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Executive Summary

Introduction

Electricity markets in New England are lacking a critica component of efficient markets:
the ability of customers to respond to the availability and price of agood. Mechanisms
are not now in place to enable customers to determine on an hourly or daily basis the
amount of eectricity that they would like to buy & agiven price. Thisis unlike other
markets. For example, when the price of airline tickets rises, customers can decide not to
travel, or to trave at another less expensive time. Thisomisson of a“demand” response
from the New England dectricity marketsis a universdly recognized fundamenta flaw
that prevents the markets from being efficient and competitive. The purpose of this
report isto explain the goas of load response programs and detail exiting programsin
the Northeast (section 2), describe in genera terms the mechanisms available to meet
those goals (section 3), present issues that could be barriers to efficient programs, and
offer recommendations for moving toward amarket in which demand can influence the
supply curve through customer opportunities to respond to peek prices and reiagbility
concerns (section 4).

Overview of load response

In recent years there has been an increasing awareness that retail eectricity demand does
not have to be gatic with zero dadticity in the short-term. Retail customers can and will
respond to prices and other incentives in the wholesale power markets, given the
opportunity and thetools. Retail customers can ease tight capacity Situations and
mitigate reliability concerns by reducing consumption. They can discipline markets,
reducing the opportunity for market power exercise, by choosing not to purchase when
pricesrise. The activities of asmdl proportion of customers can provide vaueto dl
consumersin New England. Individua customers dso derive specific benefits from
changing their usage in response to wholesde markets. The ability for retall cusomersto
respond to pricesin the wholesale eectricity markets, or to short-term rdiability concerns
in bulk power supply, isacritical eement of efficient markets and reliable eectricity

supply.

Recent effortsin New England have focused on developing aload response program that
includes an economic component aswell as ardiability component. Stakeholdersin

New England have developed aload response program, approved by FERC and currently
being implemented, that would enable NEPOOL Participants to get paid for arranging for
load to be available for interruption as well asfor actud load interruptions in response to
reliability concerns or market prices. These proposals represent an important first step to
developing demand dadticity through load response in New England.

There will be areview of the summer 2001 program implementation in the fal of 2001.
That review will permit both the improvement of the current 1SO-administered load
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response programs and an opportunity to consider further expansion of load response
activities beyond the bounds of the ISO administered program.

Load Response Mechanisms

In the long term the criticad dements of load response include giving customers financid
incentives to vary their consumption in response to wholesadle market conditions, giving
them the tools to modify their ectricity usage in response to those signals, and
developing mechaniams for detecting changesin their dectricity usage in response to the
market Sgnals. There are avariety of pricing options ranging from red-time hourly
prices, to fixed rates with a variable component that provide economic sgnasto
customers based on wholesale markets.  In the short term, 1SO New England and market
participants have developed administrative load response programs designed to foster
price responsve demand from large eectricity customers. There are avariety of
mechanisms for customers to respond to price Sgnas. These mechanismsinclude
managing load using sophigticated communications and control equipment, ingdling
energy efficiency measures, and shifting dectricd demand to smdl customer-dte
generation.

Issues and Recommendations

It iscriticd to the proper functioning of competitive marketsin New England that
comprehensive and effective |oad response programs be put in place. These programs
must sour meaningful customer response to reliability concerns and peek prices. Severd
steps are necessary during program review in fall 2001 for this to begin to happen:

Stakeholders must be involved in program review.

Programs must be smplified.

Load bidding should be alowed.

Programs should include appropriate financid incentives.

Programs must alow broad participation.

The environmenta impact of load response must be mitigeated.

A variety of communications and control device providers must be digible.

Over the long term it will be necessary to baance the goa's of developing demand
eladticity, ensuring that customers (particularly small customers) are not exposed to price
volatility thet they cannot practicaly manage, and maintaining environmenta quality.
Long term issues include the need to explore avariety of options for customersto see the
redl price of dectricity, conagtent with the tools available to manage their demand. As
long as customers have no direct information about price variaions, they will have no
interest in managing their load to avoid system price pegks or rdligbility threats. It will
a0 be important to consder a variety of metering and load measurement issues.
Further, program review should be on-going to enhance programs as new information
and opportunities become available. These issues should be monitored on an on-going
basis and should inform decision-makers as load response programs devel op.
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Conclusion

Load response activities represent a sgnificant opportunity for innovation and
improvement in the eectricity industry. They are an essentia component of the
“competitive markets’ being developed across the country in that they alow for the core
interaction of supply and demand curves embodied in dl economic models. Effective
programs, and active load response initiatives undertaken by customers and their
suppliers, will ensure that load response can truly be avibrant and integral component of
wholesde dectricity marketsin New England. While load responseis not the answer to
all the difficulties we face in eectricity restructuring and wholesale market desgn, itisa
necessary element of al proposed solutions.

Synapse Energy Economics— Load Responsein New England’s Electricity Market
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1 Introduction

Inthelast severd years the eectric industry in Maine, New England, and other areas of
the country has been “restructured” at both the wholesde and at the retall levels with the
hope that competitive market forces will bring benefits to eectricity consumers. In fact,
the Federd Energy Regulatory Commisson is promising “light handed regulation” if
stakeholders in wholesde éectricity markets establish certain basic wholesdle market
dructures. However, to date, a critical element of competitive markets has been missing
at both the wholesale and the retall leve--that is customer’ s ability to decide not to buy if
adesired good or serviceis not available a a price they are willing to pay. Without the
ability for load to respond to supply conditions, the markets cannot be adequately
competitive.

According to basic economic theory of supply and demand, the market for any product
will reach the “optima” leve of price and sales volume where the product’ s demand
curve intersects with the supply curve Customer choice about the amount they are
willing to pay for aproduct, and a what price, is supposed to lead to the appropriate
balance between demand and supply, and to ensure that markets are sufficiently
competitive. Unfortunately in today’ s dectricity industry, customersreceive little or no
price information and have very few options for changing their level of usage on adally
or hourly basisin response to market conditions. Thisleadsto ademand curvethat is
essentidly verticd in the short-term — i.e., customers purchase a certain level of power
regardless of the price. Consumers demand for dectricity is assumed to be indadtic.

In recent years there has been an increasing awareness that this does not have to be the
case — that retall dectricity demand does not have to be static with zero dadticity in the
short-term. Retall customers can and will respond to prices and other incentivesin the
wholesae power markets, given the opportunity and the tools. Not only can retall
customers ease tight capacity Stuations and mitigate reliability concerns by reducing
consumption, they can aso discipline markets by choosing not to purchase (or selling
back) when pricesrise? It isnot necessary for all customers to participate in load
response; even the response of asmall percentage of customers can produce significant
benefitsfor al customers.

There are anumber of reasons for the lack of load response in New England markets.
One of the mogt significant problemsis that most customersin New England are charged
for eectricity on aflat, average retail rate. The rate does not vary in red-timewith
market conditions; therefore it does not provide customers with a varying price sgna
related to the cost of purchasing dectricity in wholesde markets at any specifictime. A
kilowatt- hour consumed in the early morning hours of an autumn night (when wholesde
prices are typically low) costs the same as a kilowatt-hour consumed on the afternoon of
ahot summer day (when wholesde dectricity prices are typically higher). Another

1 Of course, due to externalities and a host of other market failures this theory rarely holds up in practice.
2 Note that prices could rise due to capacity shortage or due to inefficient market conditions that permit
suppliersto raise prices above competitive levels.
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sgnificant problem isthat most customers are charged for their consumption on the basis
of pre-set load profiles, rather than based on their actuad consumption at different times of
the day. Therefore, a customer who consumes dl of their dectricity at night, is il
assumed to consume their eectricity throughout the day and night in the same proportion
as other average customers of a particular type. Third, because most eectric rates have
historically been average rates and most customer's have historically been assumed to
consume dectricity in ageneric, rate-class specific pattern, there has been little atention
to developing options for customers to modify their eectricity consumption in response
to circumstances (such as price or rdligbility concerns) that arise on any given day. Itis
important to remember, as discussed in more detail below, that the value to al dectric
consumers from load response exceeds the sum of the value to individua consumers who
participate in load response. Thereisanet (and large) societd benefit to each individual
consumer’ s choice to reduce consumption.

The absence of a vibrant demand response to tight capacity conditions and pricesin the
wholesae eectricity markets has emerged as amgor shortcoming, perhaps even afata
flaw, in the current structure of wholesale dectricity marketsin New England, in
Cdifornia, and dsawhere. The Federd Energy Regulatory Commission (“FERC”) has
identified the lack of demand response as a“major impediment to the competitiveness of
eectricity markets,” and required that 1SO and NEPOOL file aload response program by
early April, 20013

The purpose of this report isto describe what load response is and how it works,
including asummary of load response programs in the Northeast, and to identify next
stepsin creating atruly vibrant load response to market and supply conditions. The first
section presents an overview of the rdiability and economic benefits of load response.
The second section describes some of the mechanisms for load response. Findly, the last
section identifies issues that must be resolved in current load response programs in New
England; it contains short-term and long-term recommendetions.

2 Overview of Load Response

Retail customer response to wholesde eectricity prices or other market incentives can
serve severd important system-wide functions. For example, emergency load response —
reducing ectricad consumption in response to specific tight capacity Stuations— can

ease reliability concerns. Economic load response — reducing eectrica consumptionin
response to price sgnds or other financia incentives — can reduce peak wholesade
eectricity prices, mitigate price volatility, and reduce opportunities for market
manipulation.*

3 Order on Complaint and Conditionally Accepting Market Rule Revisions (“NSTAR Order”), July 26,

2000, page 23.

* To many “load response” may connote areduction in the total amount of electricity that a consumer uses.
However, “load response” typically encompasses any reduction by retail customersin their consumption of
electricity from the transmission grid at key times where such reduction istriggered by factorsin wholesale

markets.
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As agenerd matter, load response requires an incentive to eectricity consumersto
reduce their load in response to market conditions, and, in many instances, amechanism
for determining how much the dectricity consumer used a specific times. Theincentive
can come from exposure to red-time prices, from payments not to consume, or from an
opportunity to sell unused ectricity into the markets. The measurement of the load
response can be through an interval meter that measures a consumer’ s dectricity use a
short intervals throughout the day, or through an dternative such as a gatistica method
or attachment to the meter.

Both emergency and economic load response can be implemented with readily available
technology. For example, load response software can be ingtdled in abuilding (e.g., an
indudtrid facility, an office building or commercid establishment, or even ahome) that
would connect the outside world (market signals sent by the 1SO) with building control
gysems (e.g., thermodtats, light dimmers). The building owner or operator could choose
to respond to the market sgna or not. With currently available software, building
operators could be notified through email, cellular phone, and dpha-numeric paging of an
expected price spike (or reliability threat) and could respond as Smply as pressing a
“yes’ or a“no” button included with the system.  An affirmative response would trigger
predetermined changes to building systems (e.g., the lights could dim 20 percent, the AC
thermostat could rise 2 degrees) for aset time.

Emergency load response to serve ardiability function is not new. For years eectric
utilities and system operators have offered specid rates to customers who were willing to
curtall their load upon request from the utility or the system operator to avert short-term
religbility problems. On hot days when demand threatens to overwhelm the available
cgpacity on the system, customers willing and able to lower the amount of eectricity they
draw from the grid offer aresource that can be tapped to delay or avoid the need for more
drastic measures, including rolling brown outs or ralling blackouts. Load response can
aso provide amore long term reliability benefit. For example, the North American
Electric Reiability Council (“NERC”) cites economic incentives for customersto
voluntarily reduce |oads as one example of an gpproach to address transmission system
limitations, however NERC dtates that voluntary |oad response would not be sufficient to
ensure resource adequacy .’

Widespread recognition of the valueto all customers of having some retail customers
modify their demand for eectricity from the grid in response to wholesale dectricity

prices is more recent.® Economic load response focuses on creating alink between the
retail and wholesde markets through aretail cusomer’sresponse to variationsin
wholesale market prices. The idea of red-time pricing, or “spot pricing,” for retall
customers and the fundamental change such pricing can imply for the eectric industry
have been considered for many years.” However, it is only more recently that these ideas

> NERC 2000, at 33.

® Hirst and Kirby 2000, provides avery good overview of load response.

” For example, Schweppe, Caramanis, Tabors, Bohn 1988 provides an in depth and comprehensive
examination of theoretical and practical details pertaining to “ spot pricing” for retail consumers.
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have been widdly considered and explored among a variety of market participants,
regulators, and other stakeholders. See Attachment A for areview of some recent
research on the topic.

Asdiscussed in Attachment A, the system-wide benefits from load response can be
redlized in the form of reduced pesk prices, reduced volatility, market power mitigation
and enhanced religbility. In addition, individua customers can derive individua benefits
from reducing their usage of grid eectricity at pesk pricing times. Customers can avoid
the purchase of high priced dectricity. For example, if they pay rates thet aretied to
wholesale markets, they avoid pesak prices. In addition to avoiding peak prices, load
response enables a customer who is exposed to wholesdle prices to “ sdlf-insure” againgt
market volatility. Specificdly, the cusomer can manage its own load to shield itsalf

from pesk prices rather than paying a premium to asupplier for shielding it from
wholesale prices® Even if the customer is served by aload serving entity at fixed rates, it
may derive financid benefit from contractud arrangements with its supplier when the
customer’ s reduction of peak grid consumption reduces the supplier’ s obligation to
purchase at peak prices.

