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This report was prepared by the Regulatory Assistance Project under contract with the National
Renewable Energy Laboratory. The views and opinions expressed herein are gtrictly those of the
authors and do not necessarily agree with, state, or reflect the positions of NREL or those who
commented on the paper during its drafting.

This report was prepared as an account of work sponsored by an agency of the Unites State
government. Neither the United States government nor any agency thereof, nor any of their employees,
makes any warranty, express or implied, or assumes any legd ligbility or responghbility for the accuracy,
completeness, or usefulness of any information, gpparatus, product, or precess disclosed, or represents
that its use would not infringe privately owned rights. Reference herein to any specific commercid
product, process, or service by trade name, trademark, manufacturer, or otherwise does not
necessarily condtitute or imply its endorsement, recommendation, or favoring by the Untied States
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|.INTRODUCTION

Changes in dectricity markets, in technology, economics, and regulatory structures, have created a new
interest in small-scale generation and efficiency resources, dispersed throughout the lower-voltage
networks. These “distributed” resources can provide cogt-effective reiability and energy services, in
many cases obviating the need for more expensive investmentsin wires and centra generating stations.
Given the unique features of distributed resources, the challenge facing policymakers today is how to
structure wholesale markets for eectricity and related services be structured so asto reved the full
vaue that they can provide to the system. Put another way, how can the markets be organized and
managed so as to enable distributed resources to compete to the greatest extent possible?

This report offers answers to this question. 1t looks at the different functions that distributed resources
(“DR”) can perform and examines the barriers to them. It then identifies a series of policy and
operationd approaches to promoting DR in wholesale markets. Those remedies include:

» Demand-sde bidding and multi-settlements;

» Demand response (participation of load management in spot markets);

o Opening the ancillary services market to DR;

» Resource aggregation and management;

» Increasing market liquidity;

» More economicdly efficient transmisson and didtribution rate design; and

 Public bendfits programs, including funding mechanisms, in support of invesment in long-term
end-use energy efficiency.

Thisislessamenu of choicesthan it isaset of integrated Strategies to improve economic efficiency,
lower total cogts, and enhance reliability of the nation’s eectric sysem. Each provides vauein its own
way. And, though the focus of this paper is on competitive wholesale markets, it will become apparent
that many of these recommendations aso are applicable to verticaly integrated monopoly structures
(which, it isworth noting, till congtitute the vast mgority of the country’s electric sector).
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I1.WHAT 1ISDR AND WHAT KINDS OF SERVICES CAN I T PROVIDE?

A. Digributed Resources

Digtributed resources, or DR, describes the broad set of eectricity-generating and eectricity-saving
measures that are located near or on customer premises —that is, are distributed throughout the
network, close to loads. Didtributed resources include smaller-scale generation, combined heat and
power, energy storage, load management, and energy efficiency. There is no established measure for
the size of distributed resources. typicaly they are thought to include technologies of up to 10 MW, but
some customer-owned generation is sgnificantly larger, for example, 100 MW. DR can be owned by
acustomer (load), a utility, or athird party (i.e., independent power producer). Efficiency and load
management resources of course are “found” on a customer’ s premises, generation and storage
resources, however, can be located at customer’ s facilities, utility substations, or esawhere on the
lower-voltage system.

It isits Sze and proximity to customer loads that distinguishes DR from traditiona centra generation
and ddivery. DR can deliver dectricity directly to the consumer who ownsit or to the distribution
network, thus avoiding use of the transmisson sysem. DR facilities are amaler than centra Stations,
are capable of remote operation, and can serve avariety of uses.

Included in the broad category of distributed resources are anumber of different technologies such as

microturbines, reciprocating engines fuded by gasoline, diesd, or natura gas, fud cells, gasturbines,
photovoltaics, wind turbines, and the wide array of load management and end-use efficiency measures.

B. Uses Sarved By Distributed Resources

Although we tend to think of dectricity as asingle service and now, with the restructuring of markets
across the country and around the world, more as a commodity, it in fact is made up of severd
components. The capacity to generate eectricity and the energy actudly produced are eectricity’ s two
chief components, but the ability of the system to produce and ddliver that energy in a usable form (at
the proper voltage, frequency, etc.) depends upon other actions, called ancillary services, being taken.

Although capacity and energy can be, and have historically often been, sold separately, new wholesale
eectricity markets typicaly sdl primarily energy — kilowatthours— on an hourly basis. Changesin
energy prices across time reflect the increasing value of capacity as pesk demands (or other
condraints) are gpproached and, over the longer term, if the market is functioning properly, efficient
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suppliers should recover their capacity costs through energy sdles® Ancillary services, which tended
previoudy to be bundled with energy and capacity (or smply provided by the utilities themselves), are
now separately purchased. Thisisin part because responsibility for network management has shifted to
an independent operator, but also because there is an expectation that the new competitive markets,
with their many participants, will creste more efficient ways of providing these services.

Ancillary services are needed to meet bulk system reliability needs. There are at least nine of them, and
they can be separated and individually purchased. Of them, eight can be served by distributed
resources.? They ae:

» Reactive Supply and Voltage Control from Generation: Injection and absorption of reactive
power from generators to control transmission voltages,

» Regulation: Maintenance of the minute-to-minute generation/|oad bal ance to meet the North
American Electric Rdiability Council’s (NERC's) Control Performance Standards 1 and 2;

» Load Following: Maintenance of the hour-to-hour generation/load baance;

» Freguency Responsive Shinning Reserve: An immediate (10-second) response to
contingencies and frequency deviations,

» Supplemental Reserve: A response to restore generation/load balance within 10 minutes of a
generation or transmisson contingency;

» Backup Supply: A cusomer plan to restore system contingency reserves within 30 minutes if
the customer’s primary supply is disabled,

» Network Stability: Use of fast-response equipment to maintain a secure transmisson system,;
and

» System Blackstart: The capability to start generation and restore al or amgor portion of the
power system to service without outside support after atotal system collapse.

These sarvices are required to maintain bulk power system rdiability and are being opened to
competitive markets in regions where RTOs operate. Asapractical matter, not al of these services
can be provided by dl forms of distributed resources. Distributed generators, interruptible customers,
and storage devices may best be able to provide Load Following and Supplemental Reserve services,
depending on their Sze and location, they may not be able to sall Reective Supply and Voltage Control
From Generation to the bulk power system. Network Stability is a service at which both distributed
generators and storage devices should excdl if they are connected to the power system through an
inverter and are in the right physical locations. Blackstart gppears to be a service that smdl distributed

1. In New England, where there are both a market for energy and a market for installed capacity, the independent
system operator has recently proposed the elimination of the capacity market.

