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I. STATEMENT OF THE CASF

On September 22, 1978, Montaup
Electric Corpany ("Montaup”), New Redford Gas
and Fdison Liant Company ("New Pedford"”) and tne
Connecticut Light and Power Company ("CL&P")
filed a petition, pursuant to G.L. c. 164, sec.
97 and iIni, as amended, for approval by the
Pepartment of Public Utilities ("Department”) of
the purchase by Montaup and New Pedford and the
sale by CLsP of certain ownership interests in
Seabrook Units I and II, anéd for a determination
that tne proposed transfers are consistent witn
the public interest. This petition was docketed
as D.P.U., 1973f, On September 25, 197f,
Fitcnburg Cas and Electric Light Company
("Fitchburg"), as purchaser, and CL&P, as seller,
filed a substantially identical petition which

was docketed as D.P,U, 19783, 1/

interests in the project are: Montaup 1.090A4
percent or 43.,8F Mw, New Redford 1.3539 percent
or 31 MW and Fitchburg 0.1716 percent or 3.9 MW,
These interests are not at issue in this
proceedina.
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on October 13, 197f, the
Commission, pursuant to 1its investigative
authority under the present sec. 97 and 101,
ordered eacn petitioner to file direct testimony

and exnibits addressing at 2 minimum:

1. The future capacity needs of
the purchasing companies;

p 2 The complete cost of the
proposed accuisition
of the additional ownership
shares in the Seabrook
facilities;

3. The reasons for selecting
this method of meeting
future capacity needs 1in
preference to alternative
programs considered by the
purchasing companies; and

4. A complete description of
the characteristics of
service from the Seabrook
facilities.

On November 15, 1°97F, the
Department 1ssued an order of notice scheduling
a pre-hearing conference for December 11, 197°%.
At this pre-hearing conference, the Attorney
Genera., of the Commonwealth of Massachusetts

("Attorney General") filed a petition for

intervention which was subsequently granted.
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pfter a discovery stage, the
first hearing was conducted on February 13, 1979.
At that nearing, a motion by Fitchburc to
consolidate the two proceedings was granted.
Fourteen days of hearings were held, concluding
on April 11, 1979, Rriefs and reply briefs were
filed by all parties, with petitioners’ rep.y
briefs being received on June 1, 1979.

On May 18, 1979, Public Service
Company of New Hampshire ("PSCO"), as seller,
and Montaup and New Bedford, as purchasers,
petitioned the Department for approval of the
proposed realignment of additional ownership
interests in the Seabrook units. This petition
was docketed as D.P.U. 200S55. On June 7, 1979,
we ordered PSCO to file direct testimony and
exhibits on the viabilicy of the Seabrook
project.

On June 2K, 1979, Montaup, as
purchaser, and United Illuminating Company Rt ey
as seller, petitioned the Nepartment for

approva. of further proposed readjustments of
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the ownersnip interests in the seabrook project;
this petition was docketed as D.P.U. 20109,

On June 2f, 1979, we issued an
interim order that the petitions docketed as
D.P.U. 19738 and D.P.U. 19723 be consolidated
for further hearing, investigation and
consideration with the petition docketed as
D.P.U. 2008S% ("June 28th Order"). The June 2Ptn
Order alsc defined the standard of review for
the case, further delineated the issues in the
case, assigned the burden of procf to the
petitioners, 2/ and required petitioners to
provide the Department with certain additional
information. A copy of the June ?2fth Order 1is

attacned hereto as Appendix A. /

lw

Subsequent to the June 2&8th Order,
we granted intervention status to Safe Fneray

Alliance ("SEA"), an association representinag

2/ Throughout this order we collectively refer
to the utility parties as petitioners and
companies. While we are not always referring to
all six utility parties the context of use
should remove any ambiguity.

3/ The June 28th Order inadvertently transposed
the parties associateu with the docket numbers.
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various customers of New Pedford. August 2?2,
1979, was the first hearing day subseguent to
the June 28th Order. On September A&, 1979, we
consolidated D.P.U. 20055 and D.P.U. 20109, Oon
January 3, 19fn, Fitchburg and PSCO petitioned
the Department for approval of tme further
realignment of certain ownership interests 1n
the Seabrcok project which was docketed as
P.P.U. 72. On January 2, 1980, counsel for New
Bedford announced that company's intention to
let its aaqreement to purchase from CL&P expire
(D.P.U. 19738). On January 21, 1980, acting on
the joint motion of Fitcnburg and PSCO, we
consolidated D.,P.U, 72 with D.P.U. 2?0055 and
D.P.U. 20109,

After fifty days of hearing,
excepting certain minor outstanding matters, the
record was c.osed on April 15, 19RO, Rriefs and
reply briefs were filed by all parties with the
reply briefs received on June 3, 19R0.

The proposed realignment of
ownership interests in the Seabrook project

presently before the Department in the
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*1. THE CONTEXT OF REVIEW

In the June 2fth Order, we placed
the burden on petitioners to establish by
credible evidence tnat the proposed transactions
were consistent with the public interest in a
reliable source of electric power at just and
reasonable rates. Wwe further indicated that
this burden conid be satisfied by an affirmative
demonstration with regard to four overriding

issues. These issues are whether:

1. There is a need for t.e
amount of capacity sought to
be acauired;

25 Purchase of the ownership
shares represents the most
economical available
alternative;

3. The purchasing utility has
the ability to finance the
proposed acquisition
without imposing an undue
burden upon 1ts ability to
provide service currently
and in the future; and
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a, PSCO has the ability to
complete the Seabrook
project. 4/

When we initially determined
these issues to be tnhe principal areas of
inguiry in this proceeding, we were fully aware
that answers to these issues could not be
derived throuah the application of some
well-established formula or by reference to
easily verified historical facts. Each 1ssue is
multi-faceted, dependent upon numerous variables,
and shrouded in large part by future events.
Moreover, the scope of our inguiry is
necessarily dictated by the nature of the
proposed transfers. Given that the projected

contributions of the i1n-service costs to tne

477 7"As is fully explicated in the June 2fth
Order this proceeding does not involve a
decision on the health or safety of nuclear
power. Wnile our jurisdiction clearly
encompasses issucs dealina with the need for
power, we question whether the Department has
any authority at all to regulate in the area of
radiological health and safety. See Northern

States Power Company v. State of Minnesota, 827

— - ——— - - ———————— — — — ———

F. 28 1143 fCA 8 ~1971), aff'd 405 U.S., 1035 (1972).

—— ———
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capital structures of these three relatively
small Massachusetts utilities are extraordinary
in magnitude, 1t is clear that the proposed
additional acqguisitions are not mere
realiagnments of utility properties in any
traditional sense, but, rather, are more akin to
a joint venture, the ultimate success of which
may not be known for 30 years. The extent of
the complexity inherent 1in presenting and
deciding tnese issues does much to explain the
complete review which we have insisted upon in
this case.

0f the complexities wnich underlie
each issue, their inherent future orientation
has had a significant bearing upon both the tyre
of evidence presented and the nature of our
review. As will be seen throughout this Order,
it is in the unfoldina of future events where
many of the factual ingredients necessary to
achieve certitude regarding the issues raised
are to be found. Much of the evidence presented
by the petitioners has, therefore consisted of

jections about these future occurrences, and
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our evaluation of that evidence takes the form
of an assessment as to the reasconableness of the
methodoloaies and assumptions utilized in the
process. Such an exercise cannot be eguated
with the review of historical events, but
rather, demands that we exercise our judgment 1n
determining at virtually every step whether the
projections are founded upon an analysis that
can be relied upon with a reasonable dearee of
confidence.

While the future-~contingent
nature of tne 1ssues presented in itself creates
difficult analytical problems, these problens
are urther compounded by recent ecdnomic

changes in the electric utility industry.

Petitioners' generating mixes are
largely dependent upon o1l for fuel. The
stability of the region's oil supply in terms of
both availability and price has become very
uncertain. The cartelization of foreign o1l
production and the legitimate profit maximizing

benavior of domestic oil suppliers create 2
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situation which does not necessarily coincide
with petitioners’ production needs and thereby
injects major uncertainty with respect to the
uninterrupted future availability of o1l as a
reliab.e fuel for electric generation. Moreover,
we find it difficult to overstate the problems
associated with petitioners’ principal

dependence upon 28 commodity which in less than
eight years has increased in price in excess of
700 percent.

Due to petitioners' leveraged
capital structures, their financing capabilities
are directly dependent on tne stability of the
capital market. Recent experience with the
capital market has demonstrated little
stability, as evidenced by prime lending rate
fluctuations ranging from o percent to 2°
percent during the course of this proceeding.
Recent utility offerings, wnhen viewed from a
historical perspective, have been
extraordinarily expensive. This dependency 1S
particular.ly critical when large construction

projects such as the present venture, which
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represents significant additions to the
purchasing companies' capital bases, are being
undertaken. Further, the guestion of undue
financial burden must not be reviewed solely
within the context of capital construction costs,
but also with regard to the effect on the
ratepayer in terms of reliable service in lignt
of a company's present overall generation mix
and reliance on a particular form of generation.

The capitalization of funds used
during corstruction ("AFUDC") and the attendant
direct reduction of internally-generated cash
flows further compound the problem of access to
external capital sources when the construction
period for the project encompasses several
business cycles and last. ten years or lonaer.
As a conseguence, ill-defined current or
reasonably foreseeabl: future interest rates add
tremendous uncertainty to the task of
forecasting the financial impact of utility
investment decisions.

Present uncertainty regarding

access to the capital market, however, must be
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viewed in the context of the utility planning
process: capital additions to utility base load
piant have construction lead times and useful
lives which are of a long-term nature, and which,
in combination, may exc2ed forty years.

The provisicn of an adecuate and
reliable supply of electricity is an absoluke
public necessity which must not be dominated by
short-term economic uncertainties. The rapid
increases in fuel oil costs, and the change from
relatively easy access to external capital at
moderate cost to difficult access at
unprecedented;y high cost have, however, further
complicated both the petitioners' ability to
plan, and our ability to review those plans with
exact precision. Whereas the industry has
historically been characterized by a relatively
high preportion of fixed to variable costs, a
factor wnhich both increases management control
over the production process and lends stability
and predictability to end-user prices, this
situation has been reversed to such an extent

that it is not unusual for the fuel clause
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adjustment alone to exceed the fixed cost
porticon of the consuming public's monthly
utiliiky ‘Bills As a result, electricity prices,
rather than declining in real terms and being
relatively stable as in the past, have been
accelerating at unprecedented rates.

These price increases have 1in
turn undermined our knowledge of the structure
of demand and our ebhility to predict its future
course. While it 1s clear that there 1S scme
leve. below which, regardless of price,
consumption of electricity will not fall, and
whi.le 1t is also clear that the recent increases
in the price of electricity have encouraged a
slackening of growth in demand significantly
below historical levels, the fact remains there
is little experience with which to reasonably
predict the elasticity of demand for electricity
in response to price changes, let alone to
predict tne Ccross elasticit‘es associated with
various asserted alternatives.

Governmental response to changes

in utility industry economics has likewise been
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evolving. The Power Plant and Industrial Fuel
Use Act, the Natiocnal Energy Conservation Policy
Act, the Public Utility Regulatory Policies Act
of 1978 ("PURPA"), and our own D.P.U. 1RPIN
proceedings evidence broad based attempts to
increase sources of supply, decrease demand, and
both stabilize prices and ensure their equitable
distribution among classes of ratepayers. That
these actions are forcing structural change in
the industry is indisputable. On the supply
side, for example, the now mandatory
interconnection of independent power producers
and cogenerators has injected a competitive
element and external source of generation
capacity whicn was virtually non-existent prior
to the enactment of PURPA. The relative newness
of these governmental actions, and the fact that
their effective implementation is only nartially
complete, however, make the task of projectina
their intermediste to long-term impact on SUpply
and consumption patterns problematical.

CL&P and PSCO have suggested that,

regardless of the complexity of the questions
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presented in this case, the Pepartment should
not impose the same standards of technical
sophistication and rigor upon these three small
Massachusetts utilities that it would expect
fron larger utilities 1in the same situation.
They maintain that to do so, in light of the
companies' limited planning resources, would
place an unconscionable burden upon their
customers. As a novel variant of the deep-pocket
theory of competitive advantage we find this
argqument interesting. In this case, however, it
cannot be used to support a lesser dearee of
scrutiny.

It may be true that these small
companies have smaller service territories and
serve fewer customers than do larger utilities
in the Commonwealth; this fact does not, however,
make the problem of demand forecasting less
complex. Rather, it merely reduces the absolute
size of the numbers involved in the forecasting
task. The same may be said for the production
simulation of those least cost alternatives

which should be included in a company's
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generation mix,.

In fact, since the magnitude of
the investment is much larger relative to these
companies' respective sizes than for a
significantly larger utility, and since the
potential for financial ruin resulting from a
mistaken allocation of more limited resources 1is
greater in tnis instance, CL&P and PSCO's
suggestion leads us to the conclusion that
imposing a greater number of front-end
simu.ations of alternative system generation
rixes prior to the irrevocable commitment of
resources is necessary, rather than fewer such
analyses, And 1f, in fact, the suggestion that
these companies are incapable of performing the
required analysis is true, the only possible
inference we could draw is that these small
companies should be relieved of this heavy
burden and that it should be assumed by the
Nepartment. To do otherwise would truly place
the customers of these companies in an
unconscionable position.