Customers don't just avoid costs associated with high prices or market volatility; they can
receive payments from “sdlling” the power they don’t use at market prices. In smple
terms, the eectricity that the customer decides not to use at peak times can be sold back
into the energy market at pesak prices. In fact, load response activities need not be
focused only on pesk pricetimes. At certain off-pesk times, energy clearing pricesin
New England are zero; a customer shifting their load to these times might only incur
transmission, distribution, and other non-generation charges, essentidly receiving
generation for free.

In order to remedy the lack of load responsein New England market structuresand in
response to FERC directives, 1SO New England and NEPOOL have developed aload
response program for Summer 2001 that will have two main components, ardiability
component and an economic component.® The summer 2001 program is intended to
overcome the lack of market incentives for load response due to flat retall rates, and load
profiling, and to capture some of the system-wide benefits of load response. This
program, as well as programs developed in New Y ork and in the PIM Control Areg, are
described in more detall in Attachment B.

3 Load Response Potential in New England

Although wholesdle dectricity pricesin New England are not as high nor asvolatile asin
Cdifornia, there are till many times during the year when energy pricesriseto very high
levels. During 2000, there were 66 hoursin 22 days during which the NE 1SO energy

8 Hirst and Kirby 2000, at 2, 10.
¥ NEPOOL March 19, 2001
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price exceeded $100/MWh (Attachment A). The energy prices ranged as high as
$6000/MWh on May 8, but the median price over $100 was $131/MWh.

At such price leves, the New England supply curve is very steep so that a modest
reduction in demand could produce a substantid lowering in the market clearing price.

To obtain a quantitative measure of the load response effect on market prices, we took a
fairly typica high price day of May 9, 2000. Figure 1 shows the supply curves derived
from day-ahead hid data for four selected hours on thisday.'® Note that even though the
peak demand on this day exceeded that on the previous day when the prices rose to
$6000/MWHh, the highest price on this day was $151/MWh.

Figurel. NE ISO Supply Curves For Selected Hourson May 9, 2000
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The issue then is what effect areduction in demand can have on the market clearing price
represented by these derived supply curves. For the points that fall on the curve, adirect
caculation suffices. For those points that are to the lft of the derived supply curve, we

19 To develop the supply curves for this day we used the day ahead bids data. This represents hourly bids
for up to ten blocks from approximately 290 assets. Not all assets are be available on any given day and

the bid prices may vary by hour. Note that the supply is slightly less expensive during the middle of the
day. We have overlaid on these supply curves the actual market clearing prices and loads for the peak
period hours. The correspondenceisfairly close except for the highest load hours where the clearing prices
lie to the left of the derived supply curve. There are several likely explanations for this. Thefirst isthat
some of the resources may be experiencing unexpected forced outages. The second is that insufficient
slow-start resources were committed to meet this level of load, so that higher-cost quick-start units were
brought up instead.

Synapse Energy Economics— Load Responsein New England’s Electricity Market Page 5



mathematically shift the curve to the Ieft to match the market price and caculate the price
effect on that basis.

To edimate the potentia value for load response, we take the 7 hours for this day during

which the energy price exceeded $100/MWh and calcul ate the market price effect of a
500 MW load reduction. This caculation is presented in Table 1.

Table1l. Potential Valuefor Load Response on May 9, 2000

Market Price Potentia
Load Price Reduction | Percent Revenue
Hour (MW) (¥MWh) | (¥MWh) | Reduction | Savings
11 17,891 100.70 7.40 7.3% $132,394
12 18,326 111.58 11.86 10.6% $217,352
13 18,623 112.49 11.86 10.5% $220,866
14 18,883 151.36 26.30 17.4% $496,611
15 18,864 150.56 33.46 22.2% $631,177
16 18,617 146.68 27.91 19.0% $519,604
17 18,344 135.60 14.32 10.6% $262,685
$2,480,689

Thisisasubstantia potentia price reduction in each hour, and sgnificant potentia
savingsfor just oneday. The actua economic impacts of load response are somewhat
more complicated. Mogt of the energy sold in New England is under bilateral contracts.
Thus during the hours of high market prices only afraction of the energy is actudly
purchased at those prices. However, high spot market prices influence the prices of
bilatera contracts so that they could have a carry-over effect into other hours.

Thisisof course only apreiminary illustrative calculation. A more complete andysis
would look at other high price periods and consider existing market arrangements such as
bilaterd contracts and supplier bidding behavior.

4 Load Response Mechanisms

In order to participate in load response, customers need tools to assist in reducing their
usage at the gppropriate times. The two main categories of tools are communications
devices that enable customers to see price variationsin red time, and mechanismsfor
modifying usage of grid dectricity a peak. Already many communications options are
available, an increased focus on retall consumers as an integral component of wholesale
markets will foster the development of new options. These communications and
response mechanisms are described in more detail below. Communications devices are
described primarily in the section on load management; however, the same or Smilar
devices can be used regardless of how the customer chooses to respond to market
conditions. Customers have two basic mechanisms for reducing their demand on the
locd dectricity grid. They can smply reduce their use of dectricity a key times through
load management or energy efficiency, or they can shift their source of eectricity from
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the grid to on-site generation, thereby reducing their use of grid eectricity, but not their
overdl use of dectricity.

4.1 Peak electrical load reduction —load management

One option for customers to respond to prices that reflect market conditionsisto avoid
using eectricity from the grid at peak hours by managing their dectrica load ether with
outright reductions in consumption or by shifting consumption to non-peak hours.
Customers need not necessarily watch price variations and make decisions each hour.
Thereisan increasing variety of automatic control options available to assst customers
in managing their dectrica usage in response to price variaion in the wholesale market.
This section highlights but afew of the options. The use of control technologies can
sgnificantly increase customer responsiveness to price variations. In one pilot time-of-
use program that used EPRI's Automated Energy Control System "the customers price
respongveness was found to be twice as great as in most previous studies of TOU price
response, where no such control technologies were involved.™!

There are avariety of suppliersthat offer tools for customersto work with their energy
service provider to manage their usage in response to market conditions'? For example,
Silicon Energy sdIsload curtallment software that alows end-users, energy suppliers,

| SOs and others to communicate about pricing and usage in red time. One possible use
for this software isfor an energy supplier to notify its end-use customers, viaemail, PCS
phone, and apha numeric paging, of a price spike and alow the customersto respond (by
decreasing or curtailing their usage).>® 1SO New England uses Silicon's software, which
was indaled by an application service provider Retx.com, in its load response pilot
program.

Retx usesits own Load Management Dispatcher (“LMD”) that monitors hourly prices
and the end-user’susage. The LMD dlows automatic responses so that certain actions
can be initiated from a centra location based on specific prices being reached (load
reduction a one price, complete shutdown at a higher price).X* Such an arrangement
means that an individua customer need not monitor redl-time prices, and that decisons
can be made up front about a customer’ s intended response to certain pricing levels (e.g.
reducing lighting intengty, cycling chillers and others).

Although not gpproved for use in the New England |oad response program for summer
2001, other applications exist. Stonewater Software Inc.’s subsidiary Energy1<t provides
infrastructure to 1SOs, energy suppliers, and end-users by ingtdling agateway computer
at acustomer's building that is connected to that customer's meter, and then provides

1 Braithwait and Faruqui 2001

12 Numerous companies involved in load response, including gateway providers, are listed on the California
I SO website at www.caiso.com Other websitesto |ook at include www.stonewatersoftware.com

www.si xthdimension.com www.envenergy.com Synapse Energy Economics does not specifically

endorse any of these companies or their products, but we provide them as an additional source of
information.

13 Personal communication with Giro luliano, Northeast Sales Manager, Silicon Energy; March 13, 2001.

14 See Retx.com website.
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ongoing service and information. Energy1st's gateway costs $1500 with a monthly fee of
about $100. The system can be directly connected to a company’s Ethernet cable or other
communication device and isintegrated with the building's contral sysems. An example

of this application is a program in the Sacramento Municipa Didrict in which a

building's lighting and HVAC systlems were st to automaticaly ramp down (lights
dimmed 30% and the AC temp increased 2 degrees) during peak price periods. Later,
when workers were surveyed, dl but one responded that they didn't notice anything
different from the reduced consumption. *°

Options are dso emerging for smdl customers, dthough, again, these options are not yet
eligible for participation in the summer 2001 |oad response programs in New England.
One resdentid time-of-use program that used an interactive communication device
demonstrated that partici Eants reduced usage by amost 50% during hours with the
highest wholesdle price®® Nexus Energy Guide software is another example of aload
response tool for smal customers. Nexus Energy Guide software uses currently available
internet-based communications equipment and load control equipment such as radio
controlled appliances and internet- controlled thermostats to enable residentia customers
to participate in load response programs and wholesae markets through responding to
real-time pricing.>” For residential customers to benefit from such software they would
need time sengtive rate structures (or at least an option to get a credit for a sell-back),
control equipment that is chegp and rdligble, gppliances with built-in controls and, in
most cases, advanced metering.

4.2 Peak electrical load shifting —on-site generation

Some customers may decide to respond to price variations by shifting to an aternate
source of power, such asan on-dte %]enerator, rather than reducing their eectrica
consumption a atime of high prices.® Many large customers have smal generators on
their gte. This generation has typicaly been used for emergency back-up generation
purposes, however, system operators, customers and their suppliers are quickly redizing
that on-site generation could provide an important dternative in some hours to
purchasing dectricity from the interconnected grid.

There are avariety of optionsthat currently exist for customer o+ Ste generation.
Photovoltaics, wind turbines, fue cells, biomass, microturbines, and interna combustion
engines (ICE's) fuded by natura gas or diesd are dl either available today or expected to

15 Only one of the approximately 50 employees who were working in the controlled section of the building
noticed any change, and he was walking from an uncontrolled are to the controlled area at the moment the
lights were dimmed. Personal communication with Kim Weaver, EVP, Stonewater Software, March 14,

2001.

16 Caves, Eakin, and Faruqui 2000, citing S.D.Braithwait, “Residential TOU Price Responsein the

Presence of Interactive Communication Equipment” in Pricing in Competitive Electricity Markets
A.Faruqui and K.Eakin, eds., Amsterdam: Kluwer Academic Press, in press as of April 2000).

17 Presentation of Harvey Michaels to Massachusetts Electricity Roundtable, March 23, 2001.

18 There are several termsin current circulation such as “ distributed generation” “customer-site generation”
“on-site generation” and “dirty little diesels.”
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be available by 2003.1° These technologies can vary in size, use, and efficiency and can
be used to meet a portion or dl of a customers load during selected hours or even most
of thetime. Thisreport does not address the issue of using on-sSte generation asa
primary or exclusive source of dectricity, but focuses on the use of on-Site generation as
atool for load response to wholesale market prices and/or rdiability concerns.

Customer-dite generation can be particularly appealing from ardiability perspective asa
resource for addressing capacity deficiencies.?® Many of these generators can be turned
on fairly quickly and, consequently, they can meet the stringent time requirements for a
resource to be useful in potential system emergency Situations. There' s a particularly
gtrong push in New Y ork City for the use of customer-sited generation, or distributed
generation, during summer of 2001 to ease reliability concerns (see, eg. New York
Times article March 20). Many stakeholders aso see customer-Ste generation as a useful
dternaive for customers purchasing eectricity from the grid during pesk pricing times.
SO New England projects that two thirds of the load response in the summer 2001
economic program would be from customer-site generation.?* Significant environmental
concerns associated with certain uses of distributed generation technologies as load
response are discussed in alater section of this report.

An dectricity consumer’s decison whether to use an existing on-Site generation facility

in aload response program is not as Smple as judt flipping a switch and may involve a
variety of factors, some of which till must be resolved. For example, some on-Site
generators have been permitted for use as back-up emergency generatorsonly. Such
generators are prohibited, under their current permit, from serving a pesk-shaving
function. Further, the potentid increased use of on-ste generation for load response,
rather than only emergency Stuations, raises issues associated with digtribution system
tariffs and back-up supply rates. More attention is being focused on what are appropriate
back-up and stand- by tariffs for customers with on-site generation, as well as reasonable
interconnection requirements, and distribution rates. These issues are receiving increased
atention in date environmenta regulatory forums, and will have a bearing on the use of
on-dte generation in load response programs.

4.3 Energy efficiency

Energy efficiency is one mechanism that dectricity consumers have used, and will
continue to use, to reduce their overdl eectricity consumption, and therefore their
electricity cods. It is different from load management and the use of on-Site generation
inthat it doesn't provide atool for customersto respond to varying market conditions on
adaily or hourly bass. Nevertheless, we mention it in thisreport in the context of load
response, snceit isamechanism for modifying dectricity consumption timing and
patterns. Infact, it isthe most readily accessible load response option for small
customers, pending the development of more sophisticated rate structures, advanced
metering, and end use contral tools. It isatool that can provide benefitsto individua

19 Greene and Hammerschlag2000.
20 See, Arthur D. Little, 2000.
21 presentation by Steve Whitley, |SO New England, to environmental regulators, November 30, 2000.
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electricity consumers as well as providing system wide benefits of pesk eectrica load
reduction.

In arecent report ACEEE looked at energy efficiency opportunities as an aternative to
expensve, polluting and paliticdly difficult solutions that have been proposed (such as
new power plants and expanded T& D) to address recent eectric system rdiability
problems?? This report recommends six specific energy efficiency programs that could
reduce pesk eectrica demand by 64,000 MW over the next ten yearsif aggressively
pursued. Those programs cover efficient HV AC equipment, proper large building
maintenance, and commercid sector lighting, which the authors identify as areas with the
most potentia for peak reduction.

