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NYISO 2003 Demand Response Programs

I. Emergency Demand Response and Special Case Resource
Installed Capacity Programs

The NYISO’s Emergency Demand Response Program (EDRP) provides
participants an opportunity to earn the greater of $500/MWh or the prevailing LBMP for
curtailments provided when the NYISO calls upon them. There are no consequences for
enrolled participants that fail to curtail. EDRP curtailments, until this year, were called
in conjunction with the dispatch of Special Case Resource (SCR) curtailments.

The Installed Capacity/Special Case Resources program allows customers that
can meet certification requirements to offer unforced capacity (UCAP) to Load Serving
Entities (LSEs) and to the six-month strip and the monthly reconfiguration auctions that
are administered by the NYISO. Participants are obligated to curtail when called upon to
do so with two or more hour’s notice, provided that they were notified the day ahead of
the possibility of such a call. Failure to curtail could result in penalties administered
under the ICAP program that can exceed the amount the participant received initially as
an I[CAP payment. Curtailments were called when reserve shortages were anticipated,
and, until this year, all participants were expected to comply.

A. Participation

A total of thirty Curtailment Service Providers (CSPs) offer programs that deliver
the NYISO’s Emergency Demand Response Program (EDRP) and Special Case Resource
ICAP program (SCR) to retail customers, comprised of:

Eight transmission owners

Eight load serving entities unaffiliated with transmission owners
Eight aggregators

Six EDRP/SCR direct customers

Non-Transmission Owner providers currently sponsor 55.8 percent of the total
EDRP/SCR registered megawatts.

The NYISO has incorporated the small customer aggregation requirements into
EDRP. To date, two Transmission Owner (TO) direct load control programs (Long



Island Power Authority and Consolidated Edison) are enrolled and both participated in
the August 15 EDRP call (discussed further below).

B. EDRP and SCR Events in 2003
1. August 15,2003

The New York Control Area was still in the restoration process following the
August 14 Northeast Blackout. As discussed in greater detail in the Program Impacts
section, below, NYISO Operators were continuing the process of restoring load in
portions of New York City and southeastern New York. As the bulk power system was
still maintaining a precarious balance between load and generation, Operators continued
to believe that efforts to keep load as low as possible remained a prudent approach.
Public officials were asked to continue public appeals for residents and businesses across
the state to avoid all non-essential use of electricity. As part of this effort, all EDRP and
SCR customers across the state were notified at 7:31 a.m. on August 15 that all of their
registered capability would be needed beginning at 10:00 a.m. and continuing until 11:00
p.m. of August 15. This notification allowed customers the two hours advance notice
provided under EDRP and SCR program rules.

With load beginning to pick up, all EDRP and SCR customers were notified at 9.
a.m. that they should respond immediately with their maximum performance until 11:00
p.m. Although this immediate activation did not provide the customary two-hour
advance notice stipulated in the EDRP and SCR program rules, since SCR resources had
not been provided with the 22-hour notice required to make performance mandatory, all
performance on August 15 was fully voluntary.

Customer responses through the Notification Manager system (see discussion
below) indicated an expected response of 593.9 MW. This is very close to the 563 MW
peak response achieved by the same companies that responded to the notice, and
compares favorably to the same companies’ 497 MW average response.

At 1:22 p.m., all EDRP and SCR customers were notified that all of their
registered capacity was likely to be needed the following day (August 16) from 10:00
a.m. through 11:59 p.m. This notice provided SCR resources with the requisite 21-hour
advance notice required to make performance mandatory.

As shown in Table 1, EDRP response rates were comparable with those seen in past years
(~48%). However, August 15 SCR response rates were well below the ~80% averages
seen historically. Deeper investigation of the data suggests that the chaotic situation
surrounding the blackout is likely responsible. For example, while the average EDRP
response rate appears typical, it masks the fact that many resources provided little or no
reduction, while others provided many times their registered amounts. The operations of



the former were likely still disrupted by the lingering effects of the blackout and, not

focused on shedding load they may only have restored a few hours before. Meanwhile,
the over-performers were likely those who had not yet resumed normal operation
following restoration of service.

August 15, 2003 Actual MWh Reduction - Hour Beginning:
Mw

Program Zone Registered 9 10 11 12 13 14 15 16 17 18 19 20 21 22 Payment
EDRP A 152.2] 97.7] 99.7| 104.6] 105.0] 104.6] 110.7] 112.9] 110.0{ 107.3] 107.2] 105.4] 104.5| 107.5] 103.0 739,973
EDRP B 33.1] 18.2| 23.1] 255] 26.9] 27.5| 27.5| 28.5| 28.1| 28.4| 284| 29.4| 28.6] 28.0 27.9 188,066
EDRP C 38.7] 13.2| 17.6] 20.1] 20.3] 20.0] 19.8] 19.3| 182 17.7] 16.4| 16.4] 15.6] 152 14.6 122,278
EDRP D 2194 7.7 6.5 5.4 5.6] 83.2 4.1 4.3 7.4 6.0 6.7 6.8 7.2 7.7 6.9 $82,705
EDRP E 71.6] 22.0 229] 246] 31.7] 312 31.6] 31.6] 30.8 29.6] 28.9| 28.4| 28.3| 283 27.7 198,792
EDRP F 72.3] 48.9| 56.8] 57.5| 50.7] 54.9] 60.0] 60.8| 58.6] 53.4| 50.5| 48.6] 49.0] 55.5| 52.5 378,902
EDRP G 55.4] 34.5| 37.4| 36.2| 34.4| 29.0f 255 229| 221] 20.1] 189 21.7| 22.7] 19.9] 184 181,805
EDRP H 7.2 3.8 2.7 3.0 3.1 3.3 3.6 3.2 2.8 2.7 2.4 2.8 2.9 2.9 3.6 $21,419
EDRP | 17.9] 12.8| 13.4| 13.8] 14.6] 14.6] 15.1] 15.3| 14.4| 11.8] 10.6] 10.0 6.2 43| 20.3 $88,612
EDRP J 106.8] 64.8] 61.2 53.9] 54.6] 69.5| 93.9] 97.0| 94.4 120.5] 135.0] 162.7] 175.9] 167.2| 154.2 $752,439
EDRP K 179.7] 46.9] 522 65.0] 74.5] 82.9| 92.1| 94.7| 72.0f 74.4| 61.4]| 53.1] 48.4| 43.1] 37.2 $449,022

