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My name is George L. Fitzpatrick. My businecs address is 11 East

44th Street, MNew York, New York 10017,

I currently ssrve as President of Applied Energy Bréup, INCsy &
management and technically-oriented consulting and software
development firm offering services in the areas of Load Research,
Load Management, Load and Energy Forecasting, and Economic

Evaluations.

Prior to this, I held the position of Vice President, Lcad
Research and Demand Planning for Stone and Webster Management
Consul tants, Inc. I was responsible for the coordination and
direction of consulting activities in the Load Research and Load
Management areas within the Corporation. Additigcnal
responsibilities included analyses of data processing

requirements and peotential new markets for censulting activities.

My utility-based experience consists of nine years with Lonrng
Island Lighting Company where I held the position of Manager,
Load Research, Custing and Forecast Division. My prime
responsibilities centered on electric peak and energy forecasts;
electric and gas weather normalization3 statistical sample design

development; lcad research study implementations load data



management and analysis3 annual population surveys all long-range
demagraphic projectionsi the collection, processing, and overall
supervision of billing of customers under commercial /industrial
time-of-use rate; the electric class of customer annual systea
load research studys and all statistically-based studies
performed by the Economic Research Department. In 1978, my
responsibilities were expanded to include fully allocated and
marginal cost-of-service studies for electric and gas and total

factor productivity studies.

My academic background includes a Bachelor of Arts Degree in
Economics with a concentration in Statistics as well as a Master
of Business Administration Degre= in Econcmic Theory, both frcm
St. John’s University. I have had additicnal eyperience in the
area of application of various statistical techniques for
forecasting and descriptive analyses purposes. ‘Through my
utility-based experience and centinuing education, I have
acqguired additicnal expertise in the utilization and

interpretation of statistical techniques such as logistic
function fitting, two and three stage multiple regression,
Box-Jenkins stochastic and multi-'e transfer functions, and
multiple regression techniques for time series, cross sectional,

and pooled data bases.



1 have also had additicnal formal training in the areas of
engineering economic analyses as well as data processing systems

and applications.

I have testified as an expert witness on subjects such as
electric and gas, psak and energy forecasts, load research
studies for cost-of-service analysis, load managenent,

conservaticn, cogeneration, and statistical studies for we=ather
normalization of gas sendout and electric energy requirements
data in the following New York State FPublic Service Commission
proceedings: Case Numnbers 26733, 2682%, 2&%9E5, 27136, 27154,

80003, 27319, 27374, 27375, and 28223.

I have presented testimony on behalf of the Member Systems of the
New York Power Pocol con the sut iectis of load forecasting, eneraqy
conservation and economic analysis in the Mew York State Energy
Master Flan I1 Proceedings. I have also presented forecasts,
conservation and economic analyses on behalf of the Power
Authority cf the State of New York (the Authority) in connection
with the Arthur Kill Coal/RDF Facility Corps of Army Engincers

Procezsding.

A more detailed presentation of my qualifications is presented 1n

Appendix "A" to my testimoeny.



The purpose of my testimony 1s as follows:

49 To provide a discussion of the Member Systems of the
New York Fool consideraticn of the future impacts cof
Conservation in the most recent State Energy Master Flan 11

proceeding.

11, To provide infecrmation con the New York State Energy
Office’s consideration of conservation in thei. formulation

of the latest State Energy Master Flan.

III. To give an indication of the extent to which both
price and non-price induced conservation has already
penetrated the marketplace via the free market forces,

utility programs and regulatory endeavors.

IV. To provide an update on the progress of the New York
Fublic Service Commission’s latest investigation into the
conservation issue as addressed in Case #28223 from a Con
Edison perspective, and to provide preliminary information
on the peak demand and annual energy impacts of the
following residential conservation devices for the Con

Edison service territory:



a) Refrigesrators (manual and auto defrost)

b) Residential room air conditioners

c) Residential lighting

d) Residential water heating measures (water heating
blankets, low flow showerheads, and heat pump water

heaters).

Additionally, I will provide an extrapolation of thos=
results to the FPower Authority-served southeast MNew York

residential houssholds.

V. To demcnstrate that the High Impact, Mid Range, and Low
Impact economic scenarios presented by ESRG in a study
entitled "An Analysis Of The Need For And Alternatives To
The Proposed Cecal Plant at Arthur Kill" (ESERG 81-21) are not
the most reasona2hle for an objective assessment of the total
costs o©f the shutdown of the Indian Peoint plants since
certain components of that ESRG study are either
statistically suspect cor have been selectively utilized to
yield downward-biased cost projections. Py analysis cf the
ESRG Report entitled "“The Economics of Closing the Indian
Point Nuclear Power Flants" will necessarily be abbreviated

due to my clients’ belated receipt of this document.
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As part of my work fpr the New York Power Pcol in the State
Energy Master Plan Il Hearings, I had the oppertunity to review
the major conservation forecasts of the State’s eight ma jor
eiectric wutilities including Con Ediscn and the Power Authority.
This review encempassed both the investigation of the assumptions
contained in the Report to the New York State Energy Office
pursuant to Section 5-112 of the New York State Energy Law for
each of these utilities as well as follow-up conversations with
forecasting personnel at each company. As a result of my

investigation, I concluded the following:

1) The Member Systems of the New York Power Fool had
accounted for the DOE major appliance efficiency targets and
corresponding per unit energy reductions in their "most
likely” locad and energy forecasts. Conversely, my analysis
of ESRG’s statewide Fforecast of conservation potential in
that same proceeding showed that ESRG had improperly

reflected the 1980 FEA Appliance Efficiency Targets i1n their



projection. (Eee Exhibit GLF-6 of my SEMP 11 Rebuttal

Testimony which is Appendix B to this tastimony).

