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Overview

= Drivers for load management and dynamic prices

= Typical load profiles

» Close look at the residential consumer

= Load management approaches

= Residential example

= Select results from pilots

= Summary



Drivers for Load Management and Dynamic Pricing —
Variation in Demand
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Drivers for Load Management and Dynamic Pricing —
Variation in Demand (2)
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Drivers for Load Management and Dynamic Pricing —
Variation in Demand (3)

= We usually observe an annual or seasonal variation in loads which may vary by region
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Drivers for Load Management and Dynamic Pricing —
Variation in Demand (4)

= Typically, we see a distinct daily profile of consumption that often varies by season
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Drivers for Load Management and Dynamic Pricing —

Variation in Demand (5) Winter-Peaking System

Hourly Load (MW)
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Drivers for Load Management and Dynamic Pricing —
Variation in Demand (6)

= | ocation of the load matters, particularly if transmission is congested;
will impact benefits of dynamic pricing/DR implementation
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Drivers for Advanced Metering, Dynamic Pricing, and

Demand Response - Highly Variable Wholesale Prices (1)

Real Time Price (cents/kWh)
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Drivers for Advanced Metering, Dynamic Pricing, and

Demand Response - Highly Variable Wholesale Prices (2)
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Drivers for Advanced Metering, Dynamic Pricing, and

Demand Response - Highly Variable Wholesale Prices (3)
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Load Management Can Improve Market/System Efficiency
(Small Changes in Quantity Produce Large Changes in Price)
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Load Profile Drives Need for Generation Resources (1)
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Load Profile Drives Need for Generation Resources (2)

Capacity / Load (GW)
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Load Profile Drives Need for Generation Resources (3)

= The pattern/shape of the demand has a significant impact on the resource mix and how we
meet the demand

= Different technologies have different technical and economic characteristics and operational
capabilities and limitations
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Drivers for Load Management and Dynamic Pricing — Grid
Reliability

= Cost of power disturbances in U.S. is about $80 billion/year (up to possibly $185
billion/year)

Historical Analysis of U.S. outages (1991-2005)
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Drivers for Load Management and Dynamic Pricing —
Growth in Renewables

= Wind — Global: 2010 NEW Installed Capacity of over 38 GW
— Highly concentrated in 10 countries (close to 90%)
— China lead 2010 with almost 19 GW or 50% of total new wind installed globally
— U.S. second with 5.1 GW newly installed wind
= Total cumulative capacity approached 200 GW
— China leads with 45 GW, U.S. second with over 40 GW

TOP 10 NEW INSTALLED CAPACITY JAN-DEC 2010 TOP 10 CUMULATIVE CAPACITY DEC 2010

/ China

Rest of the world —

Rest of the world
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France —__
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Drivers for Load Management and Dynamic Pricing —

Growth in Renewables (2)

= Solar Global PV: Installations in 2010 were 17.5 GW (7.5 GW in Germany), for total of 37 GW

= U.S. total PV: 0.9 GW

FIGURE 30
THE WORLD PV
MARKET IN 2009
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FIGURE 31
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Drivers: Our Best Land-Based Wind Res t

Great Plains and Upper Midwest

United States - Average Wind Speed at 80 m
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Drivers: Our Best Solar Resources Are in the Southwest

A Author : Billy Roberts - October 20, 2008

Photovoltaic Solar Resource
o United States

Annual average solar resource
data are shown for a tilt=latitude
ollector. The data for Hawaii and the
fcontiguous states are a 10 km satellite

modeled dataset (SUNY/NREL, 2007)
representing data from 1998-2005,

The data for Alaska are a 40 km
dataset produced by the
Climatological Solar
Radiation Model

(NREL, 2003),
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Drivers: Problem is Not a Lot of People Live Where the Best
Resources Are

Average population
per square mile
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Drivers: Wind Availability Varies Significantly

Hourly Wind Generation [MWAh]
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Drivers: Wind Typically is Stronger at Times of Low Demand

Average Hourly Wind Fraction
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Drivers: Curtailments of Renewable Energy Sources

= Estimated wind capacity curtailed daily during the peak hour in ERCOT: December 2008-July

2009
= Close to 17% of wind generation was curtailed in 2010
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Drivers: Similarly, Solar Power is Variable ut

Profile

Das leistet Photovoltaik in Deutschland
Relative Leistung vom 26.06.2011-15:00 Uhr
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Drivers: Similarly, Solar Power is Variable but with Different

Profile
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Different Consumers have Different Load Profiles and
Potential for Demand Response
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Different Consumers have Different Load Profiles and
Potential for Demand Response: Residential (1)
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Different Consumers have Different Load Profiles and
Potential for Demand Response: Residential (2)
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Different Consumers have Different Load Profiles and
Potential for Demand Response: Commercial

