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Executive Summary
Background

Under real time pricing (RTP) tariffs, electricikonsumers are charged prices that vary over
short time intervals, typically hourly, andeaguoted one day or lessadvance to reflect
contemporaneous marginal supply costs. RTf#erdifrom conventional retail tariffs, which are
based on prices that are fixed for months oryeaaa time to reflect average, embedded supply
costs. In recent years, a resurgence of isteéneRTP has occurred. &womists recognize that
providing electricity consumers with price int®es to reduce their usage when wholesale
prices rise would improve the performancewiblesale electricity m&ets in two important
ways: mitigating suppliers’ ability to exerciggarket power and dampening price volatility.
Policymakers engaged in electric utility resmaiplanning have alsecognized that, by reducing
peak demand, RTP could play an important rola portfolio of strategies for cost-effectively
meeting utility load obligationSWhile other mechanisms can be used to induce price-
responsive demand and/or reduce peak demand; emmnomists argue that RTP represents the
most direct and efficigrapproach, and therefore it shouldtbe primary focus of policymakers’
effortszto improve the performance of wholesae retail electricity markets (Borenstein et al.
2002):

While clearly appealing from adbretical perspective, questiomsnain about the extent to
which RTP can ultimately affect wholesale metrgerformance and utility resource planning.
First, assuming that RTP is offered on a vauptasis, how many customers would choose to
enroll in RTP, given the additional risks andnsaction costs compared to traditional, fixed-
price retail supply service®econd, even if a sizable numbécustomers did choose to enroll,
to what extent, and how consistently, would\zedse population of parijants respond to the
prices they face? Some insight into thesegissian be gleaned from experiences with several
prominent RTP programs frequently featurethia literature. However, to understand the
potential role of RTP in settingsith substantially different tymeof customers and/or different
market and regulatory conditions, policyreak require a wider base of experience.

Project Overview

While more than 70 utilities in the U.S. haviéeoed voluntary RTP tariffs on either a pilot or
permanent basis, most have operated in velatbscurity. To bring this broad base of

! There is a third policy context in which interest in RTB &merged, but which is less relevant to topics addressed
in this report: in some states that have implemented cétzice, policymakers have designated RTP as the default,
or provider of last resort, service flarge customers that do newitch to a competitive super. In this context,

RTP is often viewed primarily as a tool for supporting development of a competitive retail market, with the

belief that most customers will find RTP unacceptailole will seek out some forof hedged service from a
competitive retail provider.

2 Other strategies include: critical peak pricing ratescivinable the utility to invoke high prices for a limited
number of hours per year; traditional load management progsaicts as interruptible séce tariffs and direct load
control; demand bidding programs, which allow customers to submit load reduction bids to their load serving entity
or ISO; and capacity call-option programs, which provide customers with an up-front payment in exchange for
agreeing to reduce demand, on a limibedhber of occasions, if called upoim addition, energgfficiency and
traditional time of use (TOU) rates camaeto reduce peak demand, althotiggy do not create short-term price
responsive demand.
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experience to bear on policymakers’ currdfdrgs to stimulate price responsive demand, we
conducted a survey of 43 voluntary RTP tariffiecéd in 2003. The swey involved telephone
interviews with RTP program managers and othiityustaff, as well as a review of regulatory
documents, tariff sheets, program evaluationd,aher publicly availalel sources. Based on
this review of RTP program experienee identify key trends related to:

utilities’ motivations for implementing RTP,
evolution of RTP tariff design,

program participation,

participant price response, and

program outlook.

We draw from these findings to discuss limgtions for policymakers that are currently
considering voluntary RTP as a stratéglydeveloping price responsive demand.

Key Findings

Utilities’ Motivations for Implementing RTP

Program managers characterized the motivaaoisgoals underlying theitility’s decision to
offer RTP. The most common response was RTP was introduced primarily to build
customer satisfaction and |digg by providing an opportunitfor customers to realize bill
savings. The second and third most commespagses, respectively, were to reduce peak
demand or encourage load shifting and tamenage load growth. The fourth most common
response was to comply with a statry or regulatory mandate.

These motivations reflect the historical conteihin which RTP programs have been offered.
The first wave of RTP programs, in the mid-1980sre introduced as a novel strategy for
meeting Demand Side Management (DSM) objestiand testing critical assumptions about
customer acceptance and price response. Biegimmthe early 1990s, a number of utilities,
primarily in the Southeast and Midwest, introdupddt and permanent RTP tariffs. During this
period, electric utilities faced heightenedmgetition for new and existing load (from other
electric or gas utilities) and were increaginconcerned about uneconomic bypass from onsite
generation. In addition, as movement towasdail market restructuring gained momentum,
utilities became increasingly concerned abouggulated, retail supplie luring away large
customers with market-based rates. Thus)ymailities introduced RFP during this period to
retain large customers by offeritigem “early access” to market prices and/or to encourage load
growth by offering RTP tariffs that allowedstomers to add new load without incurring
additional demand charges. The proliferatbtbmew RTP programs began to subside in the
latter half of the 1990s, as utiéis focused their attention moreeattly on restructuring-related
issues. However, the past three to four ybarx® seen a resurgence of interest in RTP, as
policymakers and utilities have sought to adsli@ncerns about inadequate reliability, price
volatility, and market paer in wholesale electricity markets.

ES-2
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Evolution of RTP Tariff Design

RTP tariffs have evolved over the past 20 yearsesponse to lessons learned from early efforts,
preferences expressed by customers, and aimgungarket and regulatpconditions. The first

RTP programs, implemented in Californiative mid-1980s, charged customers an hourly-
varying price, quoted a day in advance, for afirgg consumed. Thus, parpants’ entire load
was exposed to the volatility that characterite@lRTP prices they faced. These tariffs were
designed to be revenue neutral over averagettimonditions, for the class of customers
deemed likely to participate. However, becasiseh a large portion dle revenues generated
from these tariffs was related to actual hpsupply and/or weather conditions, revenue
recovery could not be guaranteed.

Niagara Mohawk’s Hourly Integrated Pricigot (HIPP), launched in 1988, introduced a new
RTP tariff design: a twgart rate with a customer-specificcess charge. A unique customer
baseline load (CBL) profile, comprised of a kWélue for each hour of the year, was established
for each participant from their historical intahbilling data. Theustomer-specific access
charge was calculated by applying the energylaling demand rates from the customer’s
otherwise applicable tariff to their CBL load pief Deviations betweethe customer’s actual
load and its CBL in each hour were settled atgrevailing real time price. Because only
marginal changes in usage were subject to Rdes, participants’ had less exposure to price
volatility, and the utilityhad greater revenue stability, compatee@arlier RTP tariff designs.

The two-part, CBL-based tariff became the staadrRiI'P tariff design during the early and mid-
1990s, although some utilities introduced variationgarticular programeatures. A number of
utilities offered an option whereby the price®tpd a day-ahead were provisional and could be
updated by the utility the next day, with one ootour’s notice, if supply and/or outage costs
changed dramatically. Program designess @legan experimenting with different CBL
provisions. For example, whitbe initial tariff designs fixed #ncustomer’s CBL at the time of
enrollment, several utilities later offered REriffs that called for periodically adjusting
participants’ CBL, as a way for the utility atite customer to share the risks and benefits
associated with load growth. rfally, several utilities offered optins that gave RTP participants
the ability to customize their exposure to pricéatibty, for example, by temporarily raising or
lowering their CBL, or by purchasing financial riskanagement products, such as price caps and
contracts for differences.

Voluntary RTP tariffs introduced since the lat®Q9 have largely diverged from the two-part,
CBL-based design. Many of these tariffs are offdrg utilities in states that have implemented
retail choice and have unbundlesail electricity rates to semde commodity charges from

T&D charges. The RTP tariffs introduced in thesates have generally been based on a rate
structure composed of houryergy prices for the commitglcomponent and unbundled T&D
charges assessed on the customer’s billing ddraad/or energy consumption. The departure
from the CBL-based tariff structure reflects seéactors. In markets open to retail
competition, the utility can more easily achieve revenue stability by unbundling its T&D rate
components and collecting these costseugh an access charge, and pricing commodity
electricity usage at prevailing market pricegréby undercutting one of the primary motivations
for the CBL-based design.

ES-3
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Program Participation

We asked program managers to describe cuarah historical participation in their RTP
program in terms of the numbef participants and the amouritpeak demand enrolled, and to
describe the types of customers enrolled. &f§e asked them about factors that may have
influenced patrticipation rates, such as the syplemarketing activitiethat have been conducted
and whether customers were provided with técdl assistance. Based on their responses, a
number of key trends emerged:

Number of Programs

Although several programs have achieved a sigaifitevel of participation, most have not.

In 2003, a total of 2,700 non-resid&l customers, represimy more than 11,000 MW of

peak demand, were enrolled in the RTP programthis study. However, most of these
participants are associated with a small nunab@rograms. Only three programs had more
than 100 non-residential paipants or more than 500 Mhrolled, accounting for 80% of

all load enrolled in RTP (seedtire ES - 1). One-third ¢fie programs in our study had no
participants in 2003. Another third had fewlean 25 participants, less than 50 MW, and less
than 1% of the utility’s system loahrolled. Although many RTP programs imposed
enrollment caps and/or restriatieligibility requirements (g., minimum customer size), in
most cases, neither factor appearsawee directly limited participation.

16
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Aggregate Peak Demand (MW)

Figure ES - 1. Aggregate non-coincident peak demand of RTP participants in 2003

Most RTP programs have not bdaoadly and pro-actively marketedrorty percent (40%)

of the programs in our survey reportedly haeoe been pro-actively marketed. The other
60% have been marketed to some degree, Imgrghy have been targeted to a relatively
narrow group of eligible custongertypically the largest custars, particularly those with
opportunities for load growth eelocation, relatively flat loag@rofiles, on-site generation,
and/or prior participation in interruptiblersece tariffs. While customers’ ability or
willingness to respond to prices was often trmred as one consideration, many customers
were targeted solely on the basis of thedallings they could accrue by purchasing some of
their load at marginal-cost based pricather than standard tariff rates.
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Most RTP programs provide limited assistat@éelp customers physically manage their
exposure to price volatilityOnly one-third of the prograsrin our survey offer technical
assistance to help customeatsntify strategie$or price response. About 50% of the
programs offered participants@nnet-based access to theaurly consumption data on a
real-time or day-after basialthough in some casesly for an additional fee.

Participation in most RTP programs is dominatgdlarge industrial catomers, with modest
participation by large institutional customerdhis trend, in part, reflects program eligibility
restrictions: one-third of therograms in our survey are aladile only to customers with

peak demand greater than 1 MW. It alsoe@# the program goals and associated marketing
strategies employed by many utilities. Due ® s$ize of their loads and their ability to

expand and relocate, large industrial custoraeggypically the most applicable to load
retention and load growth objectives. Téesistomers are also most likely to have
previously been served ontémruptible serice rates or to haven-site generation, and
therefore they have often been perceivethasnost capable of responding to RTP prices.

Participation in most programs has declined in recent ye&wstween 2000 and 2003, half

of all programs in existenceipr to 2000 lost 25% or more dieir participants, while only

two programs saw participation increase. Marggpm managers attributed this trend to an
increase in price volatility or average RTP prices, in combination with the belief that many
customers enrolled in RTP expecting tdizeabill savings solely by purchasing load at
marginal cost based prices, without respondinthése prices on an hourly or daily basis.
Increased price levels and valiag eroded those opportunities,sudting in program attrition.

Participant Price Response

We asked program managers to describe tloe peisponse of participantstheir program in
terms of three metrics: (1) the percent of paréinig that appear to respond to RTP prices, (2)
the minimum price at which participants begp respond, and (3) the maximum load reduction
generated by their portfolio of participantsdahe corresponding price. The key findings from
their responses are as follows.

Quantitative information on participants’ e responsiveness is relatively sparséost
program managers indicated that RTP pardictp’ price response had not been formally
evaluated, and therefore sooreall of the information rguested was currently unknown.
They cited several factors @xplaining this situation. First, because many programs were
motivated primarily for purposes other thaadomanagement, utilities have had little
incentive to devote resources to rigorousigasuring and quantifying customers’ price
response. Second, many programs have hadwopddicipants, too short a duration, or not
enough price volatility to support a formal analysiparticipants’ price response. Finally,
because most programs are not integrated into the utility’s system scheduling or planning
operations (in part, a consequence of the smaluainof load enrolled), detailed information
about price response is not required for operational purposes.

ES-5
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e Although many customers on RTP are price oaspve, a substantial fraction is noAmong
programs with more than 10 participants, nmsigram managers reported that between 20
and 60% of participants have exhibited safiseernable response to hourly prices. To
explain the fact that the remag customers evidently do not pesd to hourly prices at all,
program managers cited their belief thetny customers enrolled in RTP without any
intention of monitoring or rgmnding to prices on a day-t@ybasis. Program managers
also pointed to various opei@tal and institutionifactors that they believe makes price
response difficult for many customers: a lackftagibility in customers’ operations, a lack
of technical expertise, empleg turnover, and a general tendency for customers simply to
forget about electricity peces if they remain low and stable for prolonged periods.

e Customers that respond to RTP prices genegitploy relatively low-th strategies or on-
site generation resourced/ost program managers indicated that the participants in their
program that have actively responded to prareslarge industrial customers that reschedule
discrete, electrically-intensive process loadg.(erc furnaces at steel mills), and customers
that run on-site generation.

e Most program managers report that some Rf&gram participants respond to prices less
than $0.20/kwh Two-thirds of the program managehat provided information on this
metric indicated that at least some custamEygin to respond at prices below $0.20/kWh.
Often, these low-price responders are customihson-site generationAbout one-third of
program managers reported that no participappear to respond unlgssces are at least
$0.30 to $0.80/kWh.

e RTP programs reportedly achieved load retituts equal to 12-33%f participants’
aggregate peak demand, across a wide range of pridasng eight programs with more
than 20 participants, six have reportedly getaer#éoad reductions ithe range of 12-22% of
participants’ combined non-coincident peakn@aéd, while the other two have generated load
reductions of approximately 33% (see Figure-2% These load redtions occurred across
a wide range of hourly prices, from $0.12/k\¢ $6.50/kWh, although giner prices did not
necessarily correspond to highergentage load reductions. fiact, the largest reported
percentage load reduction (33%) for anARArogram occurred atprice of $0.30/kwh.

e Most RTP programs have generated modwsest reductions, in terms of their absolute
magnitude Of the ten programs for which an estimate of the maximum load reduction was
provided, only two have geneeal load reductions greatidyan 100 MW, and only one has
generated load reductions greater than approximately 1% of the utility’s system peak. For
most programs, the modest load response diregfllgcts the small amount of load enrolled.
However, some program managers also pointeédedact that RTP prices have remained too
low for participants to respond significantly, sarggested that few garipants were price
responsive.
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Figure ES - 2. Maximum percentage load reductions from RTP progranis

Program Outlook

About one-third of theutilities report a continuing arettive commitment to voluntary RTP
programs, in terms of further mattikng or program development (deéigure ES - 3). This
includes utilities with recentlintroduced programs that astll under development (15%),
1990s-era RTP programs that aratawuing to be actively promoted (11%), and programs that
will be phased out but replaced with a new volunRIP tariff (8%). However, most utilities
are either continuing to offeoluntary RTP but without activelyromoting it (38%), or are in
the process of phasing it o@8%). Many of these programsuveanever been aggressively
promoted, while others had a greater level gipsut in the past, but@now being mothballed

or cancelled, due to a demonstihtack of customer intereaghd/or changes associated with
restructuring. For example, in some states llave implemented retail competition, utilities no
longer see themselves (or regulators no losge them) as having a role in offering
“experimental” retail supply tariffs. In severahet states that are currently in a transitional
phase within their restructurimgocess, utilities are simply wiag to see how the regulatory
environment and/or retail market developfobe committing further resources to RTP program
marketing or development.

3 Georgia Power’s two tariffs (RTP-DA and RTP-HA) are shown as separate data points in Figure ES - 2, since
participants in the two programs faadifferent prices at the time thite maximum load reduction occurred.
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Figure ES - 3. RTP program outlook

Implications for Policymakers

A small number of programs have demonstrateditlispossible for valntary RTP to attract a
significant number of participangsd generate a substial level of price response. However,
the fact that the vast majoriof programs in our study have had a much more modest impact
does suggest that policymakerssnexplicitly address a numbef challenges if voluntary RTP
is to have a meaningful impact on wholesakrket operations andility resource planning.

e Sufficient resources must devoted to developing and irepienting a customer education
program. Experience to date suggests that custeraex highly unlikely tgravitate in large
numbers toward RTP on their own accoiich extend participation beyond a few large
industrial customers, aggressive marketindg aducation campaigns stlbe undertaken to
reach medium-sized customers and to succdgsfieintify price responsive customers other
than just those that have participated innnigtible rates or that have on-site generation.
Customers must be made aware of the taritf its terms, be able to make direct
comparisons of their electricity bills under the otherwise applicable tariff and the RTP rate,
and understand what opportunities they hawhtift and curtail discretionary loads.

e Customers need help understanding and managing price Msklest participation rates and
high levels of customer attrition reinfar the notion that many customers have limited
tolerance for price volatility in hourly spotesitricity markets. Customers need technical
assistance and training to help them undedstaarket price formation and to identify
physical and financial strategigs managing price risk. Finaial incentives to accelerate
adoption of technologies that simplify anddutomate price response may be warranted in
some cases. If, in verticaliptegrated markets, two-paf@BL-based RTP designs do not
attract sufficient participatn, utilities may need to offeompanion financial risk

* Some RTP programs are offered in multiple statestrendutlook of the program differs between states. To
account for this fact, Figure ES was constructed by countj each RTP program once fmach of the states in
which it is offered. This is why the sample size is 53.
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management products that mitigate risk withaodlermining customers’ incentive to respond
to high prices.

RTP implementation should be coordinateith other demand side activitieglthough

energy efficiency programs and real timepig serve a common purpose and share many
overlapping technologies and omster education activitiestilities typically have not
coordinated these two pursuitkitegrating many of the progranatic initiatives needed to
build participation in RTP witlraditional energy efficiencgnd DSM-related efforts (e.qg.,
marketing, customer education, technicalstasice, and technology rebate programs) could
capitalize on the natural symgges between RTP and energy efficiency, yielding several
specific benefits for utilities and consumefSreater awareness and acceptance of RTP could
be achieved among commerciadanstitutional customers, wdh have traditionally been

the mainstays of energy efficiency programshmretofore have not participated widely in
RTP. Customers would be better positiotedvaluate investments in new end-use
technologies (e.g., energy managementcamdrol systems and high efficiency air-
conditioning) in light of the berfiés they provide visa-vis participation in RTP. Transaction
and administrative costs could also be minimi@ad., related to marketing materials, site
audits, and customer load analyses).

e RTP programs should include provision for a rigorous analysis of customer acceptance and
price responseOnly about 20% of the 43 programs included in our survey have conducted
any formal evaluation of participants’ pricesponse, and even fewer have attempted to
guantify the benefits to theility and non-participants. Yeiany utilities and policymakers
are reluctant to fully embrace RTP, partly bessathe nature and magnitude of the benefits
are poorly understood. Some of the appreloengiward RTP could potentially be mitigated
if a greater emphasis was placed on progranuatiah, with the results made available to
the broader policy community. Evaluation initi&svare also criticdbr identifying best-
practice RTP program designs, thereby allowRTd® programs to become more standardized
and widely marketed, similar to the process useinumber of states for energy efficiency
programs.

e Utilities interests must be aligned with program godRTP is a complex and relatively
costly tariff to market and administer. Thos#itigs that have historically been the most
successful at enrolling parti@pts in RTP have had well atigd motivations; in particular,
they saw RTP as a valuable tool for custoreégntion and load building. In states where
policymakers are interested in promoting RdPthe purpose of developing price responsive
demand, they may need to evaluate the extemhtoh utilities’ incenives and interests are
aligned with this particulagoal, and if necessary, edliah an appropriate incentive
mechanism, such as a regulatory dikecor performance-ls&d incentives.

e The costs and benefits of alsting incremental amounts ofipe-responsive load from RTP
must be weighed against those of otlgpes of demand response mechanistthe
baseline level of interest in RTP is limited to a small number of large industrial customers,
utilities may have to devote significant resmes to entice a substantial number of additional
customers to enroll. Policymakers shouldghetihe costs of these further inducements and
the incremental benefits against thosémflementing alternative price response
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mechanisms. Given the diversity and heteromgioé retail customers, a portfolio of RTP
and other demand response programs, inclustinge fast-response options and others that
build long-run price response behaviors, maynoee likely to achieve meaningful levels of
price-responsive load thdocusing exclusively on RTP.

e Policymakers must account for the potentialimnmental and market impacts of increased
use of distributed generatiadhat may result from RTPExperience with existing RTP
programs suggests that customers with onggteeration have been among those most
receptive to RTP and, in some cases, the prast-responsive. Depending on the emissions
characteristics and location of on-site generatelegive to bulk power generation, the health
and environmental consequences of increasedatipn of onsite generators may be negative
or positive. If customers on RTP rates clegas are allowedt increase operation of
existing diesel-fired generatoas part of their price respanstrategy, adverse environmental
consequences are likely to result. At the séime, a proliferation oflistributed generation
located in transmission-constrained load centeag help to mitigate the exercise of market
power, and therefore improve thdi@ency of bulk power markets.
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1. Introduction
1.1  Background

Under real time pricing (RTP) tariffs, retail efecity consumers are charged prices that vary
over short time intervals (typically hourly) and gueted one day or less in advance, to reflect
contemporaneous marginal supply costs. Theasiés differ significantlyfrom those typically
used by electric utilities, which@based on prices that are fixed fimaonths or years at a time to
reflect average, embedded supply costs, with itleo differentiation with respect to the timing
of consumption.

Economists have long advocated for RTP on ttstshat the gains in economic efficiency it
could potentially engender, by more accuratayaling to consumers the time-varying costs of
electricity consumption (Vickrey 1971, Schpye et al. 1980). Recent interest among
policymakers has largely been motivated by sevarate specific, policy goals. In a number of
states with retail choice, policyakers have designated RTP as the default service, or considered
doing so, for large customers that do not switch tompetitive supplier. In this case, RTP is
largely viewed as a tool for stimulating thevdpment of competitive retail markets, with the
belief that most customers will find RTP unaccépaand will seek out some form of hedged
service from a competitive retail provider. Poiitgkers have also identified RTP as a potential
strategy for developing demand response (DEQonomists and policy analysts engaged in
efforts to improve the performance of cogtifive wholesale markets recognize that, by
providing customers with an incre to respond to high wholesale market prices, RTP could
serve to mitigate market power, dampen whotepaice volatility, and botsr system reliability
(Lafferty et al. 2001). Policymaks involved in utility resourcplanning have also identified
RTP as a potential strategy tonsider within a cost-effective géolio of options for meeting
utility load obligations.

Policymakers seeking to develBir face two fundamental policy cites. First, what type of
mechanism(s) to use: RTP, emergency letliction programslemand bidding programs,
traditional load management programs (interruptible tariffs and direct load control), or some
other approach? Many argue tRatP represents the most direct and efficient DR mechanism,
and therefore it should be the focus of poliekers’ efforts, at least for large customers
(Borenstein et al. 2002). If RTiRto be used, state regulattmen face a second choice: whether
to make it voluntary or mandatory. In stabathout retail comptition, regulators have
implemented RTP only on a voluntary basis, ansome cases, customer groups have strongly
opposed establishing RTP as a mandatory setvice.

While clearly appealing from adbretical perspective, questiomsnain about the extent to
which RTP can ultimately affect wholesale metrgerformance and utility resource planning.
First, given the additional risks and costs thattomers might bear on RTP (see Text Box 1), it
is unclear how many customers would voluntarilyoiinand of those, what portion would return
to a standard, fixed-rate semiif prices became exceptionally atile. Second, even if a sizable
number of customers did choose to enroll, t@aidxtent, and how consistently, would a diverse

®> Some consumer groups have argued that RTP createsaptable price risks for the customer, or that potential
benefits are less than metering and otlests for small customers (Costello 2004).
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population of participants respondthe prices they face? Withggect to the latter issue, some
research has been conducted to examine thevioelwd participants in several RTP programs,
but it is uncertain how well thesestdts would extrapolate to a baex customer base or to other
utilitiesﬁwith substantially diffeent types of customers and#different market and regulatory
setting:

The experiences of the approximately 70 utilitiethe United States thaave offered voluntary
RTP programs over the past two decades reptesn untapped source of information for
insight into these issues. Yet, most of theserams have operated in relative obscurity, and
few utilities have published program evaluatio®gveral RTP programs have been frequently
featured in the literature on RTP, includithgse offered by Georgia Power, Duke Power,
Central and Southwest Services, and Niagarhdavidck Power Company. Experiences with these
tariffs provide many valuable lessons. Howetwehetter understand the ultimate role that RTP
could play in improving wholesale market opesati and utility resource planning, policymakers
require a broader base of experience.

Text Box 1. Customer benefits, risk, and costs of RTP participation

The primary benefit that customers can derive from participating in RTP is a reduction in their electricity ¢osts.
RTP patrticipants can reduce their electricity costs biyedg responding to prices, through some combinatior
of: curtailing load during high-price periods, operatingsi@e generation during high-price periods, and shifting
load from high-price to low-price periods. Depending on the details of the RTP tariff design, customers may
also be able to generate bill savings simply by switghd RTP, without actively responding to prices. For
example, some RTP tariffs allow customers to purchgsation of their existing load or add new load at
marginal cost based prices with no associated dectsarde. Depending on how marginal costs compare tg
the utility’s average cost to serve a particular custonasisckustomers that switch to RTP may be able to make
a smaller contribution to the utility’s embedded costs thdrey were billed for the same electricity usage on
their otherwise applicable tariff. RTP participants raksp be able to reduce their electricity costs if the
portion of their load subject to RTP prices is relativiidy compared to their classerage load profile, thereby
reducing the amount by which they “cross-sulzgitiother customers in their class.

The primary risk associated with participating in R$Ehat hourly prices may spike at a time when the
customer is consuming a disproportionate amount of power relative to other customer in its class, and the cost
of either consuming or curtailing exceeds any savings accrued. With a mature market for financial risk
management products, customers may be able to hedge much of this risk, although the cost of such products
may offset a significant portion of savings from RTP.

RTP patrticipants can potentially incur three types sfsceequipment costs, short-term losses of amenity, and
training and transaction costs. Additional equipment berequired for billing (e.ginterval metering and
communications) or for responding to price signals (e.g., energy information systems, monitoring and coptrols
devices, onsite generation). Losses of amenity majt feson modifying equipment operation (e.g., reducing
lighting or cooling levels). Transaction costs mayabsociated with a variety of activities, including
monitoring electricity markets, responding to price signals, and purchasing risk management products.

® Econometric studies of customers exposed to RTP have been conducted for programs offered by Niagara Mohawk
Power Company (Herriges et al. 1993 and Goldman 208K), Midlands Electricity in the U.K. (King and

Shatrawka 1994, Patrick and Wolak 1997), Georgia Power (Braithwait and O’Sheasy 2000), Central and Southwest
Services (Boisvert et al. 2004), and Duke Power (Schetaaz 2000). A summary of results from many of these

studies is provided in Christensen Associates (2000).
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1.2

Report Overview

To address this information gap, we reviewedekygeriences of a large mber of utilities that
offered voluntary RTP programs in 2003. Based anreview, we identify key findings related
to tariff design, utility motivation and goals, pragn outlook, customer participation, and price
responsiveness. Drawing from these findingsdiseuss implications fopolicymakers that are
currently considering voluntary RTP as eattgy for developing demand response.

The remainder of the study is organized as follows.

Section 2identifies the population ofoluntary RTP programs included in our survey and
describes the approach used to gatherimétion on utilities’ &periences with these
programs.

Section 3describes key tariff features atie evolution of RTP tariff design.

Section 4discusses the history and outlook forARRfrograms in this study, highlighting the
particular motivations and goals that havieven utilities’ interest in RTP.

Section 5summarizes findings related ¢astomer participation.

Section 6summarizes findings related to the obserprice response of customers enrolled
in voluntary RTP programs.

Section 7offers guidance to policymakers that¢ @onsidering voluntary RTP as a strategy
for fostering greater levels of demand response.

Appendix A includes the interview questionnaire.

Appendix B provides a detailed discussion of RTariff design features as well and
summarizes the design featurest@f RTP tariffs in this study.

Appendix C includes detailed case study summadescribing each utility’s experience
with voluntary RTP.
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2. Research Approach
2.1 Population and Sample

The target population for this study was theaevoluntary RTP prograsoffered by investor-
owned and large publicly-owned utilities in 2003Ve did not review the small number of RTP
tariffs that have been designated as the defauliceeirv states with retail competition. Most of
these have been introduced recently, andiaslihave limited experience with the issues
explored in this stud§.

We identified the population of vahtary RTP tariffs offered i@003 by reviewing utility tariffs
on the Internet, and thrgh referrals from industry expert$his process yielded a total of 49
utilities, across 27 states and the BritisHuGitbia offering voluntary RTP service in 2003 (see
Figure 1). Our survey sample includes 48 of ¢hatdities (see Table 2)Some of these utilities
are subsidiaries of a common holding company and wfémtical, or nearly identical, tariffs that
are administered essentially as a single prograor the purpose of perting summary statistics
and characterizing utilities’ exgences, we grouped these tariifgether. We also aggregated
those tariffs offered by individualilities that have similar priaig structures but differ in other
ways (e.g., eligibility limits, firm or non-firm seice, advance notice of prices, etc.). Based on
these aggregations, our sample frammsprised of 43 distinct RTP programs.

2.2  Research Questions and Methods

We obtained information on utilities’ expermmwith these programs by interviewing utility
program managers and othrelevant utility staff. Interviews were conducted using a survey
instrument distributed to respondents in advgmm@uded as Appendix A)Where available, we
supplemented interview data with infornmatifrom relevant regatory filings, program
evaluations, and secondary literature source® ifiterviews and other data collection efforts
were guided by a set of broad research questindsassociated metrics, summarized in Table 1.

" We excluded RTP programs that were cancelled prior to 2003.

8An exception is the RTP tariff offered by Niagara Mohaskhe default servicensie 1998, for customers with
peak demand greater than two MW [see Goldman et allj2060a comprehensive casedy of customers on this
tariff].

° For several programs, the interview subject was eitliemsultant to the utility, a third-party organization
responsible for certain aspects of proglienplementation, or a sfahember at the state public service commission.
For one program, all information was obtained from publicly available information, and no interview was
conducted.
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Figure 1. Number of utilities in each stateoffering a voluntary RTP tariff in 2003

Table 1. Summary of research quegins and associated indicators

Research Questions Metric
(1) What kind of RTP tariff designs have (a) Eligibility restrictions and enrollment caps
utilities adopted, and how have RTP| (b) Distribution of tariff pricing structures

tariff designs evolved? (c) Distribution of approaches to deriving marginal energy
costs
(2) To what extent have customers (&) Number of current participants

enrolled in voluntary RTP programs? (b) Change in participation from 2000-2003

(c) Participants’ aggregate non-coincident peak demand

(d) Participants’ aggregate non-coincident peak demand
as a percentage of the utility’s system peak

(e) Number of participants as a percentage of the tariff
enrollment cap

() Number of participants as a percentage of the eligib
customer population (i.e., market penetration)

(3) To what extent do customers on (a) Percent of participants providing a significant respgnse
voluntary RTP programs respond to to high prices
price signals? (b) Threshold price for participant response

(c) Maximum load reduction

(d) Maximum load reduction as a percentage of the
utility’s system peak

(e) Maximum load reduction as a percentage of
participants’ aggregate non-coincident peak deman

(4) What is the outlook for existing (a) Program manager characterizaton
voluntary RTP tariffs?

e

o
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Table 2. RTP programs included in this study

Company (Subsidiaries) Tariff Name State(s)
Alliant (Interstate Power & Light — lllinois;  Real Time Pricing: Non-Residential Service IL
South Beloit Water, Gas & Electric)
Alliant (Interstate Power & Light — lowa) Day Ahead Hourly Time of Use Firm Service 1A
IAmeren (Central lllinois Lighting Compg)  Rider G: Real Time Pricing IL
IAmeren (Central lllinois Public Service and Rider RTP: Non-Residenti&eal Time Pricing IL
Union Electric)
IAmerican Electric Power (Public Service MarketChoice OK
Company of Oklahoma) Real Time Pricing - Load Reduction
IAquila (Aquila Networks - MPS, Aquila Real-Time Pricing Program KS, MO

Networks - WPK)

British Columbia Hydro and Power Authority  Schedul@88 & 1848: Real-Time Pricing Trans. Service BC

Rate RTPD, Real Time Pricing - Day Ahead
Rate RTPH, Real Time Pricing - Hour Ahead

Southern Company (Georgia Power) Rate RTP-DA-2: Real Time Pricing — Day-Ahead (DA) GA
Rate RTP-HA-2: Real Time Pricing — Hour-Ahead (HA)
Southern Company (Gulf Power) Rate Schedule RirRited Available Rate, Real Time Pricing FL
Tennessee Valley Authority Variable Price Interruptible Program AL, GA,
Small Customer RTP Pilot KY, NC,
Two-part RTP TN, VA
\Wisconsin Energy Experimental Real Time Pricing Wi
Xcel Energy (Northern States Power) Expwmtal Real Time Pricing Service MN, WI
Xcel Energy (Public Service Company of  Real Time Pricing Service (Secondary, Primary, and Cco
Colorado) Transmission)

Central Hudson Gas & Electric Hourly Pricing Provision NY
Cinergy (Cincinnati Gas & Electric; PSI Rate RTP: Real Time Pricing Program (PathWise) IN, KY,|OH
Energy; Union Light, Heat & Power)
Conectiv Power Delivery Real Time Pricing - Firm DE, MD,
(Delmarva Power & Light) Real Time Pricing - Interruptible VA
Consolidated Edison Rider Woluntary Real-Time Pricing NY
Dominion (Dominion Virginia Power) ScheduRTP (VA) and Rider RTP (NC) NC, VA
Duke Power Hourly Pricing for Incremental Load NC, SC
Exelon (Commonwealth Edison) Rate HEP: Hourly Energy Pricing IL
Exelon (Commonwealth Edison) Rate RHEP: ResideHourly Energy Pricing (Experimental) IL
FirstEnergy (Jersey Central Power & Light) ServicasSl GTX: Experimental Transmission Service NJ
FirstEnergy (Metropolitan Edison, Pennelec)Rate RTP: Real Time Price Rate PA
FirstEnergy (Ohio Edison, Toledo Edison, Experimental Day Ahead Real Time Pricing Program OH, PA
Cleveland Electric llluminating, Penn Power)
Florida Power & Light Real-Time Pricing FL
Kansas City Power & Light Real-Time Pricing and Real-Time Pricing - Plus KS, MO
Long Island Power Authority VoluntaReal-Time Pricing Pilot Service NY
MidAmerican Energy Rider 17: Non-Bidential Real Time Pricing IL
New York State Electric & Gas Corgdion Real Time Pricing Provision NY
Orange & Rockland Utilities Rider M: Real-Time Pricing NY
Otter Tail Power Company Real Time Pricing Rider (Experimental) Option 1 MN

Real Time Pricing Rider (Experimental) Option 2
Pacific Gas & Electric Schedule A-RTP CA
Pennsylvania Power & Light Rate Schedule HR): Price Response Service — Firm PA

Rate Schedule PR-2(R): Price Response Service — Interruptible
Progress Energy (Carolina Power & Light)  xpgerimental Real Time Pricing NC, SC
Rochester Gas & Electric Real Time Pricing Option NY
San Diego Gas & Electric Hourly Pricing Option CA
Seattle City Light Variable Rate General Service WA
South Carolina Electric & Gas Rate 27: Large Power Service Real Time Pricing SC
Southern California Edison Schedule RTP-2 CA
Southern Company (Alabama Power) Ratd°RReal Time Pricing (Industrial Power) AL
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3. Evolution of RTP Tariff Design

RTP tariff designs have evolved owtae past 20 years, as program designers have responded to
lessons learned from early efforts, prefereregsessed by customers, and changing market and
regulatory landscapes. This seatprovides an overview of the evolution of RTP tariffs, with a
focus on key design features (see Figure 2). AgpeB contains a more detailed discussion of
individual tariff design featuremnd a summary of the design of RTP tariffs included in this
study.