2) The Member Systems of the Mew York Pool had employac
reasonable projections of future increases in the real price
of electricity, thus insuring reasonable decreases to the
"“most likely" forecast for price related conservation
responses. These real price projections accurately

reflected the official SEMP 11 capacity expansion plans.

3) The Member Systems of the New York Pocwer Pcol have given
sufficient, and perhaps optimistic consideration for the
potential of conservation measures and strateqgies in their
"most likely" peak load and energy forecasts. The following
items, which have begen included in the utilities® forecasts,

are examples of this censideration.

A Incorporation of the DOE 1980 Appliance Efficiency
Targets - Although these targets are no longer
mandatory from either a state or federal perspective,
t: 2 Member Systems have made the assumption that such
targets will be achieved or exceeded 1in the future
appliance stocks in their respective service

territories. The appliances that are affected by these

improved efficiency targets arel



Original DOCE
Proposal For
Per Appliance

Energy Fzduction X

Central Air Conditioning 17
Window Air Conditioner 22
Water Heater 15
Clothes Dryer 4
Clothes Wa=zher 26
Range 3
Refrigerator (Frost Frees) 28
Refrigerator (Manual) 33
Freezer 22
Dishwasher 20
Color TV 35
{ Black & White TV 65
|
Recognition of these or greater forecastad per unit

energy reductions for improved appliance efficiencies
\
| has served to greatly reduce the Member System’s future
\
|

load projections.



B) In the commercial sactor, th2 Member Systems have
reduced future forecasts for the impacts of
conservation measures in this sector. As an example,
Con Edison has forecast saturation of Load Limiting
Devices of more than 70% in its service territory by
the vy=ar 2000 and has lowered both its peak and energy
forecasts accordingly. The percent reduction utilized
by Con Edison in their forecasts is based upon actual
Con Edison experience, and from my review, appears

quite reasonable.

Con Edison has alsoc included other conservation related

reductions in its "meost likely" forecast:

1) Assumed increasing use of i1oad management techniques
in response to rate structure changes (which affect

energy as well as peaks).

2) Included a "non—-cost-effective” conservation
forecast reduction amounting to approximately S5S% in
1995 and 7% in 2000. This reduction is separate from
"price related" conservation captured by Con Edison’s
econometric model and other cost effective measures
such as the appliance efficiency improvement energy

reduction.



The following is a representative list of the additional
measures included in variocus degre2s by some cor all of the

Member Systems:

a) Time of use rate implementaticon

b) Movement towards marginal cost pricing policies

c) Continuaticn of preograms to provide consumers with
information on types of conservation measures and their
cavings potential

d) Storage rates

2) Interruptible rates

¥) Energy audits

g) UWeacherization financing

Thus, in my opinicn, Member Systems of the New York Power
Pocl have made a reasonable accounting for conservation in

their leng range plans.
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For its part, the New York States Energy Planning Board has made
conservation the cornerstocne of its overall long-term energy
policy as embodied in the State Energy Master FPlan II Final
Report. On page 5 of the Executive Summary of SEMP 11, there is

a discussion of the role of conservation in the official state

load and energy forecasts.

“The forecasts reflect significant conservation
resulting from rising enargy prices, mandated
efficiency standards and state conservation prdgrams
rnow underway. They consider, in a systematic manner,
the interrelationships of economic activity, fuel
prices, national and state energy policies, fuel
substitution, conservation and renewables, as well as

the availabilitv of conventional fuels.”

Thus, both the Member Systems of the State of New York Power Fool
and the New York State Energy Planning Board have given major
consideration to the future impact of conservation on energy

demand in New York State.

-11_



Two partia=s (Environmental Planning Lobby and th2 New York City
Energv Office) sponsored forecasts cof conservation potential
prepared by Energy Systems Research Group (ESRGB) . The two

studies arel

"An Analysis Of Thz Need For And Alternatives To The
Proposed Coal Plant At Arthur Kill", (ESRG 81-21), June 15,

1981.

and

"The Conservaticon Investment Alternative For MNew York State”

(ESRG 80-42) September, 1981.

These analyses presented scenarics for conservation both from a
downstate (Con Edison - Power Authority (SENY)) and statewide
perspective. These studies were, in ESRG’s own words, (PP <
offered as a blueprint for immediate program action over the next
20 years" but, rather, "to show...one choice of plausible target
conrervation levels in corder to test the proposition that
conservaticn could feasibly play a major role in the State...”

(ESRG 80-42, page 4).

It is clear frem the above, therefore, that ESRG never intended
their analyses to be utilized as an official planning document

(as both the Member Systems and the SEC did intend theirs to be)



and that it is inappropriate for ESRG to wutilize such
methodologies and assumptions in the presentation of High Impact,
Mid Range and Low Impact Effects on Ratepayers for the @arly

retirement of the Indian Point 2 & 3 plants.
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Generally speaking, “price-induced ccnservation" would be the
conservation of energy either by reduction in intensity of use of
appliances or changes to more efficient appliance séocks that
would be caused by increases in the real price of electricity
either through the “real" or "perceived real” increases in the
price of electricity. Non-price-induced conservation can be
thought of as conservation induced by subsidy programs based upon
the active intervention of utilities, regulatory authorities, or
government. While price-induced conservation will usually affect
the intensity of use for the short run and appliance decisions in
the long run, non-price induced conservation would be directed at

altering appliance decisions only.

