December 31, 2003

ViaHand Delivery

Honorable Magalie R. Salas, Secretary
Federal Energy Regulatory Commission
888 First Street, NE

Washington, D.C. 20246

Re:  Independent Assessment of Demand Response Programs of 1SO New
England Inc., FERC Docket No. ER02-2330-

Dear Ms. Salas,

On June 6, 2003, the Federal Energy Regulatory Commission (“Commission”)
issued an order in the above-referenced docket which, among other things, directed SO
New England Inc. (the “1SO”) to “prepare and submit an ‘independent’ in-depth process
and impact evaluation and market assessment of its 2003 demand response programs by
December 31, 2003, and to provide a similar evaluation by the end of each calendar year
until and including December 31, 2005.”* The SO retained RLW Analytics and Neenan
Associates to prepare this assessment, entitled An Evaluation of the Performance of the
Demand Response Programs Implemented by |SO-NE in 2003. The report contains
descriptions of each of the demand response programs, descriptions of program
participation and performance, an analysis of the market impacts of both demand and
price response programs, a comprehensive evaluation of the ISO’ s portfolio of demand
response programs, and a market assessment.

Pursuant to Rule 1907 of the Commission’s Rules of Practice and Procedure,? the
I SO hereby submits an original and 5 copies of this report in accordance with the June 6
Order. Copies of thisreport are being served on al persons on the Commission’s officia
service list in the captioned proceeding, as well as on the governors and electric utility
regulatory agencies for the six New England states that comprise the NEPOOL Control
Area. All NEPOOL Participants Committee members are being furnished with an
electronic copy of thisreport. 1n accordance with the Commission’s rules and practice,

! Order on Rehearing and Accepting in Part and Rejecting in Part Compliance Filings, 103 FERC 1 61,304
at P 69 (June 6, 2003) (“June 6 Order”).

2 See 18 C.F.R. § 385.1907 (2002).
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there is no need for these entities to be included on the Commission’s official service list
in this proceeding unless such entities already are or become intervenorsin this
proceeding. A draft form of notice that is suitable for publication in the Federa Register
isincluded in thisfiling, and a diskette containing this form of notice in electronic format
Is also enclosed.

Respectfully submitted,

James H. Douglass

SO New England Inc.
One Sullivan Road
Holyoke, MA 01040-2841
(413) 540-4559

Howard H. Shafferman

Craig Galligan

Ballard Spahr Andrews & Ingersoll, LLP
601 13" Street, N.W., Suite 1000 South
Washington, D.C. 20005

(202) 661-2205

Counsel for 1ISO New England Inc.

Attachments

cC: All partiesto FERC Docket No. ER02-2330-004 et al.
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| hereby certify that | have this day served the foregoing document upon each

person designated on the official service list compiled by the Secretary in these

proceedings.
Dated at Washington, D.C. this 31st day of December, 2003.

Pamela S. Higgins

Ballard Spahr Andrews & Ingersoll, LLP
601 13th Street, N.W., Suite 1000 South
Washington, D.C. 20005
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UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

)
New England Power Pool ) Docket No. ER02-2330-
)

NOTICE OF FILING
( )

Take notice that on December 31, 2003, 1SO New England Inc. (1SO) submitted an
Independent Assessment of Demand Response Programs as directed by the Commission in its
June 6, 2003 Order on Rehearing and Accepting in Part and Rejecting in Part Compliance
Filings, 103 FERC 1 61,304. The ISO states that copies of the filing have been served on adll
parties to the above-captioned proceeding.

Any person desiring to intervene or to protest thisfiling should file with the Federal
Energy Regulatory Commission, 888 First Street, N.E., Washington, D.C. 20426, in accordance
with Rules 211 and 214 of the Commission's Rules of Practice and Procedure (18 CFR 385.211
and 385.214). Protests will be considered by the Commission in determining the appropriate
action to be taken, but will not serve to make protestants parties to the proceeding. Any person
wishing to become a party must file amotion to intervene. All such motions or protests should
be filed on or before the comment date, and, to the extent applicable, must be served on the
applicant and on any other person designated on the official servicelist. Thisfiling isavailable
for review at the Commission or may be viewed on the Commission's web site at
http://www.ferc.gov, using the "eLibrary" link. Enter the docket number excluding the last three
digitsin the docket number field to access the document. For assistance, contact FERC Online
Support at FERCOnlineSupport@ferc.gov or toll-free at (866)208-3676, or for TTY, contact
(202)502-8659. Protests and interventions may be filed electronically viathe Internet in lieu of
paper; see 18 CFR 385.2001(a)(1)(iii) and the instructions on the Commission's web site under
the"e-Filing" link. The Commission strongly encourages electronic filings.

Comment date;

MagalieR. Salas
Secretary
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An Evaluation of the Perfor mance of the Demand Response
Programs I mplemented by | SO-NE in 2003

1 Program Description

SO New England, Inc. (ISO-NE) introduced several demand response programs on
March 1, 2003, concurrent with the introduction of Standard Market Design (SMD). The
new programs, that replaced the existing | SO-NE offerings that had been available since
2001, were organized into two categories, as follows;
Programs that provide reliability, the Real-Time Demand Response Program and
the Real-Time Profiled Response Program, and
Programs designed to encourage load reduction in response to high real-time
wholesale energy prices, which currently includes the Real-Time Price Response
Program.
Customers enrolled in a program through an Enrolling Participant, which isalocal
distribution company (LDC), competitive energy service provider or demand response
provider.* The program provisions are described further below. Complete details of the
| SO-NE demand response programs can be found in the program manuals available at the
|SO-NE web site (www.1SO-NE.com).

1.1 Real-Time Demand Response Program

The Real-Time Demand Response Program was designed for customers that can reduce
their electricity usage within either 30 minutes or two hours' notice. Compliance to
curtailment events, which are coincident with OP4 conditions characterized by expected
reserve shortfals, is mandatory. Participants that curtail load are paid the greater of the
LMP applicable to their location or the floor price, which is $0.50/kWh in the 30-minute
program, and $0.35/kWh in the two-hour program. 1SO-NE guarantees a minimum of
two hours of curtailment for each event. Participants are also eligible to receive ICAP

payments. Failure to comply with a curtailment event results in the forfeiture of ICAP

! Demand Response Providers are non-NEPOOL entities that aggregate and enrol| curtailable loads into the
demand response programs.

Section 1-Program Description Page 1
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payment accumulated for the month, and the customer’ s curtailment capability going

forward is de-rated accordingly.

Participation in the Real-Time Demand Response program requires interval metering
with Internet-based communication capability. The New England Power Pool
(NEPOOL) provides cash incentives for customers to purchase and maintain metering
systems that meet these requirements. The equipment incentive is either $2,200 or
$2,800 (depending upon installation requirements) provided that the facility enrolls aload
reduction of at least 100 kW. In addition to the technology incentive, participants that
commit to aload reduction of 300 kW or greater also receive up to $100 per month

towards the cost of maintaining the internet-based communication system.

One demand response program curtailment event was called during 2003, on August 15,

2003, applicable to the Connecticut zone only.

1.2 Real-Time Price Response Program

In the Real-Time Price Response Program, voluntary reductions in load by participants
are eligible for payment when the forecast hourly Zonal Price is greater than or equal to
$0.10/kWh and the 1SO has transmitted instructions that the eligibility period is open.?
Eventstypically start at 7:00 am. and extend to no later at 6:00 p.m. Enrolling
Participants and their customer participants are notified of price response events by
several means, including e-mail, pager and by a posting on the ISO-NE web site. Some
Enrolling Participants notify their program participants of price response events using
pagers, automated phone calls and other means. Meter readings for this program are

submitted daily to the I SO on the same schedul e as other meter data.

The Real Time Price Response Program allows for an additional data reporting option,
the Super Low Tech option, that allows customers that do not have daily meter reading
capabilities to participate in the program as long as the interval datais supplied prior to

2 The price forecast uses the Day Ahead Energy Market and Resource Adequacy Analysis.

Section 1-Program Description Page 2
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the 90-day resettlement period.> When the 1 SO performs the 90-day resettlement of the
Rea Time Market, the enrolling Participants for these resources will be paid for their

calculated response.

1.3 Real-Time Profiled Response Program

The Real-Time Profiled Response Program is for Enrolling Participants with loads that
are capable of being interrupted within a specified period of time after receiving
instructions to interrupt load from the ISO. The type of demand resources that might
participate in this program include aggregated residential super-thermostat programs, hot
water heaters, pool pumps and distributed generation. Individual customers participating
in the Real-Time Profiled Response Program are not required to have an interval meter,
in which case the Enrolling Participant is required to develop a monitoring and
verification plan (M& V) plan under the guidelines specified in appendix E of the Load
Response manual and submit the plan for ISO-NE for approval .*

The Enrolling Participant is paid the higher of the applicable Real Time Zonal Price for
interrupted consumption, or a minimum payment of $0.10/kWh for the actual statistically
determined response. Demand resources that participate in the Real-Time Profiled

Response Program are eligible to qualify as an ICAP resource.

1.4  Significant Changesin Program in 2003

Six significant changes were made to the program in 2003, as follows:
The former Type 6 Class One Demand Response program was restructured
into three different program options: a 30-minute notice option, a two-hour
notice option,” and a profile option;

% Only data sent to the 1SO within 36 hours of an event or true-up data sent before the 20™ of the month are
included in the original settlement. The Enrolling Participants typically send the Super Low Technology
participant load data after the deadline for inclusion in initial settlement.

* On November 25, 2003, in accordance with the FERC's directive, NEPOOL submitted a modification to
Appendix E of Market Rule 1, which permits the use of an ISO-approved M&V plan aswell as billing
quality interval metering to measure asset performance in any of the 1ISO’s demand response programs.

® In the 30-minute notice option, participants are required to reduce loads within 30 minutes of the ISO’s
instruction to curtail loads. The 2-hour option requires the participants to reduce loads within two hours of
the SO’ sinstruction.

Section 1-Program Description Page 3
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The minimum performance payment for the 30-minute response program
option was raised from $0.15/kWh to $0.50/kWh and that of the two-hour
response option was raised from $0.10/kWh to $0.35/kWh;

With the implementation of SMD in March, the performance payment for the
price and demand program was changed from a single, system-wide Energy
Clearing Price to the applicable zonal Locational Marginal Pricing (LMP);

M etering requirements were changed for Price Response participants to allow
hourly meter data to be submitted to ISO-NE on amonthly basis. This
provisionis called the “ super” low tech option;

All notification systems were unified under a single Internet-Based
Communication System Open Solution (IBCS-0S), that is fully accessibleto
the 1SO-NE control room;

The metering and validation methodol ogy, which was originally designed for
use in the Real-Time Profiled Response Program was expanded to be
applicable to all of ISO-NE’s demand response programs; and

Supplemental capacity payments by 1SO-NE to participants in southwestern
Connecticut were eliminated, and some Local Distribution Companies began
making these payments to their participating customers located in

southwestern Connecticut.

Considering that the program underwent such significant changes, | SO-NE chartered an
evaluation of the program, which was conducted by ateam comprised of RLW Analytics

and Neenan Associates. The results of that study are reported in the sections that follow.

Section 1-Program Description Page 4
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2 Program Participation and Performance

Participation in the programs implemented by ISO-NE in 2003, for the purpose of this
analysis, is defined by program enrollment as of August 31, 2003. Performance,
measured by the individual participants and collective program curtailments during

events, reflects the initial settlement

2003 Program Count by Month

data. Subsequent reports of program Demand and Price Particpants
performance may vary from those M
reported herein because initial settlement |
data may be revised during the 90-day m -
resettlement period. B

3 I I O B i
2.1 Participation wi ' I I I I i
Participation in both the price and " = u i
demand response programs peaked in Figure 2.1 2003 Program Participant Count by

Month

August of 2003, with 332 and 106
enrolled assets (participants), respectively.® As Figure 2.1 illustrates, the growth in

demand response program enrollments

2003 Subscribed MW by Month
Demand and Price Programs

leveled off by June. However, price

300

response program enrollments increased ° -

250

dramatically in July and again in August, ., |

largely the result of marketing -

campaigns undertaken by several LDCs.

The amount of load available for R

2003

curtailment, by program for the summer
) ) o Figure 2.2 2003 Subscribed MW by Month
months, is depicted in Figure 2.2. Load

®|SO-NE refers to the customers and the MW available from the demand and price response programs as
assets, the terms are used interchangeably herein. Throughout this and subsequent sections of this report,
the programs offered by | SO-NE are referred to as the demand program and the price program. In this
context, the demand includes several distinct program elements, the Real-Time Demand Response and the
Profiled Response Program, that differ with regard to program features, but that all are treated as
dispatchable resources for the purposes of maintaining system reliability. The price program refers to
participants in the Real-Time Price Response Program.

Section 2 — Participation and Performance Page 5
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subscribed in the demand program
increased from about 50 MW in March to
about 240 MW by summer’s start and
peaked at 261 MW in July. Price program
load enrollments were at their highest in
March (136 MW), and after a spring-time
decline, grew to in excess of 100 MW in
July and reached the summer peak of 130
MW in August.