Timeline
Tariff Design < l l l 1 >
Feature | |
1985 1990 1995 2000
Rate Structure Bundled, Bundled, Unbundled,
RTP for all energy CBL-based design RTP for all energy
Revenue Neutrality ) - Class Average
with Non-RTP Class Average Customer-Specific (for commodity)
CBL None Fixed Adjustable None
Advance Notice Day-Ahead Day-Ahead and Hour-Ahead Day-Ahead
Derivation of Synthetic, state Marginal energy cost based on utility top of stack; ISO and published
Marginal Cost driven Marginal outage cost based on LOLP and VOLL or peaker cost index prices
Eligibility Threshold Large and Medium C&lI Al C&Iblﬁgtzldennal
Examples PG&E, SCE Niagara Mohawk |Georgia Power, PSO| SCE&G, Aquila IL and NY utilities

Figure 2. Timeline of RTP Tariff Design™®

The initial application of RTP, launchedtime mid-1980s, blended traditional rate design
practices with marginal cost elements. dmicast to conventional demand and energy tariffs,
these initial RTP tariffs chged customers a single, hourlgrying price, quoted a day in
advance, for all energy consuntedAs a result, customers were exposed to the volatility that
characterized dynamic supply costs. These taméiee designed to be revenue neutral for the
class of customers deemed likelyparticipate, generally consiat to be large industrial and
commercial customerd. However, unlike traditional ratesathutilize fixed rate schedules and
therefore realize revenue neuthaly design, RTP involves hourprices that reflect current
utility supply and/or weathemanditions, so neither individual paripant nor class-level revenue
recovery was guarante&d.

19 For the full spelling of acronyms used in the figure,r&gethe list of acronyms and abbreviations in the front of
the report.

' RTP started as a general concept, charging customessrases that reflect the cembiporaneous cost of supply
(Vickrey 1971). However, turning that concept intwakable tariff was challenging, as it involved resolving
technical and financial problems, amétching the price setting processhwéustomers’ ability to react and
respond. Thus, while the original cept envisioned customermsaeiving and responding teal-time price signals,

a practical application required providing @mers with greater na of price changes.

2 For an RTP tariff to be revenue neutral for a partictlstomer class means that the utility’s revenues would be
unaffected if a group of customers with an average poafile equal to the class erage were to switch to RTP

from their standard tariff.

13 As a consequence, there was a subscription bias. Customers with load shapes that differed substantially from the
class average either had incentive or deterrent to participate.
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The next phase in RTP tariff design was begdah Niagara Mohawk’s Hourly Integrated
Pricing Pilot (HIPP), which introduced severahavations in response to shortcomings of the
earlier RTP designs. The firsinovation was the concept of achpart RTP rate design with a
customer-specific fixed charge based on the custsrhistorical consumption patterns. This
type of two-part tarifidefines a customer baseline lo&B() profile for each participant,
comprised of a kWh value for each hour of ylear, typically derived from the customer’s
historical interval usage datd he first part of the ratepglies the energy and demand charges
from the customer’s otherwise applicableftan their CBL hourly usage and billing demand,
respectively. The second part settles loadat®rns from the CBL irach hour at the prevailing
RTP price, so that load in excess of the CBtharged at the RTP price, and load reductions
below the CBL result in a bill credit at that pric€his approach has the advantage of shielding
the customer’s typical hourly usaffem volatile prices. It also @bilizes the utility’s revenue by
creating a customer-specific form of revenuatradity: if the custorar's usage pattern is
identical to its CBL, then its utiy bill is the same as if it were taking service on the standard
tariff.

The other major innovation of the HIPP tariffstgn was the methodology used to derive hourly
prices. HIPP prices were comprised of twstidict components, representing marginal energy
and marginal capacity costs, both of which weston a day-ahead basis to reflect projected
system conditions. The marginal energy cashponent was based on the projected cost of
providing energy from the generajinnit at the top of the stadkg., the unit tat would serve

load in excess of what was forecast for the hdure marginal capacity component, defined as
the marginal outage cost (MOC), was equahtproduct of the change in the loss of load
probability (LOLP) and the value of lost load (VOL}¥).The LOLP varied inversely with the
level of operating reserve margins, ane YYfOLL was a fixed amount, typically about
$2.00/kWh. Relatively low load and high capaatsailability conditions, the norm for most
hours of the year, yielded a riggole MOC and an hourly pce approximately equal to the
marginal energy cost. However, low operating reserves caused the LOLP component to rise,
resulting in an increase in theurly price above the marginahergy cost, by as much as the
VOLL.

During the early-to-mid-1990s, a number of oth@lities adopted the CBL-based, two-part RTP
design, several of which introducead alternative RTP service option whereby customers agreed
that the quoted day-ahead prieesre provisional and could hgdated with one or two hour’s
notice if supply and/or outage costs changéthen unforeseen supply shortfalls resulted in
sudden increases in the LOLP or expensif«system purchases, the short-notice RTP price
overcall could result in pricessing substantially (e.g., $0.50/kW higher). Hour-ahead RTP
tariffs were typically offered to customers thatre served under conventional interruptible
tariffs. This service provided these customeith &n alternative to interruptible rates, where
instead of paying a large penalty for not conmaiywith a curtailment order, they could buy-
through the curtailment at thpeevailing, updated RTP prices while retaining most of the
discount embedded in inteptible rates.

4 The same approach was subsequently adopted by the British pool in setting system-wide prices
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The mid- and late-1990s were characterized¥peements with different ways of establishing
and adjusting the CBL. Earlier RTP tariffs typigaequired the CBL to be fixed at the time of
enrollment. However, customers’ circumstanciesnge, as does the character of RTP prices.
Program designers began tinkering wit @BL, initially focusing on making downward
adjustments to the CBL for customers whose dadetlined systematically. Subsequently, the
notion of an adjustable CBL was introduced as g f@athe utility and the customer to share the
risks and benefits asso@dtwith load growth.

During this period, several utils also introduced a variety of risk management options for
customers to hedge price volatility. Participasdsld buy additional CBL or sell some of their
CBL back to the utility, based on projectedmRprices. Several utilities introduced other
financial risk management products, such asepraps and contracts fofffédrences, to confront
the growing RTP price volatility. Thesedgeng innovations wereffered by only a small
number of utilities, but were repodig popular among their RTP customers.

By the late 1990s, utilities imany states turned their attemtimward restructuring-related
issues, and interest in experimental tariff offgg, such as RTP, waned. A number of utilities
did introduce new voluntary RTP tariffs, buethlargely abandoned the CBL-based design.
Most of the new RTP tariffs were introducedsiates that had implemented retail competition,
and were based on an unbundled rate design,Rilith commodity prices charged for all energy
consumption and unbundled T&D rate componengsgdd for delivery services. This trend
potentially reflects a variety o&€tors related to industry restrughg. In states with retalil
choice, some policymakers may deem it inappedprior utilities to offer hedged RTP service,
on the basis that risk management products shmulaffered only by competitive retail entities.
Utilities may also be less inclined to offer CBased RTP. In states where retail rates are
unbundled and utilities have divested their genemnadissets, revenue stability is largely achieved
through the unbundled T&D rate components, timercutting one of the primary drivers for
the CBL-based design. CBL-based RTP tariffs ase aften viewed as cthg to administer, due
to the time required to establish each cosr's CBL and the more complex billing
requirements. Finally, CBL-based RTP tariffsymnan into a variety of challenging ratemaking
issues in states that have restructuredetample, how to appropriately price the fixed
commodity charges on the CBL and how to coor@ri@BL contract provisions with commodity
procurement requirements and processes.

In addition to the shift away from CBL-basedffestructures, the new geration of RTP tariffs
also differed from their predecessarderms of their approach tteriving marginal costs. With
the advent of ISOs, utilities beg#o tie hourly RTP prices mordirectly to wholesale day-ahead
and/or real-time energy markets, forsaking thedbstack, marginal outage cost methods that
had been the underpinning of earlier RTP progralmsnany cases, this ahge has been born of
necessity, as utilities’ divestékeir generation assets ane thp-of-stack approach was no
longer applicable.
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4. RTP Program History and Outlook
4.1. Timeline of Program Offerings

The RTP programs included in this study wereoidticed in three semi-disct periods over the
past two decades (see Table 3 and Figure 3)er8kutilities introduced experimental RTP pilot
programs in the mid-1980s, as a novel appréacheeting Demand Side Management (DSM)
objectives:> RTP gained wider acceptance beginning in the early 1990s, when a number of
utilities, primarily in the Southeast and Midst, introduced new RTrograms. During this
period, electric utilities faced heightenedmaetition for new and existing load (from other
electric or gas utilities) and were increagynconcerned about uneconomic bypass from onsite
generation. In addition, as movement towasdail market restructuring gained momentum
during the mid-1990s, utilities bame increasingly concerned abaantegulated, retail suppliers
luring away large customers with market-baseds.a Many utilitiesntroduced RTP during the
early- and mid-1990s to retain large customereflgring them “early access” to market prices
and the opportunity to add load at prices basetharginal, rather than embedded, costs. The
proliferation of new RTP programs began to subgidthe latter half othe 1990s, as utilities
focused their attention more diricbn restructuring-related issu¥s However, the past three to
four years have seen a resurgence of interd8TH, as policymakers andilities have sought to
address concerns about inadegqualiability, price volatilityand market power in wholesale
electricity markets’

# of Programs
N

1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

Program Start Date

Figure 3. Start date of voluntary RTP tariffs offered in 2003

15 Several programs in addition to those shown in Figurer@ introduced during the first era of program offerings,

but expired prior to 2003, and therefore were not included in this study. These include RTP tariffs offered by
Connecticut Light & Power, Gulf States Ultilities, Neag Mohawk, and Savannah Electric & Power (Newcomb and
Byrne 1995).

¥ The apparent surge in new RTP program offerings in 1998 is primarily associated with the programs introduced in
that year by electric utilities in lllinois, as required by the state’s restructuring law.

" Most notably, the New York Public Service Commissiodered five of the state’s utilities to introduce RTP

tariffs in 2001, due to concerns about inadequate generation supply. ComEd’s Rate RHEP and San Diego Gas &
Electric's Rate HPO were introduced for similar reasons in 2003.

10
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4.2. Utility Motivation and Goals

RTP program managers characterized the rmttims and goals underlying their utility’s
decision to offer RTP. We grouped theirpesses into six categes (see Figure 4).

e The most common response, given for more tiahof the programs, was that RTP was
introduced primarily to build satisfactiom@ loyalty among large customers, by providing
them with opportunities for bill s&ngs. Interest in customsatisfaction was often closely
linked to anticipation of retadompetition and/or concera®out customers relocating to
other service territories. During the eattymid 1990s, competition for new and existing
load heightened among utilities. Conterabout uneconomic bypass by cogeneration and
on-site generation were alsarieasingly raised. As thedade progresseiterest in
opening up retail markets to non-utility suppdieapidly emerged. Many utilities were
concerned that potential competitors (initiallyhet utilities, and later, non-utility suppliers)
might lure their large custonreaway with market-based raf@and some responded to this
threat by developing RTP as a way of offigriheir large customers “early access” to
market-based prices, thus heading off potential competftdB&veral program managers
reported that the initial impetus for develogiRTP came directly from customers who had
experience with RTP at facilisdocated in other service territories where RTP was already
available.

e Approximately one-third of the program maeas indicated that their RTP program was
introduced directly for the purpose of reducpeak demand or encouraging load shifting.
Several of these were introduced explicalyDSM programs. Several others were
introduced as an alternative or potential replaa@nfor interruptible riees. Of the program
managers that mentioned peak demand reductian abjective, almost all indicated that it
was one of several important motivations.

e Twenty-five percent (25%) of the RTP pragrs were motivated by an interest in
encouraging load growth. Many utilities hactegs generation capacity at the time that they
first offered RTP, and they sought to incretsar generation capacitytilization and reduce
average system costs. RTP, particularly wingplemented as a two-part, CBL-based tariff,
was seen as a tool to achidhes goal, by providing low, niginal-cost based prices for
incremental usage during off-peak periods.

e Another 25% of program managers reported tinait utility was required to offer RTP,
either by legislative mandate krgulatory order. All of thesatilities are located in Illinois
or New York. In lllinois, the state’s restructugifegislation required thatll electric utilities

18 A clear illustration of this is given in an EPRI publicatidescribing the motivation of Public Service Company of
Oklahoma: “In 1993, competition for load within the geographic region and competition against other states for
industry compelled Public Service Company of Oklahoma (RS@evaluate its rate structures. The utility wanted

a more competitive pricing structure to give it ammunition to ward off unregulated ‘cowboy generators’ and ‘open-
access mavericks™ (EPRI 1996). Another EPRI case stuygn$as City Pwer & Light's RTP program explains:
“KCPL is among the utilities striving to keep ahead in theketzby capturing customers’ interest with alluring new
service options before they receive appeals from ctitope..KCPL wanted to adopt an RTP strategy that would
take advantage of its low marginal cost energy and satisfy its large customers” (EPRI 1997).

11
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customer satistfaction and customer retention

make RTP available to their non-residentighilecustomers by October 1998. In New York,
the Public Service Commission issued an ond@000 requiring that each of the state’s
regulated electric utilities offer RTP,lkmwing the recommendatns of a Commission-
appointed Task Force directed to identifyastgies for ensuring adequate supplies of
electricity in the staté’

Looming retail competition also meant that gbaicing would becoméncreasingly market-
based. Approximately 15% of the RTP programese seen as a way to build administrative
experience with market-baseetail pricing and to gaia better understanding of how
customers would respond to dynamic, marketda prices. Several program managers
further indicated that the utility wanted tooprde customers with appportunity to prepare
for purchasing electricity in a restructured market.

load shifting or peak load reduction
load growth

compliance with regulatory order

gain experience with market based pricing n=4a1

share price risk

0% 10% 20% 30% 40% 50% 60%

Percentage of RTP Programs

Figure 4. Primary utility motivations for offering RTP %

4.3.

Program Status and Outlook

We asked program managers to describe the statisutlook of their RTP program, in terms of
their utility’s assessment of the prograndduture program development and marketing
activities (see Table 3). Based their responses, we classified the programs into five groups:

(1)
(2)
(3)
(4)
(5)

Programs introduced recently (i.e., since 2000)

1990s-vintage programs that are twouing to be actively promoted

Programs that will continue to ldfered but not actively promoted

Programs that are in the process ofigeeplaced with a new voluntary RTP program
Programs that are in the process of bg@hgsed out, with no plans for replacement with
another voluntary RTP program

¥ Niagara Mohawk Power Company already offered RTP as its default tariff for large customers, and was thus
already in compliance.

20 Some respondents identified more tiome primary factor, thuhe sum of responseséach category total more
than 41.

12
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Maintain Program,
without Active
Efforts

o 38%
Maintain Program

with Active Efforts

11% Replace with New

Voluntary RTP
Program
8%
Recently Introduced Phasing Out
Proggam Voluntary RTP
15% 28% n=53

Figure 5. RTP program outlook*

The distribution of voluntary RTP programs amahegse groups indicates the general direction
in which these programs are headed (see Figure 5).

e Thirty-eight percent (38%) of the programslwontinue to be offered, but not actively
promoted. Many of these programs are offeredtbijies in states that are in a transitional
period within their restructuring process. Sooh¢hese utilities are required to maintain
their current RTP tariffs until the end of a réteeze period. Otheege waiting to see how
the retail market develops and/or whethenedorm of RTP is designated as the default
supply service before devoting further resoutoetheir voluntary RTP program. Finally, a
number of utilities in thigroup are statutorily required tdfer RTP to non-residential
customers, but indicate that thég not plan to pro-activelyegk out participants for their
RTP program.

e Twenty-eight percent (28%) tiie programs are in the process of being phased out, with no
immediate plans for a new voluntary RTPffarSome are being phased out due to a
demonstrated lack of customer interest and/judgment that the cost of the program
exceeds its benefits. However, many prograradaimg phased out as a result of changes
associated with restructuring. For example, satilgies that have divested their generation
assets or become the default service prowiddonger perceive a ratiale for continuing to
offer “experimental” retail supply servicet other cases, tariff provisions have become
obsolete as a result of changes in the marketgulatory environment, and the utility has no
stated interest in revising the tariff. Firyalseveral utilities havdesignated RTP as the
default service for large customers, #i®r obviating the need for any voluntary RTP
program offered to the same customer class.

2L Some RTP programs are offered in multiple statestr@ndutlook of the program differs between states. To
account for this fact, Figure 5 was constructed by cogrgath RTP program once for eadhhe states in which it
is offered. This is why the sample size is 53.
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Fifteen percent (15%) of the programs hagerbintroduced recently (i.e., since 2000). For
the immediate future, most will continue to &etively promoted. However, their ultimate
outlook will depend on the success of contshpeogram development and outreach and the
results of future program evaluations.

Eleven percent (11%) of the programs are 1980&ge programs afhich the utility
maintains a generally positive view and which &rd to continue actively marketing. All of
these programs are offered in states that hatveestructured their retail electricity markets.

Several utilities (8%) have identified problemvith their RTP tariff and are planning to
substantially re-design it weplace it with a new voluntaRTP tariff. Two of these

programs are being renovated specificallytf® purpose of improving customer acceptance
and participation. Two others are beingaalled because of changes in the regional
electricity industry that madariff provisions obsolete, but #te encouragement of state
policymakers, the utilities may develop new voluntary RTP programs.

14
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Table 3. Tariff history and outlook.

Company Start Date Tariff Status  Utility Attitude and Future Plans
(2003)

IAlliant (lllinois) 1998 Open The state's restructuring law requires that the utility continue to offer the tariff. However, it is not a subject of considerable attention.
No plans are currently underway to make any tariff modifications.

IAlliant (lowa) 2003 Closed Preliminary analysis indicated that the tariff may result in revenue erosion without any corresponding behavioral change or associated

(provisionally) cost savings. In response, Alliant requested that the pilot be closed to new participants until an evaluation of the pilot is completed in
2004.

IAmeren (lllinois) 1998 Open The state's restructuring law requires that the utility continue to offer the tariff. However, it is not a subject of considerable attention.
No plans are currently underway to make any tariff modifications. When the restructuring transition period ends in 2007, the company
may consider revising the tariff or offering new RTP-based rates.

IAmerican Electric Power (Oklahoma) 1994 Open The company is currently filing several minor tariff revisions. However, the tariff is otherwise "not on the radar." The PUC wants the
tariff to continue as a way to provide customers with options.

lAquila (Missouri, Kansas) 1998 (MO) Open Based on experience to date, the tariff does not appear to have generated sufficient benefits to justify the ongoing administrative

1999 (KS) expense, and Aquila is considering phasing the tariff out.

BC Hydro 1996 Open The program is not a subject of considerable attention. No plans are currently underway to make any tariff modifications.

ICentral Hudson Gas & Electric 2001 Open The NY Public Service Commission has required that the utilities increase marketing and customer education for RTP, and may
consider tariff revisions as necessary to increase participation.

Cinergy 1996 Open (OH); The Indiana and Kentucky tariffs expired at the end of 2003, and Cinergy has requested that they be cancelled. Within their Ohio

Cancellation service territory, Cinergy must continue to offer the RTP pilot through the transition period in the state's restructuring process, although
pending  they may later request that it be cancelled. Cinergy has proposed a set of new standard offer service options in Ohio, which include a
(IL, KY)  one-part RTP tariff.
IConectiv Power Delivery 1997 Closed, The tariff was envisioned as a transitional design that would provide a bridge to full market pricing. The Delaware tariff has already
(Delaware, Maryland, Virginia) Cancellation been cancelled, and the tariffs in the other two states are currently closed to new participants and will be cancelled by the end of 2004.
Pending  Customers that want access to market prices can now take service under the Market Priced Supply Services option of the standard
offer service.

IConsolidated Edison 2001 Open The NY Public Service Commission has required that the utilities increase marketing and customer education for RTP, and may
consider tariff revisions as necessary to increase participation.

Dominion (Dominion Virginia Power) 1994 (VA) Closed; Due, in part, to diminished customer interest and higher marginal costs, Dominion no longer markets the tariffs. The Virginia tariff was

1999 (NC) Cancellation closed to new customers in 2000 and will be cancelled in 2010, at the end of the rate cap period. The North Carolina tariff is set to
pending  expire in 2004, and is not expected to be renewed.

Duke Power 1993 Open Duke expects to continue offering the tariff, potentially with some modifications.

Exelon (Commonwealth Edison — 1998 Open No changes to Rate HEP are anticipated in the immediate future. However, in 2007, the only other service option available to

Rate HEP) customers with demand greater than 3 MW will expire. Rate HEP may then become the default/POLR tariff for this customer class, at
which point ComEd would likely revise the tariff (e.g., to incorporate more transparent pricing).

Exelon (Commonwealth Edison — 2003 Open ComEd and the Community Energy Cooperative are interested in continuing the tariff after the pilot phase ends in 2005, provided that

Rate RHEP) the results continue to be encouraging.

FirstEnergy 1992 Closed New Jersey has adopted RTP as the default service for large customers, thus obviating the need for an experimental RTP tariff. The

(Jersey Central Power & Light) rate was closed to new customers in 1998, and the last remaining contract expired in 2004,

FirstEnergy 1997 Closed Due to evolution of the regional wholesale market structure since the time that the tariff was developed, many of its provisions are now

(MetEd, Pennelec) obsolete. FirstEnergy is in the early stages of developing a new, voluntary, market-based rate that will more closely reflect the current
regional market structure.

FirstEnergy 1996 (OhioEd) Open (OH); The tariffs at the Ohio utilities are scheduled to expire in 2005. Overall, the utility maintains a positive view of the tariff, but its future

(OhioEd, ToledoEd, CEIl, Penn 1998 (ToledoEd) Cancelled depends, in large part, on how retail competition develops in Ohio. If an active retail market does emerge, an experimental two-part

Power) 1998 (CEI) (PA) rate would probably no longer be necessary, but it is conceivable that some form of RTP (most likely a one-part design) would be

2003 (Penn Power) adopted as the basic POLR service. The tariff may be revised in the future so that hourly prices are based on MISO market prices.

Florida Power & Light 1995 Cancelled The tariff expired at the end of 2003, and will not be renewed. FP&L remains interested in demand response.

Kansas City Power & Light 1995 Open Overall, the tariff has been judged to be a moderate success, and is expected to continue to be offered for the foreseeable future. No
tariff revisions are expected.

Long Island Power Authority 1994 Open No plans are currently in place to modify the tariff in any way.
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Company Start Date Tariff Status  Utility Attitude and Future Plans
(2003)

MidAmerican Energy 1998 Open The state's restructuring law requires that the utility continue to offer the tariff. However, it is not a subject of considerable attention,
and no plans are currently underway to make any modifications.

New York State Electric & Gas 2001 Open The NY Public Service Commission has required that the utilities increase marketing and customer education for RTP, and may

ICorporation consider tariff revisions as necessary to increase participation.

Orange & Rockland Utilities 2001 Open The NY Public Service Commission has required that the utilities increase marketing and customer education for RTP, and may
consider tariff revisions as necessary to increase participation.

Otter Tail Power Company 1996 Open No plans are currently in place to modify the tariff.

Pacific Gas & Electric 1985 Cancelled Due to the substantial changes in the California electricity market, the pricing provisions became obsolete, and the tariff was cancelled
in 2003. Discussions are currently underway to develop a new generation of RTP tariffs in the state.

Pennsylvania Power & Light 1995 Closed The tariff is set to expire in 2010, and there are currently no plans regarding whether to modify or extend the tariff at that point.
However, given the changes in the regional electricity market since the time that the tariff was developed (e.g., utility divestiture and
retail competition), the original motivations for offering the tariff as a customer retention strategy are no longer applicable.

Progress Energy 1997 Open Experience with the tariff thus far has apparently met the company’s expectations, and no plans are underway to modify the tariff in

(North Carolina, South Carolina) any substantive manner. The tariff was recently extended through 2009.

Rochester Gas & Electric 2001 Open The NY Public Service Commission has required that the utilities increase marketing and customer education for RTP, and may
consider tariff revisions as necessary to increase participation.

San Diego Gas & Electric 2003 Open The tariff is under evaluation, and future revisions may be made pending the results of this evaluation.

Seattle City Light 1996 Open Due to lack of customer interest, the utility is considering canceling the tariff.

South Carolina Electric & Gas 1995 Open The tariff has not been a particular focal point for the company. For the time being, they are planning to maintain its status as a pilot,
since this allows the tariff to be cancelled without a formal rate case. They are looking into offering risk management products, in
response to interest expressed by customers concerned about higher bills.

Southern California Edison 1987 Closed;  The tariff may be replaced with a new two-part RTP tariff, currently under discussion.

Cancellation
pending

ISouthern Company 1993 Open The utility is enthusiastic about the tariff, and expects to continue offering it.

(Alabama Power)

ISouthern Company 1992 (DA) Open The utility is enthusiastic about the tariff, and expects to continue offering it.

(Georgia Power) 1993 (HA)

ISouthern Company 1995 Open The tariff is not the subject of considerable attention, and no plans are currently underway to modify it.

(Gulf Power)

Tennessee Valley Authority 1986 Open TVA expects to continue offering VPI, but plans to evaluate the incremental benefit of additional participants and may decide to close

(VPI Program) the tariff to new customers.

Tennessee Valley Authority 1998 Open Because the pilot has not garnered much participation and is relatively complex to administer, TVA has recently been moving

(Small Customer RTP Pilot) customers onto the standard interruptible tariff, and is considering closing the pilot.

Tennessee Valley Authority 2000 Open No information available.

(2-Part RTP)

Wisconsin Energy 1996 Open The utility has a low opinion of the current tariff and it expects to replace it with a new, CBL-based design in 2004.

Xcel Energy (Minnesota, Wisconsin) 1997 Closed (MN) The Minnesota and Wisconsin tariffs expire at the end 2003 and 2004, respectively. Xcel has filed a proposal for a new RTP pilot in

Open (WI) its Minnesota service territory. Overall, the utility is not particularly optimistic about RTP, due to doubts about the size of the market,
and a perceived inability of the PUC to adequately address distributional impacts of the rate.

Xcel Energy (Colorado) 1997 Closed;  The pilot is currently set to expire at the end of 2004, and the company is not planning to renew the tariff

Cancellation
pending
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5. RTP Program Participation

A major focus of this study wase characterize and understandtiggation rates in voluntary
RTP programs. We asked program managers toidegmarticipation in tens of the number of
customers and the amount of load enrolleddA3, the market penetration, and enrollment
trends (see Table 4). We also asked thedeszribe factors that may have affected
participation, including marketing efforteé whether customers were offered technical
assistance or access to hourly consumption data.

5.1  Summary
RTP Program Participation in 2003

In 2003, approximately 2,700 non-residential cugtmwere enrolled in the RTP programs in
our samplé? These customers comprise more tthar000 MW of non-coincident peak demand,
equivalent to approximately 1% of tbtastalled generation capacity in the °S.

However, most RTP participants are associatiglll a small number of programs. Just three
programs had more than 100 non-residectistomers enrolled in 2003 (see Figure 6),
accounting for 80% of all non-rential RTP participants. @ggia Power’s program, alone,
accounts for 60% of all non-residattparticipants. In contrashalf of the programs in our
survey had fewer than ten customers enrolle2Did3, and one-third had no participants.

n=42

Number of Programs

0 1-10 11-25 26-50 51-100 >100

Number of Participants

Figure 6. RTP program enrollment in 2003

Similarly, most of the load enrolled in RTP &ssaciated with a small number of programs. Only
three programs had more than 500 MW of coma), non-coincident peak demand enrolled,

22 One program, Exelon’s Rate RHEP, had 750 residential participants in 2003. All other programs had only non-
residential participants.

2 Information on the amount load enrolled was not available for several programs with relatively large numbers of
participants, thus 11,000 MW represents a conservative estimate of the total load served on RTP in 2003.
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accounting for more than 80% of all load on RTée(Bigure 7). In factwo utilities (Georgia
Power and TVA) account for 75% of the load onFRTThe vast majority of programs in our
sample (31) had less than 200 MW enmbllend 24 programs had less 50 MW enrolled.

Number of Programs

0 1-50 51-200 201-500 >500
Aggregate Peak Demand (MW)

Figure 7. Aggregate non-coinident peak demand of RTP participants in 2003

Although the utilities in ousurvey span a wide range in terms of their total system peak demand
(from 620 MW to 30,000 MW), the fraction of theirald enrolled in RTP is generally quite small
(see Figure 8). Only four RTP programs constitatege than 5% of their utilities’ total system

load: Georgia Power (33%), TVA’'s VPI progrdil%), Public Service of Oklahoma (11%),

and South Carolina Electric & Gas (9%). Npregrams have between 1% and 5% of their
utilities’ system load enrolled, bmost (24) have less than 1%.

Number of Programs

no participants 0-1% 1-3% 3-5% >5%

Percent of Utility System Peak

Figure 8. RTP participants’ aggregat non-coincident peak demand as percentage of the utilities’ system
peak
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Participation Trends: 2000-2003

Most RTP programs have witnessed a dedimenrollment since 2000 (see Figure 9).
Approximately half of the programs lost 25%roore of their participants over this period, and
five programs lost 100% of their participants. miost cases, the change in absolute number of
customers was relatively small (e.g., less thanudlomers), although sevetariffs have lost
more than twenty customers. Only two piaogs have reportedly seen a net increase in
participation since 2000.
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o O O 9 data points at origin
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n=230
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Figure 9. Change in enrollmentin RTP tariffs from 2000-2003*

Most program managers attributdxe customer attrition to a rig®@ marginal electricity prices
and/or price volatility, and manyggested that the departing @mers were disproportionately
comprised of those that were not particlyiqrice responsive. Many RTP programs were
introduced when marginal energy prices wetatneely low and stable, and program managers
suggested that a large portionpafrticipants apparently enrolledth the expectation that they
would save on their electricity sts, not by monitoring and respongito prices on a daily basis,
but by purchasing some portion of their load &tg® based on marginal, rather than embedded
costs. In fact, several program managepsmed that their RTP programs were explicitly
marketed on this premise. As marginal priaed/or volatility increased in recent years, many
customers that did not respondptices reportedly found th#teir monthly bills increased
dramatically, and they subsequently droppedR3iP and returned to the utility’s standard,
fixed-rate tariff*>

% This figure does not include ten RTP programs that had no customers enrolled at any point during 2000-2003, nor
does it include RTP programs that were introduced during this time span.