2. Thislist does not exactly match FERC’s own. System Control is not included because DR owners can not sell
that service. System Blackstart, Backup Supply and Network stability are included because DR owners might be able
to sell these services even if FERC does not explicitly recognize them. The services also do not precisely correspond
to the current NERC Interconnected Operations Services, included among which is Frequency Responsive Reserve.
The precise definitions are still in flux, although the concepts are well accepted.
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generators may be qudified to sdl since many such generators are inherently capable of operating
independently of the power system. To be useful to the power system, however, the blackstart units
have to be located where they will be able to re-start other generators. Some DR generators are not
large enough or located in the right placesto be useful in thisregard. For those that are big enough and
in the correct locations, however, this could be an excdllent service to sl.

The five remaining services (Regulation, Load Following, Frequency Responsive Spinning Reserve,
Supplemental Reserve, and Backup Supply) dea with maintaining or restoring the redl-time baance
between generators and loads. These services are characterized by response time, response duration,
and communications and control between the system operator and the resource needed to provide the
service. Because regulation requires continuous (minute-to-minute) adjustment of real-power transfers
between the resource and the systemn, loads may not want to provide this service. Load following
could be provided directly or through the use of a spot market price response on atime frame less than
an hour, consgtent with FERC' s requirements that RTOs operate red-time baancing markets. The
contingency reserves are epecially amenable to being provided by distributed resources, including load
management programs.

Similar redtrictions gpply to DR supplying ancillary services as apply to central generation Sations
supplying those same services. For a generator to supply contingency reserves, it must have capacity
available to respond to the contingency; the generator cannot be operating at full load. Similarly, aDR
sling contingency reserves must have capacity it can make available when the contingency occurs,
ether by increasing its power output or by temporarily curtailing load.

Findly, who actudly owns a distributed resource can have implications for how it can be used. Utility-
owned DR is under the control of the utility and can be dispaiched directly. DR that is owned by
customers, load-serving entities (L SES), or other market participants may require additiond contractual
and operational mechanismsin order to facilitate digpatch.

C. The Vdue of Distributed Resources

Didgtributed resources can provide benefits to the eectric system in avariety of ways.

» Peak load management. The costs of serving load are highest at times of system pesk.
Under the treditional model of economic dispatch of generation for regulated utilities, DR would
be operated whenever its margina costs were less than those of dternative resources. Any
savings that accrued would reduce a company’ stota cost of service and, al ese being equd,
would lower rates. In competitive markets, DR will be dispatched whenever itsbid prices are
lower than competing dternatives, but now the savings, large to begin with, are even more
subgtantid. The reason for this is that wholesae markets clear at the price of the margind bid in
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an hour; al buyers pay the price of the last resource needed to clear the market in that period.
Consequently, any reduction in loads or increase in available supply lowers prices for dl.
Market liquidity. Enabling more resources to participate in wholesale markets increases
liquidity. Liquidity spursinnovation in and proliferation of service offerings, puts downward
pressure on prices, and mitigates market power. In the way that wholesale prices decrease as
loads decrease or as supply increases, the converseis also true: prices rise asload increases,
particularly a times of pesk. It isthis phenomenon that can encourage suppliers to withhold
particular resources from the market, thus drawing higher cost margina suppliesinto the
bidding. The overdl price, whichispaid to al suppliers digpatched in the period, increases as a
conseguence. Thisisan effective srategy if the incrementa revenues one receives as aresult of
the incremental price increase exceed the net revenues foregone by withholding a particular unit
or units. Such withholding is an exercise of market power. Didributed resources provide one
check againgt its abuse.

Transmission and distribution cost savings. Didtributed resources, being located primarily
on the digtribution system can obviate the need for, or & least defer, new investment in
transmission and digtribution (T&D). These savings, particularly in constrained aress, can be
subgtantia — enough by themsealves to judtify the DR investment, before any of the energy
benefits are taken into account.

Ancillary services. The flexibility and digpersed nature of distributed resources make them
excellent providers of reiability services.
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I11.DiISTRIBUTED RESOURCESAND WHOLESALE M ARKETS

A. Wholesde Markets

Electric energy and capacity is traded at wholesale —that is, among utilities and other providers of
service — across the nation.  In those states and regions where utilities remain verticaly integrated and
fully regulated, trading generaly takes the form of bilateral contracts for power transfers of varying
durations — years, months, weeks, days, even hours. In competitive markets, the same sorts of trading
aso occur but, in addition, avariety of spot and futures markets for the various commodities have aso
been created.

The primary, or spot, markets for energy, capacity, and ancillary services are managed by the system
operator. They are used to set clearing prices for resources to meet resdual energy needs and
reliability services on a day-ahead and day-of basis. Secondary markets — markets for futures and
other hedging instruments — are emerging as liquidity (the number of market participants and service
offerings) increases. Nationa Westmingter and Morgan Stanley have both created clearing houses for
trading energy in future weeks, months, and years. Products are available in the New England, New
Y ork, and Pennsylvania-Jersey-Maryland (PIM) regions.

B. Information and Transactiona Requirements

All operators of eectric generating facilities need access to particular kinds of information — bidding
rules, dispatch requirements, their own costs, operational requirements, etc. — if they are to participate
successtully in the market. For large, central generating stations, the costs of obtaining and managing
such information are small in relation to their total costs. For distributed resources — dispersed,
relatively small, and often expensive to operate — information costs may be quite sgnificant and pose a
barrier to participation in the market. DR needs low-cost access to relevant information, or dternative
operationa approaches that reduce their need for such information. What isfundamentaly a issueis
how to make sure that distributed resources can see and exploit the full vaue of the benefits that they
can provide the system.

Opinions vary on whether and to what degree distributed resources will participate meaningfully in the
gpot and futures markets for energy. The output of an individud distributed resource — the energy from
only afew kilowatts or megawatts of capacity —may be too smdl to be tradable in large markets where
many transactions occur and great quantities of eectricity are bought and sold. That does not mean, of
course, that the DR doesn't have value at least equal to the market price for power at any particular
time; merely it suggests that the transaction costs associated with making its output available for
anonymous purchase on the spot market overwhelm the cost-effectiveness of the sde.
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This difficulty can be overcome through the aggregation of distributed resources under the control of a
sngle entity. One such entity could, of course, be the system operator. Another could be the
digtribution local utility. And, as the markets expand, one would expect load-serving entities (L SES)
and other marketing firms also to become aggregators. Aggregators act as intermediaries between the
wholesale markets and system operator, on the one hand, and retail consumers and owners of DR on
the other. They can facilitate transactions, manage load, and re-sdll power as market conditions
dictate; in thisway, they are andogous to arbitragersin financial markets. What becomes important,
then, is that the market rules and regulatory policies be designed so as to promote their participation in
the market. See Section 111.C.1.d., below.

