the
reality of the system

Renewables are being viewed across
the country as an answer

NERC report shows majority of regions
will be capacity short within the next
five years

Waxman-Markey the $146-$3,500 per
family question
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Facing the Future

“There will be a large creation and re-distribution of
shareholder value in the transition to a low carbon
economy.™

- Tom Delay, CEO, The Carbon Trust

“It I1Is Important that we avoid outcomes at the extremes
of the policy debate, and move forward instead with
solutions that make common sense and achieve a
balance of our environmental, energy and economic
needs.”

- David Ratcliffe, CEO, Southern Company
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20% renewables by 2020 (8%
from energy efficiency)

Transmission must facilitate
renewables and zero emissions
energy

All states must have a plan for
peak load reduction through
smart grid and DR

All smart grid plans must
support PHEVs

Infrastructure MUST support
PHEV individual customer
identification regardless of
plug in location

Creates a carbon Storage
Research Corporation

Regulates green house gases
by Congress, not the EPA

Congressman Markey
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= Distribution will become frontline

= Demand Response/Energy
Efficiency

= PQ/Power Reliability
= Conservation Voltage Regulation
= Distributed Generation

= Three key drivers of renewables:
= Environmental (Carbon) constraints
= Fluctuating coal, oil and natural

Today’s performance gas prices _
will not be enough to = Inability to build thermal
satisfy the demands generation or nuclear in time

of the public. = Green guilt
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= 5,000 turbines In the
Altamont Pass

= 576 MW name
plate/125 MW

= Considered obsolete
and not working

= Built after 1970s
energy crisis

= U.S. 2008:

= 5,329 MW of wind
built

= 920 MW coal

= Re-examination of
Energy Efficiency
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Renewable Energy

Customers perceive a higher level of gree:_-.n- N

Commercial

[] No renewables

[1to 4%
I 5 to 10%

[ 11 to 20%

[121 to 30%
I >31%

J Don’t know

Base: All Commercial respondents= 400 I
P Base: All Residential respondents= 402

Well over half of the customers think the Utilities already obtains at least five percent of its
generation from renewable sources.
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Commercial

Dorr't knows
3%

Generate less

29 ™

Generate about the same

129%

(ranarate mors
8%

Base: All Commercial respondents= 400

Residential
Don't know
@snerate less __ 4%
1™ SN

Qensrate about the sams
14%

Generate more
81%

Base: All Residential respondents= 402

In the absence of cost implications, the current trend in high levels of interest in renewable sources

of energy appears to be strong.
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Megatrend Factors Reqmre a NeW B
View us all N

CO,/Investment
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Rate Impact
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ROE

( Operations Investment
/~ EBITDA
/‘ Cash Flow
Current Assets New Investment
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Shining light on solar 3

Potential short-term solar DE savings
= Energy production and loss reduction

= Reduced fuel and power costs

= Lower bills for customers

Potential long-term solar DE savings
= Capacity savings for generation
= Deferral of construction project

= Minimal capacity savings for distribution
unless targeted

To achieve long-term savings
= Deployment must start now
= Develop targeted incentive programs and market strategies
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Impacts of Solar on Energy

and Capacity Planning

Example of Solar DE Hourly Load Impacts

Typical Summer Day
Comparison of Load to Solar DE Generation
1,000 MW of Installed Solar Capacity

10,000 1,000
=—&—Demand
9.000 383 MW Peak 900 —&— Demand After Solar
f Reduction /v 1000 MW Solar
8,000 //2/ 800
7,000 = 700

6,000 600

5,000 500
4,000 400

3,000 300

Hourly Electric System Demand (MW)
Hourly Solar DE Production (MW)

2,000 200

1,000

0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour Ending

100

0
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Solar Boom: Opportumtles Anc
Challenges R

= Significant expansion
In capacity...and
demand

= 1 MW=5 acres of land
= Reliability remains
an issue

= Storage remains
the answer
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The Destiny of Intelllgent ,
Infrastructure N

= Billions will be spent
in next five years around
the world
In Transmission and
Distribution and
energy efficiency

= Fundamental investments
are needed

= Critical need to
understand dynamic
effects of linking
communications,
computing and energy

() Communieotions [ Custamar Partal " Geanerst

R.W. Beck Inc. SVLG 2009 Energy Summit



Increasing

= A vital part of many industries
and critical processes
= Electric Power
= Communications
= Manufacturing
= Transportation
= Healthcare

= Power, communications, and
computing are all converging

= Interconnection makes the
entire system as sensitive as the
most sensitive component
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= Not all load control is created
equal

= Long-term value of DR is

dependent on being controllable,

measurable, verifiable and
predictable

= Tools and technology are critical
factors in the permanent
recognition of DR on par with
supply side resources

= Business creativity is key
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The Destiny of Customer

. R\
\ i
\ ) |
e !
- -
Y
= -, A \
e .