MW of Enrolled Curtailable Load
by Load Zone and Program as of August 31, 2003

By % of MW subscribed

|---Demand Response-—|

|---Price Response-—|

Figure 2.3 Subscribed MW by Zone

Enrolled MW by zone and program areillustrated in Figure 2.3.” Participation in the

demand program was highest in Connecticut, which comprised about 62% of subscribed
MW, followed by Maine with 26%. No other zone comprised more than 6% of the total
load enrolled. The NEMA zone provided the largest amount of load (48%) enrolled in the
price response program with Connecticut (33%) being the only other zone providing

more than 8% of the total.

Demand Program Assets by County

Figure 2.4 Size of Demand Program
Assets by county

Price Response Assets County

Figure 2.5 Size of Price Program Assets by
county

" Herein, the term participant is used interchangeably to refer to the customer, and its curtailment quantity

isreferred to as curtailable load.

Section 2 — Participation and Performance

Page 6
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Figures 2.4 — 2.7 further illustrate the concentration of program assets. The concentration
of demand assets in Connecticut proved to be propitious since the single instance where
these assets were needed during the summer of 2003 was confined to the Connecticut
pricing zone. Conversely, opportunities for price response customersto curtail arose

throughout the year, in all zones, beginning in January.

Demand Program — Assetsand MW Price Program — Assetsand MW
/W \ =
Subscribed MW (249) 1 r 'IL/ 625 0 , !I 1
41\ 7 [siamwan)] | O L/ =
p— | -, ] -..“
A ME 7 \ME :
CH j \ /fr-”" 10—vr | | — /
! LW 6 i ,.Jq
v NH L \,(A 160 \ r wi Lo o
I e
12 | — |‘-£r1:{lu~1'ﬁ'.-{_/ 1 — W{"- -
15 —.IW"" ‘w:.'f- s, WA, 'rt,,_ﬂ—iu.& 71
or [yt e2 10 Y ) s
o 0
156 4 0 Tl
2
Figure 2.6 Demand Program Assets by Figure 2.7 Price Program Assets by zone
zone (counts and subscribed MW) (counts and subscribed MW)

2.2 Performance

This section describes the load curtailments provided by participants when demand
response program events were invoked and when price response program curtailment
opportunities were declared.

2.2.1 Demand Program Performance

Demand response program participants were called upon to curtail only once during
2003, on August 15. The event was applicable only to those participants located in
Connecticut. The event was indirectly related to the circumstances that caused the
blackout that affected electric service in many neighboring states on August 14. During

effortsto restore power, akey transmission asset in southwestern Connecticut failed on

Section 2 — Participation and Performance Page 7
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August 15. Consequently, ISO-NE system dispatchers declared a demand response event

as part of the actions it undertook to assure the reliability of the network.

August 15 Demand Response MW Curtailed

As aresult, demand response assetsin MW
Connecticut were called upon to curtail from .
8:00 am. to 6:00 p.m. on August 15, and o 1

wme Wa’e w(w to Conti nue to perform 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending

until midnight. Figure 2.8 illustrates the

August 15 Demand Response # Participants

amount of load curtailment accomplished by # 1o
hour and the number of assets delivering the i
curtailments by hour. i

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hour Ending

Overall, about 990 MWH were curtailed
over the 16 hour event, and the average Figure 2.8 August 15 Demand Program

orice paid for these curtailments was Event (countsand curtailed MW by hour)
$.40/kWh ($400//MWH). The amount of load curtailed quickly jumped to 80 MW by
9:00 a.m. and continued to increase to a peak level of about 110 MW two hours later.
After declining about 10%, the amount of load curtailed remained at around 80 MW until
4:00 p.m. when it started to decline to around 40 MW for the last hours of the first phase
of the event. From 7:00 p.m. to midnight, second phase curtailed |oad was quite steady in

the range of 22 - 28 MW.

Table 2.1 provides a breakdown of the curtailment performance by event phase. During
theinitial 8:00 am. to 6:00 p.m. phase, the average hourly curtailment was about 75
MW, about 2.5 times that supplied in the second, evening phase of the event. The large
fluctuation in performance (from 22 to 108 MW) in the first phase reflects the relatively
low first hour performance and the ramping down in the last three hours of the event.
However, during the critical mid-day period, performance was quite stable.

Section 2 — Participation and Performance Page 8
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August 15 Demand Response Program Load Curtailment Statistics
. Average
. Average # Avg. Hourly | Min. Hourly | Max. Hourly .
Hoffgsging Participgnts MW.H MW.H MW.H Curt:gl:re(r)]ft i
Curtailing Curtailed Curtailed Curtailed S
Participation
800-1800 46 74.8 22.3 108.5 1.6
1900-2400 27 28.2 24.0 31.0 1.1

Table 2.1 August 15 Demand Program Event Statistics

The maximum number of participantsin any one hour of the demand program
curtailment event of August 15" was 53. During the first phase, the average hourly
participation was 46, with about half that number providing curtailments during the
second phase as well. The average curtailment per responding participant was 1.64 MW
for the first phase and 1.05 MW for the second.

Price elasticity and three additional measures were developed to enrich the
characterization of performance. Price elasticity is anormalized measure of price
responsiveness, defined as the percentage change in the quantity of load used in response
to aone percent change in price. An elasticity of zero impliesthat no change in usageis
induced by price. An elasticity value of one means that, on a percentage basis, the
guantity used changes proportionality with the changein price.

Studies of how firms adjust electricity usage based on price changes under conditions
comparable to those of the ISO-NE demand program indicate the price elasticity among
real-time pricing participantsis relatively low, in the range of -.05 to -.15. That indicates
that a doubling of the price resultsin a 5-15% reduction in load.? In the case of the 1SO-
NE demand response program, the price during events increases by afactor of about 7 (to
$.35/kWh for those with two hours notice) to a factor of ten (to $.50/kWh for those that
receive 30-minute notice).® The average price elasticity for all demand participants that

8 Neenan Associates, Customer Response to Dynamic Pricing, A Review of Price Elasticities, March 2003.
® To calculate price elasticities, estimates of commodity (energy) costs to participants were developed using
LDC tariff rates. The resulting rates vary from $.02 to $.05, depending on the LDC and the customer class.

Section 2 — Participation and Performance Page 9
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curtailed during the August 15" event was -0.06, with individual participant elasticities
ranging from 0.0 to -0.13.°

Three other measures of performance were calculated, as follows:

1. The subscribed performance index (SPI), defined as the actual event load
curtailed divided by the amount of load the participant (or Enrolling Participant)
indicated that it would curtail during events, which is also the basisfor ICAP
(capacity) payments;

2. The peak performance index (PPI), defined as the actual event load curtailed
divided by the participant’ s noncoincident demand in 2003; and

3. The Customer Base Line (CBL) performance index (CPl), defined as the actual
event load curtailed divided by the participant’ s baseline consumption (its CBL).

The calculated SPI value of the August 15" event is 0.72, the PPl value 0.35, and CPI
value 0.48. A high SPI for demand participants is expected, since failure to curtail
jeopardizes the capacity payment received for the month. The PPI says that the
curtailments, on average, were alittle over one-third of the highest load used. The CPI
provides the most insight into the extent to which customers are curtailing load from the
level they otherwise would have consumed; on average, they reduced their usage from
what they normally would have

Price Response Program Monthly Event
consumed by 48%. Performance Summary
Total

2.2.2 Price Program Performance Respondent  MWH — Total
Month Count curtailed Payment
Table 2.2 . . January 93 531 $57,875
e 2.2 summarizes price response March 87 349 $37.363
program participation. SO-NE opened April 97 76 $7,605
. . June 111 434 $48,325
the window for price response program July 81 330 $33,254
. August 44 231 $27,591
curtailments on 32 days from January to Total 1951 212002

August 2003, for atotal of 341 event .
Table 2.2 Monthly Price Response Program

Event Statistics

19 Arc elasticities are average responses over event data, and thus they might not be applicable outside the
event circumstances (other price changes). A more comprehensive characterization requires estimating
price elasticities over all hours of the year employing atheoretically consistent statistical representation of
firm behavior, and explicitly accounting for other factors that affect electricity use.

Section 2 — Participation and Performance Page 10
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hours and resulting in 1,950.7 MWH of load curtailments. The number of participants

curtailing during event hours varied from as low as one to a high of 69.

The highest event participation rate was in August, at which time 332 customers were
enrolled in the program, but only about one in five of those participants actually curtailed
during an event. For participants that curtailed in any event, (1,525 hours of

participation), the average curtailment was 1.28 MWH per hour of participation.

Event days occurred in al but two months, February and May.*! March had the most
event days (10) followed by August (6), January and July (5), June (4), and April (2). The
total monthly event respondent count was highest in June, closely followed by January
and March. The winter event days are the result of so many of the generating units
operating during peak periods utilizing natural gas, which experience significant price
volatility in the early months of the year. Asaresult, LMP is significantly impacted by
changesin natural gas prices, and price events ensue.

The peak participation day was in early June, and the highest curtailment day wasin late
June, which was also the highest payout day (about $25,600). In total, price response
program participants were paid $212,012, about $140/participant-hour. The average price
paid for curtailments

Arc Elasticity Estimates for ISO-NE Price Response Program
Number of Performance
was $108/M WH Zone Respondents (MWh) CBL (MWh) Min Max Avg Std. Dev
CT 47 916 12,491 -0.74 0.00 -0.06 0.09
($0 108/kWh) ME 25 146 1,892 -0.34 0.00 -0.04 0.04
NEMA 8 32 551 -0.88 0.00 -0.10 0.15
H NH 1 6 166 -0.47 0.00 -0.06 0.08
AI’C (a\/erage) pr|Ce RI 7 34 508 -1.23 0.00 -0.15 0.22
L. SEMA 14 111 1,460 -1.50 0.00 -0.16 0.18
elasticities were VT 4 28 765 -0.18 0.00 -0.05 0.05
WCMA 31 169 3,956 -1.22 0.00 -0.09 0.12
. Arc elasticity is based on observed average change in load during events
deVeI Oped for p“ ce Number of respondents and performance from August 31, 2003 program DB
CBL calculated from load data.
progran] part| Ci pants Analysis includes only those price response program participants with positive performance

to quantify their price Table 2.3 Arc Elasticity Estimates for | SO-NE Price Program

™ While some event days were declared in February, final settlements have not been accomplished due to
the changeover to SMD in March. Thus, February event performance is not included in this analysis.

Section 2 — Participation and Performance Page 11
RLW Analytics and Neenan Associates



| SO-NE 2003 Program Evaluation

responsiveness.™? The mean elasticity was —0.08, about 25% higher than that calculated
for demand response participants. Table 2.3 displays average elasticities by zone. The
most elastic portfolios were those of SEMA (Southeast Massachusetts) and Rl (Rhode
Island). The very large maximum individual participant values (-1.50 for SEMA, -1.23
for RI, and -1.22 for WCMA) indicate that some customers are capable of very large

changes in usage in response to relatively low price changes.

The three performance indices described above (the SPI, PPI, and CPI) were estimated

for the price program as average values by zone. Figure 2.9 illustrates the results.

ISO-NE Price Response Program Participant Performance Indices
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Fiaure 2.9 Price Response Proaram Performance I ndices
Participants apparently are able to predict what they can provide, as the SPI is high (the

SPI istheratio of curtailed load to what was indicated on the enrollment form). But,
actual performanceis very low by either of the two other measures. Over half of the
zonal average curtailments are under 10% of their CBL, which measures what their usage

would have been if no event had been declared.

Modest program impacts are the inevitable outcome of the relatively low wholesale

prices and low price volatility that characterized the New England market since the

12 El asticities were developed only for participants that curtailed load. The operation of an on-site
generation unit is not consistent with the notion of price elasticity, but rather involves comparing running
costs to prices paid for curtailments.
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introduction of the SMD in March. The goal of the real-time price response program is to
reduce price volatility. Participants enroll with the expectation of benefiting from
curtailing when prices are high. Ironically, when market prices are low and stable, in part
due to the presence of these assets, which serve to restrain prices, opportunities for
participants to be paid to curtail are low. While participants might have been
disappointed, overal customers (and participants) enjoyed the benefits of lower prices
during 2003.

This year’s modest performance does not portend the long-term value of the program.
The mere presence of these assets acts to impose discipline on market transactions in the
real-time market which spill over into the in day-ahead and bilateral supply markets.
These but-for benefits are not observed directly, but nonetheless are real, since price
program assets provide aform of price volatility insurance. Should prices become much
more volatile than in 2004 or thereafter, price induced curtailments by program

participants will generate substantial benefits in the form of price abatement.

Section 2 — Participation and Performance Page 13
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3 Market Impacts of Demand and Price Response Programs

The 1SO-NE demand response program is designed to improve system reliability and the
goal of price response program is to abate price volatility. To measure the performance of
these programs in achieving their stated goals, methods that have been devel oped
specifically to measure the value of demand response were adapted to the | SO-NE market
circumstances, and then applied to the demand and price program events of 2003.