Asde from their participation in the wholesde markets for energy and ancillary services, distributed
resources can provide significant benefits to the transmission and distribution system.  Indeed, it may be
in deferring or atogether avoiding new T& D — particularly digtribution — investment that DR’ s grestest
vauelies® In thisingtance, the information needs go to the costs of distribution, not to the pricesin
wholesde markets. Assuring rationd planning and investment in distribution, dong the lines of
integrated resource planning, is afirst step that regulators can take to promote least-cost outcomes.* In
addition, innovation reate offerings targeting high-cost areas of the distribution system can promote cogt-
effective deployment of DR.°

C. Accommodating Distributed Resources

The policies that will best support the long-term deployment of distributed resources are the ones that
enable the resources to be put to their most highly valued uses. In the main, this means that approaches
that expose the value of the resources, and reward the resource owners for providing that value, should
be implemented. In many cases, such palicies rely on market mechanisms rather than on engineering
prescriptions.

There are three mgjor components of the US dectric industry today in which distributed resources can
figure prominently. How the “rules of the game’ are set in each of these areas will affect the degree to
which distributed resources are valued and deployed.

(1) Wholesale Markets: Wholesale markets should be designed to invite distributed resources,
including demand-side price responses, to bid againgt supply on the trading floors of new

3. Arthur D. Little White Paper, Distributed Generation: Understanding the Economics (Cambridge, MA 2000),
pp. 8-20.

4. Refer to RAP sreport, Distribution System Cost Methodologies for Distributed Generation, companion to this
paper.

5. See Section 111.C.2., below.
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electricity markets, and should permit DR to compete with transmission and generation
investments to meet system needs;

(2) Ratesand Rules for Wires Companies: Regulators should seek to send accurate price Ssgnals
to customers and load-serving entities, and remove barriers to DR and demand-side resources,
through religbility rules, rate designs for wires companies, and retail default service sandards,
and

(3) System Benefits Programs: Legidatures and regulators should create funding mechanisms for
efficiency and load management investments, recognizing their rdiability benefits, aswel asthe
sgnificant market barriers that till block ther efficient deployment.

In this paper, we focus primarily on thefirst of these, but it should be recognized thet there are linkages

among them dl. Sengble rate design and related practices and investments in long-run end-use
efficiency will dl have beneficid effects on wholesde markets

1. DR in Regiona Power Pools and New Electricity Markets

Wholesale markets must be structured to accommodate the potentialy wide variety of distributed
resources, both supply and demand, that are available. From the point of view of a system operator,
digtributed generation (DG) and load reduction look very much aike. Thetrick then isto devise
mechanisms that enable both suppliers and end-users to discover and benefit from the vaue that their
facilities can produce. Asagenerd rule every effort should be made to expose the vaue of DR in the
wholesde and retail markets to as many participants as possible.

The value of ectricity varies from hour to hour, day to day, week to week, year to year. The
variationsin vaue flow from changes in production and delivery codts across time, themselves driven in
large messure by changes in consumer demand acrosstime. The intricate interplay between the supply
of and demand for dectricity has never been well explaited, in part because consumers and other
market participants have long been insulated from cost changes by regulation and average-cost pricing.
But substantia benefits to society and the environment can be captured by exposing those red,
sometimes very high, costs of production, thus giving participants the opportunity to respond to them:
by developing new technologies, curtailing load, and investing in more efficient end-uses.

Regulators need to structure markets and market rules so customers, retail sdlers, distribution utilities,

and other participants have an opportunity to redlize the vaue of the services they can offer. Four policy
reforms for accomplishing this should be implemented.

a Demand-Side Bidding: Reveding the Demand Curve
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Under traditiona franchise regulation, the financid relationship between dectric demand and supply was
indirect a best. In particular, the cost of maintaining reliability at peak was rardly reflected in pesk
period prices. The price sgnals ddlivered to both wholesale and retail customers were averaged over
time and location, and bore only a genera relaionship to the cost of production. Supply was managed,
not to match margina cost and margind “demand” from customers, but to meet an expected load curve
of customers who received only broadly averaged price Sgnas. The “demand curve’ in such
circumstances was more an engineering concept than the reveded “willingnessto-pay” of the utility’s
customers.

Whatever the merits of this muted demand response in the franchise system, it has serious detrimenta
effectsin competitive eectricity markets that are established to efficiently balance demand and supply.
As the recent price spikes, high prices, and rdiability chalenges of those new marketsreved, a
principa lesson isthet efficient energy markets smply cannot be built on such afoundation. Thereis
ample empirical evidence that demand for eectricity is not indastic and that, a the high prices
experienced in tight market Situations, customers who have choices will respond by reducing demand or
by shifting it to hours when prices are lower. Reveding the customers redl demand curveis now a
critica chdlenge for the nation’s electric policymakers®

Whether customers bid their load directly into wholesale markets, or whether they are represented by
franchise utilities or retail aggregators, bidding rules on the wholesale trading floor must be designed to
reved the customers demand curve. Thefirst step in this process is to require customers or their load-
serving entities (L SES) to place binding bids into the market under the same generad conditions as
generators placing supply-side bids. Bidding rules should permit, even encourage, load to bid at
multiple price points, stating how consumption will vary as market prices change. In thisway, market
clearing prices and quantities will be determined as functions of the intersection of supply and demand
(expressed, not expected) in specified periods.”

Offering on€' s on-ste generation into the market is one aspect of demand-side bidding, insofar asiit
reduces the load to be served by centra station dispatch. Consequently, arevealed demand curve
informs the owners (or controllers) of distributed resources of the periods of high value. Armed with
such knowledge, DR can be more efficiently deployed and operated.

6. See Cowart, Richard, Efficient Reliability: The Critical Role of Demand-Side Resources in Competitive
Electricity Markets, The Regulatory Assistance Project, Spring 2001. Chapter V describes these issuesin greater
detail.

7. The general principle of demand-side bidding is straightforward, and all functioning markets haveit in one form
or another. In the electric industry, however, putting it into practice raises some complex challenges: for example,
reforming the practice of using load-profiles (rather than interval metering) for the purpose of allocating peak and
energy responsibilities among load-serving enmities. Seeid. for more detail on these and related matters.
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b. Multi-Settlement Markets

A second needed reform in wholesale markets builds upon demand-side bidding, and extends the
potential of demand and supply responsiveness by recognizing the differences between projected
market conditions and redl-time events. Bidding rules should permit customers, generators, and
reliability managers to plan consumption and generation decisions in advance, but they should aso
permit additiona adjustments to those plans in response to red-time conditions, such as changesin the
wesgther, unplanned outages, changed consumer needs, or unanticipated price changesin the market.
Thisisone of the principa advantages of “two-settlement” or “multi-settlement” bidding systems.