954.2] 370.4 393.6 409.8 421.4 520.6 484.0 490.5 458.7 472.0 466.4 4853 489.3 479.6 466.3 $3,204,014
SCR A 333.0] 146.8| 183.3| 188.4 191.8] 192.8| 195.7| 195.2| 192.6| 190.0[ 189.0| 188.4| 187.3| 187.4| 184.8 $1,221,598
SCR B 30.2 1.9 2.8 3.7 8.0 8.8 71 7.7 7.7 7.7 7.4 7.6 5.8 5.1 4.2 $42,742
SCR C 75.6] 37.6| 38.1] 36.2] 42.8| 43.3] 40.7| 47.9| 471 46.7] 459| 43.0] 42.2| 50.8] 51.9 $303,506
SCR D 108.6 0.0 0.2 0.3 0.9 2.1 2.1 1.5 1.4 1.5 1.7 1.8 1.7 1.0 0.4 $8,254
SCR E 12.0 2.7 5.2 5.5 5.8 8.6 8.5 6.4 5.3 4.5 4.5 4.3 4.9 4.8 4.9 $35,775
SCR F 53.5| 31.6| 34.4| 33.5| 34.1] 33.00 31.6/ 30.4| 255 26.7| 27.2] 29.6] 30.7| 29.4 25.8 $204,240
SCR H 2.4 1.3 1.9 2.0 2.0 2.1 2.1 2.2 1.6 1.2 1.2 1.1 1.1 1.1 1.0 $7,548
SCR | 80/ 03] 03 04 04 04 04 05 04 04 06/ 05 05 05 04 $2,847
SCR J 126.7] 64.8| 66.6] 68.7] 73.9] 71.6| 71.0f 69.5| 76.6] 74.0] 62.5] 59.3] 57.9| 57.5| 50.6 $428,840
SCR K 71 3.6 3.7 4.2 5.2 6.3 6.8 6.8 6.5 6.4 6.4 6.8 7.3 7.2 7.2 $42,157

757.1 290.6 336.5 342.9 364.9 3689 366.0 368.1 364.6 359.1 346.4 3425 339.5 344.8 331.3 $2,297,508
TOTAL
NYCA 1,711.3 |661.0 | 730.0 | 752.7 | 786.2 | 889.5 | 850.0 | 858.6 |823.3 | 831.1 |812.8 |827.9 | 828.8 |824.4 |797.6 |  $5,501,522

Table 1 — EDRP Response by Zone, August 15, 2002 Event

The same observation with respect to over- and under-performers applies to SCR resources
as well. However, in this case the significant decline in response from these normally very reliable

resources may more clearly indicate the disruptive effect that the blackout had on participants’
ability to respond, particularly given the fact that, due to the immediate activation with less than
two hours advance notice, the response of SCR resources was voluntary.
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Table 2 — Real-Time LBMP During August 15, 2003 EDRP Event

Figures 1 and 3 show that the sources of verified and paid demand reduction during the
August 15 and 16 events, respectively. They indicate that within EDRP, on-site generation
continues to make up a significant proportion of the overall resource mix. However, Figures 2 and
4, indicate the extent to which on-site generation is becoming more concentrated in the Upstate
region.

2. August 16, 2003

By the morning of August 16, service had been fully restored to essentially all
loads in the state. However, the NYISO was still operating in Major Emergency mode,
Real-Time markets were still suspended and system restoration in Ontario was not yet
complete. As a result, system operators and government officials continued to call for
customers to curtail unnecessary demand.

All EDRP and SCR customers across the state were notified at 11:19 a.m. that all
of their registered capability would be needed immediately and continuing until 10:00
p.m. This notification did not provide customers the two hours advance notice provided
under EDRP and SCR program rules.
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Figure 1 — August 15 EDRP/SCR Participation by Load Reduction Type

At 11:20 a.m., all EDRP and SCR customers were notified that all of their
registered capacity was likely to be needed the following day (August 17) from 12:00
p.m. until 10:00 p.m. This notice provided SCR resources with the requisite 21-hour
advance notice required for mandatory performance. Due to improved system conditions
and moderate weather, the program was not activated on August 17.

Customer responses through the Notification Manager system (see discussion below)
indicated an expected response of 589.6 MW. In this case, unlike August 15, the actual peak
response of the responding companies was significantly lower — on the order of 400 MW. Their
average response was only 351 MW.

It appears that this relatively low response can be attributed to a number of factors. First,
this was the first time that the programs had ever been activated on a weekend day and it is likely
for a variety of reasons that weekend responses are likely to be lower than weekday responses.
Second, based on the immediate activation, without the requisite two-hour notice, responses for
SCR resources were again voluntary, muting incentives to respond. Third, it is likely that many
participants were simply fatigued from the trials of the previous two days.
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Figure 2 — On-Site Generation Participating in August 15 Event, by Zone

August 16, 2003 Actual MWh Reduction - Hour Beginning:
Mw

Program Zone Registered 12 13 14 15 16 17 18 19 Payment
EDRP _|A 152.2 69.2 69.8 69.4 69.0 69.0 68.5 67.2 66.0 $274,053
EDRP |B 33.1 26.3 27.3 28.1 27.3 26.4 26.5 27.2 26.6 $107,800
EDRP _|C 38.7 4.2 4.9 5.8 6.1 6.9 7.0 6.0 5.7 23,319
EDRP _|D 219.4 4.1 40.1 3.0 0.9 1.2 0.7 0.7 0.9 25,789
EDRP |E 71.6 7.1 8.6 8.2 11.8 8.7 7.4 7.9 8.3 $66,714
EDRP |F 72.3 30.3 29.8 29.3 29.5 26.0 27.2 25.0 271 $112,106
EDRP [G 55.4 10.2 14.2 14.8 13.4 16.0 15.4 12.2 12.5 $54,385
EDRP |H 7.2 0.0 0.0 0.1 0.1 0.1 0.2 0.2 0.2 $425
EDRP |l 17.9 0.5 0.5 0.3 0.4 0.3 0.3 0.3 0.3 $1,460
EDRP [J 106.8 16.2 14.8 14.2 13.7 14.0 11.1 9.3 9.2 551,179
EDRP |K 179.7 1.9 2.5 6.3 8.7 9.1 9.3 7.3 6.2 $25,640