% Without exception, all RTP programs in regulated mardkasv participants to return to the standard tariff once

their RTP contract obligation is completed.
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5.2  Factors That May Affect RTP Program Participation
Enroliment Caps

Over one-third of the tariffs imposed a cap dheithe number of cusners or the combined
peak demand allowed to enroll. Three quarteth®tariffs with enrollment caps have current
participation levels less than 50% of the $iz¢he cap (see Figure 10). Only one program is
currently fully subscribed, andrée others were previouslylfgsubscribed but have been
closed to new patrticipants artls unable to enlist new partieipts to replace those that have
departed. Thus, with the exception of severag@ms, enrollment caps to not appear to have
directly restricted paidipation in RTP.

Number of Programs
O B N W d» 00 O N

no participants 0-25% 25-50% 50-75% >75%

Percent of Enrollment Cap

Figure 10. Participation rates fa tariffs with enroliment caps

Eligibility Restrictions

Almost all of the RTP programs limit eligibility customers with a peak demand greater than a
specified threshold. Of the 24 RTP tariffs withant enroliment cap, tee-quarters currently
have less than 10% of eligible customers kedopand only two have more than 25% enrolled
(see Figure 11). Many oféke tariffs have never attracted mtbran a handful of participants, if
any, despite having an eligible base of hundredsarsands of customers. In a few cases, the
pool of potential participants tpuite small; however, even tleegrograms have a relatively low
market penetration rate. Thus, based on tvemharket penetration rates, the eligibility
restrictions do not appear to haveedily limited participation levels.
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Number of Programs

no participants 0-10% 10-25% 25-50% >50%
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Figure 11. Market penetration rates for RTP tariffs without enroliment caps

Program Marketing Efforts

Program managers were asked to describe gestgf marketing actities undertaken at their
utility to promote participation in RTP and ¢baracterize the types of customers targeted.
Based on their responses, we categorized programthose that were pro-actively marketed
and those that were not, where “pro-active miamgeé is defined to include activities such as
holding workshops or meetings with customtr discuss the program, issuing program
brochures or other informational material, @othducting analyses to identify customers likely
to be amenable to RTP.

Based on this categorization scheme, approximéd@ of the programs reportedly were not
pro-actively marketed by the utifit In most cases, program mang@dicated that information
on RTP was provided to customers if theleskor at the disct®n of their account
representative. However, accovepresentatives typically wenet under any explicit guidance
to elicit customer interest in RTP, and in sorases were reportedly not well-informed about the
RTP tariff, themselves. Of the remaining 60%R3fP programs that were pro-actively marketed
in some way, several were actively marketed émla very narrow group of eligible customers,
such as those that were expected to achielastt some minimum level of passive bill savings
(i.e., bill savings without modifying usage pattgrasthat were planning to add some minimum
amount of new loa&® Most other utilities focused theharketing on somewhat broader sub-
sets of the eligible customer population, suchustomers with plants running at less than full
capacity or customers with on-site generation orphexious participated in interruptible service
rates. Very few programs wemngarketed broadly across the base of eligible customers.

% For example, Xcel-Minnesota market@@P only to customers that wengected, based on analyses of their
load profiles, to save at least 2-3%theut changing their usage in respotserices; Conectiv marketed their RTP
program only to customers that were expected to add at least 1 MW of new load.
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Technical Assistance amktcess to Hourly Data

Program managers were asked whether the utility offered RTP participants any form of technical
assistance to help them identify strategiesdésponding to prices, and eftner RTP participants

were provided access to their hourly energy usatgeataa real-time or next-day basis. Two-

thirds of the programs did not provide any formeafhnical assistance (see Figure 12). In some
cases, program managers suggettatithe types of customers targeted for RTP were expected

to have sufficient technical expertise, themeshand it was therefore urmassary for the utility

to offer assistance. Approximately half oéthrograms provided parnpants with internet-

based access to hourly consumption data on atldes-after (most conwn) or near-real-time

(less common) basis. In some of these casstomers were charged an additional fee to access
to their hourly data.
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Figure 12. Provision of techntal assistance and access to hourly energy usage data

Composition of Customer Base

A number of program managers suggestedttigtodest participation rates in their RTP
program were a result of the fact that thesrvice territory had few customers suited to
participation in RTP. In their mind, the vast m#joof eligible customers view the risks of RTP
as too great and/or the potehbanefits as too small.

Program managers consistentlgndified several specific types ofistomers that appear to be
most amenable to RTP. Chief among theseaseomers with onsite generation, typically large
institutional customers, such asiversities and militarypases, as well as industrial plants with
cogeneratiors! The other group of likely RTP participts are large industrial customers,
particularly those with electrically intensivetbla processes that cancommodate rescheduling,

27 Several program managers reported that some customers with cogeneration use RTP as an alternative to a standby
rate, and reduce the electricity output from their cogeioeranits (i.e., switch to grid power) when RTP prices
drop below the cost of self-generation.
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at least occasionally (e.g., steel mills, which operate arc furnaces). Program managers pointed to
other attributes of largendustrial customers that contrileub their propensity for RTP

participation, such as flat load profiles (whistbeneficial in the casof tariffs designed around
class-level revenue neutralifyhigh electricity expenditusg relatively high levels of

sophistication and technical cajdlp, and options for facilityexpansion. Program managers

also frequently pointed to customers withiegeneration, often large institutional customers

such as universities and military bases, asyliRI P participants, including large institutional
customers, such as universstiend military bases, as Was industrial plants with

cogeneratiort®

2 Several program managers reported that some customers with cogeneration use RTP as an alternative to a standby
rate, and reduce the electricity output from their cogeioeranits (i.e., switch to grid power) when RTP prices
drop below the cost of self-generation.
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Table 4. RTP enrollment statistics for 2003

Company Number of  Participants’ % of Utility Market Change in
Participants Peak Demand Peak Demand Penetration Enroliment Over
(MW) Enrolled Past 3 Yrs.
Alliant (lllinois) 0 0 0% 0%* 0
Alliant (lowa) 21 79 3% 53%** 0
lAmeren (CILCO) 0 0 0% 0%* 0
IAmeren (CIPS, UE) 0 0 0% 0%* 0
IAmerican Electric Power (Pub. Sare of Oklahoma) 41 400 11% 14%* -13
Aquila 15 15 1% 0%* 0
BC Hydro 0 0 0% 0%* 0
Central Hudson Gas & Electric 1 n/a 0% 0%* 0
Cinergy 140 n/a n/a n/a +10
Conectiv Power Delivery (Delmarva Power & Light) 0 0 0% 0%** -5
Consolidated Edison 0 0 0% 0%* 0
Dominion (Dominion Virginia) 4 31 0% 6%0* -24
Duke Power 53 600 4% 35%** -47
Exelon (ComEd — Rate HEP) 9 12 0% 0%* 0
Exelon (ComEd — Rate RHEP) 750 15 0% 75%** 0
FirstEnergy (Jersey Central \Wer & Light) 1 75 1% 13%* -3
FirstEnergy (MetEd, Pennelec) 0 0 0% 0%** -2
FirstEnergy (OhioEd, ToledoEd, GEPenn Power) 45 100-200 1% 45%** 0
Florida Power & Light 20 11 0% 40%** -22
Kansas City Power & Light 10 115 0% 1%* -2
Long Island Power Authority 5 6 0% 83%** -1
MidAmerican Energy 0 0 0% 0%* -1
New York State Electric & Gas 32 n/a n/a n/a n/a
Orange & Rockland Utilities 0 0 0% 0%* 0
Otter Tail Power Company (Option 1) 3 18.5 3% 15%** -2
Otter Tail Power Company (Option 2) 0 0 0% 0%** 0
Pacific Gas & Electric 0 0 0% 0%** -10
Pennsylvania Power & Light 12 75 1% 48%** -13
Progress Energy (Carolina Light & Power) 85 n/a n/a 100%** n/a
Rochester Gas & Electric 0 0 0% 0%** 0
San Diego Gas & Electric 0 0 0% 0%* 0
Seattle City Light 0 0 0% 0%* 0
South Carolina Electric & Gas 21 347 9% 9%* -6
Southern California Edison 96 136 1% 2%* minimal
Southern Company (Alabama Power) 30 500 4% 24%* -25
Southern Company (Georgia Power) 1600 5,000 33% 16%* minimal
Southern Company (Gulf Power) 13 100-150 5% 33%* +6
[Tennessee Valley Authority (VPI Program) 375-400 3,400 11% 69%* n/a
[Tennessee Valley Authority (Small Customer RTP Pilot) 7 10 0% 0%* -5
[Tennessee Valley Authority (2-Part RTP) n/a n/a n/a n/a n/a
\Wisconsin Energy 0 0 0% 0%** -3
Xcel Energy (Northern States Power) 2 90 1% 30%** -3
Xcel Energy (Public Service of Colorado) 3 n/a n/a 0%* -7

Notes: n/a = data not available or deerteele confidential. For tariffs witho enrollment cap (*), the market
penetration values refer to the fraction of eligible customers enrolled. Forwatiiffsn enrollment cap (**), the
market penetration values referth® fraction of the cap enrolled.
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6. Price Response

A major focus of this study vgato characterize how customers have responded to RTP prices,
over a broad range of RTP tariff structures aettings. We asked program managers to
describe and explain the pricespgnse of RTP participants in terms of three metrics: (1) the
percent of participants that appear to resgorRTP prices, (2) the minimum price at which
some load response, across the portfolio oi@pants, is expected to occur, and (3) the
maximum aggregate load reduction from RTRipgants and the corresponding price. Key
findings from their survey respoes are discussed in this seatand summarized in Table 5.

6.1 Data Availability

Most program managers indicdtthat RTP participants’ price response had not been formally
evaluated, and therefore someadirof the information requestl was currently unknown. To
explain why evaluations had nieéen conducted, program managers frequently cited one of
several factors. First, many RTP programs weotivated primarily for purposes other than
load management, for example, customemteda and load growth. Thus, evaluating the
program’s success did not require that the ytil#évote resources to measuring and quantifying
customers’ price response. Second, many pragteawe had too few participants, too short a
duration, or not enough price vildy to support a rigorous assement of price response.
Finally, many programs are not integrated ithi® utility’s system scheduling or planning
operations (in part, a consequence of the samadiunt of load enrolled), and thus detailed
information about price response is not required for operational purposes.

Nevertheless, a handful of utilities have analyRad customers’ load response, using consumer
demand modeling or other econonetechniques, and werelalio provide quantitative

responses to some or all okthurvey questions on this topic Other program managers

provided quantitative estimates or qualitativeessments of customers’ price responsiveness,
based on their familiarity with participants’ behavior, particularly when relatively few customers
were enrolled.

6.2  Percent of Participants Providing Price Response

We obtained quantitative estimates of the peroéparticipants providig price response for 20

of the 35 RTP tariffs that have hadtigipants at one time (see Figure £3)Three program
managers provided information on the percent oi@pants with a statistally significant price
elasticity estimate, based on customer denmandeling. However, most program managers
estimated the percent of customers that provided a “discernable” load response based on their
personal judgment and familiarity with participants.

29 Formal evaluations or other econometric analyses of participants’ price response were conducted for RTP
programs offered by American ElectifPower (PSO), Duke Power, Exelon (ComEd-Rate RHEP), Florida Power &
Light, Southern Company (Georgia Power), and Southern Company (Gulf Power).

30 For tariffs that formerly had participants, but currehtiye none, the percentage values refer to the percent of
former participants that were price responsive. Othentfiseyalue refers to the percaftcurrent participants that
are price responsive.
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The estimates for programs with fewer thandestomers span the widest range: 0 to 100% of
participants in these prograrage reportedly price responsiv The distribution among RTP
programs with ten or more participants is somawiarrower. Most pragm managers in this
group reported that 20-60% of pgaipants are price responsivéth@augh several reported that a
much smaller percentage a&aps to be price responsiteln addition to the quantitative
estimates, several program managers of relatiaefje RTP programs suggested that few, if any,
participants appear to respotadprices, although they did nptovide numerical estimates.
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Figure 13. Percentage of participants in eacRTP tariff reported to be price responsive

To explain the fact that many customers appidyalo not respond to hourly prices at all,
program managers cited their belief that a lgpgeion of RTP participants likely enrolled solely
to purchase load at marginal cost-based paoeshad no intent of monitoring or responding to
prices on a daily or hourly basis. Programmagers also pointed to various operational and
institutional factors that thdyelieve makes price response difficult for many customers: a lack
the flexibility in customers’ operations, a lagktechnical expertis&employee turnover, and a
general tendency for customers simply to foaj®iut electricity prices if they remain low and
stable for prolonged periods. In many programsepresponsive participgireportedly consist
primarily of customers with on-site generatiom darge industrial facilies with electrically-
intensive loads that can be rescheduled with relative®8ase.

31 In several programs, the percentage of participantsitagirice responsive has increased in recent years, as non-
responsive customers have dropped out due to risingvmiatlity and/or average prices. For example, when Duke
Power analyzed its RTP customers’ price elasticitiesutfird 999, 23% of the 110 participants had elasticities
statistically different from zero (Schwaet al. 2002). The program has since lost half of its participants, following

a period of exceptionally volatile prices in 1999 and 2000. When the price elasticities of the remaining customers
were subsequently assessed, 50% were found to haigéicstlly significant price elasticities (Taylor et al. 2004).

32 An analysis of Duke Power’s RTP tariff found thattjg@pants with either onsite generation or arc furnaces have
price elasticities approximately ten times greater than those of other customers (Taylor et al., 2004).
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6.3 Price Threshold

Fifteen program managers provided an estiroatae threshold price at which some RTP
participants begin teespond (see Figure 143. Among programs with more than 10

participants, price responsgically begins to materializat a threshold below $0.20/kWh, and
the three largest programs reported that pgsponse occurs at, below, $0.10/kWh. Program
managers frequently reported that much efghice response at these relatively low prices
consists of customers operating onsite generatiamn.example, in Duke’s and Georgia Power’s
tariffs, such customers are reported to begsponding when prices reach $0.07-$0.08/kWh, and
in Dominion’s program, customevgth diesel-fired backup gendoas were assumed to operate
these units when prices reached $0.10/kWh.

For a handful of programs, several of whitve fewer than ten participants, customers
apparently do not begin responding until pricesch $0.30 to $0.80/kWh. In most of these
cases, participants’ response is reportedly limibgoeriods when marginal capacity/outage cost
adders (or similar pricing components) are ingebsThese adders often constitute the most
significant source of price vaitility, and several programsgside explicit naification (e.g.,
phone calls or email alerts) wherchuadders are to be applied.
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Figure 14. Threshold for price response

3 For one-third of the programs, this question is not applicable, because the program had no customers or no price
responsive customers. For another third of the programs, the information was unavailable.
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6.4 Maximum Combined Load Reduction

Ten program managers provided informatonthe maximum load reduction generated by
participants in their RTP program (see Figure*5%even of these estimates were derived from
program evaluations or other econometric aredysf participants’ lad data. The other
estimates were based on less formal methods sudbuas inspection of load profiles or utility
program managers’ personal knowleddgarticipants’ behaviorOverall, these programs have
achieved fairly modest amounts of load respor@ely one out of these ten utilities (Georgia
Power) reported that its RTP participantsdngenerated a loadduction greater than
approximately 1% of the utility’s system pealkd only two (Georgia Power and Duke) reported
load reductions greater than 100 MW. The nsbdtead reductions ammg the other programs
reflect a variety of factors, moshportantly, the small aount of load enrolled: all of the utilities
included in Figure 15, other th&weorgia Power and Duke Power, had no more than 60 MW
enrolled in RTP. A number of program managds® indicated that RTP prices had remained
relatively low or that most of the panipants were not price responsive.
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Figure 15. Maximum load reductions from RTP programs

For the eight programs with more than 20 ipgrants, we calculated the maximum load
reduction reported for each program as a pergentéparticipants’ combined non-coincident
peak demand, and plotted these values agtiasorresponding e at which the load
reduction occurred (see Figure £8)Six of these eight prograrhave generated maximum load

34 Estimates were not provided for several tariffs withtied#y large numbers of customers, including Cinergy (250
participants), FirstEnergy-Ohio (45 participants), ProgEassgy (85 participants), Southern California Edison (96
participants), Southern Company-Alabama Power (50 paatits), and TVA's VPI program (375 participants).

¥ “Combined non-coincident peak demand” refers to the sieach individual participant’s non-coincident peak
demand. This is not an ideal scaling factor for thgimam load reduction in each program, since participants’

load factor at the time of the maximum load reduction may differ substantially from one customer to another, and
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reductions in the range of 12-22% of papants’ non-coincident peak demand, and two
programs report maximum load reductions édqmapproximately 33% of participants’
aggregate non-coincident peak demand. Adwely prices correspoimp to these maximum

load reductions varied significantly across peogs, from as low as $0.12/kWh for one program
to $6.50/kWh for another. Higher prices did netessarily correspond to higher percentage
load reductions between progrania.fact, the largest percegeload reductio33%) reported
for an RTP program occurred at a price of just $0.30/kWh.
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Figure 16. Maximum percentage load reductions from RTP progran$

from one program to another. A better approach would be to use an estimate of what the combined demand of RTP
customers would have been at the time of the load reduitttbry were billed on standatdriff rates, rather than

RTP. However, such estimates were not generally provided.

% Figure 16 includes only those programs with more #aparticipants, since the data for programs with fewer
participants may disproportionatelyflext the price response of one or tlaoge customers. Georgia Power’s two

tariffs (RTP-DA and RTP-HA) are shown as separate jaitets in Figure 16, unlike previous figures, since

participants in the two programs facetfetient prices at the timat the maximum load reduction in each occurred.
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Table 5. RTP participant price response statistics

Company Number of  Percent Threshold Maximum Load Reduction Price at Max.
Participants Providing  Price for MW Percent of Percent of Load
Price Response Participants’ Utility's Peak Reduction
Response ($/kWh) Peak ($/kwh)
Alliant (lllinois) 0 n/a n/a n/a n/a n/a n/a
Alliant (lowa) 21 unknown  unknow unknown unknown unknown unknown|
Ameren (CILCO) 0 n/a n/a n/a n/a n/a n/a
Ameren (CIPS, UE) 0 n/a n/a n/a n/a n/a n/a
American Electric Power 44 50%* $0.08 40* 18% 1% $0.45
(Pub. Service of Oklahoma)
Aquila 15 unknown  unknown  unkmwn unknown unknown unknown
BC Hydro 25 4% unknown  unknown unknown unknown unknown
Central Hudson Gas & Electric 1 unknow unknown  unknown unknown unknown unknown
Cinergy 250 unknown unknown  unbwn unknown unknown unknown
Conectiv Power Delivery 5 unknown  unknown  unknown unknown unknown unknown
(Delmarva Power & Light)
Consolidated Edison 0 n/a n/a n/a n/a n/a n/a
Dominion (Dominion Virginia) 28 unknow $0.10 unknown unknown unknown unknown
Duke Power 53 50%* $0.05-0.10 200* 33% 1% $0.30
Exelon (ComEd - Rate HEP) 9 unknow unknown  unknown unknown unknown unknown
Exelon (ComEd - Rate RHEP) 750 >50%* $0.10 0.3* 22% 0.002% $0.12
FirstEnergy (Jersey Central Powel ght) 4 25% ~$0.80 60 57% 1% unknowr
FirstEnergy (MetEd, Pennelec) 2 0% n/a n/a n/a n/a n/a
FirstEnergy (OhioEd, ToledoEd, CEI, Penn 45 unknown $0.50 unknown unknown unknown unknown
Power)
Florida Power & Light 20 25% unknown 5* 20% 0.1% $0.40
Kansas City Power & Light 14 90% $0.20 16.2 54% 0.4% $0.94
Long Island Power Authority 6 100% $0.80 ddehtial confidential  confidential  confidentigl
MidAmerican Energy 1 0% n/a n/a n/a n/a n/a
New York State Electric & Gas 32 unbwn  unknown  unknown unkrvn unknown unknown
Orange & Rockland Utilities 0 n/a n/a n/a n/a n/a n/a
Otter Tail Power Company (Option 1) 3 33% unknown 5-6 ~30% 1% >$0.20
Otter Tail Power Company (Option 2) 0 n/a n/a n/a n/a n/a n/aj
Pacific Gas & Electric 45 50% $0.30 10-15* 10-15% 0.1% $1.0(
Pennsylvania Power & Light 12 33% $0.10 ddential confidential  confidential  confidentigl
Progress Energy 85 confidential confidential confidential oofidential confidential  confidentia
(Carolina Light & Power)
Rochester Gas & Electric 0 n/a n/a n/a n/a n/a n/a
San Diego Gas & Electric 0 n/a n/a n/a n/a n/a n/a
Seattle City Light 3 0% n/a n/a n/a n/a n/a
South Carolina Electric & Gas 21 0% n/a n/a n/a n/a n/a
Southern California Edison 96 unknow unknown  unknown unknown unknown unknown
Southern Company (Alabama Power) 50 60% $0.30 unknown unknown unknown unknown
Southern Company (Georgia Power) 60 (HA) 10% $0.08 250 (HA)* 30% (HA) 5% $6.50 (HA)
1540 (DA) 500 (DA)*  12% (DA) $1.50 (DA)
Southern Company (Gulf Power) 20 25% $0.15-0.20 23* 15% 1% $0.70
TVA (Small Customer Pilot) 7 0% n/a n/a n/a n/a n/a
TVA (Two-part RTP) unknown unknown unknown  unknown unknown unknown unknowr
TVA (VPI Program) 375-400 unknown $0.04 unknown unknown unknown unknown
Wisconsin Energy 3 unknown  undwn  unknown unknown unknown unknown
Xcel Energy (Northern States Power) 2 100% $0.10-0.15  unknown unknown unknown unknown
Xcel Energy (Public Service of Colorado) 3 unknown unknown unknaw unknown unknown unknown

Notes: Entries marked “n/a” signify programs that have had no customers or no price responsive customers. Entries
marked “unknown” refer to data that was not provided by the interview subject, although qualitative information on
these items may be provided in the program summagesAppendix C). Values based econometric analysis are
marketed with an asterisk)(* Numbers of Participants column contains data that represent enroliment at the time

for which price response data is applicable, and magfitrer differ from the data presented in Table 4, which

represent enrollment in 2003.
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7. Discussion: Implication for Policymakers

Economists and policymakers have proposed voluntary RTP programs as a strategy for
developing price responsive demand and impr@v¥he performance of competitive wholesale
electricity markets. While a theoretically aplyegidea, it has been challenging for utilities to
design and implement voluntary RTP programs ¢émawll and retain a ghificant number of
customers. Moreover, with a few notabbeceptions, quantitative information on RTP
participant price responsivenesseafatively sparse. In this s&mn, we discuss the implications
of our findings for policymakers that are catesing RTP as a tool for improving wholesale
market performance otility resource planning.

7.1. Challenges for Implementing Voluntary RTP as a Tool for Demand Response

We currently have a limited ability to pretiliow much demand response could be achieved
through wide-scale implementation of voluntary RTP.

Two prerequisites are required feluntary RTP programs to gamaée meaningful levels of
demand response. First, customers must enkbdist existing volurdary RTP tariffs have

had quite modest participation levels (seeti8a®). Some program managers expressed a
belief that most customers view the risks of RiBRoo great and/or the potential benefits as
too small. However, because these prograave generally been marketed to a narrow
population of customers, or not marketed htcaistomer acceptance of voluntary RTP tariffs
has not yet been thoroughly tested.

The second prerequisite is tlratstomers that do enroll must shift or curtail sufficient
amounts of load, in aggregate, to affectkeaprices and/or geeration planning. The
voluntary RTP programs describiedthis study provide some insight into the magnitude of
price response that similar tariffs might eli€itmplemented on a widescale (see Section 6).
However, the ability to extrapolate directlyifin these results is limiteby several factors:

(1) Participation in existing voluaty RTP programs has beemuoated by large industrial
customers. If future RTP programs are neéekl to a more diverse customer population,
the aggregate price response will depend enelative price responsiveness of other
customer classes.

(2) Many program managers reported thatgaisicant fraction of price responsive
participants use on-site geators to respond to RTP peis. Environmental permitting
and siting issues are likely lisnit the use of on-site geneian (particularly diesel-fired
emergency generators) in some regionthefU.S., which may reduce the magnitude of
potential price response.

(3) Many patrticipants in existing RTP programs reedly enrolled with the expectation that
they would save on their electricity ceshot by responding to hourly prices, but by
purchasing electricity at RTP pgs that are lower, on average, than standard tariff rates.
If future RTP programs are targeted more esielely toward price igponsive customers,
greater levels of price responsiveness may be obtained.

(4) Participants in existing RTP programs getignaly upon relatively low-tech strategies
for price response. To the extent thatire RTP programs are able to encourage
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adoption of enabling technologies, gredésels of price responsiveness may be
achieved.

Restructuring of retail markets may limit utilitiesbility and incentive to offer RTP tariffs that
customers will find attractive.

The two-part, CBL-based RTP tariff design, whallows customers to hedge a portion of
their load against volatile prices, rosgptominence in the vertically-integrated, monopoly
franchise industry setting. Hower, as our review of RTP programs has found (see Sections
3 and B.3), utilities in statdbat are pursuing retail competiti have largely abandoned this
tariff design. This trend likely reflects a numberfadtors. In states where retail rates have
been unbundled, utilities’ reveawecovery is largely aatwed through the unbundled T&D
related charges, thus undercutting one of tiragoly motivations for utilities to use the CBL-
based tariff design. Regulat@sd other policymakers in stat@gh retail choice may also
view it as inappropriate for utilities tdfer hedged RTP tariffs, on the grounds that risk
management products are a service to beiged by competitive retail entities and that
allowing regulated utilities toffer these products as parta#fault service would undermine
the development of retail competition. Regulated utilities may also be disinclined to offer
hedged RTP because of the associated fiskssaction costs (e.g., associated with
establishing participant’s CBLjractical limitations (e.g., codinating CBL provisions with
procurement requirements), and/or simplyadamental interest in moving out of retail
services.

The RTP tariff design typically adopted in mestured retail markets consists of hourly-
varying commodity prices charged for allergy consumption, in combination with
unbundled T&D rate components. None oftb&untary RTP programs in this study based
on this tariff design have attracted more thamandful of participants. Some experience
with this tariff design has also been gainedaneral states where utilities or regulators have
established it as the defasé#irvice for large customerg.or example, in 1998, Niagara
Mohawk Power Company (NMPC) implementday-ahead hourly pricing indexed to the
NYISO market as the default commodsgrvice for its largest customersd MW peak
demand). Similarly, utilities in New Jerskgve implemented an RTP rate with hourly
prices indexed to the PJM real-time markethesdefault supply tariff for large customers (
~1.4 MW peak demand). In these market settings, key questions for policymakers interested
in facilitating price-responsive load are) flow many customers will remain on the default
supply service, given the higlegree of exposure to volatpeices; and (2) among customers
that switch to a competitive supplier, howmgawill take service on supply contracts that
provide incentives for price response? Aamt study estimated that about 65% of NMPC'’s
large customers were exposed to market pridatility, either through the default RTP tariff
or indexed supply contracts. While someltdse customers were found to be price
responsive, many appear to nespond at all (Goldman et al. 2004). In New Jersey, after
one year, 80% of the load switched off Ri€P-based default service (NJ BPU 2004).
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7.2

Recommendations for Improving the Desigrand Implementation of Voluntary RTP
Programs

Sufficient resources must evoted to developing and irephenting a customer education
program.

Experience to date suggests that customerhighly unlikely to granate in large numbers
toward voluntary RTP programs on their own accord. Modest enrollment in existing RTP
programs, in part, reflects the limited markgtiefforts undertaken by most utilities. If
voluntary RTP programs are to penetrate beyoadaigest industrial customers, aggressive
marketing and education campaigns will likely be required. As part of these efforts,
customers must be made aware of the RTH tard its terms, be able to make direct
comparisons of their expected electricity bilinder their standard tariff and the RTP rate,
and understand the savings opportunities assacwith shifting and curtailing load.

Ongoing customer support may also be needed to provide periodic market updates and
retraining to accommodate employee turnover at customer facilities.

Customers need help understanding and managing price risk.

Most voluntary RTP tariffs have witnessed siigant customer attrition following periods of
heightened price volatility ancreases in average priceBhis phenomenon reinforces the
notion that many customers have limited taheefor price risk, and unless they are fully
prepared to respond, they will seek out wayavioid it. To address this issue, some entity
must provide customers with technical assise and training to help them understand
market price formation and identify physi@add financial strategies for managing their
exposure to price risk. In some cases,foial incentives to accelerate the adoption of
technologies that facilitate price response miap be warranted. In states without retail
competition, utilities should be encouragedtier financial risk management products, with
an appropriate risk premium, and to educatstomers about these types of products.

Coordinate RTP implementation witither demand-side activities.

Although energy efficiency programs and riade pricing serve a common purpose and
share many overlapping technologies and cust@uecation activitieqjtilities typically

have not coordinated these two pursuits. gragng many of the programmatic initiatives
needed to build participation in RTP with traditional energy efficiency and DSM-related
efforts (e.g., marketing, customer educattechnical assistancand technology rebate
programs) could capitalize on the natusalergies between RTP and energy efficiency,
yielding several specific benefits for uidis and consumers. Greater awareness and
acceptance of RTP could be achieved among comah@and institutional customers, which
have traditionally been the mainstays of gyezfficiency programs but heretofore have not
participated widely in RTP. Customers woblel better positioned to evaluate investments in
new end-use technologies (e.g., energy managesmentontrol systems and high efficiency
air-conditioning) in light of tk benefits they provide visaas participation in RTP.
Transaction and administratigests could also be minimizée.g., related to marketing
materials, site audits, and customer load analyses).
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RTP programs should include provision for gatous analysis of customer acceptance and
price response.

Only about 20% of the 43 programs includiedur survey have conducted any formal
evaluation of participants’ price responsed &ven fewer have attempted to quantify the
benefits to the utility and noparticipants. Yet, many utilitiesnd policymakers are reluctant
to fully embrace RTP, partly because the natum@ magnitude of the benefits are poorly
understood. Some of the apprehension tovarg could potentially be mitigated if a

greater emphasis was placed on program evahyatiith the results made available to the
broader policy community. Evaluation initiadis are also critical for identifying best-

practice RTP program designs, thereby allowRTd® programs to become more standardized
and widely marketed, similar to the process usealnumber of states for energy efficiency
programs.

7.3.  Aligning Policy Objectivesand RTP Program Design
Utilities’ interests must baligned with program goals.

RTP is a complex and relatively costly tariffrt@rket and administeiThose utilities that
have historically been the most successfarablling participants in RTP have had well-
aligned incentives; in particulathey saw RTP as a valuable tool for customer retention and
load building. In states that have retaiaeaditional industry stature with vertically-
integrated, monopoly franchise itiés, the business rationale ungiang these objectives is
likely to persist. However, the value of RTPaat®ol to pursue load tention or load growth
will depend on the relationship between RTRgs and other favorable tariff rates (e.g.,
special contracts and interruptildervice rates), as well as thefarences of state regulators.
In states where utilities have divested tlggneration as part of restructuring and are
obligated to provide default service, the underlyimzentives are likely tbe quite different.

In this environment, the utility may be suppeetiof establishing RTP as the default service
tariff, because it transfers wholesatarket price risk onto customers.

In states where policymakers are interestgatomoting RTP for the purpose of developing
demand response, they may need to evaluatextent to which the utility’s interests are
aligned with this particulagoal, and if necessary, edliah an appropriate incentive
mechanism to encourage thdityt to maximize the level oprice response generated by
RTP. Approaches include regulatory directiaesl performance-based incentives. As an
example of the former, the California Puldlility Commission (CPUC) has established
policy preferences for demand response, along evidrgy efficiency and renewables, as the
preferred approach for investowned utilities to meet reascce needs as part of their
portfolio management responsibilities. Sfieally, the CPUC has é&ablished aggressive
goals for investor-owned utilities and has diredtezin to achieve peak savings equivalent to
5% of the state’s projected peak demand007, through demand response programs and
dynamic pricing tariffs’

3" The peak demand of the three investor-owned utilities in California is about 40,000 MW, so a 5% target
corresponds to a 2,000 MW reduction in their peak demand, through price-responsive demand.
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The costs and benefits of olntizg incremental amounts of pricesponsive load from RTP must
be weighed against those of othgrdg of demand response programs.

Our review of experience with voluntary RpPograms suggests that few customers can be
expected to enroll in the abnce of explicit efforts tbuild customer awareness and
acceptance. Utilities may therefore need teotke significant additinal resources in the

form of marketing, technical assistance, cugipgducation, and financial incentives, to
entice a significant number of stomers to enroll. Policymaks should weigh the costs of
these further inducements and the increntdrgaefits against those of implementing
alternative price response mechanisms. Gihe diversity and herogeneity of retail
customers, a portfolio of RTP and othenwend response programs, including some fast-
response options and others that build longpnce response behaviorsay be more likely

to achieve meaningful levels of price{pessive load than focusing exclusively on RFP.

Policymakers need to account the environmental and marketpacts of the increased use of
distributed generation

RTP program managers consistently indicaled customers with osite generation were
among those that have been most receptiWeTi® and, in some cases, the most price-
responsive. Policymakers should explicitly acdadonthe fact that RTP tariffs may provide
customers with an additional financial intige to expand the use ekisting, and install
additional, on-site generation. Depending anémissions charactstics and location of
on-site generators relative to bulk peoweneration, the health and environmental
consequences of increased operation of on-sitergéors may be negative or positive. If
customers on RTP choose, or are allowethtoease operation of existing diesel-fired
generators as part of their price responsgesiy, adverse environmental consequences are
likely to result®® Conversely, a proliferation of didttited generation (located near load
centers) is likely to mitigate the exercisentdirket power in transmission-constrained areas
may improve the efficiency of bulk power mat&. Because distributed generation options
for customers are proliferatingase utility regulators should ensutet retail rate structures,
such as RTP, are aligned with state smvinental policies and regulations and should
explicitly consider the impacts of RTP on tdoption and utilizationf on-site generation
equipment.