Home air conditioning represents the largest single residentia contribution to pesk load
demands. In New Jersey, resdentid centra air conditioners are estimated to make up
about one sixth of resdentid pesk demand. Regrettably, about three-quarters of the 6
million resdentia ar conditioners sold annudly in the US are rated a the lowest
efficiency rating available on the market (at or near SEER 10). ACEEE’srecommended
nationd program for new and replacement resdentia cooling systems, modeled after
gmilar programsin New Jersey, seeks to make proper ingtalation and maintenance of
highly efficient equipment (that is currently available) a common practice®

Improper ingdlation and maintenance of cooling systems gresetly reduces efficiency.

The authors identify stepsto 1) improve the accuracy of refrigerant charging and
adequacy of arflow over coils and 2) correct duct leakage problems (which could save
“14% of the contribution to peak demand made by the average centra air conditioner or
heat pump”). The stepsfor resdentia cooling systems tune-up and repair include
incentives for consumers to have problems identified and treated, marketing to promote
qudified contractors, direct marketing to contractors to participate in program, providing
contractors with tools to identify and treat problems, a mechanism to ensure the qudity of
participating contractors and areferrd mechanism for customersto find qudified
contractors.?*

Commercid and Industrid HVAC equipment may be the largest contributor to summer
pesk demand. An obstacle to efficient equipment is that many developers have no
interest in operating savings so they ingtdl cheap systems; therefore, mandatory standards
may be necessary. In cases where the people who occupy and maintain a building dso
pay the energy hills, voluntary programs would help reduce demand. Therefore, this
program focuses on the selection and ingdlation of efficient HVAC equipment in C&l
applications®

The other programs that offer potentia for peak |oad reduction include Commercid
Building Retrocommissioning and Maintenance, which helps optimize energy-usng

22 Nadel, Gordon, and Neme, 2000.
23 Nadel, Gordon, and Neme at 8-9.
24 Nadel, Gordon, and Neme at 10-11.
25 Nadel, Gordon, and Neme at 11-12.
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systemsin commercid buildings, C&1 Lighting Retrofit Accderation, and C&1 Lighting
Design Enhancement. All of the above programs are modeled on existing, successful
program designs. 2

Load response efforts compliment energy efficiency efforts, but do not supplant them.

5 Issues and Recommendations

Implementing aload response program in New England for summer 2001 is a necessary
early step toward demand eadticity. As approved by FERC, the current program
contains some improvements over the previous program; yet barriers, such as complex
triggers and threshold digibility criterig, dill persst. Nonetheess, the experience has
been vauable in highlighting some of the complexities of usng load reponse asa
reliability tool and of incorporating price sengtive load into wholesde and retail markets.
The summer experience will prove useful in the fdl of 2001 when the programs will be
reviewed and revised. This section identifies areas to consider in that review and
includes recommendations for next steps that consumer advocates should support and
encourage. For amorein depth discussion of these issues, see Attachment C.

Near term improvements should focus on ensuring that programs dlicit sufficient load
response to bring meaningful reliability enhancement, and market power and price
mitigation. Near term improvements to the load response program will occur within the
context of seeking grester consistency between New England and PIM markets due to
SO New England's proposal in March, 2001, to develop a Standard Market Design,
based largely on the market design currently implemented in the PIM Interconnection.

On amore long-term basis, it will be necessary to address some of the complex issues
associated with more widespread involvement in load response, such as whether and how
to provide financid incentives and advanced metering to al customers.

5.1 Getinvolved in program review

The programs could best be improved with the input of dl stakeholdersin the process.
An important sector that seems largely missing from the discusson is the largest, most
affected group — consumers. Therefore, consumer advocates should be encouraged to
participate in the fall 2001 program review process since they can provide the vauable
public policy and public interest perspective that often getslost in the debate. Consumer
advocates should contact |SO New England and request to participate in the program
review in thefdl. Consumer advocates should aso work with individua NEPOOL
Participants as the program isimplemented to identify barriers and disncentives to
participation, and to determine how the program could be changed to become more
effective.

26 Nadel, Gordon, and Neme at 12-16.
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5.2 Simplify the load response program

The current New England programs rely on specific program triggers, such as price
thresholds, times of day, and requests from the 1SO on days of tight capacity. These
program features make the program confusing and are a deterrent to participation. In
addition, program triggers may not be appropriate for the economic program, since
participants should be able to respond to prices that they determine are favorable to them
a any time of day and a any pricelevel. The program should be smplified to ensure
meaningful participation.

5.3 Develop aload bidding alternative

There should be an dternative for more sophisticated customers to participate actively in
markets. It isimportant to find ways for load to participate in the energy markets rather
than just being a price taker. For example, load should be able to submit abid to reduce
load at a certain price and with conditions, or bid parameters, such as aminimum
curtailment period. Under a bidding option, load that does not reduce as bid should be
pendized. Careful review of load bidding implementation should ensure that load
bidding is not subject to gaming. Load bidding would offer load more control and
certainty to customers; consequently it islikely to provide more flexibility and load
reponsveness. This dternative should not be delayed until the implementation of the
multi- settlement market system; instead options for offering a bidding component next
summer should be explored.

5.4 Provide appropriate financial incentives

Financia incentives to encourage customer participation in load response programs are a
necessary part of the start-up of these programs. There are severa reasons that paying
cusomersisjudtified. Firgt, when the ISO cdls for load reductions in order to avoid
blackouts, there is a system-wide benefit of enhanced reliability that should be shared
with those curtailing their load. Second, when a customer is paying average rates, there
is no incentive for that customer to modify its demand because of market conditions; a
payment to that customer could overcome such abarrier to participation. Third, financia
incentives raise avareness and increase interest in this“new” concept. Findly, some
payment isjudtified in Stuations where a participant’ s actions can contribute to an overal
system benefit, such as reducing the opportunity for market power exercise or lowering
the energy clearing price. To date, there are indications that the economic incentives
contained in 1SO New England’ s load response programs are not sufficient to enable load
response to be a meaningful factor in the New England markets. Without adequate
incentives, the load response program will merely exist on paper, without offering any
system-wide benefits.

5.5 Expand participation alternatives

The summer 2001 |load response program, as currently proposed, would alow
participation only by the largest customers, those with an interruptible load of at least 100
kW and with an interva meter. These limits raise issues of equity and reduce the value
of results that can possibly be achieved from the programs. While dlowing dl end —use
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customers to participate in aload response program is not feasible at thistime, there are
steps that can be taken to increase the range of possible participants. I1n the absence of
widespread interval metering, a variety of load profiles could be used, specificaly for
smaller customers with certain types of controllable appliances (e.g, water heaters, air
conditioners). In addition, stakeholders should encourage the development of dternatives
to interval metering and should support the option of aggregating customers for load
reduction.

5.6 Mitigate environmental impact

Increased interest in load response raises potentidly significant environmenta issues
asociated with how small scale generation will interact with the exigting electrical

system. In some instances there could be costs, such as where increased generation from
amdl dirty generators adds to overal emissons during the year or during particular hours
of bad air qudity. In some instances there may be benefits, such as where the availability
of customer-Ste generation to cover rare contingencies permits more optimal dispatch of
larger generating stations. L oad response programs introduce incentives that did not
previoudy exist for the operation of smdl scae, customer-dte generation.

It is critica for wholesde market participants and government entities to support the
efforts of environmentad regulators to keep step with developments in wholesde dectric
markets and bulk power system operation. From a market efficiency standpoint, the
efforts to develop appropriate permitting procedures for the use of customer-site
generation in load response would ensure that customer-site generation does not have a
competitive advantage over larger centrd generation facilities that are subject to avariety
of environmentd regulations. Environmenta regulatory efforts should not be seen as
hindering load response but instead as supporting efficient competition in afashion
consgtent with citizens' demands for a clean hedthy environment.

5.7 Provide open access for suppliers of load response
communication and control

Only one provider of load response communications and control devices has been
approved for the summer 2001 load response programsin New England. Thisisa
serious program flaw that must be eiminated in the future so that cusomersin New
England can benefit from dl the available technologies that are currently being tested in
Cdifornia, NY and PIM. Stakeholders should encourage the 1SO to gpprove a variety of
software and hardware providers that can provide the data in the form required by the
ISO. In addition, program review should include an opportunity to learn from avariety
of suppliers, incorporating lessons learned from their experience in other regions and
goplications. Enabling participation from multiple suppliers will facilitate program
development asit will provide a more centra forum for compiling a pecific
understanding of emerging load control tools, systems and communication devices.
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5.8 Enable a variety of incentives for end use customers

Mogt customersin New England are insulated from wholesale market price variations,
and thus do not have an incentive to manage their dectricity consumption on an hourly or
daily basis. The current load response programs should creste aload response incentive
for some customers; however, additiona mechanisms to create incentives for load
response should be explored and facilitated over the next few years. Whileit isnot
necessary for dl customersto participate in load response in order to derive important
system-wide benefits, it isimportant over time to enable participation from awide range
of customers who are interested.

Redl-time pricing is clearly one incentive for load response; payments not to consume,
and the opportunity to sell unused eectricity into the markets are other options that can
be developed, as well asavariety of pricing structures.  All of these options should be
explored and encouraged in order to facilitate load response in New England. While
interested customers should be able to participate, it isimportant, particularly for andl
customers, to ensure that they are not exposed to price voldility that they have no
practical ability to manage.

5.9 Explore metering issues

A common misperception about load response is that, in order for it to work, all
customers must be exposed to rea-time prices and have interva meters. Asdiscussed
above, even load response from a smal percentage of customers can have significant
benefitsto al customers; therefore it is not necessary for all customersto participate in
load response in order to achieve widespread benefits. In addition, there may be some
mechanisms for enabling non-interval metered customers to participate in load response
programs, such as dternative load profiling and load reduction aggregation. However, it
will beimportant in the next few yearsto consider metering issues associated with
enabling more pervasive load response.  Issuesinclude considering whether advanced
metering is necessary for al customersto participate in load response for either equity
reasons or market efficiency reasons, what metering options are available, and what the
cost of inddlationis. Advanced metering need not imply red time pricing; however,
advanced metering can facilitate the measurement of a customer’s usage a specific time
intervals.

5.10Ensure on-going review to continue program improvement

Review of the load response program should not just be a one-time effort. On-going
program review will provide an opportunity to improve the program in response to new
information and opportunities. On-going program review should include a concerted
effort to gather information on experiences from entities that have participated in the
program as well as from those who have not. There are anumber of program details that
must be worked out for the program to be effective, and actua experience with program
implementation will provide criticd information.
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6 Conclusions

The dectric industry in New England has changed significantly in the last five years.
Now that the dust has begun to settle from the initid round of activitiesin restructuring
wholesdle and retall dectric marketsin New England, it is clear that a Sgnificant and
critical component ismissing. For the most part, demand for dectricity is il trested as
ddtic and indladtic in daily markets. However, there isincreasing attention to the critical
role that more dynamic and astic consumer electricity demand can play in ensuring
reliable and competitive eectricity supply.

This report focuses on currently proposed load response programs as a platform for
increasing the eladticity of dectrica demand and developing greeter load respongveness
to wholesale markets and reliability concerns. Development and implementation of load
reponses programs highlights the complexities of using load response as areliability tool
and of incorporating price sengitive load into wholesdle and retail markets. Information
and experience gained in the development and implementation of the load response
programs for summer 2001 will provide asolid foundation for improving the programsin
the future as well as for expanding load response opportunities beyond the current
programs offered by 1SOs.

L oad response programs developed by 1SO New England and NEPOOL represent
important and critica steps towards greater demand elasticity in New England markets.
It isessentid that the programs trigger real price reponsiveness in order to afford some
relief to customersin New England from the existing dysfunctiona markets. It isaso
important that such relief not be accompanied by unacceptable health and environmenta
impacts, aswould occur if al of the load response comes from customer-site distributed
generation.

Efforts to improve the programs following implementation in summer 2001 should

include specific efforts to ensure that the programs are not needlesdy complex and
unappealing, ensure aload bidding dternative, develop dternative load profiles and other
dternativesto interva metering for certain load response measures, offer load reduction
aggregation, address environmenta impacts, and provide open access to suppliers of load
response communications and other services.

Congdering these issues based on program implementation during summer 2001 will
provide a strong foundation for improving the load response program for implementation
in subsequent periods. Resolution of these issues will dso have bearing on the expansion
of load response opportunities beyond SO administered load response programs. As
customers and retail providers (including suppliers and aggregetors) gain experience with
load response, they are likely to discover myriad arrangements for deriving benefits from
active load management in response to wholesde market sgnas. Not al load response
activities need flow through 1SO administered |oad response programs.

The current load response programs focus primarily on large customers. Beyond the
refinement of 1SO administered load response programs, significant questions remain
regarding the eventua pervasiveness of |oad response opportunities. While load response
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from afew large customersislikely to bring significant economic benefit to al customers
in New England, it will be important to consder expanding load response opportunities
for dl customersto ensure that al desirable load response opportunities are captured.

For example, aggregating demand reductions from hundreds of smal customers could
provide the same economic benefit while having much lower environmenta impact than
asgngle cusomer using asmal generator for load response. It is aso important to ensure
equitable treestment and opportunities for large and smdl customers alike. Load response
will become an increasingly important eement of customer choice, so that customers will
choose not only their dectricity supply option, but will seek dectricity demand options
such as load management and energy efficiency that can reduce their overal consumption
aswell asther bills

Of course, load response is not the magic response to al of the Sructura problems that
exig in the New England markets and to the difficult issues facing the region.