3.1 Demand Response Program Impacts

Curtailments under the demand program are invoked when an OP4 capacity deficiency
state is declared. Dispatched load reductions under these conditions are equivalent to the
sudden availability of additional supply resources. The result is that load curtailments
enhance system reliability and reduce the chances of reaching a state whereby loads have
to be shed in order to maintain system security. Therefore, the value of the demand

program isin how it improves system reliability as valued by consumers of electricity.

The value of curtailments by demand participants on August 15 was established by
employing a methodology that accounts for how reserves are valued. The methodology
involves establishing how curtailments impacted the system state and establishing a value
of that contribution, as follows:

1. What was the improvement in reserves due to the curtailments? Thisinvolves
determining the change in the loss of load probability (LOLP) that is attributable
to the load curtailments. LOLP relates the availability of system reservesto the
probability of an outage. The LOLP relationship is highly nonlinear — as the
reserve shortfall increases, the LOLP approaches a value of one more rapidly.
Small departures of reserves from the design level (NEPOOL specified 30-minute
and 10-minute reserve levels) of reserves increase the LOLP by arelatively small
amount. But, as the gap grows, the consequence of the loss of a generating unit or
transmission asset, or an increase in demand, has a more cascading impact on the
increase in the LOLP. At the extreme, adecrement in reserve availability results

in an LOLP of one, and an outage to some customers is inescapable.

Section 3 — Market |mpacts Page 14
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2. What was the improvement in terms of the expected amount of un-served energy
due to the load curtailments? L OL P defines the probability of an outage, but not
its magnitude. If an outage does occur, it may have a minor impact on the
population of customers. Operators invoke rolling blackouts to limit the
consequences of an outage on any part of the population. Under more severe
conditions, selected parts of the distribution system may be curtailed wholesale to
prevent more widespread outages. Defining the percentage of the customer load
that would be impacted provides a characterization of the impact of an outage.
The product of this factor and the change in LOL P defines the change in expected
amount of un-served energy, which for the purposes herein establishes the amount
of load no longer in jeopardy of an outage as aresult of the load curtailments.

3. How do consumers value such improvementsin reliability? The loss of electric
service resultsin cost to consumers, ranging from a minor inconvenience due to
an instantaneous flicker at a residence (the cost being that associated with
resetting the digital clocks) to catastrophic losses of output and the health and
safety consequences of widespread and sustained system-wide outages. To value
these impacts, researchers have employed damage cost studies and outage cost
surveys to ascertain the indirect and direct costs associated with outages of
various durations and notice.™
Cost studies seek to attach economic consequences to the loss of electric service,
such as lost sales, spoilage, overtime, cleanup, etc. Outage cost surveys measure
customers’ willingness to pay to avoid outages as the means for establishing the
cost of an outage.** Both methods produce a wide range of estimates of VOLL,
the value of lost load, from a few cents per kWh to over $100/kWh. The common
practice is to use an average value to guide system-planning initiatives, where
VOLL isused to determine what investments should be made. VOLLsin the
range of $2.00 to $5.00/kWh, which are intended to represent the average VOLL,
are often employed. When England and Wales adopted a centralized wholesale

3 The seminal work in thisareais R. Billington, R. Allen, Reliability Evaluation of Power Systems, Pitman

Advanced Publishing Program, Boston, 1984.

14 See G. Wacker, E. Wojczynski, R. Billington, Interruptible Cost Methodology and Results— A Canadian

Survey, |EEE/PES Winter Meeting, Vol. WM, 067, No. 6, Power Systems Research Group, Saskatchewan,

Canada, 1983.
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pool in 1990, they adopted an average, market VOLL of about $2.50/kWh as the
basis for calculating marginal outage costs that were an explicit element of pool
prices. Australiaand New Zealand still employ this market pricing mechanism,
and use aVOLL near $5.00/kWh. Many utility-based real-time pricing programs
use avalue of around $5.00/kWh to develop hourly marginal outage costs.

The methodology developed by Neenan Associates to evaluate the NY1SO’ s demand
response programs was used in the evaluation of 1SO-NE’s demand response program. ™
Values for the three elements defined above (the change in LOLP, the percentage of load
at risk, and the VOLL) during each hour of the event were established, and their product
represented the value of the curtailment for the hour. Hourly values were summed to
produce atotal event value.

Accurately establishing the change in LOLP and the percent of load that would have been
at risk of an outage would require an in-depth evaluation of the system state at each hour
of the August 15" event. Such an undertaking was beyond what was feasible for this
evaluation. Consequently, arange of values for the elements of the formulawas used to
develop estimates of the benefits associated with the demand program curtailments. Four
different levels of the change in VOLL were used (.01, .05, .10, and .15) and four levels
for the percentage of load at risk (1.0%, 2.5%, 5.0%, and 10%). Even the higher values of
the factors constitute a conservative estimate of the situation given the generally
constrained nature of the southwestern Connecticut system and the electricity supply

situation conditions in the northeast on August 15.%°

Since there is no definitive way to establish aVOLL that characterizes all New England
consumers, the valuation was conducted using both $2,500 and $5,000/MWh ($2.50 and
$5.00/kWh), values that have been used el sewhere for similar purposes.*’

1> See R. Boisvert, P. Cappers, B. Neenan, The Benefits of Customer Participation in Wholesale Electricity
Markets, Electricity Journal, April 2002, Vol. 15, No.3, pp. 41-51.
16 See NY1SO Bi-Annua Report on Demand Response Programs and the Addition of New Generation,
1F7ERC Docket No.ER01-3001-00, December 1, 2003, available at www.NY [ SO.com.
Id.
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The results of the valuation of the August 15" event are summarized in Tables 3.1 and
3.2, which provide benefit estimates for aVOLL of $2,500/MWh and $5,000/MWHh,
respectively. In thefirst table, where VOLL is assumed to be $2,500/MWh, demand
program benefits for alternative combinations of the change in LOLP (the rows of the
table) and percentage of load at risk (the columns) are displayed. For example, assuming
that change in LOLP is0.10 and percent of load at risk is 5%, the demand program
delivered $1,117,448 in benefits. Program payments were $396,594, resulting in a
benefit/cost (B/C) ratio of about 2.6.

Reliability Benefits Estimated for ISO-NE 2003 Demand Response Program; VOLL =

$2,500/MWh
% of Load at Risk
1.00% 2.50% 5.00% 10.00%
0.01 $22,350 $55,874 $111,749 $223,498
Change in 0.05 $111,749 $279,372 $558,744 $1,117,488
LOLP 0.10 $223,498 $558,744 $1,117,488 $2,234,975
0.15 $335,246 $838,116 $1,676,231 $3,352,463

Value of Lost Load (VOLL) set equal to $2,500/MWh.

Change in loss of load probability represent an improvement in system reliability.

Load at risk reflects the expected impact of an outage, had one occurred during the event.
Total Payments for load curtailed = $396,594.

Shaded boxes indicates cases where benefits to do not exceed payments.

Table 3.1 1SO-NE Demand Response Program Reliability Benefits Estimates; VOL L= $2,500/MWH

To clarify the role of the assumptionsin the outcome as measured by the B/C ratio, the
cellsin Table 3.1 where the B/C is less than one are shaded. For the VOLL case
illustrated in Table 3.1, which uses the more conservative value of $2,500/MWh, the
changein LOLP and percent of load at risk would have had to have been at the middle to
higher level of the range of valuesin order to achieve a B/C ratio greater than one. Given
that the actions taken by 1SO-NE system operators during OP4 indicate shrinking levels
of 30- and 10-minute reserves in southwestern Connecticut, it is likely that the 80-100
MW of load reduction provided by demand response participants resulted in a reduction
of expected unserved energy commensurate with the upper range of the system state
variables (the elements of the valuation formula) in the table, and it may have been

substantially higher.
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Thus, even a conservative approach to estimating the B/C concludes that the program
provided positive net benefits. Using a higher value ($5,000/MWh) for VOLL resultsin
higher benefits for each LOLP and Load at Risk pair, as Table 3.2 illustrates. Using a
VOLL equa to $5,000/MWh, all but the most conservative assumptions about the
contribution to reliability produce a B/C ratio in excess of one. The upper values of
system state elementsin the table (LOLP = 0.15 and % load at risk = 10%) produce a B/C
ratio that exceeds 17.

Reliability Benefits Estimated for ISO-NE 2003 Demand Response Program:
VOLL=$5,000/MWh

% of Load at Risk
1.00% 2.50% 5.00% 10.00%
0.01 $44,700 $111,749 $223,498 $446,995
Changein 0.05 $223,498 $558,744 $1,117,488 $2,234,975
LOLP 0.10 $446,995 $1,117,488 $2,234,975 $4,469,950
0.15 $670,493 $1,676,231 $3,352,463 $6,704,925

Value of Lost Load (VOLL) set equal to $5,000/MWh

Change in loss of load probability represent an improvement in system reliability.

Load at risk reflects the expected impact of an outage, had one occurred during the event.
Total Payments for load curtailed = $396,594.

Shaded boxes indicates cases where benefits to do not exceed payments.

Table 3.2 1SO-NE Demand Response Program Reliability Benefits Estimates; VOL L= $5,0000MWH

3.2 Price Response Program Impacts

Load curtailments provided by price program participants produce benefits to all
purchasers of electricity in the market in the form of bill reductions. Initially, lower real-
time market prices benefit those load serving entities in the market at the time of the
event. But, load curtailments during high price hours effectively reduce the overall
volatility of market price. Asthe volatility declines, so do the risk premiums that
suppliers can charge for hedged supplies, as buyers are otherwise inclined to make their

purchases in the spot market.

Tracing the sequence of effects for the real-time market to the day-ahead and bilateral

markets provides a foundation for quantifying the benefits of load curtailment in the real-
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time market. A reduction in load to be served, all else constant, resultsin a generating
unit (or several units) being backed down from the point at which it otherwise would
have operated. Because |SO-NE dispatches units according to an ascending bid supply
curve, the market-clearing LMP drops as load drops, all other things equal. In fact,
customersthat curtail in real-time anticipating benefits based on prevailing high prices
are victims of their own good intentions. By curtailing in response to high prices,
program participants also reduce the LMP they are paid for their curtailment. Thisisthe
primary reason that price response program participants are guaranteed a minimum
payment rate of $100/MWh for curtailments.

When loads are curtailed, and LMP drops as aresult, and price reductions are
immediately realized by buyersin the real time market. The direct benefits (bill savings
to purchasers of energy in the real-time market) are defined by the change (reduction) in
LMP times the load purchased from the real-time market during the event. Moreover, a
lower LMP implies alower risk premium for other buyers including those in the day-
ahead market and those purchasing through bilateral transactions; these are the indirect
impacts. Measuring these monetary flows requires devising a means for estimating the
direct and indirect price impacts. The market LM P reflects the curtailment-induced price
impact; the price is lower than it otherwise would have been. What is needed thenisa
means for determining what the price would have been had the curtailments not been
undertaken. That provides the direct impact, and a basis for quantifying the indirect
market effects.

The price impact of curtailments was estimated by first developing a statistical
representation of the load and LMP relationship for the ISO-NE market. This supply
relationship, which reflects the bid curves that are used hourly to set LMP, is then used to
simulate the impact of curtailments on LMP. The curtailed load is added to the load
actually served in each event hour, and the estimated supply curve indicates the
corresponding higher LMP. The difference between the actual and smulated LMP

defines the direct price effect of the curtailments.

Section 3 — Market |mpacts Page 19
RLW Analytics and Neenan Associates



| SO-NE 2003 Program Evaluation

A first approximation of the indirect market impact can be accomplished by calculating
the affect of the real-time price changes on the monthly average price; the result is that
the average price islower due to the lower prices during event hours. If the market were
perfectly fluid and adjusted instantaneously, then the market would reflect those lower
risks through areduction in the prices all other buyers pay for hedge contracts. The
product of the reduction in the average price times the amount of load purchased through
bilateral contracts would represent a first-order estimate of those savings. In redlity,
markets react with alag, so while some impacts are contemporaneous, others are felt over

the course of many months.

For example, if consumer prices are based on the monthly market prices, then the impact
at retail isfelt almost immediately. If retail prices follow market prices, but with alag,
then consumers realize the reduced prices in subsequent months. Finally, consumers that
are served under afixed, hedge price see no immediate impact. But, the lower price
volatility that results from price program curtailments puts downward pressure on
bilateral contract prices, so they too realize benefits, but in subsequent months.
Representing indirect impacts as the in-month reduction in purchasing costs associated
with bilaterals provides a useful and conservative first approximation until more complex
financial models can be developed to track the cascading effects of the price response
program on other market prices.

The degree to which curtailments impact real-time LM Ps depends on the slope, or
steepness, of the supply curve at that time the curtailments are undertaken. The steeper
the curve, the more pronounced the reduction in LMP. The measure of the steepness of
the supply curveisreferred to as the supply flexibility, which is defined as the percentage
changein LMP resulting from a one percent change in the load served. The higher the
supply flexibility, the greater the impact curtailments exert on LMP. Because the market
underwent substantial structural changes during 2003, supply curves were estimated for
the ISO-NE market for three distinct periods. The first was for January and February, the
pre-SMD period. The second was for the period when the SMD was initially introduced,
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March —May (Spring), and the third for June — August (Summer), when the SMD was

fully implemented.