In fact, we do not find such an
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inability to plan flowlng from a lack of
resources. As will be seen 1in the area of
demand forecasting, Montaup's overall approach,
despite some technical problems, is adeguate in
terms of sophistication and reviewability. In
the area of financial analysis, Fitchburg's
approach 1s complete in terms of identifying and
discussing each of the major financial variables.
Likewise in the area of fixed and variable cost
simulation of alternative system generation
mixes, each of the companies has demonstrated
tne ability to produce technically competent
analyses.

The burden of adecuate analysis
is not proportionate to size, nor is 1t related
to the number of man hours spent on the task.

We agree with PSCO's assertion that the concept
of proving the need for Ppower is an evolving
issue, and we find that this assertion applies
equally well to the issue of forecasting both
financial ability and alternative strategles.
Most fundamentally, the process of proving these

jssues 1s 1terative in nature. The inferential
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chains are extremely long and ultimately
dependent upon judgment at each link. Fven with
complete agreement about methodology, slight
variations in tne application of judgment easily
lead to different conclusions. Our principal
concern is with the sufficient articulation of
the bases of these judgments in order that we
may review their reasonableness in the context
of the ultimate conclusions for which they are
offered in proof.

We are cognizant that rational
forecasting and planning is very much an art;
and that insofar as it may be called a science,
the rigorous employment of alternative
analytical and inferential tools is to a great
extent dependent upon a company's experience
with these tools. VYet detailed public scrutiny
of company forecasts and the methodologies

employed is a relatively recent phenomenon. S/

——— - ———————— ——— o —— e — ———— — ———

also P.P.I!. Nocket 19494,
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For many years there was little need for such
detailed review, a fact witnessed by Fitchburg's
record of serving its customers for the
fifty-two years prior to 1972 without a rate
increase.

The process resulting from the
accretion of utility experience in these areas
and the attendant public scrutiny and criticism
of utility efforts leads us to the conclusion
that tne concept of adequate proof in these
areas is evolving. For example, purchasinag
Petitioners are currently in the fourth
iteration of their demand forecasts w{th each
subsequent forecast clearly showing marked
improvement over 1ts predecessor. That is not
to say an optimum has by any means been reached;
in fact, there are a substantial number of areas
where our review is reduced to evaluating naked
assertions of judgment supported solely by a
claim of experience. This problem 1is
particularly acute when the methodology employed
is not reviewable and we are left with assessing

the reascnableness of guantitative assertions in
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Although our specific criticisms
and findings with regard to whether petitioners
have met tneir burden are found in the following
sections, we are not willing to impose on
petitioners the burden of meeting standards we
may consider 1ideal, nor are we willing to judge
their efforts by those evolving starncards which

are more appropriate for the future. 6/

———————— i ——— — —— - ——— - S p—————

%7 "We do, however, place petitioners on notice
that we expect continued improvements in the
future. In particular, we expect more factual
support for judgments presented as based on
experience and greater reviewability of whatever
methodoloaical approaches are chosen. In the
areas of fixed and variable cost simulation of
generation alternatives and financial impact
analysis, we expect more comprehensive sets of
simulations. Specifically, there should be more
sensitivity analyses employing the systematic
variation of the values assigned to critical
assumptions, and there should be a greater ranode
of "worst case" simulations wherein larger
numbers of the critical variables are
simultaneously set to their extreme values. The
advent of low cost, high speed digital computers
makes the "in-house" development of the
software to support this type of analysis
clearly within the financial capabilities of the
purchasing companies; furthermore, the magnitude
of the resource commitments at stake makes the
increased use of this type of front-end analysis
not only a legitimate above-the-line expense,
but imperative.
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111. TAF (FED FOR POWEFR

A. Introduction

In the following sections we will
examine purchasing petitioners' projected need
for power., Thies examination will consist
primarily of a detailed review of petitioners’
ten-year demand forecasts, the capacity
regquirements implied by ““ose forecasts and the
generation capacity ,rojected to be available 1in
order to reliably supply that demand. That load
forecasting is an inextricable combinaticn of
art, science and informed judgment, there is no
dispute. We now turn to the manner in which
Lhese elements nave been applied.

B. Montaup Demand Forecast

Montaup is the wholesale power
subsidiary in the Fastern Utilities Associates
("FUA") system. There are two retail
subsidiaries in the system, Fastern Fdison
Company ("Fastern Edison") and Rlackstone Vallevy
Flectric Company ("Blackstone®”), both of which

are wholly owned by EUA. Fastern fdison is the

present name of the Brockton Fdison Company,
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whose name was changed when the Fall River
Electric Lignt Company was merged into it on
July 21, 1979. #Montaup is wholly owned by
Eastern Edison. Althouah Montaup is the
petitioner in this proceeding, 1ts justification
for need is system-wide. Consequently, we will
consider Montaup's demand forecast and capacity
reauirements within the context of its
affiliation with EUA and FUA's participation in
NEPOOL.

FUA called three witnesses in
support of 1ts demand forcast: Mr. John P,
Cmeiner, Vice President of FUA fervice
Corporation; Mr. Wilfred W. Freve, Jr.,
Supervisor of System Planning for EUA fervice
Corporation; and Mr. John F. mMarien, Senior
Fngineering Assistant for FUA Service
Corporation. FUA forecasts 1its primary energy
requirements in its Third Supplement to the 1974
Long-Range Forecast of Flectric Power Needs and
Requirements, 10970-10Rf (Exh. M-10) by
separately estimating the demands of its three

retail service territcries, Blackstone, Prockton,
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and Fall River, summing these requirements and
adding to this result the estimated

miscellaneous and wholesale contract demands of
non-affiliated customers (Exnh. ™-1N, Section VI).
For each service territory EUA has separately
estimated the energy reguirements of the
residential, commercial and industrial classes,
and then summed these reguirements across

service territories.

EUA's forecasting methodology
varies according to customer class (Exh. M=-10,
Section I1). Similarly, the requisite
forecasting assumptions vary according to
methodology employed, service territory analyzed,
end-use under consideration and available data.
In assessinag the sufficiency of FUA's forecast,
we will look to the reasonableness of these
assumptions and the results thereby derived.

Our ultimate concern is with the
growth rates projected by FUA and the
reasonableness of these rates in light of the
evidence presented in this proceeding. We do

not, however, limit ourselves to accepting
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so.ely the testimony of either FUA or the
Attorney Ceneral. 7/ Where appropriate, we
will apply our independent judgment to the
evidence submitted and arrive at figures we deem
most reasonable.

1. Residential Forecast

The residential portion of FUA's
forecast calculates, for each service territory,
the estimated number of residential customers
and the average use per customer 1in
kilowatthours ("KWH"), FUA then multiplies
these va.ues to arrive at an overal.l residentia.
enerqy forecast (Fxh. M=10, pp. 11-3 to 11=-22).

The residential customer estimate
is calculated by dividing local planning agency
population estimates by an econometrically-deriveﬁ
people/customer ratio which represents family
size (Exnh. M=10, pp. I1I=-3 to 11-7). FUA

utilizes an enacineering approach to estimate

_.—————-—.—.»_..__..-—--————.————————-.—-—_———.

7 "The other intervenor in this proceeding, SFA,
presented no testimony on EUA'S demand forecast.
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average yearly energy use per customer. Fneray
consumption is broken down intoc major end-use
categories. penetration, saturation, conversion
and conservation rates are then applied to these
categories and avera_ e use per customer figures
are derived (Exh. ™M-10, PP. I1-11 to II-19).
Attorney General witness Paul
Chernick, a utility rate analyst, criticizes
five major aspects of the residential forecast.
We will examine the residential forecast 1n
detail. and deal with these criticisms seriatinm.
a. Residential Household Size

——————

FUA employs the ratio of service
territory nopulation to customer number as a
proxy for family size (Exh. mM=10, p. II=5).
This ratio is then divided into independently
estimated population forecasts to arrive at the
projected customer number. Mr. Chernick does
not take issue with FUA'S decision to
econometrically estimate family size. He does,

however, criticize EUA's complete lack of method
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for estimatina family size for Brockton P/ (Exh.
AG-732, p. 5) as well as the data base choice
for Blackstone (198n=19Rn), for PRrockton (1945-19R0N)
and for Fall River (1950-1979) on the ground
that they are unrepresentative of today's trends
(Exh., AG=-232, p. 4). Mr. Chernicx substitutes
alternative time periods (19A6-19R0 for
Blackstone, 19A9-19r0 for Brockton and 1960=-1979
for Fall River) 9/ and reperforms EUA'S
reqression analysis to derive family size values
whicn, when applied to the independently derived
population forecasts, result 1in a total estimate
of growth in the number of customers for 10RF
which is 2 percent lower than that derived by
EUA. Mr. Chernick points out that his customer
number arowth estimate for the forecast period
is 21.7 percent lower than EUA's ‘Fxh. AG-232,

p. S).

————— - —— — —— o g ) S S S AR . S D G AU S S A G S G W Sl S

§/ FUA rejected 1ts Brockton regqressions as
inadeocouate and projected the Brockton family
size ratio subjectively (Fxh. M=29, IR=-2) .

9/’ Ebh. FG-?B?, po ‘o
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EUA rebuts this criticism by pointing to
Mr. Chernick's essentially constant family size
values (see Fxh. AG=-232, p. 6) for the period
1979-1088 (Fxh. M=-76, pp. 2-3). FUA's principal
planning witness, Mr. Gmeiner, arques that FURr'S
projected decline in family size from 3.26P7 in
1978 to 3.1P44 in 19PR, a decrease of only LOR23,
or less than one-tenth of a person, 18
reasonable (Exh. M=7&, p. 2). He compares EUA's
decline of .0R243 for 197R-198R to Flectric World's
projected decrease of .3457 for the same period
and sugaoests that FUA's decrease in household
size is arquably too small (Exn. M-A3; Exh. M-T76,
P. 2).

We consider that Mr. Chernick's
estimated family size decrease over the next
decade is too small. While we do not find
simple time trend eguations entirely
satisfactory for the prediction of family size,
we find the modest decreases in family size
which FUA projects over the next decade to be

reasonable, and therefore we accept EUA's

residential customer number projections.
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FUR generates future appliance
saturations by applying penetration rates to rew
customers and conversion rates tc existinag
customers in each year (Exh. M-14, pp. 2-58).

Mr. Chevrnick claims EUA's saturaticon and
penetration rates are unsubstantiated and too
hiah (FExh. AG=-232, PP. 7-8) . Mr. Chernick notes
that the penet:ration rates employed by FUA for
water heating increase over the forecast period
are 4A1 percent for Rlackstone, 317 percent for
BErockton and 4524 percent for Fall River, while
the increases in space heating penetration rates
for the service territories are 529 percent, 560
percent and SN0 percent, respectively (Exh. AG=237,
B 1§ a FUA offers as support for these
increasing penetration rates its judaoment that
electric neating will become more competitive
with home oil heating due to oil price increases
and uncertainty concerning oil supply
availability.

Mr. Chernick cuantifies the
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ceffect of EUA's penetration and saturation rate
increases over tne forecast period, calculating
that 5.2 percent of residential use 1in 19R8R 1is
due o increases in these parameters over the
period 198N-]09Rf (Exh. AG=-232, P. g). L
Cnhnernick asserts that this increase in use 1s
entirely unjustified (Exh. AG=-232, P. 8).

We have carefully examined Mr.
Chernick's arqument and the figqures he presents.
Mr. Chernick has calculated 19Rf aprliance
energy consumption based on 1980 penetration and
saturation rates (see Fxh. AG-232, p. B)., We do
not think that some increase in penetration and
saturation rates over the forecast period is
unjustified. The assumption that penetration
and saturation rates will not increase at all
beyond 19R0 strikes us as too conservative, and
without adequate justification. We deem FURA's
justification for the penetration and saturation
increases in electric space and hot water
heating (Exn. M=29, IR-11; Exnh. Mm-14, pp. 17-18)
to be reasonable. We do not find Mr. Chernick's

efutation of EUA's position persuasive. Nor
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are we convinced that Mr, Chernick's analysis of
marginal fuel costs (Exh. AG-232, pp. 10-11) is
either accurate or appropriate. And although we
agree with Mr. Chernick that EUA's argument
concerning relative fuel prices (Fxh. AG-23?2, P.
10) does not account for increased saturations
of electric appliances, we nevertheless think
EUA has provided satisfactory corroboration
elsewhere (Exh. M=-l0, p. I1I1-7; Exh., M-29, IR=-2)
for the assumptions employed concerning electric

appliance saturation rates.

The conversion and replacement rates
empioyed by FUA are, in our opinion, modest and
justified. The absolute numbers which result
from this portion of FUA's forecast are not
exorbitant, nor do we find that FU'p exercised
inappropriate judgment with respect to the
determination of penetration, saturation,
conversion and replacement rates. We acknowledae
the absence of data analysis to determine these
rates and we would have liked to have seen a

more rigorous determination of such rates;
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however, we recognize the difficulty of
obtaining reliable data and acknowledge the
necesc:ty of applying judgment when such data is
unavailable,

c. Pverage l'se Per Appliance

Mr. Chernick claims EUA makes the
following four errors in projectino average use
per appliance by assuming that: (1) existing
federal Department of FEnergy appliance
efficiency standards will not be met; (2) new,
tougher appliance efficiency standards ill not
be impased before 19RR; /3) historic declines 1in
hot water and space heating usage will not
continue; and (#) decreasing family size will
not affect average use (Exh. AG-232, pp. 11-12).