Developing load response programs and opportunities must be one of the many on-going
activities to effect the trangtion from regulated verticaly-integrated eectric utilities to
competitive wholesde and retail dectricity markets. A market that alows load to respond
to prices and reliability needs could spur further development or improvement of new and
exciting compliments to bulk power supply such as advanced building control
technologies, and clean on-Site generation technologies. Without thoughtful initiatives
based on a comprehensive approach, the full potentia benefits of load response to
wholesdle markets and reliability concerns could remain untapped as market participants
and customers rely on smple load curtallment and exigting dirty on-sSite generation from
large customers.
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Appendix A
Some Recent Findings On Load Response

A September 1998 study of the design of ectricity marketsin New England first
emphasized the importance of economic load response in New England Markets. The
report identified demand-sde bidding as acritica component in economic efficiency

both for short-term demand dadticity and to spur long-term investmentsin price-senstive
demand reduction technologies. The report dso emphasized that demand-sde bidding is
important for market power mitigation and to improve system operations. The report
concluded that the absence of demand-side bidding “is an artifact of the era of regulation,
which focused on the supply side” taking short-term demand as given.*

Since 1998, the need in New England for ademand response to prices in the wholesale
markets has become apparent to al market participants and observers. There has been an
increasing urgency among regulators, consumer representatives, and market participants
to create more dadticity of demand. For example, last year the Federa Energy
Regulatory Commission placed a very strong emphass on demand dadticity asan

essential eement of efficient wholesale dectricity marketsin New England. FERC

gated in June 2000 that “it is becoming evident that a successful trandtion to competitive
eectricity markets will necessarily involve an increased participation of the demand sde

of the market in making resource decisons. Such participation can serve to discipline
prices by bringing supply and demand into balance and thereby reduce cals for
intervention in markets through price caps.” (CMS/MSS order, June 28, 2000 at 15-16).
In July 2000 the Commission stated that “lack of price-respongve demand isamgor
impediment to the competitiveness of eectricity markets.” (NSTAR order, July 26, 2000,
a 23).

A recent report from the Regulatory Assstance Project summarizes the system-wide
economic benefit of economic load response: “In competitive, wholesale markets where
al power plants receive the market clearing price for each hour of operation|[...] the
ability to reduce pesk demand reduces the power costs paid to every unit running at the
time of the peak. [....] Now the benefit of demand reduction has jumped from the value
of avoiding amargind unit to asystemwide multiple of that value™® Some estimates of
the impact of load response show large price decreases from even asmdl reduction in
consumption during peek hours. For example, arecent article shows the lower prices that
would result during "spike' periods if varying percentages of customers (at varying levels
of price elasticity) participated in aload response program.*

! Cramton and Wilson 1998, at 27

2 Note that the emphasis is on the inelasticity of short-term demand. This does not denigrate the many

%/ears of successful work in Maine and New England to improve energy efficiency in electricity use.
RAP 2001, at 1.

4 Caves, Eakin, and Faruqui 2000.
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Table A.1. Lower Prices During Spike Periods Dueto L oad Response Program

Market Price Eladticity of Demand

Share 0 0.1 0.2 0.3 0.7

0% $10,000 $10,000 $10,000 $10,000 $10,000
5% $10,000 $6,189 $4,765 $4,063 $3,182
10% $10,000 $4,141 $2,656 $2,021 $1,253
15% $10,000 $2,945 $1,667 $1,180 $620
20% $10,000 $2,199 $1,146 $776 $373

Source: Caveset d. “Mitigating Price Spikesin Wholesde Markets” The Electricity
Journdl, April 2000.

In arecent joint submission to the FERC, NEPOOL and SO New England state that
“wholesde energy prices generdly are stable for the vast mgjority of hours. For that
reason, the mogt effect from aload response program would reduce the dectricity market
clearing price (ECP) in those few hours each year when demand is high and the price
supply curveissteep. During these times, very smdll reductions in demand can
dramatically reduce clearing prices”® As shown in Figure A.1, prices exceeded
$100/MWh in less than one percent of total hoursin 2000. Consequently, reduction of
grid dectricity usage in one percent of hours could significantly reduce the total annua
cost of dectricity purchasesin New England.

FigureA.1. Frequency of SO NE Energy Clearing Pricesin 2000

Frequency of Energy Clearing Prices Above
$100/mWh, 2000
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Customers’ &ghility to decide not to purchase dectricity when market prices are very high
reduces the opportunities of the exercise of market power. Asnoted in the PIM Market
Monitoring Unit’ s State of the Market Report for 1999: “Low price eadticity of demand,
price-indagtic demand, is a significant contributor to the market conditions which make

> NEPOOL and ISO New England, February 2001, at 5.
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the exercise of market power possible”®  When demand isindlastic, and demand is near
available capacity, generators can be farly sure that the system operator will have to
accept dl offersfor generation, including offers at high prices.

6 PIM June 2000, at 23.
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Appendix B
Existing Load Response Programs

Market participants and system operators in New England, New Y ork and the PIM

I nterconnection have taken the first step in increasing demand eadticity. They have been
developing both emergency and economic load response programs for the summer of
2001. These programs are described below. The primary focusis on New England;
however New Y ork and PIM are included because of the importance of increased
coordination between the control regions. Also, the load response programsin other
regions can provide useful ideas for the further improvement of programsin New
England.

B.1 New England

Stakeholders in New England have been working in recent years to develop some degree
of load response in this region. This section describes previous rdiability programs,
current proposed programs, and load-bidding thet is anticipated as part of the multi-
settlement markets that are currently under development.

Previous programs

For the past two summers |SO New England has developed a*“ curtailable load program”
asatool to use during times of capecity deficiencies Under this type of program,
customers sign up in advance of the summer period for the option to reduce load, when
notified by 1SO-NE, in exchange for hourly payments at specific amounts. When cdled
upon, customers may reduce the amount of power they draw from the grid by decreasing
their dectricity consumption or by shifting to smdl on Ste generators to supply their
eectricity demand. Customers may choose not to curtail load when called upon, but
would then not be digible for any payment. The Summer 1999 program provided afixed
hourly payment for curtailed energy. It was initiated on an expedited basisin August
1999 in response to severa severe capacity deficiency eventsin June and July of 1999.
Approximately 120 MW of customer load was enrolled. The Summer 2000 program
provided for hourly payments at three different minimum thresholds, or at the hourly
energy clearing price, whichever was greater. For the Summer 2000 program, over 900
customers signed up through NEPOOL Participants for atotal of 240 MW.? In Summer
1999 and Summer 2000 1SO New England did not have to cal upon customers to reduce
load due to the lack of any capacity deficiency events that would have triggered
implementation.

L A “capacity deficiency event” occurs whenever | SO-NE’s hourly forecast indicates that available
generation resources cannot meet pre-established reliability criteriafor specific quantities of energy and
reserves.

2 |SO New England presentation to NEPOOL Markets Committee January 23, 2001.
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Programs for summer 2001

SO New England and NEPOOL have devel oped aload response program that will be
ready for implementation in Summer 2001 that will have two main components, a
reliability component and an economic component.® The reliability component is

expanded for 2001 and the economic component of the program has a more market- based
design. In addition, both components are intended for year-round operation, in contrast

to the two previous programs that operated only during the summer period.

Demand Response Program
The Demand Response Program would use load response to aleviate tight capacity
Stuations and to maintain adequate reserves for responding to the sudden failure of a

magor generating unit.

For 2001 the I SO proposes to expand the use of load response for reliability purposesto
explore how the potentia for grid load curtailment can assist in meeting mandatory
reliability requirements. 1SO New England, and other control system operators, must be
prepared to respond within specific and brief time periods (10 to 30 minutes) to mgjor
supply interruptions caused by the sudden loss of the control areal s largest or second
largest source of supply. In the past few years, in order to meet its reliability
requirements and due to a shortage of generating units that can start up very quickly, 1ISO
New England has been forced to run severd large units a less than full capacity in order
to be able to boost production quickly should the need arise. This *over-commitment”
policy has crested sgnificant uplift costs, inefficient operation of generating units, and
increased air emissions* Now, the 1SO is considering how the ahility to quickly drop
load, rather than increase supply, can be used to meet these reliability requirements.
Under thistype of program, customers who are able and willing to reduce their demand
for dectricity from the grid in less than thirty minutes would sign up and would be
expected to reduce their demand if called upon by the 1ISO. Customers would be digible
for adaily payment as an operating reserve for their potentid to reduce load, and would
be eigible for an hourly payment as energy for any actua curtallment. Customerswho
did not respond to an 1SO request for curtailment would be dropped from the program.
Detalls of digibility and payment are described in more detail below.

To bedigible for the Demand Response Program customers must have interruptible load
of at least 100 kW, must be capable of interrupting within thirty minutes of an 1SO
request, must have interval metering, and must use an 1S0 certified internet- based
communication supplier.> Program participation requires real-time metering technology
(interva meters) tied to an internet vendor-supplied program that alows the 1SO to provide
the resource owner with five minute real-time price signas. Interval meters permit
documentation of the customer’ s response in real-time, thus confirming that aload reduction

¥ NEPOOL March 19, 2001
“ 1SO New England estimates that daily reserves overcommitment is approximately 1300 MW. The costs
for these “extra’ reservesis socialized among all NEPOOL participants as an “uplift” cost. 1SO-NE
Eresentati ontoair regulators 11/30/00.

The 100 kW threshold was chosen since it essentially correlates with the use of an interval meter.
Presentation by Robert Burke to NEPOOL Markets Committee, January 23-24, 2001.
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has occurred. Without this technology the SO would not have the capability of identifying
and quantifying an individua customer action. NEPOOL has agreed to cover the costs of
the first 1000 ingtallations of the internet-based communi cations equipment necessary for

participation in the program.®

Customers may reduce the amount of power they draw from the grid by reducing their
electricity usage or by shifting to smdl on-Ste generators to supply their dectricity
demand. Customers must sign up for the program through a NEPOOL Participant, and it
isthe NEPOOL Participant who receives payments under the program. Paymentsto the
customer would be governed by a contract between the customer and the NEPOOL
Participant. The NEPOOL Participant would receive reserve payments at the reserve
market clearing price for the amount of load it Sgned up for interruption, and it would
receive the energy market clearing price for the amount of load that actually interrupted
at the request of the ISO. The customers baseline usage profile would be based on
actua hourly usage in the previous ten business days, with an adjustment based on pre-
interruption |loads.

Price Response Program

Under the economic component of the program, customers would be paid to voluntarily
curtail their consumption of grid eectricity during certain periods when 1SO New

England declared that the load response program was in effect. The Price Response
Program would be in effect on any nonholiday weekday where the 1SO forecasts that the
energy clearing pricein at least one hour between hours 8 and 23 (i.e. 8 am. and 11 p.m.)
would exceed $100/MWh. The ISO could declare the program operationd either based
on its day-ahead forecad, or if it determined within a particular day that the pricein a

later hour would exceed $100/MWh. Entities signing up customers would be paid the
actua energy market clearing price (ECP) for each hour of interruption. Paymentsto the
load responsive customer would be determined through a contractua arrangement with
the entity signing up the customer. A customer could sign up through the NEPOOL
Participant that serves their load, or through athird party NEPOOL Participant.

Eligibility for this program is largely the same as the Demand Response Program without
the requirement for athirty minute response time. NEPOOL has agreed that haf of the
cogt of the first 1000 internet communications devices for the economic load response
program (estimated at about $2000 each) would be covered by market participants.” As
in the Demand Response Program, customers could implement load reductions, shift to
on-dte generation, or use acombination. 1SO New England has projected that
gpproximately 2/3 of the participants in the reliability and economic components of the
summer 2001 program would shift their electrical consumption to on-site generation.®

Both programs will be reviewed after the summer to evauate how well they functioned
during the summer and to examine opportunities for improving and expanding the

® NEPOOL March 19, 2001 a 5.
" NEPOOL March 19, 2001 at 2-3.
8 Presentation of 1SO New England to environmental regulators, November 30, 2000.
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program. Recommendations for changes will be made to the NEPOOL Participant’s
Committee at its November mesting, currently scheduled for November 2, 2001.

TableB.1. Summary Of New England L oad Response Program For Summer 2001

Demand Response

Price Response Program

Program
Load sze End user must have 100kw- | End user must have 100kw-
5MW of interruptible load 5MW of interruptible load
Program availability Between 0800 and 2200 on | When 1 SO forecasts that

non-holiday weekdays and ECP will exceed
upon SO request for $100/MWh in one or more
interruption. hours between 0800 and
2200.
Responsetime Within 30 minutes of 1SO None
request
Duration of interruption Usualy two hours, but Up to customer
could be longer during
capacity congdraints
Participation Interval meter Same as Demand Response
requirements | SO-approved internet- Program
based communication
device
Payment to Customer Determined by through Same as Demand Response
contract with NEPOOL Program
Participant
Payment to NEPOOL Participant receives Participant receives energy
Participant availability payment, based clearing pricesfor actud
on reserves market price, interruptions.
for load thet is available for
interruption between 0800
and 2200 on non-holiday
weekdays. Participant
receives energy clearing
pricesfor actud
interruptions.
Penalty for non Forfeit reserves-based None.
performance payment back to most
recent of last interruption or
firg of month.
Cost of communications NEPOOL funds 100% of NEPOOL funds 50% of

equipment

firg 1,000 ingtdlations

firgt 1,000 inddlations
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B.2 NY ISO- 2001 programs

Stakeholdersin New Y ork have also developed programs to enable load response to play
arolein addressing rdiability concerns aswell as respond to wholesale market prices.

Emergency Program

The Emergency program is open to Load Serving Entities, NY1SO direct customers,
aggregators, and end-use cusomers with aminimum of 100 kW reductions that can be
implemented within two hours. Participating entities must have interval meters and can
achieve the reductions by reducing actud loads or turning on stand-by generation,
including diesds. The program will beinitiated by NY SO based on the “in-day peak
hour forecast” indicating a reserve peak shortage or a sudden mgor emergency.
Customer payments will be based on measured reductions compared to a* basdling”
edablished by an average of the five highest hourly loads in the previous ten workdays.
The basdines will not be weather-adjusted. Payments will be for a minimum of four
hours, assuming the customer reduced load in each of those hours, based on the higher of
$500 or the locationa-based margind price (LBMP) for each hour. There are some
adjusmentsif the “event” isless than four hours or longer than four hours.