“Intensity of use" conservation can be thought of in terms of

short-run price elasticity, that is, a consumer’s short-run

response to a “"real" increase or a "perceived real" increase in
the cost of energy. In this type of conservation response, a
consumer alters his utilization of existing appliances or end

uses such as reduction of 1lighting in the home, lowering of
heating thermostats, or raising of air conditioning thermostats,

lowering water heater temperature, etc.

_14_



“Appliance decisicn” elasticity 1s more of a long-run response.
Literature indicates that such leong-run elasticity may take
between 5~7 years before it 1is fully effective, and such
resulting energy reductions are usually of greater magni tude than
short run impacts. Economic theory suggests that consumers will
opt for more efficient and, thus, less energy censuming
appliances and end uses in some direct relationship ta the
increase in the real price of electricity over time. The
quantification of <uch a relationship is called the "price

elasticity of demand” response.

Economic analysis performed by th= utilities, the State Energy
Office and others indicate that the potential for price induced
censervation (frem free markat forces) is guite vsignificant.
Based upen AEG’s analysis of the six residential conservation
measures for Con Edison as part of Case 28223 and further
investigation of relevant portions of Con Edison’s "most likely"
long-range forecasts, “"price-induced" impacts are expected to
account for conservatively 677 of the total achievable impacts

for the measures studied.

DPuring the Energy Crisis of 1973-74, consumers made dramatic
efforts to save electric energy. Realistically, these short-term

savings came primarily from consumers’ alteration of anergy usage



patterns rather than a wholesale replacement of less efficient

appliances with a more efficient variety.

Little is known abcut the potential for the "replacement”
phenocmenan that may occur i¥ consumers substitute appliance
decision conservation for intensity of use ceonservation. That
is, it 1is conceivable that as consumers opt for mére efficient
appliances in the future, usage patterns that had been modi fied
in the short run may revert to more traditional comfort and usage

levels as more efficient appliances come on line. Thus, caution

must b2 exercisad in assuming that short run intensity of use
censervation is a lasting condition. Rather, it may be a
temporary phenomenon until the longer run appliance decision

conservation takes effect.

Escsentially, while some parties view conservaticn in a total
impact sense, the utilities add the sophistication that there is
a cost effective or free market-accessible portion of that
conservaticen, and consequently, there may be a subsidy induced
portion for the more marginal conservation measures and markets.
It is extremely important to make the distinction between free
market conservation and subsidy preoduced conservation, since such
a distinction is critical to the overall evaluatien of the
economic feasibility of such measures. For example, if one were
to postulate a 3100 million program to assist New Yark tate

residents in replacing current refrigerators with 350% more




efficient refrigerators, the resultant cost benefit analysis
would propose to view the 3100 millicon as a cost and the total
kWh savings of the S0% more etficient refrigerators as the
benefit. However, the true perspective would be to discount the
S0% bene+it by that ben=fit that would have occurred in any case

due to both:
1) Consumer’s reaction to higher electricity prices.

2) The availability in the marketplace over time of a lower
level efficiency refrigerator (that is currently estimated

to be, on average, 33% more efficient).

Thus, a total percentage gain from the $100 million subsidy
investment would be (S0% - 33%) 17% not S0%. It is clear from
the foregoing example that an accurate realistic view of the
timing and the total impact of the “free market" forces is
recessary if conservation subsidies are ultimately ordered by the

PSC as a result of Case 28223.

-7~
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Overview

In response to the Commission Order in Case 28227 dated May 7
1982, Con Edison has thus far provided estimates of the maximum
potential conservation impact ‘or six residential measures.

Those measuress are as follows:

1) Refrigerators (manual and auto—-defrost)

2) Residential room air conditione: s

3) Residential lighting

4,5,4) Residential water heating measures ~ (water heating
blankets, low flow shower heads, and heat pump water

heaters)

PEG was retained by Con Edison to provide the fcllowing data for

each device for use in subsequent analysis:

1. Energy savings of a more efficient device relative to a
less efficient device. These annual figures were further
broken down into on and coff pesak costing periads for the

summer and winter.

_18_



2. Concomitant p=ak locad impact of the morea efficient

device relative to the less efficient device.

. 8 The additional cost of the more efficient device

relative to the less efficient device.

AEG als=o developed the maximum system impacts for the
above~-mentioned conservation devices. Appendix C, Exhibit GLF-2
entitled "Maximum Potential Conservation Impacts" contains this
information. 1t is important to note that the analysis of
conservation potential for these devices lcoked at the
incremental conservation that could occur after the free market
forces impacted these devices in the future. Thus, these impacts
would be the incremental impacts that could be gained through

ceubsidization.

Con Edison Study — Peak and Ensrgy Impacts

For the Con Edison system, the incremental maximum system peak
and annual energy impacts of these six conservation measures has
been estimated to be 326 mW and 1286 glWh, respectively. These
impacts are over and above the free market force impacts for the
affected appliances that are already included in the Con Edison
official forecast. Those free market force impacts that have
been accounted for in the Ccn Edison "most likely" forecast for

these six measures have been estimated to be 660 mW and 2613 gWh,



respectively. Thus, the Ccn Edison "most likely" forecast has
accounted for a minimum of &67% of the total conservation savings

available from the six identified conservation measures.

