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ABSTRACT 
 
Global demand for electricity is growing. In addition to 

growth in average demand, there is a growth in peak 
demand. This growth in peak demand leads to the need for 
more electricity generation. Today, peak power is typically 
supplied by gas-fired power plants, which emit 
approximately 1,135 pounds of carbon per megawatt hour 
and have other social and environmental impacts. Internet-
enabled Demand Response is a new, alternative solution to 
the peak demand problem. Instead of generating power to 
supply peak demand, power providers call on enrolled 
customers to temporarily reduce their consumption during 
times of peak demand in return for cash. EnerNOC is a 
leading supplier of Demand Response solutions to power 
providers. It uses Internet-based technology to monitor 
electricity use in real-time and ensure that the customers 
achieve their promised reductions. As of December 31, 
2007, it had 1113 megawatts under management, the 
equivalent of roughly 10 medium-sized peaking power 
plants. 

 
1 THE PEAK DEMAND PROBLEM 

 
The peak demand problem is one of the most pressing 

concerns in the electric power industry today. A system’s 
peak demand is the highest demand (measured in 
megawatts) that the system faces over the course of a year. 
The electrical grid must be sized to handle peak demand 
(plus a reserve margin) otherwise peaks could cause 
blackouts. 

 
Yet peak demands only occur for a few hours each year. 

In many regions, more than 10 percent of the grid is used to 
meet peak demands that occur less than one percent of the 
time. TPF

1
FPT [1] (See Figure 1). This problem is growing. The 

International Energy Agency forecasts that the United 
States and Canada alone will spend over $1.6 trillion on 
new generation, transmission and distribution infrastructure 
from 2003-2030, much of it carbon-emitting. 

 
 

2 INTERNET ENABLED DEMAND 
RESPONSE 
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Hourly Demand Data File, January 2008 
 

Because large amounts of electricity cannot be 
economically stored, supply and demand have to remain in 
a delicate balance. The traditional model has dictated that 
when demand increases, the utility industry responds by 
building more power plants to generate more electricity, but 
the capital investment and environmental impact of these 
plants are significant. A typical 100 MW peaking power 
plant, for example, costs approximately $60-100 million, 
takes roughly three years to build and emits ~5,100 metric 
tons of CO2 in 100 hours of operation.TPF
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FPT Peaking plants 

must start up quickly (be dispatchable) and must always 
deliver the power expected (be reliable).  (See Figure 2). 
Until a solution that is as reliable and as readily deployable 
as peaking power plants becomes available, these plants are 
critical to avoiding blackouts and brownouts and to 
mitigating dramatic spikes in prices.  In addition, in today’s 
climate change era, there’s a third requirement: new energy 
sources must be clean. At present, there is no widely 
available power generation technology that is quickly 
dispatched, reliable and clean. Looking at the demand side 
of the equation, however, there is a solution that meets all 
three requirements: demand response. 

 
The conventional solution to this problem is to increase 

supply to match demand. Demand Response does exactly 
the opposite: it reduces demand to match supply. Electricity 
users are given incentives, typically cash or rate reductions, 
to reduce consumption when called. Demand Response is 
not a new idea. For many years, electric utilities have 
offered lower energy rates called interruptible tariffs to 
large industrial customers who are willing to reduce power 
consumption during peaks, largely as a last resort to prevent 
blackouts. These programs are limited: notification occurs 
manually by telephone and therefore it is only cost effective 
for a few large industrial customers to participate. In 
addition, the demand reductions are measured after an 
event, not in real-time. As a result, interruptible tariff 
programs are not always reliable. 

 
The Internet and related technologies have advanced 

Demand Response to a point well beyond the interruptible 
tariff. It is now possible to engage a large, diverse set of 
smaller customers because participants can receive 
electronic notification of events and utilities can have real-
time visibility into electricity consumption. Demand 
Response is growing quickly as a result. Take, for example, 
Connecticut. Connecticut is one of the first states to see 
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widespread penetration of Demand Response to address 
peak demand problems. The amount of DR capacity has 
grown from around 60MW at the start of 2004 to over 
700MW at the end of 2007. Unlike other solutions to the 
peak demand problem, it is clean, reliable, quick to 
dispatch, it can have a large impact, and it is available now. 

 
3 DEMAND RESPONSE IN ACTION: 

CONNECTICUT LIGHT AND POWER 
 
Michael Freimuth, the Director of Stamford’s Office of 

Economic Development, once referred to Connecticut’s 
electricity system as “A Rube Goldberg contraption on 
steroids.”  For all of the criticism that Connecticut has 
received in recent years for its energy policy, Connecticut 
has grown to be the nation’s leader in demand response 
resources in recent years. 