I ncentivized Program

This program alows for day-ahead bids of curtailable capacity that can include bid
parameters of minimum load, minimum run time, dart-up costs, and other features that
enable load to be “just like a generator.”® Load reducers get to bid as a"negative
generator.” For example, they can specify contiguous hours " stripped together” for which
they want to be considered for load reduction; they can aso specify "fixed load reduction
costs' to be considered as a part of their bid. For thisfirst year, only host LSES can
participate; work is on-going to alow any “customer service provider” (CSP) to
participate. Entities can participate with actua |oad reductions or by starting up on-dte
generation, but diesdl generators are specificdly indligible for this program. Smdl non
diesdl generators on the owners side of the meter can aso bid in using the preceding
"negative generator” format; but they will only get locationd margind price and will not
get to keep thar "price of eectricity avoided.”

Payments would be based on reductions compared to a baseline of recent use, asin the
emergency program, and would be based on the LBMP. Load reduction bidsthat are
accepted by the 1SO will have to verify that they actudly reduced their usage; if they do
not, they will be subject to a pendty of ten percent of the higher of the day-ahead price or
the rea-time price. The entity’s bid- price for load reduction would be eigible to st the
LBMP, just asagenerator’s bid is digible to set the LBMP. Fallureto provide the “as
bid” reduction would result in a penalty set a 110% of the day-ahead LBMP or the real-
time LBMP, based on specific factors. The incentive part of the program expires after 3
years, the rest of the program continues until changed by anew NY1SO vote. Therewill
be thorough evauations directed a improving program operations after each capability

period.

® Presentation of David Lawrence, NY 1SO, to NY 1SO Load Response Conference, March 22, 2001.
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B.3 PJM — 2001 programs

PIM has dso developed emergency and economic load response programs that it filed on
March 30 a FERC. The PIM Members overwhemingly supported the emergency load
response program; but were unable to come to agreement on the economic load response
program. The PIM Board filed the economic |oad response program on its own initiative,
attributing the PIM Members inability to agree on the economic load program to
disagreements over mechanics of the program and to the impacts of the program on the
merket position of specific groups of stakeholders!® PIM has designed its program as a
pilot that is scheduled to terminate May 31, 2002.

Emergency Program

The Emergency Program would pay for actud load reductions during system emergency
conditions. To be digible for participation in the program an entity must be a PIMM
member, either under PIM’ s regular membership provisions, or under specid
membership provisons cregted for the load response program. A participant in the
program must be capable of reducing at least 100 kW of load for atota of at least ten
hours over the pilot period. Participants may participate with actua |oad reductions or by
shifting load to an on-Ste generator. The participant must be available for interruption
during any hours between 0900 and 2200 on any or all days of the week and be able to
respond to an PIM’ s request for interruption within one hour of the request. Findly the
participant must meet certain metering requirements. For actud load reduction, a
participant must have an interval meter capable of recording integrated hourly values for
the hour prior to the event and each hour during the event. For shifting load to an on-site
generator, the participant must have an interval meter cgpable of recording integrated
hourly vaues for the actua net generation. Participants must be cgpable of receiving

PIM natification.

For actud interruptions, the participant would be paid the higher of $500/MWh or the
gpplicable zona locationd margind price. Payments for the program will come from
entities that purchase from the PIM energy market in the hour of interruption.

Economic Program

The Economic Program would pay for actud load reductions at the higher of $500/MWh
or the zond locationa margind price where the load is located, net of the retall rate that
the customer would have paid for an equivadent amount of ectricity. Eligibility for the
program is largely the same as for the Emergency Program. However, participants must
notify PIM of the price a which load reductions will occur prior to, or at the sametime
as, theload reduction.  The metering requirements for customer load reduction are
dightly different than for the Emergency Program. For actud load reduction, a
participant must have an interva meter that measures load drawn from a specific process
or application and shows that the process or gpplication was hdted for the purposes of a
load reduction and not due to normal operations.

10'p3M March 30, 2001, at 3-4
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Table B.2 presents a summary of emergency and economic programs in the New
England, New Y ork and PIM 1SOs.
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TableB.2. Comparison of Load Response Programs Among Northeastern 1S0’s!

Aspect of PIM - 1SO NY-1SO NE-1SO
program
Filed a FERC Yes. 3/30/01 ERO1-1671 Yes. Emergency Opt. 3/13/01 Y es. 3/19/00 EL00-83-005
ERO1-1520 (approved 4/26/01) Approved 5/16/01
Economic. Option 4/5/01 ERO1-
1740
Prior ISO Implemented Emergency Program No prior experience. Curtalable load programs in summer
program in Summer 2000 — .80 MW of 1999 (120MW enrolled) and summer
experience participation. 2000 (240MW enrolled).
Emergency Load | Yes- Pays customer (or CSP) Y es. — Emergency Demand Yes. Pays CSP Energy Clearing
Response greater of $500/MWh or LMP Response Program pays CSP Price (ECP) for actud interruptions
Option? where load response is located. greater of $500/MWh or LBMP on non-holiday weekdays between
with a4 hour minimum payment? 0800 and 2300.
Economic Load Y es— Red Time Economic Y es— Day Ahead Economic. Load Yes. Pays CSP ECP for actua
Response Program. Pays customer (or CSP) Curtailment Program alowsload interruptions when 1SO NE has
Option? LMP minusretail price of energy. reducers to bid asa"negative forecast an ECP greater than
generator.” $100/MWh in at least one hour.
Types load 100kW minimum. 100 KW minimum. Distributed Interruption of 100kW-5MW within
response - Didtributed generation (non generaion (non synchronized) (up 30 minutes of 1SO request. Includes
Emergency synchronized) to 200 hrsfor diesd) Load reduction, customer-sited
Load reduction (metered with an Load reduction (metered with an generdion, or acombination.
interva meter) interva meter)

! Table prepared by Chris Cook, E3 Energy Services LLC, with input from Lucy Johnston, Synapse Energy Economics. Originally submitted as Attachment A
to the Comments of the Public Interest Organizations regarding the PIM load response program, filed April 19, 2001 in docket ER01-1671. Included with

E)ermi ssion of Chris Cook.

The minimum payment provision isfor $500 for the greater of 2 hours or the length of the emergency. If the emergency islessthen 4 hours but greater then or
equal to 2 hoursthe CSPis paid the greater of $500 or LM P for the length of the emergency and LMP for the remainder of the 4 hour period.
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Typesload Digtributed generation (non Aggregated to 1 MW minimum. Same as emergency, but diminates
response - synchronized) Non diesdl digtributed generation. minimum response time of 30
Economic Load reduction (constant process Load reduction. minutes.
metered with an interva meter).
Payment to Greater of $500/MWh or LMP Greater of $500/MWh or LBMP Pays CSP for load available for
participant where load responseis located. where load response islocated interruption during pesk weekday
(customer/CSP) - | Payment based on load difference (four hour min. payment). Invoked hours at operating reserve clearing
Emergency between hour before PIM callsMax. | when NYISO identifiesan price. Pays CSP Energy Clearing
Emergency generation and that Operating Reserve Peak Forecast Price (ECP) for actud interruptions
during the emergency. Payment Shortage or Mgor Emergency. on non-holiday weekdays between
made directly to customer (or CSP). Payment made directly to CSP. No 0800 and 2300. Payment from CSP
ALM Customers limited to limitation on Specia Case to customer based on their
participation in excess of contracted Resources participating. contractua arrangement.
amounts.
Payment to LMP minus customer’ s retal rate. If CSP bid is accepted by 1S0, Pays CSP ECP for actual
participant Payment based on metered customer paid higher of bid or interruptions on non-holiday
(customer/CSP) - | generation output or load reduced LBMP weekday's between 0800 and 2300,
Economic from steady state. Customer/CSP when SO NE has forecast an ECP
decides when to operate load greater than $100/MWh in at lesst
response. one hour Payment from CSPto
customer based on their contractua
arrangement
Pendtiesfor non No. No. CSP mugt return availability payment
ddivery - back to more recent of first of month
Emergency or lagt interruption.
Pendtiesfor non No. Imbalance charge plus pendty of No
deivery - 10% of the higher of the day-ahead
Economic price or the redl-time price
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Funding for

Uplift charges on dl load suppliers

Charges on loadsin zones where

Reserve-based payments alocated to

customer short during the declared emergency emergency isinvoked. Participants with reserve obligation
payments- in the hour. ECP-based payments
Emergency alocated to NEPOOL Participants
based on Electrical Load. NEPOOL
pays 100% of cost of first 1,000
communications systems.
Funding for Charge to load serving entity that Market pass through of cogtsto dl ECP payments alocated to NEPOOL
customer would have otherwise been load serving entities taking power Participants based on Electrica
payments - regpongble for supplying customer at the time of the load reduction. Load. NEPOOL pays 50% of cost of
Economic had customer not reduced load. first 1,000 communications systems.
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Metering
requirements -
Emergency

Load reduction : Interval meter
capable of recording integrated
hourly vaue for the hour prior to the
event and each hour during the
event.

Generator: Interva meter capable
of recording gross output and
Sseparate interva meter recording net
load

Generator: Intervad meter
measuring gen. Production .

Load reduction: Interval meter on
entire premises certified by Meter
Service Provider.

Load reduction: Interva meter.
Customer-sited generator need not be
metered separately.

Metering
requirements-
Economic

Load reduction: Interva meter that
measures |oad drawn from a specific
process or application and shows
that the process or application was
halted for the purposes of aload
reduction and not due to normal
operations.

Generator: Interval meter capable
of recording integrated hourly
vaues for generation running to
serve loca load, (net of that used by
the generators).

3 The NYISO Technical Bulletins goesinto detail on thisissue.

Must be measured and verified®.

Same as emergency option.
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Customer
participation
requirements -
Emergency

" Must be able to reduce at least 100
kW load at least 10 hours over the
pilot period (May, 2002)

" available between 0900 and 2200.
" full load reduction within one hour
of PIM’srequest to reduce.

PIM Special Membership (no fees—
no voting privileges).

" Load reduction mugt be at least
100kW with 2 hours notice.

" CSP can be: LSEs; Curtailment
Customer Aggregators, Direct
Customer of the NY1SO; or an
approved End Use Customer.
Must be participant of NY SO but
can do s0 as a“Limited Customer”
which includes waiver of financid
obligations and vating privileges.

" Must be able to reduce at least 100
kW load for 2 hours or more.

" available between 0800 and 2300,
non-holiday weekdays.

" full load reduction within 30
minutes of 1SO NE’ srequest to
reduce.

Must be a NEPOOL Participant.
( can be athird party CSP).
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Customer

Same as Emergency Option except

" Load reduction must be at least 1

" Must be able to reduce at least 100

be considered by PIM. Profiling
may be appropriate if presented to
PIM and approved by al relevant
parties.

loads with exiging interval meters
1 complete billing period of data
immediately preceding the first
operation is required.

For newly inddled interva meters,
prior three month’skWh
consumption and demand are

participation must be PIM Member (full fees). MW bid. kW load.
requirements - * LSEsonly until 1/12002 then * available between 0800 and 2300,
Economic L SEs or Demand Reduction non-holiday weekdays.
Providers. " Cugtomer must notify 1SO NE of
intent to interrupt.
Must be a NEPOOL Participant.
(can be athird party CSP).
Customer Program includes place holder for Historica operating data for load or Basdline profile based on previous
basdine “other” metering methodologies to on-dte generator is required. For ten business days actua hourly usage

(averaged) with a further adjustment
based on pre-interruption loads.

4 Manual goesinto detail - based on highest 5 of the last 10 weekdays excluding price responsive days.

required.

Cusgtomer basdineis caculated

based on formula provided by

NYI1S0.*
Transaction costs | $10 transaction fee per account for None. Determined by arrangement between
- Emergency each event. customer and CSP.
Transaction costs | None. None. Determined by arrangement between
- Economic customer and CSP.
Other Fees- None. None. Determined by arrangement between
Emergency customer and CSP.
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Other Fees - Customer/CSP must be afull PIM Must be full NY1SO Member Determined by arrangement between
Economic Member to participate (fee=$1500 + customer and CSP.
$5000/yr). CSP and/or customer must pay 50%
of cogt of communications system.
Duration of Filot until May 31, 2002. Until Oct. 31,2002. Program to be reviewed in fal 2001.
program-
Emergency
Duration of Filot until May 31, 2002. Until Oct. 31,2003. Program to be reviewed in fal 2001.
program-
Economic
Smdl Customer None unless aggregated into 100 None unless aggregated into 100 None.
participation kKW blocks with interval meter. KW blocks.
Emergency
Smdl Customer Not likely. Program includes place None. None, but subject to case by case
participation holder for “other” metering waiver by 1ISO NE.
Economic methodologies to be consdered by
PIM that may alow aggregated
smal customer participation.
Standard load profiling is a barrier.
Can load No. Y es (economic option only). No.
response set
energy market
price
Load response Datamust be submitted within 45 Data submitted by participant w/in
datasubmission days of the event. EDC’'shave 5 45 days of event. NY SO will
daysto verify data accept dataw/in 14 days.
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Compilation of Nothing specified.. PIM will submit Nothing specified. " Method of curtailment (load
program data any required reports to FERC. reduction or generation).
" Type and size of generation.
" Fud type.
" Emissonsrate.
" Permit gatus.
Environmenta Customer must have permit for Diesd generators cannot participate | Customer must submit permit for
Issues generation or explain exemption in Economic Program. generation or explain exemption
from permitting. Information on from permitting. Environmental
permits will be provided to EPA. impacts to be reviewed with
environmenta regulators and
NEPOOL Participants following
summer 2001.