954.21 170.0] 212.5] 179.5| 180.8| 177.7] 173.5] 163.4] 163.0 $742,872
SCR A 333.0] 191.7] 199.8] 198.5| 181.3| 175.8| 173.4| 171.7] 170.6 $678,706
SCR B 30.2 1.4 1.2 1.2 1.2 1.2 1.2 1.4 1.2 $4,955
SCR C 75.6 38.6 36.5 27.7 29.4 39.2 41.4 36.9 35.9 $142,261
SCR D 108.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 $18
SCR E 12.0 0.8 1.3 1.4 1.6 0.9 0.8 0.9 1.1 $4,164
SCR F 53.5 31.6 33.9 33.6 33.7 33.1 34.4 34.6 33.9 $132,418
SCR H 2.4 0.2 0.9 0.9 0.9 0.9 0.9 0.9 0.9 51,812
SCR | 8.0 0.4 1.0 3.4 3.4 2.0 0.4 0.4 0.4 53,820
SCR J 126.7 26.7 29.0 30.2 32.5 32.8 32.6 32.0 30.7 $108,285
SCR K 7.1 1.2 5.3 6.9 6.9 6.8 6.8 6.7 6.6 $23,544

75711 292.7] 308.8] 303.7] 290.9] 292.7] 291.9] 2854| 281.3 $1,099,983
TOTAL
NYCA 1,711.3 4627 521.3 483.2 4717 470.3 4654 448.8 4443 $1,842,855

Table 3 — EDRP and SCR Response by Zone, August 16, 2003 Event
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Table 4 — Real-Time LBMP During August 16, 2003 EDRP Event

Zone 12 13 14 15 16 17 18 19
A 83.31 85.43 85.42 85.41 85.42 80.02 71 64.43
B 89.67 91.93 92.15 92.11 92.15 86 76.92 69.74
C 88.79 91.15 91.33 91.33 91.36 85.2 76.17 69.16
D 86.89 89.27 89.45 89.37 89.36 83.15 74.75 67.93
E 90.24 92.7 92.71 92.73 92.72 86.31 77.41 70.34
F 93.05 95.64 95.87 95.91 95.93 89.28 80.09 72.82
G 98.46 101.18 101.42 101.41 101.41 94.29 84.56 76.8
H 97.47 100.12 100.38 100.38 100.34 93.25 83.68 75.98
I 98.88 101.57 101.79 101.79 101.79 94.56 84.85 77.05
J 104.51 106.35 106.52 106.52 106.49 101.44 94.99 89.48
K 100.05 102.4 102.72 102.39 102.61 94.61 85.15 76.77
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Figure 3 — August 16 EDRP/SCR Participation by Load Reduction Type
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Figure 4 — On-Site Generation Participating in August 16 Event, by Zone

3. Program Payment Rules Applicable to the Blackout

During August 15 and 16 EDRP/SCR events, the NYISO Real-Time markets that normally
apply to the pricing of EDRP and SCR resources were suspended. The NYISO Day-Ahead
markets continued to run normally. Under the special financial settlement rules for the restoration
period that were developed by the NYISO and reviewed with Commission Staff, it was decided
that the Real-Time prices applicable to NYISO settlements would be set equal to the
corresponding Day-Ahead prices that had been established prior to the event, as these were
deemed to be most indicative of what competitive market prices would have been but for the
system disturbance. Accordingly, the NYISO’s scarcity pricing rules were not invoked and prices
during the two events averaged approximately $100/MWh as shown in Tables 2 and 4, above.

EDRP resources are guaranteed to receive the higher of real-time LBMP or
$500/MWh payment for their reductions. However, under the new program rules for
2003, SCR resources are guaranteed to receive the higher of real-time LBMP or their
strike price, measured over the duration of the event. Because scarcity-pricing rules were
not invoked, including those that would normally set real-time prices at $500/MWh
whenever EDRP is invoked, SCR resources with strike prices below $500/MWh were
paid less than EDRP resources. Those whose strike prices were below LBMP received
the LBMP for their reduction.



In addition to the direct pricing effects of the blackout settlement rules, another
requirement was deemed to be necessary to protect the integrity and intent of the EDRP
and SCR programs. This requirement stemmed from the fact that most loads in New
York State lost power and many were still without power during the period covered by
the August 15 EDRP/SCR activation.

It was determined that EDRP and SCR resources should be paid for actual
performance, that is taking affirmative steps to curtail demand (whether through demand
reduction or the operation of generation) to reduce load on the system. However, where a
participant’s load was zero simply because service in their area had not yet been restored,
it was determined that there was no actual performance and that energy payments under
the programs would be inappropriate.

Accordingly, where a participant’s event report indicated a zero metered load
during any event hour on August 15 or 16, the reporting CSP was required to provide
evidence acceptable to the NYISO that service had been restored. Where such evidence
was not provided, reported performance was adjusted to zero. The response and payment
figures presented in Tables 1 and 3, reflect the application of this policy.

C. The RETX Notification System

2003 was the first year in which the NYISO used the RETX automated notification system
to alert EDRP and SCR customers that the programs would be needed the following day and to
communicate the actual activation notices to customers on a two-hour ahead basis and, in this case,
an immediate basis as well.

Previously, NYISO staff was required to phone and email the program instructions to
customers, a time-consuming and inefficient process. The “RETX Notification Manager” allows
NYISO program administrators or system operators to issue program notifications and activations
via both email and automated telephonic means.