120 120
Medium-Size Customer -January Medium-Size Customer - April

90 90

60 7 V§ 60 i \

T~
30 30
—PeakDay ——Weekday ~——Weekend —PeakDay ——Weekday ~——Weekend
0 T T T T T T T T T T T T T T T T T T T T T T T 0 T T T T T T T T T T T T T T T T T T T
0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22
120 120

Medium-Size Customer -July Medium-Size Customer -October

. SN,

==

30 30
—PeakDay ——Weekday ~——Weekend —PeakDay ——Weekday ~——Weekend

0 2 4 6 8 10 12 14 16 18 20 22 0 2 4 6 8 10 12 14 16 18 20 22

' Source: comed.com 30




Different Consumers have Different Load Profiles and
Potential for Demand Response: Industrial
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Example of Large Consumer (Argonne)

Exascale
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onse \Electnc Vehicles

Different Consumeﬁsﬁ\éé/ﬁiﬁerent Load Profiles and

Potential for Deman
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Example Residential Electricity Consumption: What Happens
behind the Socket in the Wall...
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Example Residential Electricity Consumption: When was the
Last Time you Looked at your Utility Bill?

May need to be a
rocket scientist...

(and actually understood it....)

ComEd.

A Evtlon oy www . exeloncorp.com
Page 1 of 1

Name

Service Location

Phone Number

Account Number

April 24, 2008
Read Meter

Date Number
04/01
04/24

Issue Date

Meter Information Load

Type
General Service
General Service

Type
Tot kwh
Tot kwh

Residential - Blended Single
Customer Charge

Standard Metering Charge
Distribution Facilities Charge
Transmission Services Charge
Supply Administration Charge
Energy Supply Charge

Purchased Electricity Adjustment
Gen Assembly Rate Relief Credit
Environmental Cost Recovery Adj
Instrument Funding Charge Credit
Instrument Funding Charge Debit
Franchise Cost

State Tax

Municipal Tax

Total current charges

Current Period

Other Charges
Thank you for your payment of

Total amount due

Your Usage 13-Month Usage (Total kwh)
Profile o0
1000

0

AMIJIASONDIFMA

Reading

kwh
kwh

kwh

kwh
kwh
kwh
kwh

XX X X b3 > x

Service from

USEFUL TELEPHONE NUMBERS
Hearing/Speech Impaired: 1-800-572-5789 (TTY)

Customer Service: 1-800-Edison-1 (1-800-334-7661)

14 different fees,
charges, taxes

M .ag
pr __ Present
ol ACT
ACT ACT

Diff Mult x Usage

03/27/2008 to 04/24/2008
$7.26
2e21

- 28 Days

0.01965
0.00389

0.0

-0.00660
0.00005
-0.00523
0.00523

Month

Billed

! Current Month ‘
| Last Month
\uuﬂYear I

...or an Einstein
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For Residential Sector, Do you Know How Much Electricity
You Consume per Month?
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mm Average Monthly Consumption (kWh)

—U.S. Average Monthly Consumption (kWh)

U.S. Average:
920 kWh
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Source: EIA, 2010 (Electric Sales, Revenue, and Price, Table 5)
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For Residential Sector, Do you Know How Much Electricity
You Consume per Month? (2)

Conzelmann's Average Monthly Electricity Consumption
1,600
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For Residential Sector, Do you Know How Much You Pay for

Electricity?

35.0

30.0

25.0

20.0

15.0

10.0

5.0

0.0

mm= Average Retail Price (Cents per Kilowatthour)

---------------------- —U.S. Average Retail Price (Cents per Kilowatthour)

U.S. Average:
11.3 ¢/kWh

REIJPFT EFT IR N F Y TR LR OV TNV I P IR FEIITTITLLFCETFEIIIT PR IFOE®

Source: EIA, 2010 (Electric Sales, Revenue, and Price, Table 5)
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U.S. Average Householc\l\lnco\me and Expenditures 2009

Number of households: 120.8 million
Income before taxes: $62,857

All Else

— Electricity;
$1,377; 3%

Source: Bureau of Labor Statistics, 2010c
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Example of Hourly Load Profile: Conzelmann Household

"% TMon-Sun (June 9 - 15, 2008)| . | | e
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= 5.0 §- I S S W 1§ : | 0.25 x
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Example of Hourly Load Profile: Conzelmann Household

10.0 - - - - 0.50
Mon-Sun (October 27 - November 2)
9.0 0.45
8.0 0.40
7.0 == Hourly Energy Price ($/kWh) ==Hourly Consumption (kWh) 035 __
R L
E 6.0 0.30 E
&
.5 5.0 0.25 =
h—~ (S)
Q. i | (A A N —
e 4.0 0.20 &
= >
2 3.0 IENE VIV = 015 @
S :
>‘2.0 - o o I I RN R i 0.10
= ' | >
é 1.0 gl =i Bl Wit ¢ A — A€ 0.05 %
0.0 0.00 T
-1.0 . (0.05)
2.0 Negative (0.10)
25 cents/kWh
-3.0 ! | ' (0.15)
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Even More Detail Can be Added to Improve Understanding
of Load Pattern and Identify Efficiency and DSM Potential