Figure 3.1 illustrates |SO-NE real-time market prices for the three periods modeled.

There was a change in the price level and volatility from the winter of 2003 to the

summer of 2003, which indicates that the supply relationship changed from the winter to

the summer of the year (Table 3.3). The estimated supply flexibility in the winter (3.0)
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Figure 3.1 Real-Time Market Pricesfor 1 SO-NE in 2003

relative high, indicating that the now familiar hockey-stick shape characterized the supply

curve. However, by spring, when the SMD was fully implemented, and throughout the

summer, the market supply curve was flatter, as indicated by the lower supply
flexibilities shown in Table 3.3.

Table 3.3 aso provides the average load and price data cal culated during the price event

simulations for the three periods. Because of the relatively low price flexibilities in each

Section 3 — Market |mpacts

RLW Analytics and Neenan Associates

Page 21



| SO-NE 2003 Program Evaluation

Price Response Program 2003 Summary of Market Price Impacts
Load (MW) Price (MWH) Supply
Actual Simulated | Change Actual Smulated |  Change Hexibility
Winter 1,357,219 1,357,750 531 $ 8756 $ 87.66 ($0.10) 30
Spring 1,794,432 1,794,857 425 $ A9 $ 94.82 ($0.03) 06-18
Summer 1,370,938 1,371,932 9 $ 7805 $ 78.16 ($0.12) 02-21
Values are the average impact for the entire Market (Winter) and for Zones (Spring and Summer)

Table 3.3 1SO-NE Price Response Program - Summary of Market Price Impacts
time period, price response program curtailments resulted in very small changesto LMP
during declared events. In January, program curtailments caused a change in price of
about $.10/MWh, less than one tenth of one percent. The price impact was even lower in

the spring, but dightly higher in the summer period.

The benefits associated with price program curtailments were estimated for each of the
three periods, and are summarized in Table 3.4. The benefits, which represent bill
savings, were constructed by calculating the price change in each event hour of each
period. Bill savings are the direct impacts, the product of the price reduction times the
load transacted in the real-time market. Hedge savings listed in the table represent the
indirect effects, conservatively estimated as the product of the change in the average
monthly LMP times the load served through bilateral contracts, which was assumed to be
60% of the total system load. Program payments are the monies participants received for
curtailing. The market impact ratio is the ratio of the total savings to total program

payments, which is provided in Table 3.4 for each period and for the year.

Overadl, the program benefits realized by buyers of electricity (and eventually by

ISO-NE Price Response Program Market Impacts

Season Bill Savings Hedge Total Program Market
Savings Savings Payments Impact Ratio
Winter $24,542 $75,163 $99,705 $46,187 216%
Spring $2,499 $28,563 $31,061 $38,264 81%
Summer $9,150 $83,944 $93,094 $85,631 109%
Total $36,190 $187,670 $223,860 $170,082 132%

Bill savings are the price change in the real-time market times the load that cleared in real time.
Hedge savings are the corresponding induced change in the monthly average real-time price times
the bilaterally contracted load.

Table 3.4 1SO-NE Price Response Program - Summary of Total Market | mpacts
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consumers) exceeded the payments made by 1SO-NE to participants by 32%. The
relatively low ratio reflects system conditions; prices were generally stable throughout

the year. Moreover, prices were

Price Response Program

relatively low even during events; Event Statistics - 2003
only about one-third of event hours [Total event days 32

Total event hours 341.0
were above $.10/kWh (see Tables  |Total MWH curtailed 1950.7

. . Max. MW curtailed in any hour 25.4

3.5and 3.6 and Figure 3.2). While Avg. MW curtailed/event hr. 5.72
there were over 100 hours with Min. MW curtailed in any hour 0.0

Max. Participants curtailing any hour 69
prices above the threshold, Min. Participants curtailing any hour 1

Hours of participation 1,525

program provisionsresulted in a
i Table 3.5 2003 Price Response Program Event

low capturerate. Events, whichcan  gatistics

begin as early as 7:00 am. and last

until 6:00 p.m., are declared when | SO-NE foresees at |east one hourly price above the

$100/MWH threshold in that period. In 2003, however, the high hourly prices occurred in

groups of afew hours dispersed over the 32 days of declared events. Consequently,

customers curtailed in many hours when prices were relatively low, and the market price

impacts were therefore small.
Price Response Program Bvents LMPs - 2008

Zone Total Byt Numberof Hours  %HurswithLMP - Avg. BEvent
Hours with LMP>$100 >$10 LvP
\) 22 73 % $0
NH 197 67 % 87
WOVA 13 71 3% 1
R M @ % 87
VA 12 8 K<) $0
Vene 161 48 % $6
NEVA 21 7 3% 87
Comn 287 % 33 $8

Table 3.6 1SO-NE Price Response Program — Event Price Summary

Still, the program delivered total savings that exceeded payments to customers for their
curtailments. Under more severe system conditions, with supply flexibilities of five (5) or
higher, which characterized the NY1SO market in 2001 and 2002, curtailments of this

magnitude would produce much higher relative benefits.
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4 Program Evaluation
41 Overview

| SO-NE commissioned the team of RLW Analytics and Neenan Associates to conduct a
comprehensive evaluation of its portfolio of demand response programs. The study was
undertaken during the period mid-September through December 2003. The evaluation
was comprised of five main elements:

U A process evauation study,

O A market impacts evaluation,

O An assessment of customer satisfaction,

U A product and feature preference study, and

U A market potential study.

The process evaluation study identified the procedures and processes involved in
implementing the program and evaluated how well 1SO-NE performed the functions for
which it was responsible. The primary sources of data were interviews with ISO-NE
staff and other stakeholders, and program manuals and records.

The market impact evaluation quantified the benefits from curtailments undertaken
during real-time price response program events. To measure market price impacts, a
supply model of the NEPOOL market was constructed. The model provides the means
for estimating how prices are impacted during curtailment events, and projecting the
impacts of those price changes into bill savings realized by buyers of electricity. Another
model produces the reliability benefits associated with load curtailed by participantsin
the demand response programs.

Customer satisfaction and preferences were evaluated by analyzing the results of a survey
that was administered to both program participants and other customers. All current
program participants received the survey. In addition, customer contact lists were
developed to provide aframe for surveying customers that previously participated, but
retired from the program, customers that had shown interest and had been exposed to the
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program particulars, but chose not to participate, and customers that did not know about
the programs. The survey responses provided data for the variety of analyses undertaken
to characterize and compare the perceptions of the customer groups.

The first (process evaluation), third (customer satisfaction), and fourth (program and
feature preferences) elements of the evaluation are discussed below. Market impacts were
discussed in the previous section (2), and the market potential study is discussed in the
next section (5).

4.2 Process Evaluation

There are two primary objectives of the Process Evaluation Report:

1. Provide ageneral understanding of how the various business processes function
and interface with each other, and

2. Based on problems or issues identified during stakeholder interviews, perform a
more in-depth evaluation of the specific processes directly related to the
problems/issues, evaluate root-causes, and then propose recommendations.

Three primary activities contributed information to the process evaluation: (1) phone and
in-person interviews with program stakeholders, (2) customer surveys, and (3) a program

documentation review.

4.2.1 Evaluation Overview

A key aspect of this study wasto utilize existing data resources at 1SO-NE to gain an
understanding of the operations of the demand response programs. 1SO-NE program
documentation was gathered and reviewed in the early stages of the study. This
information was then used to frame the stakeholder interview scripts and customer

surveys.

Stakeholder interviews were performed with atotal of 39 individuals from various
stakeholder groups. The interviewee groups represent six distinct stakeholder groups, as

follows:
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Local distribution companies,

Demand response providers,

Competitive electricity providers,

Metering and Internet based communication system providers,
State regulators, and

|SO-NE staff.

U000 0Do

Semi-structured interview guides were used to direct these interviews, which ran about
45 minutes each. The information gathered from the interviews was categorized and used
to formul ate observations about how well key processes are being performed. In addition,
information about program satisfaction, gathered from a survey administered to
customers, which is discussed in Section 4.3 below, was also used to formulate

recommendations for process improvements.

4.2.2 Program Design

Stakeholder interviews examined interviewees perceptions about the program design
process, along with queries to draw out responses on what they perceive to be the current
program design successes and constraints. In this section, the discussion is organized
around the primary observations derived from these inquiries, accompanied by
suggestions for improving future program efforts. Since this evaluation is being
performed concurrent with ongoing program refinements by 1SO-NE, some of these
suggestions are already underway, or in some cases fully implemented by the time study
results are released.

Observation: The monthly Demand Response Working Group meetings improve the
opportunity for stakeholders to provide input directly to |SO-NE program steff.

0 Suggestion: Monthly meetings should continue to be held with sufficient time
provided for stakeholders' issuesto foster an environment that promotes
widespread ownership of the program and dedication to its success.

Observation: Customer participation in demand response is too reliant on manual

implementation.
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0 Suggestion: |SO-NE should look for ways to utilize the existing DSM
delivery infrastructure among local distribution companies to promote
investments in building automation and control systems. On December 1,
2003, ISO-NE issued an RFP soliciting proposals for up to 300 MW of quick-
start generation, demand response, and peak-load reducing conservation and
load management. This provides an opportunity to leverage the potential
synergy between these functions.

Observation: Some LDCs do not receive value from ICAP credits.

0 Suggestion: It appears that some LDCs staff is not fully cognizant of the
procedures required to receive value for ICAP credits resulting from demand
response program participation by bidding curtailment resources into the
|CAP supply auction. | SO-NE should provide training specifically aimed at
instructing LDC program managers on how to submit their ICAP creditsinto
the monthly ICAP supply auction.

Observation: The current ICAP payments for the demand response program are
insufficient to attract additional participation:

0 Suggestion: Demand response assets should be fully integrated into any
future ICAP market so that they receive payment commensurate with that of
generators.

Observation: As discussed more below, survey respondents rated the program as
quite friendly, with a mean rating of 2.3, where a score of 1 indicated very friendly
and a score of 5 not friendly at all.

0 Suggestion: Asthe program continues to evolve, customer rated friendliness

will be an important metric that should be monitored regularly.

4.2.3 Program Delivery Mechanisms

The following two sections present the major findings and suggested recommendations

regarding Marketing and Enrollment, and Notification and Settlement.
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4.2.3.1 Marketing and Enrollment

Observation: 1SO-NE has performed a broad and improved set of marketing activities
in 2003, including technical forums, web casts, group and individual presentations,
seminars and workshops.

0 Suggestion: 1SO-NE should continue to expand the marketing vehicles used
to promote its demand response offerings, including cooperative program
marketing with LDC conservation and other program initiatives.

Observation: The continuous changes experienced by the program have acted as a
deterrent to soliciting participation. Program changes require redundant marketing
and education by program implementers and make it difficult for participantsto
forecast program benefits.

0 Suggestion: 1SO-NE should strive to provide a stable environment for demand
response and arrangements should be made to provide an estimate of program
benefits for potential program participants.

Observation: Demand response programs are not currently coordinated with other
LDC program offerings. Opportunities for better coordination identified by
stakeholders include better integration with energy efficiency programs and with
LDC meter upgrade services.

0 Suggestion: Integration of 1SO-NE demand response programs with LDC
demand-side management and other initiatives should be rationalized and
coordinated to the extent practical.

Observation: 1SO-NE may be better positioned to coordinate marketing with regional
and national chainsthan individual enrolling participants.

0 Suggestion: 1SO-NE should consider coordinating marketing activities with
LDCs and others to promote participation by regional and national chains.

Observation: The low technology and super low technology options for providing
consumption data promote greater participation among customersin the price
response program.

0 Suggestion: 1SO-NE should continue to offer customers both the low and the
high technology metering option where appropriate.

Section 4 — Program Evaluation Page 29

RLW Analytics and Neenan Associates



| SO-NE 2003 Program Evaluation

Observation: Competitive energy suppliers are not aggressively marketing the
program due to low profit margins.

0 Suggestion: 1SO-NE should continue to work with competitive energy
suppliers to assess opportunities to improve the marketability and profitability
of the demand response programs.

Observation: The asset activation notice sends a confusing message to the end-use
customer.

0 Suggestion: |SO-NE should only send the "Ready to Respond” notice to the

end-use customer.

4.2.3.2 Notification and Settlement
Observation: The contact information for participants can become unreliable over

time due to staff turnover and domain name changes, among other things.

0 Suggestion: |SO-NE should send test notification messages at the point of
enrollment and at the beginning of each summer season. Lists of invalid
contact information should be passed to the Enrolling Participants so they can
be reconciled.

Observation: The process for terminating demand response events needs to be
reevaluated to prevent misunderstandings about event stop times.

0 Suggestion: 1SO-NE should consider implementing a web-based demand
response event page that clearly indicates event start and stop times for end-
use customers and other stakeholders.