In multi-settlement systems, the market is* settled,” or cleared, more than once, generdly through the
following seps:

(1) Firg, in the “day-ahead” market, bids are taken both for loads and for supply resources,

(2) Using settlement software to rank both demand and supply bids a various price-points, the
market manager clears the market at prices and quantities that are physicaly
achievable;

(3) At thetime of thisfirst settlement (usudly aday ahead) accepted bids are not merely
hypothetical — they are firm financid commitments to buy and sdll power at the market
clearing price; in afinancia sense, power is bought and sold in this settlement.

(4) Following the initid settlement, and up to a cut-point in the “day-of” market, buyers and
sdlers can seek to modify their commitments in a second settlement. Any adjusments
meade in this settlement are dso financidly binding.

(5) Discipline isimposed on bidders in these settlements by requirements that generation and
purchases conform to the obligations of their bids. Any deviations from the settlements
are presumed to met by purchases from the spot market and are charged to suppliers
and customers at spot market rates.

A “Two-Settlement” system similar to the one outlined here is now in operation in the PIM and New
York regions, asmilar system, termed “Multi-Settlements,” is under development by the New England
Independent System Operator for implementation in that region.

Multi-settlement systems can add both price stability and flexibility to eectric power markets as
compared with asingle, red-time settlement, such as the market used to date in New England. The
market for energy services operated by 1SO-New England since May 1999 has depended heavily on a
single, after the fact, settlement, determined only after resources have been dispatched.® Day-ahead

8. Peter Crampton and Robert Wilson (Market Design, Inc.), A Review of SO New England’ s Proposed M arket
Rules, Executive Summary at 2.
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prices are forecast, but with fairly low confidence® What has resulted is a structure in which neither
supply- nor demand-side resources have much opportunity to plan for and respond to volatile prices.
By impairing the ability of distributed resources to plan for load reductions, and to profit from re-sdlling
demand at times of high prices, Sngle-settlement systems reduce the ability of demand response to
supply stability and rdiability to the system.

In contrast, multi-settlement systems provide clear price sgnas to both suppliers and load in advance of
physica generation and consumption activity. The first market in multi-settlement markets performs a
hedging function for ultimate consumers and suppliers. (In effect, it reduces the exposure of |oad-
serving entities or retail customers to unexpected shortages in the redl-time markets.) It dso hasthe
effect of reducing the potentia windfall profits flowing to operating generators from unscheduled
outages in other units. Used in conjunction with demand-side bidding, multi-settlements can dso
provide strong incentives to meet the supply resource commitments made in the day-ahead settlement.

Multi-settlement markets support demand-side responses that can moderate the reliability problems
and price spikes associated with thin operating margins. Thisoccursin a least two ways. First, if prices
clear a very high levelsin the day-ahead market, L SEs and their customers know in advance that it will
be in their interest to reduce consumption and/or generate on-site, and sell the released power back
into the wholesale market in the “day-of” settlement. The same istrueif the day-ahead market clears at
normal prices, but prices spike for some reason the next day. Anyone who purchased supply in the
day-ahead market now has a clear opportunity to profit by reducing consumption and selling back his
power purchases into the spot market.

Importantly, demand-side sdll-backs of thistype provide a virtualy automatic profit incentive to load-
Sde managers to reduce consumption at times of high peak load. And, because those sdll-backs are
re-sales of power actualy purchased in the day-ahead market, in a settlement that satisfied the system’s
physical congraints, it answers the frequently-raised concern that purchases of demand reductions may
merely be paying for reductionsin “phantom load.” Conversdly, an LSE that finds its consumption
exceeding its day-ahead purchases in this case will be obliged to pay the high spot pricesfor the
deviation; this gives L SEs an incentive to predict their loads accurately, and to control their loadsin
times of thin margins and high prices.

This system of bidding will have & least two positive impacts:

« Improved system reliability by creating opportunities for demand-side aswell as supply-side
managers to meet the needs of the dectric system during times of high prices; and

9. For example, In June of 2000, NE-1SO day-ahead |oad forecasts deviated from actual hourly loads by
approximately 3.4% (roughly 440 MW). In contrast, hourly forecasted prices deviated from actual settlement prices
by approximately 20% (or $8/Mwh relative to the $39/Mwh price for the month).
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» Reduced market power by reducing supplier incentives to manipulate markets through the
physica or economic withholding of assets (e.g., by declaring units unavailable in the short term
market).

Effective advance markets can serve to help reduce the financid exposure of load-serving entities (and
their customers) aswdl as suppliers, to variations in red-time clearing prices. Forward markets can
aso help reduce the financia incentives for suppliers to manipulate short-term market clearing prices.
They will aso improve the strength and timing of price signals sent to end-users to reduce loads when
prices are high in red-time markets. Demand-side bidding and the multi-settlement process complement
each other in each of these valuable functions. For these reasons, demand-side bidding and multi-
Settlement markets are important techniques for mitigating the religbility challenges, prices spikes, and
market power problems seen in wholesale power marketsin the U.S. in recent years.

¢. Opening Ancillary Services Markets to Distributed Resources

Electricity isaunique service in that production and consumption must be matched, for dl intents and
purposes, ingantaneoudy. Rdiability of the power system is maintained by actively controlling some
resources to continuously balance aggregate production and consumption. Higtorically this control was
exercised only over large generators. Loads were most often free to consume electricity on their own
schedules to meet their needs, while generation, under the control of the system operator, responded to
the changing requirements imposed by loads. However, from the perspective of the sysem asawhole,
controllable load and distributed generation can provide most balancing services just aswell as
controllable generation. And, as wholesale markets evolve to provide competition among generators,
new opportunities can emerge for distributed resources to participate actively in providing reliability
services to the power markets.

While FERC has dated that competition will be desirable in setting the market vaues for different
religbility services, those competitive reliability markets tend to be built on the same wesk foundation as
the market for wholesde generation generaly.