 
 The Independent System’s Operator of New 
England (ISO-NE), which estimates that reducing 
electricity use by 5% during peak times could save the 
market $580 million TPF
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FPT, administers demand response 

programs in Connecticut, including the 30-minute Real-
Time Demand Response (“RTDR”) Program. ISO-NE 
dispatches this RTDR capacity during system emergencies 
to help keep the lights on. Within 30 minutes of notification 
by ISO-NE, lights, HVAC equipment, pumps, motors and 
other processes are turned off around the region.  

 
Connecticut had a peak demand of 7,370 megawatts 

(“MW”) in the summer of 2006.  As of February 2008, 
Connecticut has about 740 MW of demand response, 
representing approximately 10 percent of the State’s total 
peak demand.  Southwest Connecticut is a transmission 
constrained area across which there is particularly acute 
reliability concerns. As of February 2008, there were over 
1450 MW enrolled across all of ISO-NE. Thus, to date, 
Connecticut has been the most successful New England 
state in attracting participants, representing approximately 
51 percent of the total RTDR capacity in the region. In part, 
this is because the Connecticut Department of Public Utility 
Control (“DPUC”) has funded demand response under 
supplemental contracts to supplement the capacity clearing 
prices in the market. 

 
4 THE END USER DEMAND RESPONSE 

EXPERIENCE: HARPOON BREWERY 
 

Harpoon Brewery, with locations in Boston, MA and 
Windsor, VT, has been actively enrolled in an EnerNOC-
powered Demand Response program since August 2007. 
With increasing operational costs, such as the cost of glass, 
                                                           
TP

3
PT See, ISO New England Electricity Costs Whitepaper, 

HTUhttp://www.iso-
ne.com/pubs/whtpprs/elec_costs_wht_ppr.pdfUTH 

 

malted barley, and hops, Harpoon evaluated a number of 
innovative strategies for preserving margins in an industry 
as competitive as craft brewing. Demand Response 
represented an opportunity to earn incremental revenue, 
better control energy spending and contribute to an 
environmentally-friendly approach for solving today’s 
energy challenges.  

 
Harpoon’s curtailment strategy includes modifying the 

settings on their chillers and rescheduling bottling processes 
until the demand response event has concluded. The energy 
reduction measures have minimal impact on business 
operations and result in a steady stream of additional 
revenue for the company. 

  
“Harpoon is committed to being a good corporate 

citizen. Being part of EnerNOC’s Demand Response 
program is part of our goal to think about the impact our 
business has on the environment. It’s great to see that 
programs like demand response reward companies for their 
efforts,” said Dan Kenary, Harpoon Brewery.  

 
 

5  SUMMARY 
 
Peak demand in the US alone is expected to increase 

by nine percent from 2006 to 2011, an increase of over 75 
gigawatts (GW). (See Figure 3). If current trends continue, 
US peak demand will exceed a terawatt in the early 2020s. 
The costs of this growth in demand are large, and they 
extend beyond financials. Consider this: the average 
100MW peaking power plant emits 5100 metric tons of 
CO2 in 100 hours of operations; a curtailment-only demand 
response program emits none. Running a demand response 
program in lieu of a peaking power plant is roughly 
equivalent to taking 800 cars off the road. EnerNOC 
estimates that commercial and industrial demand response 
could reduce US peak demand by roughly 5%, which 
equates to 38 GW at current peak levels, or 380 100MW 
peaking power plants, or taking more than 300,000 cars off 
the road. If peak demand growth trends continue, by 2020, 
that number is greater than 400,000 cars off the road. And 
demand response is just the beginning. Demand response 
provides the technology and infrastructure for, and 
increases awareness of, energy efficiency.  One EnerNOC 
monitoring-based commissioning (MBCx) customer, for 
example, reduced energy use by 14%. Every 1% of US 
electricity saved eliminates approximately 17 metric tons of 
CO2 emissions.  
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Figure 2: To meet the peak demand problem without causing climate change, peaking power plants must be 
quick-starting, reliable and clean. No widely available generation technology meets all three criteria. 

Figure 1: Data from a regional grid operator showing the peak demand problem. Over 10 percent of the infrastructure is built 
for use less than one percent of the hours in the year. Source: Independent Electricity System Operator of Ontario, Hourly 
Demand Data File, January 2008. 
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Figure 3: US Peak Demand is growing at around two percent per year. If trends continue, it is on track to approach a terawatt 
by the early 2020s. Source: EIAl 2006 data and forecast up to 2011; straight line  
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