= Customers are
clamoring for the focus
on renewables

= Public will demand the
Burger King model of
“have It your way”

= Systems to manage
customer interaction
will be required in new
and challenging ways
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There is a Major Sea Chab "

Consumer Thinking

= Global climate change Is on everyone’s minds
= |t Is not about science, It Is about belief

= Economic downturn is reflecting a new mood

= Gasoline prices rise and electricity consumption
goes down
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Customers Get Creative

T

Energy Supplies and Suf
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PHEVs impacts and qUeSﬁ
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= The next big
thing or...
- Major changes in

consumer
behavior

= Technical
hurdles

= 1,000,000 by
20157

= V2GorG2V?
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Family of four unplugging refrigerator using it
as an “icebox’ with frozen water bottles

Keeping the house at 52 degrees—in winter!
Using a single plastic bag for a year

Trying to keep energy use at 10% of national
average
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Key Is Engaging C
Different Ways

Customer Preferences to CPP & DR Events

Thermostat i" Lighting . Audio [ Video

Peak Pricing Event

6" Cool, 4" Hent W/ Table lamp N ALLTV'SOFF s
+3° Canl 2" Hemt N Walk paths s r TV backlight = Low N
Normal Program sy  Normal Accent sy 1y packiight = High N

A" Cool, +1° Heat N Mormal Accent N W/

Emergency Event

STAGE 1 TSTATOFF N TV Activity Timer S

No Over-Ride % ALLTV'SOFF %

BN Spa/ Water annr
&% Pool Heater to Grid
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Richard Branson and Leonardo DiCaprio
are involved in carbon-neutral resort
proposals in the Virgin Islands and Belize,
and a resort in the Maldives is undergoing
a kind of carbon-neutral retrofit.
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= 30% of all science and
engineering degrees are
held by people over 50;
average age of a lineman
Is approaching 48

= Expectations of service
and needs for service Is
expanding

= Movement to warmer
climates drives needs

R.W. Beck Inc. SVLG 2009 Energy Summit



M&A, asset divestitures and
realignments will continue through
the next decade

Huge increases in the cost of
generation and infrastructure will
require new partnerships across

Customers will demand new
engagements with the industry

Financial community will drive many
of the changes

Regulators and governments will
potentially act in a reactive, an
uninformed fashion
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The Janus Conundrum: Locpki
or Looking Forward el

. . Invest in new generation
Repair, replace, rebuild of technology
Status quo, current New business
opportunity optimized opportunities
System limited to :
yesterday’s technology BN SRR
Reduced returns, limited Competitive advantage
upside, exposure to

competition

® Mark A. Gabriel, Visions for a Sustainable Energy Future
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The Challenge:

Developing a Technology Roadf.‘*-'

Full Range
Integrated System
Integrated Newly Envisioned Future
Distributed
Resource )
Advanced System
Customer Initiated  Planning )
Demand Distribution Opportunity Zone
Management ; Management
Outage g Rsal Tm:je
Management Sipan
Renewable Forecasting
et Integration
Management
& AMI - e
»  Status Quo
2
o
—
Q5 Immediate
r Benefits
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10 Ideas About the Future
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1. We must stop waiting for the perfect solution and

perfect technology and support utilities in making
Investments

2. Customers want to be engaged regardless of
utility economic logic.

3. We must invest in infrastructure with no regrets:
It may be costly in the short run but will pay off
In the long run.

4. Renewables are best backed by active demand
response and load control.

5. We need to speak about these issues In ways our
mothers can understand
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10 Ideas About the Future (¢

6. Demand response and load management must be
known, controllable and measureable.

/. Embrace and promote the change to keep it Iin
your hands.

8. Recognize the drivers of energy efficiency and
demand response go beyond energy savings

(SQRA).
9. Seek unusual opportunities.

10. Recognize the megatrends and use them to your
advantage.
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Questions?

Mark Gabriel - Mark A. Gabriel
Senior Vice President & Principal

916.614.8250 VISIONS

mgabriel@rwbeck.com SUSTAINABLE
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Mind Powered: Insight with Impact.
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