CSP - Curtallment Service Provider

LMP (PIM) — Locationd Margind Price. Red time market price for energy at specific locationsin the 1SO (busses).

LBMP (NYISO) - Locational Based Margina Price. Red time market price for energy at specific locations in the ISO (busses).
ECP (1SO NE) - Energy Clearing Price. Red time market price for energy equivadent to LMP and LBMP without specific locationa
busses.

Based on information available as of April, 2001
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Appendix C
Critical Issues for New England

The load response programs for summer 2001 are critical early stepsin creating demand
eladicity. Eachiteration of load response programsin New England has been an
improvement over the previous year. Summer 2001 programs alow customersto be paid
the energy market clearing price for load curtallment rather than an adminigtratively pre-
determined price. The program for summer 2001 also incorporates the new components
of using load response for meeting certain reserve requirements and expanding the load
response program beyond the more traditional emergency-only application. Y et, with
their complex triggers and threshold digibility criteria, the programs cannot provide the
load responsiveness necessary for competitive markets, and could give rise to significant
environmenta impacts.

Deveopment and implementation of these programs highlights the complexities of usng
load response as a rdiability tool and of incorporating price sengtive load into wholesadle
and retail markets. Summer 2001 should provide some important experience and
participation data that will be ussful in the fall 2001 review and revision of the program.
Certain areas of the program will require further refinement and improvement as the
program develops: ensuring the program provides anticipated system-wide benefits,
expanding participation options, and avoiding potentia sgnificant environmenta

impacts. Next seps must adso include the integration of price responsive load into
wholesde dectricity markets, addressing environmental impacts of |oad response, and
improving customer understanding for customer protection.

The New England programs will be reviewed in thefdl of 2001. This section identifies
issues that must be addressed in the next iteration of program development, and contains
recommendations for next steps that consumer advocates should support and encourage.
This section aso identifies some areas to consider on a more long term basis.
Information and experience gained in the development and implementation of the load
response programs for summer 2001 will provide a solid foundation for improving the
programs in the future as well as for expanding load response opportunities beyond
programs currently implemented by 1SOs.

Inthe near term it is critical that 1oad response programs devel oped by 1SO New England
and NEPOOL be real programs that spur meaningful customer response to rdiability
concerns and peak prices. If the program exists on paper, but customers do not
participate in the program, New England could be even worse off than without any load
response program at al. New England would present the illusion of competitive markets,
but load response would provide no effective price mitigation, market power mitigation,
or reliability benefits. Near term recommendations focus on ensuring that load response
programs attract sufficient participation to begin to provide the anticipated system-wide
benefits of price mitigation, market power mitigation and reliability.
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It isimportart to note that near term improvements to the load response program will
occur within the context of seeking grester consstency between New England and PIM
markets. In March 2001, ISO New England announced the development of a Standard
Market Design that would be based largely on the market design currently implemented
inthe PIM Interconnection. While load response is not directly mentioned inthe ISO's
current proposd, it is clear that load response, aswell asdl other market initiatives, will
have to be developed within the context of this effort to produce greater consistency
between markets in New England and PIM.

1. Getinvolved in program review

The current load response programs have been designed by 1SO New England in
consultation with stakeholder groups. These groups will be reviewing the programsin
thefal of 2001. Consumer advocates should contact |SO New England and request to
participate in program review in thefal. Consumer advocates could provide a public
policy and public interest perspective that often gets lost as the nitty gritty details of
program design are worked out. NEPOOL Participants have pressed for resolution of
many legitimate concerns, and some not o legitimate, over development of the program
and the interaction of the program with other exigting requirements and market
procedures under which they operate. However, ultimately, retaill consumers are the
biggest losers from ineffective program design, and have the biggest sake in efficient
markets. While there is widespread recognition among market participants that |oad
response is an essentia ingredient in competitive markets, the incentive to achieve
effective load response is greatest for retail consumers, who ultimately must pay the costs
of an inefficient market.

At aminimum, consumer advocates should bein direct contact with representatives from
SO New England to support efforts to achieve meaningful load response. Already,
environmental regulators from severa states have been involved on an on-going basis as
the load response programs have been developed. More regular input from consumer
advocates to provide ideas and a consumer perspective, aswel asto push for the god of
meaningful load response, would be ussful.

Consumer advocates could also work with individua NEPOOL Participants as the
program is implemented to identify barriers and disincentives to participation, and to
determine how the program could be changed to become more effective. For example,
distribution companies, have many years of experience with interruptible load programs
and they are respongble for reading eectricity meters and reporting customer usage to
SO New England based on load profiles and time of use metering. Competitive
suppliers, both those who participate in the summer 2001 program and those who do nat,
will have vaduable indgght into what incentives and program features are necessary to spur
customer participation.

Program review, for both the emergency and economic load response programs, should
include the fallowing: (1) customers Sgned up vs. actud customer participation; (2)

timing of customer participation (in relation to market prices, capacity condraints, and air
qudity indicators); (3) type of load response (e.g. load reduction vs. on-dte generation);
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(4) customer, supplier, and digtribution company experience with summer 2001
programs, (5) refinement of baselines from which load reductions are measured.

2. Simplify the load response program

The programs that are currently proposed in New England for load response rely on a
specific trigger for the program. In the case of the rdigbility program the trigger would

be arequest from the ISO for load curtailment in response to capacity shortage or in
response to the occurrence of a second contingency. In the case of the economic load
response program, the trigger would be an SO declaration that the load response
program was in effect in response to forecasted energy clearing prices for the subsequent
day. In addition, the economic load response program is restricted to a specific window —
non-holiday weekdays between 8 in the morning and 11 at night.

Event triggers are appropriate when using load response as atool for addressing
contingencies and maintaining system security on days of tight capacity. There are
gpecific conditions in the operation of the bulk power system, such as the sudden loss of a
large unit or high loads on hot days, that spur the need for quick load reductions to avert
short-term religbility problems.

However, program triggers may not be appropriate for the economic program,
paticularly if they make the program so confusing and unpredictable that retail
consumers are reluctant to participate. Restricting the program to peak hours of the day
relies on the assumption that high prices are tied to scarcity. Thisis not necessarily true,
and reduces the market power mitigation value of the program. The use of triggers for
the economic program should be carefully evaluated in the long run in the context of
developing a vibrant load response to wholesale prices. It isdifficult to determine how
much either component of the New England load response program will be implemented
in the summer of 2001 and how customers will respond when the program is
implemented. While the mgority of market participants supported the economic program
with atime window and atrigger of forecasted energy clearing prices over $100/MWh,
these program features may result in a program thet is seldom in effect, and may result in
missed opportunities for lower cost load response.

Based on the energy pricesin New England during the two previous years, it sesems
unlikely that the economic program will be invoked very frequently. 1n 1999 there were
fewer than 15 days during which energy clearing prices in one or more hours between the
hours of 8 am. and 11 p.m. exceeded $100/MWh. In 2000, there were 30 such days,
many of them during the winter. Neverthdess, in consdering avariety of options,
NEPOOL Participants specifically rejected a $75/MWh forecasted price as a threshold
for the economic program.® While effective load response for small percentage of hours
per year that exceed $100/kwh is likely to bring overal economic benefits, it fals short

of the more genera goa of developing demand dadticity and seems like an unnecessary
congraint. Asorigindly proposed by 1SO-NE, the economic program would have had no

1 NEPOOL Markets Committee meeting February 23, 2001.
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threshold, with customers able to curtail load at any price level. Thistype of “demand
flexibility” isagod that ISO-NE should continue to strive to implement.

In generd, fear of gaming and reluctance to pay for load reductions lead NEPOOL
Participants to ingst upon redrictive program parameters. Evauation of the program in
the fal of 2001 will permit an assessment of whether such parameters were appropriate
and whether they should be changed going forward. These early years of load response
programs should be seen not only as a chance to address specific circumstances during a
specific time period (e.g. summer 2001), but aso as an opportunity to gain experience,
gather information, and identify improvements.

Triggers are contrary to the god of achieving a dynamic wholesde market where supply
bid and load bids (negative supply) can compete on an equal basis. Redtricting the load
response program to a particular time of day is not consistent with the use of load
response in mitigating the exercise of market power since opportunities for exercisng
market power may not be confined to peak hours. In addition, establishing a threshold
price will diminate the possibility of lower cost load response dternatives. For example,
customers may be willing to reduce load and sdll the resulting excess eectricity at lower
market clearing prices than $100/MWh.

3. Develop aload bidding alternative

The proposed summer 2001 program would enable customers working with load-serving
Participants to self-initiate load reductions in response to anticipated market conditions,
but puts load in the pogition of being aprice taker. Customers cannot define any
conditions of their participation. This uncertainty makesit very difficult for some retail
consumers to participate in the program. For example, customers who must decide
whether it is economic to cease production for a specific amount of time in exchange for
payment rather than purchase high priced dectricity must have some certainty in ther

cost benefit analysis. For these customers it isimportant that they be able to define
certain parameters of ther participation, such as asrike price, and minimum and/or
maximum load interruption period.

Idedlly, load bids would be incorporated into the energy management system that 1SO
New England uses to determine dispatch of resources in New England. 1SO and
NEPOOL are developing multi-settlement markets and have identified load bidding as an
essentid component of a multi-settlement systemn, but development of the multi-
settlement system is extremely dow and laborious. In agtatus report filing on March 30,
2001, 1SO New England estimates that full MSS functiondity, including load bidding,
will not be implemented until the first quarter of 2004 &t the earliest. In acompanion
filing, 1ISO New England notesthat it isinvestigating the potentia for creating a
“standard market design”, in collaboration with PIM, that may dlow for the full
implementation of an MSS by 20032

2 |SO-NE FERC filings of 3/30/01.
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Further, incorporation of load response is difficult due to the fact that currently the
minimum increment that the energy management sysem can handleis 1 MW, whereas
the load response program is open to customers that can curtail 100kw or more. For
example, in summer 2000 program, over 900 different customers provided the 240 MW
of load enrolled in the curtailable load program. Most of these customers were smdler
than 1 I\?{IW and consequently too smal to be reflected in the energy management
sysem.

However, without the ability to bid into the day ahead and redl-time markets just as
supply does, load will not be on par with supply and cannot be deemed to be fully
integrated into the market. FERC emphasized the importance of the move to demand
bidding in its November order on Californiamarkets. In that order FERC stated “the
difficulty with current demand response in Cdiforniaisthat it is driven by adminidrative
directive, not market prices,” and directed the 1SO and Scheduling Coordinators to
“congder demand bidding programs in which load can bid offers of demand reduction
directly into the market to compete with offers of supply.” (FERC order on Cdifornia
Markets, November 1, 2000 at 30).

Neverthdessit isimportant to find ways for load to participate in the energy markets
rather than just being a price taker. For example, load should be able to submit abid to
reduce load at a certain price and with conditions such as a minimum curtailment period.
Such amechanism would offer load more control and certainty; consequently it islikely
to provide more flexibility and load responsveness. It would be important, in aload
bidding program, to establish pendties for non-performance. For example, customers
who did not follow-through in red time upon abid to curtail consumption could be
required to pay the energy clearing price plus a certain percentage. The appropriate
pendty should be worked out in consideration of the trestment of generation bidsinto the
energy and other markets. Without such pendlties, load bidding could be used in a non-
competitive fashion to influence market outcomes.

In addition, customers should aso be able to bid their load into reserve markets. This
spring, the reserve market clearing price has risen as high as $750/MWh; using load as
spinning reserve could mitigate such high prices. The NY1SO load response program has
incorporated many of these more desirable features, such asload bidding, into its
Incentivized Day-Ahead program. 1SO-NE should include adiscusson of such festures
initsfal 2001 meetings on load response.

4. Provide appropriate financial incentives

The summer 2001 load response programs will pay for actua load reduction. Already
many competitive suppliers have indicated to 1SO New England that the load response
programs do not provide sufficient economic incentive for participation.* In fact, the

3 Discussion at NEPOOL Markets Committee January 31, 2001.
4 Comments made at 1SO New England |oad response meeting on May 18, 2001.
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NEPOOL Participants Committee recently approved additiona funding to cover a
portion of the costs of the program.®

The NEPOOL Participants Committee approva of the economic load response program
for summer of 2001 was contingent upon an understanding that the program would be
reviewed in thefall to evaluate how to “move to more of a market-based program.”® For
example severa Participants questioned whether it would be necessary to continue to pay
load reducing customers for the load reductions and suggested that avoiding pesk energy
prices should be enough incentive for load response. Several Participants also proposed
paying a percentage of the energy clearing price (e.g. 75%) for actua load reductionsin
the Price Responsive program; however, that proposal was not approved by NEPOOL .
However, aslong as sgnificant barriers to load response exist, payments will continue to
be appropriate.

There are severd judtifications for paying customers to reduce demand. First such a
payment is deemed necessary to spur individua customers to reduce their demand for
electricity from the grid to preserve short-term rdiahility of the grid. At such timesthe
system operator calsfor load reductions as a step to avoid blackouts. There seemsto be
less concern regarding payments for load curtailment in response to ardiability concern
snce the curtailing customer is providing a service that has a system-wide benefit.