As program participants are registered, the Notification Manager, a secure web-based
application hosted by RETX, is pre-loaded with the size, location, program association, and strike
price of each of more than 1,500 resources. When program activation is expected to be required,
NYISO users are able to input the amount and location of demand reduction desired. To the extent
that the NYISO is seeking less than the full amount of EDRP and/or SCR in a given zone, the
program is capable of dispatching less than the full amount of SCR in a given zone, based upon the
strike prices submitted (lowest strike prices are dispatched first). The amount of curtailment
requested from CSPs is communicated to each CSP via automated emails and phone calls to
designated contacts. In the latter case, the message indicating the requested MW reductions in
each zone is converted into a computerized voice message. Customers are then asked to click on a
hyperlink in their notification email that takes them to a secure website where they input their
expected demand response. This information is then made available to NYISO staff via a secure
web page.
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Following the August EDRP/SCR events, participants indicated that the system worked as
planned and very rapidly communicated the NYISO’s needs out to the curtailment service
providers (CSPs) and in turn allowed the CSPs to communicate their expected demand response
back to the NYISO.

D. Market Impacts

In past EDRP evaluations, the focus has been on estimating the value of
curtailments by imputing a cost to what might have transpired otherwise; i.e., what would
have happened if these customers had not been curtailed? Specifically, the analysis
sought to isolate the improvement to system reliability, measured in the reduction of the
loss of load probability, associated with the EDRP-induced curtailments. Because of the
nonlinear relationship between operating reserves and the likelihood that demand can not
be served, the lower the level of reserves, the greater the improvement in loss-of-load-
probability (LOLP) for a given amount of load curtailments. The change in the measure
of LOLP establishes an expectation regarding the reliability all consumers realized.

The value of un-served energy is used as a measure of the benefits provided by
EDRP/SCR resources during the restoration period, and is given by the product of:
e The change in LOLP due to the use of EDRP/SCR,
e The amount of load that would otherwise have been subject to an outage, and
e The value of lost load (in $/kWh)

The latter is a measure of the cost consumers incur when their service is curtailed
under such circumstances. This methodology utilizes time-honored methods for valuing
reliability. In past practice, it’s application has been feasible and compelling since EDRP
curtailment events corresponded to times when reserves were short, and therefore of
marginal value.

In addition to the reliability benefits, past evaluations of EDRP performance have
estimated the impact of curtailments on prevailing Real-Time Market (RTM) LBMPs. In
some instances, and this was the case quite often in 2002, the dispatch of the entire stock
of EDRP resources was more than needed. The method described above takes that
explicitly into account in establishing the LOLP improvement.

E. A new Challenge: the 2003 Blackout

The method described above, however, is not directly applicable when assessing
the value of EDRP and ICAP/SCR curtailments undertaken on August 15 and 16. On
August 15, system operators declared an EDRP and SCR emergency event as part of their
effort to restore the bulk power grid in the wake the loss of power to most of the NYCA
grid. On August 16", the NYISO system was completely “re-energized,” but system
operators, so as to have more comfortable reserves available in the face of still uncertain
and less than normal operating circumstances, again invoked the EDRP and SCR
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programs. While the valuation method utilized in previous year was applicable to the
second day’s circumstances, it was not amenable to valuing curtailments when customers
were still without power.

Under conditions when load is being restored step by step, the value of
curtailments undertaken by EDRP and SCR customers is that they allow other customers
to get back online faster; it moves them from a situation of no power, where LOLP is
equal to one, to a more, if not completely normal state where they enjoy reliable electric
service. In this case, each curtailed MWh corresponds to moving another MWh from the
state where its LOLP is one and the expected unserved energy is equal to the load it
would use, if it could. In other words, there is a one-to-one correlation between DADRP
and ICAP/SCR curtailments and the corresponding expected unserved energy. With this
unique relationship established, valuing these curtailments can then be accomplished by
invoking the usual practice of multiplying this quantity by the value of lost load.

In past analyses, a range of value-of-lost-load (VOLL) values has been used to
reflect the wide variance in the estimates of the cost to customers of forced outages. The
literature seems to suggest that in cases where such outages are of relatively short
duration, for example achieved by rolling blackouts that move across the population, on
average, customers can adapt in ways that mitigate the costs somewhat. In such
circumstances, using the lower range of values that have been proposed, or VOLL, is
appropriate. Where the outage is widespread and of an extended duration, in which case
customers have little recourse except to withstand the hardships, higher VOLL would
seem to be applicable.

F. Estimates of the Value of EDRP and ICAP/SCR Curtailments

To quantify the benefits of curtailments undertaken by EDRP and ICAP/SCR
participants on August 15 and 16, the days were treated as separate system states. On
August 15, when the system was being rebuilt, curtailments were credited with a one-for-
one improvement in expected un-served energy and the LOLP was set at $5.00/kWh.
One the second day, the conventional partial improvement in LOLP methodology was
employed. Curtailments were compared to reserve needs for each hour, and only those
that were needed to maintain typical reserve requirements were considered as needed and
valued. Measuring the hour-by-hour contribution to LOLP improvement was not
practical given the state of the system. Given the state of the bulk power system on
August 16", a more conservative estimate for the amount of expected un-served energy is
used and assumes the change in LOLP to be 0.20 and the load at risk of an outage was set
at 3% of real-time system load in each event hour. Moreover, because the system was
still considered to be less than robust, the same $5.00/kWh VOLL value was applied to
the expected calculated change in expected un-served energy.
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Table 5: Estimated Reliability Benefits during 2003 EDRP &

ICAP SCR Events—Value of Estimated Unused Energy(VEUE)
Date VEUE Energy Benefit

($M) Payments (§M) | Cost Ratio

August 15 50.8 59 8.7
August 16 3.5 1.7 1.7

Table 5 displays the estimated EDRP and ICAP/SCR benefits for the two days.
The table also displays the payments made to those that curtailed, and the ration of
benefits to costs. On the second day, net benefits were positive, but the benefit/cost ratio
is more modest. Very conservative assumptions were employed in the second day
valuation, especially with regard to determining what amount of the curtailments was
needed. In some hours, the needed reserves standard employed resulted in only a small
fraction of the curtailed loads being assigned a value. Those more familiar with the state
of the system might argue that any reserves were welcomed and were used and useful,
and customers weary of coping without power might have been inclined to pay several
times more to avoid yet another outage.