We find Mr. Chernick's testimony
regarding efficiency standards unconvincing.
The standards to which Mr., Chernick refers and
which EUA modifies are preliminary
technologically feasible energy efficiency
levels, and are presented in a DOF January,
1980, advance notice of proposed rulemaking

(Exh. M=-64, p. S6). The standards are subject
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to modification. Wnen adopted in their final
form, they will apply only to appliances
manufactured after June, 1981, and will be
phased in over a five-year period. It is our
judgment that FUA acted reasonably in the manner
in which it incorporated these appliance
efficiency improvements into fts forecast.

Mr. Chernick next criticizes
FUA's forecasted average heating use figures for
inclusion of an unwarranted 197R-1979 increase
and subseauent constancy (Exh. AG-232, PP. 17=20) .
He has analyzed normalized space and water
heating consumption :10: the period 1976=-1978
(Exh. AG-232, pp. 17-20) and finds that each
territory has exhibited negative growth 1in
enerqy consumption during this period (Fxnh. AG-232,
p. 17). Mr. Chernick extrapolates tnis
1976-1079f decline in space heating and water
heating use over the forecast period, projecting
198f consumption which is 220 GWH lesc than that
projected by EUA (Fxn. AG=-232, p. 19).

We find Mr. Chernick's analysis

anéd conclusions deficient for several reasons.
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We do not believe that FUA's average space
heating consumption figures for the forecast
period reflect an unwarranted increase from 1978
to 1979, EUA employs 1978 average unadjusted
KWH consumption figures for ea~h service
territory throughout the forecast period (Fxh.
M-20, IR-f, 1i). We acknowledge the decrease 1in
average use which has occurred since 1975 and
attribute this decrease to increased eneray
awareness and conservation by consumers. We
reject the claim, however, that the 1976=-107¢8
trend is likely to continu~ as Mr, Chernick has
predicted. We do not find this prediction
plausible. We find sirmilarly with respect to
water heating.

Mr. Chornick's final criticism
with respect to average usec per appliance is
that EUA has erroneously assumed that reduced
family size does not affect average use. Ve
note that the reduction in family size predicted
by FUA is on the order of a tenth of a person
(Exh., M=76, p. ?2), while that suggested by Mr.

Chernick is considerably less (Fxh. AG-23?2, p. A).
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The Tennessee Valley Authority study results
presented by Mr. Chernick, that a household
reduction of one child for an average FUMR sized
family results in 16.1 percent less electricity
consumed (Fxnh. AG=232, p. 22), deals with family
size changes ten times as large as those
predicted for FUR's service territory. We find
no evidence in the record which suggests 2
proportionality effect (which would reduce the
total electricity consumption effect to 1:8
percent for eacnh one-tenth of a person reduction
in housenhold size), nor do we believe such 2
proportionality effect is likely. While we
agree that the conseguences of reduced family
size as suggested by Mr. Chernick (Fxh. AG=232,
p. 21), with the exception, perhaps, of home
occupancy, are likely results, given the

family size reduction and time period under
consideration, we feel that the home,
refrigerator and freezer size effects are
unlikely to be experienced. we find the
magnitude of the remaining consecuences to be

extremely uncertain. In general, we find the
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houseiold size reductions under consideration to
be of a sufficiently small magnitude as tc have
a nea.igible effect on FUA's projected average
electricity consumption per household.

d. Base Use

To calculate base use, FUA
applied saturation rates to the average use of
six major household appliances for specified
historical years and subtracted the resulting
averace effective use from the total averaae use
of a non-electric space heating customer (Fxnh.
M-14, p. B). Tc derive annual electric space
heatina average use, FEUA csubtracted the sum of
average effective appliance use and average base
use from average total use for a space heating
customer (Exh., M=14, p. R).

Mr. Chernick criticizes the use
of constant saturation rates for major
appliances during the historical years 1975,
1976 and 197#2, and the use of increasing
saturation rates for these appliances during the
forecast period (Exh. AG-232, p. 22). He also

faults EUA for failing to acknowledge
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substantial space and water heating usage
decreases over the same period in its base use
calculations (Fxh. AG-232, p. 22). Mr. Chernick
produces new base use fiqures (Fxh. AG-232, pp.
23-24), consistent with saturation assumptions
in EUA's forecast, which show negative gqrowth in
base use for each service territory.

In rebuttal testimony (Exh. M=76,
PP. 3-15), Mr. Gmeiner points out several. errors
in Mr., Chernick's analysis. The most crucial
error, in our opinion, is Mr, Chernick's
inclusion of the space and water heating
reduction due to normalization in the base use
category. We agree with Mr, Grmeiner that base
use should he independent of space and water
heating electricity usage (Fxh. M-764, pp. 7-R),.
We think that the large decreases in base use
produced by Mr, Chernick are due larcely to this
analytical error.

We now turn to the issue of major
appliance saturation rates as used in the base
use calculation. The Company asserts these

rates were constant during 1975-197R (Exh. M-7§,
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P« 12) s Mr. Chernick prefers to utilize the
saturation rate increase predicted by FUR for
1970-108n, as evidenced for Brockton in Fxhibit
M=-10, pp. ll-16. We note an absence of data in
the record reqgarding major appl..nce saturation
rates for the years 1975-197R, 10/ and therefore
will deal with this issue by examining the
actual base use growth rates predicted by FUA,
EVUA's analysis of base use growtn
is presented in Fxhibit mM-14, pp. 6-10.
Compound growth rates for each of tne three
service territories are on the order of 12
percent for 1964n-1970, 6.5 percent for
19AN~-197P /1979 and slightly less than 1 percent

for 197n-1978, 17 FUA utilized rouahly

10/ Exh, ™=-29, IR-2 provides incomplete data on
saturation rates,

11/ The actual 1970 to 1978 rates for
Elackstone and Fall River are .P3 percent and

.70 percent, respectively (Exh. M-12, p. i0).
The rate for Prockton based on a 1970 average
use of 1,824 KWH (Exh. M=-14, p. 10) and a
recalculated 1979 average base use of 1,941 KWR
(Exh. M-76, p. 10) is .69 percent.
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one-half the 1940-197R growth rate for the
forecast period, relying on judgment for the
selection of this figure (Tr. 20, pp. S57-59;
Exh, M=~14, p. 10).

We note both petitioner's and
intervenor's acknowledgement that historical
base use fiaqures have both an existing and "new"”
component., We see the majority of increases in
the former component coming from two basic
sources: more intensive use of appliances
already owned by consumers and the purchase of
additional appliances which are not new to the
market, The latter component is equivalent to
EUA's new developments category.

We consider 1970-1978/1979 to be
the most relevant period for assessina growth 1n
the base use category. In this instance, the
more recent past, 1970-1978/1979, is a more
reliable quide for tne future than data (196Nn-]1079)
which includes demand patterns that are no
longer relevant for forecasting purposes. We
therefore adjust FUA's base use growth,

exclusive of new developments, to increase at
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the historical rates observed for this period.

e. New Developments

FUA forecasts the electricity
consurption of & new developments category to
account for demand attributable to presently
unforeseen app.iances (Exh. M-12, p. 11). vr.
Chernick araues that historical base use data
includes a consumption effect attributable to
new developments, and that the inclusion of a
separate new developments category for the
forecast period double-counts electricity
consumption attributable to new developments
(Fxh. AG=232, p. 27).

We acknowledge the overlap
between base use and new deve.opments, and agree
with Mr. Cnernick that EUA's method of
accounting for such growth is analytically
incorrect. When employing an engineering
analysis which accounts for electricity
consumption by end-use category, one must factor

out of the agareacate category 12/ (in this

——————— ———— - PR T————— R e

historical consumption patterns.
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instance, base use) specific end-uses (e.q..,

new developments) which are forecast separately.

A component of the historical consumption in the

aggregate category is due to tnhe now separately

forecasted specific end-use. Thre result 18
double~-counting unless this overlap is
acknowledged and somehow factored out of base
use .

FUA reasons that it has indeed
conceptually adjusted its forecast for this
overlap (Fxh. M-12, p. 10). Selecting the
106N-197R compound arowth rate as the relevant
period, FUA determines base use, includino all
components, to have grown at around .5 percent.
FUUA concludes that base use, less new
developments, has grown at around 3.5 percent.
New developments, FUA reasons, will comprise R
percent of 19BF average residential consumption
(Fxh., ™M=10, p. 11-10), and smooths this new
developments consumption judamentally back to
1921. The sum of new developments and base use
produces a growth rate of arpiaiimately S

percent (Fxh. M=14, p. 10), which compares
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favorably with the identified §.5 percent
benchmark.

We find EUA's conceptual
reasoning intuitively attractive, especially in
liaht of wnat we see as considerable
difficulties in identifying the historical
occurrence of new developments and factoring
this consumption out of base use. However, as
we disagree with FUA over the relevant base use
historical period, we do not accept EUA's
fiaqures.

We find the 1970-19278/1979
compound arowth rates to be appropriate
estimates for base use growth due to the
previously identified former component of base
use, buv. tooc conservative to include arowth 1in
base use due to new developments. We conclude
that an additional .3 percent growth in base use
will account for growth attributable to new
developments., We therefore eliminate EUA's
separate new developments category, and adjust
base use to grow at compound rates, inclusive of

new developments, of 1.13 percent for
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pRlackstor . .99 percent for Frockton, and 1
percent for Fall River.
We summarize the result of our

adjustments in Table 1.
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TABLE |

20109

EUA RESIDENTIAL ADJUSTMENTS (MWH)

Exh. M-10

Pll-13 Blackstone
customer number
total residential

(less new dev, & base use)
avg. base & new dev.

@1.13%

plus effective base use
Total Ad)'d Residential

Pll-16 Brockton
customer number
total residential

(less new dev. & base use)
avg. base & new ¢ ..

@.99%

plus effective base use
Total Adj'd Residential

PlI-19 Fall River
customer number
total residential

(less new dev. & base use)
avg. base & new dev.

@1%

plus effective base use
Total Ad)'d Residential

EUA Total Adj'd Residential

1579

66,579
304,898
(113,332)

1,702
113,348
304,914

88,612
633,962
(161,390)

1,0
161,362
633,934

44,795
196,823
(75,268)

1,680
75,256
196,831

1,135,679

1988

70,579
425,962
(195,433 )

1,883
132,900
363,629

102,588
876,756
(303,865)

1,990
204,132
777,023

46,429
272,251
(127,772)

1,837
85,308
229,787

1,370,239

pane 2¢

Compound Growth 2.11%
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2. Industrial Forecast

FUA forecasts industrial growth
by separating the industrial sector into two
categories. One consists of known, large
industrial customers and the other of FUA'S
remaining small industria. customers (Exh, M=10,
p. 11-26; Exh., M=29, IR=22). Historical data is
then adjusted to account for patterns FUA
considers aberrant, namely, the departure of
certain customers from FUA's service territory
(Exh., M=20, IR=22; Tr. 22, pp. SPR=69), Adjusted
historica., data is analyzed, and, in most
instances, FUA applies the 1970-1979 compound
growth rate as a simple growth rate in the
latter years of the forecast, and smooths the
simple growth rate in the immediately precedina
years back to the simple qrowth rate experienced
in the last historical year, 1979 (Exh. mM-20,
IR=-22). 13/ The exceptions to this procedure
are for BRlackstone, which also has a level
adjustment for specified forecast years to

historical data.
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account for known, anticipated 1oad changes
(Exh. M=290, IR=22, PP. 1=3; Tr. 22. PP EN=65) ,
Brockton's smal. industrial class, for which the
1679 simple arowth rate of .47 percent 18
increased to .5 percent by jor3 and applied
constantly thereafter (Exh. ¥=29, tR=-22, PpP. ¢=5),
and Fall River's small industrial cLass, for
which tnhe 1970-1979 compound growth rate 1is
appiied evenly throughout the forecast period
(Exh. ™=20, IR=-22, PP. A=7) .

¥r. Chernick makes three genera.l
criticisms of FUA'S industrial forecast. First,
he takes issue with the propriety of adjusting
nistorical data as FUA has done (Fxh. AG=-2327,
pp. 32-313). The net effect of such an
adjustment 1S to attenuate the actual
out-migration of industrial customers
experienced by EUA. This adjustment masks the
true desivability of FUA's service territory to
industrial customers. Mr. Chernick notes that
including all nistorical data would decrease
service territory historical growth rates,

actually making the growth rate negative for



D.P.U.

1973f, 19743, 2008%, 20109 £72 page ¢7

larqe Fall River customers (Exh. AG=232, p. 233).

