In July 2011 Johnson Controls acquired a Silicon Valley based company called EnergyConnect
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Evolution of Demand Response to Meet Grid Needs

* Need for DR is evolving to be far more than peak shaving
* DR resources will be used in more advanced and creative ways

Different needs as we get closer to the actual time of consumption

» 3year
forward
contracts

* Emergency / standby
programs

* Called a few times
per year

* Mitigates need to
build more generation

* Hourly

markets
(day ahead or
day of)

* Voluntarily engage
when hourly market
prices get high

* Flexible participation

* Helps to control supply
costs and shave peaks

Spinning

Reserves

e 10 minute
response

* Quick response but
short duration (<30 min)

» Standby payments for
hours in market

» Controls short term
spikes and keeps
frequency balanced

Regulation

s1 -4
second
response

* Grid operator has full
control to ramp load up
or down

* Must respond to 2
second signals

» Continuously keeps
frequency balanced
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DR Forces — RTO vs. Consumers  Controls

RTO needs and
energy user
desires often at
odds with each

other
Needs Desires
* Reliability » Flexibility
* Predictability  Min operational burden
 Availability « Easy engagement
e Quantifiable load impact e ROI for performance
/
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We Help Bring These Forces Together

Integrated Demand Resources

Provide technology and
manage programs that make it
easy and rewarding for
consumers while meeting
RTO /I1SO needs

Needs Desires
* Reliability * Flexibility
 Predictability * Min operational burden
* Availability « Easy engagement
e Quantifiable load impact « ROI for performance
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Price Responsive DR —“You Get What You Pay For or Not”

Figure 1: Economic DR settled energy by month (Jan. 2007 - Oct. 2012) 11

100,000 i 1 $350
|
m,m] | Il
1 |
80,000 I 1 p
Implement I
E .00 — : / l\ 1 - 9250
I
= @), — -— =
3 : \ | -om E
E Implement . I s
MNew Review
E‘ Process : - $150 %
2 ! 100
|
1
1 - $50
|
! - $0
I Resources Cleared in Day-Ahead Market Self-5cheduled Resources PJM-Dispatched Resources
——— MWh-Weighted LMP (DA & RT) East Hub Onpeak Avg RTLMP
Source: PIM
Since 745 was implemented, Economic DR MWh delivered are up and large portion were committed in day-ahead market.
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DASHBOARD PLANNING FLEXCONNECT EVENTCONNECT READYCONNECT REPORTS
FlexConnect | Act129Events | Schedule Confirmation | DA Scheduling |

FlexConnect Scheduling
Facility: [v] Date: 6212012 [..] [ \View ]
ACT 129 ALERT - EVENT CONFIRMED: is confirming the ACT 129 Event for the hours below. Pleg

extended the dispatch hours to include 11am to 12 pm.
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Barriers to DR Participation

Design “Inform & Motivate” vs. “Command & Control”
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