38 One option is to combine fixed rate tariffs offetsdutilities or competitive suppliers with an “economic”

demand response program operated by an ISO. NYISO and PJM are currently offering demand response programs
that allow customers to submit load reduction bids into the day-ahead energy market, in competition with bids to
supply energy.

39 As a practical matter, other elements of retail rates lemand charges, stand-by rates) may be just as influential

as RTP, if not more so, to customer decision-making with respect to operation and/or installation of on-site
generation.
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Appendix A: RTP Experience Questionnaire

RTP Tariff History

(1) What was the program start date?

(2) What was the initial impetus for the tariff?
a. Compliance with regulatory order
b. Preparation for, or response to, retail competition
c. Response to customer interest
d. Replace conventional interruptible rates
e. Other:

(3) What was the primargrogram goal?

To encourage peak demand reductions

To encourage load growth

To retain existing and/or attract new customers
Whatever results from efficient pricing

To measure customers’ price elasticity

To gain experience with market-based pricing
To recover revenue requirements more equitably
Other:

Se@~ooo0Tp

(4) What is the utility management’s current attitiahel level of enthusiasm for the program?
Any plans to modify the program?

(5) When is the program set to expire? Will it be renewed?

Marketing Strategy

(6) Has the tariff been pro-actively marketed @xample, by identifying kely participants and
arranging meetings)?

(7) To whom was the program marketed? Wdrderia are used to identify prospective
participants?

(8) How were customers informed of the tariff offering?
a. Brochures
b. Workshops
c. Meetings with account representatives
d. Meetings sponsored by utility and FiglService Commission or other entity

Participation

(9) How many customers are currently enrolledt] avhat is their combined summer peak
demand?
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(10) Approximately how many custoneeare eligible for the tarifivithin your service territory
(based on minimum size restrictions, etc.)? What is their combined summer peak demand?

(11)If eligible customers are able to take seefrom a competitive service provider, what
portion has chosen to do so?

(12)What is the utility’s summer peak demand?

(13)Over the past several years, are customers joining or leaving the program?
a. Number of participating cusiners that have dropped out
b. Why have customers dropped out?
c. Number of new enrollments

Performance

(14) Are any published materials or regulatorpgeedings available @h report customer
performance?

(15)How have marginal prices varied ovee fbast several years (e.g., maximum price,
frequency of price spikes, etc.)?

(16) What percent of enrolled customers appegrovide some discernable response (not
“noise”) to price movements? Do thesetggrants possess any particular attributes?

(17)1s there some threshold marginal price abateh customers that actively participate in
the tariff begin to respond?

(18)What is the maximum load reduction due tghhprices that the progm has induced? At
what marginal price did this occur?

(19) What level of load reduction wadilikely occur at prices of:
a. 10¢
b. 20¢
c. 50¢

(20) Are customers provided with access (e.g., vaitilernet) to theihourly electricity
consumption?
a. Real-time or near-real-time
b. Day-after
c. End of month

(21) Have customers been provided with technasdistance to help identify strategies for
responding to prices?
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(22) Is price response from customers on the tardbrporated into $eduling/dispatch, long-
term planning (e.g., IRP), or other resource decisions?

Tariff Design
(23)Is the tariff a one-part or two-part design?

(24)If one-part, is it revenue neutral to a fullstomer class or only for the customers that
participate?

(25)If one-part, how are ebedded costs recovered?
(26) If two-part, how is the CBlcalculated? How often, and under what terms, is it updated?
(27)What is the basis for the marginal energy charge?

a. A published index (which one?)

b. Aninternal estimate of top-ofatk cost (how is it determined?)

c. ISO market prices?

d. Other (describe)

(28)Is there a marginal capacity charge?olfwhat does it include (generation, transmission,
distribution), and howis it calculated?

(29)Is there a transmission/didittion capacity component?d6, how is it calculated?
(30)How far in advance are customers notified of hourly energy prices?
(31)What, if any, risk management prodsiare available to customers?

(32) What portion of customers pur@$e risk management products?

(33) Do you have any sense of what impaetséh hedges have had on customers’ price
responsiveness or participation
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Appendix B: RTP Tariff Design Features

In this appendix, we identify and discuss keyFRa@riff design featureslescribe the range of
options associated with eaamature, discuss some implicatsoof alternative options, and
summarize the features of the RTP tariffsudeld in this study (see Table A - 1).

B.1. Eligibility Requirements

RTP tariffs, like most utility rates, impose restiocis on which customers are eligible to enroll.
Eligibility restrictions may reflect the specifgoals of the tariff, such as encouraging load
growth among large, high-load factor customeFhey may also reflect cost-benefit related
considerations, for example gticost of additional intervahetering or communication and
billing systems.

With few exceptions, the RTP programs includethis study are restrietl to non-residential
customers$? Most programs further restrict enrobmt to customers larger than a specified
minimum size threshold, typically specifiedterms of customers’ average or maximum billing
demand'* Half of the programs amestricted to customers with a billing demand greater than
500 kW, and one-third are available only to cugtmrarger than 1 MW (see Figure A - 1).
While one-third of the programs are technicalben to non-residential customers with less than
200 kW peak demand, customers in this size rangeffectively excludettom most of these
programs due to the size of monthly program fedsch can be in exss of several hundred
dollars per month, or charges fastalling interval meteringf
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Figure A - 1. RTP tariff eligibility requirements

“0 A notable exception is ConEd’s Rate RHEP, whick sgecifically designed for residential customers.

“1 Of the tariffs that do not impose minimum size resitiits, most are offered by utilities in lllinois, who were
required by the state’s restructuring law to mBHé® available to all non-residential customers.

2 For example, consider a customer with an average load of 100 kW. A typical RTP program fee of $200/month
would likely represent approximately 5% of their monthly bill on the standard tariff.
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B.2. Enrollment Limits

Many RTP tariffs have enrollment limits, eitherterms of the total numbef customers or the
aggregate demand. In some cases, enrollment limits are imposed, because the program is first
offered on a “pilot” or “experimental” basis, oftevith the intention ofemoving the cap if the

tariff is extended on a permanent basis. heotases, enroliment caps reflect concerns about
revenue erosion and/or administrative feasibibity] are not necessarily imposed as a temporary
feature.

Forty percent (40%) of the RTP tariffs includedhis study impose an enrollment cap. Half of
these are relatively high (i.e., greathan or equal to 300 MW 60 customers), a few are quite
low (i.e., less than 10 customers or 100 M¥)d the remaining tariffs are somewhere in
between, typically in the rge of 20-25 customers.

B.3.  Tariff Pricing Structure

In general, tariff pricing structes can be classified accordingwm basic distinctions, as either
bundled or unbundled and as either one-pamuiti-part. Bundled tariffs, which are the
standard in states that have retained a trawditimdustry structure with vertically-integrated
monopolies, do not have a one-to-one relatignbktween individual ta elements (i.e.,
demand, energy, and customer charges) ancetasents (i.e., generation, transmission,
distribution). Unbundled tariffsyhich better accommodate coetjpion in the provision of the
electricity commodity, align furtonal costs with distinct billing elements. For example,
commodity costs might be collected through vadtme charges on energy usage, and separate
volumetric and demand usage rates arestructed to recover T&D costs.

The second distinction is between one-part antii4part tariffs. A one-prt tariff assesses only

a volumetric charge (i.e., based on kWh consuonptio recover both fixed and variable costs.

A multi-part tariff has two or more distinct ratemponents, one for collecting variable costs and
one or more separate charges for collecting foasts. Figure A - 2 illustrates the difference
between a one-part rate and a two-part rate XrFaris represents energy usage and the Y-axis
represents the total bill. The bill under a one-patd is represented by a line that emanates from
the origin, the slope of which is comprised of #nergy rate plus anothemount to collect fixed
charges. A two-part rate collects fixed sogtrough some other mechanism, for example a
demand charge, so the line that showgdegtionship between ¢hbill and energy usage
emanates above the origin and has a lower slofgbatgte collects onlhe variable costs of

supplying energy.
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Figure A - 2. One-part vs. multi-part tariffs

RTP tariffs can, in principle, fall anywhere withthis basic rubric of bundled vs. unbundled and
one-part vs. multi-part tariff structures. One-gRfP tariffs recover fixed costs through adders
or multipliers applied to hourly marginal costghile multi-part RTP tariffs recover some portion
of fixed costs through demand chargesustomer-specific “access” charges.

One particular type of multi-part RTP tariff isethwo-part RTP tariff with a customer baseline
load (CBL) charge. The CBL charge, an epésof a customer-specific access charge, is
determined for each customer by applying tla@dard, non-RTP tariff billing components to the
customer’s historical hourly usage profife Deviations between the customer’s actual usage and
its CBL in each hour are settled at the prevailimayginal energy cost, so that if the customer’s
actual load exceeds its CBL, it is charged for tlfiedince at the real time price, but if it uses

less than its CBL, it is credited for the difference.

This can be portrayed by considering each houitep@s a distinct ratihat produces a specific
relationship between kWh usagadahe bill the participant paysee Figure A - 3). In the

figure, the line labeledow RTP Priceshows how the bill varies ime hour if the RTP price is
low. Load above the CBL causes the bill to increasttreduced load lowers the bill at the same
rate. However, the line as degdthas the property that the Rpice is lower than the average
cost of the CBL, represented by the |&ey. RTP Pricewhich goes through the origin, so that
even if load is reduced to zero, a positive acchasge remains. At higher prices, the bill line
rotates around the point of intersection labeledeSause it has higher slges illustrated by the
line labeledHigh RTP Prican the figure. As a result, the biikes faster for increased load and
declines faster for load reduati®. Moreover, as depicted, tR&P price is high enough that the

“3The CBL is typically constructed from one year or more of the customer’s historical interval data. Most CBL
profiles consist of 8,760 separate load points, one forle@aahof the year. However, several utilities have adopted
simplified CBL structures that average hourly data over similar periods (e.g., every interval between 1:00 and 2:00
P.M. on a weekday in January) in order to smooth out idiosyncratic variations in the customer’s load and to simplify
participation and administration.
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access charge can actually be negative. Th&rates one hour under RTP. A month’s bill
would reflect the result of 720 such situatidhs.

Bill Price

Point S

.
e
ws® "
.
.

o "Low RTP

BiIICBL e f = e e = e —“-‘;‘. ’ Prlce
.‘1“ “““ |
-"" 1
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1

CBL KWh

Figure A - 3. The revenue-neutralCBL-based RTP tariff structure.

Some advocates of RTP see important advantages to the CBL-basedt&sign.this tariff
design allows the customer to hedts typical usage against the rasksociated with volatile real
time prices, whereas other tariff designs generallyject the customer to a high degree of risk,
by exposing their entire load to uncertain psic The CBL-based dgsi also provides more
certainty for the utility with respect to costowery, because fixed costs are largely recovered
through the fixed CBL charges. therefore protects ¢hutility from windfdl losses that result
from selective participation by customers withaalvantageous load profiléther tariff designs
are susceptible to revenue eoosresulting from subscriptiopias. Finally, this RTP design
ensures that, at all times, the customer féoesnarginal supply cost in making consumption
decisions, the hallmark of an efficient marketdd&rs or multipliers inaporated into hourly
energy prices (and, to a lesser extent, demaardyeb) distort the price signal, undermining
potential efficiency gains, and can exacerlbat@nue erosion resulting from load changes.

Twenty tariffs included in this study are CBladed designs (see Figuh - 4). Most are
bundled tariffs, which is expected since they wemglemented by verticallintegrated utilities.
However, several are unbundled or partially urdied, in which case T&D related charges are

“4 Because hourly RTP prices are higtly a few hours in any month, and geaily at or below the average tariff

price the other hours, the monthly access charge is gengoaityve and participants’ billare therefore positive.

But, in situation like those of California in 2000, it is possithlat a participant that reduced its load consistently and
substantially would have a very small bill, or even a negative one, meaning that it would be paid rather than paying
its supplier. Most RTP tariffs, @ver, preclude such a possibility by stipulating a minimum bill amount.

> For example, see O’'Shga@002) and Huso (2000).
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assessed on customers’ actual usage, rather than on theff @Bhumber of utilities have
experimented with variations on the standaidipg structure of th€BL-based design. For
example, BC Hydro and Conectiv have asyrriogricing structures, whereby consumption
above the CBL is charged at RTP prices butecgdns below the CBL are credited back at the
standard tariff rate; and Aquitend KCP&L have hourly prices thate calculated as weighted
averages of hourly marginal cesind standard tariff rates.

The other 23 tariffs included in this study halke common attribute that all of the customer’s
energy consumption is charged at RTP prices. The majority of these (15) are multi-part tariffs
with RTP for all energy plus demand chargeklf of these are unbundled tariffs, with RTP
prices that replace the commoddyarges from the customer’s standard tariff, and unbundled
T&D charges that continue to apply. Two mudért tariffs charge RF prices for all energy,

and recover remaining costsdhbgh a customer-specific fixedange based on historical usage
(similar to a CBL). Finally, six tariffs are bundleshe-part designs, which incorporate adders or
multipliers into hourly prices, or are based onthgtic price schedules with implicit embedded
cost elements.
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Figure A - 4. Distribution of tariff pricing structures

B.4. CBL Adjustments

Participants in CBL-based RTP programs asigned a CBL upon enrollment. Yet, over time,
equipment is installed or removed, business/aigtgrows or recedes, and energy efficiency
modifications are made. As a result, a custonf@B& may cease to be representative of their
“typical” hourly usage pattern. This may lsvantageous or disadvantageous to customers,
depending on their risk preferescevhether their load is gromg or shrinking, and the level of
prevailing RTP prices. For example, a customeose load has droppedbstantially since the

6 Unbundled CBL-based designs are often structured with T&D charges assessed first on the CBL and then on
deviations from the CBL, the net effect of which is that unbundled T&D charges are assessed on actual usage.
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time that their CBL was established appears teedacing load every hour. If RTP prices are
below tariff rates, then the casher’s bill is reduced less thanvould be under their standard
tariff, and as a result it pays a premium foingeon RTP. Conversely, RTP prices are above
tariff rates, then the customer receives aailment payment that makes RTP more attraétive.
Divergence between a customer’s typical usagepeaand their CBL can also have significance
for the utility administering the RTP program,t@ms of cost recovery and allocation, as each
customer’s CBL largely definessitontribution to embedded cosiBo address concerns such as
these, many utilities have incorporated pramisi into their RTP tariffs that allow for CBL
adjustments during the term afcustomer’s enrollment.

Most of the CBL-based tariffs included in this study allow for adjustments to the CBL, at least
under limited conditions. Roughly one-third alltve utility to make CBL adjustments at its
discretion, typically on a case-byseabasis. Four tariffs include provisions for automatic
adjustment if the customer’s actual usage ategi from their CBL by a specified percentage.
Many programs also provide the ausier with a right to requeshanges to their CBL, typically
limited to situations where major equipment chaniggve been made at the their facility (e.g.,
energy efficiency upgrades or facility expamgaontraction). Onéariff (Otter Tail's RTP

Option 1) allows participants to select an “Asljment Factor” to automatically scale their CBL
up or down each year to incorporate sometifvacof the difference between their annual CBL
usage and their actual usage in the prior year.

B.5. Other Risk Management Options

RTP tariffs without a CBL componeexpose customers to uncertpiices for their entire load,
while those with a CBL expose customers toartain prices only for the difference between
their actual load and their CBL, which, in sonoases, may be large relative to the CBL. To
provide customers with options for managing egosure to price risk, a small number of
utilities offer financial risk managemeoontracts or special tariff featur&s.

Aquila, Alabama Power, and Georgia Power #kioa suite of supplemental risk management
products, including price caps,g# collars, and CfDs on blockd power, and several other
utilities reported that they asxploring the possibility of offemig one or more of these types of
products in the futur® Georgia Power also offers custosiéte opportunity to purchase or sell
adjustments to their CBL, based on the compapyojection of prices at the time of the
transaction.

*" The latter situation calls to mind the agreements stiuckg the Northwest energyisis of 2000, where large
industrial customers were reportgg@aid to close their plants.

“8 The CBL of a two-part tariff effectaly serves as a contract for differen(@D) between the real time price and

the regulated retail rate, on a quantity that varies from teolour. However, unlike a pure CfD financial contract,
which is priced on the basis of the volatility in the underlying commodity and a competitive risk premium, the price
paid for a CBL is based on the averagst@ power assigned to a particular rate class. A CfD would also typically
be sold for a single demand level over a block of continhouss, rather than for a quén that varies each hour of
every day.

49 Aquila and Georgia Power’s tariffs are CBL-based designs, and their risk management products apply to load
above the CBL. Alabama Power’s tariff, which is a one-part design, allows customers to purchase risk management
products to cover up to 75% of their expected average billing capacity.
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Several additional utilities offeother types of risk managenteoptions. For example, BC

Hydro offers its RTP customers the opportunitptwmchase forward blocks of incremental usage
above their CBL at negotied, market-based pricBsCustomers participating in ComEd’s Rate
RHEP are guaranteed a $0.50/kWh cap on real timegas the result of a hedge purchased by
the Community Energy Cooperative.

B.6. Marginal Energy Cost Derivation

The primary source of variability in RTP pricesder typical conditions (i.e., when the loss of
load probability is low), is the marginal cadtenergy production, which is comprised of fuel
costs plus variable O&M. Consequently, thethod used to derive these costs can have a
significant influence on the ovdraharacter of RTP pricesAmong the RTP programs reviewed
in this study, five basic appaches to estimating marginal energy costs have been used.

(1) Synthetic the utility specifies aunctional relationship bewen the hourly price and a
small number of independent variables, sucteagerature, day of the week, and time of
day. In some cases, a schedule of hourly pigestablished in advance, and the utility
selects prices from this schedule on a day-abaats. The synthetic approach is used
most often with one-part, bundled tariffs,viulmich case the hourly prices incorporate
embedded cost components, in addition to marginal energy costs.

(2) Utility system lambdamarginal energy costs are eqtathe incremental operating cost
of the generation unit at the top of the utility’s resource stack, typically determined by the
utility’s dispatch model. Bilateral spot matikpurchases can also be incorporated into
the resource stack, althougle thpportunity cost of forgongholesale transactions
usually is not.

(3) Power pool pricesmarginal energy costs are equalhe spot market clearing price in
the regional power pool (e.g., ISO/RTO-admiaietl day-ahead and/or real-time energy
markets).

(4) Index service pricesnarginal energy costs are based on price indices published by
private firms that track bilateral spot marketnsactions. These indices are typically
structured as single peak and off-peak prfoegach day. Thus, ¢hutility must shape
the index prices if they want frovide distinct hourly RTP prices.

(5) Trading floor quotes or forecastsarginal energy costs are based on quotes or forecasts
of day-ahead bilateral spot market prices from the utility’s trading desk.

These alternative approacheséaeveral significant differencegirst, some yield more
meaningful representation$ the marginal cost of energyath others, and therefore differ in

0 Unused energy from these block pur@sis credited back to the custoraeB0%-95% of the prevailing RTP
energy price, depending on the advance notice provided by the customer and the market conditions. Thus, this
arrangement is similar to a CfD, thwith an asymmetric payout.

*1 The Cooperative saw this risk mitigation as a criticairgnt in making the program attractive to residential
customers.
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terms of their potential for proding efficiency gains. Seodl, some approaches are more
transparent and verifiable (e.ggwer pool prices) than others (e.g., utility system lambda or
trading floor quotes), which can have imptioas for customer acceptance. Third, some
approaches yield RTP pgs that are more predictable —ésample, an RTP tariff that uses a
pre-established schedule ofqas provides customers with raacertainty about the maximum
price they might face than a tariff with pridessed on an ISO spot market. However, not all
options are available for every utility. A utilitpust be located in a region with an ISO/RTO-
administered market to use power pool pricesheir RTP tariff, and they must not have
divested their generation assets to de &dbuse the system lambda approach.

The large majority of RTP tariffs included in tlagidy (70%) use either pewpool prices or the
utility system lambda approach for derivingngiaal energy costs (see Figure A - 5). The
utilities that are not part & regional power pool generallge the system lambda method,
although some use index servicear{jgularly those that have disted their generation), trading
floor quotes, or a hybrid of thesepapaches. All of the utilities #t are located in regions where
ISO-administered spot marketsviedbeen established use power pool prices, typically from the
day-ahead energy market (although one utility usastime market prices), as the source of the
RTP prices. Finally, two utilitiegse a synthetic price schedule.
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Figure A - 5. Distribution of approaches to deriving marginal energy costs

B.7. Marginal Capacity and Outage Cost Adders

Changes in electricity consumption, partanly during peak denmal periods, affect the

probability that involuntary curtailments might tequired. This consumption has an associated
marginal outage cost — i.e., the cost that theaigagoses as a result of the incremental increase
in the risk of involuntary curtements - in addition to incremental fuel and O&M costs. To
provide an efficient price signahany utilities therefore incorpate marginal outage costs into
RTP prices, to achieve efficierdtioning. The standard approach to deriving marginal outage
costs is to define it as the product of theafidpe in the Loss of Load Probability (LOLP)
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associated with a change in consumption aerdv/iddue of Lost Load (VOLL). LOLP measures
the change in the risk of an outage, while VCdgplies the social value to that risk. As an
alternative, some utilities use a marginal capamiist approach, in which case, the measure of
value is based on the cost of new peakjegeration capacity, rather than on the VOELThis

is equivalent to assuming that a peaker is alveayse margin and that the marginal cost of a
peaker exactly equates to the value of losd.ld&oth approaches, marginal outage cost and
marginal capacity cost, add @sificant source of volatility tRTP prices when reserves are
short, often much greater than the Wtits in marginal energy costs.

More than half of the RTP tariffs includedtims study incorporate marginal outage or capacity
costs. Some tariffs have a single marginal outagacity cost adder that is dispatched when a
threshold state condition is reached, usualfyned in terms of system load or operating
reserves. Among tariffs utilizing this apprbathe adder is typicallin the range of $0.25 -
$1.00/kWh, when applied. Other tariffs have mooenplex pricing stretures, with tiered

adders or adders that vary continuously @/esinge of operating conditions. In most cases,
utilities provide firm RTP price quotes a dayadvance. However, because marginal outage
costs may be difficult to predict even that fangvance, several tariffs allow the utility to update
RTP prices, or just the marginal outage @mshponent, with shorteetm advance notice (e.g.,
one hour ahead).

B.8. Interruptible Service Provisions

Customers on traditional intexptible service tariffs typicbl receive a discount on demand
charges in exchange for agreeing to reduce kb&d to a contracted firm load level when
notified by the utility. During inteuption periods, stiff penaltse(often as high as $7-8/kWh)
are assessed on energy consumed in excess ofstioenew’s contracted firm load level. Many
utilities have incorporated interruptible sieev provisions into their RTP tariff (or allow
customers to jointly participate in interruptildervice and RTP), either to provide additional
incentives for customers to reduce load dudagstrained system conditions or to offer a
revenue neutral option for customers that wailterwise enroll in a traditional interruptible
service tariff.

Seventeen RTP tariffs included in this study npooate interruptible seice provisions. The
most common example is CBL-based RTP tatlits allow customers to purchase their CBL
under the interruptible service tarifithe customer is thus akitereceive some or all of the
standard discount or credit associated with iof#ible service. In eohange, the customer’s
CBL is temporarily reduced to their firm loglel during interruptiomperiods, with all usage
above their firm load charged RTP prices. Most utilities #t offer this option also assess
standard non-compliance penalties on usage abheviem load levelalthough several utilities
(AEP and Aquila) allow the customer to opt ofithe penalty provision in exchange for a
reduction in the interruptible sgce discount and/or shorterrte (e.g., one hour) advance notice
of RTP prices. Several utilities with CBL-badedP tariffs incorporate interruptible service
provisions by designating all loadbove the CBL as interruptible, or offering this as an option, in
which case the benefit to the customeriisduced demand charge on incremental load.

2 As a variation on this approach, Ameren derives malgiapacity costs from actumarket quotes for capacity
resources (e.g., call options).
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A number of utilities with tariffs that chge all energy at RTP prices also incorporate
interruptible service provisions. Some offer ocnsérs the option to designate a portion of their
load as non-firm, in which case they receavéiscount or credit on non-firm demand charges
and are subject to non-compl@npenalties during interruptionrpeds. In the case of TVA's
VPI tariff, this is not an optional feature; &P load is non-firm and subject to an “excess
takings” charge during interruption periods.

B.9. Minimum Contract Term

RTP tariffs typically require that customerswait to a minimum contract term. The duration

of this term can have implications for customers’ willingness to enroll and the value of the RTP
program to the utility. From the customer’s pedjve, long contract tersrincrease the risks of
participation. However, from the perspeetif a utility seeking dependable peak demand
reductions, short contract terms (less than seyeeak) may limit the value of RTP for resource
planning.

With respect to the minimum contract terme RTP programs included in this study fall into
three groups. The vast majority (29) of progsamquire a minimum contract term of one year,
although service often converts tonanthly term after the firstgar. Three programs (Georgia
Power, Conectiv, and South CanaiElectric & Gas) require a coatt term of five years, and
one program (Alabama Power) requires a five-yeatract term for new customers, but only a
one-year term for existing custorserFinally, the remaining tdf$ have no formally defined
minimum contract term, in some cases becaos&ract terms are negotiated on a case-by-case
basis.

52



A Survey of Utility Experience with Real Time Pricing

Table A - 1. Summary of tariff design features

IAquila Networks -
IWPK)

settled at hourly RTP price.
Marginal transmission charge of
~$0.03/kWh applied to
incremental usage during summer
peak periods.

service tariff can opt to buy
through interruption periods at
RTP price in exchange for a
reduction in their interruptible
service discount, or retain the
full discount with standard
penalty provisions during
interruption periods.

Company Eligibility Enroliment  Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
IAlliant (Interstate Open to all non- None Bundled, All energy subject to RTP price. n/a Utility system lambda or None None 4 PMday- 1year None
Power & Light - residential One-part Customer-specific multiplier highest day-ahead bilateral ahead
lllinois; South customers (based on load factor) applied to purchase price
Beloit Water, Gas & marginal energy cost.
Electric)
IAlliant (Interstate 50 kW minimum 150 MW Bundled, All energy subject to RTP price. n/a Hourly RTP prices selected  None None 12 PM day- 1 year None
Power & Light - billing demand One-part from pre-established ahead
lowa) and 20 MWh each schedule of ten price levels
month and corresponding hours
per year that each price is
applied. Price schedule
incorporates marginal
operating cost and
embedded cost elements.
IAmeren (Central Open to all non- None Unbundledsixed CBL charges, with Automatically updated if ~ Utility system lambda, None None 3PMday- 1year None
lllinois Lighting residential Multi-part deviations from CBL energy  actual annual usage differshighest day-ahead bilateral ahead
ICompany) customers settled at the hourly RTP price.by more than 20% from  purchase price, or lowest
10% profit adder applied to  annual CBL usage day-ahead sales price
marginal energy cost if based on (depending on whether
utility-owned generation. company is net seller or net
Unbundled T&D charges applied buyer)
as demand charges/credits on
deviations from CBL billing
demand, and unbundled ancillary
service charges applied as adder
to marginal cost for incremental
usage above CBL.
IAmeren (Central Open to all non- None Unbundledsixed CBL charges, with None — CBL is fixed Based on the lower of ~ The market cost of firm None 8 AM day- 1 year None
lllinois Public residential Multi-part deviations from CBL energy  throughout the contract termtility system lambda or transmission capacity ahead
[Service and Union customers settled at hourly RTP price. 10% market price quotes from and/or call instruments
Electric) adder applied to marginal energy Ameren trading desk are included when RTP
cost, at utility discretion. prices are based on
Unbundled T&D charges applied interchange quotes.
as demand charges/credits on
deviations from CBL billing
demand.
IJAmerican Electric 1 MW None Bundled, Fixed CBL charges, with None (currently) - CBL is  Utility system lambda Marginal transmissiorCustomers in RTP-LR receive 2 PM day- 1year None
Power (Public (MarketChoice Multi-part deviations from CBL energy fixed throughout contract outage and marginal a demand credit for load above ahead
IService of Program) or 500 settled at hourly RTP price. Ris&rm generation outage their firm service level. During
(Oklahoma) kW (RTP-LR adder applied to marginal energy charges interruption events, their CBL
Program) average costs if less than standard tariff is reduced to their firm service
monthly peak rate (equal to half the difference) level, and they can "buy
demand through" with no additional
penalty. RTP prices can be
updated up to one hour prior to
interruption event.
IAquila (Aquila Open to all None Bundled, Fixed CBL charges, with None - CBL is fixed Utility system lambda None Customers whose CBL is 4 PM day lyear Custom products are
Networks - MPS, customers Multi-part deviations from CBL energy  throughout contract term billed under the interruptible ahead available, including

price caps and floors,
collars, and contracts
for differences. The
duration of these
contracts is limited to g
period of time ranging
from one week to six
months.
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Company Eligibility Enroliment Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
British Columbia Transmission None Bundled, Fixed CBL charges, with May be reduced for load RTP prices are based on  See Interruptible  During interruption periods, None None  Customers can buy
Hydro and Power service (>60 kV) Multi-part incremental usage settled at RT&ention or economic the Dow Jones Mid- Service Provision incremental energy is charged (ex-post) fixed block of energy &
IAuthority price. Reductions below the CBlevelopment, or updated taColumbia Index high load at 125% of an updated RTP forward price, and sell
of 25% or less are credited at reflect changes in productitrurs (HLH) and low load price, unless customer has back any unused
standard tariff rate, with furtherequipment or energy hours (LLH) prices. arranged fro pre-authorized portion at a discounted
reductions credited at RTP pricefficiency Customers can choose buy-through or alternative price
Demand charges based on actual among the Firm, Non- source of supply.
demand (but not less than 75% of Firm, and One-Day Pre-
CBL billing demand). schedule Price Indices.
ICentral Hudson Ga&3pen to all non- None Unbundledll energy subject to RTP price. n/a NYISO day-ahead energy None None 5AMday- None None
& Electric residential Multi-part All non-commodity demand and market LBMP ahead
customers volumetric charges from
otherwise applicable tariff apply.
ICinergy (CincinnatiOpen to all non- None Unbundledsixed CBL charges, with May be requested by Utility system lambda Marginal outage cost None 3 PM day- 1 year None
Gas & Electric; PStesidential Multi-part deviations from CBL energy  customer calculated based on ahead
Energy; Union customers settled at hourly RTP price. reserve margin
Light, Heat & Multipliers applied to marginal
Power) energy cost (110%-125% for
incremental usage, 90% for
decremental usage). Unbundled
delivery and ancillary service
charges are applied as adders to
the marginal energy cost.
IConectiv Power 1 MW minimum 25 customers BundledFixed CBL charges, with CBL reviewed by companyPJM real-time energy None Customers on the interruptible ~ None 5 years None
Delivery (Delmarvabilling demand in Multi-part incremental usage charged at periodically and revised asmarket LMP option receive a demand credit (ex-post)
Power & Light)  any month marginal energy cost and necessary to ensure sufficient for load in excess of firm
decremental usage credited at revenue recovery service level. During
standard tariff ree. 7 mill adder interruption events, demand in
applied to marginal energy cost. excess of their firm service
Incremental demand charges for level is charged at twice the
T&D and generation capacity. standard tariff demand rate.
IConsolidated 100 kW minimum  None Unbundledill energy subject to RTP price. n/a NYISO day-ahead energy None None 4PMday- 1year None
Edison monthly demand Multi-part All non-commodity demand and market LBMP ahead
volumetric charges from
otherwise applicable tariff apply.
Dominion 5 MW minimum None Bundled, Fixed CBL charges, with May be requested by Utility system lambda Adders for marginal All load in excess of Baseline 5 PM day- 1 year None
((Dominion billing demand Multi-part deviations from CBL energy  customer, subject to certain generation capacity kW level is interruptible and ahead
irginia) settled at hourly RTP price. 6 limitations ($0.25/kWh) and subject to a non-compliance
mill profit margin adder applied marginal transmission penalty of six times the
to marginal energy cost. capacity ($0.20/kWh) standard tariff demand charge
applied when system during interruption events.
load is projected to
exceed 90% and 92%,
respectively, of the
forecast annual peak
load.
Duke Power 1 MW minimum 150 customers Bundledrixed CBL charges, with Revised every four years Utility system lambda Adders applied for Customers enrolled in the 4 PM day- 1 year None (currently)
contract demand Multi-part deviations from CBL energy marginal generation interruptible service rider ahead

settled at hourly RTP price. 5
mill "incentive margin" adder
applied to marginal energy cost.
T&D demand charge for
incremental demand.