Ssecond, Mr. Chernick faults FUA'S
method of subjectively interpolatina forecast
gqrowth rates from the je7¢ simple growth rate to
the 1370-1979 compound growth rate 1in 1988 (Exh.
AG=-232, p. 33). Mr. Chernick points to FI'A's
volatile nhistcrical industrial sales (Fxh. M-29,
IR-22) and states there is no justification for
assuminag that short-term growth will approximate
1979 growtn. He suggests FUR might more
reasonably use the 1970-1979 compound growth
rate to apprcximate the forecast period growth
rate (Exn. AG=-232, p. 33; Tr. a1, p. il).

Third, Mr. Chernick faults EUA'S
methodoloay of separating the industrial class
into two categories which consume significantly
different amounts of electricity (Tr. 41, PE.
18-19; Tr. 42, pp. 23-26). Such a method places
undue emphasis on small, rapidly growina
cateaqories and results in a higher composite
growth rate than would calculatinag a growth rate
for the industr’ class as a whole.

Ficst, we note that industrial
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growth rates in EUA'S service territory have
indeed been volatile (Fxh, mM-20, IR-22, pp. 2, ¢,
£7), even to the point of being random. This
fact leads us to disagree with Mr, Chernick that
unadjusted sales data 1s more informative,
especially of structural or macro-economic
conditions, than is adjusted data. The
seemingly random fluctuations in EUA'S
industrial data tell us nothing about economic
conditions for industry in the FUA service
territories., We rind FUA's adjustments
warranted, especially in light of the asserted
unusual circumstances behind the departure of
the two large industrial customers in Fall River
(Exh. M=-20, p, &; Tr. 22, pp. AR=70) and the
sudden and very likely non-representative sales
decrease in Brockton due to the loss of two
large industrial customers in 1972 (Tr. 22, PP+
£5-67).

Given the small number of larage
industrial customers in these two territories

(four in Fall River, nine in Brockton), 14/

17 Exn. =29, JR=22.
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inclusion of the data 1in gquestion may result in
non-refpresentative growth patterns. 8 4
Chernick's analysis of Fall River (Fxh. AG=2232,
p. 3%) is a case 1in point. Ifncluding all data
for the large industrial group results in a -6.3¢
percent compound growth rate over the 1970=1079
historical period. Applying thie valiue to the
forecast period results in 19fPf2 consumption of
1R,492 MWH (compared to 1979 consumption of 43,0ARE
MWH) . 15/ This value indicates the loss of
perhaps two of tne remaining four customers.
There is no evidence to suqaest such an cutcome
18 likely. Mr. Chernick's adherence to
nistorical data, without interpretation of his
results, simply for the sake of consistency (Tr.
4;, p. 20) 1s inappropriate. We therefore allow
FUA's adjustment of historical data.

We also disagree with Mr.
Chernick's third criticism. ve find that the
volatility of FUA's industrial data necessitates

disaagregation to obtain meaningful results., We

—— ————, Y ————. —-———-———.—————————-——-—-—--—————
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note that Mr, Chernick is correct with respect
to his mathematical observation concerning
disagareqgated growth rates (Tr. &2, PP. 23-28);
nowever, he provides no rationale for the
employment of nie recommended "agaregate”
methodology other than to achieve a lower
forecast. We find this approach unacceptable.
1t is ouite likely, 1n view of the randomness of
FUA'e industrial data, that forecastina the
industria. class as a whole will underestimate
FUA's true industrial growtn. we find FUA'S
method of disaggregating the industria. forecast
acceptable.

we find Mr. Chernick's second
criticism to be well founded. We can see nO
rational justification for employina the 1970=1979
compound arowth rate as a simple arowtn rate 1in
the latter years of the forecast, and smoothing
the precedina yearly simple growth rates back to
the growth rate for the final historical year.
We note tnat the net effect of such 2
methodology is to produce compound growth rates

for the forecast period which 3are larger than
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the 1970-19879 compound growth rates. EUA has
provided no evidence wnich suggests such a
result will indeed obtain, nor has it provided
adeguate justification for the use of this
methodoloay.

While we have previously noted
the great volatility of EUA's historical
industrial data, we see no better evidence 1in
the record to use for projecting industrieal
growth during the forecast pericd. We are
reluctant, however, to inc.ude projected 1979
data (Exh. M=29, IR=-22, p. 2, fn. 1) as part of
the historical period. We prefer to accept
1970-1072 as the relevant historical pericd for
analysis, and with the exception of Brockton's
emall industrial class, apply the 197n=-107#
adjusted compound arowth rates to the forecast
period (1078-1°fR) for each industrial class 1in
each service territory.

Brockton's small industrial class
has experienced a very nearly steady declinina
growtnh rate from 1970 to 1978 (Exh. ™M=29, IR=22,

p. 4), resulting in a compound growth rate of =-3.KA3
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percent. FUR attributes thies decline to a
failing snoe 1industry (Exh. M=29, IR=22, P-. 5):
however, we note a fairly consistent nistorical
(1970=107R) pattern of declining or near
constant consumption €or tnirteen of the
nineteen industria.l slassifications witn
positive consumption in Table F-2 of Fxhibit M=-10
(Fxh. M=10, p. IV=3). we are unwilling, however,
to project negative growth for this class
without additiona. evidence. we therefore limit
Brockton's small industrial class to a zero
arowth rate over the forecast period.

Wwe summarize thne resu.t of our

adjustments in Table 2.
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Tabie 2
EUA Industrial Growth (MW H)

Blackstone Prockton Fall River Total
1978 MwHi/
large class?/ 189,792 49,063 41,876
small class 342,956 88,240 107,133
Total 532,748 137,303 149,009 819,060

Compound Growth Rate

large class 1.10% 4. 06% 1.77%

small class 1.80% 0% 5.82%

Total (1978-1988) 2.06%2/ 1.62% 4.82%  2.54%
1988 MW H

large class 211,733 72,930 49,931

small class 410,076 88,240 188,635

level adjusiment 31,300

Total 653,109 161,170 238, 566 1,052,845

/
- Large and small class data taken from Exh. M-29, IR-22.

4 Brockton and Fall River are adjusted (Exh. M-29, IR-22, pp. &, 6).

3/ Includes level adjustment of 31,300 MWH.
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3. EUA_Commercial Forecast
FUA forecasts commercial
consumption for each service territory using

reqression analysis (Exh. M-in, p. 11=-21; Exh.

M-i4, p. 1f). This procedure entaills separate.

LW

Y

estimating the number of commercial customers 2as

a function of population and family size, and
averase use per commercial customer as a
function of population and the ratio of
residential to commercial customers (Exh., M=]10,
p. 11-21; Exn., ®-29, IR-13). The number of
commercial customers 1s then multiplied by
average use per commercial customrer for each
year of the forecast to derive total average
commercial consumption (Fxh. %=-14, p. 1®; Fxh.
M-10, p. 1I-21). To total average cormercial

consumption FUA then applies 2 conservation

adjustment, reducing 19FR commercial consumption

by 10 percent (Exh. M-10, ppP. I1=-22, 23).
Mr. Chernick criticizes FUA'S

commercial forecast as based on unsound

methodoloagy (Exnh. AC-237, P. ny . cpecifically,

Mr. Chernick posits that the number of
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commercial. customers is not a useful predictor
of commercia. use; that FUA's data and
projections reflect subjective adjustments (Exh.
M=20, TR=-16, 13); and that the regression
equations tested and celected are freguently
inappropriate (Fxh. AG=232, P> 30}).

Mr. Cnernick posits that
commercial electricity use can vary widely
according to business type and size. For this
reason, commercial customer number 1is not 2 "natural
unit® (Exnh, AC=-32, P. in) and, presuwably. does
not convey informatilion reflective of commercial
yse.

Mr. Chernick a.so asserts that
EUA's choice of variable and functional
specification has no logical or theoretical
foundation (Fxh. AG-2%2, P. 31). Furthermore,
for the commercial customer number modeli, Mr.
Chernick notes that for RlLackstone, household
size has a positive coefficient; that for
Rrockton, this variable has a negative
coefficient; and tnat for Fall River, regression

analysis produced no acceptable results (Exn.
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AG=232, p. 32; Exn. mM=29, IR-113).

We have examined FUA's commercial
forecast carefully (Fxh. M=124, pp. 1R-19; Fxh.
M-i0, pp. I11-2 to 11-25; Exh. ™=29, IR-12, 13,
, 1%, 16, 17, if, 19, 21) and find that it
suffers from a number of methodological flaws
which concern us. First we will address Mr.
Cnernick's concerns; then we will address our
own.,

We agree with Mr, Chernick that
tne number of commercial customers 1S not a
"natural unit"” for conveying information
reaardinag commercia. consuvmption. We are not
persuaded, however, that this variable cannot be
used effective.y to predict commercial
consumption, reaardless of the methodoloay
emp.oyed. Our concern, therefore, 18 with how
this variable is used, not whether it should be
used at all. We do not think the record
supports the conclusion that there is so much
variability among the various commercial
establishments' yearly consumption that one

cannot meaningfully multiplv average commercia.
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consumptioci. by number of commercial customers to
derive average total commercial consumption.

Wwe alsoc agree that EUA has
employed numrerous subjective adjustments to data
and regression results (Exn. M-20, IR-13, PP 7.
5, #, ii, 1%, IR-16), but do not find these
inappropriate 1in every instance. cspecifically,
those adjustments made to residential customer
counts (Fxh. M=29, IR-16A) we find acceptable.
Those adjustments made to regression results i6/
we find most unusual and of questionable
theoretica., (especially statistical or
econumetric) justification. In fact, these
adjustments bear on the appropriateness of usirag
FUA's econometric analysis as a general model
for the commercial class.

This brings us to Mr. Chernick's
third criticism, whicn we will expand upon 1in
order to more fully address cur own concerns.
E?”W;'?Z?E?'EBEE'{?TEETTTEE'GETTTEEETSF’of the
upper and lower limits of the 99 percent

confidence interval in place of predicted values
(txho "-29. IR‘IB' ppo ?' p' fnol)-
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FUA employs multi-variate
regression ana.ysis to estimate the number of
commercial. customers as a linear function of
population and family size (Exh. M=10, p. II-21).
The Latter expl.anatory variable, family size, 1is
the same variable employed 1n the residential
model (Exh. M=10, p. 11-22), where 1t is defined
as the ratio of people (or population) to number
of residential customers (Fxh. Mm-206, IR-13; Exh.
M=10, p. 11=5). rata from each service
territory are regressed using this model (Exh.
M-20, IR-i3).

We have examined the regression
results for each service territory (Fxn. M-2Q,
IR-13) and find tnat they indicate the presence
of numerous statistical problems. First, we
note that .o acceptable tesults were obtained
for Fall River (EFxh. AG=-232, P. 32; Exh. M=209,
IR=, 3, . 13}). Second, we note that the

Purbin-Watson statistic for Blackstone i7/

17/ g=.51004 ¢d, ,¢=1.05 for N=18, k'=2,

where k'=Number of explanatory variables.
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(Exn. M=206, IR-13, p. 3) indicates the presence
of positive autocorrelation, as does the
Purktin-watson statistic for Brockton. 1P/
Also, the Blackstone simple correlation
coefficient for the independent variables 19/ 1s
sufficiently high to iadicate to us the
existence of problematical multicollinearity,
and the Brockton simple correlation

coefficient 20/ indicates rather serious
multiccllinearity. We do not find th

presence of multicollinearity surprisinag,

since hoth explanatory variables, population
and family size, or the ratio of populiation to
number of residential customers, have the
variable population in them, and therefore are
quite likely to be correlated. We interpret
the existence of autocorrelation and
multicollinearity as seriously oroblematical in

that tnese phenomena bilas the estimated

18/ = = = ‘=
18/ ge.85336¢d, (c=1.02 for Nel7, k'=2.
13/ ¢«.6116 (Exh. M-26, IR-13, p. 3).

20

/ r=.8421 (Exh. M-26, IR-13, p. 9).
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regression coefficients, and we disagree with
Mr. Marien that the existence of these phenomena
is not of sufficient cause for concern to employ
standard statistical procedures to correct for
their presence.

we are further disturbed by
opposite signs for the family size variable in
the Blackstone ecguation (positive, See Exh, M=29,
{R-13, p. 1) and in the Brockton egquation (negative,
see Fxh. M=20, TR=-13, P. ™ & This result leads
us to cuestion the plausibility of EUA's
pronosed model.

FUA a.so forecasts average Pper
customer commercial. use usina multi-variate
reqression analysis. Commercial. average use is
forecast as a linear function of population and
the ratio of residential to commercial customers.
Wwnile the Blackstone eauation exhibits
satisfactory test statistics (Exh. M-20, IR-13,
pp. 5-F), we do not find similarly for t he

Brockton and Fall River ecquations.
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cspecifically, the Prockton

equation exhibits autocorrelation. 21/
In addition, the coefficients for the
residential/commercial. customer ratios for botn
the Brockton 22/ and Fall River 23/ ecuations
are not statistically significant.