Cooking = \ Air Conditioning

Appliances

Space
heating Water
heating
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Average Residential Electricity Consumption Shares

Lighting; 8.8

Water Heating; 9.1

Space Heating;
10.1

Dishwasher; 2.5

2.8

Other; 42.2

All Others; 24.3

Air Conditioning;
16.0 ;



Definition of Demand Response

= “Changes in electric usage by end-use customers from their normal consumption patterns in

response to changes in the price of electricity over time, or to incentive payments designed to

induce lower electricity use at times of high wholesale market prices or when system

reliability is jeopardized.” U.S. Department of Energy)

Load (MW)

25,000

20,000

15,000

10,000

5,000

Load Before and After Demand Response

==L0oad No DR ==Load With DR

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
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There are a Number of Different Types of Demand Response

Mechanisms (1)

= Incentive-based Programs
— Direct Load Control
— Interruptible/curtailable rates
— Demand bidding/Buy-back programs
— Emergency Demand Response Programs
— Capacity Programs
— Ancillary services markets program

= Time-based rates
— Time-of-use
— Critical peak pricing
— Real-time pricing
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There are a Number of Different Types of Demand Response
Mechanisms (2)

= Direct Load Control: In return for a financial incentive, customers agree to have their end-uses
such as air conditioners and water heaters controlled by the utility via switches or
programmable communicating thermostats

= Utility Controlled Interruptible Rates: Customers pay lower rates in return for agreeing to
their service being interrupted by the utility

= Load Curtailment (a nominated load or a contracted firm demand): Customers are paid a
specified amount per MWh curtailed in response to a call that is made on a day-of basis
— Requires the specification of a baseline or normal usage

= Demand Bidding/ Buyback: Customers bid load curtailments in the day-ahead/real-time
market in competition with supply-side resources

= Emergency (Economic) Demand Response Program: Emergency (economic) demand response
programs provide incentive payments to customers for reducing their loads during reliability
(economic)-triggered events, but curtailment is voluntary

= Capacity Programs: Customers offer load curtailments as a replacement to existing generation
in the market

— They are generally notified during the day when curtailment is needed. Large penalties are often
assessed in the event of non-compliance



There are a Number of Different Types of Demand Response
Mechanisms (3)

= Time-of-Use Pricing: Prices vary by time-of-day
— Prices are static over the year and are known to the customers

= Critical Peak Pricing: Prices vary by time-of-day and are known to the customer for all pricing
periods except that the customer does not know when prices in the critical-peak period may
be called
— These prices are called on a day-ahead or day-of basis

= Real Time Pricing: Prices may vary on an hourly basis, and sometime on a sub-hourly basis

— Prices are dynamic

Higher-cost, on-peak hours Monday - Friday

— Customers are provided the prices on
a day-ahead and hour-ahead basis

Example for TOU Rates (Salt River Project)

May-June and September-October July-August MAY TO OCTOBER NOVEMBER TO APRIL
billing months billing months
19.15¢ 21.30¢ Lower-cost, off-peak hours include weekends, holidays® and all weekday off-peak hours
r indicated in the green in the clocks above.
11.62¢ 12.12¢ November-April
10.93¢ [ ] 11.41¢
10.10¢ 10.64¢ 10.20¢
- [ . < 7. < ——
6.63 6.65 _7-80¢ - 6ac
First 701 to More than First 701 to More than
700 kWh | 2,000 kWh || 2,000 kWh | \ 700 kWh | 2,000 kWh | 2,000 kWh | | | l L
L L ) L i )
BASIC PLAN Tou Tou BASIC PLAN Tou ToU BASIC PLAN ToU TOoU
OFF-PEAK ON-PEAK OFF-PEAK ON-PEAK OFF-PEAK ON-PEAK
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There are a Number of Different Types of Demand Response
Mechanisms (4)

= Demand Response through Load Aggregators: Load aggregators combine the load reductions
of smaller participants and submit these reductions to capacity or other emergency or
economic demand response programs

= Peak Time Rebate: Customers receive a cash rebate for each kWh of load that they reduce
below their baseline usage during the event hours instead of paying higher rates during the
critical event hours

= Prepay Programs: Customers prepay for their electricity and have in-home displays that
provide information on consumption

— While not a demand response program as such, prepay programs may increase the effectiveness of
time-varying rates