capacity (when CT is receive a monthly credit based

expected to run) and on the difference between their

T&D capacity (when > CBL and their Firm Contract

90% of projected Demand. During interruption

system peak). Total periods, the rationing charge is

can reach ~$0.30/kWhexcluded from credits on load
reductions down to the Firm
Contract Demand.
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Company Eligibility Enroliment Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
Exelon Open to all non- None Bundled, All energy subject to RTP price. n/a Published price index None None 7PMday- 1year None
(Commonwealth residential Multi-part 10% adder applied to marginal (Power Market Week's ahead
Edison) customers energy cost. All non-commodity Daily Price Reporx for
charges from standard tariff day-ahead peak and off-
apply. peak transactions;
converted to hourly prices
by applying PJIM West
hourly price shapes
Exelon Residential 1,000 Bundled, All energy subject to RTP price, n/a Published price index None None 7PMday- 1lyear Community Energy
(Commonwealth customers in One-part $0.014/kWh participation credit, (Power Market Week's ahead Cooperative provides
Edison) 2003 and volumetric "access charge” Daily Price Repor} for rebate for any prices
derived from class-average non- day-ahead peak and off- exceeding $0.50/kwWh
commodity costs. 10% adder peak transactions;
included in hourly RTP price. converted to hourly prices
by applying PJM West
hourly price shapes
FirstEnergy (Jerseft0 MW minimum None Unbundledhll energy subject to RTP price n/a PJM real time energy ~ During designated See Marginal Outage/Capacity None 1 year None
ICentral Power & transmission Multi-part and volumetric (peak and off- market LMP (averaged "Critical Periods" Charges
Light) service peak differentiated) fixed cost daily for peak period; (effectively
recovery adder. Demand charges averaged monthly for off- interruption periods), a
plus volumetric adder apply peak period) $0.34/kWh adder and a
during Critical Periods (see $3/kW demand charge
Marginal Outage/Capacity are assessed. During
Charges) "Super-Critical
Periods", charges are
doubled.
FirstEnergy 400 kW minimum 5% of Bundled, Fixed CBL charges, with None - CBL is fixed day-ahead market price, Adder applied to When billed under an 4 PM day- None None
((Metropolitan monthly billing company peakMulti-part deviations from CBL energy  throughout contract term  utility system lambda, or incremental load wheninterruptible service tariff, a ahead
Edison, Pennelec) demand load (approx. settled at hourly RTP price. cost of bilateral spot temperature index is customer's CBL is reduced to
275 MW) Transaction fee (profit adder) and market transactions expected to exceed  their firm service level during
delivery charge applied to threshold value. curtailment events, and
incremental usage. standard non-compliance
penalties are applicable.
FirstEnergy (Ohio 30 kW 100 customersBundled, Fixed CBL charges, with May be made by CompanyRfojected wholesale price None When billed under an 1 PM day- None None
Edison, Toledo and 1,000 Multi-part deviations from CBL energy the customer's actual usagéor energy and capacity at interruptible service tariff, a ahead
Edison, The MW settled at hourly RTP price. T&®lls below 50% of the CBLthe Cinergy Hub customer's CBL is reduced
ICleveland Electric adder applied to incremental for three consecutive months, during all hours of summer
llluminating usage only. if onsite generation is months to the midpoint
ICompany, Penn installed, or if distribution between their firm service level
Power) facilities upgrades are and their normal CBL level.
required During curtailment events,
their CBL is reduced to their
firm service level, and standard
non-compliance penalties
apply to excess load.
Curtailments below the firm
service level receive additional
Emergency RTP Credits.
Florida Power & 500 kW minimum 50 customers BundledFixed CBL charges, with Annual adjustments Utility system lambda "Marginal reliability None 4 PM day- 1 year None
Light annual peak Multi-part deviations from CBL energy  automatically made when cost" adder ($0, $0.10, ahead
demand settled at hourly RTP price. Caattual monthly usage or $0.30, or $0.90/kwWh)

recovery adder included in houdgmand deviates by more

RTP price.

than 10% from CBL.

dispatched based on
system conditions
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Company Eligibility Enroliment Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
Kansas City Power500 kW minimum None Bundled, Fixed CBL charges, with None - CBL is fixed Utility system lambda Marginal outage cost€ustomers jointly participating 4 PM day- None None
& Light annual peak Multi-part deviations from CBL energy throughout contract term calculated based on then the Peak Load Curtailment ahead
demand settled at a weighted average of projected reserve levelCredit program receive one
the hourly marginal cost (energy could reach half of the standard credit.
plus outage costs) and the ~$1.00/kwh. During curtailment periods,
effective marginal cost of their CBL is reduced to their
standard tariff. On Schedule firm service level, and standard
RTP, hourly marginal cost and non-compliance penalties are
standard tariff are weighted 75% assessed on excess load.
and 25%, respectively. On RTP- Marginal outage costs may be
Plus, the weighting is 95%/5%, updated up to one hour before
and the CBL is increased by 5%. a curtailment event.
Long Island Power145 kW minimum 6 customers BundledAll energy subject to RTP price. n/a NYISO day-ahead energyAdder for marginal None 4 PM day- 1 year None
IAuthority billing demand in Multi-part Customer-specific fixed charge market LBMP T&D and generation ahead
any summer assessed, based on forecast of capacity ("Hourly
month difference between customer bill Demand Rate") applied
under standard tariff and RTP during a limited
charges. Cap on total bill equal number of hours per
to charges if actual usage billed year. Customers have
under standard tariff. several options related
to the frequency,
duration, and
magnitude of the
charge.
MidAmerican Open to all non- None Bundled, All energy subject to RTP price. n/a Competitive bidding None None 4 PMday- 1year None
Energy residential Multi-part Access charge and capacity process, conducted daily, ahead
customers charge also assessed on either to supply RTP customers.
billing demand or energy use, If insufficient bids, RTP
depending on customer rate class. prices are based on lowest
bilateral sales price.
New York State  Open to all non- 25 MW  UnbundledAll energy subject to RTP price. n/a NYISO day-ahead energy None None 5 AM day- None None
Electric & Gas residential Multi-part All non-commodity demand and market LBMP ahead
ICorporation customers volumetric charges from
otherwise applicable tariff apply.
(Orange & Rocklan®pen to all non- None Unbundledll energy subject to RTP price. n/a NYISO day-ahead energy None None 5 AMday- 1year None
Utilities residential Multi-part All non-commodity demand and market LBMP ahead
customers volumetric charges from
otherwise applicable tariff apply.
Otter Tail Power 200 kW minimum 20 customers BundledFixed CBL charges, with Customer selects an annualtility system lambda Marginal outage cost None 4 PM day- 1 year None
ICompany - RTP  baseload demand Multi-part deviations from CBL energy ~ Adjustment Factor to applied during ahead
Option 1 settled at hourly RTP price.  automatically adjust their conditions of
Profit margin included in RTP CBL each year, between 0 congestion or stressed
price. (no change) and 1 system reliability
(CBL=Actual Load).
Otter Tail Power 200 kW minimum 20 customers BundledAll energy is subject to RTP n/a Utility system lambda Marginal outage cost None 4 PM day- 1 year None
ICompany - RTP  baseload demand Multi-part price. Customer-specific fixed applied during ahead
Option 2 charge calculated by applying conditions of
standard tariff tdhistorical annual congestion or stressed
usage profile and subtracting system reliability
contemporaneous variable costs
applied to historical profile.
Pacific Gas & 500 kW minimum 50 customers BundledAll energy is subject to RTP n/a California Power Exchandéarginal T&D adder None Day-ahead 1 year None
Electric billing demand Multi-part price. Demand charge assessed (now-defunct) (~$0.25/kWh) applied (marginal
on maximum demand. during approximately energy and
one quarter of summer T&D capacity
peak period hours; charges)
marginal generation
capacity adder 10 AM same-
(~$1.00/kWh) applied day (marginal
up to ten days per year, generation
when system reserves capacity
low charge)
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Company Eligibility Enroliment Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
Pennsylvania Pow@& MW minimum 25 customers BundledFixed CBL charges, with May be requested by PJM day-ahead energy None When billed under the 5 PM day- 1 year None
& Light monthly Multi-part deviations from CBL energy  customer market LMP interruptible service tariff, a ahead
maximum demand settled at hourly RTP price. customer's CBL is reduced to
Levelized marginal capacity cost their firm service level during
(generation and T&D) and risk curtailment events, and
adjustment adder included in RTP standard non-compliance
price. penalties are applicable.
Progress Energy 1 MW minimum 85 customers BundledFixed CBL charges, with May be requested by Utility system lambda Capacity charge None 4 PM day- None None
(Carolina Light & contract demand Multi-part deviations from CBL energy  customer applied if system ahead
Power) settled at hourly RTP price. reserves fall below
Profit adder assessed on 15%; at its maximum,
incremental usage, equal to 20% the charge reaches
of difference between average ~$0.40/kWh
customer class rate and hourly
marginal operating cost (but not
less than zero).
Rochester Gas & 300 kW minimum 5 customers Unbundledll energy subject to RTP price. n/a NYISO day-ahead energy None None 5 AMday- 1year None
Electric monthly billing Multi-part All non-commodity demand and market LBMP ahead
demand volumetric charges from
otherwise applicable tariff apply.
ISan Diego Gas & 100 kW minimum  None Unbundledill energy subject to RTP price, n/a Published price index None None 5PMday- 1year None
Electric annual peak Multi-part which incorporates a multiplier, (Powerex) for South Path ahead
demand based on class average load 15 delivery
profile and revenueesquirements,
applied to marginal energy cost.
All demand and volumetric
charges from unbundled delivery
service tariff continue to apply.
Seattle City Light 10 MW minimum  None Bundled, All energy subject to RTP price n/a Dow Jones-California None None None 1 year None
billing demand One-part plus retail service charge. Oregon Border or Dow
during at least hél Jones-Mid-Columbia Firm
of billing periods Price Index for peak and
off-peak power.
ISouth Carolina 1 MW minimum None Bundled, Fixed CBL charges, with Automatically updated if ~ Utility system lambda Rationing Charge None 4PMday- 5years None
Electric & Gas monthly Multi-part deviations from CBL energy  actual usage exceeds CBL by applied when regional ahead
maximum demand settled at hourly RTP price. 5 more than 20% generation capacity is
mill risk adder included in RTP low.
price. Transmission and ancillary
service charges applied to
incremental usage only.
ISouthern Californizd00 kW minimum  None Unbundledill energy subject to RTP price n/a Hourly RTP prices selectéahplicit in hourly price Customers on the interruptible Day-ahead 1 year None
Edison billing demand Multi-part plus volumetric delivery service from pre-established priceschedule. RTP tariff are not assessed  (participants
during at least 3 charges. Unbundled T&D-related schedule that designates demand charges on the non- check
months demand charges also assessed. price in each hour based on firm portion of their load. temperature
maximum temperature in During interruption periods, a index)
downtown L.A. of the day non-compliance penalty is
prior (as recorded by Nat. assessed on energy in excess of
Weather Service). Price their firm service level.
schedule incorporates
marginal operating cost,
marginal capacity cost, and
embedded cost elements.
ISouthern Companyg MW minimum None Bundled, All energy subject to RTP prices, n/a Utility system lambda Reliability adder None 4 PM day- 1lyear Price caps, collars, an
(Alabama Power) monthly billing One-part which includes an adder for fixed ($0.15/kWh) applied if ahead (existing CfDs can be purchase
capacity cost recovery. Minimum bill customers on (marginal  customers)for 250 kW or more, by
(effectively serves provision based on billing interruptible tariffs are operating not more than 75% of
as a floor on capacity. expected to be called charge) 5 years capacity billed under
customer size) for interruption. (new RTP. The RTP Sentry|
30 minutes customers)option provides TOU
ahead pricing in July and
(reliability August. Contracts are
adder) available for one year

only.
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(Georgia Power) Ahead Program)

Multi-part deviations from CBL energy  permanent reductions in their

and marginal capacity interruptible under one of the ahead (RTP-2-

Company Eligibility Enroliment Tariff Tariff Structure Details CBL Adjustments Marginal Energy Cost Marginal Outage/ Interruptible Service Price Minimum  Supplemental Risk
Restrictions Caps Structure Derivation Capacity Charges Provision Notification ~ Contract Management Productg
Type Term
[Southern Company50 kW (Day- None Bundled, Fixed CBL charges, with Customers can request  Utility system lambda Marginal transmissiorCustomers may elect to be 4 PM day- 5years Various risk protectio

products are available

demand charge assessed on actual
peak demand, not CBL billing
demand.

percent reserves. their firm service level during
curtailment events, and
standard non-compliance

penalties are applicable.

or 5 MW (Hour- settled at hourly RTP price. 2-EBL if load was removed cost adders can be  company’s interruptible service  DA) for incremental load
Ahead Program) mill risk recovery adder includethat was part of their original imposed riders, with all applicable (price caps, collars,
minimum monthly in RTP price. CBL, or permanent increases provisions, including non- one hour CfDs, index swaps, an
peak demand in their CBL to reduce their compliance penalty. ahead (RTP-2- index caps). Minimum)|
risk exposure. Customers HA) and maximum amount
can also make temporary for each customer are
CBL adjustments by determined annually.
purchasing additional CBL
or selling back some of their
existing CBL, based on
projected RTP prices.
ISouthern Company MW minimum None Bundled, All energy subject to RTP prices. n/a Utility system lambda None None 4 PM day- 1 year None
(Gulf Power) annual peak One-part Multiplier and adder applied to ahead
demand marginal energy cost.
[Tennessee Valley 5 MW minimum, None Bundled, All energy subject to RTP prices. n/a Utility system lambda None All RTP load is interruptible Day-ahead andunknown None
IAuthority - VPI and specified SIC Multi-part Profit adder apled to hourly and subject to an “excess hour-ahead
program code energy cost. Demand charge takings charge” during options
assessed on monthly billing interruption periods.
demand.
[Tennessee Valley non-residential None Bundled, All energy subject to RTP prices. n/a Utility system lambda None All RTP load is interruptible Day-ahead  unknown None
IAuthority - small  customers with Multi-part Profit adder apiged to hourly and subject to an “excess
customer RTP pilotess than 5 MW energy cost. Demand charge takings charge” during
billing demand assessed on monthly billing interruption periods.
demand.
[Tennessee Valley 20 MW minimum None Bundled, Fixed CBL charges, with None Utility system lambda None None Hour-ahead  unknown None
|Authority - 2-part  billing demand Multi-part deviations from CBL energy
RTP settled at hourly RTP price.
Nisconsin Energy 500 kW minimum 300 MW Bundled, All energy subject to RTP prices. n/a Utility system lambda Marginal generation Customers on the non-firm 4 PM day- 1 year None
average monthly Multi-part Demand charges assessed on max capacity cost applied, RTP tariff receive a credit ahead
on-peak demand peak period demand during based on LOLP. against the demand charges for
billing period and on max their non-firm load and, during
demand during previous year interruption periods, are
subject to a non-compliance
penalty on demand in excess of
their firm load level.
Xcel Energy 1 MW minimum 300 MW Bundled, All energy subject to RTP prices. n/a Utility system lambda Marginal outage costCustomers on the non-firm 4 PM day- 1 year None
(Northern States average monthly Multi-part Demand charges assessed on max applied, based on RTP tariff receive a credit ahead
Power) peak demand peak period demand during system load level. against the demand charges for
corresponding month of base year their non-firm load and, during
and on max demand during interruption periods, are
previous year subject to a non-compliance
penalty on demand in excess of
their firm load level.
Xcel Energy (Publi800 kW billing None Bundled, Fixed CBL charges, with May be requested by the Utility system lambda Marginal outage costWhen billed under the 4 PM day- 1 year None
IService of demand in all Multi-part deviations from CBL energy  customer based on an interruptible service tariff, a ahead
IColorado) months settled at hourly RTP price. T&D exponential function ofcustomer's CBL is reduced to
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Appendix C: RTP Program Case Study Summaries

Alliant (Interstate Power & Light — lllinoi s and South Beloit Water, Gas & Electric)
Real Time Pricing, Non-Residential Service

Tariff Description

This is a bundled, one-part RTP tariff, avaiatn all non-residential customers in Alliant’s
lllinois service territories (Interstate Power & Light and South Beloit Water, Gas & Electric).
Other than the initial start up charge andrianthly customer service charge, all costs are
recovered through hourly energy charges, whighequal to the producf the hourly energy
price and a customer-specific multiplier factdme hourly energy price reflects the Alliant’s
day-ahead estimate of its marginal generatiat, @s determined either by the company’s
production cost model or, in the case that Allis a net buyer for that hour, the highest
purchase price for interchangetire corresponding hour of thaqrday. The value of the
multiplier is determined based on the customeidsl lfactor, and is gendlain the range of 2.0.
Participants are notifiedf the hourly prices by 4 PM, the day prior.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1998, to comply withtstory requirements assated with lIllinois’
restructuring legislation, mandating that each regdlatectric utility in tle state offer real-time
pricing to nonresiderdl customers by October 1998. Theftdas not been the subject of
considerable attention, and plans are currentlynderway to make any modifications.

Participation

No customers have ever taken seswieider this tariff. This can latributed to several factors.
First and foremost, Alliant has relatively few lagestomers in its lllinois service territories that
are likely to be able to managfeeir load in response to hougyices. The base of potential
participants is likely further diinished by certain features of the tariff, in particular, the
multiplier component, which magnifies price vility considerably. Finally, the tariff was
offered solely to comply with statutory regeinents, and no marketing efforts have been
undertaken to inform customers of the tariff or solicit interest.

Load Response

With no participants, the tariff hamt generated any price response.
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Alliant (Interstate Power & Light — lowa)
Day Ahead Hourly Time of Use

Tariff Description

This is a bundled, one-part RTP tariff, offerecagslot in Alliant’s lowa service territories
(Interstate Power and Light). The tariff is dable to customers with a demand of 50 kW or
more in each month, with total participation @mtly limited to a combined peak coincident
demand of 150 MW. Participants on the @ate charged for their energy consumption based on
a set of hourly energy prices setsmtfrom a pre-established schexaf 10 different price levels.
These prices, which range from a low ppeoximately $0.02/kWh to a high of $0.13/kWh, were
designed by Alliant to recover embedded costsetdan customer class average load shapes, as
well as marginal energy and marginal generation cgpegsts. Each of the 10 prices is to be
applied for a specified number of hours per ybat,the choice of which price to invoke for each
hour of a particular day is made a day-ahead basis. Particifzaare notified othe price in

each hour by 12 PM of the day prior.

Tariff History: Utility Motivation and Goals

The pilot was introduced in JuR€03, as part of a general ratese. The primary objective of
the tariff is to offer customers an opportunity t@t'a feel for market prés,” in anticipation of
the opening of the Midwest Independent 8gsOperator’'s (MISO) markets and the
implementation of Standard Market Design (SMBJliant is also interested in encouraging
peak demand reductions, and is hoping to leasre about customer price response. An
evaluation of the pilot is planned for summer 2004 #he results of thisvaluation will be used
to inform any future decisions to proposeftagvisions and/or propose offering the tariff on a
permanent basis. Enrollment has been closerw customers until after completion of the
evaluation study.

Participation

Alliant marketed the pilot by contacting targeted large industrial accounts to inform them of the
tariff and elicit interest. Rate alyses were provided to those amsers that already had interval
metering (approximately a dozen accounts)addition, account manageiscussed the tariff

with customers during more general meetingsedl#o tariff options. Thus far, 21 customers
have enrolled in the pilot, comprising an aggate demand of 79 MW. A cross sectional group
of industrial and commercial stomers have opted for the rateluding large manufacturers,

large and medium size offices, and governmeiitlimgs. Customers range in size from 18 MW
down to 50 kW.

Load Response

Because the tariff was only redlnintroduced, there has not yet been sufficient opportunity to
assess participants’ price response. Fuguatuation efforts will address this question.
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Ameren (Central lllinois Light Co., Central I llinois Public Service, and Union Electric)
Real Time Pricing Rider G (CILO) and Rider RTP (CIPS and UE)

Tariff Description

Ameren offers RTP to all non-residential custonieriss three Illinois service territories: Central
lllinois Light Company (CILCO), Central lllingiPublic Service (CIPS), and Union Electric

(UE). The tariffs are CBL-based designs, veheach customer’s CBL is developed from one
year of historical hourly load data, and treeg billed for their CBL usage and billing demand
under their previous tariff. CCO’s tariff has an automatic CBL adjustment provision, whereby
a participant’s CBL is automatically updated iéithactual usage consistently differs by more
than 20% from their CBL usage, for six or more months. Usage above/below the CBL in each
hour is charged/credited at the prevailing hoprige. The tariffs also have incremental T&D
demand charges/credits assessed on the diffebeteen the customer’s actual peak demand
and their CBL billing demand.

Hourly prices reflect the cost of company getien and the price afcheduled interchanges,
although the specific method forrdeng hourly prices differsomewhat between the CILCO
tariff and the CIPS and UE tariffs. On the CILC@ffahourly prices areequal to the lower of
the projected incremental cost of company-advgeneration plus 10%nd either the highest
purchase price for scheduled interchange (if thepamy is expected to be a net buyer) or the
lowest sale price (if the company is expectedda net seller). E110% adder is a profit
margin on embedded generation costs. OICIRS and UE tariffs, hourlgrices are based on
the lower of the market price for financiallyrfi energy (quoted a day in advance, including the
cost of any call instruments oapacity charges) and the utilitygstual incremental cost. A 10%
adder is included in the hounyice, although the company magt to exclude it if they
anticipate more decremental than incremental usage.

Tariff History: Utility Motivation and Goals

The tariff riders were introduced 1998 to comply with statutomgquirements associated with
lllinois’ restructuring legislatiorthat required each regulated electric utility in the state to offer
real-time pricing to nonresidéal customers by October 1998.n8¢& introduced, the RTP riders
have not been a subject of particular attentiod,ranplans are currently place to modify them
in any way. When the restructuring trarsitiperiod ends in 2007, the company may consider
revising the tariff or offang new RTP-based rates.

Participation

No customers have ever enrolled on either RaFFf, and little or no marketing efforts have
been undertaken to inform customershaf tariff or solicit interest.

Load Response

With no customers participating, the tariffave not generated any price response.
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American Electric Power (Public Service Company of Oklahoma)
MarketChoice Program and Real Timéckrg Load Reduction (RTP-LR) Program

Tariff Description

American Electric Power (AEP) offers two R1&iffs in its Public Service Company of
Oklahoma (PSO) service territory. The first,idetChoice, is a CBL-based tariff available to
customers who establish a peak demand @&fest |1 MW. The customer baseline load (CBL)
profile is determined for each participant, basedma& complete year of historical hourly energy
consumption data. In each billing period, papants are charged for their CBL energy usage
and billing demand at the rates of their otfise applicable tariff. Energy consumption
above/below the CBL in any hour is charged/iszgtlat the prevailingdurly energy price for

that hour. PSO typically does metjuire adjustments to the CBLpérticipants add new load.

Hourly energy prices are composed of sevelaients, including projected marginal fuel and
O&M costs, marginal transmission costs, and maigiitage costs, all adjusted for line losses.
When the resulting price is less than the stantiaifd rate, an additionaisk adder is imposed,
equal to one half of the difference betweendtamdard tariff rate and the adjusted marginal
costs. Participants are notifiedtbke hourly energy prices for eaday by 2 PM of the day prior.

The Real Time Pricing Load Reduction (RTR)Ltariff is structured similarly to the

MarketChoice tariff. RTP-LR is available tostamers who have signed an interruptible service
contract and establish a peak demand adatl500 kW. Participanits RTP-LR receive a

monthly Load Reduction Credit based on the difference between their CBL billing demand and
their contracted firm service level. Durimgerruption periods, their CBL is temporarily

reduced to their firm service level, for tharpose of calculating hourly energy charges during

the interruption event. PSO provides notificatodrinterruption events and prices by 2 PM, the
day prior, but they may update prices up to one paor to the interruptin event. Participants
may buy through interruption peris@t the prevailing hourly mes, without any penalty for
exceeding their firm service level.

Tariff History: Utility Motivation and Goals

PSO launched MarketChoice as a pilot in 1994e @bmpany was interested in offering real
time pricing, in lieu of convdional interruptible rates, tencourage load reductions when
system resources were short while also encaugagconomic load growth. In part, the impetus
came from existing interruptibkgervice customers interestedouying-through interruption
periods (Long et al. 1999). The pilot was imded to assess customer acceptance of RTP and
determine the extent to which customers wagkpond to hourly pricesThe tariff was made
permanent in 1996, following a program evaluationrré€ntly, the tariff is pected to continue
being offered, although it is not a major foéasthe company, and no plans are underway to
make major modifications.
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Participation

Some moderate degree of marketing actmis conducted when the tariff was initially
introduced, consisting primarily of periodic niegs between account reggentatives and large
industrial customers. Over recent years; eaxplicit marketing for the tariff has been
discontinued. Currently, 41 customers are eadoih either the MarketChoice or the RTP-LR
tariff, comprising approximately 400 MW of ctbined peak demand. Although price volatility
has increased somewhat over the past seveae ygarticipants’ CBL has minimized much of
their exposure and little change in enrollment has ensued.

Load Response

The pilot evaluation analyzed participantscprresponse in 1998, at igh point 44 customers
were enrolled MarketChoice or RILR, most of whom are stiflarticipating. Elasticities of
substitution were calculated for each custoraed statistically significant estimates were
derived for approximately half dhe participants. Approximatefyne third of these elasticity
estimates were of sizeable magnitude and statily significant. The maximum load reduction
observed was 40 MW, representing about 18%anficipants’ peak demand, which occurred
when prices reached $0.45/kWh.

Aquila
Basic RTP Service and Premium RTP Service

Tariff Description

Aquila offers two, similar RTP tariffs in it€ansas and Missouri sece territories (Aquila
Networks — WPK and Aquila Netwks — MPS). Although the tarifisre technically available to
all customers, the $200 monthly customer chaffectively excludes residential and small
commercial customers. Both tariffs are variasi@n the standard CBL-based design, but they
differ from one another in terms of the extentuich participants arexposed to hourly price
volatility. The customer baseline load (CBLpple is developed for each participant, based on
historical hourly load datand typically remains fixed throughotlte duration of the customer’s
RTP service agreement. In each billing period, a participant is charged for their CBL usage and
billing demand, based on the rataf their previous tariff Hourly energy usage above/below
their CBL is then charged/credited based on @lted average of the marginal costs for that
hour and the “effective energy charge” of the custdsnstandard tariff. The marginal costs are
projected on a day-ahead basisd include both marginal gentoa costs and a fixed marginal
transmission adder applicable during sumpeak periods. The effective energy charge
incorporates both the energy aparof the standard tariff and any incremental demand charges
that would have been incurred during a partichtaur if the customewere taking service under
the standard tariff.

For Basic RTP Service, the hourly price is&@on a weighted average between the total

projected marginal costs and the effective enetgyrge of the standard tariff, where these terms
are weighted by a factor of 80% and 20%, eesipely. For the Premium RTP Service option,
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the weighting factors are 95% and 5%, andctiromers’ CBL is increased by 5%. The net
effect is that, depending on how the customesage level compares to their CBL, and how
marginal prices compare to the effective gyaerharge of the standhtariff, Premium RTP
Service may expose the customer to moress volatility inmarginal prices.

Interruptible service customers cagtain their interruptible seice contract and participate in

RTP through one of two options. The customerreaain the full discourassociated with the
interruptible tariff, in which case their CBL is lowered to their firm load level during interruption
events, and the standard penalty for exceettlien firm load level continues to apply.
Alternatively, the customer may opt to “buy-aligh” interruption events at the hourly RTP price
(rather than the standard interibpe penalty), in exchange for a reduction in their interruptible
discount.

A variety of risk management products are avd@dor customers that are interested in hedging
their incremental consumption above the CBlkcjuding price caps, collars, and fixed prices
(i.e., contracts for differences). Customeith multiple accounts can also aggregate across
accounts for the purpose of detammg hourly energy charges.

Tariff History: Utility Motivation and Goals

The RTP tariff was introduced in Missouri and Kansas in 1998 and 1999, respectively. The
basic motivation was to provide customeithva tariff option that provided access to the
electricity market. From theility’s perspective, the primargoal was to gain experience with
market-based pricing, in preparation for anymtoward retail competition in their service
territories. At the same time, since marketggiwere then below standard tariff rates, RTP
provided customers with an incentive for laggdwth and encouraged customer retention.

Based on experience to date, thdftdoes not appear to haverggated sufficient benefits to
justify the ongoing administrative p&nse, and Aquila is considegi phasing it out. The need to
gain further experience with matkbased pricing is unclearyvgn the subsiding interest in
deregulation. In addition, since real time pribase been relatively flat, participants have had
little incentive to shift load,rad thus the tariff has not providedy significant cost savings for
the utility. Participants havgenefited by growing load atdremental costs below standard
tariff rates. However, otherriff designs with less administrative complexity than RTP are
available for pursuing economic development goals.

Participation

The tariff was initially marketed quite aggressy through workshopsna meetings arranged
with account representatives. The targeted accousrs those customerstivthe largest loads,
and the greatest potenttalgrow or otherwise modify theirdals. At the time, the company had
an active marketing servicesogip that was responsible forittmarketing and for designing
risk management products available to RTPamusts. However, in the wake of financial
turmoil resulting from the collapse of the mieaat energy industry (in which Aquila had been
heavily invested), the marketing servicesup has since been eliminated. As a result,
marketing for the RTP tariff no longer occurs.r BHte past several yeiparticipation has
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remained essentially constant, with 15 custenesrrolled on the tariff, comprising an aggregate
load of approximately 15 MW.

Load Response

While participants’ price response has not bieemally evaluated, aviable evidence suggests
that customers on the tariff have not engaged irsanjificant load shifting. In part, this is due
to the fact that hourly prices the region have remained ril&ly flat, and thus minimal
opportunities for savings have been availalfiethe same time, custners enrolling on the
tariff are generally assumed to have done sthi®primary purpose oétilitating load growth,
and thus it is likely that they would not haveywided much response, even if prices had been
somewhat more volatile. Basen experience with their cuittaent program, Aquila expects
that most customers are unlikely topesd significantly to pces below $1.00/kwh.

British Columbia Hydro and Power Authority
Real Time Pricing Transmission Service, Schedules 1288 and 1848

Tariff Description

BC Hydro’s RTP tariff, a variation on theasidard CBL-based design, is available to
transmission service customéx$0 kV) only. Each paicipants’ CBL is developed from three
years’ of historic hourly lad data, and may be updateddfiect changes in production
equipment or energy efficiency improvemen@ustomers may also negotiate with BC Hydro
for other modifications to their CBL, includingdwections in their CBL tdacilitate customer
retention and/or economic development. Litke standard CBL-basel#sign, participants are
charged for their CBL energy usage and igldemand, based on the standard transmission
service rate schedule. However, BC Hydro’s Rt differs from other two-part designs in
several significant ways. Firsgther than having energy pthat vary from hour to hour,
there are only two price periodach day: high load hours (HI.d AM — 10 PM) and low load
hours (LLH). The price quotes are based on the-Dones Mid-Columbia index prices for each
day. Customers may elect to be charged baseitlver Firm prices, Non Firm prices, or the
mid-point of the Non Firm One-Day Presduée price range for HLH and LLH. Second, the
exposure to RTP prices is asymmetric with resfeedeviations from the customer baseline load
(CBL). Incremental energy use is chargethatprevailing RTP price; however, decremental
usage up to 25% of the CBL is creditedieg otherwise applicable tariff (OAT) rate.
Decremental usage above 25% of the CBL isiteddat the prevailing RTP price. The impetus
for this design was that customers expectedrtizaiket prices would beonsiderably less than

the OAT rates and wanted to be credited for decremental usage at the higher of the two, but
charged for incremental usage at the lowaheftwo. Third, customemay purchase forward
blocks of incremental energy usage, extendirgy @eriods of up to one year, at negotiated
market-based prices. Any unused portion of blmgichases is credited the customer at 80%-
95% of the prevailing RTP energy price, deprgan the advance noégrovided and market
conditions. Finally, customers also receivendad charge credits when their maximum demand
in a billing period is less than their CBL billimgemand (up to a maximum credit of 25% of the
CBL demand charge).
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Energy and demand in excess of the CBL is siggect to interrugion due to generation
shortages or transmission coastts. Within one hour of notdfation, the customer must reduce
its load to their CBL energy usage. Durintemuption periods, incremental energy above the
CBL is assessed a penalty, equal to 125%nafipdated RTP price. Customers who fail to
comply with curtailment requests may alsaréguired to install and provide BC Hydro with
control of load control relays.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1996, motivated primaalya strategy for customer retention. At
the time, BC Hydro had surplus power. Marketgs were below the utility’s standard tariff
rates, and large indugl customers wanted access to th@sees. The RTP tariff essentially
represented a compromise with respect to retenipetition, where the utility’s largest customers
could reap some of the benefits of compeitiin the form of access to market prices for
incremental load. Economic development was alkey motivation behind the tariff; this was
the basis for including in the tariff the prowsithat allowed customers to reduce their CBL
below their historical usage.

Participation

BC Hydro actively marketed the tariff to itgdger and more flexible transmission service
customers, through a variety of workshops emstomer meetings. At its peak, about 25-30
accounts (out of a total of 100 eligible transmissiervice accounts) wereratied in the tariff.
However, during the latter half of 1998, virtuadli}f participants dropped out, in response to
higher-than-anticipated marketices (BCUC 1999). Some casters had previously negotiated
reductions in their CBL in order to increase timount of energy that could be purchased at
market prices that were below the tariff rdtewever, this strategyftehem highly exposed
when market prices dramatically rose. Ngtomers are currently receiving RTP service. BC
Hydro is in the process of creating a new defauiff rate for industrial customers, based on an
inverted block structure, where rates will es@laith the amount of usage each billing period.