Extrapclation of Con Edison Study Results to the Power Authority

A similar formal analysis has not been performed for the Fower

Authority with respect to these six measures. However, as a

general statement, I would expect that the load and energy

impacls in the case of each of the six measures would be
significantly lower than that shown for Con Edison in Pppendix C.

My reasons for this expectation are as follows:

1. The Power fAutherity indirectly serves cnly a fraction of

the number of residential households as does Con Edison. It

is estimated that the Power Authority’s Fublic Housing
accounts serve approximately 250,000 households as compared

to approximately 3 million households for Con Edison.

2. Virtually all of the hocusszholds served by the Power
Authority are master-metered. Master-metering diminishes,
if not eliminates, incentives for househclds to conserve and
usually removes the appliance purchase decision from the

individual householas.

For the purpose of discussion, however, 1 have performed a



mathamatical extrapolation of the incremental maximum
conservation potential for the Powsr Authority utilizing tha
results of AEG’s aralysis for Con Edisen. The results of that

extrapolation ire as follows:

System FPeak Annual Energy
Impact (MW) Savings (CWH)
Con Edison 326 12856
FPower Auvthority 27 107

Incremental Conservation Ms2asure Cost Effectiveness

It is important to note that, as part of the study for Con
Edison, an incremental cost/benefit 2nalysis of the six measures
was performed utilizing a method that assessed the impacts on the
utility’s unit cost of electricity. That is, an investment by
Con Edison in any measure at a level that would serve to increase
the unit cost of electricity to consumers was not considered to

be cost effectivea.
Under the criteria for this test, only incremental utility

investments in the case of more efficient room air conditioners

were found to be cost effective. However, even in that case, the



were found to be cosl effective. ‘However, evan in that case, the
maximum rebate that would be allowed in order to avoid higher
unit costs weould be $15.53 per device. This amount would be
significantly below the total estimated incremental cost of the

more efficient device (347.74).

Conservation Analysis Limitations

During the course of AEG’s analysis for Con Ediscn, we identified
several impediments to both the accurate assessment and full
iaolementation of the subject conservation measures. Frcom an
assessment perspective. 2 number of data componsats lack the
statistical rigor that wcould be reguired for an assessment with a

high Jdegree of confidence. For example:

1. The uncertainty surrounding the efficiency levels of the

current appliance stock.

2. The uncertainty surrcunding future conservation progran

participation rates.

3. The lack of accurate information on the average annual
kWh per appliance as well as their coincident peak demand

levels.

4. The uncertainty concerning the amounts of censervation

-22-



that will occur without a subsidy prograam.

S. The magnitude of the potential offsets to certain
conservation strategy implementation (e.g., more efficient
refrigzrators with added features, thermal savings of one

appliance being mad=2 up by anocther).

Thus, from a data constraint perspective, the potential variance
surrounding the base case usage values could conc2ivably be
larger than the total percentage savings that is projected trom
the ascociatad conservation measure. We have also identified a
number of institutional impadiments te the full implementaticn of

the certain ccnservation measures analyzed. They are as follows:

i. Significant Saturation of Master-Mstered Residential

Buildings

Approximately 20% of the residential dewelling units in the
Con Ediscn service territory are master-metered apartments.
Master-metering is a condition in which a building landlord
has a single meter for a multiple number of apartment units.
The landlord, in turn, assesses a fixed monthly electricity
charge based primarily upon the number of rooms. This
results in the removal of any economic incentive for
individual! tenants to conserve electricity. Furthermore,

when 2 landlord is faced with the replacement of a piece of



equipment in a tenant’s apartment, th= landlord will most
likely cept for the lsast expensive replacament (usually the
least energy efficient). It should b= recognized that the

fellowing four me2asures under consideration would be

affected by this impesdiment:

1. Lighting Improvem2a2nts
2. Refrigeration
3. Air Conditioning

4. Water Heating

2. 1Ilncidencz of Appliance Ownership in Residential Rentals

In many apartments in New York City, major appiiances are
purchased by landlords rather than individual tenants. In
most cases, such purchases are made in large guantities with
price as the major consideration. Given Con Edison’s
customer mix, which has a significant number of apartments
(apartments comprise approximately 71% of the residential
units in the Con Edison service territory), the evaluation
of the incidence of appliance ownership will be a key

determinant in a conservation program design for

refrigeration, electric cooking, and air conditioning.

3. The Ramifications of a Relatively Large Residential Low

Income Population in the Con Edison Service Territory

-24_.



A 1977 survey perfermed for Con Edison by Audits and Surveys
Inc. showed that over 30%Z of the residential customers in
the Ccn Edison service territory can b= classified as low
inceme families (under $10,000 annual income). This fact
becaomes entremely important when the time comes to design
incentive pregrams for residential conservation measures.
This problem may be somewhat mitigated by the fact that the
majority of these low income custoners live in
master -nmetered apartments. Thus, incentive programs for low
inctme customers may better be aimed at landlords than the
low incomz families themselves. In any event, this 1is an
iscue worth studying to insure that conservation programs

reach the appropriate market segment.