Digtributed resources, both supply and demand, offer obvious rdiability benefits, but careful thought is
needed to create market rules that will permit these resources to compete fairly in ancillary services
markets. To begin with, system operators must articul ate the requirements for reliability servicesin
technology-neutra language. That is, the required performance must be specified clearly enough so that
separate commerciad entities can agree on what will be provided, and at what price. The requirements
must specify performance rather than the methods to yield desired outputs. For example, a system
operator should request “100 MW of response that can be ddlivered within 10 minutes’ rather than
“100 MW of unloaded, on-line capacity from alarge fud-burning generator.” FERC darted this
process by requiring the separation of Six ancillary services from transmission in its Order 888; the
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Commisson later expanded that process with its Order 2000 on regiond transmisson organizations
(RTOs).

As described earlier, there are eight ancillary (reliability) services that the owners of DR might want to
sl. Providing ancillary services from distributed resources should involve a careful integration of
generation and load response. Since fast services generaly command higher prices than dower
sarvices, it isdedrable to sdll the fastest service possible. At timesit may be fagter to temporarily
curtail load than to start generation. Load can be restored to service as additiona generation is brought
online. Itisaso generdly easier to incorporate energy storage in the form of therma storage on the
load side than it is on the power-supply Sde. Ten minutes of storage can be very vauable, as seen
from the high prices paid for spinning reservesin Figure 1.

If ancillary markets are established so that distributed resources can participate actively (either directly
or through aggregation), DR will benefit because it will receive revenue from the sde of ancillary
services as well asfrom energy production. The power system aso benefitsin several ways. FERC
ordered the unbundling of ancillary services from transmisson to promote competitive markets, which
should improve economic efficiency and lower dectricity prices. These markets should be open to any
technology capable of providing the service, not just generators. This will expand supplies and reduce
horizonta market-power problems. Because ancillary services consume generating capacity, demand-
Sde participation aso improves overall resource utilization.  When loads provide these reserves,
generaing capacity isfreed up to generate eectricity.

Whenever a system operator calsfor the deployment of contingency reserves there is dways some
chance that the resource that is supposed to supply the reserve will fail to do so. The smal size of
individua distributed resources reduces the consequence of this problem and makes them amore
reliable source of contingency reserves. Take, for example, the case of a system operator purchasing
100 MW of supplemental operating reserve from a 100 MW fast-start combustion turbine. This
turbine might start within the required time on 90% of its atempts. In one casein ten the system
operator is 100 MW short. It does the system operator little good to reduce its expectations to 90
MW, though that is the average response.

In contrast, acollection of 12,500 10-kW distributed resources that individualy have only an 80%
chance of responding each time makes a better aggregated resource. In this case 20% of the
individuasfail to respond but the system operator still sees athe full 100 MW response each time.
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Figure 1 Red power reserve services requiring faster response command higher
prices, on average, than do dower sarvicesin the California market as shown by this
December 1998, weekday data.

d. Agaregation, Establishing Savings, and Other Market Rules

It goes without saying that the informationa requirements of a complex, liquid, and geographicaly vast
market in eectricity are enormous — and absolutely critica to the successful functioning of that market.
Asthe sizes of resources decresse, the relative costs of some information increase and could render
uneconomic what would otherwise be a cost-effective facility or load-management program. As
mentioned earlier, the aggregation of many small distributed resources under the control of asingle
manager —an LSE, didribution utility, or the like — offers away of sgnificantly reducing information
and, in certain ingtances, operationa costs while smultaneoudy providing the system operator with a
large, highly reliable resource with which to balance supply and demand.

To the overdl system, an aggregation of distributed supply and demand resources is indistinguishable
from alarger central generating station, except insofar as the risk that that aggregated resource will be
wholly unavailable for dipatch is much smaller than that of the centrd gation. The difficulty, however,
liesin establishing that the aggregator’ s resources do in fact produce power as bid or contracted for.
The solution to thisis straightforward enough, and does not require that performance be established in
redl-time, though of course performance must occur in red time.
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Firdt, as previoudy discussed, the multi-settlements system of supply and demand bidding and dispatch
assures that no “ phantom” load isincluded in the market-clearing process, and thus the potentia
problem of having to purchase load reductions for non-existent load is diminated. LSEs (or
aggregators) must pay for the energy provided under terms (prices, times, amounts) that satisfy their
load bids in the day-ahead market.® L SEs now have a powerful incentive to curtail load or dispatch
digtributed generation when the real-time market price exceeds the price they are paying (whether
under bilatera contract or as cleared the day before), so that any generation they free up can be sold
back into the market at the higher prices. All that matters to the LSE is that the cost of curtailment or of
DG dispatch isless than the red-time market price.

Of course, the load reductions or additional generation provided by the aggregator must in fact occur.
While it might be nice to know at the time that the savings or generation occurred thet they did in fact
occur, it is not necessary; and the costs of such redl-time metering and telemetry may very well be
prohibitive* But, because the consequences of non-performance can be significant — increased
market prices and degraded religbility at certain times— it isimportant that the ISO have a high degree
of confidence that the savings or generation are available when the aggregator asserts that they are.
After-the-fact determinations of production (using on-site metering, for example) are therefore
necessary, with the assessment of penatiesif non-performanceis established. The penalties, of course,
should be gtiff enough to discourage the withholding of resources, once offered, from the market. The
same approach can be taken with respect to the provision of ancillary services.

What'simportant for regulators then is that policies and procedures promoting the market participation
of aggregated |oads be developed and implemented. Key among them include:

« Smplified rules for establishing production/savings (supply and load management).

« Sandardized metering techniques that dlow for reliable post hoc assessments. Interva
metering, which links quantified amounts of production or savings to specified days and times,
will bein many cases the preferred approach but, where the costs of metering outweigh the
potentia benefits, it should be possible to apply satistical methods to estimating the savings.
Random testing will establish whether the savings are in fact generated '

« 1SO communication protocols that facilitate DR digpatch, to the extent that they are needed.
Such protocols would alow for 1SO interface directly with DR owners and with DR

10. Theload and dispatch of bilateral contracts between suppliers and L SEs can be handled in several different
ways by the | SO or market manager. Both their load and supply can be ignored for purposes of clearing the spot
market, and they can be included and their bilateral contract regard simply as a*“contract for differences.” Either
way, the bilateral arrangement should have no effect on the clearing of the spot market.

11. It’strue, however, that the internet and other high-speed telecommunications systems have begun to bring
these costs down significantly.

12. A difficulty with relying on assumptions about DR savings or production, rather than on metering, is that the
system operator does not know for sure whether they in fact occurred. Payments might be made for “phantom”
production. Pilot projectsto test alternative approaches for measuring savings could be undertaken.
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aggregators. Hereit will be important for policymakers and system operators to bear in mind
that DR’s physical and operationa characterigtics (e.g., ramp-up times, minimum run times,
efc.) counsd againg the imposition on DR of the same market participation requirements that
are imposed on larger conventiond units.