Pre-paid Plans

Call to Enroll Today 877-768-2464

With First Choice
Start Power you get:
with Same price as 4
549.99 regular electricity
or less® No deposit «
Based on No credit check «
actual usage
= Not on
estimates like No monthly fees «
others do

No contract «

Pay as you go «
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The Role of Demand Side Management (1)

= Opportunities for demand side management drive investments in smart-grid and advanced
metering infrastructure

= Goal is to shift load to reduce peak loads
— Flattens demand curve
— Reduces generation cost by shifting to low-cost base-load generation
— Reduces maintenance costs
— Avoids/delays infrastructure investments (generation, transmission, distribution)
— Can reduce overall consumption

= Early DSM program (starting in 1980s) have primarily focused on commercial and industrial
consumers
— Mostly direct load control and tiered pricing

= Smart-grid technology will impact DSM program focus
— Shift from direct load control to dynamic pricing
— Inclusion of residential and small-to-medium businesses
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The Role of Demand Side Management (2)

= Direct load control is offered by many utilities

— One-third of utilities offer direct load control for residential

AC
e Average participation 15%

— About two-thirds offer direct load control to industrial and

commercial costumers

— Programs have proven cost-effective with substantial
savings
* 29% average peak load reduction across a sample of 24
programs (Source: eMeter Strategic Consulting, 2007)
= Dynamic Pricing
— Almost 1/3 of utilities offer some form of dynamic pricing
(Time of use, critical peak pricing, real-time pricing)

— Current pilot programs show significant variation in
residential peak load reduction with an average of about
22%

— Impact on overall consumption may be very small
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The Role of Demand Side Management (3)
Smart Grid Marketing Message: Empowering the Consumer

= |t’ s all about giving customers the tools and the know-how to be smarter energy consumers.
Educate, educate, educate!

= “Build it and they will come”
= Education is key to engagement

= |In the end, though, it comes down to: will the consumer care; and are savings large enough to
motivate and incent change in behavior

Home Smart Devices—UFO Powerstrip

temperature slider system & fan  WiFi si(t;rr]\al home button
se your fin settings streng Use the Home button
ove the set rature slider to return to the main
left or r intil the value in ‘ screen at any time.
the ma lens displays the N\ .
temperature you desire. o)




Voluntary Program Enrollment is Often Low and Slow
(Example Illinois)

— Ameren lllinois: 1 million

® ComEd RRTP
@ AIU PSP

8000

= Total customer base Figure 1: Growth in Enrollment in Real-Time Pricing
= Participation by early 2010

6000
— ComEd: 0.25% (9,040)
— Ameren lllinois: 1% (9,133) 4000 -
2000 - l
0 '—. T T T

> 18% 2006 2007 2008 2009 2010

Understand the program:
105,000 (10%)

S Source: ACEEE, 2010



Marketing Messages are Sometimes not Entirely Clear

ComEd RRTP price for Mar 14, 2011 Hour Ending 12:00 PM CT [ ll ¢ per kh current Price @ 12:50 P T [ B] B ¢ per kh Today  Predicted Price

It's time to get real
with ComEd Residential
Real-Time Pricing

Get more control over your monthly
electricity bills, and help the environment,

A

7 Ameren

ILLINOIS

My Home

Customer Service Center
Outage Center

Energy Efficiency
PowerSwitch (IL Choice)
Residential Rates
Residential Construction
Safety

Safe Trees

Contact Us

It's being treated fairly
and listening to the
ideas of others. (mere) |

My Home My il My C i Busil Partners Careers Media - About Us

Real-Time Pricing (RTP) for Residential Customers

As an added alternative for electric supply, Ameren lllinois offers real-time pricing options that allow all
customers access to variable hourly prices for power.

Standard RTP

Real-time prices fluctuate hased on market supply and demand. Generally speaking, market prices are highest
during times of peak demand (between 5 a.m. and 9 p.m. daily and during the summer months of June through
September). Customers can use the price signals available through RTP to guide their energy use and
potentially save money when compared to the standard rate. RTP customers are encouraged to check
day-ahead prices.

Power Smart Pricing

Residential customers can choose to sign up for Power Smart Pricing (PSP), a user friendly supplement to our
standard real-time pricing program that provides additional services to help them get the best possible value
from this rate option. Learn more about Power Smart Pricing.

Ameren lllinois does nat profit from electric supply charges, including those for real-time pricing. We pass
along the price we pay for electricity to our customers, dollar for dollar

Regardless of your choice for electric supply, Ameren llinois will remain your delivery company and will
continue to respond to service calls, outages and emergencies, and issue your monthly hill

For specific details, see the tariffs related to Rider RTP and Rider PSP in the Rates section of our web site.
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Power Smart Pricing: Enhanced Real-Time Pricing for Residential
Customers

Ameren lllinois offers residential customers Power Smart
Pricing (PSP), an optional, user-friendly supplement to our
hasic real-time pricing program. Power Smart Pricing is
administered for us by CNT Energy, an independent,
non-profit organization. CNT Energy offers customers a
package of services - including educational materials,
personalized updates and online toals - to help them
maximize their savings with this rate option.