4, The Problem of Segregating the Incremental Costs of

Higher Efficiency and Added Features

There is another important variable associated with consumer
purchases of more efficient air conditioners and
refrigerators. This unknown centers arocund the new energy
consuming "features" that are being built into more energy
efficiency appliances (e.g., ice makers in refrigerators,
etc.). Thus, if one assumes that all future refrigerator
purchases will be of the 334 more efficient variety and

further postulate a $20 incentive program is required to



have consumers purchasze a S04 more efficient wunit, an

average savings of 250 kWn’s per year per unit wculd rasult.
Howevar, it may well b2 that there would be no savings
asscciated with the more eupensive model bscause of the
offsets that may be included in such a model. Also higher
efficiency meodels may contain additional features not found
in the units they are replacing. This factor would serve to

camplicate any prosp=active incentive program.

From the results of AEG’s analysis of the six consarvation
measures for Con Edison in PSC Case 28223 thus far, I offer the

following conclusions:

1. The incremental maximum impact of these six measures is
relatively small in both an absolute sense and in comparison
the amount of conservation reduction already includasd with

these measures in the Con Edison forecast.

2. By order of the PSC, the measures analyzed for Fhase 1
of the Case were the measures that were conceived to have
the greatest potential for cost effective incremental
savings. Thus, other mzasures may have additional

conservation potential cver and above that included in the



Con Ediscn “"most likely" fcrecast, but 1 would expect that
the incremental impact between Con Edison’s "most likely”
forecas: and the maximum potential to be significantly

esnaller.

3. AEG’s analysis for thes2 six measures showed that the
Con Edisen "most likely" forecast already contains specific
reductions that accounted for the large majority of the
maximum total impact for these measures. With the
suspension of the 1980 DOE Appliance Efficiency targets by
the federal government, the potential exists for an

cver-accounting for conservation in the Con Edison forecast.

_27_
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IN_"INDIAN EOINT STUDYY

In their calculation of the "“range" of revenus= impacts, ESRG

relies upon the forecasts contained in a prior EERG study

entitled:

_Pnalysis _of_the Mead for_ and Altarpatives _ to_ _ _the

>
13
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York City Ensrqgy ODffice and the Corporation Counsel of

New York, ESRG Study No. €1-21, Jun=, 1%81.

This report 1s referenced as Footnote 7 in ESRGs testimony in
thie procesding entitled "“The Economics of Closing the Indian

FPoint Nuclear Power Plants”.

The forecasts presented as part of this study were for the Con
Edison service territory as well as the Power Authority’s

southeastern New York customers.



Four scenarios were crasented in this report:
-~

i. High Case

2. Low Case

3. Base Case - Average cf High Case and Low Case

4, Conservation Case

In point of fact, however, the growth rates shown on Table 2
cannct be duplicatsd from the contents of ESRG’s study referrad

to in Footnote 7, page 15, of the ESRGE report which the following

table shows:

Indian Point Vs. Footnote 7

Growth Rates

High Impact Mid Rang2 Low Impact

Iindian Point Testimony « 5% 0 o

Footnote 7 1.29% - A - &%

_29 -



It can be soen from this compariscon ogf "Desmand Growth Scenarios®
that ESRG has utilized variations of their pricr study that
appearad to be skeo2wad toward an overall lowsr range o¥ anerqgy
demand growth rates which woculd have a result af biasing the
entire analysis in th2 direction of lcwer overall cost estimates

;or the Early Retirement of the Indian Point plants.

CHANGES IN THE CHARACTERIZATICN OF THE ESRG’S CONSERVATION

SCENARIO

In a review of Table 2, page 1S5 of the ESR3 Indian Point Rsport,
it can be seen tha* under the column “Load CGrowth" a range of
growth rates of differant energy demand scenarios is'utilized in
the determinaticn of High Impact, Mid Range, and Low Impact Cost
Scenarios for the Early Retirement of the Indian PFaoint plants.
Az noted earlier, these scenarios were purportedly cbtained frem
ESRB’s Footnote 7 which is a prior analysis done for determining
the impact of conservation alternatives on the neaed for the
Arthur Kill Coal/RDF Facility in New York City. While the
similarities of these two pages are svident, the differences in

the two reports are even more important For the purposes of

viewing the ESRG’s conservation "scenarios”.

While the overall methodolcocgies employec and much of the verbiage

from the two studies are identical, the intent of the SEMP 11



ESRBG submissiens appear to be quite different froa tha Arthur
Kill Repeort. The text of tha SEMP 11 Conservation Scenario
presentation was significantly expanded over and above that
present=d with the Arthur Kill Report. The following ritations

from this expanded text should be nocted?

"The object of this study is to analyze the patential
for an intensive concervation preogram in New York State

as a substitute for or complement teo additicnal power

does offer first approximation m2asure of the aerits of

such a preogram.” (Emphasis added).
further:

"At the cutset, it is worth clarifying the character of
the conservation scenaric as designed and evaluated 1in
the study. To begin with, there are two types of
functions it is not meant tc serve. First, it is_ __not
offered _as__a_ blueprint for immediate program action
gver _the_next_twenty years. Rather it represents one
choice of plausible target conservation levels in crder
to test the preposition that conservation could
feasibly play a major rcle in the State...While it

embodies__the__main__contours of any candidate pregram,

———— . ——— o —— o ——
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there_is _no_claim_that the scenario is precisely  what
would emerge_ip_an_actual pregram.® (Emphasis addzd).
ESRG has erred in its forecasts, technological avaluations,

timing and extent of conservaticn impacts, comparative economic
analyses, and evzn in the most basic deductive reasoning looking
at the relative prchabilities of success of varicus competing

alternatives.