Finally, we note sign changes for
the coefficient to thne residential/commercial
customer ratio among the equations for the three

service territories (Fxh. M-20, IR-13, pp. ¢, 10,

The problems we nave identified

with the reliative.y sophisticated approacn 1n

21
—-]7d=.51978<.dL'_05-1.02, N=17, k'=2

(Exh. M=-29, IR-13, p. 12).
2?2/ Tne t <tatistic for tne coefficient in tne
Brockton eauation indicates that the coefficient
is not statistically different from 2ero at the
11 percent sianificance level (t ecuals =-1.002;
Exn. M’?.Or IR-139 p- ll)o
23/ The t statistic for the coefficient in the
Fall River ecuation indicates that trne
coefficient 1s not statistically different fronm
zerc at the &2 percent significance level (t
equals .P37; Exh. M-209, IR~13, p. 18).
24/ 1t is positive for Rlackstone, negative for
Brockton and positive for Fall River. As with
the customer number model, this change in sign
leads us to believe that the hypothesized mode.l
is not supported by the data.
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FUA's commercial forecast are in themselves an
indication of the complexity and intractability
likely to be encountered in projecting thls
component of demand. We laud, however, FUA's
attempt to employ such analysis, and encourage
FUA to develop and refine its econometric
forecasting capabilities further. Mgcreover, we
find this sort of analysis, when proper.ly
performed, informative and helpful for managing

uncertainty.

As a result of our observations
concerning technical deficiencies, we are
hesitant to accept FUA's commercial analysis as
a general mode. for commercial consumption.
However, review of tne historical data relative
teo total commercial growth in the Brockton, Fall
River and Blackstone service territories
indicates that historical commercial consumption

patterns yield compound arowth rates generally
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in excess of those projected by FUA. 25/ In
fact, of the twenty-eight total commercial
growth rates which can be derived for the total
system and tne three service territories by
using 1970 to 192764 actual data for the base
period and 197f actual data for the end period,
only the 1976 to 197f total commercial urowth

for Brockton is less than the rate utilized by

25/ Utility companies have traditionally relied
on extrapo.atione ¢f data describing the
nistorica., use of electricity to predict future
power needs. MNiagara Mohawk Power Corp. (Mine
ile Point), ALAR-784, 1 NRC 347 at 3f1 (1975).
Althouah tne compound growth extrapolations we
examine are perhaps the simplest form of trend
analysis, the state of tne record precludes us
from attemptina more sophisticated approaches in
a number of instances. Our concern is not that
this type of analysis 1is inadeguate because 1t
18 simple, but rather, that we prefer growth
projections to be based upon explicitly stated
theoretica. considerations of the underivying
causa., relationsnips which determine growth.
Accordingly, we do not expect petitiorners to
revert to the wholesale adoption of this type of
trend analysis; indeed, we expect them to
further refine their present efforts.
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FUA in its projections; 25/ and, in any event,
the total system commercial growtn rate for this
period 1s still greater than tne growth rate
utilized by EUA., 27/ Consecuently, desplte our
reservations about the utility of EUA'S
commercial model, we do not find the compound
arowth rates employed by tne Company to be

unreac-nable.

26/ We would note that such a nistorical trend
analysis waes utilized by the Attorney feneral
for thies very example in an effort to refute
FUA's commercial growth projection. The
Attorney Ceneral focused on tne arowtn rate in
average consumption per commercial customer and
found that average consumption increased by only
.7 percent for the period 197A=-197f (Exh. AG-232,
p. 31). Reliance solely upon average
consumption growth data is, however, misplaced
since tne information tells us nothinag about
growth in total commercial consurption, 1.e.,
t @ commercial consumption variable in which we
are ultimately interested.
27/ See Fxh. M~10, PP. 11-2%, 111-2, 1V=3, V=2,
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2. Wholesale Contracts

FuUA has forecast sales for resa.e
to non-affiliated customers based on existina
contracts and on estimates of contracts which
will be neacotiated in the future. FUR asserts
that, "In all cases, projections were made based
on conversations with these customers on their
respective forecasts” (Exh. M=10, p. 1I-28).
Mr. Cnernick asserts that the Town of Middleboro
"does not need, does not want, and does not
intend to take" a & MW demand contract which EUA
has forecast (Exn. AG-232, P. 37) . we fird no
evidence in tne record to support this assertion
and conseguent.y reject this claim.

5. Street Lighting and

e . S S T S St S S S . S Yo . S S W S

FUA's street lighting and
miscellaneous forecast was not contested 1n
these proceedinags. After careful review, we
accept the forecast as projected by FUA in

Exhibit M-10,
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5. Peak Demand

FUA convertet sales into peak
demand 2P/ as follows. First, EUR
weather-corrects by affiliated company the most
recent histo.ical year's winter peak demand
(Exh., =20, IR=2¢, ?25). Next, for the same year,
weather-adjusted load factors are derived from
the weathe -corrected peak demands and tne
actua. year.y energy consumption. Then, these
load factors are applied to the pruviously
derived 10PR energy forecast to derive company
peak demands which entail. no additional. load
management effects. This calculation assumes
peak demand and energy will grow at the same
rate. Next, to the ]9RP unadjusted (for load
management only) peaks, FUA applies a load
management ca.culation (Exn. M-29, IR-2A). This
produces an agaregate load manacement resu.lt
which in 1928 translates into an overall 12.8 MW
reduction in the previcusly determined EUR peak

(Fxn. M=20, IR=2R), Finally, the 198f weather

experienced by tne utility durina the year.
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and lcad management adjusted peaks are
translated into 19PP load factors and smoothed
judamentally hback to the last historical year's
ioad factors, and, using forecasted energy
values, intervening peak demands, adjusted for
weather and load management, are derived.

Mr. Chernick argues that EUA has
inappropriately weather-adjusted peak demands
(Exn. AG=232, P. 268). FUA uses 15 degree€s
Fanrenneit as a winter peak temperature (Exh. M=10,
p. 11=30), Mr. Chernick argues that tnis value
ie too low and that EUA should use tnhe service
territories’' 197n=-197f averaqge temperatures
experienced at winter peak. These values are 2?27
degrees Fahrenheit, 23 degrees Fahrenteit and 27
dearees fanrenneit for Blackstone, Brockton and
Fall River, respectively (Exh. AG=232, p. 35;
Exh. M=-20, IR=24, 25, 31 » leing these values
woul.d decrease the weather-adjusted 1078 peak by
about 13.5 MW, 29/ and because the 197#
weather-adjusted load factors are the basis for

the peak demand forecast, Mr. Chernick clalims

79/ Eee Exh, =28, IR-24, 25,
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that this 2.2 percent 30/ reduction 1in the 1979
peak reduces FUA's projected L9RR peak by 2.2
percent alsc, thereby reducing FUR's projected
i9RR peak by about 19 MV,

EUA defends the use of 1% degrees
Fanrenheit as a winter peak base temperature on
the ground that it approximates December's
average temperature at peak for the last severa.
vears (Exn. M=76, p. 21). Specifically, FUA
States that the "post-embarco (post-1974) peak
temperature averages are in the 1?-1? deqgrees
Fanrenneit range (and that) 1t was these latter
averages which FUR used as the aguide for its
peak temperature base of 15 degrees Fanhrenheit"
(Exh. M=74, p. 21).

We can see no causal relat. nship
whatsoever between weather and tne 1973-1974 oil
embargo and, in fact, consider yearly variations

in weather to be randomly distributed. In liaht

30/ Mr. Chernick derives 2.? percent (Exh. AG-232,
Ps 36). Wwe derive 13.% over S78.%, eaquals ?

percent.
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of this likely randomness, a larger sample of
weather va.ues is more appropriate than the
small sample obtained using only post-1974
weather va.ues., WwWe note that WMr. Chernick's
samp.e contains eight observations (1970-1977),
whereas FUA's has only tnree (1975-1077). Ve
would in fact prefer to use 3 much larger data
base, but select the laragest available in this
record.

Aside from statistical arguments
for using a laraer data base to generate a
winter peak base temperature, we also see common
sense reasons for doing so. It is more
reasonable to assume that the predicted winter
peak base temperature employed over the next
decade will approximate a lona-term historica.l
average rather tnan a short-term average or
particular historical value. Wwe therefore
reject EUA's short-term averaage winter peak
temperature base of 15 dearees Fahrenheit in
favor of Mr. Chernick's longer-ternm values, and
accordingly decrease the 1°7°F weather-adjusted

peak by 13.5 MV,
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Mr. Chernick alsc faults FUA's
curtailment of tne estimated effectiveness of
load management efforts from 25 percent to only
in percent each for the residential and
commercia. clLasses (Exh. AG=-222, p. 36). FUA
explains that tnis reduction in effectiveness 1is
due to the decreased saturation of electric
space heating from the Second to the Third
Supp.ement (Exnh. M=-29, IR=-2K). Ve find FUA's
explanation satisfactory.

Mr. Chernick also faults FUA's
exclusion of a load management effect for tne
industrial class. We agree with Mr., Chernick
that the effect for this class may be more
pronounced than for either the residential or
commercial class, but believe FUA's overall load
management adjustment to this forecast to be
reasonable. Wwe would, however, urge EU? to
incorporate into future forecasts 3 likely load
management consequence for tne industrial class.

We translate our findings
regardina EUA's demand forecast into a new 19°F

peak first by reducing EUA's 1978 weather-corrected
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peak of &7R.R MW (Fxh. M=-29, IR-24, 2%, P. ?2) by
13.5 MW to 65,3 MW, Tnis yields a 197f load
factor of +R33%. 32/ we apply this adjusted,
weather-corrected load factor to EUA's adjusted
1988 eneray reauirements of 4,708 ,RAD MWH to
derive a 19°P weather-adjusted peak demand of
P47 .R MW, 32/ We then adjust this 19°P°R peak
demand fiaure to reflect load management by
subtractina from it FUA's estimated 198R8 peak
demand reduction of 12.P MW (Fxh, M=29, IR=2F),
Our ca.cu.ations produce a 19FfF weather-corrected
and load management adjusted peak of pR35 vawitn
an associated 19088 load factor of .6232. 33/

Our adjustments reduce EUA's compound growtn
rate in internal peak demand from 3.16f percent
32/ to 2.33 percent. 3%/

We summarize tnese adjustments 1n

Table 3.
31/ 3692155 (1978 KWH)
» X
32/ 4704€62
- X /
33/ 4704862
4

14/ KK3 MW in 1078 to 9NS MW in 19RR (see Fxh.
11; Fxh. »=10, p. VI=7). 3

38/ 6671 MW in 1972 to B3IS MW in 1ORR,
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TABLE 3

SUMMARY OF EUA SYSTEM ENERGY AND PEAK ADJUSTMENT

Blackstone (MW H)

Residential
Unadjusted
Adjusted

Commercial
Unadjusted

Industrial
Unadjusted
Adjusted

Streetlighting & Misc.
Internal use

Losses (5.55% of total
sales plus internal use)

Total
Adjusted
Brockton (MW H)

Residential
Unadjusted
Adjusted

Commercial
Unadjusted

Industrial
Unadjusted
Adjusted

Streetlighting & Misc.
Internal Use

Losses (7.37% of total
sales plus internal use)

Total
Adjusted

1978
unadlusted

301,879

278,944

532,747

26,293

L, 646

69,979

.S EASA

1,214,488

627,687

526,980

137,303

17,118

1,793

96,763
1,407,644

1988

425,562

397,987

723,969

32,284

4,936

87,975

PS5 R

1,673,111

876,756

730,073

183,330

24,772

2,141

_133,918
1,950,990

1988
adjusted

363,429

397,987

653,109

32,284

4,936

_80,572

1,532,315

770,023

736,073

161,170
24,772

2,161

124,419

1,812,558

pPage 77

Compound
Growth

3.26%
2.34%

3.32%
2.56%
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M-10 1978 1988 1988 Compound
unadjusted unadjusted adjusted Growth
Fall River (MWH)
Residential
11-20 Unadjusted 194,874 272,251
Adjusted 229,787
Commercial
11-25 Unadjusted 215,495 260,732 260,732
Industrial
[1-26 Unadjusted 149,009 217,366
Adjusted 238,566
11-27  Streetlighting & Misc. 7,053 9,425 9,425
[1-29 Internal use 1,704 1,923 1,923
11-29 Losses (6.05% of total
sales plus internal use) 33,584 46,083 44,796
Total 601,719 807,780 2.99%
Adjusted 785,229 2.7%
Montaup (MWH)
Vl-2  Sales to Subsidiaries 3,223,851 4,431,881
Adjusted 4,130,142
vI-2 Contract sales 401,598 488,808 488,808
11-29 Losses & internal use
(1.86% of sum of retail
and wholesale sales) 66,706 91,524 85,912
Total 3,692,155 5,012,213 3.1 %
Adjusted 4,704,862 2.45%
Peak MW 663 905 3.16%
Adjusted 835 2.33%
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7. Recerve Margins and tnhe Need

for Power
We have reviewed FUR's demand
forecast in areat deta’l and made numerous

adjustments to it. Our principal concern here

1s whetner FUA will have adecuate power to

74

reliably meet tne future demand of 1ts customers.

Pasic to this concern is the duty of EUA to meet

this future demand when it becomes actua.ized.

In practice, EUA satisfies this duty by

obtaining generating capacity sufficient to meet

criterie set by MNEPOCGL. The focus of these
criteria is to ensure that petitione* has a

minimum reserve margin 36/ greater than its

forecast annua. peak load sufficient to ensure

system reliability durina routine maintenance,
unanticipated forced outages and unexpectced

increases in peak demand.