Power Smart Pricing

Power Smart Pricing participants will continue to be hbilled
by Ameren lllinois for their real-time pricing electric supply.
Customers who enroll in Power Smart Pricing are required
to remain in the program for a period of one year, after
which they can change their electric supply option.

Residential customers interested in Power Smart Pricing
may request additional information and enroliment
materials directly from CNT Energy by calling
877.655.6028 or via the web site:

W pOwWErsmartpricing.org.

For specific details, see the tariffs related to Rider RTP
and Rider PSP in the Rates section of our web site.
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A Real-World DR Example: Conzelmann Household BEFORE
Real-time Price Response

10.0 0.50

Mon-Sun (June 9 - 15, 2008)

9.0 ; 0.45

8.0 L 0.40

7.0 t+ 0.35
— 6.0 - 0.30 ©
= =
X 50 - 0.25 X
= &S,
o 4.0 +% | 0.20 o
a | R
e 3.0 +1+-H4-H 1§ 015 £
= >
@ 2.0 | 0.10 3
(@] (<))
O 1.0 +—F | _ 4+ 0.05 €
> 5 ' 5 ’ i i
2 >
- —
- o
- - -

0.0 | 0.00
1.0 Consumption high (0.05)
2.0 ' when prices still (0.10)

high; consumption
-3.0 drops when prices " ’ (0.15)
4.0 o : (0.20)
== Hourly Energy Price ($/kWh) =—Hourly Consumption (kWh)
-5.0 ' ' ' ' ' ' (0.25)
0 24 48 72 96 120 144 168



A Real-World DR Example

Conzelmann Household

DR Tools: Technology _

Chronotherm IV Plas

Q.7

INSTRUMENT FUEL GAUGE

CLUSTER DIMMER'
GLOSSARY OF WARNING AND INDICATOR LIGHTS

or's Manual for more details and explanations.

ht (RED)
ted

Joad

ystem)

or Lights)

TACHOMETER

Tire Pressure
Monitoring System (TPMS)
T o may be low in one or

TCS OFF
(Traction Control System)

Charging System

Charging system mafunction

Powertrain Malfunction/
Reduced Power

BSM OFF
(Blind Spot Monitoring)

Check Engine

GEAR INDICATOR ODOMETER/

TRIP METER?

Xe

SPEEDOMETER

Brake

arking brake on/low brake

malfunctior
Turn Signals/

Hazard Warning
Automatic Transmission

Tranamission malfunction
A/T Shift Position
Headlight High Beam

Traction Control System
(TCS)/Dynamic Stability
Control (DSC)

n: TCS nalfunct

Flashing: TCS/DS(

Airbag/Front Seat Belt
Pretensioner System
n or Flashing: A

ENGINE COOLANT
TEMPERATURE GAUGE

TRIP METER
SELECTOR

Low Engine Oil Pressure
=P socurity Indicator
Door Ajar

Seat Belt
Seat Belt unbuckled/malfunction
Cruise Main Indicator
Light( )/Cruise Set
Indicator Light (GREEN)

Low Washer Fluid



A Real-World DR Example: Conzelmann Household
DR Tools: Technology

Save Energy Automatically !—_

Conserve Smart AV™
Auto-Off Surge Protector

= Control power to 6 devices with your TV's on/off button
= Reduce standby power automatically
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A Real-World DR Example: Conzelmann Household
DR Tools: The Shame Factor

Last Summer Comparison = You used 72% MORE electricity than your neighbors.

Your usage last summer: May ' 10 - Sep ' 10

o . P o v i
My usage details ‘ You used more
All Neighbors 3,692 than average
My usage details YOU 6,363 Turn over for ways to save
—»
- A

* KWh: A 100-Watt bulb burning for 10 hours uses 1 kilowatt-hour.
Jul 2010 = sun cun

< . .
My neighbor comparison
2,327 KWh
Find tips to reduce your use:

e Free steps to take

1745
e Smart purchases
e Great investments

1164

582 W

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

. You

m r‘O B Al neighbors

Neighbors Usage Costs Weather B Efiicient neighbors




A Real-World DR Example: Conzelmann Household
DR Tools: The Shame Factor

Cost-effective energy savings

Consistent and Sustained Savings Across All Geographies

% Energy Saved

5%

Average Steady State Savings =1.5-3.5%
4%

3% ) g.“ & ﬁ
O
7

W7
N

0%
0 3 6 9 12 15 18 21 24 27 30 33
Months Since Program Start g x
Daily and seasonal peak reductions
Monthly Peak Savings at Longest Running Program
Summer
3%
2%
2%
1%
= = 2 B Gre W =
S e EsEEEscGEERE s E R il s AREEs 0w 50
S S 5565588 55; 558855555558 E:5:58zEE¢:%E 5 ¢
Source: Opower, 2011 === 2222222222222 22222:222222:2