» Recognition of the benefits of non-dispatchable DR. Wind and photovoltaic resources are
by their very nature both distributed and non-dispatchable. They operate only when the wind
blows and the sun shines — times that very often coincide with times of high demand on the
system, and thus they can have correspondingly high value. That vaue (gpart from any
environmenta benefits) often exceeds the short-term market price for power, and it therefore
behooves the system to promote, through longer-term contracting and other means, the
deployment of such resources™

Interconnection is not a subject of this report, but even so it shouldn’t go dtogether unnoted. The rules
governing how digtributed generation resources interconnect with the grid will determine whether and to
what degree such facilities participate in the market. Policymakers must be sure that these rules assure
safe and religble interconnection, but are not so onerous as to inhibit cost-effective ingtalations and

dispatch.*

2. Other Areas for Corrective Actions

a. Rates and Rules for Wires Companies

i. Transmisson-Level Congestion Pricing

With the restructuring of wholesale markets has emerged the problem of network congestion and how
to manageit. The traditiond vertically integrated utilities accounted for transmission condraints when
they made their daily operating (unit-commitment) plans. They used their generating resources in ways
that would not overload the network. However, in today’ s increasingly competitive environmernt,
suppliers schedule resources without a detailed knowledge of or interest in transmission congraints.

Congtraints associated with transmission resources in the wholesaling (and consequently retall pricing)
of eectricity services were not been fully recognized in the past. Nor arethey now. Transmission
condraints impose sgnificant costs on the system that are typicaly muted by a system uplift charge on
dl buyers. The variability of wholesale costs caused by such condraints needs to first be recognized in

13. Annual total production from wind and PV resources can be forecast with a high degree of accuracy. The
same istrue for next-day production, given expected weather conditions. Weekly and monthly projections, in terms
of both total production and times of production, tend to be lessreliable. Aggregating these resources for the
purposes of system planning and dispatch greatly improve their reliability and value therefore.

14. An excellent examination of the barriers to interconnection faced by DR isMaking Connections, by Brent
Alderfer, Thomas Starrs, and Monika Eldredge (NREL/SR-200-28053, Boulder, CO, May 2000).
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wholesale prices. Financia congestion rights can assist transmission planners and potential generators
looking for promising locations for new generation sources. Location-specific pricing of energy
sarvices in the face of such congtraints may provide the necessary incentives to LSES, DR operators,
and find consumers to manage loads during periods when transmission lines congrain access to the
broader market.

Transmisson congestion refersto the Stuation in which it is not possible to complete dl the proposed
transactions to move power from one location to another on the grid. Such commercia-transaction
redrictions can arise because of thermd, voltage, or stability limits on transmission eements.
Congedtion isgenerdly not related to the actud flows on lines. Congestion occurs when security-
congtrained dispatch requires modification of the economic dispatch. This Situation occurs most
frequently as the result of contingency andlysis rather than because of steedy-dtate line flows. The
generation dispatch is modified because aline will overload if a specific contingency occurs (e.g., a
generator or transmission line trips). Because there is often no time to take corrective action to prevent
cascading failuresif such a contingency occurs, it is necessary to preemptively modify the generation
dispatch. It is this non-economic dispatch that resultsin locationa price differences®

In the long term, congtruction of new generators and transmission lines can reduce congestion. In the
short term, system operators can treat congestion in two ways. They can mandate engineering solutions
or they can use pricesto let suppliers and consumers (i.e., market participants) decide which
transactions to forego.

The smplest (engineering) gpproach isto ignore congestion in setting energy prices (i.e., assume thet all
proposed transactions can be completed as if transmission capacity were infinite). If proposed
transactions threaten to overload transmission lines, the security coordinator implements NERC's
transmission loading rdlief (TLR) procedure. This procedure adopts an engineering approach to
congestion relief. Transactions that contribute 5% or more to the congestion are curtailed depending on
ther firmness, with non-firm transactions cut before firm transactions are cut. Many market participants
oppose TLR because they bdieve that the incumbent utilities manipulate the TLR cdls and
implementation to favor their own transactions. In addition, FERC opposes the current TLR procedure
because it is economicaly inefficient.

An dternative gpproach isto socidize congestion costs. With this gpproach, the system operator pays
generators on either side of the congtraint to increase output (constrained on) or decrease output
(congtrained off) to relieve the congestion. The system operator pays these generators for any
opportunity or out-of-pocket costs associated with this uneconomic dispatch. The costs thus incurred
arethen dlocated to dl transmission customers through an uplift charge. Although smple to implemernt,
this gpproach is dso economicaly inefficient because it falls to inform tranamisson users on the true

15. Losses also cause locational price differences but have a much smaller impact and are generally easier to deal
with than congestion.
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costs associated with their transactions. The absence of |ocation-specific prices aso robs investors of
important information on where to locate new resources and what transmission projects to build.

Locationd prices inform transmission users of the actua cogts of transmission service and thereby
promote economicaly efficient outcomes. Locationa price differences reved that the benefits of
various energy supply and demand options depend not only on their tempord flexibility but aso on their
location. Digtributed resources may have greet vaue when they reduce load in the particular locations
and at the particular times that congestion problems would otherwise arise. It is not necessary hereto
describe the various methods for calculating locationa prices, which are in their details quite complex.
Sufficeit to say that distributed resources are admirably suited to exploit the differences in transmission
cogis on asystem, and therefore it is imperative that RTOs and 1 SOs develop transmission pricing
schemes that will give DR operators financid incentives to deploy their facilities or reduce consumption
in the most cost-effective ways.'®

The application of locationd pricing is an important step in the development of competitive dectricity
markets. When congestion codts are assigned to the responsible load, a more accurate price signd is
received within the load pocket. Thus, cost-effective means to reduce congestion will have the
opportunity to compete to reduce the congestion and improve rdiability. Generation, transmisson, and
load management options will dl have the incentive and the opportunity to offer cheaper solutionsto
customers and load-serving entities within the load pocket. Because locationd pricing setsan
appropriate “avoided cost” benchmark, replacing a system in which congestion costs are not revealed
to customers, DR investments can compete on afair basis with transmission and central generation
options to provide religbility servicesin the load center.

ii. Retail Rate Desgn and Distribution Company Rate-Making

Although this paper islooking at ways to structure wholesale markets to accommodate distributed
resources, it's worth adding a few words about actions that can be taken at retail to support DR, if for
no other reason than that improving the economic efficiency of wholesde markets (which will have
beneficia impacts upon DR) will be hindered by retall rate structures that discourage end-users from
making efficient consumption decisons. Distributed resources offer cogt-effective dternatives to
purchasing energy from the grid, but they will not be exploited properly if their value is hidden from
end-users.