The follewing sections will touch briefly some ot the major
methodological flaws and erronecus assumpticns that are containecd

in ESRG’s Fcotnonte 7.

WEAKMESSES OF THE ESRG CONSERVATION SCEMARIO

In the case of the Conservation Scenario, EZRG has projected that
almost 80% of the impact of conservation will be felt by the New
York Power Fpol System by the year 1990. Furthermore, the
scenario shows full implementation of the total conservation
potential in the first twenty years. This finding goes directly
against statements made by ESRC in other proceedings and alsoc an
analysis performecd by the National Academy of Eciences. The
National Academy of Sciences in their analysis of the potential
for conservation implementation similar to that proposed by ESRG
have estimated that the full impact from such a program will be

felt between twenty to fifty years in the future in industrial
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plants and over fifty y=ars in the residential ssctor. This is
totally at odds with the nine year E0L implemantation that ESRG

sugqgests.

Additicnally, there app=zars to be a methodological inconsistency
in ESRG’s implemzntation of their conservation scz=nario. ESRG’s
mathodology relies, in large measure, on logistic curvés that are
fitted to historical data. Logistic curves have a flattened
S-shape property. Therefore, if full implementation of a
technology reguires twsnty years. “the point of inflection®™ or
that gpoint at whick halé of the technoleogy has besn implementad
cshoulda occur batwesn years nine and elesven. However, ESRG
purpecrts to find an 80% penetraticn of their conservation

scenarin in the first nine years of the forecast period.

ESRG”s use of an accelerated consarvation scenario is
unrealistic. For example, one has only to lcok at the so—-called
1980 FEA Appliance Efficiency Targets upon which ESRBG bases a
good portion of its conservation reductions. These appliance
efficiency targets originally scheduled for implementaticn in the
1980 agpliance product line, have been suspended, and the future
viability of these regulaticns is uncertain as is the mocre
optimistic 1988 increase in appliance efficiency targets referred

to in the ESRG report.
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LACK OF CURRENCY OF ESRG FCRECAST AND METHODOLOGY

The Footnote 7 Study was predicated on a data bass that is now
between thres and six y=2ars old. The use of such an cutdated
study belies ESRG s statement, made in response to a data
request, that i1ts "forecasting model is subject to constant
change and improvem2nt both in its data structure and in the

analytical appraosach employed.”

ESRG €OST BENEFIT AMALYSIS METHODCLOGY FOR ASBESESING CosT

EFFECTIVE COMSERVATIOM MEASURES

Page 18 of ESRG"s Indian Foint Repert in & discusmsion of the

Conservation Scznaric conta.nad in Footnote 7 states:

"Cur June, 1981 study also developed a conservation
scenario consisting of conservation measures and levels
that were technically feasible and cost effective

compared to energy supply"”

Thue, according to ESRG’s acceptance criteria for conservation

measures, all measures included in their conservation scenario

must be cost effective.

However, an analysis of ESRG’s conservation measures and their

associated cost effectiveness points to four major conceptual
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errors in Sscticns I1I, IV, and V of the 1981 ESERG Arthur Kill

Repert. They includ2 the following:

1. ESRG"s Failure to perform a valid incremental

cost/benafii analysis for each conservation measur=.

2. ESRG’s incorresct incluszion of benefits attributable to

free market forces in ils cost/benefit analysis.

3. The imnroper treatment of the impacts of more efficient
appliances in the conservation scpnario. The cast/benefit
of measures that were double counted in the Consezrvation

Scenario.

4, ESRG’s failure2 to reccgnize that for certain end uses,
the energy ccnserved in th2 conservation scenario is larger
than the energy left to be conserved after the

implementation of their base scenario.

OTHER ESRE ERRORS AMD INCONSISTENCIES

The preceeding situations have served to provide information on
some sample of ESRG’s errors and inconsistencies. The following
is a brief sumnary of sonme additional errors that have been
uncovered during the course of my investigations of these ESRG

studies:
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1. ESRB’s staf+’s alteration of foracast input data.

2. Utilization of incorrect and inconsistent FEA Appliance

Efficiency Improvament targsts.

D Improper cdovalopment of cenfidence bands around EERG®S

"most likely" foracast.

4. Lack of aconcasbtric justification for for=zcast

assuprotions employed.

S. Inability te guantify the impacts of important

excgensous variables.

6. Incorrect computer algerithms for computing conservation

scenario dollar savings.

7. Overstatement of conservation scenario savings. (ESRG

admitted 33 billion overstatement. Subsequent computation

of ESRB’s =avings indicated overstatement of %5 billion).
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Appendix A

SUMMARY CF DURLIFICATIONS

Extensive hackground in lecad researcnh, load forz2casting and load
management with graduate degres in eccnomic thecry and a
concentraticn in statistics., Experience includes tha development
and defense © t and leng run econcmetric-based electric and
! d overall managemsnt cof losad research nrcg'mms

with specific npertisa in sampla design and sz2ather
rorsalization mﬁt wdologies. Has testified as an expert Nitness
in the areas of load forecesting, 1ocad reseairch, and 1oad

managenant.

CURRENT fO8ITION

e, Fitrpatrick is Lhe Presidont of Acp.iad Energy Broup b 3
(REBG), a managenent ccocnsulting fira that serves the needs of the
energy induskry prisarily in the areaz of load research, lead
forscasting, luvad managemant., and strategic energy planning

stugies.