Observation: Demand response assets need to be tested on aregular basisto
establish capacity in the absence of called events.

0 Suggestion: 1SO-NE should conduct regular audits of enrolled demand
response assets.

4.3 Customer Satisfaction and Char acterization

A survey was designed and administered in late October and early November to measure
program participants' satisfaction with the program and its key features, characterize the

population of program participants and contrast them to non-participants, and to identify
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customers' load management capabilities. Three customer categories were constructed to

guide the survey design and its administration, as follows:

1. Participants — customers who were enrolled in any of the ISO-NE demand

response programs during the period January to August 2003;

2. Informed non-participants (INP) — customers that were enrolled in alSO-
NE DR program before 2003, but not in 2003, and customers that had
participated in a workshop or seminar during 2003 that described the

program offerings but that eschewed participation in 2003; and

3. Uninformed non-participants (UNP) — customers that were not aware of

the programs.

A total of 1,349 surveys were administered, and 110 were returned completed. Table 4.1

describes the various groups to which surveys were sent and the response rate for each. 8
The active participant response was the highest (18%), followed by that for INPs (14%).

Response rates for other groups were low. The response rate is comparable with that of

similar survey endeavorsin New Y ork.

Organizations providing Total Qty Total Response

Survey Group customer data Attempted | Completed Rate
Active Participant ISO New England 303 54 18%
Retired Participant SO New England 80 4 5%
Informed Non- 1SO New England, LDCs
participant 137 19 14%
National Retail ISO New England
Energy Managers 83 6 %
Uninformed non- Lists purchased from market
participants research organization and provided 746 27 4%

by LDCs and industry groups

Total 1,349 110 13%
Table 4.1 Survey Frame and Responserates
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4.3.1 Survey Frameand Responses

Program participants were contacted about completing the survey using the information
provided on the program enrollment form, which was primarily used for the purposes of
event notification. Consequently, in many cases the survey instrument may have ended
up in the hands of an individual that did not see the value of completing and returning it.
Moreover, a contractor to 1SO-NE administered the survey, and as a result many
participants may not have recognized the connection between the survey and program

they joined, especialy when their primary contact was with their Enrolling Participant.

The sample frame for INPs was limited to the contact information provided by those
customers that attended a briefing sponsored by |SO-NE in the winter and spring of 2003.
Acquiring more comprehensive lists from Enrolling Participants to include customersto
whom they had marketed the program was not feasible in this study, since such
provisions were not required of them, and there was insufficient time to create such
databases.

To improve the response in future survey initiatives, Enrolling Participants should be
encouraged to acquire and supply to 1SO-NE the name of someone at the customer’s
facilities that has both been informed of the possibility of a survey, and indicate that it
would be willing to be included and capable of responding. Additionally, they should be
encouraged to track their program marketing activities and provide 1SO-NE with contact
information for use in program evaluations. Involving Enrolling Participants directly in
the survey administration process would increase customer awareness of the value of
responding to the survey, and response rates would benefit substantially from such a

representation.

To reach UNPs, customer lists containing businesses in New England were purchased
and a trade organization provided an additional set of addresses for national retail energy

managers. The response rate for these two groups was low, as might be expected given

18 The survey was distributed by email and follow-up phone calls and other reminders were sent out during

the administration period. Customers could respond electronically (which most did) or fax or mail in a

completed response.
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that the survey required answering questions about a program of which customers were
not aware, and sent from an organization that they were not familiar with. If subsequent
surveys are focused on UNPs, more intensive telephone contact and interview techniques
may be required to achieve significant

and representative information. Survey Responseby Zone
Participants n II.-"'""‘ " H
- R I I E
Urinformed Nor-Partici 1 r i 1
The distribution of responses by zone 2] i
5 .
isdisplayed in Figure 4.1. Given that i f' | Ve rr_r_,i cnenacas
- . .. . ,J. Ead vt
only limited customer information is ) 7 3 o
. . 8 i / 5 1
provided through the enrolling process, E o <o ; 7]
the only other available means for Cl(trs2 LRy 1
* Totel MA: 17 ot JT:‘ *
comparing survey respondents to the LN
population is by maximum demand, as
illustrated in Figure 4.2. A Fiqure4.1 Survey

substantially smaller percentage (28% versus 43%) of survey respondents have maximum

demands in the one-third to one

Max Demand of Respondentsvs. Survey Frame megawatt category than isthe

case for the population of
participants. However,
= i respondents have aslightly

| == Respondents [n=53]

higher percentage of

participants with demands

larger than one megawatt
A A compared to the population.
Max Load (MW)

Consequently, the survey
Figure 4.2 Max Demand-Survey Respondentsvs. Survey Frame responses may be gl ightly
biased toward those customers with demands greater than one megawatt, if they indeed

differ from those of other participants.

The survey responses provide arich source of insight into how customers value DR

program participation that is useful for improving program marketing and administration,

Section 4 — Program Evaluation Page 33
RLW Analytics and Neenan Associates



| SO-NE 2003 Program Evaluation

and for evaluating program modifications and refinements to make participation more
attractive and effective.

4.3.2 Overall Program Satisfaction _ _
Overall Program Satisfaction
Participants in the demand and price 5 rs=very

Dissatisfied

response programs reported that overall 4
they were quite satisfied (Figure 4.3).

Demand Price
Response Response

Satisfaction scores (where 1 indicates

very satisfied and 5 very dissatisfied) for Hghly
1
the enrollment process and metering Mean
were about 3.0 for both programs. For Figure 4.3 Overall Program Satisfaction

the most part respondents indicated that they were satisfied with payment processing,
although the average demand response

Ease of use- Program and M arketing materials

5 oo program score was about 3.5. Comments
4 NP Dbemand — by respondents indicate that some want
3 Response | Response faster payment, which may reflect the

7 - _ _
2 provisions under which Enrolling
1 =Very Eas

e Participants compensate customers

_ , rather than the | SO-NE payment
Figure 4.4 Ease of Use - Program and Marketing

Materials provision. Survey results indicate that
event notification was sufficient (almost two-thirds responded yes, it was) and the

process by which noticeis givenis
Overall, how customer-friendly was

also satisfactory, with a ranking of
the process

about 3.0 reported by both demand and 5

5=Not Friendly
price program participants. 4 = E— —
Response Response
All survey respondents were asked to i %
indicate scores for the customer ’
friendliness of the program, the ease of 1 fery Frendy Mean

use of the program, and marketing Figure 4.5 Overall Friendliness of Process

Section 4 — Program Evaluation Page 34
RLW Analytics and Neenan Associates



| SO-NE 2003 Program Evaluation

materials | SO-NE provided. The resultsillustrated in Figure 4.4 and 4.5 compare the
responses of INPs to those of demand and price program participants. All found the
program and marketing material to be reasonably accessible and understandable, which
suggests that the technical information customers need to understand program terms and
conditions are being conveyed quite successfully. Survey respondents report that they
found the process of finding out about participation to be friendly and pleasant. Overall, it
appears that customers who were involved in ISO-NE’s marketing efforts are satisfied
with how 1SO-NE has implemented its demand response programs.

4.3.3 Participant Characterization

The survey asked respondents to describe their business, characterize their business
premises, and indicate how and when they use electricity. The results provide a basis for
identifying factors that help explain whether or not customers participate at all, and for
those that do, why they chose either the demand or the price response program.
Throughout the discussion below, comparisons are made between participants in the price
response program and those that were in any of the three demand response programs.

Figure 4.6 compares the business activity of the survey respondents to that of the

Major Business Activity (SIC Code) — Program Participants

60

Demand response Price response
- [n=16,N=112] [n =35, N = 356]

Percent

B Survey
30 1 . | respondents (n)
— O Customer
database (N)

0 1 in

Manufacturing Transportation, Trade Services (Real estate, Manufacturing Transportation, Trade Services (Real estate,
Co recreation, health, ~ communicat tion, recreation, health,
Electric/Gas/Sanitation education,

Figure 4.6 Major Business Activities of Participants
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population of all program participants separately for both demand (left side panel) and
price (right side panel) response programs. Overall, survey respondents appear to be quite
representative of the overall participant population based on business activity. A greater
proportion of demand response program participants are involved in manufacturing
(48%) and a higher percentage of price program participants (43%) arein aservice
business. However, both programs show participation in excess of 10% by all of the

business categories portrayed with the exception of the transportation/utility sector.

Comparing the four groups by the number of shifts they employ reveals only small
differences (Figure 4.7). In other words, the number of shifts does not seem to be a
distinguishing factor in participation. Since the number of shiftsis an indicator of the
intensity with which the premises are utilized, one might expect that firms operating 2 or
3 shifts aday would be less capable of responding to curtailments, and therefore less
likely to participate. The percentage of demand participants with three shiftsis aimost a
large as the combined number of demand participants reporting one or two shifts.
Clearly, operating around the clock does not prevent some customers for participating. In

o Number of shiftsper cey Numbe o full-timeemployess

o L |[ovna © stz
— 20 p=d 20
§ ° 0 Cenard § - O Demend
5 Resporse E 20 R’\;c::;l)ﬂonse
o D 7] E‘K:]]:fq 10 5] [?lce

10 Response 04 E . I t rl\%gnse

110 11400 10 1001~ >10001
0 1 ) ‘ 3 D[’-\"\gﬁﬁﬂ 1000 10000 BRI

) ) Figure 4.8 Number of full-time
Figure 4.7 Number of Shifts Per Day employees

addition, the number of shifts does not serve to distinguish the INP and UNPs from
program participants. Thisis afurther indication that the number of shifts a premise

employs by itself is not very useful for predicting program participation.™

¥ Many survey respondents represent campus-type facilities that provide education or health services, and

they often categorize themselves as operating two or three shifts, but that might not have the same

connotation regarding the intensity of facility electricity use than it doesin a manufacturing environment.

Perhaps a better distinction to make for afacility is process versus service oriented activates.
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The same holds true for factors such as the number of employees, the facility size (square
feet of buildings), and the number of buildings. As Figure 4.8 illustrates, thereislittle
difference between participants, INPs and UNPs in any size (measured by employees)
category, or for that matter between demand and price program participants. The fact that
the INPs are alot like participantsin this regard suggests that they may be good

candidates for program enrollment.

- . Figure 4.9 depicts the distribution
Facility Size _ o
Square Feet (thousands) of responses regarding facility size

@ INP [N=32]

30 (square feet). With the exception of

25 O Demand
15 | E Mm 5| the 50,000 to 99,999 sq. ft.
|| H |

suen=n | Calegory, where the percentage of

Percent
N
S

eSS demand response participantsis
\ substantially greater than any other
Figure 4.9 Facility Size category, there seems to be no
important distinction that would
serve as an indicator of an inclination to participate. Responses to how many buildings
comprise the customer’ s facility (not illustrated) provide only one useful distinction:
almost twice as many price program participants reported 2-10 buildings as demand
response participants, perhaps indicative that service facilities are more inclined to
participate in the price program, especially campus-type facilities and facilities with

several premises, such as college and medical facility campuses and office parks.

Most respondents reported that electricity 100 Fuel Most Used P
comprised the majority of its energy consumption £ ZE b

. . . 8 40 Re_sponse
(Figure 4.10). But, demand participants are g e
distinguished by their higher utilization of gas. 0 ;[E R E

Gas Electricity Qil Wood | gunp [N=24]

However, ailmost the same percentage of price
response participants indicated that they had Figure4.10 Fuel Most Used
alternative fuel equipment at their premises as did
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demand participants. As Figure 4.11 displays, more demand participants have on-site

generation than do price participants.

On-site Gener ation

0 awn=s | Ingeneral, easily verifiable facility
jg §§ mpemans | Characteristics are not very useful in
: gg :I7 -[;M:] predicting participation in an |ISO-NE
O Yes | " s ove zn demand response program. Facilities with

Figure 4.11 On-site Generation apparently similar circumstances came to
different conclusions about the value of

participation. Accordingly, estimating market potential or qualifying facilities asto their

inclination to participate requires a more in-depth understanding of the facility and how it

operates, and by whom.

Survey respondents were asked to indicate what percentage electricity cost comprised of
their total facility budget. The survey responses, illustrated in Figure 4.12 suggest that it
IS price participants, not demand participants that have the highest level of electricity
consumption intensity, but otherwise there is no distinguishable difference by percentage

category. Thisresult suggests that just because electricity isasmall part of the facility

budget does not Electricity as a percent of monthly operating cost
mean that the — Summer months
- ' 50 @ INP [N=30]
facility will _ 40 m
i c
reject load I 30 .
© o — F:\leslp;nse
q) =
management Q10 1 - mbrce’
Response
program 0 ‘ ; [N=38)
L Upto 3% 4%- 6% 7% 10%  greater | EUNPIN=20]
participation to than 11%

reduce that cost. Figure 4.12 Electricity as a Percent of Monthly

Operatina Cost — Summer Months

The large number of price participants, and for that matter INPs and UNPs, reporting
electricity costs exceeding 11% (Figure 4.12) may be an anomaly. Despite the specific
wording of the question, which asked for annual electricity cost as a percentage of total

business costs, some survey respondents may have responded by providing electricity
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costs as a percentage of their total energy budget, or total building services department
budget.