Ultimately, retail rates provide the revenues needed to build and maintain the system. A wide variety of
rate designs have been employed by utilities for decades, to serve avariety of purposes; but at least

16. By way of example, between April 1998 and September 1999, the average hourly price in the PIM areawas
$27.4/MWh. During this 18-month period, prices differed from location to location for 15% of the hours. During these
congested hours, the maximum locational price difference averaged $19/MWh.
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snce the publication of James Bonbright's Principles of Public Utility Ratesin 1961, the notion that
rates ought to, among other things, be structured so asto promote economicdly efficient use of the
electric system has been increasingly given the due that it deserves!” During the last two decadesin
particular, alarge number of cogt-reflective rate design reforms were adopted across the nation,
including two-part (demand and energy) rates, seasonal rates, time-of-use rates, rate discounts for
controlled load, and interruptible rates.®® All of these initiatives were aimed at sending better price
sggnasto cusomers. (a) to more accurately reflect the margina costs of production and consumption;
(b) to dlocate more fairly the cogts of the system; and (c) to improve rdligbility and lower overdl
system costs by removing inefficient subsidies and inspiring changes in demand patterns.

The nation’s present focus on structuring dectricity markets has drawn attention away from the
underlying fact thet rate design is il acritical function of regulation —amogt dl eectricity is ddivered
on monopoly wires systems under regulated ddlivery charges, and the vast mgority of energy sesare
still made at regulated rates by regulated franchises or default service providers!® For these
consumers, rate designs that reflect the economic costs of production and delivery should not be
abandoned. There are saverd other options that could significantly improve customer price-
regponsveness, utilities and state regulators in any jurisdiction facing rdiability concerns should examine
the following:?°

« Time-differentiated default rates and transitional price caps. Customers may prefer rate
gability to free-whedling voldility, but they do not require asingle rate for every hour of the
year.?! Considering the enormous costs and reliability concerns associated with seasona peaks,
any annud price caps adopted as part of arestructuring plan or utility rate freeze should include
meaningful differences between pesk and off-peak consumption. On an average annud basis,

17. Thecall for the application of economic principles to the challenge of rate design had, of course, been heard
much earlier. See, for example, Boiteaux, Marcel, “La Tarification des demandes en pointe: application de lathéorie
de lavente au co(t marginal,” 58 Revue générale de |’ électricité, 1949 (updated as “Peak-Load Pricing,” translated
by H.W. lzzard, 30 Journal of Business of the University of Chicago, 1960, p. 157).

18. An EPRI survey in 1990-91 reviewed more than 1,000 “innovative rates” of these types, offered by 135 major
utilities. EPRI, Survey of Innovative Rates, 1991 (Palo Alto, April 1992) (In three volumes).

19. Asof June, 2000 about 98% of the national load is still provided by incumbent franchises. XENERGY estimate,
asreported in Restructuring Today, Monday, June 26, 3000 at 3.

20. Thisis by no means an exhaustive list. Many other innovationsin rate design ought to be considered in the
proceedings recommended above. Some of these innovations are relatively new, such as net metering; others have
long been used, but may need revival and adjustment in light of current technologies and changes in market
structure. For example, regulatorsin Vermont are moving away from seasonal rates, which have had avery large and
beneficial effect on capacity factor and peak load exposure for the state’ s utilities over two decades. The moveis
based upon changes in the regional wholesale market, where winter power costs have moderated. But seasonal rates
have not been replaced by any new rate design to reflect the newly-volatile, high costs of consumption in the
wholesale market at peak periods, both summer and winter.

21. Seasonal rates and time-of-use rates have long been afeature in many jurisdictions, but their usefulnessin
controlling peak load has been eroded by inattention and the assumption that market prices would soon take over.
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“the default price’ might well be the same, but reiability will be improved when consumers see
the cost of maintaining pesk in the rates they pay during peak periods.

« De-averaged buy-back rates. Despite the appearance that distribution costs do not vary
directly with usage, in fact they do — particularly when viewed in the longer run or when
demand presses up againg the limits of capacity. At times of cgpacity condraint, the margina
cogs of delivery rise very steeply: they are, in fact, the costs of new investment in wires,
transformers, and substations. Moreover, as with transmission, the margina costs of
distribution can vary sgnificantly by time and location.

Where the margina cogts of distribution are high, the utility has a srong incentive to invest in
less costly means of providing service: end-use efficiency, distributed generation, and load
management, for indance. Thisis particularly true where, asin most aress, the retall rates for
digtribution service are averaged, and margina on-peak costs exceed margind revenues. In
such circumstances, utilities have a very pa pable profit motive to reduce cogs. Customers, in
contragt, do not. They are not being given price sgnds that reflect the full margina costs of
sarvice, a least a times of peak, and consequently their incentivesto invest in distributed
resources are muted. And, if they are paying fixed fees for digtribution, the incentives are non-
exigent atogether.

One responseis to de-average distribution prices, according to location. However, assuming
that the geographic de-averaging of pricesis not possble, aternative approaches for promoting
economicaly efficient outcomes must be developed.? One such approach is the geographically
de-averaged “buy-back” credit. The utility would establish financid credits for distributed
resourcesingdled in agiven area. The credit amount would be afunction of the distribution
cost savings generated by the distributed resources. Credits would be limited in duration and
magnitude, in order to match the timing and need for didtribution system reinforcements. For
example, credits might be available to the first 20 MW of digtributed resourcesingaled in the
next year because, after that period, loads are expected to have grown to the point that
digtribution line upgrades are unavoidable. The dollar amount of the credits should, at most,
equd the vaue (savings) derived from deferring the distribution upgrade. Credits would dso
vary by location of the distributed resources. Credits would be highest in areas of grestest need
and would be as low as zero in low-cost areas?® For example, customersin an areawith 20¢

22. Tothe economist, differentiating prices according to geographic cost characteristics is no different than doing
so according to time of use. However, in light of the potentially very great differencesin rates from areato area, the
administrative complexity of the rate structure, and universal service considerations, we are unlikely to see
geographically de-averaged rates any time soon.