FROFESSIOMAL BACKEROUND

Stone % Webster Managesment Consultants, Inc. 1979 ~ 1981

Mr. Fitzpatrick held the position of Vice Fresident-Load
Research and Demand Flanning. He was responsible for the
coordinatiocn and direction of censulting activities in the

Load Research and Load Management ar=as within the
Corporation. Additiconal responsibilities included analyses
of data processing requirements and potential new markets for
consulting activities.

Long Island Lighting Company 1971 - 1979
Menager, Load Research and Feorecast Division

As a Manager of the Load Research and Feorecast Division, his
prime responsibilities centered on electric peak and energy

forecasts: electric and gas weather normalizations

statistical sample design development, load research study
implementationt load data management and analysiss Long
Island Lighting Company™s annual population surveys all
long-range demographic projectionsi the collection,

processing, and overall supervision of billing of customers
under Long Island Lighting Ceoapany’s commercial-industrial
time~of-use rate, the electric class of customer annual
system load research studys and all statistically-based

studies perforned by Leng Island Lighting Company™s Economic
FResearch Department.



Manager, Load Ressarch, Casting and Forecast Division
His respongibilitiss ware expandad in 1978  when the Load
Researcii, Costing and Forscast Division was foraed. AS
manager, his rasponsibilities were prpanded tc include fully
allocatsd and marginal cost-of-service studies for electric
and gas and total factor productivity studies.

O] ST TS e Sn . e
!—--L.—'—olt'v Sl ‘..C--¢J '_.T..‘-‘J F R OITE-4 W S

Load Resaarch

Fower Puthority or ths State of kew York

rassarch prugrant
fy fature nezds in
wars, ang staffing.

“

Suparvised the review of the existin
and formulated & management plan L
the aress of sanmpla2 des:i:gn, hardwars,

.
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Consclidated Edison Company of New York, int.

Supervisad the technical! end dat arocessing reviaw and
assisted in the development of recomgendaticns for =&

five-year managemnent plan for the2 lcad research program.

Pacific Gas & Electric Company

Pzrforned a comprehensive audit of the PBLE Load Szsearch
Data Management and Analysis system. Aleo, azsgssed the
valus of load research to all relsvant degartments in the

Company including recommendaticons for more cost effective
uses of load research date for both current and future
agplications.

Electric Pouwer Reszarch Institute

Advizor to EPR1’s Demand Program. Author of RP 1588-3 "Load
Data Managem=nt and Analysis"i co-author of EPRI Rate Design

T

Study Topic Paper 3: "lIssues in Load Ressarch."
Tennasszz Valley Authority

Conducted review of TVA’s Sampling Flan strategies and
methcecdoleogies.

Tacoma City Light
Supervised the develcoment of PURPA samplinag and

specification of organizational structure for a new Load
Research Croup.

33




o — —l R T p—

Long Island Lighting Campany
Designed and implemsnted stratitiesd sampling scflware thst
ssployved Dalsnius~Hodges - and  Meyman.  fAllocation techniques
with stratum optiwizaticn and validation. Alsc girected
LILED s Load Fessarch Program.

Censervation

Eonsclidatsd Edison Company of haw Yorlk, Inc.

Project Manager for a Conservation Assessaent study which
included designing a methodology and performing 2nalysis to
impact conssrvation maasuras in the rasidential and

comnarcial secktor to aeset reguirzments imposed by New York
FSC in Case 2B223.

New Tork Power Popl

Pnalyesd the canssrvaticn allowinecoes gontainud within the
Mamber Svestex"=z inn.vidual loeng range terecasts and critigued
intrvenors® ceonsarvation for2csasts and anelyses.

Pavaer fAuthority of the State of Mew York

fGnalysiz on bBehalf of F:8lY of £S85E Conservation Assessaent
Report submitted in FERC Case 272%9: Prattisville.

Load Managsmant
Power futhority of the State of New York

Supervised the develepment of an evaluaticn of potential Load
Management sirategies for the New York Stats Fower Autheority,
including a cost/bensfit analysis and gpecific Load
Management test progranms.

Long Island Lighting Company

Aezisted in the preparation af a June, 1978 Locad Management
study. Specific responeibilities included estimating Lcad
Management reductions included in LILCDO’s load forecasts by
major compeonent.

Load Forecasting
Long Island Lighting

Directed the preparation of LILCDO’s annuszl long ranga peak
and enargy forecasts during the years 1774 =~ 1977.
Constructed thes first engineering end use and econometric end
use models for electric forecasting in tew York States
util{zed Box~Jenkins stochastic and transfer functions for
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FEgressl an o
foarecasting.
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Power Authority of the Etats of New York

Supsrvisad Lthe preparation of forecasts (=31 impacts far
cost-effective applicable Load Management strategies for the
Upstate Municipal Systems ssrved by the Authority.

Carolina Powsr % Light

Supervised the preparaticon of anargy and paak demand
forecasts o©f maxipusm leoad and energy impacts for elactric
bezt pump water hsaters withan the Carolina Fower 2 Lignht
services tarritorv. Study conmissioned by U.5.  Power
Managemant Corg.

NECR Ceorooration

Parformsd anginwering zconoe9is cusk - bhensdix aralyzes and
pulti=scenario sarket osragjscticng Far patential HCR
energy-related praoduct entries.