G. Impact of EDRP and SCR Program Changes on Participation

The NYISO implemented several EDRP and SCR program changes in 2003,
including:

1. EDRP and SCR were uncoupled requiring that customers be enrolled in only one
in any time period';

2. The SCR curtailment capability, in a zone or system-wide, could be partially
deployed during an event, either by calling all of the capability in some zones but
not others, or by calling only part of the capability within certain zones. This
change could result in only some participants being called to curtail;

3. To implement a partial dispatch, SCR customers were required to nominate a
strike price at which they would be dispatched during those events where not all-

! Sequencing protocols determined under which program a participant was paid when a day-ahead DADRP
scheduled curtailment became coincident with a same-day invoked EDRP or ICAP/SCR event and the
participant was jointly registered. Participants’ performance was first credited to DADRP obligations, with
any remaining performance being credited to EDRP or SCR.

13



available curtailment capability was needed. That price was capped at
$500/MWH; and

During SCR curtailments, those called upon to curtail were eligible for an energy
payment that is the higher of their nominated strike price to the prevailing LBMP,
measured over the duration of the event.

In addition, changes in market operating protocols had implications for demand

response program participation and performance, specifically:

1.

SCR and EDRP resources could set LBMP when dispatched. Consequently, the
SCR dispatch strike price (which could be as high as $500/MWH) or the EDRP
floor price ($500/MWH) could set the real-time LBMP. This protocol could
result in higher prices during those periods when EDRP and SCR are dispatched
than was the case in previous years.

The ICAP spot market auction created a more robust monthly spot market that
was expected to raise the clearing prices that SCR resources are paid when they
sell into that auction. This was expected to make SCR participation more
attractive.

To evaluate the impact of program changes on participation in 2003, two

initiatives were undertaken. First, a survey was administered to the entities that recruit
customers to participate in demand response programs to characterize how the changes
impacted their recruiting efforts and program administration. Second, a detailed retention
and migration study tracked changes in program participation from previous years to
establish any patterns that might be attributable to the program changes. While no effort
was made to sort out the separate impacts of the general protocol changes, their influence
can be implied by some of the behaviors observed.

To assess how the program changes implemented in 2003 would impact

participation, it was hypothesized that the changes in EDRP and SCR would have at least
three distinct impacts, specifically:
a. Uncoupling would result in the migration of EDRP participants to SCR because

of the greater benefit/risk ratio created by the combination of the SCR first and as
needed dispatch rule and the implementation of energy payments for SCR
curtailments;

The requirement that SCR participants nominate a curtailment strike price would
complicate recruitment and possibly act as deterrent to participation; and,

SCR participant strike price nominations would be clustered around very low
(near zero) and very high (close to the $500/MWH bid cap) levels, the former
from customers that are sure they can comply and want to be asked to curtail so
they are paid the energy payment and the latter reflecting some customers’ efforts
to limit their curtailment exposure.
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H. Survey of Demand Response Providers

To assess the impact of the new demand response program provisions on
recruitment, a survey was administered to the entities that market the NYISO’s demand
response programs; regulated and competitive load serving entities (LSEs) and
curtailment service providers. The survey was administered in the fall of 2003 so that the
summer’s program history would be factored into respondents’ assessment of the
program provisions.

I. The Survey Respondents

There were 13 survey respondents, including five (5) LSEs (two regulated and
three competitive), six (6) demand response providers, and one (1) retail customer and
one (1) institutional respondent. All but two indicated that they had recruited customers
to participate in at least one of the NYISO demand response programs available in 2003.
Some are also active in similar programs offered by PJM Interconnection and ISO-NE.
Most (83%) reported enrolling customers in SCR, and half sponsored customer
participation in EDRP.

J. EDRP Experiences

Seven of the survey 12 respondents that are active in promoting some aspect of
the NYISO’s demand response program indicated that they recruited customers to
participate in EDRP in 2003. Most indicated that they expected that the benefits of
participation would be lower in 2003 than they were in 2002. It is not surprising that
these entities expected lower EDRP benefits in 2003. One important change in the EDRP
program was that as a consequence of decoupling SCR, the dispatch rules were changed
so that if the situation allowed, SCR resources would be called first, and EDRP
curtailments only if they were needed.

When asked about how the EDRP uncoupling affected their marketing efforts in
2003, five answered that they experienced no change as a result, one said that it made its
marketing efforts easier, and two reported that it made it more difficult to market
participation in EDRP. Most of the EDRP marketers said that customers that had
participated in EDRP previous to 2003 were satisfied with the 2003 offering. One said
that such customers were highly satisfied and one reported that its customers were very
dissatisfied.
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K. SCR Experiences

Ten of twelve respondents reported that they recruited customers to SCR, half of
them being demand response providers. Eight respondents reported that customers found
nominating a curtailment strike price either not difficult at all, or only somewhat difficult,
while two said that customers found it difficult. Most felt that if the new energy payment
provisions of SCR were eliminated, that participation would decrease, with estimates of
that reduction ranging from 50 to 75% of the amount that enrolled in 2003.

Respondents were asked to indicate how they arranged to achieve SCR
curtailments in the case where not all of the available curtailments were needed. Two
said they adopted a round-robin dispatch and two reported that they had adopted the
alternative offered, prorating the curtailment proportionally to all participants. Four
others responded that they had adopted neither method. Most (eight of 10 responses) said
they liked the existing practice, which is to have each individual LSE and demand
response provider decide how to achieve its curtailment quota, when the entire available
amount is not needed.