23. Variations of the de-averaged distribution credits could be a sliding scale standby rate or a hook-up “feebate.”
For example, stand-by rates could be on a sliding scale ranging from high to negative. Negative stand-by rates,
which look like distribution credits to customers, would be charged in high-cost areas. A hook-up feebate would be a

(continued...)
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distribution costs might be offered a 15¢ credit.* Thiswould certainly produce a strong
economic incentive for customers and others to invest in distributed resources. Because the
credit is 15¢ instead of the 20¢ the utility would incur to upgrade facilities, thereisan
opportunity for savings to be shared.®

« Revenue caps, not price caps or fixed charges, for wires companies: At firs blush, the rate
design for wires company services would not gppear to raise Sgnificant reiability concerns. But
it does. In a price cagps environment, the “logt profits’ problem will continue to undermine
broad-based energy efficiency improvementsin end-uses throughout the grid. Thiswill raise
overal consumption levels, erode reserve margins, and put increased stress on distribution and
transmisson sysems. A system of high, fixed charges, as proposed by many utilities today,
appears to address this problem, but it causes problems of its own. In this case, the wires
company no longer has an incentive to promote high throughput. But, having paid a high fixed
charge for access, the customer faces amuch lower rate for incremental consumption. Since
incremental consumption drives pesk, high pesk load prices, and reliability problems, high fixed
customer charges can promote inefficient consumption and degrade reliability.

The solution to both of these problems is a performance-based, per-customer revenue cap.? It
rewards afirm for increases in operating efficiency, while making it indifferent to the volume of
throughput over itswires. Since, in the short run, a digtribution company’s costs vary more
closaly with the number of customers it serves, than with throughput, a per-customer revenue
cap would produce annua revenues that more closdly track annual costs. To the utility, a per-
customer revenue cap looks just like a fixed-price rate structure, and it removes the company’s
disncentive to support customer ingtalations of efficiency and other distributed resources.
However, the revenue cap enables prices for end-usersto be set on a usage basis, enabling
them to make consumption decisions and dternative energy invesmentsthat are, in the longer
term, more efficient. In addition, if the per-customer revenue cap is modified by performance
objectives, the resulting PBR plan can adjust rate levels automatically to encourage the utility to
pursue cost-effective distributed resource options, and lower the overal cost of the distribution
system. The resulting savings can be shared between the company and its customers.?’

23. (...continued)
revenue-neutral charge that collects from customers installing distributed resources in low-cost zones and pays to
customers who install distributed resources in high-cost zones.

24. Demand-side resources are so much less costly that the winning bid prices would likely be far below 15¢.

25. Moskovitz, p. 24.

26. See David Moskovitz, Profits and Progress Through Distributed Resources, NARUC, 2000 pp.16-18, 20-22,
and Frederick Weston, Charging for Distribution Utility Services: Issuesin Rate Design, NARUC, 2000.

27. A rate plan with most of the attributes described here is now in effect for Pacificorp in Oregon, and (before the
reliability and financial crises of 2001) was being considered by the major distribution companiesin California.
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b. Promoting End-Use Efficiency

Decison-makers addressing the rdliability problems of emerging wholesde power markets may find
that, because they are focusing on the problems of peak load, they are drawn particularly to load
management solutions. Demand-side bidding, price-responsive load, and “dispatchable load” ancillary
services are very important resources to ectricity systems and to reliability managers. Broad-based
energy efficiency options may thus be overlooked, despite their economic and reliability benefits. But
this would be a grave mistake, snce the market barriers to investment in long-term end-use efficiency
that led to utility-sponsored demand-side management (DSM) programsin the 1980s and ‘ 90s till
exig. There' s nothing about industry restructuring to have changed that.

The present chalenge is to create mechanisms for delivering broad-based efficiency measuresto
electric networks. The first and most obvious opportunity would be to reinvigorate the practice of utility
Integrated Resource Planning, particularly in those franchises that are not likely to face retall
competition in the near-term — which, for the next decade, may well be haf of the nation. Whilelogicd,
this may not be a promising avenue. Utilitiesin regions not open to competition are nevertheless
anticipating the possibility of retail competition in the future, and will likely remain rductant to invest
heavily in efficiency measures? Fortunately, regulators and legidators have other models to consider.
Among the most promising are:

« System Benefit Funds: Broad-based wires charges can support efficiency and load
management measures that enhance system reliability and lower market prices
In the absence of utility funding of efficiency programsin rates under integrated resource
planning, it is possible to support them through broad-based wires charges, assgned to the
electric bills across broad classes of customers. As a non-bypassable charge, no competitive
provider is disadvantaged by the collection mechanism. At least 11 gtates, including Cdifornia,
Wisconsin, Ohio, New Y ork, and Illinois have established statewide funding mechanisms for
efficiency programs, supervised by state agencies with a mandate to improve reiability and save
energy cog-effectively.

« The Energy Efficiency Utility: Oneimportant variant on the statewide public benefits fund is
the “energy efficiency utility,” which is awarded a franchise in order to ddliver efficiency services
to customers across a state or region. Thefirst such utility was chartered by the Vermont Public
Service Board, with a statewide franchise, supported by awires charge in each franchise
territory in which it ddlivers services. It was desgned to diminate the conflict of interest that
wires companies have with respect to most efficiency services, and is supported with funds that
formerly went to power company DSM programs.

28. On the other hand, a utility that invests wisely in efficiency in its home territory may be able to reap the
benefits of sales at high pricesin wholesale markets and save on purchase power costs.
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System Benefit or Uplift Charges at the Power Pool Level: The wholesde markets could
be designed to capture large consumer savings through broad-based market transformation or
energy efficiency programs without much difficulty. One option is awires charge devoted to
investment in energy efficiency that paysfor itsdf. For example, an investment in energy
efficiency funded through awires, or uplift, charge equivdent to 5 mils per kWh will reduce
average wholesde prices by 10 mils. Thisisadirect net benefit to dl dectricity usersin the
form of lower wholesde prices, not to mention reduced air pollution. With so much money to
be saved and so many rdliability benefits to be achieved these questions should be high priority
issues for FERC and state regulators.
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V. CONCLUSION

If we hope to exploit the wider range of rdligbility and energy services that distributed resources can
provide, important policy changes need to be made. This paper describes the key set of them. They
are not technol ogy-prescriptive — they do not ordain winners and losers — but instead they aim to give
incentives to market participants to develop innovative, more reliable, and less risky methods of mesting
the nation’s demand for dectricity. These policiesinclude the following:

o Demand-sde bidding and multi-settlements;

» Demand response (participation of load management in spot markets);

e Opening the ancillary services market to DR,;

» Resource aggregation and management;

» Increasng market liquidity;

» More economicdly efficient transmission and digtribution rate design; and

 Public benfits programs, including funding mechaniams, in support of investment in long-term
end-use energy efficiency.

Viewed another way, these policiesidentify market, rather than engineering, mechanismsthat can
expose the vaue of distributed resources. Once uncovered, we leave it to the many thousands of
dedicated and creetive people around the world to find the best ways of capturing that value.