The second mgjor reason for paying customers to reduce load is to overcome barriers
created by the current prevalence of standard offer supply at low averagerates. Average
rates insulate customers from market variations, consequently thereis no incentive for
customers to modify their demand in response to market conditions. There are dso
numerous Stuations where the consumer is not exposed to wholesale market prices (due
to afixed price contract with its supplier). Load response programs designed to pay a
consumer to reduce its eectric consumption by alowing that consumer (or its agent) to
“sdl” its unconsumed dectricity at the wholesae hourly spot price will improve the
competitiveness and efficiency of the wholesale market. Payments for load reduction can
help to overcome this type of barrier.

The third mgor reason for paying customers to reduce load is essentialy to spur interest
and familiarity with the concept of price responsveload. Thisisanew concept to
customers and suppliers and payments are recogni zed as an incentive mechanismto raise
awareness and increase interest in developing the ability for load to be dynamic rather
than gatic.

Findly, some payment for load reduction is judtified in the Stuations where the load
reduction provides a system wide benefit that is much greater than the benefit to the
individua customer. For example, Professor Paul Joskow suggests that paying for load
response during peak periods may be appropriate due to the benefits for market power

> NEPOOL Participants Committee meeting, June 1, 2001.
® NEPOOL March 19, 2001, & 3
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mitigation.” Another justification is the potentia to reduce the hourly energy clearing
price for dl market participants.

While payments for rdigbility load curtailment will continue to be appropriate, it will be
important to evauate load response activities periodicdly to determine if payments
continue to be necessary or appropriate for economic load response. Some stakeholders
may argue that it may be possible, once customers are familiar with the concept of load
response and the tools that are available, to reduce payments to customers. Such
arguments should be carefully consdered. It seemsthere will remain alegitimate
argument that payments to customers are warranted where the public value of the load
reduction far exceeds the vaue to individua customers of their own load reduction.
Payments will aso be appropriate for customers who do not experience any direct benefit
from reducing consumption but are willing to “sdll” their reduction to other consumers,
essentidly providing additiona supply in the energy markets.

In generd, |oad response customers should be paid the same as generation companies
sling into the market (aslong as the reductions are adequatdly verified), when they
provide the same benefit to the system. Otherwise, we will continue the historical
disparity in incentives and barriers for the supply-side and the demand-side. Poorly
designed markets are a significant compelling reason to design load response programs
correctly. However, additiond analysis and quantification of these concepts would be
very helpful in informing future debate on load response programs.

5. Expand participation alternatives

As currently proposed, the summer 2001 load response program would alow
participation only by the largest customers, those with an interruptible load of at least 100
kW and with an interval meter. Thisregtriction is currently necessary to meet 1ISO New
England’s and NEPOOL s requirements for measurable and verifiable data so that a
customers agent is paid only for measured load reduction. Although those customers
will be rdatively few in number, they will be reponsible for a sgnificant proportion of
total dectricity usage in New England, and their willingness and ability to participate in
the load response program is likely to bring economic benefitsto al eectricity

consumers in New England.

However, such aredtriction narrows the range of options for load response to prices and
confines load response opportunities to afew large customers. Such aredtriction could
prevent the development of certain load response opportunities that could be of
tremendous public value. For example, radio-controlled water heaters or air-
conditioners, that can be cycled from a centra location with the push of a button, could
offer the same predictability, control, and measured reduction as a Sngle customer
turning on an on-Ste generating unit. The radio-controlled |oad response would also not
have emissons, unlike the on-sSite generating unit. However, under the program as filed,
such an option is not eigible for participation in the load response program and can not
recelve payments because individua customers are too smal, and they do not have

" Professor Paul Joskow presentation to the Massachusetts Electricity Roundtable, March 23, 2001.
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interva meters. The digibility requirements aso introduce some issues of equity in that
large customers can derive individua benefits from load response that are not available to
smdler cusomers.

SO New England has recognized this short-coming of the program. In a presentation to
ar regulators |SO staff expressed interest in expanding demand response to more
demand-side options, including resdentia level applications such as thermodtat turn back
viatheinternet.® Similarly, atop 1SO-NE executive stated in an interview on Nationdl
Public Radio that the summer 2001 programs are afirst step in building an infrastructure
that will eventually alow residentia customers the opportunity to participate.’

In the absence of widespread advanced metering there must be a mechanism for
identifying changesin a customer’s pattern of consumption. An important interim step
could be the use of avariety of load profiles. The Regulatory Assstance Project
recommends the use of multiple load profiles. For example, dternative load profiles
could be created for residentid customers who have controllable water heating or air
conditioning or both. Such dternative load profiles would reflect the fact that two of the
most reedlily controllable loads are water heating and air conditioning. Alternative load
profileswould creste an incentive for L SES to seek out customers with controllable loads
and to invest in equipment for controlling customers loads’® The Alliance to Save
Energy suggests the development of specific load profiles for key loads such as water
het, efficient ar-conditioning and others rather than using average load profiles for
customer types. Consumer advocates should work with state regulatory agencies to
develop dternative load profiles for smaler customers with certain types of controllable
appliances.

There are two additiond options for expanding participation opportunitiesin load
response programs in the next few years. Firgt, 1ISO New England and NEPOOL
Participants could devel op acceptable dternatives to interval metering, or at least a
process for congdering proposed dternatives to interval metering. Programs under
development in the other adjacent power pools are designed to provide moreflexibility
and alow dternativesto interval metering. For example, PIM’ s program description
dates that “PIM may consider ametering basis other than those mentioned above if the
method accurately represents a customer’s normal load profile during the event.”*! In the
proposd, aternative methods for measuring load reductions will be considered on a case-
by-case basis at first, but PIM would study aternative metering methods during the pilot
program and report to stakeholders. Consumer advocates should support and encourage
dternatives to interva metering for certain types of centraly controlled load control
aoplications.

8 Discussion between 1SO New England staff, environmental regulators, and NEPOOL Participants,
November 30, 2000.

® Stephen Whitley, Vice President of System Operation, interview on NPR, March 21, 2001.

10 RAP 2001, &t 5.

11 PIM Load Response Pilot, version dated January 22, 2001.
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Another option isto alow suppliers to aggregate multiple smdl customers who
individudly have smdl load response capability, but who collectively can offer

ggnificant load reduction.  This approach isbeing explored in New York. The New

Y ork price responsive load program alows NY | SO-gpproved curtailment aggregators to
aggregate end users that are capable of 1oad reduction and with whom they have a
contractua arrangement.*? EFI suggests that it is possible to aggregate 5-600MW of load
response by creating 50 manageable 10 MW groups of 15-20 customers each. This group
gpproach dlows flexibility for cusomers within each group to determine how to meet the
group’s planned curtailment.* Consumer advocates should support and encourage the
development of thisdternative. For example, consumer advocates could work with
individua supplierswho are interested in devel oping aggregated |oad reduction to ensure
that concerns over load reduction measurements and other issues are worked out.

SO New England has indicated that it will congder smdl customer participation in the
Price Response Program on acase by case basis.** However, options that would enable
participation by small customers should be explored and incorporated into revisons of

the ISO New England load response programs on awider basis.

6. Mitigate environmental impact

Increased interest in load response raises certain potentidly sgnificant environmenta
issues associated with how smal scae generation will interact with the existing eectrical
system. In some instances there could be costs, such as where increased generation from
amdl dirty generators adds to overall emissons during the year or during particular hours
of bad air qudity. In some instances there may be benefits, such as where the availability
of customer-dte generation to cover rare contingencies permits more optimal dispatch of
larger generating Stations.

Many of the environmental concerns associated with load response slem from the
environmenta atributes of smal scae generation. Much of this generation was indaled
to be used in rare emergencies, if a dl. In addition, many of the units are smdl enough
to fal below current permitting thresholds. Because smdl customer-Ste generating units
represented an emergency precaution, rather than a day-to-day component of the
eectrica system, environmenta regulators have not required permits for the smaller
units. To now create incentives to operate this generation during pegk load and
emergency Stuations, in place of grid eectricity, requires athoughtful and careful
evauation of the collateral impacts. Load response initiatives create a Sgnificant
likelihood that customer-dte generation will move from being emergency precautions to
being an integrd part of the eectrica sysem. This represents an important change in the
sructure of the dectric industry that must be addressed by environmenta regulators.

Exiding cusomer-site generation, which islargdy diesd fuded, isfor the most part
sgnificantly more polluting than larger central generating sations. Diesd engines emit

2 CITE NY 1SO documents.

13 presentation of Russ Patel at “Enhanced L oad Response Opportunitiesin Competitive Markets,”
Hartford, CT, October 16-17, 2000.

14 Presentation at |oad response meeting, April 5, 2001.
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about 100 times more NOx than a new combined cycle unit does. Numerous recent
reports and analyses evauate the air emissions of small customer-site (or distributed)
generation and reved that they are sgnificantly more polluting than larger centrd
generating stations® Their emissions profile is also worse than average and margind
gsysems emissonsin New England. Average sysem NOx emissonsin the NEPOOL
region are about 1 Ib/MWh,, and NEPOOL system margind emissions are about 2
Ib/MWh. In contrast, anew diesel engine emits about 12-17 I/MWh and older diesdl
engines can emit up to 40 IYMWh. Diesd engines dso have very high particulate
emissons, goproximately ten times the emissions from alarge central generating ation.

The high emissons rates from these exigting units create an ominous threst that, asload
response efforts increase, total emissions from these units could sgnificantly worsen
what is dready avery large environmenta footprint of the dectric indudry. If the use of
customer-dte generation increases and most of the increase is from dirty technologies
rather than the more recent and clean technologies, the total emissions contribution from
load response could be quite detrimenta. Their usage remains to be seen. However,
evenif in the early yearstota use of customer-dite generdion isreatively smdl, and
cumulative emissons represent asmdl fraction of total annud emissons from the
electricity industry, these units present a problem on hot summer days.

The more immediate concern arises from the likelihood that the emissions will occur at
times and in locations where incrementd pollution has the most negative impact. The

redl issue in the next couple yearsis one of timing and location. Nobody knows exactly
how customers will operate their on-Site generation. However it islikely that their
operation will coincide with hot muggy days in summer, many of which are days of very
poor air quaity. For example, in New England in 1999 the average energy price on days
with ozone exceedences including May 8, 1999 was $72.75/MWh, the average energy
price on days with ozone exceedances excluding May 8, 1999 was $50.28/MWh, and the
average energy price on days without ozone exceedences was $35.30/MWh. The US
EPA has dso worked in recent years to identify times when pesak load conditions
coincide with poor ar quality and pose a particular threst to sensitive populations.*®

Because of the potentialy significant environmental impacts of small-scae generation,
market participantsin New Y ork have decided to exclude diesel generation from
participation in the incentivised load response program. Despite a Smilar suggestion by
the Union of Concerned Scientists and environmenta regulators in New England, thereis
no regtriction on the use of on-site generation in the ISO New England economic load
response program for summer 2001.

15 Recent sources of data on emissions rates from on-site generators include “Can We Have Our Cake and
Eat It, Too? Creating Distributed Generation Technology to Improve Air Quality”, Jim Lents and Juliann
Emmons Allison, University of California, December 1, 2000. “Small and Clean is Beautiful: Exploring

the Emissions from Distributed Generation and Pollution Prevention Policies’, Nathanael Greene and Roel
Hammerschlag, Natural Resources Defense Council, June, 2000 issue of Electricity Journal.
“Environmental Benefits of Distributed Generation” Joel Bluestein, Energy and Environmental Analysis,
Inc., Draft December 18, 2000.

16 personal communication with Steve Rapp and David Conroy, US EPA Region 1, January 24, 2001.
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In contrast, SO New England states that relying on customer-site generation and load
reduction to cover reserve requirements can result in sgnificant environmenta benefits
asit enables 1S0O to digpatch the system in amore optimal fashion. In particular, if retail
customers are standing by, ready to reduce their consumption dectricity from the grid
within ashort time, ISO does not have to run large generating units at low operating
levelsjust to ensure needed supply in the unlikely event of athefalure of alarge
generating unit.’ In a presentation to environmental regulatorsin November 2000, 1SO
New England estimated significant economic and emissons savings from the use of load
response to cover certain reserve reguirements.

Environmentad regulatorsin New England and other regions are aware of the thregt to air
quaity posed by efforts to develop amore active role for load response in wholesale
markets. InaFebruary 2001 letter to 1SO New England, Chris James (CT DEP) and
Nancy Seiddman (MA DEP) expressed their concerns over the potential environmental
impacts of load response. 1n addition to being active in the development of the summer
2001 load response programs, they are beginning to take steps within their authority to
minimize the potentid air impacts of load response. For example, air regulators are
congdering both new permitting procedures and emissions stlandards for distributed
generation.

Two on-going regiond efforts pertaining to permitting and emissons standards for
digtributed generation are worth noting. First, the Ozone Trangport Commission has been
working on aresolution that contains principles regarding permitting of existing and new
digtributed generation. The resolution focuses on instruments that could be adopted
throughout the ozone transport region, that would encourage clean distributed generation,
and would discourage high emitting distributed generation.  Such instruments could be

put in place over the next 2-3 years.

Second, the Regulatory Assistance Project is running a distributed generation
collaborative. The DG collaborative brings together state energy and environmenta
regulators to develop appropriate emissions standards for existing and new distributed
generation. That effort is co-chaired by Nancy Seidman from Massachusetts and Chris
James from Connecticut. The project is expected to be complete in August or September
of 2001. The OTC resolution and DG collaborative will provide a strong foundation and
blueprint for regulatorsin individua states to go through their regulation development
Pprocess.