FUA has adopted a 22 percent

reserve margin in projecting its system

25/’”EEEEFGE”53?61H‘IE‘IEE"BT??EFZEEE‘BEEGeen
total system generating capacity and adjusted
peak demand. When expressed as a percentage,
this difference is divided by adjusted peak

demand.
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generation needs for the power years 19R6;,087
to 199n/1991 (Fxh. M=]1). In tne hearings and
briefs subseauent to our June 28th Order, the
Attorney General did not address the issuve of
reserve maroins and, with the er~eption of a
updating Exnibit M=-2 to Fxhibit M- 11, neither
did FUA. 37/ Prior to our June 28th Order,
nowever, the Attorney General conducted
extensive cross-examination on this issue and
arqued that FUA's forecast of anticipated
reserve marains was deficient. any

The Attorney General arcues tnat
the forecast i1s deficient because it is
dependen* upon arbitrarily inflgted NEPOOL
reserve margin forecasts and because FEUA's
forecast produces greater reserve margins than
NFPOCL's forecast, We do not agree with tne
Attorney General tnhat NEPOOL's 1 percent

bandwidth simply serves to inflate capability

responsibilitv by 1.2 percent and thereby

- ——— —— e — e ——————————— . - - ————— ————

377 "We note that Fxh. M-11 has aenera..y Lower
estimated reserve margins than Fxh. M=2,

38/ D.P.U. 1973R/19743 AG initial brief, pp. 21-¢5;
reply brief, pp. ?6-32.
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provides a market for large participants' excess
capacity. For the purposes of this proceeding,
we find that use of the 1 percent bandwidth
mechanism to lLimit tne effect of NFPOOL
participants' incorrect forecastina of demand on
the reserve reauirements of participants who
correctly forecast demand is reasonable and not
arbitrary. 39/

Nor do we agree that tne
forecasted 1°R4/19R% NFPOOL reserve margin is
spuriously inflated by 1.P percentage points.
4an/ Table 2 of Fxhibit RC-F3 predicts a
dec:ease in reserves due to load shape 1n
1977-197f; tnis prediction corresponds with the
deeper demand valleys experienced in 1978,

While the experienced 1°7Ff valleys may be deeper
than those predicted, the forec®*st correctly
predicted the direction of cnange due to load
shape and tne attendant lessening of forecasted
required reserves i1mplied by that cnange in

387 "P.P.U. 19 18719943 Tr. pp. 5°5-8529; FTxh.
AG-3%, pp. 1-2.

an/ D.P.U', 1973P/19743 AG initial brief, pp. L3-42,
§§3 Exh. AG-81, cover letter, Tahle 2.
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direction. We find that the experienced
confirmation of this forecasted change tends to
validate the i9P2/]1985 precicted load curve
reserve margin effects ratner than, as the
Attorney General suggests, indirating that those
forecasted effects are sSpurious.

In any event, it 1is clear that
Mr. Cmeiner did not depend solely upon Exhibit
AG-83 (the January 1978 NFPOOL Capability
Responsibilities Report) for projecting FURA'S
19864 to 100] reserve reguirement=®. We note the
report does not extend beyond 198%5. Mr.
Gmeiner's testimony indicate:z he used the Foo.l
estimates in tne exhibit as auides (N.P.U. 1973R/109723
Tr. pp. 1377-9), and that he rejected the FUA
specific estimates (ibid., Tr. p. 1375) as
inappropriate since EUA had historically never
experienced reguired reserves that low (ibid., Tr.
p. 13P0), Mr., Gmeirer's testimony further
indicates nis reserve recuirement projections
were based on a combination of discussions with
NEPLAN staff (1ibid., Tr. PP. 246-22P), different

schedules for nuclear generating units, his
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professiona. judgment as an expert in the field
and EUA's actual reserve margin reguirements of
22 percent, 20.2 percent and 22.2 percent for
the last thrre power periods prior to his
forecast. 41/

Wwe find this combination of
factors a reasonable basis for EUA'S reserve
margin projections. That the FU'A systemr has
experienced recuilred reserves in excess of 22
percent woul.d in itself be a reason for caution
in predicting these recuirements to be
substantially 'ess than 2?2 percent. In addition,
FUA's relactiy ..at load curve (ibid., Tr. P
517) further tends to drive up FUA's required
reserves. FPased on the recorfd befcre us
concerning reserve margins, we find FUA'Ss
utilization of a 2? porcent reserve margin is a
reasonable upper limit for this critical index
of system reliability.

By our calculations, with no
additional power, Montaup will have a 198#

—— - o . T S - = G S o s i i S S S WS U S i st S (S e el i SRS S

e
31-842, 1368-1400.
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reserve margin of 15.? percent; 42/ tnhis is
clearly too low to ensure system reliability.
Addition of 231 MW, the power represented by tne
proposed PSCO acouisition, will increase the
reserve marain tou 1R percent. In liant of cur
previous discussion, this reserve marailn is
ciearly justified, Inclusion of the power
represented by the proposed UI and CL&P
purchases (24.9 MW and 23.R]1 MW) will increase
Montaup's 10P° reserve margin to 21 percent and
231.7 percent, respectively. This range brackets
the 2? percert reserve marqgin we previously
found a reasonable upper limit for system
pianning purposes.

The Attorney L-neral has a.so
arqued that the Company's projected reserve
margins are inflated by unrealistic nuclear
construction scnedules. We note that EUA's
projected 198f generating capability assumes 71

Mw from Pilgrim I1 and Millstone IIT (Fxh. M=112).,

B35 :
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1f this power is unavailable, 43/ EUA's 19°PF
reserve marqgin will range between 5.7 and 15,2
percent assuming no additional Seabrook to the
full 71.3 M¢ Mogntaup proposes to acguire. Tne
upper iimit of this range 1S still significantly
lower than the 17 percent ATPOOL Objective
Capability based upon the inc.usion of up toc two
immature 1,100 to 1,200 MW nuclear units (Fxn.
AG=140, p. B=3).

Witn the determination of bhoth
future demand and the likely availability of
supply to meet tnat demand, the calculation of
an electric system's reserve margin 1S
straiantforward, Pue to the complexity of
eva.uatina supp.y and demand estimates, however,
we find little comfort in being able to reduce
these compliex underlyinag inferential chains to a
sinale number. Seeing ten years into the future
with accuracy cannot be expected. Forecasts of

s —————— ——— — {— — e ————————

schedulina delays, Mr. Chernick believes there
is a substantial probability that Pilgrim IT
will not be completed and that tnere is less
than a SN percent probability it will be on line
by 1%} (Tr, 39, p. 130),.
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demand, supp.y and reserve margins, however,
cannot be avoided, As we stated above, our
principal concern is assurance that FUR will
have adecuate power to reliably meet the future
demand of its customers., We have estimated
EUA's oarowth in peak toc be about 2.133

percent. Pased upon this projected growth and
upon Montaup's projected 19FR system capacity
and capability responsibility, we find these
proiections reasonably support a need for @
maximum additional interest of 56 M¥ 1in the

feabrook project.
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C. Fitchburg Pemand Forecast
Fitchburg forecasts its primary
enerqgy reauirements in its Lona-Ranae Forecast,
Supplement lc (Exh. FGF-7) by separately
estimatina tne energy demands of its residential,
commercial and municipali, and industrial classes.
These demands are summed for each year to
produce a year.y forecast throuan 19%F,
Fitchburg's peak load forecast 1is
then derived from the energy forecast usinag
customer c.ass load curve informatior. (Fxh. FCF=7,
p. 5). Customer class load curve
characteristics are taken from a 19723
transmission study performed for Fitchburg by
U'nited Fraineers and Constructors ("United
Engineess") (Exh., FGE-7, P. %).
Fitchburg's eneray demands for
each customer class are derived in 2
substantially identical manner. In each
instance, Fitchburg examines known or
anticipated load additions and sums these

additions by class. For the forecast period

beyond the short term, Fitcnburg relies
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principally 'n its forcasters' judgment to
determine anticipated load additions. Fitchburae
also relies ¢n such judgment for numerous
assumptions concerning short-term growth. As
witn EUR, in assessing the reasonableness of
Fitchburg's forecast, we will lock to the
reasonableness of the assumptions employed.

i. PRe

Itn
L
1

lential

I
1©
|~

gcast

-

itchbu

(ad
e

a separates its
residential class into two categories -~ those
with and those without electric space heatina,
pdditions to these cateqgories are forecsast
separate.y.

Fitchburg estimates it will have
ten new e.ectric space heating customers per
year over the forecast period, with
corresponding consumption of 180,000 KWH per
year (Fxh, FGF-7, p. S5-a).

Ngn-space heating customer
additions are estimated at 2NN per year.
Fitchburg finds this figure consistent with
recent construction trends, plans of various

developers and independent agency population
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projections, Average consumption is estimated
at 4,000 VWP per customer per year 1in 1980,
fallira % percent per customer per year until
J0RA, remainina at 3,200 KWH per custormer per
year thereafter (Fxn. FGF=-%, p. F; Fxnh. FCE=-#,
sch. i). Fitchburg incorporates this reduction
in average consumption to reflect appliance

efficiency improverents.

Growth in consumption by existing

customers is estimated at 1 million KWE in 19R°N;

this growtn is reduced 5 percent per Yyear until
,aR4 to reflect app.lance efficiency
improvements (Exh. FGF-f, Sch. ) 3 In addition
tc these estimated load additions, Fitchbura
forecasts Load recuirements imposed by various
known additions.

Attorney GCeneral witness Mr.

Chernick criticizes three aspects of Fitchbura's

residential forecast. Mr. Chernick finds fault

with the projecticn cf growth 1in sales to

existing customers for 1979 (Fxh. AC=232, p. 3IR),

the projection of average electric heatinno

enerqy use, and the allowance for apiliance
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efficiency standards.

Mr, Chernick asserts that
Fitchburg's growth in base use for 1979 (use by
existing residential customers) 1is incorrectly
calculated. Fitenburg details the metnodoloay
used for the growtn calculation wnich is app.ied
to the entire forecast period in Fxhibit FCF-8,
Sehedule 2. Fxhibit Af=-2P1, IR-21 24/
estimates KWH sales to existing customers for
1678, Tne methodology employed in Txhibit
AG=201, IR=-4 which is used to calcu.ate "actua.l
growth in ¥WH gsales to existing customers for
1079 differs substantially from the metnodoloay
in Exnibit FCE=R, Schedule ?, used to calculate
forecasted growtn in residentia. base use for
the forecast period. The methodoloaies in both
exhibits project agrowth of approximately 1
million ¥WH per year.

The first alleqged error

jdentified by Mr, Chernick's analysis of

977 This exnibit was supp.ied in response to an
Kttorney Ceneral information recuest to explain
the development of the last line of Fxhibit FCGF-9,
Schedule 2.
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Fitchburg's residential base use calculation 1s
with respect to tne 1979 WWH estimate derived in
Exhibit AG-201, IR=81., This calculation projects
eleven new custumers between December 197° and
May 1979, The consumption 4%/ of these e.even
customers for the first five months of 1970 1is
subtracted from the January to May 1979 ¥WH
increase over the same period in 197°f. 28/
Fitchburg then multiplies this value by 12/% to
arrive at a yearly consumption of 1,047,192 KWK,

Mr, Chernick claims that the
appropriate customar number to apy.iy to the five
month period KWH data employed by Fitchbura 1g
the number of new customers added between the
two periods, not those added in the 1979 period
alone (Fxh. BAG=-23?2, p. 219),. Using an avertage
value of 202.5% new customers, Mr. Chernick
derives annual growth of 273,192 ¥WH for

existing customers.

————— —— ———— . {————— — . f————— ——— ———. ———— — . — — — ] —— . {— —— ——— —— . — —

43/ (11)(:000)(1{%-)=1e.333 KWH
6/

- Jan.=-May 1979 37,512,842 KWH
Jan.-May 1978 37,058,197
-18,333

436,330 KwH
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On redirect examination, however
{Tr. 324, pp. 47-44), Fitchburg's witness, Mr.
BEruce R. Carlick, Manager of Energy Flannina,
supplied actua. 1979 residential consumption
data and revised the 1970 line of Fxhibit FCE-F,
Schedule 2, to reflect actual rather than
estimated data (Tr. 34, p. 43). Using actua.l
data and tne calculation methodology employed 1in
Exhibit FCE-f, Schedule 2, growtn in consumpticon
due to existing customers totals 912,000 KWH for
1979, We prefer to use actua. rather than
estimated data when possible, and accept Lhese
figures for 1979, ™his produces a 1975-197°
averaae yearly agrowth in consumption by existing
customers of 099,000 KWH by Mr, Garlick's
estimate (Tr. 34, p., 48),

We find the method of calculating
arowtn in base use by existing customers during
tne forecast period as presented in Fxhibit FCGF=-#,
Schedule ?, tc be reasonable. It enables one .o
use a longer time span to smooth out the
irrequ.arities exhibited by Fitchburg's volatile

customer arowth data (a methodoloaical
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characteristic Mr, Chernick noted as
desirable ¢7/ (Tr. 42, op. 30-31)).