L. Summary

Half of the respondents said they recruited customers to EDRP, and over 80%
enrolled customers in SCR. For the most part, the uncoupling of the two programs,
which required that customers elect one or the other, seems to have not adversely
impacted LSEs’ and demand response providers’ ability to market participation
successfully. The requirement that SCR participants nominate a curtailment strike price
seems to have not been unduly complicated or a barrier to participation. However, the
bidding behavior is itself of interest, as discussed below.

The provision for allocating curtailments under SCR was not put to the test.
Nonetheless, most respondents want to keep the protocol implemented in 2003 whereby
the NYISO determines the level of curtailment each LSE and demand response provider
must achieve, and leave it to them to decide how to meet that requirement.

M. Program Retention and Migration

Overall, the number of participants in all demand response programs declined in
2003 by 10%.” Table 6 provides a detailed accounting of how participation changed from
2002 to 2003. The first column lists 2002 participation by program option: EDRP had

2 A participant is defined as a single customer or an aggregation of customers.
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1535 participants, SCR had 226, and DADRP had 24.° The next six columns of Table 6
account for the difference from 2002 to 2003 participation by tracking 1) re-subscriptions
in the same program option, 2) migration to another program option, 3) dropouts from the
program option altogether, and 4) new subscribers to the program option.

2003 (count)
Total
2002 Total
(count) EDRP DADRP ICAP Dropped New 2003
EDRP 1535 1021 0 7 507 269 1323
ICAP 226 33 0 117 76 89 213
DADRP 24 0 24 0 0 3 27
sub 1785 1054 24 124
NEW 2003 269 3 89
1323 27 213

Table 6: Program Participation Summary

Consider the EDRP accounting provided in the first row of Table 6. Tracking
2002 to 2003 changes shows that 1021 of the 2002 EDRP participants reenrolled in 2003,
none migrated to DADRP, seven migrated to SCR, 507 dropped out, and 269 new
customers enrolled in EDRP in 2003. EDRP enrolled curtailable load decreased by 10%
(95 MW), as illustrated in Table 7, which employs the same accounting structure to
compare 2002 to 2003 curtailed load registrations. The load of new participants (148
MW) canceled out that of dropouts (142), so the net EDRP curtailable reduction is due to
migration of SCR (53 MW) and changes in the amount subscribed by re-enrollments.
Overall, the change in EDRP participation is quite small, despite a substantial amount of
churn, changes to other programs and dropouts. The dropouts and new entrants will be
studied more closely in the future to determine if there is any discernable pattern.

3 Participation data for 2002 represent enrolments over the summer months and correspond to the values
reported in the NYISO’s evaluation of 2002 program performance, as described in Neenan Associates and
CERTS, January 2003.
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2003 (MW)
Total Re-enrolled
2002 changes to Total
(Mw) EDRP DADRP ICAP Dropped New subscription 2003
EDRP 949.13 753.92 0.00 52.80 142.41 147.96 -76.39 853.99
ICAP 659.50 28.50 0.00 476.40 154.60 332.70 -11.60 850.30
DADRP 393.80 0.00 393.80 0.00 0.00 22.50 -5.00 411.30
sub 2002.43 782.42 393.80 529.20
NEW 2003 147.96 22.50 332.70
Re-enrolled
changes to
subscription -76.39 -5.00 -11.60
853.99 411.30 850.30

Table 7: Program Participation Summary - MW

Using Table 6 and 7 in the same manner reveals that SCR participation
decreased by 10% (13 participants) but enrolled curtailable load increased by 29% (190
MW): the average curtailable load per participant increased. As Table 6 shows, the drop
in participation occurred in spite of 89 new enrollments, the result of 76 dropouts and 33
migrations to EDRP. But, as Table 7 illustrates, the new participants brought in more
load than was lost through attrition. Customers pledging greater curtailments replaced
customers with smaller curtailment obligations. The average curtailment of new
participants was 3.8 MW, while that of dropouts was only 2.0. It appears that SCR
participation is more attractive to customers with larger curtailment capability. However,
some of the participants represent aggregations comprised of several, or in some cases
many, customers.

Load subscribed to DADRP increased slightly (5%), proportionally less than the
increase in enrollment (15%). The added participants were new to this program option.

Table 8 illustrates program participation by zone.

EDRP DADRP ICAP

Zone # Mw # Mw # MW
A 54 53.38 9 162.40 39 399.00
B 16 62.59 0 0.00 17 30.20
C 145 36.78 4 40.40 31 75.90
D 9 219.43 0 0.00 5 108.60
E 46 55.67 3 114.00 9 14.10
F 66 68.98 9 91.00 14 68.80
G 42 58.97 0 0.00 1 0.40
H 8 7.20 1 1.00 4 2.40
I 25 13.04 0 0.00 14 12.00
J 107 98.72 1 2.50 67 130.30
K 805 179.24 0 0.00 12 8.60

Total 1323| 853.994 27 411.30 213 850.30
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Table 8: Program Participation by Zone

EDRP DADRP ICAP

2002 | 2001 | 2002 | 2001 | 2002
2001 to| to to to to to
2002 | 2003 | 2002 | 2003 | 2002 | 2003

Dropped 117 507 6 0 34 76
New 1497 269 4 3 91 89
Transfers 33 7
Renewals 190] 1021 20 241 117\ 117

1687 1323 24 27 208 213

Table 9: Participation Changes 2001 - 2003

To recap, participation numbers for EDRP fell from 2002 to 2003, as did the load
available for curtailment. Table 9 provides tracking data for the period 2001 to 2002 and
the corresponding data for 2002 to 2003. 2002 was a big growth year for EDRP, as there
were 1,497 new participants and only 117 dropouts from 2001.

There was a net reduction in participation in 2003, which is not necessarily an
indication that the program has reached it apex and is now in decline. To the contrary, it
seems that the EDRP program is maturing. Examination of the 507 2003 EDRP
dropouts reveals that 40% (208) of them did not provide any curtailed load during the 11
hours of EDRP events in 2002.