A Real-World DR Example: Conzelmann Household DR Tools

Price Alerts Received from

the System Operator

From: The Watt Spot [wattspot_admin@powerportal.com]
To: Conzelmann, Guenter

Cc

Subject: ComED RRTP - Real-Time Price &lert

Don't miss our emails! Add wattspot admin@powerportal.com to your address book.
Having trouble with this message? View it online.

theWattSpot.com

ComEd RRTP Real-Time Price Alert

starting at 11:25 AM.

to less costly time periods.

Specific things you may want to do at this time include:

Adjust the temperature on your thermostat by season to use less electricity.
Use ceiling fans or portahle fans to help keep air circulating

Turn off lighting that is not needed

Defer dishwasher, clothes washer and dryer use until late evening

Use the microwave for cooking instead of the stove

Turn off your hot water heater until evening

You will NOT receive another Real-Time Price Alert for the NEXT FOUR hours. In the meantim
visit www theWattSpot.com for hourly price updates. Other helpful planning links include:

hitp:fiwwaw weather.com
hitp:fwwaw. energyguide.com

Thank you

To unsuhscribe to this price notification, please log into your WattSpot account and change yo
notification preferences or call 1-877-WATTSPOT

To unsubscribe, please log into your WattSpot account and change your
notification preferences.

QQL'J Email T

THE PROFESSIONAL CHOICE FOREN

(c) 2009 Comverge, Inc.
120 Eagle Rock Avenue, Suite 190
East Hanover, NJ 07936

b

This is your Real-Time High Price Alert for today, 08/01/2010 from the ComEd Residential Real Time
Pricing program (ComEd RRTP). Real-Time Prices for last 30 minutes exceeded the 10 centsikiWhr level

MNow is the ideal time for you to conserve electricity by shifting use of large power consuming appliances

From: The Watt Spat [wattspot_admin@powerportal.com]

To: Conzelmann, Guenter

Co

Subject: ENVIRONMENTAL LoadGuard Event Kick-off Notification

Don't miss our emails! Add wattspot admin@powerportal.com to yvour address book.
Having trouble with this message™? View it online.

theWattSpot.com

ComEd RRTP price for the past hal-hour has heen ahove 10 cents.
A LOADGUARD Event has heen activated for 2 hours starting 08/01/2010 08.00 PM

theWattSpot Administrator

To unsubscribe, please log into vour WattSpot account and change your
notification preferences.

QQL"A Email Transmit

THE PROFESSIONAL CHOICE FOR EMAIL MARKETING

(c) 2009 Comverge, Inc.
120 Eagle Rodk Avenue, Suite 190

East Hanover, NJ 07936
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; NG
A Real-World DR Example: Conzelmann Household DR Tools

Price Alerts Received from the System Operator

@ https: fil.thewattspot.comflogin.do?method=showChart % {} |

Predicted Price vs. Hourly Real-Time BESH Prices as of 07/28/2010 3:40 PM CT

01 2 3 4 § 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23

Early Morning Morning AfterNoon Evening

m Real -Time Price m Predicted Price

Hour Ending 0O

g:ieccgded 36 31 28 27 27 27 29 38 42 48 58 70 74 83 9.1 106 109 93 83 77 77 T4 54 44
’é‘r'"i‘::' 38 34 34 30 29 33 36 36 49 67 55 121 52 135 123 175

60
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A Real-World DR Example: Conzelmann Household
Thermostat Setpoints versus Real-Time Prices

Recommended Temperature Settings

Time Phase Temperature Setting
10 p.m. - 10 a.m. Pre-cooling 69°F - 72°F
10a.m.- 6 p.m. Idle 82°F - 85°F
6 p.m.-10 p.m. Comfort 75°F - 78°F

Thermostat Settings for Pre-Cooling

)
=
.