In acceptinag the period 1978-197¢
as re.evant for our calculation, we do not
accept Mr, Chernick's argument that post-1974
data is most relevant fcr the base use growth
calculation (Fxh. AG=232, p. 43). we
acknow.edge that the calculation's sensitivity
to starting year is not marginal (Fxh. AG=-227,
p. 43), but cunclude that 197% is the
appropriate year 1n wnich to start. We include
1975 data specifically to smooth ouJt data
fluctuations.

Mr., Chernick aliso finds

Fitcnhnbura's projection of constant use rer

electric neatina customer unreasonable (Fxn, AG=-227,

p. 243). Mr., Chernick notes that average use per
heating customer has remained steady over tne

last few years, while the weather has become

B e - ————— T ——— — —— ——————————— ——— —— V—————— — T ———. -

ZJ/ We disaaree with Mr, Chernick, however,
that data separated by long time spans, rather
than back to back data, is more desirable or
necessarily smooths out data irreqularities in 2
more desirable manner than does calculatina an
average u3ing a long, continuous time span.
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increasingly co.der. The witness interprets the
relatively constant heating use over this period,
especially in the face of the last three years'
consistent.y co.der than average weather, as
evidence tnat customers are reducing the.ir
neating use. The witness measures tne extent of
conservation by focusing on the ratio of heatina
use per heating degree day (HDPT) (Fxnh. AC=237,

p. 44).

In cuantifying his observation,
Mr. Chernick reqresses post-i974 heating use per
heating dearee day on time to derive a2 time
trend ecuation with which ne predicts 198F
heatina use of f,14]1 KWH and 19f92 total. use of
10,786 KWH per customer. Mr. Chernick's 19°f°
total use figure is 2?6 percent less tnan
Fitehburg's 198f value for consumption per
e.ectric heating customer,

Althouah we have reason to
believe tnat there undoubtedly has heen some
conservation in heating nse since 1975, we
cannot accept that the trend in conservation 1s

as pronounced as Mr. Chernick suggests or that
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the method he uses to guanti fy conservation 18
appropriate.

Wwe find the data, and the
conc.usions drawn by Mr. chernick from this cdata,
problematicacl. First, we are not at 81l sure
now consumers' electric heating use responds to
temperature, as measured by heating degree days
(HPD) . cecond, we are not confident that the
decline in "HMeating lUse Per HIDT indicates that
euhstantia. conservation has taken plLace. The
ostensib.e reason for the decline in this ratio
ie tnordinate.y larae HDPD values for 1976=-197F¢
(see Exn. AG=232, p. 48), and not 23 sudden drop
in heating use, ary we do not know whether

tne reduction in this ratio due to constant

—— i - ——— -, —— - .-xw___.__.._...._..—_-._.--.—....__-_-._._—__..-.-.—-—-—

48/ Tne average HDD for 1076-107#8 13 7,301,
whereas for the previous six years the averaae
value is §,2172. Comparable averaage heating use
averages are 9,911 KWRH and 10,114 RKWH; this 1s
oniy about a 2 percent difference 1n averaae
neating consumption between tne twe periods.,

The difference in the averacs ¥WH/RDD ratios for
tnese two periods is 21 percent. These data
imply to us that, whatever the actual underlying
causal re.ations are, they are much more complex
than the simp.e model the Attorney Genera. uses
to be relied upon for a ten-year projection (see
Exh. AG=232, p. 428). e
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neating use in the face of colder weather 1s tre
result of physical conservation, higher
electricity bills, sensitivity cf heating use to
HPD, sensitivity to weather patterns, 2
reduction in non-heating use consumption, or 2
combination of these factors. What we do knhow
i€ that total consumption has remained
reiatively cunstant.

Mr, Chernick assumes that the
sudden decline in this ratio of average heatina
use to HDD 1s due to conservation, and that tne
1978-10878 trend will continue tnrough i9FR, We
are neither willing to assume that a sirple time
trend rearession analysis using data as
problematical as tnis can adecguately model
future consumption trends, nor are we willing to
assume that one can confidently attribute the
precipitous decliine in "Heating Use Per HDP" to
conservation alone, We are thus unwilling to
accept Mr, Chernick's results in place of
Fitchburg's, and, after review of the record, we
find Fitcnbura's determination reaarding

constant consumption per heating customer over
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tne forecast period reasonable.

Fitchburg incorporates the
effects of improved appliance efficiency into
its forecast by reducing both the residentia.
base use increase and the load increase due to
estimated new non-space heating customers by €
percent per year, starting 1in 19F1 and
continuine tnrouah 19R4, These 5 percent per
year reductions are an exercise of judament that
approximate the consequenc of an average
appliance efficiency impr vement of 20 percent
(Tr. 2f, pp. 119=32M), On its face, we find this
reduction due to applLiance efficiency
improvements reasonable.

Mr. Chernick, however, asserts
that Fitchbura neglects to include 1n 1ts
calculation the reduction in consumption
attributable to the replacement of worn-out
appliances witn more efficient applilances {Fxhn.
AG=232, p. 45). Mr. Chernick estimates a ¢.°
GWH reduction in refrigerator usage alone due to
42 percent more efficient replacements 1n the

refrigerator stock starting in 198}, As noted
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ir our discussion concerning FUA'S treatment of
efficiency improvements, supra, the record does
not adeauatel.y support the rapid achievement of
efficiency improvements to the large extent that
Mr. Chernick sucgests. Accordina.y, we decrease
Mr, Chernick's refrigerator example tc¢ reflect a
frost-free refrigerator efficiency improvement

of 21 percent and a standard refrigerator
improvement of 15 percent, both startiny in 1981i.
Tnese efficlency improvements are consistent

witn those used by EUA (Fxn. M=.i0, p. 11-P) . Py
our calculaticn 4°/ one might exrect, as an

upper limit, an efficiency improvement .€s8s than

na.f that suagaested by Mr. Chernick.

Neverthe.ess, this value (?2.0h3 CWH) 1s nearly as

49/ 1981 customer number - 19,383

19383(.5) (1.05)=10,176 standard refrigerators
16383(.5)(1.05)=10,176 frost-free refrigerators
10176(900)=9,158,400 KWH (standard)
10176(1400)=14,246,400 KWH (frost-free)

' ’ TOTAL

9158400 (I%)(.ls) - 641,088
14,246,400 ‘I;’ e 1,396,147

2,557.535 KWH reduction

P
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Large as the entire KWH recduction due to
estimated appliance efficiency improvements,
exclusive of app.ilance replacement (.99 GwH 80/
for new customers and 1.71 GWH 51/ for existing
customere), whien we above found reasonable.

Mr. Chernick also points out tnat
consumption by existing and new e.ectric space
neating customers should be adiusted to reflect
increased appliance efficiency (Fxh. AG=232, P
45) .

We find the example of
refricerators witn respect to eneray reduction
due to appliance replacement to be particular.y
relevanrt, We accept the premise that
refrigerator saturation 1s iff percent or
greater. A.sc, basina our estimate on tne
proportion of FUA refriacerator *WH to tota.l
residential KwWH (Fxh. M=10, pp. I1I-1i3, 11-16A, 11=-1%)
and the refrigerator usaqge statistics we emplcy
above for Fitchbura, refrigerators in the

i i ai ok . e A e i e i S S P S o A SE S S S i AN e Siige < e e G A S S SR S

50/ (.8)(9)=6.21=.99 (see Exh. FGE-8, Sch. 1)
/ (1) (9)-7.79=1.21 (see Exh. FGE-8, Sch. 1)

o
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Fitenburg territory may consume approximately 20.25
percent of tota. residential consumption. Fven
without specific data on penetration, saturation
and rep.acement rates, we are confident that
refrigerator efficiency improvements for all new
and existing residential consumers 1in
Fitehburo's service territory will comprise 2
siqnificant portion of the eneray reduction
attributable to efficiency improvements. These
considerations lead us to find tnhat Fitchburag
nae underestimated tre effect of appiiance
efficiency improvements., We will, tnerefore,
furtnher reduce Fitcnbura's 19FfFf residential
consumption by .75 GWH, This additional
reduction, wnile mocdest, will adecuate.y account
for efficiency improvements,

2.  Industrial Forecast

Fitchburg forecasts 1its
industria. energy demand by summing the
respective contributions from an existing base,
known new loads, the expected yearly
contribution from three industrial parks {TE « 7%,

pp. 4-5), the expected demand from miscellaneous
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small new customers and the increase 1in demancd
from existing customers (Exh. FGF=-10n, p. 1 of 2).
Fitchhura estimates that witnh current

subdivision plans, there are 4i potential lots

€)

in the tnree induetrial parks (Tr. 29, P.
five of which already have buildings on them.

Mr. Garlick determined that demand from these
parks wi.l increase at the rate of four lots fper
year, each customer drawing 50N KW per year with
a S0 percent yearly capacity factor (Fxh. ARG=205,
IR=-84; Tr. ?f, pp. 109=1]i0, 112-1i3). This
amounts to a cumulative contribution from the
industria. park customers of P.76 CWH year.v.

The “"COther Small New" customer category is
estimated to increase consumption at tne rate of
2 GWH per year (Exh. FGF-5, p. 10). Tne vyear.y
increase in "Fxisting Customer” consumption is
increased 3 GWH in 1979 to reflect known
expansions for present customers, reduced to T
GWH 1n 1980, and gradually reduced further to vl
CWH to reflect conservation hy existing

customers (Exn. FCF=S5, p. 10).

Fxnibit FGE=-10, p. 2 of 2,
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presents historical. data on total industrial
growtn, The j975-197R growth was 15.% GWP, 1.6
CWH and 6.9 OWH, resulting in an average growth
of P GWH over tne three-year period,

Fitchbura's total industrial growth for the
period after 19f, 1s approximately 11 GWH per
year (Exn. FGF=10, p. 1 of 2), & value
considerably greater than the average historicel
growth in Fxhibit FGF-10, p. 2 0of 2. Ve nave
difficulty interpreting tnis historical
information for purposes of aqrowth extrapolation
into the future, especially in lianht of Mr.
Carlick's statement that he does not expect
industrial qrowtn by existing customers to he as
great 1n tne future as it nhas been in tne past (Tr.
25 PDe JI8Y, Furthermore, we find no analysis
in the record wnicn separates this historical
Qrowtn into growth due to new customers, and
growth due to existing customers., We certainly
see no basis in the record for exceeding the
averaqe nistorical gqrowth, and we have no
specific business or genera. economic

information concerning Fitchburg's territory on
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which we can reascnably rely 1n order to utilize
the historica. averaye growth as an
approximation of yearly aqrowth over thne forecast
reriod. Consecuently, we will look to the
reasonahb.eness of the variousgs components of
Fitcnburg's industrial growth, and their
relation to total growth, in order to assess
this portion of the forecast.

Mr. Chernick levels the aenera.
criticism against Fitchbura's industrial
forecast tnat the subjective derivation of tnose
components whicn are the major cuntributors to
growth (industrial parks and other smal. new
customers) 1s incommensurate with the importance
of these contributions to the industrial
fo-ecast (Exh. AG-232, pp. 846-247), Specifically,
Mr. Cnernick charges that Fitchbura relied on
neither nistorical data nor cther sources to
determine the rate at which new customers would
enter the i1ndustria. parks (Fxnh. AG-232, p. &%),
Nor di1d4 Fitchburg provide sufficient evidence
from which to conclude that four S00 KW

Customers are likely to move into the pai«s each
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year, or tnat tne parks can accommodate 1310 sucnh
customers (Fxh. AG=-232, p. ¢A). Additionally,
Mr, Cnernick clLaims that Fitchbhurg forecasts
industrial park consumption for i9PFf (70,2 GWH)
wnich 18 inconsistent with the physical capacity
of tne parks (30 customers, by Mr. Chernick's
estimate) and the year.y per custorer
consumption assumed by Fitchburg (2.19 GWE per
customer per year). Finally, Mr. Chernick
estimates maximam 19PR jndustrial park
consumption consistent witn Fitchburo's forecast
assumptions to be 5.7 GWH, compared to
Fitchbura's 19PP estimate of 70,2 CWH (Fxn. AG-232,
B BT

We disagrez with Mr. Chernick's
conciusion that Fitchbura's 19ff industrial park
forecast is inconsistent with the forecast
assumptions, viz., that it exceeds tne physical
simitations of the parks, based on a per
customer yearly consumption of 2.19 CWH, While
Mr. CGarlick initially testified that there were

only 30 industrial lots (Exh. AG-201, IR-56; Tr.

JP, p. 111), he subsecuent.y mcdified his
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testimony to 1nclude one additional i1ndustrial
park for a tota. of 41 lots as currently
subdivided (Tr. 29, pp. 4-5). As we find no
evidence 1n the record which controverts Mr.,
GCarlick's revised te~-*imony, we accept these
figures. Furthermore, we note that the lots
identified by Mr. Garlick are subject to
possible further subdivision (Tr. 29, p. K), and
that the estimated 7.19 GWH consumption per year
per customer is likely to vary with lot size,.
Fitchburaq's assumptions regarding consumption
and the potential number of total industrial
.ots are sufficiently flexible to preclude a
conclusion that Fitchburqg's GWH predictions
are inconsistent with a2 likely maximum CWH
amount. 527

We do aaqree with Mr. Chernick,
however, that Mr., GCarlick has failed to document
adequately the basis for his judament that four
S00 KW industrial park customers will be added
€2/ In fact, aiven the uncertainty surrounding
the maximum potential agaregate demand of these

parks, no determination of maximum demand 1is
even possible.
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each year throughout the forecast period. As
far as we can determine, Fitchbura has performed
noe analysis, nor conductec any research, on
either the feasibility or the likelihood of
adding four such industrial park customers per
year. The mere availability of real estate does
not, in our opinion, constitute convincing
evidence that such industrial growth will occur.
Nor do we believe that interviewina just four
industrial customers (Tr. 28, pp. 113-118), or
the results of these interviews (Fxh, AG=-201,
IR-1), is a sufficient basis for supportinag
Fitchbura's assumptions concernina industrial
park growth.