The 89 SCR participants classified as new in 2003 are so because they were not
registered in SCR in 2002. But, they could have participated previously, and just took a
year off. An examination for 2001 records reveals that only three of the new 2003
participants had participated in SCR in 2001. The rest are new to the program, an
indication that LSEs and demand response providers are actively working new accounts
to increase participation, a sign of a robust program.

Enrollment records were examined to characterize SCR participants’ strike price
nominations. While the ICAP Demand Curve is a new provision in 2003, one might
postulate that first-time participants would have a different motivation. Specifically, they
might hope to be able to avoid some or all curtailments by submitting a high bid, and
thereby earn ICAP payments with minimum curtailment costs. Consequently, Figure 5
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illustrates the bid curve for three segments for the population of SCR participants,
associated with the number of year’s experience with program participation.
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Figure 5: SCR Strike Price Curves

All three of the bid curves are characterized by a substantial clustering of bids
around the extremes, but the most extreme is for the 2-year and 3-year participants. The
first year participants’ bid curve has two distinct clusters, and one very steep but narrow
segment. This outcome can represent a variety of behaviors. It supports the maintained
hypothesis that some customers would want to be curtailed and other would like to avoid
curtailments, as extreme bid clustering is apparent. But the defining factor for which
extreme is favored is not the number of years of experience, as all three curves show the
same clustering, to some extent.

N. Conclusions

Regarding the hypothesis constructed to characterize the EDRP and SCR 2003 program
changes, the analyses of tracking data suggest the following conclusions:

1. Participation in SCR did increase dramatically, but not due to migration from
EDRP, but from (primarily large) new subscribers.

2. LSEs and demand response providers report that most SCR customers were able
to nominate a strike price with little difficulty, which comports with the large
increase in SCR participation in 2003. However, there were 76 dropouts; was the
nomination provision a contributing factor? No primary data are available to
refute that contention. But, the fact that dropouts (by definition) did not even
participate in EDRP, which does not require any nomination and imposes no
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penalty for failure to comply, suggests that these customers in general found
curtailing loads infeasible for business reasons, and not as a result of program
provision changes.

Curtailment bids by SCR participants are indeed highly clustered around very low
and very high values. While there is nothing inherently inconsistent or
questionable about that outcome, it does complicate implementing a curtailment
that requires only a fraction of the available curtailable loads.
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II. Day-Ahead Demand Response Program

The Day-Ahead Demand Response Program (DADRP) allows customer to submit
curtailment bids into the day-ahead market (DAM) and if the bid, which is treated as a
generation resource, is scheduled, the participant is paid the market clearing DAM
LBMP. Real-time market (RTM) curtailment imbalances (shortfalls) resulting the
customer buying-back that position at the higher of the DAM LBMP at which the
curtailment was scheduled, or the RTM LBMP, and until 2003 plus an additional 10%
penalty.

Two changes in Day-Ahead Demand Response Program (DADRP) protocols
went into effect in 2003: a bid floor of $50/MWH was imposed, and the 10% penalty
previously assessed when curtailment obligations were not met was removed. The
former was implemented to discourage the submission of bids when a facility shutdown
was already scheduled for that period. As a result of the latter change, participants settle
curtailment imbalances at the higher of the DAM LBMP, at which they were scheduled,
or the RTM LBMP that corresponds to the curtailment shortfall. The impact of these
changes on participation in DADRP is discussed in the next section, while the following
sections discuss program participation and the impact of scheduled DADRP bids on
NYISO market prices.

A. Participation

Registration in DADRP increased to 27 customers in 2003, compared to the 24
that were registered in 2002. The amount of bids scheduled in the summer months was
up 20% from 2002, to 1,752 MWH. The scheduled bids and LBMP are illustrated in
Figure 6. The increase in accepted bids is likely, in part, due to the lower prices that
characterized the upstate zones where most of the bids were submitted. Declining price
volatility in the DAM and RTM reduces the number of opportunities for scheduling
DADREP bids, especially upstate where participation is highest. In addition to reducing
the number of bid scheduled, reduced price volatility affects the impacts of those bids on
market prices, as discussed below.

Figure 7 plots the MWh offered and MWh accepted in DADRP since program

inception. In 2003, total offered MWh was less than previous years, but a greater
percentage of offers were accepted.
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B. Market Impacts

Market price impacts for the summer

months (June — August) 2003 were estimated using NSO PronaBones tharacte o Used

the methods developed in previous year’s
assessments’. Supply flexibilities were developed e e /D_\

for the two aggregate regions, Upstate and Hudson- zone3 = C
Capital, and two NYISO zones, New York City and """

Long Island. Supply flexibilities, defined as the [ B
A

percentage change in LBMP resulting from a one
percent change in the load served, characterize the
nature of the resource supply curve. The greater the
price flexibility, the greater the reduction in the
calculated DAM LBMP due to the scheduling of a
DADRP curtailment bid. High supply flexibilities over a narrow range of load levels are
indicative of a pronounced “hockey-stick” shaped supply curve.

Price flexibilities in the DAM and RTM are much lower in 2003 than they were in
previous years, as illustrated in Table 10 and Table 11, respectively. The reduction in the
DAM supply flexibilities (Table 10) is particularly pronounced in the West and
Hudson/Capital regions, and results in lower market impacts from the scheduling of
DADRP curtailment bids.

Table 10. DAM Price Flexibilities

2001 2002 2003
9.4 4.2 14
West
Hudson/Capital 51/11.8 3.9/5.0 1.9
New York City 9.4 3.6 3.5
Long Island 5.1 6.5 1.2

Price flexibility = % change in LBMP resulting from a 1% change in load served

Table 11. Real Time Market Price Flexibilities

2001 2002 2003
6.4 6.7 3.4
West
Hudson/Capital 8.6/8.4 4.7/6.0 2.5
New York City 14.5 12.8 59
Long Island 10.4 5.2 6.0

Price flexibility = % change in LBMP resulting from a 1% change in load served

* This analysis is confined to the summer months to accommodate comparing 2003 with prior years’
analyses that included only these months. DADRP impacts for the first five months of 2003 were reported
previously.
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Market impacts for 2003 are compared to those for 2002 and 2001 in Table 12.
Despite the 20% increase in scheduled MWh, the market impacts, measured as collateral
and reduced hedge costs, were down by over 50%, to $207,331 (Table 12, Total Price
Impact). Collateral impacts measure the reduction in the cost of DAM purchases by
LSEs resulting from the scheduled DADRP curtailment. Hedge cost impacts estimate the
ripple effect lower prices in the DAM during curtailment hours are postulated to have on
bilateral contract supply costs.