It iscritica for participants in wholesale markets and government entities to support the
efforts of environmenta regulators to keep step with developmentsin wholesde ectric
markets and bulk power system operation. From a market efficiency standpoint, the
efforts to develop appropriate permitting procedures for the use of customer-ste
generation in load response would ensure that customer-Site generation does not have a
competitive advantage over larger centrd generation facilities that are subject to avariety
of environmentd regulations. Environmenta regulatory efforts should not be seen as

" The Northeast Power Coordinating Council reliability requirements require that | SO must be able to
restore half of the loss of its second largest supply source within 30 minutes of the loss of that source.
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hindering load response but instead as supporting efficient competition in afashion
consgtent with citizens' demands for a clean hedthy environment.

7. Provide open access for suppliers of load response
communication and control

Only one provider of load response communications and control devices has been
gpproved for the summer 2001 load response programsin New England. RETX will
provide al of the communications devices for cusomers participating in the program.
While this redtrictive gpproach was taken in the interest of facilitating program
implementation for summer 2001, it isimportant that subsequent |oad response programs
permit awide variety of suppliersto participate and offer servicesto cusomers.

In its recent report, RAP recommends the development of standard protocols for load
control and SO investment in hardware and software that communicate directly with
vendors of demand-sde energy services. Alliance to Save Energy aso suggests creating
standard communications and control protocols. Any LSE, gppliance manufacturer,
ESCO or telecommunications firm should be able to sl demand response equipment
directly to the market.*®

SO New England has indicated that that in the future it will gpprove any software
provider that can provide information in the format required by 1SO New England;
however, for the summer 2001 |SO has only approved one software provider. Program
review in the fall should include specific consderation of thisissue. For example, it
would be useful to seek input from avariety of suppliers of communications and control
providers to ensure that the requirement is not unduly redtrictive and that a variety of
suppliers can meet the criteria. There are nine gateway providers listed in the load
response section of the Cdifornial SO’ swebste. These providers may have very useful
experience and indght into program implementation from their participation in the load
response program in Cdifornia. Load control tools and communications devices are
evolving rgpidly, and 1SO New England’ s |oad response programs provide a central
forum for educating and learning about existing and new opportunities.

Dueto FERC' sinterest in reducing seams issues, it seemsvery likdly that thisis an area
where the Commissionerswill be looking for coordination and consstency. There
should be specific on-going efforts to exchange information and identify best practices.
The 1SO MOU activities are an obvious forum for this sort of effort, aswill be the
recently announced standard market design, should it develop.®

8. Enable a variety of incentives for end use customers

Most customersin New England are insulated from wholesale market price variations,
they pay state mandated average rates that are not tied to the wholesale market price, the
prices are established in advance of their consumption, and they pay the bills after their

18 RAP 2001, &t 5.
19 press release from 1SO New England, March 29, 2001.
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consumption. Such average or fixed prices diminate cusomers interest in managing
their grid load or reducing their grid load. The current load response programs are
designed to creste an incentive to overcome this barrier to load response; however,
additional mechanismsto create incentives for load response should be explored over the
next few years.

Asagenerd matter, load response requires an incentive to eectricity consumersto
reduce their load in response to market conditions. While red-time pricing is often
assumed to be a prerequisite for load responsg, it is only one of severa options that
include payments not to consume, and the opportunity to sdl unused eectricity into the
markets. All of these options should be explored and encouraged in order to facilitate
load response in New England. In determining appropriate options, it will be important,
particularly for small customers, to ensure that customers are not exposed to more price
volatility than they can practicdly manage.

One mechanism for enabling retail customersto play an active role in dectricity markets
isto inform them, in red-time, of pricesthat vary with conditionsin the market. The new
bid- based wholesdle markets in New England create a whole new opportunity to get
participation in both economic and rdiability load response programs. In the past it has
frequently been difficult to determine what is an gppropriate payment for customer load
curtailment actions. For example, prior to the development of wholesae ectricity
markets, one of the semina works on red-time pricing devoted sgnificant attention to
determining what redl-time pricewas®  However, the Energy Clearing Price creates a
solid bass for identifying the vaue of load reduction in particular hours and provides an
opportunity for treating demand resources and supply resources comparably.

It may not be necessary or desirable to subject each and every customer in New England
to wholesdle market-based pricing to achieve benefits for dl customersin New England.
In New England, industria customers represent less than haf of a percent of retall
customers but account for twenty two percent of kilowatt-hours consumed annualy.?! Of
course, industria customers should not be the only candidates for load response, but the
volume of demand associated with ardatively smdl percentage of customers
demondtrates that even afew customers can have alarge impact on totdl usage levels. If
even only asmall portion of these customers reduced their peak consumption, the
benefitsfor al cusomersin New England could belarge. Smilarly, it is not necessary
that customers be exposed directly to, and required to pay, hourly wholesale market
prices, there are avariety of pricing options that can spur customers to reduce their usage
of grid dectricity at times of peak wholesde prices.

A key issue in the development of economic load responseis the pricing and contractua
relationship between aretail customer and its supplier. A load serving entity that
purchases wholesde eectricity for resale to retail customers, or that purchases through a
wholesale contract tied to wholesale market prices, is exposed to real-time wholesde
prices and can benefit from the load reductions by its retail customers. Consequently,

20 schweppe, Caramanis, Tabors, and Bohn 1988.
2L EIA 1996.

Synapse Energy Economics— Load Responsein New England’s Electricity Market Page C-13



there could be an incentive for dectricity suppliers to encourage retail cusomersto
reduce their consumption at peak pricing times, enabling the supplier to ether avoid
purchases at peak hour prices, or to be able to sall excess dectricity at peak hour prices.

Retall prices don’'t have to be equa to wholesae prices, but there are benefits from
having them at least vary with wholesdle prices.?” There areavariety of pricing
mechanismsthat aretall eectricity provider can offer to a customer to spur retail
customer load response® Having a variety of pricing optionsis an essentid component
of competition; otherwise customers will be insulated from market price®* The main
point isto tap into a cusomer’ s ability and interest in managing its use of grid dectricity
in order to obtain the most efficient use of grid-supplied dectricity. A recent review of
real-time pricing programs in the United States and the UK, as well as summer 2000 data
from Cdifornia, concludes that offering hourly prices leads to a demand response that
reduces wholesale prices during times of capacity constraints®® The article discusses a
variety of pricing options that offer benefits over traditiond utility interruptible load
programs. One important benefit of such pricing programsiis that they lead to sability in
both wholesale market prices and a customer’ s bill by giving each customer the ability to
control usage based on hourly prices. A few pricing options are listed below for
illugtration; however thislist is not comprehengve or exclusve, new options are
continually being proposed.

Hourly wholesale price pass-through, with the customer's price tied directly to the
wholesale price of power for al kilowatt-hours or for consumption above a
particular basdline,

Stableretail pricing with a shared savings approach to wholesale pricing, for
example where a customer is paid for actud interruptions during peek pricing
times based on the savings from not having to purchase peak price eectricity or
from being able to sall excess eectricity at pesk prices.

Prices that vary with wholesade prices but do not condtitute a direct pass-through.
For example customers could pay a guaranteed price as long as the wholesale
price remains below a certain level and then they may pay spot prices or agreed
upon "'critical’ or 'super-peak’ prices." 2

Many suppliers are eager for the opportunity to offer avariety of pricing optionsto retall
customer. For example, in comments to the Massachusetts Department of
Tdecommunications and Energy a variety of suppliers have indicated their eagernessto
offer avariety of pricing options to customers when those customers have advanced
metering.®’

22 professor Paul Joskow, presentation to the Massachusetts Electricity Roundtable, March 23, 2001.

23 Pricing options are described in avariety of sourcesincluding Hirst and Kirby 2000 and Braithwait and
Faruqui 2001.

24 Hirst and Kirby 2000, at 2.

25 Braithwait and Faruqui 2001.

26 5ee Hirst and Kirby 2000, at 13-34, for amore detailed discussion or price offerings.

27 See, e.g. comments of Automated Energy Inc. and comments of Competitive Retail Providersin DTE 00-
4]1.
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Even vary ample time-differentiated pricing that includes only a pesk and off- peak rate
can trigger some customer efforts to reduce their consumption during the pesk pricing
time through base-1oad energy efficiency or load management. For example, a Vermont
rate structure that included winter and summer dectricity ratesfor retail customers had an
enormous effect on load shapes®® A high winter pesk rate spurred grester efficiency in
pesk winter loads in Vermont (such as conversions of eectric space heating), just asa
high summer pesk rate could spur greater efficiency in pesk summer loads such as air-
conditioning. While a pesk/off-peak pricing structure could reduce seasond price spikes
in the region, it will not provide the regional benefit of market power mitigation since
suppliers need not fear customer reection to high pricesin any individua hour.?®

9. Explore metering issues

A common misperception about load response is that, in order for it to work, al
customers must be exposed to real-time prices and have interval meters. As discussed
above, even load response from a smdl percentage of customers can have significant
benefitsto adl customers; therefore it is not necessary for all customersto participate in
load response in order to achieve widespread benefits. However, it will be important in
the next few years to consder issues associated with enabling more pervasive load
response; whether such pervasive load response requires interval metering, and whether
widespread intervad metering isfeasble in cost and implementation.

Enabling participation in the load response program by alarge number of smal

customers may be difficult, and cannot likely be addressed in the short-term. The
magority of customersin New England have their usage metered on amonthly bass usng
meters that record cumulative kiloweatt hours consumed over the course of amonth but do
not digtinguish the time of consumption. Customers patterns of consumption are
assumed to fdl into certain load profile categories. However, a significant problem arises
when dectricity customers and their suppliers are charged for retall consumption based
on average customer load profiles rather than actua customer usage. A load serving
entity that is charged for usage on acustomer load profile bass will not benefit from any
reduction in its customers usage at pesk pricing times. In this case, thereis no incentive
for the load- serving entity to work with customers to reduce peek eectricity usage.

For retail customers and their suppliersto derive benefits from load responsg, it is
necessary to be able to recognize changes in the customer’ s eectricity usage relaive to
their norma usage. Over the long term, advanced metering can be an enabling vehicle
for cusomersto modify their eectricity usage in response to price Sgnds or rdiability
concerns. Advanced metering need not imply time- of-use rates; however it can enable
the measurement of a customer’s usage at specific time intervas. Widespread advanced
metering faces multiple obstacles induding cog, feashility of ingdling thousands of

new meters, and issues pertaining to ownership of the meters. Advanced metering is not
likely to become widely accessible to customersin New England in the next year or two
because of the cogts of ingtalling meters on a piecemed basis.

28 presentation of Richard Cowart to Massachusetts Electricity Roundtable, March 23, 2001.
29 Borenstein 2001, at 2.
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Thereis some debate over how widdy advanced metering should be adopted. For
example, some suggest that sufficient load response will be avalable from large
customers so that widespread advanced metering is not necessary to achieve the benefits
of load response. Others argue that advance metering is a necessary component of
customer choice and will enable a variety of dectrical service offerings to cusomers.

Advanced metering does not only mean intervd metering. There are dternativesto
interval meters. For example, asmal clamp attached to the wire leading to ameter can
transmit near red-time information to a communications device, producing asmilar
capability to an interval meter, abeit dightly less accurate®® Asload response becomes
more fully developed, innovation will occur in the field of metering, enabling new and
innovative |oad response opportunities. While afull analysis of metering issues was
beyond the scope of this project, they are important issues that must be considered and
addressed going forward and will clearly have an important impact on the on-going
development of load response.

10.Ensure on-going review to continue program improvement

The program will be reviewed in the fall of 2001. Because the integration of load
response into wholesade markets is so new, it will be critical to ensure on-going program
review and improvement following fal 2001. For example, during the development of
the load response program in New England there was significant attention and concern
related to the potentia for customers to game the program by getting paid through the
load reduction program for actions that they would have taken even in the absence of the
program. Attention to such detallsis criticd, particularly in the early stages of
developing the program in order to get the widest possible support for the program.
However, much more attention must devoted to identifying what are redly gaming
behaviors and what behaviors are in fact consistent with efforts to encourage customers
to modify their use of grid dectricity in response to wholesde price variations.

The determination of the basdline from which one measures load reductionsis very
important. In the program proposed by NEPOOL and 1SO New England, a customer’s
basdline would be based on the previous ten business days actua hourly usage with an
adjustment based on pre-interruption loads. This gpproach, while not including a specific
wesether adjustment, does provide a mechanism for recognizing avariety of factors that
could affect acustomer’sload on any given day. Thisisabetter gpproach than that being
used in the most recent load response programsin New York. In New Y ork the basdlines
would not be weather-adjusted. The failure to adjust basdlines for weether variations
creates opportunities for sgnificant inaccuracies, windfalls to cusomers who have not
taken any steps to modify their load, and inability to recognize some instances where a
customer has modified their load. Thisisadgnificant flaw that can greetly complicate

the adminigtration of the program, and has the potentia to render it completely

ineffectual. On-going program review offers the opportunity to continue to refine
basdline determination, and to assess whether weather- specific adjustment is necessary.

30 personal communication with Kim Weaver, EVP, Stonewater Software, June 6, 2001.
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In reviewing the program, it will be important to be discerning about what is actud
gaming behavior. Ingppropriate gaming behavior must be identified as a customer
modifying their behavior to get paid but in a manner that provides no public vaue. One
example that market participants discussed frequently in the course of developing the
market rules and procedures was where a customer would schedule planned and routine
maintenance to avoid peak pricing times and receive payments through the load response
program. While on its face this appears to be an instance of a customer being paid to do
something that they would have to do anyway, affecting the timing of routine
maintenance could in fact be within the range of |oad response options that are useful to
encourage. The point of increasing demand eadticity isto ensure that customers consider
the time of the dectrica usage and incorporate the cost of such usage into their overdl
decision-making.
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