Comparison of " August Maximum Demand

- @ INP [N=30]

60
50
40

participation according to

the level of energy usage @ Demand

30 4 Response
20 4 [N=13]
suggests that these 10 | m Price
0 Response

measures are not very good <=500KW 500kW-1 1MW-10 > 10 MW IN=23]
MW MW B UNP [N=23]

Percent

predictors of participation

in 1ISO-NE programs.
Figure 4.13 shows the

Figure 4.13 August Maximum Demand

results for August maximum demand, which, like reported summer or winter maximum
demand, provides ambiguous results regarding its use as a marker for likelihood of
participation. The greatest number of customersisin the 500 kW to one MW category,

but differences between participants and non-participants are relatively small.

In the under 500 kW category, there is a smaller percentage of price response participants
compared to demand participants, and the opposite istrue in the 1-10 MW category.
Knowing the program in which a customer participates does not help to predict its size,
nor can size be used to predict participation in any program, or a specific program, with
any degree of comfort. This result challenges the credibility of the conventional wisdom
that large customers are the best candidates for demand response program participation.
Larger customers may be desirable in that they are easier to locate and contact, and if
they enroll they may provide alarger curtailment asset. But, based on the results of the
survey, smaller customers appear to be likely to participate in both demand and price
programs. If these customers can be reached cost effectively, they should not be

overlooked.

2 Firms for which electricity comprises a significant expense, over 10-15%, are otherwise distinguishable

by the unique character of their facility and what they do, for example melting operations, paper-making

facilities, and air processing plants.
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Does any characteristic serve as a meaningful marker of participation? Survey responses
to three other questions provide additional insight; consumption by time of day, the time
spent buying and managing energy, and the temperature-sensitivity of the facility’sload.
The results of these three questions are displayed in Figures 4.14, 4.15, and 4.16.

Respondents were asked to Highest consumption by time of day

- ) . 38 @ INP [N=31]
indicate in which of four & |

periodsin the day they used S ol D renonse
the most electricity: 8:00 & %é g
am.— 12:00, 12:00 — 5:00 0 O W Cma|| 00

8AM-12PM 12PM-5PM 5PM-10PM 10PM- 8AM | g UNP [N=25]

p.m., 5:00 p.m. —10:00 p.m.,
and 10:00 p.m. — 8:00 am.

In every case but price

Figure 4.14 Highest Consumption By Time of Day

response, the highest reported usage period was noon — 5:00 p.m. This period represents
the highest usage period for 60% or more of the INP, demand response participants, and
UNP respondents. Half of price participants indicated that the noon to 5:00 p.m. period
was their highest usage period, but for an equal number electricity usage is highest in the
morning, 8:00 am. to noon. Conversely, twice as many demand response participants

peak in the afternoon period as do the morning.

The amount of time Time spent buying and managing ener gy
100
respondents spend - 80 T Low 0%-10%
= — —

. . () 60 |
buying and managing % 20| £ vied 1%
energy would seemto QO 20 | I'm" m " m 50%

. . 0 T _. T _- T _-_ W High 51%-

be agood indicator of INP [N=29] Demand Price UNP 100%

.. . . Response Response  [N=25]
participationin a N=11] [N=28]
program. The Figure 4.15 Time Spent Buying and Managing Energy

maintained hypothesis

was that those companies that spend more time managing energy are more likely to
participate. Because they better understand the facility’ s load management capability,
they should be more attuned to opportunities to save money by participating in demand
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response programs. Asfigure 4.15 illustrates, more demand and price response
participants report spending a higher amount of time managing energy than INPs, but not
by awide margin. Moreover, the percentage of program participants reporting that they
spend alow amount of time managing energy (0-10%) is higher than for the two non-

participant categories.

These counterintuitive results may in fact be informative. It is possible that facilities that
devote alot of time to managing energy focus that effort on conservation and efficiency
initiatives, and not on demand response opportunities. Thus, just because thereisa
designated person spending time on energy management does not trangdlate directly into
interest in the type of programs | SO-NE offers. Alternatively, it might be that
respondents indicated the time they personally spent, but that was not necessarily
indicative of the overall corporate effort. While the goal was to have the survey
completed by the facility energy manager, another individual may have completed the
survey. In any case, it isimportant to resolve this anomaly. Effective promotional and
marketing campaigns require knowing who in an organization should be contacted about

participation in a demand response program.

One apparently useful (and Temper ature-Sensitive L oad

100
O INP [N=32]

verifiable) indicator of program 80 1

60

O Demand
40 4 Response
[N=15]

whether the facility’sload is 201 B e

Response

preference, demand or price, is

Percent

.. . ‘ N=34
temperature sensitive, i.e., load ves No - LNP [,Lm

fluctuates more than 5% on hot,

summer days. Figure 4.16 Figure 4.16 Temperatur e-Sensitive L oad

illustrates that demand program

participants are far more likely to answer that they are not temperature sensitive than are
price participants, INPs, or UNPs. Conversely, participants in the price program (as are
INPs and UNP) are more likely to be temperature sensitive. In the next section, questions
that probed what actions customers take to respond to demand or price events further

clarify and reinforce this association.
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To summarize, it is difficult to draw a clear distinction between demand and price
program participants based on the characteristics of the facility. Thus, basing
participation estimates only on the more easily obtained facility characteristics is fraught
with inconsistencies. Ruling out customers based on conventional rules of thumb that
historically have been used to recruit customers to interruptible programs will bypass a
lot of the best candidates, and squander resources on accounts with little promise.
Anticipating that this might be the outcome, the survey involved additional lines of
inquiry to establish linkages between customers’ perceptions of their ability to manage

their loads and barriers to doing so, which are discussed in the next section.

4.3.4 Load Management Capability

Survey respondents were asked to specify what improvements they had made in demand
or load management capability since 2001. Their responses paint a picture of the current
state of load management capability in the market. Figure 4.17 illustrates the response
percentage by respondent type, organized by technology groupings.

60Demand or Load Management I mprovements Since 2001

5o | metering controls
40 -
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Figure 4.17 Demand or Load Management | mprovements Since 2001
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Therelatively higher reported improvements in metering and energy information systems
may reflect the requirement that all demand program participants meter loads at 5-
minute intervals and provide that data to | SO-NE every 5 to 15-minutes. However, many
said they had made no improvements at all. Since many demand participants previously

participated in aload management program, they aready had such equipment.

While less than 20% of program participants reported making automation and controls
improvements, over twice as many INPs and UNPs said they had made such acquisitions.
They also report relatively high adoption of lighting controls and direct load control
(DLC) devices compared to participants. This suggests that there are many customers not
currently in either program that are well suited to participation in one or the other, and
reinforces the recommendation that demand response program promotion be integrated
with marketing initiatives of LDCs and energy service companies. Finally, the incidence
of the installation of an on-site generator or improvement to existing generation
equipment is low (under 10% for all but UNPs) for all groups.

Respondents were asked to describe actions they would undertake if asked to curtail.
Figure 4.18 displays the results. The responses of program participants may reflect

Actionsundertaken if asked to curtail

Percent

N
o
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Figure 4.18 Actions Undertaken If Asked to Curtail
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actions they actually undertook, either during the current year or previously, while those

of INPs and UNPs are responses to an unspecified hypothetical situation.

Most (74%) of price program participants indicted that they would ask employees to take
measures to conserve, but only about half of the demand participants indicated the same.
Thisis also the case with turning off or dimming lights, the response of which by price
participantsis high (62%) compared to that of demand participants (38%). This
relationship also holds for reducing lighting or increasing indoor temperature: 50% of
price participants indicated they would, but only 19% of demand participants. Price
program participants report higher instances of simple behaviors like reducing plug loads
and limiting elevator use. Demand participants, conversely, are more likely to halt a
major operation (19%) or shut down the plant (19%).

To summarize, more demand program participants appear to implement major |oad
reduction steps than those in the price program, while price participants turn off smaller
discretionary loads than their demand program counterparts. INP responses are very close
to those of price program participants, yet another indication that they constitute a

population of potential participants.

When asked to indicate the single largest Singlelargest impediment toloed recuction
impediment to reducing load during the 8am—6pm.
period 8:00 a.m. to 6:00 p.m., about 75% I .
of demand participants said meeting ] | ﬁm
] ‘ ‘ == N
barrier, compared to 55% for price &£ F f}é p L
participants (Figure 4.19). Comfort was d CA

ONPN=3]

Percent
o588588338

production schedules was the largest

chosen by about 44% of price program _ _ _

Figure 4.19 Single L ar gest Impediment
participants, many of which are involved to Load Reduction - 8a.m.—6 p.m.
in aservice industry. However, only 20% of demand participants reported that comfort
was their primary concern. Asis often the case, the responses of INPs and UNPS closely

resemble those of pricing program participants.
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Almost three quarters of demand participants said that they had electrical process
equipment. But, those that have such equipment report vastly different load management
capabilities. About half reported that they could shift that process (or processes) by 25%
or more while the others said they could shift it by 5% or less. This suggests that
curtailment capabilities are distributed bimodally, with some having large (relative to
peak demand) curtailment capability and others with relatively low capability.

Ability to shift a manufacturing process

(asked of those who indicated they have process equipment)

60
- 50 — @ INP [N=14]
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shift any process foracouple of 25% foraperiod loadreductionof Response
hours with of time if 26% to 50% if [N=21]
compensation adequately adequately EUNP [N=14]
compensated compensated

Figure 4.20 Ability To Shift A Manufacturing Process

Not surprisingly, price
Amount of lighting that can bereduced or shut participantsindicated that they

70 off during the day

=8 @ NONE could reduce or shut off some
0)40 i
8} OALITTLE H H H
52 %:E I E lighting in response to a
10 4 m SOME ) )
0 curtailment event at a higher rate
INP [N=32] Demand Price UNP BAL ..
Response Response [N=27] (58%) than demand partICI pants
[N=15] [N=33]

(40%), but the result indicates
Figure 4.21 Amount of Lighting That Can Be Reduced .
or Shut Off During The Day that some manufacturing plants
not only shut down processes,
but also reduce what lighting they can (Figure 4.21). Both currently rely largely on
manual actions to achieve the lighting reductions, but may be receptive to new
technol ogies that automate light dimming in a manner that minimizes occupant

discomfort (Figure 4.22), thereby increasing the amount of load that can be curtailed.
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While respondents report a greater o, How lighting is controlled
NP N=32]
level of automation of processes, g ¥
8 60 — Dgzrsn:gn:se
manual control is the most 5 Gt
20 Response
common control method for price O wopd sty Sersors | cran |
. . ) switches master clock w/ Switches Breaker
participants (Figure 4.23). Over a swiees - el

third of price participants report Figure 4.22 How Lighting is Controlled
that they can raise their ambient
facility temperature by 1-2 degrees during an event, less than half that many demand

customers so indicated, and almost 45% said they were unable at all to adjust the

Control methods for process equipment
(asked of those who indicated they have process

60
e
2 50
o 40 @ INP [N=14]
O 30 -
o 20
o 10 .—T 0 Demand
0 . . Response
Manually by Some Individual Fully Same as [N_:ﬂ]
P ) ) W Price
individual rudimentary processes integrated  above, butwe Response
operators controls for w ith computer manufacturing continuously N=21]
st-art/stop controls controls but monitor UNP [N=14]
times of w e don't demand
individual monitor
processes demand

Figure 4.23 Control Methods for Process Equipment (asked of those who
indicated they have process)

temperature of the facility. While some participants in | SO-NE demand response
programs have substantially automated the processes they curtail during events, the rest
accomplish the curtailment

Actionsto Curtail During Events
by manually abating or

shutting down electricity S & 0 Donad
, : 040 response
consuming devices. o — =14
a 2 ]
0- |_. . h || ]

Turedoffnon Shifted criticdl Sartedouron Tumedoffnon All three m Rice

criticd devices usestoaother stegeneration aitica usesand
As these customers become i ey e o Eﬁe
more experienced with =
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the benefitsincrease, or expectations of benefits rise, then the existing base of
participants may be able to substantially increase the amount of load available for
curtailment by adopting control technologies. Such intrinsic program growth would offset

the need to attract new participants to achieve program goals for demand response.

4.4 Program Choice

To ascertain barriers to program participation imposed by the design of the demand and
price programs, the survey included questions to solicit the reasons why customers chose
the program they did, or chose to not participate. In addition, respondents were asked to
react to changes in program features, and to a new program design, a day-ahead price
response program.