~
=
-

Thermostat Setting

60°F

2am 4am 6am 8am 10am 12pm 2pm 4pm 6pm 8pm 10pm
Time of Day

ComEd RRTP 2010 Summer Energy Kit



A Real-World DR Example: Conzelmann Household
Thermostat Setpoints versus Real-Time Prices

1

1

[T
o
o

Real-Time Price (cents/kWh)

4.0

ComEd Average Real-time Price July,
Thermostat Setpoints, Inside/Qutside Temps

2.0

o
o

oy
o

>
o

N
o
|

o
o

° Vl == 2008
V 2009 = 2010
- Setpoint (°F) <+« Home Temp (°F)
= = Qutside Temp (°F)
I I I I I I I

0 2 4 6 8 10 12 14 16 18 20 22

o
N

o0}
~N

(o]
N

N
N

~
N

o)}
~N

(o))
N

Thermostat Setpoint Temperature (F)
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A Real-World DR Example: Conzelmann Household AFTER
Real-time Price Response

Hourly Consumption [kW]

10.0
9.0
8.0
7.0

6.0

5.0
4.0
3.0
2.0
1.0
0.0
-1.0
-2.0
-3.0
-4.0
-5.0

Mon-Sun (July 7 - 13, 2008)

_____

m
Hk |

il 1 AT
1 Consumption highest when
+- prices are lowest; consumption
| modest when prices high
m= Hourly Energy Price ($/kWh) =—=Hourly Consumption (kWh) |.iL
0 24 48 72 96 120 144 168

0.50
0.45
0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00

—_—
o
o
(3]

N

(0.10)
(0.15)
(0.20)
(0.25)

Hourly Energy Price [$/kWh]
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X

N

Savings Compared to Requlated Tariff

35%
Savings range: 8-33%
30% Average savings: 20% or $450 per year

25%
20%
15%
10%

5%

0%
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A Real-World DR Example: Savings Varied Substantially
Across Households in the ComEd Program

Percent Participants (%)

35

30

Percent Saved by RRTP Participants Enrolled for All 12 Months

N
192

N
o
|

2008

(WY
%))

WY
o

-15% +

-15to- -10to-5% -5t00% Oto5% 5to10% 10to 15% 15to020% 20to 25% 25t030% 30% +

10% Percent $$$ Savings (%)
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Responding to Prices by Pre-Cooling Home May not be for
Everyone

Here is how it feels like when you wake up




Responding to Prices by Pre-Cooling Home May not be for
Everyone
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Responding to Prices by Pre-Cooling Home May not be for
Everyone

is how it feels like at 4pm
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Responding to Prices by Pre-Cooling Home May not be for
Everyone

il

Here is how it feels like at 4pm
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A Few Additional Observations on my Personal Dynamic
(Real-time) Pricing Experiment

» Substantial cost savings, energy savings unclear

— For ComEd, savings are estimated around 1.5% annually (highest in summer, as much as
6%)

= Potential for information overload
— Hourly consumption data
— Combined with hourly data appliance by appliance

= Feedback is slow (delayed by a month)

— Wil be different with full AMI meter and in-home display R @k
but see above



Results from PG&E Demand Response Program

= About 25,000 active participants SmartRate Peak
] . E-1 Peak Period
® The average peak period load reduction across 15 ¢/kWh) Period | Price Ratio
i 0 Price SR/E1
event days in 2009 equaled almost 15% - — —= —
= Smart rate has 60 ¢/kWh adder from 2-7 pm on 2 1.7 61.7 5.3
3 14.9 64.9 4.4
up to 15 event days each summer 1 T 510 39
= Multiple channel notifications (phone, email) 5 26.7 86.7 33

Average Reference Load and Load Impact Across 15 SmartRate Days
% Impact by Number of
Notifications Received

Temperature o=—=Reference Load (kW) —Qhbserved Load (kW)
25 180.0
All Average Impact Per &
= Customer g - 160.0
§ 2.0 v RN
One T 0.31 kW //
7 14.9% Z 0 E
S 15 7 g
Two % 7 P 1200 ©
2 10 NG ,‘/ g
(8]
% N // 100.0 +
Three 31.7% =4
g Hl EE EER EE EE EE BN HE EE EN
z 09° 80.0
Four 43.0%
0.0 60.0
T T ¥ T T ' 0O O 0O 0O 0 0 0 0O 0O 0O 00 0000000000900
0.0% 20.0%  40.0%  60.0%  80.0%  100.0% eIl ICEsgsegages
rrrrrrrrrr ISYIEE o BER ot B o

é Source: Freeman, Sullivan & Co, 2010 72



Results from PG&E Demand Response Program

= A relatively small % of customers provided
large load reductions

— Households with central AC more likely to
provide large reductions

= Marketing matters

— Customer enrollment varies significantly with
variation in the features, timing and targeting of
the marketing offer

= A modest incentive dramatically improves
enrollment based on direct mail

= Customers already part of a load control
program are significantly more likely to
enroll in dynamic pricing program than
others

= Customers with the highest potential (those
with central AC) are the hardest to enroll

-0.5+
1.0
-1.51

3.0+
2.5
2.0
1.5
1.0
0.5+

Cummulative Distribution of Average Event Load Reduction

(by Customer)

44.2% provide no load
reductions, but about
half of them do not

36.3% of participants
provide load
reductions greater
than 0.2 kW

get notified

0.0

11.7% of participants
provide load

reductions greater
than 1.0 kw

0.00

Percent

0.10

20

15 -

10 -

0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

Proportion of Accounts

% Of Customers Who Enroll

17.3
15.6

10.4
9.3 8.4

<25% 25-50% 50 -75% >75%
Likelihood of Owning Central A/C

O Single Touch B Cumulative 3 Touches
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Results from ComEd Opt-Out Pilot Program

= Enrollment at start 8,522 customers randomly selected (168 opted out)

= 5%-8% of customers showed a “robust price response”

— In line with the findings from other opt-in pilots from around the U.S.