Expert Testizon:

Has *estified as an suwpert witness in the following New York
State PFPublic EService Commission proceedings: Case Mumbers
26733, 2EB29, 2469ES, 27136, 27154, 80043, 27319, 27374,
27375, 28223 on subjects such as eslectric and gas peak and
energy forecasts, lcad research studies Tor cost-cf-service
analysis, load management, cogeneration. conservation and
statistical studies for weather normalization of gas sendcut
and electric energy requirements data.

Fresented expert testimony on behalf of the Member Systems of
the Nzw York Power Fool on the subjects of Load Forecasting,
Energy Consarvation and Economic Analysis in the MNew York
State Ensrgv Master Flan 1! Proceedings.

Fresented rsbuttal forecast, conservation and economic
analyses cn behalf of the Power Authority of the EState of New
Yorlk in connection with the Arthur Kill Coal/RLCF Facility
Corps af Army Engineers Freocesding.

EDUCATION

8t. John's University. MBA Econamic Theory, 1972
St. John's Uniwversity, BA Economics, 1949
C. W. Past College, M5 Candidatz, Management Engineesring

Centinuing educaticn courses in Engineering Economics, L.ead
Research, Demand Forecasting in Electric FPower Systems.
Box~Jdenkins Forecasting Techniques. FORTRAN, COBOL., and
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BEA&SIC. Concantration in logistic curve analysesi two and

three stage multiple regression techniouess Box=dsnkins
stochastic and multiple transfer funclionsg and utilization
and interpretaticn of multiple regression madels and

associated analytical technigues.

AFFILIATIONS
American Stetistical Association
Mathematical Assocciation of Americs
Omicron Dalta Epsilon

PUBL ICATICNS

"Mow Elgctric Utilities Forecust®, EPR] Feak Lzad Foregasting
Methodalaogies, EFRI Symposium Procesdings, New Orleans, 1779.

“Report of the M2nher Elect=ic Systems of the Mew York Fower

FPool and the Enpira State Elegtric Energy Razuearch
Corporation pursuant to Article 3, Sesttion 5, 112 ot the

Energy Law of New York State, Exhibit 7", LILCO lLoad Forecast
Methedoliogy, 1979.

“Report aof the Msober Electric Systems of the New York Powas
Fool and the Empire Stete Electric Energy Res=arch
Cecrperation pursuant toc Article 8, Section 14%9-b ot the
Fublic Service Lav, Exhibit 7", LILCO Load Forecast
Methodolegy, 1974-1972.

“Issues in Load Research", Topic Paper 3, EPRI Rate Design
Study (co—-autheor) 1981.

Speaker, "lssues in Load Res=arch", EPRI Rate Design Study
Executivae Transfer Conferences, San Francisco, Kanzas City
and Weshington D.C., 1780.

Speaker, "Load Forecasting Working Group Chairman feports"
{3y, Utility Modelling Forum (EFRI sponsored) San Francisco,
1979.

Instructor, "Load Research and Load Management Seminar" Stone
and Webster Utility Management Development Course, New Yerk
(2 courses) 1980,

Speaker., "Allocating Revenuss Between Service
Classifications: Necessary Load Res=arch", Mational
Regul atory Research Institute, Chio State Unversity, 1980.

"The Load Ressarch Process Above and Besyond PURPA" Fublic
Utilities Fortnightly, Marech 18, 1782,

"Load Data Management and FAnalysis" EPRI RP13E88-3 December,
1981.
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i
. Duhizis (GLEwg - |
Comparisdn of ESEG's Pandtition of l
FEA Appliance EffizisncCy Targets vs.
Rotual Targets in Pederzl Register
IS2C's
Averacs Reference Averags Feferance  Iaterpraiation Aczaal
Usa Per Acpliance (Use Pey Agoliance of 1980 FEx 1930 £3A
in 1930 in 1880 Targats Tarses
Fefrigeracor 11682 1008 13% 28%
Freeracs 1381 1234 113 2%
Ranges 683 438 3% N
Televisions 172% 155 10% 4
Ciothes Dryers 385 955 3% 4%
Clothas Washars 102 162 0% 26
Dishwashers 352 295 163 16a
Room A/C 412 35 243 23%
Central A/C 1885 1602 15% b
Water Heatsrs 3352 510 2Z% 19%

*Notes: Low Relerence Case Value is higher Shan high Reference CTase Value

1. Space heating sguipment (elessric and suxiliary) save besn smitced

2. Pppliance life, on average, is 13 years. Thiz analvsis maxss the
safe assurption that with average lives less than the forscase
pericd, all pre 1980 FEA Tarset Apcliances will be vepleced witn
@nits that meat 1980 targets.
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b)

c)

d)
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EXHIBIT

Appendix C

Case 28223
{GLF=2)

CONSOLIDATED EPISON COMPANY OF NEW YORK, INC.

MAXIMUM POTENTIAL CONSERVATION IMPACTS

Residential Device

Room Air Cecnditioners
Lighting (1)
Refrigerators

Marual Defrosc
Automatic Defrost

Water Heaters

Heat Pump

Low Flow Showerheads (1)

Insulaticon Blankets

(1)

Annual
Energy
Savings

(GWH )

219
252

29
411

L%
141
5%

Maximum
System
Peak Load
Reduction
(MW)

299
19

13
15 '

(1) For these measures, conservation savings are Daseu on

relative efficiency improvements.

Therefore,

incie=asing

base case efficiency will result in decreasiog savings
aver time. Maximum conservation potential wi'l thus
occur in an intermediate year.
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