441 Barriersto Participation in Current Program Offerings

The informed non-
Reasonsfor Not Participating in Price Program

participants (INP) were asked (ke of fcrmes non-participans)
. . . 30
to indicate why they did not = 25 o B
- . o 207
participate in the demand g ig —
. o 5
response program (Figure 0 - ‘ ‘ —
Potential Historical Energy Unable to shift  Inadequate Unable to
4.25). Their responses notisityte v vastoolow o orogmam envronmental

risks requirements  permitting for

indicate that, by and Iarge, generation

the benefits were insufficient. Figure 4.25 Reasonsfor Not Participatingin
Specifically, survey Price Program

responses indicate that the benefits did not justify the risks (27%), or that the energy
payment was too low (27%). Over afifth said that they were unable to shift usage,
probably indicating that they could not conceive of program payments ever being
compensatory rather than imagining that they could do so under very high prices. Still,
almost 75% cited benefits, not lack of ability to curtail, as the primary barrier to

participation.
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Given the current ICAP market in New England, characterized by low monthly spot
market prices, it is not surprising that many customers find participation to be not
worthwhile. ICAP payments to demand participants were relatively low throughout 2003,
averaging about $.23/kW-month.?* Consequently, curtailment events are the primary
source of payments, and to many customers the expected payouts do not justify

undertaking the transactions required to successfully participate.

Price program participants answered in much the same manner when asked why they
chose the price program over the demand program: i.e., the benefits of the alternative

program did not justify participation (Figure 4.26). A few (10%) said that programs rules

conflicted with Reasons for Not Participating in Demand Program
(Price program participants)
. . . 50
provisions of their o 3 Fice
. . = Response
electric servicerate, and § 30| IN=10]
others (20%) indicated E 20 1
10 +— -

that they did not 0 L

Potential Unableto shift Programrules Inadequate
understand the demand benefits did usage conflict with  knowledge of

not justify the provisions of program
risks rate requirements

program requirements.

Figure 4.26 Reasons for Not Participating in Demand
Program

Paradoxically, 30% said

they did not participate in a demand program because they were unable to shift load; yet,
in order to realize any benefits from the program they chose (the price program) they
would have to curtail load during times when the window of opportunity was opened. It
could be that what they meant to convey is that they found the mandatory curtailment
provisions of the demand program unacceptable, so they chose the price program because

curtailments are voluntary and no penalty can be assessed.

To seeif specific program provisions were the reason why customers eschewed
participation, both price response participants and INPs were asked if they would be more

likely to enroll in the demand program if some of the compliance risks were reduced.

% Most demand program participants receive | CAP payments based on the monthly 1SO-NE ICAP auction

result.
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About athird of price participants said they would be likely to participate in the demand
program if curtailments were limited to atotal of 20 summer hours. The same percentage
indicated they would participate if curtailments were limited to three consecutive days. In
both cases, roughly half as many (15%) of INPs said that such limits on curtailments
would induce their participation. These questions might be answered quite differently if

participants had been exposed to many days of mandatory curtailments.*

Program Featuresthat Would Increase L evel of Participants were asked to indicate
Participation-

60 what feature change would most

50 4 Dg:?pag:se
£ 0 *¢ | influence them to increase the level
8 30 1 | Price . . .
2 20 I 1 reorse | Of cuUrtailment during eventsin the

10 i . - - -

o . il program in which they participated.

Higher monthly Higher payments for  Longer notice for Other
Cg/):@l);g?w;%s ener(g;)l/k(x:)alled curtailment events AS Fi gure 4-27 i I I ugrm%’ mog
Figure 4.27 Program Feature that Would indicate that it would take higher

Increase L evel of Participation financial benefits to induce more

participation, athough a small number indicated longer event notice. Thisfinding
suggests that modifications to the program provisions to limit exposure are unlikely to

have much effect on participation until curtailments become common.

What was the most important . . . -
Most important factorsinfluencing decision to

factor in the decision to participatein an 1SO-NE Program
participate? Figure 4.28 o _
displays the responses to this [ % ] N
survey question. Aswas the § gg ] —

case in other similar situations, 1 :I:D}

Savings $onmy Community/public  Voluntary nature Obtaining energy Financial Other

most of the r@onder]ts utility bill interest in of performance ~ software and/or  incentives for
1

avoiding interval meters reducing
@ INP [N=25] electricity usage

participants and INPs, indicate B Demand Response [N-15]

W Price Response [N=29]

that the decision turns on the
] _ Figure 4.28 Most Important Factors I nfluencing
perceived benefits. A few (11% Decision to Participatein An ISO-NE Program

2 Demand program participants that fail to comply with a curtailment event forfeit the month’s capacity

payment.
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of demand, 27% of price participants, and 11% of INPs) reported that they were
motivated by a sense of duty to help protect against widespread blackouts. The fact that
some customers see this as being important suggests that marketing and promotion
programs should emphasi ze the contribution to system reliability in marketing

participation, especialy in the price program.

Finally, respondents were asked to indicate the importance of enabling technologiesto
thelr participation in demand response programs. The results, illustrated in Figure 4.29,

suggest that demand
M ost importance technologies to support

ticipant ]
participants perceive demand response

management and 80 —
control technologies as ;E, 60
| S 40 | |
being the most o Hi
Q. 20 - m
important. Price o

Real-time Load Controls Switchgear for Onsite Energy Energy

. metering with onsite generation with ~ managementor  information tools
pa.rtl CI pantS general Iy two-way generation dual-fuel control system
communications capability 0 INP [N=25]
concur and once @al n 0 Demand Response [N=15]
! ! @ Price Response [N=29]
INPs are hard to

Figure 4.29 Most Important Technologiesto Support

distinguish from price Demand Response

program participants.

To summarize, there are some discernable differences in the observabl e characteristics of
participants, relative to non-participants, with regard to their load management

capabilities.

Generally, demand participants are larger users of electricity, with the important
exception of customersin the 333 to 1,000 kW category. The demand program appears to
be more attractive to manufacturing firms, but not exclusively so, asthere are a
substantial number of participants are in the service industries. The loads offered for
curtailment by pricing participants tend to be discretionary usage that is manually
controlled, while demand participants are more likely to shut down a major process, or

even the plant itself, utilizing some level of automated control. Once again, the
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exceptions are notable. Consequently, it is difficult to cast a definitive portrayal of what
constitutes the typical demand response participant, and to contrast that profile with that

of a price response participant.

The most profound marker to participation is experience. Customers that have
participated previously in aload management or dynamic pricing program are more
likely to be in the demand response program (Figure 4.30). But, if experienceisthe prime
driver to participation, then how would the demand program ever grow beyond its current
participants? The price program serves an important role in helping customers become
accustomed to the circumstances when the New England electric system is stressed, and
load curtailment has value, but under more acceptable circumstances since the participant
decides whether or not curtail at each opportunity. If provided support to help them

project that experience into Participation in Electric Utility Sponsored
the circumstances typical of L oad Management Programs Prior to 2003
70
— @RTP
the demand program, many & B
50 | ||| o Interruptible

20 M a

30 —

of these customer may

mTOU

Percent

acquire the behaviors and

20 —
enabling technologies they 10 | u
o] e e E

nwj tO be WI | | I ng to INP [N=31] ‘ Demand Response  Price Response [N=32]

[N=15]

participate in the demand Figure 4.30 Participation in Electric Utility

; Sponsored Load Management Programs Prior to
program, thereby resolving 2003

the paradox of experience.

4.4.2 Alternative Design and Product Preferences

Over 300 customers chose to participate in the |SO-NE Real-Time Price Response
Program in 2003. That choice reflects customer preferences for a program that pays only
for performance, and lets customers decide when and how to curtail. The tradeoff relative
to the demand program is that there is no up-front, capacity payment. Moreover, price
response program participants have no assurance that opportunities will arise to curtail

and get paid, since payment is limited to when | SO-NE forecasts real-time LMPsin
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excess of $.10/kWh, and opens up the curtailment window of opportunity. This strong
interest in responding to prices as the market reveals them, (as opposed to committing to
curtailments) suggests that there might be a substantial interest in participating in the

| SO-NE day-ahead market.

The survey posed a hypothetical day-ahead price response program for respondents to
consider, with the following characteristics:?®
1. Participants would enter bids to curtail, during specified hours of the next day, to
| SO-NE early in the morning the day before;
2. Bidswould be in one megawatt increments with a specified ¥ MWH bid to
curtail;**
3. Bidderswould be informed by 4:00 p.m. whether or not their bid was accepted;
and

4. Curtailment bids that are accepted would be paid the higher of their bid price or

the day-ahead market LMP.?
Respondents were then asked to Likelihood of Participation in a Day-Ahead
indicate the likelihood that they 50 Demand ResponseProgram ____
= 40 -
would participatein such a g 30
B 20 0 Demand
program if it were offered. The & 01 _—gg_ | j netg)
! ! | Price
i i 1 Definitely ~ Probably  Probably  Definitely Response
responses are illustrated in Flgure would would  would not  would not D[,J\‘N?ﬁlhﬂ]
4.31. About 44% of demand participate participate participate participate
program and 51% of price Figure 4.31 Likelihood of Participation in a Day-

I C Ahead Demand Response Program
program participants indicated

that they definitely would or probably would participate. INPs were somewhat less

% The provisions were selected to correspond to those of programs offered currently by NY SO so that

responses from 1SO-NE customers could be compared to those from previous surveys conducted in New

Y ork. |SO-NE day-ahead market would allow bids to be made until about noon, and participants in would

be notified around 4:00 p.m. the disposition of their bid.

2 The NY IS0 and I SO-NE programs allow customers to effectively bid blocks of consecutive hours, but

that aspect was not explicitly introduced in this hypothetical to keep it as simple as possible. A

knowledgeabl e customer might have recognized the absence of that valuable program feature and indicated

lower interest as a result.

% Because the bids are treated by the 1 SO as generation offers, they receive the same market price-setting

outcome,
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interested (34%) using the same measure, but interest among the UNPs was relatively
low (under 20%).

The strong interest by price participants is expected, as the day-ahead notice improves on
adesign they already have a preference for; they get longer notice of events and they
control when they enter the market by the price they bid. The fact that they are willing to
become exposed to the non-compliance penalty suggests that more market access and
control are worth the risks. Because INPs are so similar to price participants, and
therefore likely to participate in the price program if approached properly, the similar
distribution of interest in the day-ahead is consistent and encouraging.

The high interest on the part of demand participants may reflect the current market
situation characterized by low ICAP payments and few curtailment eventsto earn
performance payments. Some customers appear to be willing to switch to a program
where al the benefits are derived directly from day-ahead energy market prices.
However, customers do not necessarily have to choose between the two programs. 1SO-
NE could allow demand program participants to enroll in both the demand and the day-
ahead price program by devising provisions that resolve what constitutes compliance
when a day-ahead bid that is accepted is coincident with a call for curtailments by
demand program participants.® Alternatively, |SO-NE could design its day-ahead
demand response program to give participants ICAP credit, and require such participants
to provide the full load curtailment quantity offered in the day-ahead market to the extent
the offer is accepted.

% NY1S0 allows customer to participate in its ICAP and day-ahead bidding programs. If events are

coincident, the participant must fulfill both its ICAP event maximum demand compliance requirement and

the day-ahead hourly energy curtailment obligation.
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To explore the value of alternative day-ahead program designs, survey respondents were
asked to indicate which, if any, of severa feature adjustments from the hypothetical
program would most improve the program. The responses are illustrated in Figure 4.32.%"
A high percentage

. . Likelihood of Increasein Participation Day-Ahead
responsein the f|gure Based on Changes in Program Featur es

(Hypothetical Program)

. 80
indicates that the feature 70 —
, — 60 —

would increase the S ¢

S 40
likelihood of S 30 .

a
participation, and alow ig | D
score indicates that it O s e oo ey e s
would not increase that S st i

| Price Response [N=20]
likelihood. Not Bue e
. Figure 4.32 Likelihood of Increase in Participation Day-
0,

surprisingly, over 50% of Ahead Based on Changesin Program Features
respondentsin all (Hypothetical Program)

categories said that
receiving a capacity payment would be an improvement. This suggests that allowing
customersto jointly participate in the demand and day-ahead price programs would

increase the enrollment in the former and result in robust participation in the latter.

Among the other feature changes offered for evaluation, the customers are divided.
Demand customers in general are more disapproving than price participants and INPs of
the addition of abid floor and a bid ceiling to the hypothetical design. This might be
because these customers are more knowledgeabl e about the implications of restricting
bids, especially the bid floor that precludes curtailments during a majority of the hours of

the year.

Respondents were also asked how comfortable they would be undertaking the three
activities that participation in the day-ahead program would require, as follows:

1. Developing aplan for meeting a specified curtailment bid requirement;

" The responses are the percentage of customers that indicated a score of lor 2, on ascale of 1 to 5, where

1 indicated that that the feature would be provide most improvement.
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2. Monitoring prices to determine when to bid; and

3. Determining at what price to bid.

The results are displayed in Figure 4.33.% Most respondents reported that they were
comfortable devising plans for how to curtail; price response participants indicated an
especialy high degree of comfort. Customers are apparently capable of working through
their operations and determining the order in which they would curtail, in effect

establishing their outage
Comfort Levelswith Day-Ahead Demand
Response Program Activities

This result would seem to 80 TE=T

costs for electric services.