— Peak to off-peak usage was shifted by more than 30% by those participants

— Price event notification made a significant difference

= Sample size may have been too small (phase 1 report only covers 3 months)

— Participation trend was from higher use customers

— Enabling technology did not appear to have an impact on usage up or down

Average Load Impacts of Customer Deemed to be Responders, by Rate Type"

Average
Average Estimated
Responders’ | Estimated Event
Share out of Event Load
Number of @ Total Rate Reference Impact % Load
Rate Responders Sample Load (kW) (kw) Impact
CPP 108 6.7% 1.50 0.56 37%
PTR 40 4.9% 117 0.38 32%
RTP-DA 75 8.7% 1.73 -0.12 7%
TOU 50 4.2% 1.72 0.39 22%
IBR 18 2.9% 1.57 0.20 12%
Flat 21 2.7% 1.28 0.35 27%

/;/'\

N\
/F/ \\.

\\ 7’/ /

- Y

VR
- =

~ =D ~ - ( > // a-Ju10 ||
m—  _\—7 — 20
-~ =S 7 N 7/ . -
\\—\/”\\/“52:/ —:;::L)‘v:c

— 20-Aug-10
— 310010
—

Figure 5-4
CPP Responder Usage Patterns, Average Non-Event Weekday vs. Event Days
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Projected Peak Demand Reductions Vary Widely

GW Saved

200 ©

180

160
140
120
100
80 +
60 v
40 +

201

FERC (June 2009):
Peak Demand Savings due to Demand Response

BAU Expanded  Achievable Full
BAU Potential  Participation
(4%) (9%) (14%) (20%)

Baseline Forecast (NERC): 950 GW by 2019

GW Saved

EPRI(January 2009):
SummerPeak Demand Savings due to Demand Response
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(4.6%) (6.8%) (16.9%)
Baseline Forecast: 964 GW by 2020

(951 GW by 2019)
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Demand Response Includes a Portfolio of Options
(Realistic Achievable Potential)

Residential

Price-Response

DLC-Water Heating
DLC-Central AC

O 2030
2020
O 2010

Commercial

Price-Response

Interruptible Demand
DLC-Other

Direct Control-Lighting
DLC-Other

Industrial

Price-Response

Interruptible Demand

DLC-Process

—_—

0

5,000

10,000

15,000

20,000

Cummulative Summer Peak Demand Savings (MW)

EPRI, 2009

25,000
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Price Response Observed in Pilot Programs Varies Widely

Impacts from Residential Pricing Pilots

N
|
i

Peak Reduction
§ 8

&

R

1 Pricing Pilot 109
' Source: Brattle Group, 2011 7



Price Response Observed in Pilot Programs Varies Widely (2)

Peak Reduction

60%

50%

40%

30% 7

20%

10%

TOU

Peak Reductions by Rate and Technology

TOU w/ Tech
PTR
PTR w/ Tech

0%

Pricing Pilot

Source: Brattle Group, 2011

CPP

CPP w/ Tech

RTP w/ Tech

109
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Price Response Increases with Price and is Impacted by the
Use of Technology

Pilot Results by Peak to Off-Peak Ratio
Results with Enabling Technology

40%
Technology Curve

35%

30%
Price-Only Curve

25% ]

20%

15%

Peak Reduction

10%

5%

0%

| | I | 1 I 1 | | | | | | I | | | I | | | | | | I

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

Peak to Off-Peak Ratio

a Source: Brattle Group, 2011
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Summary

= Current focus is primarily on reliability-centered demand response programs, such as direct
load control of end-uses for residential customers and curtailable and interruptible rates for
large commercial and industrial customers

= Near to mid-term will likely bring a shift toward price-responsive programs
— Symmetrical treatment of supply AND DEMAND

= Achieving projected 20% peak reduction (FERC) will require universal deployment of smart
meters
— Currently about 10% are smart meters
— Over the next 5 years, over 65 million (of about 130-150 million) meters are projected to be smart

= Will require a major change in the way we view (and pay for) electricity
— Are consumers ready? Will they care? Will they understand?

— Are savings/incentives sufficient to induce change?
e Estimated savings of $60 per year shifting all laundry to night-time?

— Consider recent issues in California, Texas, and Maryland
— Better consumer education will be critical for success

-
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