Load Response

No formal analyses have been conductech@racterize or quantify the price response of
customers formerly taking servicader the tariff. However, asdotal evidence indicates that
only one customer provided anysificant response to price3.his general lack of price
responsiveness can be attributedange part, to the structure tfe tariff design. First, because
a single peak price is in effect each day fi@#M to 10 PM, any incentive for intra-day load
shifting is greatly diminished. Second, becarggkictions in usage below the CBL are credited
at the standard tariff rate rather than the RMErgy price, volatile mket prices provide no
particular incentive to reduc@rsumption below the CBL. Thetxiff design features reflect
the more fundamental fact that the primary mefor the tariff was t@rovide customers access
to lower prices (thereby fadéting load growth), not tencourage load reductions.
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Cinergy
Rate RTP, Real Time Pricing Program (PathWiye

Tariff Description

Cinergy offers an unbundled, CBL-based RTP taoiffll nonresidentiatustomers in its three
service territories: Cincinnati Gas and Elec{CG&E), PSI Energy (PSI), and Union Light,
Heat, and Power (ULH&P). Each customer’s GBlbased on one representative year of hourly
load data. Participants are charged for their CBL usage and billing demand based on the
otherwise applicable tariff, and usage in elhobr above/below the CBL is charged/credited at
an hourly price equal to the sum of hourly coaoality, delivery, and ancillary service charges.
Hourly commodity charges are based on tlksde of Cinergy’s marginal operating plus
marginal capacity costs or dayread wholesale market price ggsfor firm power. Marginal
capacity costs are based on the expected howdyvwe margin. Hourly commodity charges also
incorporate an asymmetric multiplier factegual to 110%-125% for incremental usage and
90% for decremental usage. The delivery ancillary service compomés to the hourly price

are fixed, per kwWh charges.

Tariff History: Utility Motivation and Goals

Cinergy introduced the tariff in 1996, in prepawatfor retail competition. In particular, the
company wanted to offer customers additlafeices that provided opportunities for energy
cost savings. The expectation was that custewould be able to reduce their costs both by
shifting load in regonse to high prices and by lding incremental load dbwer average prices.

The PSI and ULH&P tariffs exped at the end of 2003, and Qigg has requested that these
tariffs be cancelled. Within the CG&E service territory, Cinergy is committed to continuing to
offer the RTP pilot for the time being, although deepany may later requesiat the RTP pilot
be cancelled. Cinergy has proposed a setwfstendard offer seree options for the CG&E
territory, which includes a one-p&T P tariff design, Rider SEP-HP.

Participation

When the tariff was first launched, an active sales campaign was initiated to inform customers of
the offering. Utility marketing staff preparédochures, and account representatives held

meetings with target customers specificétlythe purpose of discussing the RTP tariff.

Customers were targeted on the baditheir potential ability to spond to prices as well as their

load growth opportunities. A dekbate effort was made to appoh customers from a variety of
business types; however, most of the customerslling were large industrial customers.

At one time, approximately 250 customers weaeticipating in the RTP pilot, but a large
number of CG&E customers left the tariff aftBe retail market opened in Ohio and they
switched to a competitive provider. After thetiali tariff roll-out, marketing for the tariff has
been largely discontinued, thus relatively fewrmistomers have been enrolled over the past
several years. Currently, 140 customers acrosthtbe service territoriegre participating in
the pilot.
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Load Response

Informal analyses have shown that participamtwide at least 40 MW of load reduction when
prices exceed $0.20/kWh. For its PSI servicettey, Cinergy attributes 12 MW of peak
demand reduction to its RTP pilot, for the pose of resource planning (Cinergy 2003).

Conectiv Power Delivery (Delmarva Power & Light)
Real Time Pricing — Firm Power an@é& Time Pricing — Interruptible Power

Tariff Description

Conectiv offered firm and interruptible RTP f&gito customers in its Delaware, Maryland, and
Virginia service territories (formerly Delmarva Power & Light). The tariffs were available to
customer with a peak demand of 1 MW and larged required a minimum contract term of five
years. Total participation was capped at tiydive customers (ten each in Maryland and
Delaware and five in Virginia).

The tariffs are a variation on the standard CBisdal design. Eachniaipant is assigned a
customer baseline load (CBL) pilef based on historical hourly aige data, and also agrees to a
baseline contract demand level for each mpwhich may be independent from the CBL.
Unlike the standard, CBL-based tariff, ConestiRTP tariffs apply hourly prices only to
incremental load, with reductions below the CBL aextiback at the standard offer service rate.
Hourly prices are equal to the PJM Real-Timedtmnal Marginal Price (MP). Since these are
true real time prices, participendo not receive any advance netialthough prices are provided
within 30 minutes after the hothat they are in effect.

Conectiv’'s RTP tariffs have unbundled demahdrges for generation and T&D. Delivery-
related demand charges from the standard séwrvice tariff are assessed on each participant’s
CBL billing demand, and demand above that lévassessed an incremental T&D demand
charge. The supply-related demand charge ddtdredard offer service tariff is assessed on each
participant’s monthly bseline contract demand. On thenfipower tariff, all incremental

demand above the baseline contract denmadsessed an Incremental Production Demand
charge, equal to the PJM annual market-cleariigg ffor capacity. On the interruptible power
tariff, customers nominate a firm service levBlo Incremental Produocin Demand charge is
assessed if their firm service level is less tteir baseline contract dend; otherwise, it is
assessed on the difference betwientwo. If, during a curtailment event, a customer does not
reduce their load to their firservice level or below, they are charged for the excess demand at
double the demand rate of the standard, general service tariff.

Tariff History: Utility Motivation and Goals

The RTP tariff was introduced in 1997, in preparation for retail competition and in response to
customer interest in gaining asseo market prices, which, aettime, were considerably below
retail rates. At least one lagustomer initially advocating fdne tariff was facing closure if
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energy costs could not be reducetijch would have entailed thed® of a substantial number of
jobs in the surrounding region. dm the utility’s perpective, the experinmtal RTP tariff was
seen largely as a way to retain existingéacustomers in the face of impending retail
competition (hence the five-yeaontract term) and encourage economic load growth by
allowing customers to build new load at market prices.

The tariff was envisioned as a transitional desingit would provide a bridge to full market
pricing, and was not expecteddontinue once retail compedih took hold. The Delaware tariff
has already been cancelled, anel tdriffs in the other two statese currently closed to new
participants and will be cancelled by the @i@004. Customers that want access to market
prices for their full energy reg@ments can now take service un@enectiv's Market Priced
Supply Services option.

Participation

The tariff was targeted to a fairly narrow clagsustomers. When initially introduced, account
representatives were informed of the new tafféring, and an effort was made to identify and
target large customers that were planning onrapdt least 1 MW of new load. Customers that
responded with interest were then provided Wwithanalyses to illusate projected savings

under the experimental tariff. Hil, five (out of 100-200 eligile) customers have taken service
under the tariff, comprising a combined peakndad of approximately 20 MW. These contracts
have all since expired, and no customers are currently on the rate.

Load Response

No analyses have been conducted to chaiaetparticipants’ price response. However,
available evidence indicates that, in generatig@pants have not actively responded to hourly
prices. Although some consideration of onsérs’ price responsiveness was given when
initially marketing the tariff, it is likely that theustomers that enrolled were primarily interested
in generating savings by adding new load at loweremental prices. In at least one case, a
participant evidently did not even monitoiqas until receiving an exceptionally high bill
following July 1999, when hourly market prices réseinprecedented levels. The apparent lack
of price responsiveness is c@tent with the basifeatures of the tariff design. Because
decremental usage below the CBL is effectively ceelldt the standard retail rate, rather than at
the hourly RTP rate, customers have no incer{tregond the standard tariff rate) to reduce
usage below their CBL during peds of market price spikes.

Dominion (Dominion Virginia Power)
Schedule RTP - Real Time Pricing (VA),der RTP — Day Ahead Hourly Pricing (NC)

Tariff Description

Dominion offers RTP tariffs in its Virginiaral North Carolina service territories (Dominion
Virginia Power). Eligibility is restricted toustomers with a maximum demand of at least 5 MW
for the Virginia tariff, and an annual averagended of at least 5 MW for the North Carolina
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tarifft. Dominion also offers RF-based special contracts to antner of large customers, but
these are not discussed in this summary.

The Virginia tariff is a variation on a bundleCBL-based design. Participants nominate a
Baseline Percentage, equal to or greater than 8®f6h is applied to their peak and off-peak
billing demands in each month of a reference yearder to determine monthly peak and off-
peak Baseline kW Levels. These values arestaéed into monthly peak and off-peak Baseline
Energy Levels by applying monthly peak and off-pkxsd factors from the reference year. For
each month, participants are billed for their peak and off-peak Baseline kW Levels and Baseline
Energy Levels according to the standard taaftés. All incrementaenergy usage above the
Baseline Energy Level in each hour is chargethe hourly RTP Energy Charge. The hourly
RTP Energy Charge is based on a day-ahead pimjesf the company’s system lambda, plus a
$0.006/kWh margin. Adders for marginaingeation capacity ($0.25/kWh) and marginal
transmission capacity ($0.20/kWh) are also apphibdn the system load is projected to exceed
a given threshold percentage of the forecast dipaak load (90% and 92%, respectively, for
the generation and transmission charges). Custoare notified of the firm hourly prices by 5
PM, the day prior. The tariff also has an intetiible provision that reques customers to reduce
their load to their Baseline kW Level during mal system conditions. A customer that does not
fully comply with an interruption request is sabf to non-compliance pdbaequal to six times
the on-peak demand charge of the standard tariff.

The North Carolina tariff is ab a variation on a bundled, CBladed design. On this tariff,
participants’ baseline is not a fixed quantityeoiergy and/or demand, buthar, it is defined in
terms of a fixed percentage okthactual load. Participantsminate a Contract Percentage, up
to 35%, which determines the portion of their Hplwad that will be charged at the Hourly
Energy Rate. Demand and energy charges undestéimdard tariff rates are reduced by the
Contract Percentage. The Hourly Energy Rateased on a day-ahead projection of the
company’s system lambda, plus a $0.006/kWh marglourly Energy Rates are available by to
participants by 5 PM, the dayipr. A Constraint Adder 0$0.40/kWh can also be assessed on
the Contract Percentage of a&fload, up to 140 hours per yedwying periods of low reserve
margin, high loads, high costs, @number of other circumstance&dvance notice of at least
two hours is provided the Constraint Adder will be applied.

Tariff History: Utility Motivation and Goals

The Virginia tariff was introduced in 1994, asesponse to impending retail competition. In
particular, Dominion was interested in retamiexisting customers ardilding new load, which

it hoped to do through offering a tariff that prded access to marginal cost based prices and no
demand charge for incremental load, and thaired a multi-year coract term (which was

later eliminated). The North Carolina tariff svantroduced later, i6999, as an experimental

rate intended to offer large, high load faatastomers a potentially adttive tariff option. For

both tariffs, the primary goal was to retamstomers and foster load growth.

Due, in part, to diminished customer in@rand higher marginal costs, Dominion no longer

markets the tariffs. The Virginia tariff has bedased to new customers since 2000, and will be
cancelled in 2010, at the end of tla¢e cap period. The North Céna tariff is set to expire in
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2004, and is not expected to be renewed. In $atvice territories, othmeariffs are available
that provide customers with much of the saviagportunity of RTP, bulvith less exposure to
market price volatility and a simpler tariffsign. Schedule 10, which is based on TOU day-
types that are assigned on a day-ahead Jaas elicited substtal participation.

Participation

For the Virginia tariff, an initial marketingffort was conducted when the tariff was first
introduced. Account representatiidentified eligible customers (about 60, in total), and sent
them letters describing the tariff. Up ur2000/2001, the tariff had approximately 22 customers
enrolled, comprising an aggregate peak dema®d8MW. However, most of these customers
left the tariff after market prices became gmsingly volatile. Currelyt, only four customers
remain on the tariff, with a total peak demarid1 MW. Three of these customers have
cogeneration, and use RTP assannomic alternative to aastdby rate; that is, for these
customers, RTP represents a cheaper alteenétipurchasing power the cogeneration unit

fails than would a standby rate.

The North Carolina tariff currently has no custosenrolled. Only six customers in the North
Carolina service territory are eligible for the ratad at one point, all of these customers were
enrolled, with a combined peak demand of 94 M&¢. with the Virginia tariff, participants have
dropped out in recent years due toreased market price volatility.

Load Response

None of the customers currendnrolled on the Virginia tarifbrovide any discernable price
response, although the steel mill customerspmtial RTP-based contracts do shift their
production schedules around in response tepri In the past, when larger numbers of
customers were enrolled on the RTP tariffsnegortion customers igently did respond to

price movements. Some large industrial cugtiamvith the ability to reschedule operations
would shift load, and customers with backup gahen would run these units. As a rule of
thumb, Dominion assumed customers with dibsekup generators would begin operating these
units at a threshold price 80.10/kWh. Customers with caggration would also respond to

price movements by shutting down their getieraunits when prices dropped low enough.

Duke Power
Hourly Pricing for Incremental Load

Tariff Description

Duke Power’s RTP tariff is a bundled, CBL-basatfftavailable to customers with a contract
demand of at least 1 MW. As with all two-ptatiffs, a customer baseline load (CBL) profile,
representing one year of hourhalts, is defined for each partiaift. In each billing period, the
customer is charged for the energy usage dhdgodemand of their CBlat the rates of their
otherwise applicable tariff. Energy consuiop above/below the CBL in any hour is then
charged/credited at the prevailihgurly price for that hour.
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Hourly prices are composed of several elemancluding an energgharge and a rationing
charge. Energy charges are calculated by Ddkger based on a day-ahead forecast of the
utility’s marginal fuel and variable O&M for sang native load. Rabning charges are included
to reflect reductions in system reliability durihgurs when capacity is tight. These charges are
applied during hours when combustion turbiaes expected to operate, signaling tight
generation capacity, and also itgrhours when demand is expettto exceed 90% of forecast
system peak, signaling tight capacity on the trassion and distribution systems. In total,
hourly prices can reach more than $0.30/k\in. additional Incentive Margin of 0.5 ¢/kWh,
applied to the net increa in energy consumption above the CRIthe end of the billing month,
provides a contribution to fixed sts. Participants are notified tbfe hourly prices for each day
by 4 PM of the day prior.

Tariff History: Utility Motivation and Goals

The tariff was launched as a pilot in 1993, initidiigited to 10 customers. It expanded rapidly,
and the enrollment cap was raised to 150. Thivatmn for the tariff was twofold: to provide
customers with a pricing option that gives theexibility in controlling their energy costs, and
to promote efficient utilization of Duke’s geration and transmission capacity by encouraging
consumption during those hours when capaciyalable, and providing the incentive to
reduce consumption when capacity is tight.

Participation

In general, Duke has not underakany organized effort to kst large numbers of customers
onto hourly pricing. Decisions tapproach customers about thée are typically left to
individual account managers, who provide infotimra about alternate rate options on the basis
of their knowledge of customer needs and charatites. To the extent that Duke has engaged
in active marketing efforts for the hourly pricirgte, two particular grqas of customers have
been targeted. There was a systematic effantoll large customersith self-generation, since
these customers are well-suited to providinggresponse and since hgupkicing is likely to

be considerably more economical for thesgt@mers than the standard TOU-based self-
generation rate. The other target group has baestomers with prospects for load growth, as
incremental prices for new load (coupled withaseline) allow Duke to make competitive offers
to prospective customers.

At its peak in 1999, about 100 customers wereltin the tariff, representing an aggregate
peak demand of approximately 1,000 MW. In teohsdustrial classificton, almost half were
in the textile industry, with strong representat&so by the chemical and pipeline industries
(Schwarz et al, 2002). Only three customersewmn-industrial (two universities and one retail
establishment). Following a period of exceptibnhigh prices in the summer of 2000, almost
half of the participants dropped off the tari¥lost of these customers were relatively price
inelastic and therefore incurred substantialéases in their monthgnergy costs during this
period. Participation has since stabilized and @vereased a bit, despitiee fact that industrial
activity in the region has generally been dectinitCurrently, 53 customers are enrolled in the
tariff, with an aggregate peak demand of approximately 600 MW.
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Load Response

Duke Power’s hourly pricing tariff is one célatively few for which detailed econometric
analyses have been performed, and thereféag amount of information is known about how
customers on the tariff respotwlvariations in price’>

Analysis of price response during summer moimbgates that the current set of participants
reduce their load by 150 MW to 200 MW (or 25983% of their peak demand) at prices of
$0.25/kWh and higher. An examination of cusewswho remained on the rate after the hot
summer of 2000 found that about half are presponsive. Among these customers, average
elasticities for the hogrof 2 PM through 10 PM in summer months range from —0.03 to —0.38
(Taylor et al., 2004). The greatest price respas®xhibited by customers with large batch
processes that can be rescheduklatively easily (e.g., steel mdacturers with arc furnaces)
and those with onsite generation. Both setsustomers appear to begin responding at some
threshold price: about $0.13/kWh for customers with arc furnaces and about $0.07/kWh for
customers with onsite generation (Schwarz et al., 2002).

Exelon (Commonwealth Edison)
Rate HEP, Hourly Energy Pricing

Tariff Description

Rate HEP is an unbundled, multi-part availablany nonresidential customer in ComEd’s
service territory (exceagndependent Power Producers). ©u#trs on the rate are subject to
hourly energy prices and transm@siand ancillary serveccharges for all aheir usage, as well
as the charges from ComEdisbundled delivery service tHr{which includes demand-based
charges for large customers). Hourly pricesdaveloped from publisbeprice indices of day-
ahead transactions for peak and off-peak paomthe region, plus a 10% adder for fixed cost
recovery. ComEd converts the peak period migpkice for each daypto hourly prices by
applying historical PIM Westektub hourly price shapes. Ofepk energy prices are developed
from off-peak market transaction data from gher month, and are fixed for each month, with a
separate weekend off-peak price and weekdapedik price. The 24 hourly prices for each day
are posted on a website by 7 PM, the day prior.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1998, to commlith statutory requirements of Illinois’

restructuring legislation, which mdated that each regulated étecutility in the state offer
real-time pricing to nonresidentieustomers. ComEd had preusly offered an experimental

RTP tariff, starting in 1996, which was availabdecustomers larger than 10 MW. This tariff

was later phased out, in orderdiaminate redundancy with Rate HEP. For the immediate future,
no changes to Rate HEP are anticipated.

%3 Customer elasticity estimates and @ggtte load reductions are estimate8éhwarz et al. (2@ and Taylor et
al. (2004).
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In addition to Rate HEP, Rider MEP — Montlidpergy Pricing (Rider MEP) is the only other
service available for customers with demands gre¢atan 3 MW that gano longer take service
under ComEd’s bundled service rate for largerasidential customers (Rate 6L — Large
General Service). However, Rider MEP wilp@e at the end of 2006. Rate HEP may then
become the default tariff for this customer clagsyhich point ComEd auld likely then revise
the tariff (e.g., to incorporat@ore transparent pricing).

Participation

Once it became an Integrated Distributiom@any (IDC) in 2002, ComEd discontinued its
marketing activities. However, even priorth@n, marketing for Rate HEP was not conducted,

as the rate was offered simply to comply with legislative requirements, and the company had no
particular enroliment goals.

Nine customers are currently taking service under Rate HEP, comprising a combined maximum
billing demand of 12 MW. Most of these arestamers that have returned to ComEd from a
competitive supplier and are not eligible for anlger ComEd bundled service, having opted for

a fixed multi-year Customer Transition Charge option.

Load Response

No detailed analyses have been conductethaoacterize participantgrice response. The
limited anecdotal evidee available suggests that some customers on Rate HEP do respond to
prices. Further information is nkhown or publicly available.

Exelon (Commonwealth Edison) and The Community Energy Cooperative
Rate RHEP, Residential Hourly EggrPricing/Energy-Smart Pricing Pf&h

Tariff Description

Rate RHEP is a pilot program, based on oak;fpundled tariff design, offered to ComEd’s
residential customers. Participants in the progare provided with a range of support services
through the associated Energy-Smart Pricing PIdESPP), offered by the Community Energy
Cooperative, a local neprofit organization that helps stthenergy consumers reduce their
energy costs. To be eligible for the programesidential customer must be a Cooperative
member (requiring a $5 membership f&k).

Charges on participants’ energy use includedltomponents: hourly energy prices, an access
charge, and a patrticipation incergti Hourly energy prices arelcalated from Platts’ day-ahead
peak period (16-hour) market priceo ComEd, which is convertedto hourly prices using an
algorithm based on the historical hourly PIM WRsste shapes. The hourly energy prices are
made available to participants by 7 PM, the dagrprThe access charge is a volumetric charge

¥ Also, some rates prohibit participation (such as aliteic space heating and Nature First, the residential A/C
DSM program) and some meter connawsicannot accept the interval meter.
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assessed on participants’ totaags in each billing period. It lsased on the difference between
the revenues that would be gested through standard tariff clgas and the projected revenues
from hourly energy charges, as applied todlass average load pref Finally, customers
receive a participatioaredit of $0.014/kWh, which is applied their total energy consumption
in each billing period.

Tariff History: Utility Motivation and Goals

This tariff, launched as a pilot in 2003 ais evolution of ComEd’s previous pay-for-
performance type demand response programs, andstkiesy much motivatd by an interest in
load management and peak demand reductias.also viewed, by the Cooperative in
particular, as a way to provide residentiadtamers with opportunitgeto reduce their energy
costs. As a pilot, the tariff is serving primardg an experiment tavestigate how residential
customers will respond to hourlyipes, in terms of both short-term price response and more
persistent conservation or eneggiiciency effects, and al4o see what types of supporting
services and tools are most vallgato residential customers rédag RTP service. Rate RHEP
is scheduled to expire at the end of 2005, buhEd and the Cooperativeedboth interested in
continuing the program if thelpt results are encouraging.

Participation

Enrollment for the pilot was capped at 1,000 custanfior 2003; this cap will be raised to 5,000

in 2004 and 10,000 in 2005. Marketing for gregram was the responsibility of the

Cooperative, who solicited parpation through mailers, advertising, and community meetings.

A group of 1,800 prospectiygarticipants returnethterest forms during the first few months of

the program’s availability. Gthese, 750 eventually enredl (the remaining portion of

prospective participants either were not eligialid not return entlment agreements).

Anecdotal evidence indicates thparticipating customers are pledswith the program and that
participation will continue to grow throughouttsubsequent phases of the pilot. As of
November 2003, 100 new customers had been referred to the program for the 2004 enrollment
period.

Rate RHEP and the Cooperative’s ESPP wergydediwith the intent gbroviding residential
customers with an acceptable combination okeigd benefits, costs, and risks. Some amount
of passive bill savings was deemed appropriateftectehe transfer of prierisk to the customer
and the level of risk aversion characteristicasfidential customersThus, the $0.014/kWh
participation incentive was added to theftagroviding an expected 10-12% passive bill
savings. Interval meters are provided todhistomers at no chargeydathe costs are borne by
the Cooperative. Participants are also providied a range of supposervices through ESPP.
The Cooperative provides general information toip@ents about energyrices and strategies
they can employ to respond to prices. In &ddj they issue price aits, notifying customers
whenever hourly energy prices for lolowing day will rise above $0.10/kWh. The
Cooperative also purchased a price hedge on thieipartts’ behalf, to ensure that they are not
exposed to prices exceeding $0.50/kWh.
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Load Response

Summer 2003 was relatively mild, with ten dafprice alerts (i.e hourly energy prices
exceeding $0.10/kWh) and a maximum hourly ggearice of $0.12/kWh. An analysis of
participants’ price response was conducted¢clwfound that the maximum load reduction was
approximately 330 kW (or 22% of the participgiraggregate peak dend). Participants’
average price elasticity was measured ta0b@42, with a particularly strong response during
price alert periods (Summit Blu@onsulting 2004). Some evidence of customer fatigue was
revealed, as participants’ response was fourntdger off over the duration of high price periods
and as the number of successiag's of high prices increased.

Out of the 750 customers participating digriSummer 2003, 10% were consistently high
responders, more than 50% responded signifizaatid most of the remainder responded to
some degree. Participants who live in multi-family dwellings and have central air conditioning
exhibited the largest sponse to high hourly energy priceSuch participants reduced their
electric use by almost 30% ding periods when prices exals $0.10/kWh. Other groups of
participants reduced their demand1§:20% on average during these periods.

FirstEnergy (Jersey Central Power & Light)
Service Classification GTX, Expenental Transmission Service

Tariff Description

Jersey Central Power and Light (JCP&L),aoerating company of FirstEnergy, offers a
bundled, one-part RTP tariff to transmission segdustomers with loads greater than 10 MW.
On-peak energy prices for each weekday (11 AM — 7 PM) are based on the daily average of
projected PJM peak-period hourly rket prices for the JCP&L zoneDff peak energy prices are
based on the monthly average of projected off-peak market prices. Each bill includes an
adjustment to compensate for any differertmetsveen actual and projed market prices.

In addition, JCP&L can designate up to 208 squer year as “Critical Periods”, with a
minimum 30 minutes notice. During theseipds, customers are assessed an additional
$0.34/kWh as well as a demand charge basd¢tl@nmaximum 15-minute demand during any
Critical Period of the billing month. JCP&hay specify two concurrent Critical Periods,
referred to as a “Super Critical Period”, chgiwhich the normal Critical Period charges are
doubled.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1992, in responséhconditions of aingle large industrial
customer that was looking to expand theirraiens, but was considering relocating if they
could not receive pricing termsahbetter reflected their cost eérvice. The GTX rate was
developed as a way of offering this customer falte pricing, to retain their business. This
customer also had the ability toifsfoad, and thus to provide potead reliability benefits to the
utility, the Critical Period component wancorporated into the rate.
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New Jersey has since opened its retail eléitncarket to competitive suppliers, and the Board
of Public Utilities (BPU) has adopd real time pricing as the defatariff for generation service
for large customers, thus obviating the need apgemental RTP tariff, sth as rate GTX. The
rate was closed in 1998, and the la@shaining contract expired in 2004.

Participation

Due to the limited number of customers eligifdethe rate (only eight customers meet the
minimum size threshold), no explicit markegiwas conducted. Eligible customers were
generally aware of the tariff through contact whkir account representative, and if they wanted
to take service under the tariffe§nwere required to receive inddual approval from the BPU.
Over the course of its history, four custombave taken service under the rate, comprising a
combined demand of approximately 105 MW (ofi.70 MW eligible). One customer is
currently remaining on the ratejttva peak demand of 75 MW.

Load Response

Some price response among the portfolio ofamsts has been observed, generally limited to
Critical Periods when the additional energylaemand charges are assessed. The maximum
load reduction generated fronmetfull portfolio of four customer previously on the tariff was 65
MW. However, almost all price response has kessociated with a single large customer who
has continued to take service under the téh# same customer for whom the tariff was
created). The other three customers geneoallgd to “buy through” any Critical Periods.

FirstEnergy (Metropolitan Edison and Pennsylvania Electric)
Rate RTP, Real Time Price Rate

Tariff Description

FirstEnergy offered a CBL-based RTP ffan its Metropolitan Edison (MetEd) and
Pennsylvania Electric (Pennelecj\ee territories. The tariff wagvailable to customers with a
billing demand of at least 400 kW each monthfaip combined total of 5% of the company’s
peak load. For each participaatcustomer baseline load (CBprofile was developed, based on
one year of historical hourly éol data. The CBL could have besafined at different levels of
granularity: hourly values, seatal values, or a single, flaalue for the entire year. Once
agreed upon, a participant’'s CBL remaineddixieroughout the length dfieir contract term
(nominally five years).

In each billing period, participants were chatder the energy and demand usage of their CBL,
based on the rates of their othesgvapplicable tariff. Increméad usage above the CBL in any
hour was charged at the real time “askedé@rand decremental usage below the CBL was
credited at the real time “bid” price. The “askeulice was composed aftransaction fee (profit
adder), marginal operating cost, normal delivargt, and when applicable, a marginal capacity
cost. The “bid” price was composed of the ni@agoperating cost only. The marginal operating
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cost was the Company’s forecast of its hoghprt-run costs based on the value of the
Company’s generation, transactions wvitie PJM Interconneactn and any two party
transactions. The capacity adder, applied durimgpge when the temperature index is expected
to exceed a threshold value, was intendetigoourage consumption during PJM peaks when
the company’s installed capacity requirementsesatablished. Participants are notified of the
hourly asked and bid prices by 4 PM, the day prior.

Customers served under an interruptible tariff weramitted to simultaneolysparticipate in the
RTP tariff. During interruption periods, their CBLowld be reduced to theirm load level, as
established under their imtaptible contragtand the standard penagiyovisions would continue
to apply if usage exceedd#ukir firm load level.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1996, as a strategsponse to impending retail competition in
Pennsylvania. At the time, GPU (the paremhpany of MetEd and Pennelec, since acquired by
FirstEnergy) expected to camue offering generation servigeend the company wanted to
provide its customers with early access to mapkiees, with the goal aktaining customers and
encouraging load growth. Since that time, @mnpany chose to divest its generation assets,
thus obviating the strategic objective of the RTi#ftaMoreover, the strcture of the wholesale
market has also evolved substantially, mgkobsolete many of the RTP tariff provisions,
particularly those related to determination ofrgiaal energy costs. As a result of these
developments, the tariffs were closed to newamasts in 1999, at the tingd restructuring. The
last of two customers previoudigking service under the tarifiisft in 2003. FirstEnergy is in
the early stages of developing a new voluntaryketabased (e.g., RTP)teathat will more
closely reflect the current regional market structure.

Participation

When the tariff was first introduced, some effods initially made within the company to roll
the tariff out to its account representativékwever, no explicit marketing activities were
undertaken to inform customers of the tariffedicit interest. Many account representatives
expressed discomfort with the complexity of tiariff, particularly with respect to the CBL
provisions, and therefore weereluctant to discuss it with customers.

No customers are currently enedllon the tariff. At one poiniywo customers were on the rate,
with an aggregate demand of approximatel\wWBd/, most of which was associated with one
customer. The smaller customer was a stadeuppany primarily interested in gaining access
to low prices for economic development. Theitéd participation is atifouted, in part, to a
general inability to shifload among customers e utility’s service teftory. In some cases,

this is related to labor contract requirements thatrict industrial customers’ ability to shift
production activities between work shifts.dddition, because the Company already had time-
differentiated TOU rates to which custombesl become accustomed, many existing customers
saw little advantage to switching to the RTP tariff.
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Load Response

Neither of the two customers previously on thte provided any short-term price response,
although the large customer did make permaokanges to its opdran to shift certain
processes to off-peak periods.

FirstEnergy (Ohio Edison, Toledo Edison, Geveland Electric lllum., and Penn Power)
Experimental Day Ahead Real Time Pricing Program

Tariff Description

The three FirstEnergy operating compamme®hio (Ohio Edison, Toledo Edison, and the
Cleveland Electric llluminating Company) eaaffier a similar experimental RTP tariff.
Pennsylvania Power, another FirstEnergy compargyiously offered a similar tariff. Toledo
Edison (ToledoEd) and the Cleveland Electiienhinating Company (CEI) each offer a single

RTP tariff available to firm service and interruptible service customers larger than 30 kW. Total
enrollment at each of these utilities is capbpé 25 customers or 250 MW. Ohio Edison

(OhioEd) offers three separate tariffs: a firm satariff for customers larger than 100 kVA, an
interruptible service tariff, and secondary service tariff. Combined participation on the firm

and interruptible service RTPrifhs is capped at 43 customers or a combined demand of 500
MW, and total participation on the secondary sxvariff is capped at 10 customers or 20 MW.

The tariffs are a bundled, CBL-based design. Eacticipant has a CBL that is developed from
their historical hourly load data, and theg aharged for their CBL usage and billing demand
based on the rates of their othessvapplicable tariff. Energysage above/below their CBL in
each hour is charged/credited at the applicatlelyr RTP price. Hourly RTP prices are based
on the estimated wholesale cosgeneration and cap#gi(at the Cinergyub), adjusted for
losses, plus an adder to recover marginal TeBts. The adder, which is only applied to
incremental usage above the CBL, ranges $0.005/kWh - $0.033/kWh, depending on the
service voltage and tharte of day. The total adder chasder each billing period must be
greater than or equal to the Minimum Addera@je, which is calculated based on the maximum
hourly demand in the billing periodlhe total hourly RTP price imade available to customers,
via the Internet, by 1 PM the day-ahead.

Customers whose CBL is billed werdan interruptible service tariff are subject to a number of
additional provisions. On the standard intetible tariff, customers can be called for
interruption in response to either emergeacgconomic conditions, but interruptible RTP
customers are not called for econonmterruptions. In exchangée CBL of interruptible RTP
customers is adjusted during eduur of the summer monthsttee midpoint between their firm
service level and their historical CBL. Thus, eyt portion of their smmer usage is subject to
hourly RTP prices. When called for an eme&geinterruption, the CBL of interruptible RTP
customers is adjusted to theder of their firm load level dheir current CBL. Failure to
interrupt is subject to the same penalties dbeir otherwise applicable tariff. Additional
Emergency RTP Credits are given for redutsi in usage below the adjusted CBL.
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Tariff History: Utility Motivation and Goals

The experimental tariff was first introduced@tioEd in 1996, and then at the other Ohio
operating companies in 1998 and at Penn Pow20@i. The initial impetus for the tariff came
from within the utility, which was interestex providing opportunities for bill savings to
customers with load growth optioasd/or an ability to shift loaddt was also initially seen as a
way to help customers prepare for retail cotitipg and become acquainted with market-based
pricing. The primary goals for the tariff weeto encourage load growth and economic
development, and also to generate customer satisfaction and positive public relations by
providing customers with an opporitynto reduce their energy costs. The tariff was not seen as
a vehicle for load management, in part becgas@cipants are able to terminate service under
the tariff with minimal notice (currently three bigss days), and thusethitility does not view
any potential price responas a reliable resource.