. . + 60
dispel the notion that $ 50 H B Denend
8 40 [F':=71
1 @ 30 1 | Price
most customers simply g X 3 \\ D repore
. 10 @ UNP [N=15]
cannot curtail because 0 ‘ ‘

Developing aload Monitoring day- Determining at

they have nothi ng that curtailiment planto  ahead energy ~ what price to bid
meet a specific prices to curtailments
can be Curtai | ed But | S kW reduction de_termine V\_/hen to
' ’ target bid a curtailment

curtailing under a day-

ahead bidding program Figure 4.33 Comfort Levelswith Day-Ahead Demand
Response Program Activities

profitable?

When it comes to monitoring prices daily to carry out the bidding strategy, or
determining that strategy (at what prices to bid), respondents indicated that they are
substantially less comfortable, and price participants are less comfortable than those in
the demand program. This result suggests that while interest in the day-ahead program is
high, customers lack the full complement of skills required to participate actively and
beneficially. Accordingly, an essential element of such a program istraining and other
support infrastructure to help customers better understand the character of day-ahead
market prices, devise abidding strategy that integrates their curtailment capability with
their market perspectives, and become accustomed to undertaking routine bidding

activities.

% The survey asked respondents to indicate their comfort in carrying out each of the three activitieson a

score of 1 (very comfortable) to 5 (not comfortable). Responses in the figure are the percentage that entered

ascoreof 1 or 2.
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5 Market Assessment

Thetask of assessing the market for relatively new program offerings, like those that
comprise the ISO-NE demand response programs, is a complex and challenging exercise.
Electricity marketsin the Northeast have undergone aradical changein the past five
years. The impact of restructuring on customer participation in load management has
been no less extraordinary. Interruptible and curtailable load programs that were in place
for over 20 years have been replaced with new ones based on atotally different dispatch
and valuation premise. As aresult, even customers with years of experience responding
to curtailment calls under utility-implemented programs have to become acquainted with
new program provisions and requirements, and understand how market circumstances
affect reliability and prices. In this context, estimating market potential requires being
creative and circumspect, focusing on setting boundaries and guidelines, and avoiding
hard and fast rules based on previous program experience.

Defining the market participants and then establishing reasonabl e bounds regarding the
size of the market are the foundation for establishing market potential. Developing finer
market segments and estimating market penetration to a higher resolution allows for
further refinements. However, since the |SO demand response programs are in their
infancy, thereis limited market intelligence available to support a very fine degree of
granularity. Therefore, to establish the market size and develop market penetration
estimates and potential, rate-base information on customer usage and business activity
provided by the local distribution utilities (LDCs) was combined with a variety of
secondary sources of information on customer size and business activity. The results
provide the basis for developing afirst approximation market assessment, but one that
must be tempered by factors such as imprecise data, limitations on available data sources,
and self-selection biases in program participation, which contribute to the ambiguity of

the analysis.

5.1 Defining the Market

The utility and supplementary secondary data sources were used to define the annual

electrical consumption and contribution to peak demand of residences and businessesin
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New England. The following sources were used in this analysis: the Residential Electric

Consumption Survey (RECS), Commercial Building Energy Consumption Survey
(CBECS) and Manufacturing Energy Consumption Survey (MECS).29 Table 5.1
provides an estimate of the annual energy consumption and peak demand across four

market sectors derived from these data sources. The total energy consumption and peak
demand were calibrated to 2002 1SO-NE data. It should be noted that the Other sector

consists of transportation, public utilities, governmental agencies, as well as non-

classifiable accounts.

Sector Total Energy (MWh) [Number of Buildings |Demand (MW)
Residential 46,302,398 5,822,935 12,005
Commercial 55,244,046 142,810 10,146

Industrial 24,268,503 24,104 2,971

Other 1,640,286 38,573 226

Total 127,455,232 6,028,422 25,348

Table5.1: Annual Electric consumption Data for New England

5.2 Market Penetration of Current Program

| SO-NE has offered demand response programs since the spring of 2001. Recently these

programs were revised to comport with how they deliver value and include Reliability-

based Programs and Price Programs. Table 5.2 provides a summary of the program

participation rates in these program categories as of August 31, 2003. A total 379 MW of

load reduction capacity has been enrolled in the two programs. Thisis equal to about
1.5% of the NEPOOL 2002 system peak of 25,348 MW.

Program Type Total # of Assets [ Total Capacity (MW)| Avg Red.(MW/Asset)
Reliability Programs 106 249 2.35
Price Program 332 130 0.39
Total 438 379 0.87

Table 5.2: Demand Response Program Participation

The ISO-NE program registry database (the NXC11 Customer database) entries were

categorized by program and sector type to establish an indictor of program preferences

% The secondary data sources are survey data results based on a national sample and the results were then
allocated to the New England region.
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that can be used to extrapolate participation to the population of customers. Table 5.3

provides the program participation by customer sector, indicating that Commercial

customers are seven times more likely to enroll in the Price program as opposed to the

Reliability-based program. Similarly, treating the participation frequencies as

representative of the probability of participation, Industrial customers are about 1.5 times

more likely to enroll in the Price program.*® However, higher amount of demand

reduction capacity was enrolled in a Reliability program than in the Price program.®

Reliability -Based Programs| Price Program Total All DR Programs
Sector Count |Capacity (MW)| Count |Capacity (MW)| Count |Capacity (MW)
Commercial 31 74 224 40 255 114
Industrial 51 118 84 59 135 177
Other 24 57 24 31 48 89
Total 106 249 332 130 438 379

Table5.3: DR Program Participation by Customer Sector

5.3 Preliminary Market Segmentation Analysis

The potential for program participation was estimated for the four primary e ectric end-
use sectors defined previoudly, i.e., Residential, Commercial, Industrial and Other. For
each, asingle, primary driver for participation isidentified and used to project
participation over the sector population.

5.3.1 Residential Sector

The residential sector is characterized by alarge quantity of small customers. For this
analysis, the primary driver to participation in a demand response program is assumed to
be the presence of central air conditioning (CAC) or heat pump units at the residence.
Although there are no residential or small C& | CAC control programs currently operating
in the ISO-NE region, the Real-Time Profiled Program was established to accommodate
these types of load aggregation programs.

% A more comprehensive analysis would treat the frequency of participation as the dependent variablein a
choice model that seeks to identify driversto participation. Such an exercise requires extensive customer
characteristic data.

3! 46.4 MW of the Other reliability —based capacity is from a generator.

2 Of course, there are other opportunities for residential customers to curtail load, e.g., electric water
heating, swimming pool pumps, etc., so this should be considered a lower boundary.
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Table 5.4 provides an estimate of the potential average total load reduction for a
residential CAC load reduction program using a range of participation rates and load
reduction amounts. Obviously the incentive levels, program longevity and intensity of
marketing efforts would influence participation rates, but these factors are not explicitly
taken into account in this analysis. The high participation rate of 30% of homes with
CAC units reflects participation rates for amature program.* The average reduction per
household represents an estimate of the average performance across a portfolio of
residences throughout an event, estimated to be approximately 0.60 kW per household at

the time of summer peak.*

The resulting estimates of residential demand reduction potential range from alow of
about 56 MW to a high of 338 MW. This represents a range from 0.2% to 1.3% of system
peak. For the New England area, the 30% enrollment rate corresponds to approximately
423,000 homes.

Total Residences 5,822,935
Market Saturation of CAC units 24.2%
Homesw/ CAC 1,409,150

Total Average Reduction (MW)

Participation Rate High (0.80 kW/Unit) M edium (0.60 kW/Unit) L ow (0.40 kW/Unit)
High 30% 338 254 169

M edium 20% 225 169 113

L ow 10% 113 85 56

Table5.4: Estimates of Potential Residential CAC L oad Reductions *

5.3.2 Commercial Sector

The Commercial sector has substantial representation in the NX11C Customer database,
which were used to perform an initial aggregate analysis of the peak reduction ratio for
the sector. A total of 239 commercial assets were analyzed. The load weighted average

3 EXCEL energy in Minnesota reports participation rates of about 30% for their “Saver’'s Switch “ air
conditioning load reduction program which has been in existence for more than 10 years.

% RLW evaluated a residential pilot program of CAC load management for CL& P in 2001 and determined
that the average kW reduction was about 0.59 kW per unit.

% The CAC market saturation of 24.2% and the total number of residences comes from 2001 Department of
Energy census data for the New England region
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ratio of maximum enrolled capacity to peak demand was approximately 13%.%° Since

| SO market-based demand response programs are relatively new, there are no examples
of mature programs that can be utilized to establish an upper limit for expected program
participation rates. Table 5.5 provides estimates of potential commercia customer
demand response capacity across a range of participation rates and enrolled capacity
ratios.” These estimates range from alow of 81 MW to a high of 365 MW.

As asanity check on the estimates, the NX11C database through August 31, 2003 was
augmented to include 2-digit SIC code designation and analyzed for current commercial
sector participation rates. The database showed that the Commercial sector had atotal
enrolled capacity of 114 MW and 255 assets™ in the demand response programs. The
current level of enrolled capacity is consistent with the lower level estimates of market
participation for the Commercial sector. This suggests that there is opportunity for

expansion of participation in this sector.

Total Commercial Demand (MW)] 10,146
Total Average Reduction (MW)
Participation Rate| High (18%) | Medium (13%) L ow (8%)
High 20% 365 264 162
M edium 15% 274 198 122
L ow 10% 183 132 81

Table 5.5: Estimates of Potential Commercial Participation

5.3.3 Industrial Sector

The Industrial Sector had 117 Assets in the NX11C customer database with
accompanying peak demand information. These data were used to calculate the load
weighted average ratio of enrolled capacity to peak demand for the sector, calculated to
be 33%. Although thisratio is significantly higher than the ratio for the Commercial

sector, it is consistent with survey findings indicating that Industrial customers are more

% The load-weighted average was cal culated using the customer reported peak demands from the NX11C
database or actual l1oad data when available and represents the customer’ s non-coincident peak demand.
3" The enrolled capacity ratio is the enrolled DR capacity divided by the customer’s non-coincident peak
demand.

% The commercial customer status was taken from the NX 11C database as of August 31, 2003.
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likely to utilize high impact load curtailment strategies like starting on-site generation or

shifting or curtailing production processes.

Table 5.6 provides arange of potential demand response capacity for the Industrial sector
using various participation rates and enrolled capacity ratios. The currently enrolled
capacity is already very close to the medium estimate of demand reduction level,
calculated to be 196 MW.

Total Industrial Demand (MW) | 2,971
Total Average Reduction (MW)

Participation Rate| High (43%) | Medium (33%) | Low (23%)
High 30% 383 294 205

M edium 20% 256 196 137

L ow 10% 128 98 68

Table 5.6: Estimates of Potential Industrial Participation
5.34 Other Sector

The Other Sector consists of transportation, public utilities, governmental agencies as
well as non-classifiable accounts. There were 210ther assets in the NX11C customer
database with sufficient information to allow for the development of the load weighted
averageratio. Thisratio, enrolled capacity to peak demand, was 37% for this sector.
Once again this ratio was significantly higher than for the Commercial customers, but
consistent with the Industrial customers. These customers chose to participate in
reliability-based programs at a higher rate and therefore it is not surprising to find that
they have a higher enrolled capacity ratio.

Table 5.7 provides an estimate of the potential for DR capacity in the Other sector across
various participation rates and enrolled capacity ratios. These range from alow of 12
MW to ahigh of 42 MW. The NX11C had atotal of 48 assets defined as “ Other” assets.
Interestingly, the total enrolled capacity for this group was 89 MW exceeding the upper
estimate for this sector of 42 MW. However, the 89 MW of currently enrolled capacity
includes one generator site with 46.4 MW of capacity; DG was not considered in

developing the market potential estimates.
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Total Other Demand (MW) | 226
Total Average Reduction (MW)

Participation Rate| High (47%) | Medium (37%) | Low (27%)
High 40% 42 33 24

M edium 30% 32 25 18

L ow 20% 21 17 12

Table5.7: Estimates of Potential Other Participation
5.4 Conclusions

The projections of available demand response potential indicate ample opportunity for
continued demand response initiatives. Table 5.8 summarizes the estimates by sector for
the C/I and Other customers, providing the estimated MW associated with the lowest,
medium, and highest combination of penetration and curtailment capability assumptions.
The resulting low-end market potential is 162 MW and the upper end is almost 800 MW.
The Residential sector also has a market potential ranging from 56 MW to about 340
MW:; however, tapping into that will require alarge expenditure in control equipment.
These are first approximations constructed from basic and transparent assumptions. As
more experience is acquired with program participation and response, more sophisticated

methods can be employed to refine these estimates and provide greater granularity.

Range Estimate for Participation and Curtailment
Capability for C/I Customers

Estimate Range Category

Sector Low/Low | Med/Med | High/High

Commercial 8l 198 365
Industrial 68 196 383
Other 12 25 42
Total C/I 162 419 791

Table 5.8: Estimates of Potential Participation for C/l customers

The market sectors with the most potential for future growth in demand response
program participation appear to be the Residential and Commercial sectors, although, as
noted above, harnessing that asset potential would require a demand response provider
willing to make the necessary equipment investment required to bring this resource to
market. While the Residential market has huge upside potential, it may be more cost

effective and efficient to pursue the untouched customers in the Commercial sector first.
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