Table 12. DADRP Market Impact

Scheduled | Collateral | Reduction | Total Price Program
DADRP Savings in Hedge Impact Payments
MWHs Cost
2001 2,694 $892,140 $682,358 $1,574,498 $217,487
2002 1,468 $236,745 $202,349 $439,094 $110,216
2003
176 $3,529 $72,613 $76,142 $9,844
West
Hudson- 1,576 $42,244 $88,945 $131,189 $111,300
Capital
1,752 $45,773 $161,558 $207,331 $121,144
2003 Total

The lower market impacts in 2003 reflect the relatively flat nature of the resources
supply curve during the summer months. Low supply flexibilities mean that scheduled
curtailments have a lower impact on the DAM LBMP. Program costs however are based
on the price at which the DADRP curtailment was scheduled, and they are up from 2003,
but under 10%, despite the 20% increase in scheduled MWh. The ratio of market
impacts to DADRP curtailment payments in 2003 was 1.7, compared to 4.0 and 7.2 in
2002 and 2001, respectively. In general, the low impact ratio in 2003 is attributable in
part to loads that were scheduled at LBMPs close to the $50/MWH floor, periods when
the supply flexibility was low. Consequently, the market price impacts are low compared
to prior years when supply flexibilities were higher.

C. Impact of DADRP Program Changes on Participation

The NYISO implemented several program changes in 2003, including:
1. A $50/MWH floor price was imposed in DADRP bids; and
2. The 10% penalty applied to curtailment imbalances was eliminated.

To assess how the program changes implemented in 2003 would impact participation,
it was hypothesized that the changes in DADRP would have distinct and opposite effects,
as follows:

a. The elimination of the 10% penalty on DADRP imbalances would have a
negligible impact on participation, and
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b. The imposition of a $50/MWH bid floor would act as a deterrent to
DADRP participation.

D. Survey of Demand Response Providers

To assess the impact of the new demand response program provisions on
recruitment, a survey was administered to the entities that market the NYISO’s demand
response programs: regulated and competitive load serving entities (LSEs) and
curtailment service providers. The survey was administered in the fall of 2003 so that the
summer’s program history would be factored in respondents’ assessment of the program
provisions.

E. The Survey Respondents

The 13 survey respondents included five LSEs (2 regulated and three
competitive), six demand service providers, and one retail customer and one institutional
respondent. All but the institutional respondent and one competitive LSE reported that it
recruited customers to participate in at least one of the NYISO demand response
programs available in 2003. Most of them had done so in prior years.

Only 15% (2 respondents, one regulated LSE and one demand response provider)
of those customers participating in the survey enrolled a customer in DADRP. When
asked what actions they undertook to recruit customers to DADRP, most (7 of 13)
reported that they did not actively promote participation. Another two said that they
responded only when the customer asked about participation, and three (one regulated
LSE and two demand response providers) reported that they actively promoted DADRP.
These results are consistent with previous evaluations of the DADRP program that found
that awareness of DADRP was low in general, and even among those customers
participating in ICAP/SCR or EDRP.

F. DADRP Experiences

The active DADRP marketers reported that the removal of the 10% penalty for
curtailment noncompliance either created interest but not participation (3) or it had no
influence (2). The penalty may have been perceived by some customers as being more
severe than it really was, and its removal only highlighted other features that are seen as
barriers to participation.’

When asked what they perceived as the biggest barrier to customer participation
in DADRP, 40% (2) of those that promoted participation said it was the requirement that
bids be submitted in one MW increments, and an equal number said the biggest barrier

> Previous evaluations asked customers what they saw as the barriers to participation in DADRP. Few
answered that they saw the penalty a barrier. More common were that customers cannot curtail usage
under the program circumstances, or they could, but the perceived benefits were not sufficient for them to
do so.
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was the recently instituted $50/MWH bid floor. The one MW bid increment requirement
has been cited before as a deterrent because it forces the LSEs or demand service
provider to manage the risks if customers bids do not meet that standard, or force
customers to undertake the consequential market risk.

Given that most customers pay a commodity rate that is at least $50/MWH, it is
difficult to construct a situation where a customer would curtail at a DADRP price lower
than it would otherwise have consumed, except in case where the customer can dispatch
on-site generation with a lower fuel cost, and such action is not allowed under DADRP
protocols. One explanation for favoring a lower (or no) bid floor is that some customers
want to bid curtailments coincident with planned shutdowns, either partial or total
facility. Such behaviors are contrary to the objectives of offering DADRP, which is to
induce curtailments that otherwise not have occurred at times when the result is a lower
DAM price, and forestalling such biding behaviors was the primary motivation for
establishing the floor price.

The active DADRP marketers were also asked to choose from among four program
features changes based on which they felt would have the largest beneficial impact with respect to
promoting participation. None chose the provision whereby participants with scheduled bids
would be paid for additional curtailments, beyond what was scheduled. Two chose lowering the
bid increment to 100 kW and two chose lowering the bid floor. One said that settling scheduled
curtailment shortfalls at the RTM LBMP, rather than the higher of it or the DAM LBMP at which
it was scheduled, would be most helpful.’

% On average, DAM prices are 3-5% higher than RTM LBMPs, which might appear to offer an arbitrage
opportunity for participants who could settle at the RTM LBMP. However, when prices are most volatile,
RTM prices tend to be higher, which would foreclose the arbitrage opportunity. Perhaps the best argument
for settling DADRP imbalances at the RTM LBMP is that it would further reduce deadweight losses that
DADRP is intended to mitigate.
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