The tariff has been modified and extended on several occasions, with the most recent revisions
extending the Ohio tariffs through 2005. Futungsiens will likely involve modifying the tariff

so that hourly RTP prices are based on MISO etgrkices. Overall, the utility maintains a

positive view of the tariff, but its future depends, in large part, on how retail competition
develops in Ohio. If an &we retail market does emerdérstEnergy may no longer find it
necessary to offer this type @kperimental option for customers. However, it is conceivable

that in this situation, some foraf RTP (most likely a one-padiesign) would be adopted as the
basic default service. If, dhe other hand, retail competition dasot take off, the current
experimental tariffs may be remed on a longer-term basis.

Participation

The tariff was initially marketed quite aggresdi when it was introduced at OhioEd, with
commissions provided to salepresentatives for enrolling cashers onto the rate. However,
once the retail market was opened to competititarketing activities ahe regulated utilities
have generally ceased. Any information aboutanié that is provided to customers is done so
primarily at their request. Thhking the case, efforts are daning at the utility to improve
training of customer representatives, so thay tire more comfortable explaining the tariff to
customers.

Enrolliment in the tariff currently standsagiproximately 45 customers, representing an
aggregate peak demand of 100-200 MW. Moghe$e customers are served by Ohio Edison,
who had a longer period of time to market thédftarior to retail comgtition. Participants

range in size from medium (several hundred) kdMarge (several MW)Enrollment has been
increasing slowly over time, particularly as @ns have made the tariff accessible to a wider
variety of customers. Previously, FirstEnergyFor example, the recent tariff modification
establishing a Minimum Adder Charge for recgvef embedded T&D was intended to improve
revenue recovery from low load factor custospend thus allow the company to more readily
permit this type of customers to join the tariff.
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Load Response

No analyses have been conducted to charactesizieipants’ price response, primarily because
this has not been a major goal for the tarifowever, anecdotal evidence does suggest that
many of the customers that enrolled on the tardfst in order to pursue load growth, and have
little ability and/or inteest in monitoring and responding to prices. A relatively small percentage
of customers are known to provideme price response, although ioost of these, the threshold
for any significant response is $0.50/kWh or mdegperience with the téf has indicated that,
more than corresponding to any particular bessntype, the customers that do provide price
response are those that have indlinls on staff who have taken atpaular interest in the tariff

and coordinate strategieg fiaking responsive action.

Florida Power & Light
Rate RTP-GX, Real Time Pricing

Tariff Description

Florida Power and Light (FP&L) offered a bundll€€BL-based RTP tariff to customers with a
peak demand of at least 500 k\Wach participant has a CBL thatdeveloped from one year of
historical hourly load data, and they are ¢feal for their CBL usage and billing demand based
on the rates of their otherwise applicableftafEnergy consumption above/below the CBL in
each hour is charged/credited at the prevagihourly energy price for that hour.

A customer’s CBL is adjusted annually t@akcthe monthly energy consumption and billing
demand to their actual usage in the year prior. These adjustments are triggered when the
monthly energy consumption and billing demandiales from the CBL by more than 10%. If
this occurs, hourly loads and/oitling demands are scaled/dpwn by 50% of the relative

change, with a limit of a 20% CBL decrease.justiments also can be made on an ongoing basis
for energy efficiency measures or permanent removal of equipment.

Hourly energy prices are composed of sevelaients, including a marginal operating cost and
a marginal reliability cost. Marginal operating costs are based on a day-ahead forecast of
incremental fuel and O&M costs, as determibgd-P&L’s marginal production costing tariff.
Marginal reliability costs represent the increttaneliability impact of an additional unit of
demand. These costs can take on onewfre-specified values (0, $0.10, $0.30, or
$0.90/kwh), which FP&L can dispatch based on aileyg system conditions (e.g., load levels,
expected interruptions, etc.). These hourly gn@rices are communicated to participants by 4
PM, the day prior.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1995, limited to 50 customers. The stated purpose of the
pilot tariff was to examine customers’ pri@sponse. FP&L was hoping to demonstrate that
sufficient load shifting would occur to qualifyehariff as a conservation program eligible for

DSM cost recovery.
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The pilot was modified several times in ordepbgain better information about customers’ price
response. It was initially avable only to customers withraonthly billing demand of more

than 1,500 kW. However, only four customerngioially enrolled, and sthe eligibility limit

was lowered to 1 MW, and later to 500 kW (ER2002). The expiration date of the pilot was
also extended on several occasions, from 1928@3. FP&L also modified how the marginal
reliability cost component to the tariff is compditén order to increase the variability of prices
between peak and off-peak periods #mes encourage greatload shifting.

As discussed below, the tariff has experienced fogmit attrition in recenyears, and has failed

to demonstrate any significant demand respofR&&L therefore decided to withdraw the tariff
effective December 31, 2003. However, the company is still interested in demand response, and
may investigate other options.

Participation

The tariff was actively marketed during its inifhases through targeted meetings with account
representatives and other med#st. its peak in 1998, the tariffad 42 participants. However,
more than half of these customers have sinceéheftariff. Marginal prices have been increasing
in recent years due to rising incremental fueitso With raising prices, many customers found it
difficult to save money on the tariff absent sigraht load shifting on thepart. This lead to
customers migrating to other rate options. Aalgsis of bill savings for the remaining twenty
customers showed that over a one-year peridgt,eaght were able to achieve more than
minimal savings relative to their otherwise apgble tariff. It shoud be noted that FPL’s
particular customer mix is heigvweighted towards commercigérsus industriatustomers.

Load Response

FP&L analyzed each participant’s load respahsgng a one week period in May 2002, when
prices reached as high as $0.40/kWh. Of theu®domers participating at the time, only five
provided any discernable price response, withal toad reduction of less than 5 MW (or 20%
of all participants’ aggregate peak demand).n#&ntioned above, there are relatively few large
industrial customers in FP&L’'stetory. Despite théact that the tariff was motivated by an
interest in price response, many of the custommarg have enrolled in order to gain access to
lower market prices in order to facilitate load growth.

Kansas City Power & Light
Schedule RTP and Schedule RTP-Plus

Tariff Description

Kansas City Power & Light's (KCP&L) RTP téiis are a bundled, CBL-based design, available
to customers with a maximum annual demand &dat 500 kW. Each customer has a CBL that
is developed from one year of hourly load datad ordinarily is not dinged during the term of
the their enrollment), and they are chargmdheir CBL usage and billing demand, based on
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their otherwise applicable tariff. Usage abovedbethe CBL in each hour is charged/credited at
the hourly energy price. This price is equmah weighted averagd the “effective energy

charge” of the otherwise applicable tariff and the@geted hourly marginal costs. The effective
energy charge in a particular hour incorporatdh bwe energy charge of the standard tariff and
any incremental billing demand charge thaind be accrued, if the customer were taking
service under the standard tariff. Hourly margewts include marginal generation costs, based
either on the company’s system lambda or mjgated wholesale market costs, and marginal
outage costs, which are calculated based on theqgbed reserve level. Customers are notified
of hourly prices by 4 PM, the day prior.

On the Real-Time Pricing tariff, the weightingfars for calculating hatly prices are 75% for
the marginal cost component and 25% for the @ffe@nergy charge of the standard tariff. On
Real-Time Pricing — Plus optiothe weighting factors are 95&thd 5%, and participants’ CBL
is increased by 5%. The net effect is that, ddpey on the customer’s usage level relative to
their CBL and on marginal priceslative to the effective energyarge of the standard tariff,
Real Time Pricing — Plus option may expose thearust to more or lessolatility in marginal
prices.

Customers enrolled in the RTP tariff may simultaneously participate in KCP&L’'s Peak Load
Curtailment Credit (PLCC) tariff. Similar &n interruptible tariff, the PLCC tariff provides
customers with a guaranteed credit in exchangadmeing to curtail theirsage to a firm power
level during a limited number gferiods, upon notification by KCR& Customers participating
in both PLCC and RTP receive a reduced PLCCitradd penalty provisions continue to apply
for exceeding their contracted firm loadd¢ during curtailment events. During PLCC
curtailment periods, the participant’s CBL + fbe purpose of their RTP bill calculation — is
reduced to their PLCC firm power level. R&L can update the hourly outage cost component
of the hourly RTP prices within one hour of a PLCC event.

Tariff History: Utility Motivation and Goals

KCP&L's RTP tariff was launched on an expeental basis in 1995 and made permanent in
1996. The tariff was motivated by several factdfsst, it was viewed agreparation for retail
competition — both by enabling the company tm@alministrative experience with market-
based pricing and by offering large customers eabess to market prices, thus strategically
positioning the company prior to any opening & thtail market. The tariff offering was also
prompted by customer interest in accessing loweeprio facilitate load gwth. In some cases,
these were customers with experience particigatt RTP rates througladilities located in the
service territory of otheutilities with RTP tafffs. Initially, the tariff was available only to
customers with maximum annual demand of attl@adW. The eligibilitythreshold was later
lowered to 500 kW, in ordeo boost participation duringeriod when KCP&L was facing
capacity constraints and sought to encouragedbdting and/or peak period curtailments.

Overall, the tariff has been judged to be a modesateess, and is expected to continue to be

offered for the foreseeable future. While thex no longer any concerted effort to enroll
additional customers in the tariff or to revisedesign, it continues tme seen as part of a
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continuum of tariff lines offering customers vangilevels of tradeoff between risk and expected
cost.

Participation

Marketing for the tariff was conducted througghveral channels, including brochures and
workshops on the utility’s various tariff offeringglowever, due to the relatively small number
of customers initially eligible for the tariff.@., with peak demand of at least 1 MW), the
marketing strategy primarily congesl of contacting customers indiwvially to discuss the tariff.
Customers were targeted on the basis of a nupflmnsiderations, sluding their ability to
respond to prices, as indicated, for examipjethe presence of onsite generation at the
customer’s facility or by the customer’s partatijpn in the PLCC tariff. Initially, the motivation
for targeting price responsive customersyamarily to avoidlissatisfaction among non-
responsive customers that might be unable torakedial action should energy prices rise or
become volatile. Later, when KCP&L was fagicapacity constraints, an added motivation for
targeting price responsive customers was to efégliictions in the system peak. In addition to
targeting customers based on thpice responsiveness, marketirftpes were also directed at
customers with load growth opgonities, since margai prices for usage above a customer’s
CBL was anticipated to remain below standard tariff rates.

Currently, ten customers are enrolled, compgsn aggregate peak demand of 11.2 MW. At
one point, 14 customers were enrolled, but padton has declinedightly over the past
several years, due to several participants’diffies in reschedulingroduction processes or
operating onsite generation. While hourly pribase periodically reached levels of $0.80/kWh
or more (with a high of $1.80/kWh), there islétindication that pde volatility has been a
significant factor in customers’ disions to leave the tariff.

Load Response

Econometric analyses of customer pricgpogse have not been conducted. However,
customers’ price responsiveness has been charaddy directly examining their load shapes
(i.e., by comparing their demand thg low-price and high-price pedls of a particular day).
Based on this approach, the maximum load reolués estimated to have been 16.2 MW when
the hourly price reached $0.94/kWhis occurred when fourteen customers were on the tariff,
with an aggregate peak demand of approtege80 MW. More recently, a 3.5 MW load
reduction was observed with the current bageadficipants, when prices reached $0.80/kWh.
The load shape data suggests il customers on the rate, exclw one, respond to prices to
some discernable extent; and it indicated the threshold for price response, among the
portfolio of participants, ispproximately $0.20/kWh.
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Long Island Power Authority
Voluntary Real-Time Pricing Pilot Service

Tariff Description

Long Island Power Authority’s (LIPA) RTP tarii§ an experimental tariff available to a
maximum of six customers with a billing demaofdat least 145 kW in any summer month. The
tariff has a bill guarantee provision that caps th&amer’s bill at an amount equal to what it
would be if they were taking service undeg 8tandard tariff for their customer class.

The tariff is a bundled, multi-part design. Eachipgrant is assessed a customer-specific fixed
charge, and all energy consumption is chargéubatly energy prices. The fixed charge is
computed annually for each customer, by sulitrg the forecast marginal energy and capacity
costs for that customer from the total chargeswmatld be assessed if they were billed at the
standard tariff rate. The hourgnergy price is based on the lboaal-based market price in the
New York Independent System Operator’s (IS9) day-ahead market. An additional Hourly
Demand Rate is added to the hourly price fomatdid number of hours per year. Participants
select from among four options for the numbedajys (either 6 or 15) and hours per day (either
3 or 8) during which the Hourly Demand Ratn be assessed, referred to as “high-load
periods”. The magnitude of the Hourly idand Rate depends on which of the options a
participant selects, ranging from $0.81/kWal$5.37/kWh for secondavoltage service
customers. Participants areifiet of the Hourly Energy Raseand whether the Hourly Demand
Charge will be applied, by 4 PM the day prior.

Tariff History: Utility Motivation and Goals

The tariff was introduced by the Long Island Lighting Company (LILCO) in the mid-1990’s, in
response to requests by the New York Public iSer@ommission (PSC) for utilities in the state
to examine real time pricing aspotential load managementaseégy. LILCO was later acquired
by LIPA, which has continued tffer the experimental tariff on an open-ended basis. No
current plans are in place to expand the enroltroap or otherwise modify the tariff. LIPA’s
current efforts at fostering demand responsenaore actively focused on their Peak Load
Reduction Program, which provides paymentsustomers for reducing demand during critical
periods. LIPA has integrated the operationh$ tariff into the NYISO’s Emergency Demand
Reduction Program. In doing so, LIPA is abledoeive payments fdoad reductions, which
help to finance the customer incentives, anabie to participate in a broader statewide
initiative.

Participation

When the tariff was initially introduced, LILCO tastpd a small set of prospective participants
to fill the limited enrollment slots. These customesere targeted on the basis of their ability to
respond to prices, and also with the goal of ggté cross-section of défent business types and
sizes. Six customers were initially enrolledt one has since shut down. The current five
customers comprise an aggate demand of 6 MW.
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Load Response

Some efforts have been made to charact@azgcipants’ price rgmnse, although specific
results from these analyses are not publiclylalbe. The analyses diadicate that all of the
participants are able to pral a discernable price response during “high-load hours,” when
hourly demand charges are levied. However, ppaits tend to exhiblittle, if any, response

to movements in the LBMP-based energy pwten high load hour demand charges are not in
effect.

MidAmerican Energy
Rider No. 17, Non-Residential Real Time Pricing

Tariff Description

MidAmerican’s RTP tariff is a bundled, multi-part design, available to non-residential customers
in their lllinois service territory. The tariff s rider that replaces tl@asic service, energy, and
billing demand charges of a custarseexisting tariff. In lieu othese charges, the customer is
assessed hourly energy prices on all usageeglsis access and capacity charges, which are
either volumetric or demand-based, depegdin the customer’s rate class.

The hourly energy prices are determinedtigh a competitive bidding process conducted each
day. MidAmerican forecasts the load for its RTP customers on the following day, and solicits
bids for non-firm wholesale energy to servis fbad (including transmission and ancillary

services). The lowest cost bid is seledt@deach day, and RTP participants are charged for

their full hourly consumption based on the howhergy prices of the selected bid. If the a
sufficient number of bids are not submitted, lhpenergy prices are based on MidAmerican’s
lowest recorded sale prices for wholesale energy in each hour. Hourly energy prices are posted
on the Internet by 4 PM dhe day prior.

Tariff History: Utility Motivation and Goals

The tariff rider was introduced in 1998, to compligh statutory requireents associated with
lllinois’ restructuring legislabn, mandating that each regulated eleattility in the state offer
real-time pricing to nonresidéal customers by October 1998.n&& being introduced, the tariff
rider has not been a subject oftpaular attentio, and no plans are currently in place to modify
the tariff in any way.

Participation

Currently, no customers are partiijmg in the tariff. At one point single customer did enroll,
but left the rider at the end tife initial one-year contract ternThe lack of participation could
be attributed to a variety of factors. rFpany customers, the economics may not compare
favorably to the standard tariff. Little or mwarketing has been conducted for the rider, other
than information that may have been providedng meetings with account representatives to
discuss broader tariff options.
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Load Response

With no customers patrticipating, the ridexs not generated apyice response.

Otter Tail Power Company
Real Time Pricing Rider — Option hé Real Time Pricing Rider — Option 2

Tariff Description

Otter Tail offers two RTP tariffs to custonrsewho maintain a demand of at least 200 kW.
Option 1 is a bundled, CBL-based design. Eaclooust's CBL is developed from one year of
historical load data. However, participants chnose to have their CBAutomatically adjusted
each year to within any fraction of the diffece between their existing CBL and their actual
usage in the previous year. In each billing garthe customer is charged for their CBL energy
usage and billing demand at the rates of th&vipus tariff. Energy consumption above/below
the CBL in each hour is charged/credited at theailieg hourly energy price, which is based on
a day-ahead projection of the company’s syd@nbda and communicated to each participant
by 4 PM, the day prior.

The Option 2 tariff is a bundled, multi-part famvith hourly pricing for all energy and a
customer-specific access charge. The access cisargleulated for each customer by taking the
difference of standard tariff crges and hourly marginal costs,aplied to that customer’s
historical usage profile. Holyrenergy prices are derived the same manner as Option 1.

Tariff History: Utility Motivation and Goals

The tariff was launched as a pilot in 1996, motdaprimarily for the purpose of customer
retention. Several large custombesl expressed interest in RERAd the tariff was viewed as an
innovative rate option that gave customers tgreeontrol over theienergy costs. Load
management or peak demand reduction was not a primary goal.

Participation

According to the utility, RTP has not been agggively marketed. Both tariffs have an
enrollment cap of 20 customers. The maximumokment in Option 1 has been five customers;
Option 2 has never had any participants. Overpést several years, two customers have left
Option 1: one that went out of boess, and another that opteddturn to standard service, in
response to a slight increasepince volatility. The three custars currently receiving service
under the tariff have a combined peak demantBdd MW. While small in absolute magnitude
compared to other RTP tariffs, this does espnt about 3% of OTPCO'’s system peak load.
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Load Response

Of the three customers currently on Option 1, amlg exhibits any significant price response.
This customer has 5-6 MW of onsite gen@natiwhich it turns on when hourly energy prices
under the tariff exceed the economistcof self-generation.

Pacific Gas & Electric Company
Schedule A-RTP: Experimental Real-Time Pricing Service

Tariff Description

Pacific Gas and Electric Compa(PG&E) offered an experimé&l RTP tariff available to
customers with a billing demand greater th&0 kW. The tariff was a bundled, multi-part
design. Customers were chargedihpenergy prices for all usagas well as a demand charge
assessed on their monthly peak demand. Heumdygy prices were based on a tiered series of
price components. The first tier, applicablalhhours, was the marginal energy cost. Prior to
restructuring in California, marginal energyst®were based on PG&E'’s day-ahead forecast of
their system lambda, adjusted for natural gatscand multiplied by a revenue recovery factor.
After restructuring, marginal energy costs wersdubon the day-ahead market clearing prices at
the California Power Exchange. The secondegpcomponent, the marginal T&D cost, was
applied during approximately omgiarter of summer peak pedi hours and added approximately
$0.25/kWh to the hourly price. The final pricengmonent was the marginal generation capacity
cost, referred to as the Load ManagememeP8ignal (LMPS). The LMPS was applied up to
ten days per year, when system reserves loereand added up to $1.00/kWh to the hourly
price. Participants were provided with tin@rginal energy and T&D capacity costs on a day-
ahead basis; if the LMPS were to be appliedndua particular day, notice would be given by 10
AM that day.

Tariff History: Utility Motivation and Goals

PG&E introduced the pilot tariff in 1985, undée title, the Demand Side Real-Time Pricing
Project. It was the first RTPrif to be offered by any utility in the U.S. and was intended to
demonstrate what, at the time, was an experiai&€oncept for tariff design. The pilot was
prompted by a regulatory order from the CalifiarPublic Utilities Commission (CPUC), which
was interested in RTP as a strategy for eraing peak load reductions and providing more
efficient price signals to end userPG&E had established itsalfthe forefront of DSM activity
in the U.S., and the RTP concept was seaamnasxtension of these early efforts.

The pilot was expanded on several occasigmgrough the early 1990’s, until the time that
restructuring began to be pursuadhe state. At this pointhe tariff was closed to new
participants, and efforts to expand the pilot ceased. Also, the original rate design (based on
utility system lambda) was diffid¢ito adapt to hourly prices pduced by the state’s short-lived
Power Exchange, and most participants electedtton to service under standard tariffs. The
tariff remained in place until early 2003, althougithvonly a very small number of participants,
when it was finally cancelled. However, a ngeneration of RTP tariffs is currently under
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development in the state, prompted by thergw crisis of 2000/2001 and acknowledgement that
dynamic pricing tariffs could potentially help mitigate future crises.

Participation

Early efforts to enroll customers in the pilovolved a variety of magking activities. Key
account executives were providedh training, and potential pactpants were identified based
on factors such as their SIC code, load profilerabteristics, and known albylito curtail load.

The enrollment cap was raised on several occasifd@asenroliment targets were reached. Atits
peak, the pilot had approximately 45 customers enrolled, with a combined demand of
approximately 100 MW (CPUC 2002). Once theftavas closed, enroliment began to decline
as existing customers found the tariff less attvactiropped out, and couhidt be replaced with
new participants. The last customer left the tariff in 2002.

Load Response

Evaluations of the pilot were conducted regylap until the mid-1990’s. These studies found
that participants did spond to prices, particularly duringrpls when the LMPS was in effect.
One such study found that, across the 50 hout99%® when the LMPS was applied and prices
averaged $0.39/kWh, participants reducedrttogid by approximately 10% on average (Mak
and Chapman 1993). Analyses of the programmdugter periods suggest that load reductions
of up to 15% occurred when on-peak pricesched three times their normal value (CPUC
2002).

Pennsylvania Power & Light
Rate Schedules PR-1(R) and PR-2(R), PricgpBrse Service (Experimental) Firm Power and
Interruptible Power

Tariff Description

Pennsylvania Power and Ligh{BP&L) RTP tariffs are CBL-based designs, available to
customers who maintain a monthly maximurmaad of at least 2 MW year round. Each
customer’s CBL is developed from one year ofdrisal load data, and ¢ly are charged for their
CBL energy usage and billing demand undertbtierwise applicable tariff. Energy
consumption above/below the CBL in each hour is charged/credited at the prevailing hourly
energy price. Hourly energy prices are posed of several elements: a marginal operating
cost, a marginal capacity cost, a risk adjustinfiector, and a loss pstment factor. The
marginal operating cost is basen PJM’s day-ahead Locational iaal Price. The marginal
capacity cost is a forecast of the levelized matgiost of generation and transmission capacity
associated with a change in load. The adjustment adder, not to exceed $0.01/kWh, provides
compensation to PP&L for price risk associatetth differences between day-ahead and real-
time energy prices. Customers are notified of hoanlgrgy prices by 5 PM of the day prior.

Rate PR-2 is for customers whose CBL is billkedler the company’s intenptible service tariff.
On PR-2, a customer’s CBL is temporarilglueed, during interruption periods, to the firm
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power level of their iterruptible service contract, anéstard non-compliance penalties for
load in excess of their firm service level congro apply. Customers on rates PR-1 and PR-2
may also participate in PJIM’s Load Response Progiradowever, if they do so, then they must
forego all credits under the RTP tariff for usage below their CBL.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1995, limited®5 customers. The primary motivation of
the tariff offering was to be innovative. PP&L svaware of other companies offering similar
tariffs and was interested in providing their cusers with rate option &t gave them control
over their energy costs.

Since introducing the RTP rate, Pennsylvansderegulated its retail electricity market, and
PP&L is now a distribution company. The taxfés closed to new participants in August 1998.
The tariff is set to expire on January 1, 2010, amluhclear what actions will be taken at that
point regarding modifying oextending the tariff.

Participation

PP&L marketed the tariffs heavily when they wérst introduced. Account representatives met
with over 50 potential particgnts, presenting them with théoad profiles and discussing
features of the tariff. The pil@nrollment limit of 25 customers (for both tariffs, combined) was
easily met. PP&L was interested in enrollingrass-section of differe customer types.
However, with the exception of a universitydaseveral food processing plants, most of the
participants were electrdntensive foundries.

Since the tariff was introduced, approximately halfraf participants have left the tariff, due to
increased price volatility over the gisseveral years. The tariff was closed to new participants in
1998, so no additional marketing has been conductsubscribe any additional customers.
Currently, about 12 customersanrolled in the tariff, caprising about 75 MW of peak

demand. Two of these are very large custsmaith approximately 15 MW demand each, and
the remaining participants aadl in the 3-5 MW range.

Load Response

Limited analysis of participants’ price respertsas been conducted; however, the results are
confidential. Available evidendadicates that about one thiodl participants provide some
meaningful response to prices. However, smeay of these customeaise on the interruptible
RTP option, and interruptions oftenincide with high-price periodd is difficult to distinguish

the response associated with hourly pricédl of the price resporge customers are large
industrial accounts that ghlarge process loadsdgticularly arc furnaces). In some cases, these
customers shift loads to othexcilities that are not receivirggrvice under a reéime pricing

tariff.
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Progress Energy (Carolina Power & Light)
Experimental - Real Time Pricing (Scheduf@S-RTP-5B in North Carolina, Schedule LGS-
RTP-4 in South Carolina)

Tariff Description

Progress Energy offers a bundled, CBL-based RTiF to customers in its North and South
Carolina service territories that have a contract demand of at least 1 MW. Enrollment is limited
to 85 customers in North Carolina and 25 custonme8outh Carolina. Each customer’s CBL is
developed from one complete year of hourly Idath. For each calendaonth, the historical
load data are averaged in order to generatsaiha weekly profile for that customer. Once
established, the CBL profiles argasted only at the customersquest. In each billing period,
the participant is charged for their usage aticthgidemand of their CBlat the rates of their
otherwise applicable tariff, and hourly usageaibelow the CBL is @drged/credited at the
prevailing hourly energy price. The hourlyeegy price is composed of three terms: the
marginal energy cost, a marginal generation agpabarge, and a profit adder. The marginal
energy cost is based on a day-ahead projeofitile company’s system lambda, including any
firm sales or purchases. The capacity charg@pdied whenever system reserves fall below
15%, and is intended to recover the costdafitonal combustion turbine capacity needed for
meeting peak load growth. Itssructured as a tiered charge timatreases as the reserve margin
drops; at its maximum, the capacity charge rea@pproximately $0.40/kWh. Finally, the profit
adder is calculated for each hour in terms fvaetion of the difference between the average
customer class rate and the hourly margnosks (energy plus capacity). In hours when
marginal costs are above average rates, the pdofdras set to zero. Participants are notified of
the hourly RTP prices for each day by 4 PM of the prior business day.

In addition to the demand charge levied on@Bt. billing demand, a facilities demand charge is
also applied on the incremental demand abogeCtBL, in order to recover additional embedded
costs associated with T&D assets.

Tariff History: Utility Motivation and Goals

The RTP rate was launched as an experimental tariff in 1997. The primary impetus was to
prepare for retail competition. In particulare ttompany wanted to better understand customer
preferences related tarket-based pricing and their chpigy and willingness to respond to
hourly prices. There was also an interest ovling customers with an opportunity to prepare
for retail competition and gain exence with market pricing, asveell as offering them a tariff
option that gave them an added degreeontrol over theaienergy costs.

Experience with the tariff thus far has appdsentet the company’s expectations, and no plans
are underway to modify the tariff in any subskamimanner. The tariff was initially scheduled
to expire in 2000. Although movement towarthilecompetition in the Carolinas has stalled,
Progress Energy has opted to extend the RIbPon two occasions, most recently in 2002,
when the tariff was extended through 2009.
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Participation

When it was first rolled out, the tariff was aely marketed. Account representatives were
trained sufficiently to serve as a sales forcetiertariff. Detailed letters describing the tariff
were mailed out to every customer that met the 1 MW eligibility threshold. Other marketing
materials, such as newslettarsd case studies were also @l and distributed to potential
participants. Customers that indicated anreggin the tariff were met with by a team of
representatives from the utility and provideith technical supportrad financial analysis.

The tariff is currently fully subscribed, with 85riaipants, as it has been for the past several
years. The aggregate load of customerthertariff is not pulicly available.

Load Response

Evaluations of participants’ e responsiveness have been cotetljdut specific results from
these analyses are consideredfiential. In genel, these evaluations suggest that many
customers don’t respond to price movementse giiesumption is that many of these customers
were interested in the rate strictly for {ha@pose of accessing market prices below standard
tariff rates, to facilitate load growth. Qfdse customers that do &g to respond to price
signals, those with self-gendicn reportedly demonstrate the st@onsistent response. For
example, a military base (Camp Lejeune) has been featured for their integration of onsite
generation into an energy management sysiietnautomatically dispatches the generator
whenever hourly prices exceed a pregfed threshold (Progress Energy 2001).

Seattle City Light
Variable Rate General Service

Tariff Description

Seattle City Light offers a buretl, one-part RTP tariff to customers with a billing demand
greater than 10 MW during at least six monththefyear. Customers on the tariff are charged
for all of their energy consumption based on peakatf-peak prices that vary each day, plus a
retail service charge of $0.015/kWWh.Peak and off-peak energy prices are based on either the
Dow Jones-California Oregon Border or the Damels Mid-Columbia index prices each day.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1996. In part, it vedfered in response to customer interest in
gaining access to market priced)ich, at the time, were belowasitdard tariff rates. By making
this tariff available, Seattle City Light wasping to retain large high demand customers and
potentially attract new customers to its sentareitory. At the saméme, the utility was
interested in sharing price risk with its cusiers and thereby guardiagainst potential price

5 The tariff also has a small demand charge for transfereteted costs, but this is ignored for the purpose of
classifying this tariff as a one-part rate.
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volatility that might accompany the emerging catijve electricity market. The tariff was not
intended to pursue any load management objectives.

Participation

There are relatively few customers that meenth@mum size requirements for the tariff: just
eight customers, in all. When the tariff wast introduced, account representatives emailed or
called each of these customers to discuss the Adtene point, three of these customers were
enrolled. However, all of these participants tbe tariff by the end of 1998, due to unacceptable
increases in energy prices. The utilitcigrently considering canceling the tariff.

Load Response

No analyses have been conducted to charaeténe price response aistomers previously
participating on the rate. However, anecdetatlence suggests that these customers were
interested in the rate solely for the purposaatfessing lower pricespé@were not intending to
respond to daily price movements. It is therefassumed that these customers did not respond
significantly to variations in hourly prices.

South Carolina Electric and Gas
Rate 27, Large Power Service Real Time Pricing (Experimental)

Tariff Description

This is a bundled, CBL-based tariff availabletstomers with at least 1 MW monthly billing
demand. Each customer’s CBL is based on oneofd@storical load data. In each billing
period, they are charged for their CBL energggesand billing demand Hte rates of their
otherwise applicable tariff, and energy congtion above/below the CBL in each hour is
charged/credited at the prevailihgurly energy price. Hourlgnergy prices are based on the
company’s day-ahead forecast of their systanblda, plus several adders, including a rationing
charge applied when regional generation reseavesow, a small risk adder, and a small
transmission charge applied only to incretaéosage above the CBL. Hourly prices are
communicated to customers by 4 PM of the previday. Each year, the customer’s CBL is
reviewed, and if more than 208btheir energy use or demand in the previous year was exposed
to RTP prices, then the CBL is adjusted so timy 20% of energy use is exposed to real time
pricing.

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1995 in respons@terest among customers who were aware of
RTP tariffs offered by other utilégs in the region and wanted access to market-based prices, in
many cases to facilitate load growth. Astsuoad management or peak demand reduction were
not explicit goals of the tariff.
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In general, the tariff has not been a particidaal point for the company, and little or no
marketing of the tariff has been conducted. Thié ia currently designated as a pilot, although
it has no enrollment cap. For the time being, SCE&@aaning to maintain its status as a pilot,
since this allows the company to cancel the tarifii@ut a formal rate casdn terms of possible
future changes to the tariff, they are lookintpinffering risk management products, in response
to interest expressed by custens concerned about higher bills.

Participation

Twenty-one customers are curtlgrenrolled on the RTP tariff, comprising a combined peak
demand of 347 MW. Over the lasveral years, six customervedeft the tariff, possibly due
to a moderate increase in hiyyprice volatility.

Load Response

While no analysis has been conducted to measurkaracterize particgmts’ price response, it
is generally assumed none of the custoroarthe tariff are particularly responsive to
movements in hourly prices. The tariff was md&énded to elicit priceesponse, and customers
enrolling on the tariff did so witthe expectation that theyowld save on energy costs without
having to modify their consumption patterns.

Southern California Edison
Schedule RTP-2 and Schedule RTP-2-1

Tariff Description

Southern California Edison (SCE) offersotsimilar unbundled, multi-part RTP tariffs to
customers with a billing demand éxcess of 500 kW in at least three months of the year. On
both tariffs, customers are subject to hourly pricesill of their energy use, as well as a billing
demand charge. Hourly priceedrased pre-established schedaksociated with nine different
day-types. Each day-type is defined in teohthe maximum temperature of the prior day, the
season (summer or winter), and the weekday (weekday or weekend)Xach day-type is
associated with two sets of 24 hourly prices: seefor marginal engy and generation capacity
costs and one for marginal distation costs. On the hottestnsmer weekday afternoons, hourly
prices reach as high as $2.75/kWh and $&AWy, for the generation and distribution
components, respectively.

Schedule RTP-2-I has the same hourly pricecigles as RTP-2, but includes an interruptible
service provision. Customers on RTP-2-1 nomirzatem service level, and demand charges for
load above that amount are waived. Duringriruption periods, non-compliance penalties are
assessed on load in excess of thearnst’s firm service level.
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Tariff History: Utility Motivation and Goals

The RTP tariff was initially launched as a pilot in 1987, in response to customer interest. SCE
had excess capacity at the time and marginasseste below standardrifh rates. Customers
were interested in gaining access to theselg@nees and in obtaining the added degree of
flexibility that hourly pricing povided. In addition, some custens with high load factors were
interested in the rate, becawsebedded costs were rolled ibe hourly prices. For SCE, the
tariff offered an opportunity to generate amer satisfaction and potentially encourage
economic load growth.

When the California Power Exchange (PX) ope in 1998, the administratively determined
prices for RTP-2 and RTP-2-1 became obsoletee rltes were then closed to new customers,
and in their place, several new RTP tariffs wiateoduced with hourly RTP prices based on PX
day-ahead market prices. These new tariffs Wateg suspended when the PX ceased operation
in 2001, in the wake of the California energy crididore recently, efforts have been underway
by all three of California’s inn&or-owned electric utilities tdevelop a new generation of
dynamic pricing tariffs. One option under consat&m is to introduce a new RTP tariff, based
on a two-part tariff design.

Participation

Any marketing or customer outreach for RZBr RTP-2-1 was conducted informally through
account representatives, which ceased once tiffis t@ere closed to new participants.
Currently, 96 customers are enrolled in RI,Rzomprising an aggrate demand of 136 MW
(CPUC, 2002§° These participants span a wide ran§dustrial classifications, with the
largest representation by customer the industrial classificatns of construction gravel and
cement (18%), foundries (10%), and asphalt (9%).

Load Response

Tariff evaluations wereanducted in the early 1990’s, whicltinded some analysis of customer
load response. Among the approximatebdycustomers enrolled in 1988 and 1989, load
reductions of up to 16% were observed wheurly prices reached $2.70/kWh (Mak and
Chapman, 1993). Since these p#akiff evaluations, no detailezhalyses have been conducted
to assess the price responsiveness of a morent participant group. Anecdotal evidence
suggests that at least some ouostrs do monitor daily temperatures in order to determine which
price schedule will be in effeébr a particular day, but there is no evidence to indicate the extent
to which current customers on RTP-2 respond t@tians in hourly prices. Customers on the
successor RTP tariffs, which had hourly pricegéid to the California PX market prices, were
found to generally not respond to prices. Wheoggrin the state rosad become increasingly
volatile during the state'slectricity crisis, customers on tleeRTP rates were unable to modify
their operations in response, and watewed to transfer off of the rate.

6 CPUC, “Report of Working Group 2 on Dynamic Tariff and Program Proposals,” Rulemaking R. 02-06-001,
November 15, 2002.
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Southern Company (Alabama Power)
Rate RTP: Real Time Pricing (Industrial Power)

Tariff Description

Alabama Power offers an array of real time ipgctariffs. The most popular of these is Rate
RTP, a bundled, one-part tariff akadle to industrial customers. The tariff does not have any
explicit eligibility requirement for minimunaustomer size. However, it does include a
minimum bill charge that is assessed ongteater of the actual maximum billing period
demand, 90% of contract capacity,3 MW, which effectively sems to limit participation to
customers with a monthly peak demand of ctos@ MW or above. Hourly energy prices are
based on a day-ahead forecast of the Southern Company system lambda. If customers on
interruptible tariffs are expead to be called for interruptn, a $0.15/kWh reliability adder is
applied to the hourly RTP energy price. €8k total hourly prices are communicated to
participants by 4 PM, the dayipr. Alabama Power also offea number of financial risk
management products (“price peotion products”), including capsollars, and contracts for
differences, which can be purchased for thrarser billing months (June through September).

Tariff History: Utility Motivation and Goals

The tariff was introduced in 1993, in responseustomer interest in RTP and a corresponding
desire by Alabama Power to provide customers with additional choices. Alabama Power added
price protection products to its offering around 1995.

The utility saw some participant erosion thdldeed a period of extremprices but has more
recently seen renewed acceptance for the RTiP after a few years of price stability. The

utility continues to market the RTP tariff tugh annual meetings with potentially eligible
customers. Customers are regularly surveyed aheirtknowledge of rateptions in order to
ensure that account reps are providing sufficieiormation about each applicable rate option,
including RTP. Alabama Power account reps atsintain a close relationship with customers
on the RTP tariff, meeting annually to review bargtal price trends, dcuss risk management
strategies, and receive feedbaaknircustomers. With regard to risk management preferences, a
relatively small portion of the total load isdged, no doubt due to the fact that prices have
remained relatively low and stable in recent geakmong those customers that have purchased
some price protection product, contractsddferences are the favored product.

Participation

At its peak, the tariff had about 50 customers enrolled, with a total peak demand of

approximately 800 MW. Some participant eoosoccurred after 1999, when prices reached
$4.00/kWh, and many of the less responsive cus®arepped off the tariff. Currently, about
30 customers are enrolled, representing a coedbreak demand of approximately 500 MW.
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Load Response

A study was conducted to examine participaiotsd response during 1998-1999, when prices
reached $3.50/kWh. At that time, a relativelggiaportion of customers, about 60%, seemed to
provide some discernable price response. Howysugce that time, many customers have left
the tariff, and it is unclear whegr the study’s results apply tceetburrent set of participants.

Over the past several years, RTP prices havaireed relatively low and stable, and thus there
has been limited opportunity to evaluate theicgresponsiveness. The company assumes that
participants will respond at prices above $0.30kWut RTP prices have remained below this
level. Some anecdotal evidence indicatas$ turrent customerseagenerally not price
responsive — even among those that may hesfgonded in the past. A hypothesis is that
customers’ perceptions of what constitutes alftpgce” has changed: after having previously
endured prices in the range of $3.50/kWh, taeyno longer alarmed by more typical summer
peak prices, and are less inclined to respond.

As with the RTP tariffs of other Southern@pany utilities, customer price response is
integrated into plandispatch through a pdl@ price response model, run day-ahead on a
Southern Company wide basis.

Southern Company (Georgia Power)
Schedule RTP-DA-2: Real Time Pricing — Day Ahead
Schedule RTP-HA-2: Real ifie Pricing — Hour Ahead

Tariff Description

Georgia Power offers two bundled, CBL-based Rari#fs. The tariffs are similar in most
respect, differing primarily in terms of the coister eligibility threshold and the advance notice
of prices. RTP-DA-2 is availablto customers with monthlyepk demand of at least 250 kW,
and participants receive notifioan of firm hourly prices by 4 PMhe day prior. RTP-HA-2 is
limited to customers with a monthly peak demandtdéast 5 MW, and pactpants on this rate
receive a day ahead forecast of hourly pribesthese prices can be updated up to one hour
before they are in effect. Botlrifés have a 5-year contract term.

The process for establishing participants’ CBL d#fdepending on whether, at the time that the
customer enrolls in RTP, they are an existing aew load on Georgia Power’s system. If they
are an existing load, their CBL is developed fromirthistorical hourly load data. If they are a
new load, their CBL is based on an estimatedl lprofile. New commeral customers and new
industrial customers receive, dgfault, a CBL equal to 100%d 60%, respectively, of their
estimated load profile. New coshers can receive a CBL below thefault level if they are able
to demonstrate an ability todece their load to the reduceddd, or if they have similar

facilities that have already o®nstrated that ability.

In each billing period, the customer is charfmatheir CBL energy usage and billing demand at

their otherwise applicable t#frrates, and energy consumption above/below the CBL in each
hour is charged/credited at the prevailingyenergy price. Hourly energy prices are
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determined by Georgia Power based on projectbim®urly generation operating costs, line
losses, transmission costs, outages;astd a risk recovery factor.

Georgia Power offers RTP customers severalsyp@ptions for customizing their exposure to
price volatility. Customers can purchase additi@BL or sell back a pdion of their existing
CBL at a price based on the company’s forecabbafly prices at the time of the transaction,
thereby decreasing or increasingspectively, their exposure taqe risk. Customers can also
purchase a variety of financial risk managenpntucts to reduce their risk exposure, including
caps, collars, and contracts for differences.

Tariff History: Utility Motivation and Goals

The day-ahead tariff was first introduced aslatin 1992, and the hour-ahead tariff was started
in 1993. Both tariffs were made permanent@94. The tariff offering was motivated party in
response to a limited form of retail competitiorthe state. (The @egia Territorial Act

specifies that electricity consumers over 900 é¢onnected load have a one-time choice of
service providers). It was also motivatedesponse to customer requests to buy through
curtailable energy periods if they were willinggay the cost to GeomiPower. The tariff was
targeted for large, load-growth customerepwvould want access to lower average prices, and
price responsive customers, who would ble &b reduce their energy costs through load
shifting. While not necessarilyriginally envisioned as a demand side management (DSM)
strategy, per se, Georgia Power does currémtiyrporate price rgonse from their RTP
customers into their Integrated Resource Planning.

Participation

Georgia Power has, by far, the largest base niicpg@ants of any RTP tariff offered to large C&l
customers. Currently, about 1,540 customers axled in the day-ahead tariff, and 60 in the
hour-ahead tariff, which comprise 3,250 MW and 1,750 MW peak demand, respectively.
Participants in the hour-ahetatiff primarily consist of lege industrial and manufacturing
customers, although several military bases, unsityecampuses, and large office buildings are
also enrolled. The day-ahead tariff is comggbmore or less equally of commercial and
industrial customers. Unlike most other RTREffts, very few customers have left Georgia
Power’s tariff, even after periods extreme price volatility. In parthis can be attributed to the
variety of risk management prods@vailable to participants,he are kept informed of price
trends through annual workshops held by Georgia Power.

Load Response

Due to its size and notoriety, Georgia Power'$PRariffs have received a relatively significant
amount of analysis in order to characterizdip@ants’ price response. The largest load
reductions observed have been on the order of 800 MW, which occurred in 1999, when
participants faced exceptionally high pricésb1.50/kWh and $6.50/kWh in the day-ahead and
hour-ahead programs, respectively. Braithwad &'Sheasy (2000) report that, over a period of
high priced hours, participants in the hotwead tariff reduced their average demand by
approximately 250 MW in aggregate, and thosthenday-ahead tariff deiced their average ad
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by approximately 500 MW. In summer 2000, wipgites were less extreme than in the
previous year, the maximum load reductiorswl&82 MW. For the purposes of its IRP filing,
Georgia Power attributes a total peak demaddaion of 300-350 MW to its RTP tariffs, which
it judges to be a conservative estimate effihice response at summer peak prices of
approximately $0.10/kWh.

Despite the sizeable price respomsthe tariff, a relatively small percentage of customers on the
RTP tariffs, approximately 10%, are deemed tptee responsive. Because the tariff is, in

large part, targeted toward customers on the lohsieir anticipated loagrowth, many of the
participants have littlenterest or ability toespond to prices. Reer, price response is
concentrated among a subset of customers gpifinthose in the hour-ahead tariff, many of
whom are large manufacturing facilities wihoduction processes that can be quickly
rescheduled, and those with onsite genenatiCustomers with onsite generation begin
responding at relatively loprices, starting at a thiesld of approximately $0.08/kWh.

Southern Company (Gulf Power)
Rate Schedule RTP

Tariff Description

Gulf Power offers a bundled, one-part tariff to onsérs with an annual peak load of at least 2
MW. Hourly energy prices are based on the dagadtforecast of hourly system lambdas for the
Southern Company System. Embedded gemeraind transmission costs are recovered through
a multiplier (derived from the class average lpaafile) applied to the system lambda. Fuel
costs and embedded distributiorstsoare recovered through a fixadder. Hourly energy prices
are communicated to customers by 4 PM fontéet weekday, along with forecast hourly prices
through the sixth day out.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1995 and approved for permanent status in 1999. The
pilot had five stated objectives: (1) gain infation about customer response to hourly pricing,
(2) achieve peak load reductions, (3) encoeracpnomic efficiency, §4rovide value based
pricing, and (5) provide customsatisfaction. Part of the impettor offering the pilot was that
several customers had expressédrest in real time pricingln addition, since many of the
customers targeted for the gilead onsite generation andgeneration, the tariff was also
motivated by an interest in replacing a mooenplex tariff for stand-by and supplementary
service.

Currently, utility management has neither a paréidulpositive nor negative attitude toward the
tariff, and no plans exist for eliminating the thdr modifying it in any significant way. One
unintended, but potentially importaféctor that may impact the future of Gulf Power’s tariff is
that management is increasingly looking aaficial statistics ovehsrter-term periods (e.g.,
monthly compared to annuallypince these statistics tend togaaticularly variable for RTP
over short time periods, there is a condbat RTP may be looked upon unfavorably.
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Participation

The pilot was initially limited to 12 customers. this phase, Gulf targeted large industrial
customers, particularly those with ongigeneration or cogeneration, because they were
considered to be the most capable to respoddy@head hourly prices. After two years, the
participation cap for the pilot v8aexpanded to 24 customers id@rto gain information about a
more diverse array of customer segments. Mdrilgese new participants were commercial and
institutional customers withowinsite generation capabilitie§Vhen the tariff was made
permanent, the enrollment cap was removed.

Throughout the course of the gilperiod (1995-1999), 22 customerstpapated in the tariff.
Thirteen were industrial custonsefincluding six from the chemical sector, two from the forest
products industry, and the remaining from an dsesent of other industries. The other nine
participants were primarily stitutional customers, including four government agencies (e.g.,
military facilities), three health care facilitieed a university. The tariff achieved its maximum
enrollment of 20 customers in summer 1998. ddmbined peak demand of these customers

was approximately 160 MW, with industrial customers accounting for ~50 MW and government
agencies accounting for 80-90 MW.

To a significant extent, enroliment is limited the makeup of Gulf Power’s customer base.
Gulf's service territory is dominated by residehéiad military customers, with relatively little
heavy industry. Only about 40 accounts nteet2 MW minimum size requirements of the

tariff. The RTP tariff has been pro-actively maddeby account representatives to most of these
customers through targeted meetings that prosidédomers with bill analyses to compare costs
between RTP and their current tariff. The pthriff evaluation reveald that almost all
participants received some bill savings, etl@se that were unable to respond to prices.

The tariff experienced significant attritidollowing the summers of 1998 and 1999, when
marginal costs rose dramatically, and ho®TyP prices reached as high as $2.00/kwWh. In
response, two-thirds of the customers leét tériff, many of whictwere relatively price-

inelastic, such as military facilities and hospitalsking onsite generation. Since then, some
rebound in enrollment has occurred, bringing curpamticipation up to thieen customers with

a combined peak demand of about 100-150 MWmn&of these are returning customers that had
previously dropped off the tariff. Recent enrollmsnattributed to both lower prices, due to
milder weather and adequate capacity in thet@&yaotCompany system, and a shortened contract
period for the tariff, decreasing some of the perceived risk of enroliment.

Load Response

An analysis of participantgrice response during summer 1988s conducted as part of the
pilot tariff evaluation (Gulf PoweCompany, 1999). This analysisvealed that the maximum
load reduction achieved was 23 MW, when prices reached $0.70/kWh. This represents a
reduction of about 15% relative to participgiraggregate peak demand of 140-150 MW. At
more moderate prices of $0.15-30/kWh, load reduastiwere in the range of 5-10 MW, or 3-4%
of peak demand. Comparing the response of differestomer segments, almost all of the price
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response came from either industrial custom&I W) and from a university that responded to
price spikes by running severalgeneration units otherwise usaaly for instructional purposes
(3 MW). Although the five government facilitieemprised almost 90 MW of peak demand, the
maximum load reduction was less than 3 Maden when hourly prices reached $0.70/kWh.
These findings comport well with customer survesgults, which revealed that only 12% of
participants indicated &t they had any substantial abilityrespond to prices, and only one
guarter indicated that price signals had any ickemable impact on their energy management.

Many of the customers that were unable to resporulices left the tariff after two consecutive
summers with particularly high prices. No iapdh analysis has been conducted since then in
order to gauge the price respomgiess of the remaining customers. However, of the thirteen
customers currently receiving RBBrvice, four to five appe#n provide some significant level
of price response. These inde several industrial customevih large batch processes and
several customers with onsite generation. Theameing participants arsplit fairly evenly
between those that provide moderate price respand those that provide essentially none. For
the entire portfolio of customergrice response appears to bematerializing at threshold of
about $0.15-20/kWh. While an opportunity hastpedrise to observihe response of the

current set of customers to vdrigh prices, tariff managers assuthat the response would be at
least 15% of peak demand, since this was & lef response observedring the price spikes

in the summers of 1998 and 1999, when a largel®u of additional non-responsive customers
were on the rate.

Tennessee Valley Authority
Variable Pricing Interruptible Program, Sif@ustomer RTP Pilot, and Two-Part RTP

Tariff Description

Tennessee Valley Authority (TVA) has three bwajimulti-part RTP tariffs. The Variable
Pricing Interruptible (VPI) Programs available to customersoin industrial, manufacturing, and
university SIC classificationsith a demand exceeding 5 MWCustomers on VPI hominate
some portion of their load as firm, which they ghase under the standard, firm service tariff.
The remaining portion of their load is interrupgiland is charged at hourly prices developed
from projections of the averagest of the top 1,00MW of generation in that hour, plus a
markup. VPI participants have several optiotateel to advance notiad hourly prices (day-
ahead or hour-ahead) and advance noticaferruption (5-minute or 60-minute). During
interruption periods, an “excess ta§s charge” is assessed on usage above the firm load level.
Participants in VPI are also subject to a rhgnbilling demand chargessessed on their total
load (firm plus interruptible).

TVA offers a similar tariff, on a pilot basig) customers with peak demand under 5 MW.
Similar to VPI, participants in this pilot nominate a firm load level, which is priced at the
standard, firm service rate, ane timcremental usage above their fimad is interruptible and is
charged at hourly prices. These hourly pricesmaade available for participants on a day-ahead
basis. A demand charge is assessed, baseathrparticipant’s histazal billing demand, which
provides participants with an oppanity to add new load withousaociated demand charges.
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The third tariff is a CBL-based tariff availablelpmo customers larger than 20 MW. The tariff
is treated as a financial oveylavhere all the provisions ofaustomer’s existing contract mix
continue to apply to their stomer baseline load (e.qg., firm load and interruptible load
provisions). All hourly incremental/decremtal usage relative to the CBL is then
charged/credited at a price eft@TVA's projected top-of-stck marginal generation cost
plus/minus a risk recovery factor. Notifiaati of hourly prices is provided on an hour-ahead
basis.

Tariff History: Utility Motivation and Goals

VPl is an outgrowth of an earlier tariff,@ieconomy Surplus Power (ESP) program, which TVA
has offered since 1986. The tariff was motivategkatially by an interest in promoting load
growth. At the time, TVA had excess generattiapacity, and many industries in the region also
had slack in their production capacitThese customers were interested in gaining access to the
low cost marginal supplies, and TVA wamgarly interested in improving the capacity

utilization of their generatn fleet. ESP was renamed VPI in 1999, when several tariff
modifications were made. Hourly prices unB&P were based on the actual (as opposed to the
projected) cost of the top 100 MWW the generation stack for ealsbur. With VPI, price quotes
(either hour-ahead or day-ahead) are firm, andrder to reduce price vdibty, the prices are
based on the top 1,000 MW in the generationkst&oing forward, no major modifications to

the tariff structure are plannedifadugh TVA may consider closirtge tariff to new load, due to
the already sizeable participation level.

The small customer pilot was introduced in 1988gsponse to interest expressed by customers
below the minimum size threshold for the ESP program. At the time, it was the only
interruptible tariff available to customers ofdtlsize; but since then,standard, flat price
interruptible tariff has become available to cuseérs in this size range. Because the RTP pilot
has not garnered much participation, and idikelly complex to administer, TVA has recently
been moving its RTP customers onto the stanciéedruptible tariff with fixed prices for all

load, and is considering closing the pilot.

The two-part RTP tariff is the newest 0fA’s RTP rates, introduced in 2000/2001. Unlike the
other tariffs, which were principgildriven by an interesh stimulating load growth (at least in
their initial stages), the two-paR TP tariff was offered specifically for the purpose of reducing
TVA'’s exposure to price volatility.

Participation

Marketing for both VPI and the small customédofhave been conducted in concert with TVA’s
distributors, by sponsoring infimation sessions and distribgi brochures. TVA has conducted
some additional marketing directly with costers through regionalade associations for
industrial and manufacturing custers. Interest in VPI hagbn quite significant, with 375-400
customers currently participag, comprising a total VPI contract demand of 3,400 MW. This
amounts to between two-thirds and three-quadkadl qualifying customers. Most of the
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participating customers are sedvthrough one of TVA'’s distribats, although the majority of
the load is associated with customers directly served by TVA.

In contrast, participation in the small custorpéot has been quite modest. Currently, 6-7
customers are on the tariff, with a combined demand of approximately 10 MW; and the
maximum enrollment at any time has been 12 custemThe limited participation is, in part,
attributable to the increase pnice volatility that emerged sa after the tariff was introduced,
which discouraged customers from joining theéffteand led to the departure of a number of
early enrollees. Many customers looking for discedmtates are likely thnd that the standard,
flat price interruptible tarifprovides a similar discount, with less associated risk.

The two-part RTP tariff is applicable to a mwsthaller base of custars (approximately 35 are
eligible), and thus any information providedcgstomers occurs throughdividual meetings.
Since first offered, approximately five customéave participated in the tariff.

Load Response

Participants in VPI provide a substantial levepdte response, and TVA operators and planners
incorporate this response inday ahead scheduling and longataesource evaluations. Many

of the customers in the tariff, particularlyetlarge commodity producgrhave three production
shifts, and respond to high price periods byhedaling certain producticactivities to another
shift. Typically, the pattern of response ¢@ncharacterized asséep function, with 200-300

MW of load shifting that occurs when averggees during a particular shift reach $0.04/kWh.
The several customers in the twart RTP tariff have also beéound to shift loads in response

to prices, although the magnitude of thigp@sse has not been gquiatively assessed.

In contrast to the other two tariffs, participaatsthe small customer pilot have exhibited very
little response to price ovements. Customer interest in ttasiff was driven chiefly by a desire
to gain access to low, marginal-cost basedggnprices; and the several customers who have
enrolled in the tariff apparently did so withdbe intent to respond twourly price variation.

Due to their smaller size, many of these custienmay not have the apéional flexibility of
some of their larger counterpaitsVPI, and therefore may lienited in their aldity to respond
to prices.

Wisconsin Electric
Experimental Real Time Pricing

Tariff Description

Wisconsin Electric offers a bundled, multi-pariffo customers with an average monthly
billing demand of at least 500 kW. Customergtentariff are charged for all of their usage at
hourly energy prices, in addition to demand glear Hourly energy prices include several
components: a marginal energy cost based on aldegel forecast of internal operating costs, a
marginal generation capacity cdstsed on loss of load probabjliand several other factors.
The hourly energy prices are communicatepgadicipants by 4 PM, the day prior.
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Customers can opt for firm or non-firm servicetba tariff. Customers that receive non-firm
RTP service receive a demand credit on the diffeedetween their caiaict demand and their
firm power demand. During interruption pmats, a non-compliance paity is assessed on
demand in excess of the firm power level.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1996g&ted towards indusaél and manufacturing
customers. The motivation for the tariff wagtovide opportunities to savings for customers
that had the ability to monit@nd respond to energy price signalius, customer retention and
load management were both objectives of the offering.

Current enthusiasm for the tariff is low, largélue to perceived price risks to the customer
outweighing the potential customer savings. Gtapany is in the process of designing a new
RTP tariff, based on a two-part design thaynmelude price-risk management products (caps
and collars).

Participation

The pilot participation is cappeat a combined 300 MW of axage monthly billing demand.
The tariff has not been heavily marketedd @ince being introduced 1996, only three
customers have signed up for the tariff. Al have dropped out of the tariff over the past
several years. While hdwrmprices in the tariff have remaineélatively flat (due to Wisconsin
Electric’s resource mix), customers were reportediyilling to bare the dditional risk or incur
the additional costs associatelhamonitoring energy prices.

Load Response

No information is known about the price respoofthe three previous stomers on the tariff.

Xcel Energy (Northern States Power Company)
Experimental Real Time Pricing

Tariff Description

Xcel Energy offers a bundled, multi-part RTAftan their Minnesota and Wisconsin service
territories, available to customers with an ager monthly on-peak demand of at least 1 MW.
Customers on the tariff are charged for all @itlusage at hourly energy prices, as well as
several demand charges. Hourly energy pracesased on day-ahead forecasts of marginal
energy costs, plus a proxy for marginal capacistsderived from project system load levels.
These hourly energy prices are communicatquhtticipants by 4 PM, the day prior.

The rate also includes an intgptible load option, which prové$s a demand charge discount to
customers who agree to reduce their load, wit hours’ notice, to a pre-determined (i.e.,
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“firm”) power level at least 500 kW below tlie@nonthly access demand. During interruption
events, a non-compliance penalty is assessatbmand in excess of the customer’s pre-
determined power level.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1997, wathenrollment cap of 300 MW total average on-
peak demand. The tariff offering was a respdasan order by the Minesota Public Utilities
Commission (PUC), requiring Xcel fthase out its experimentaléle part time-of-day rate and
replace it with an RTP tariffThe objective of the pilot was to gerate some levef experience
and administrative infrastructure that coplatentially inform and support a permanent RTP
tariff at a later date. The motivation for expeenting with rate design, in general, was to
provide more efficient and equitable price signashich would also serve to encourage load
management and reduce contributions to system peak loads.

The RTP pilot was originally intended to last for two years, but was extended on several
occasions in order to allow Xcel sufficient timenb@nage administrative issues and develop rate
design improvements for a replacement tariff.e Tikility submitted a proposal for a new, two-
part tariff in 2001, but they later withdrewetiproposal, citing issued “administrative
complexity and controversy” (MPUC, 2001). part, this controversy was associated with
opposition by several large industrial customerh&oCustomer Baseline Load (CBL) feature
inherent in two-partariff designs. A singléarge industrial customemrolled on the existing
RTP pilot argued that their costs would rise saigally on the proposed twpart tariff. This
customer was concerned that their lower-caatl loharacteristics, which are recognized by the
one-part RTP tariff, would not be recognized whéled at the standarditiff rate as part of a
CBL. Following withdrawal of the proposeditarevision, the PUC extended the existing one-
part pilot through 2003, and ordered Xceptopose a new replacement RTP tariff.

A new one-part RTP proposal isroently under review by the PUCThis proposal is limited to
150 MW total on-peak demand and differs fromdhiginal tariff in several ways intended to
address limitations of the previotagiff. The most significant fference is the structure of the
demand charge. On the new tariff, participanésadnie to select a contract demand level at or
above their average demand during all peakogétburs, upon which their demand charges are
based. During high-cost peak periods, a tadjenergy-based surcharg assessed on all
incremental energy consumption above theiramttdemand. This new method for assessing
demand charges serves to eliminate the problemai@nce on customer load history, which can
become increasingly unrepresentative over timélevet the same time allowing customers to
increase their loads in respen® low prices without a demand charge penalty. Another
difference is that, rather than exposing custenemunmitigated price vatility, energy prices

are based on a number of “day-types”, with gpecified energy pricesrf@ach of six different
time blocks. (The maximum price under thiside is $0.28/kWh.) This approach introduces
some of the stability of conventional TOU pnig while retaining the RTP feature of aligning
pricing with different daily conditions. The tinations for this feature were to simplify
participation and administration and to eliminstene of the risk exposure to customers, with
the hope of improving customacceptance and participation.
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Despite having proposed a new pilot desigoeMemains somewhat skeptical about the
feasibility of more widespread implementationRfP. First, the potential market for customers
willing to incur the additional risk and trartdeon costs associatedth monitoring and
responding to energy prices is deemed to laively small. And second, there has yet to
emerge any adequate resolution to the setstfilbiutional issues that arise when RTP provides
passive bill savings to participanwith lower-cost usage patterns. Customers not on the tariff
object to this outcome, since their rates nis&t to cover revenue requirements. But the
customers receiving these passive savings argii¢hd outcome is necessary and fair, since
more accurate pricing more clogeéflects the actual costs okihconsumption. So far, no
clear solution to this conflict has emerged.

Participation

Under a one-part RTP tariff, a custeris entire load is exposed fieal time prices. Due to the

risk to the customer entailed by such a deskgre| focused their magting on customers with

high load factors who would be expected toiewh at least 2-3% passive bill savings (i.e.,

without undertaking any price response). Teiel of passive savings was deemed necessary
compensation for the additional risk born by customers on the rate. Xcel identified
approximately 50 customers (out of 350 eligiblstomers) who would achies least this level

of passive bill savings. Accourgpresentatives met with these customers to discuss the rate and
presented them with static bill comparistosllustrate the expected savings.

Since its inception, six customers have enrollehéntariff (Xcel Energyet al, 2001). The peak
enrollment at any one time was five cusews) representing approximately 110 MW of
combined peak demand. Three of these custeteft the tariff after an unusually hot summer
in 2001 when prices rose dramatically. The dipg customers were refedly not equipped to
respond to prices, and thus their energy cosis considerably during this period. The two
customers currently receivingrsige under the RTP tariff represemcombined load of 90 MW,
the majority of which is assoced with a single, large customer.

Xcel attributes the limited partwation to a number of factors €&l Energy et al. 2001). Most
fundamentally, participation was limited by the mataof the tariff design. Only customers with
relatively high load factors for theglass, or with very low costptions for shifting load, could
expect to receive sufficient compensation fordtditional risk associated with a one-part RTP
tariff. Other customers would need to inggtsignificant and ongoing changes just to break
even. Xcel also cites the fact that the tisoiff design was unfamiliar, even for customers
familiar with RTP tariffs offered by other utilities. Both of these were factors behind Xcel's
2001 proposal for a two-part rate, which it expedo have broader appeal, since it would
expose customers to less risk and was a more familiar tariff design.

Load Response

Although the price response of RPparticipants has not bearmally analyzed, available
information indicates that some customers praviitée or no price response. The tariff was
targeted to customers on the basis of their pagsivsavings, without explicit consideration of
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their ability to respond to pre signals. Thus, some customers are likely to have enrolled
without the intention and/or the cajiléi to provide price response.

The two customers currently receiving RTP gardo provide some discernable response to
prices — which is, in part, why they remainectloa tariff following the period of high prices in
summer 2001. The larger of these two custemeduces their load by approximately 85%
above a threshold price ingtliange of $0.10-0.15/kWh. Thisrmapany has reportedly invested
significant time and money into developing mauifiring strategies,dming personnel, and
setting up necessary energy monitoring and mament systems to respond to prices.

Xcel Energy (Public Service Company of Colorado)
Real Time Pricing Service

Tariff Description

Xcel Energy offers a bundled, CBL-based R&Rff to customers in its Colorado service

territory with an annual peak demand ofestdt 500 kW. Each customer’s CBL is developed
from historical hourly load data from the twelvenths prior to servicender the RTP tariff. In
each billing period, a participantéharged for their CBL energy usage based on their otherwise
applicable tariff. A demand alhge, referred to as the Access Charge, is applied to the
customer’s actual monthly peak demand to veed &D costs, and a second demand charge, the
Production Demand Charge, is apglto the their CBL billhg demand to recover embedded
generation costs. Energy consumption above/b#tewCBL in any hour is charged/credited at
the prevailing hourly energy price. Hourly enemgices are based on a day ahead forecast of the
marginal cost of energy to serve native lo&diring periods of low reerves-to-load ratio, a
marginal capacity charge, based on an estiofatearginal outage cost, is added to the hourly
price. Participantare notified of hourly energy prices by 4 PM of the day prior.

If customers purchase their CBL under an inteifblg service tariff, the CBL is temporarily
reduced to zero during interrupii periods, and all of the provisioakthe interruptible service
tariff apply, as though the customer wad participating in the RTP tariff.

Tariff History: Utility Motivation and Goals

The tariff was introduced as a pilot in 1997. Thédftavas most directly motivated by interest
from one large customer who was receiving RTP service in several other utility service
territories. The Colorado Public Utilities Conssion order approving the pilot indicates that the
company was also interestiedreducing peak demand, providi more efficient pricing, and
gaining administrative experience with marketdzhpricing, in anticipation of a competitive
retail market (Colorado PUC 1996). Participatiorswatially limited to cistomers larger than 1
MW, but the minimum size requirement was latecreased to 500 kW, in order to encourage
greater participation levels. The pilot is currersy to expire at thend of 2004, and the utility

is not expected to file for a tariff extension.
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Participation

With the exception of brochures initially distriledtto customers largéman 1 MW, marketing

for the tariff has not been particularly actie@d information about the tariff is provided to

customers largely at the discretion of individaatount representatives. Perhaps as a result,
participation has been somewhat limited. Apqmately nine to ten customers have taken

service under RTP over the course of its existéogeof approximately 1,300 eligible), and the
maximum enrollment at any time has been tiustomers. Currently, three customers are

enrolled on the tariff. Xcel also has one @ystomer, a municipalater board, who is not

enrolled on an RTP tariff, but who is receivingwsee under a special contract that incorporates
RTP-based pricing features. This customerdaumber of sites with generation and their

special contract was devised largely as a replacement for an expiring power purchase agreement.

Load Response

An evaluation of the pilot was conducteatdiled with the Colorado Public Utilities

Commission in 2002. The evaluation examinedigpants’ load response on an average
monthly basis. In general, minimal var@tiin prices occurredver the study period (2000-

2002), and consequently the ability to asses®pasponsiveness was limited. Prices did rise
during winter 2000/2001, reaching an average monthly price of $0.13/kWh in December 2000,
but no discernable pricesponse was observed.
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