Furthermore, Fitchburg's
nistorical industrial gqrowth does not inform us
as to the likely rate of industrial park
occupancy or size of occupant. Indeed, we see
no reasonable way to rely on this aggregate
historical information in assessing industrial
park growth.

We do not find sufficient

evidence in the record to support as reasonable



D.P.U. 1973P, 19743, 20085, 20109 472 Page 102

Mr, Garlick's assumption that industrial parks
within Fitcnhburg's electric service territory
will add four SNN KW customers per year to
Fitchburg's load. We consider a growth rate of
two NN KW industrial park customers per Yyear
throughout the forecast period a more reasonable
estimate in light of the scant information in
the record on tnese industrial parks, and
accordingly, soc adjust Fitchburg's industrial

forecast.

Fitchbura's growth for its "Known
New Load" category is projected to increase only
throuch 1981 and is held constant thereafter. We
find it reasonable to accept the short-term growth
Fitchburg has projected for this industrial cate-
gory. Likewise, we accept Fitchburg's forecast
of a constant base throughout the forecast

period.

Mr. Chernick criticizes
Fitchburg's lack of substantiation for i1ts "Other
Small New" industrial growth of 2 GWH per year.

We agree that Fitchburg has failed to document
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adeaquately 1ts growth assumptions for this
industrial cateagory. Lack of both detailed and
general economic information, data on lona-ternm
consumption trends, and an industrial sector
analysis commensurate with such data and
information, complicates our finding as to the
reasonableness of projecting growth for these
customers at 2 GWH per year, We prefer to
resolve thie issue by examining the final
industrial category, growth in existinag
customers' consumption, and total vyearly
industrial gqrowth.

Fitchburg forecasts sianificant (3
GWH) qrowth for existing customers in 1979 due
to known expansions in production schedules, and
reduces this arowth substantially (to .4 GWH, .3
GWH and then .? GWH) toward the latter years of
the forecast (Exh. FGE-S, p. 10; Exh. FGE-I0, PD.
1 of 2). This reduction ir growth 1s intended
to reflect conservation by existing customers
(Exh, FCF-S, p, 10}, We note that Mr, Garlick
employed no calculations to support his judagment

in arriving at the .? GWH growth employed after
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1960 (Tr. 2P, p. 114), a fact which disturbs us.
Although My, Carliick asserts that the gqrowth 1n
existing customers allows for norma. growth 1n
all industries, including new customers that
come on Line after 1980, and that it also
reflects the potential for conservation (Tr. 34,
p. 41), tnere is a lack of analysis, or even
data, in the record to support this c.aim,

pfrter a careful review of the
evidence, we find that the growtn project d for
the "Other Small New" category 1s, more likely
than not, too large, but that the.'cxistinq Customer”
cateaory growth 1s too small to include customer
expansion growth from all of the other
cateqories, We have already reduced the
“Industria. Park" growth by half. Total yearly
arowth after 1980, with our adjustment to the
industrial park growth, is approximately A,6 GWH
per year. This total figure is reasonable and,
therefore, we make no further adjustments to
Fitchbura's industrial forecast.

3. Commarcial and Municipa.

———————— ——— ————————— ——— ——t— — —

This portion of Fitchburg's
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forecast was uncontroverted by the Attorney

GCeneral. After carefully reviewing this section

of Fitchbura's forece find it to be

reasonable., We there ccept Fitchbura's

projections of comme. d municipal growth.
We sur. . our adjustments to

Fitchbura's energqy demand forecast in Table 4.
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4. Fitchbura's Peak Demand

Fitchburg's peak demand forecast
1is derived from its enerqy forecast. Load
factore consistent with customer consumption
patterns at system peak are applied to each
class' yearly energy forecast to derive a peak
Load forecast for the Company (Exh. FGE-S5, p. 11;
Fxn. FGF-7, pp. %-6; Exh. FGE-11, Sch. 1-5).
Residential customer load curve information was
taken from a 1973 transmission study performed
for i1tchburg by United Engineers (Exh. FGF-7,
P. S=b). Our interpretation of Mr. Garlick's
testimony indicates tnat the coincidence factors
for new residential loads were estimated to be
50 percent of the residential peak load in the
summer and i0N percent in the winter (Tr. 29, Pp.
i0} .

Additional load attributable to
commercial growth is also derived from the
United Engineers' study (Exh. FGF-7, p. S=b), as
well as from customer specific analysis (Tr. 29,
PP L1, 18}, Similarly, the additional

contribution to peak attributable to the
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industrial class is calculated using customer
specific analysis and load information derived
from the United Engineers' study (Exh. FCE-7, p.
S-¢c; Exh. AG-2n0, IR=-14; Tr. 29, pp. 13-21).

These peak load additions are
then summed across customer class to derive a
seasonal, cumulative forecasted contribution to
peak (Exh. FGF=11, Sch. 4). The contribution to
peak values 2re then added, by season, to the
197R gummer peak and the 1979 winter peak to
derive forecasted internal peaks (Fxh. FGE-11l,
Beh. 8}, Next, estimated transmissiocn losses
are added to the yearly internal peaks to derive
Fitchburg's forecasted peak demznds (Exh. FGE-11,
seh. 8). Finally, NEPOOL reserve requirements
are added to the forecasted peak loads to derive
Fitchburg's yearly capability responsibility
(Exh. FGE-5, p. 11, Exh. AG=-201, IR-39; Exh.
FGE-22, Revised).

On cross-examination the

Attorney General challenjed Mr. Garlick on the
appropriateness of using class coincident load

factors developed in a 1973 transmission study
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to forecast peak load through 19Rf (Tr. 29, pp.
20-21) . Mr. Carlick replied that although load
shapes may have changed since 1973, in his
opinion, the load factors utilized in the
forecast were still valid for locad forecasting
purposes (Tr, 29, p. 21). The issue raised by
the Attorney General is whether future load
management efforts are satisfactorily included
in Fitchburg's load forecast. We note that
although Fitchburg has not analytically
estimated the ~onsequences of load management,
the system-wide forecast nevertheless exhibits
an improved load factor over the forecast period
(Exh. FGE-7, Table 11, p. ?2; Tr. 29, p. 29),
While we would prefer an arnalytical derivation
¢f how Fitchburg's load factor will improve due
to conservation and load management, and the
application of this analysis to Fitchbura's
forecast, we acknowledge that a lack of
appropriate data makes such analysis difficult,
1f not completely impracticable.

We accept the manner in which

Fitchburg relied on historical l(oad factors to
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forecast peak locad. We do so not because
Fitchburg has adequately forecast the effects of
load management, but because the forecast period
exhibits a steadily improving load factor which
may adeguate.y capture the load management
effects we anticipate. 53/

As we have adjusted Fitchburg's
energy forecast, we must now adjust its peak
load forecast by a commensurate amount. In
total, we make three adjustments to Fitchburg's
forecast, two to the residential forecast and
one to the industrial forecast. The sum total
of our adjustments, however, only reduces the
198R /1989 winter peak from 95.6 MW to 92.9 MW
and the 19PR summer peak from 90,3 MW to 97.2 MW,
We discuss the reasons for this rather marginal
reduction below.

The first correction we make to

the residential peak load forecast 1s the St.

——————— — . S— —— —— — —— o —— —— " —————— — — - ———— " —————— —

€3/ "In any future proceedings in which this

issue may prove relevant, we will expect the
collection of load management data and the
analytical integration of tnis data into the
Company's load forecast in order to capture the
effects of load management.
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Joseph Apartments double-counting error (Exh.
FGE-11, Sch. i; Fxh. AG=2n0, IR-124a3, Sheet 1 of
3), conceded by Mr. Garlick on examination by
the hearing officer (Tr. 30, pp. 70=72).

Reducing the 19Pf residential
Peak in order toc reflect our «+75 CGWH reduction
due to increased appliance efficiency is more
problematical than the previous straightforward
elimination of double-counting. The actual load
factors Fitchburg used to develop the
tesidential peak load are not in evidence.
However, even if they were, we are not confident
that they would be the appropriate load factors
to use for this adjustment. Some of the appli-
ances for which we expect efficiency improve-
ments, such as refrigerators, have a high load
factor. sS4/ Others, such as ovens, air
conditioners and miscellaneous appliances, are
used only intermittently. Further analysis

concerning actual efficiency improvements,

W ————— ———" . ———]— — — — —— —— ———— ——— — ——. — - — ———— —— ———. -
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satuvration, cunversion and penetration rates,
and intensity and time of appliance use, is
needed to determine the true locad factor
Commensurate with the energy reduction
attributable tu appliance efficiency
improvements, In the absence of such data, we
have employed a 50 percent load factor. This is
& reasonable 55/ estimate which, by our
calculation, 56/ produces a 19fP reduction of
171 Kw, Applying this to the 19RBR/10P0 winter
residential peak reduces the peak by .7 Mw,
after rounding. In all, we reduce the ]9RR/japa
residential contribution to peak by .4 mMw,

Cur adjustment to the industrial
peak reflects a halving of the estimated growth
in capacity reguirements which Fitchburg has
attributed to industrial park customers.

TS/ A hiah lcad factor would produce a lower ¥Ww
reduction than would a low load factor. A good
portion of Fitchburg's additional KWH efficiency
reductions may be due to large appliances such
as refrigerators and freezers. The high load
factors of these appliances will be offset by

numerous miscellaneous low load factor
appilances,

2%/ 750,000 KWH _ 101 g
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However, whereas Fitchburg's energy forecast
reflects 50 percent of the maximum non-coincident
energy requirements of four new 50N KW cust(imers
Per yrar, the estimated capacity requirements of
these new customers is based on only 25 percent
of maximum non-coincident demand (Exh. AG=-201,
iR-]l4a, Sheet 3 of 3, line 31; Tr. 29, p. 15).
Instead of projecting demand from these
customers to increase by 2,000 KW per year (which
would be consistent with assuming 100 percent
capacity factor and 100 percent i1ndustrial park
coincidence with system peak), Fitchburg
projected industrial park demand to increase at
only 500 KW per year (which is consistent with
assuming 50 percent capacity factor and S0
percent industrial park coincidence with system
peak) (Exh. AG-201, IR-l2a, Sheet 3 of 3). When
asked on cross-examination about the development
of forecasted industrial park demand, Mr.
Garlick responded that the figure employed “was
a figure that 1 had assigned to those industries
going into the industrial park"™ (Tr. 29, p. 15)

and that the figure employed was a total figure
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(Ts. 2% Pe A8Y5 We interpret Mr. Garlick's 'ﬁ q;%
, v
statement on cross-examination, S7/ the % -
: 3

correspondence of the column totals of the

exhibit referred to by Mr. Garlick with Exhibit

FGE-11, Schedules 3-5 and FExhibit FGE-7, rab1¢‘7 

P. 2 (Fitchburg's Third Supplement forecast), .
and Fitchbura's failure to address these 'und:fikﬁf
figures either on redirect or by submission of &
revised testimony or exhibits, to indicate that

the 50N ¥W was a figqure deliberately assigned to {.;

those industries going into the industrial park.

Jek
"

We conclude from this that Fitchburg believes
industrial park demand at system peak will only
%
be 25 percent of maximum non-coinciden* é?
industrial park demand, and accordingly adijust _J;
industrial park peak growth to reflect the . ii
addition of only 250 KW per year, or 125 KW per
nalf year, a figure which represents 25 percent
of our estimated maximum non-coincident demand ﬁV?%{i

attributable to the industrial parks.

A
o

——————————— —— ] — ——— — . {— — —— —— — — ——— ———— — ——— — — ———. ———— V— —

57/ "The estimated four industrial customers
was 500 “W per customer. The figure here in
column %, line 31 of Exh. AG=-201, IR-l4a, Sheet
3 of 3 for the 500 in reality should have been
2,000, So this is understated"” (Tr. 29, p. 15).
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We summarize our adjustments to
Fitchburg's peak forecast in Table S, noting
that our energy reduction for the industrial
class is proportionally greater than our demand
reduction for this class. We attribute this 1n
small part to routine rounding errors in
converting kilowatthours into ki owatts and 1n
large part to tne fact that whereas the
industrial park energy projecticn uses only a 50
percent capacity factor, the industrial park
demand forecast further assumes a S50 percent

coincidence (with system peak) factor.
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The Attorney General argues in
his initial brief, p. 53, and in his reply brief,
Pp. 6=-9, that 1979/19fn actual data (Fxn. FGF=-23,
€.E.C. Form S-7, Table E-B) demonstrates
Fitchburg's forecast is significantly overstated
and unreliable and that, therefore, it cannot
justity the Company's proposed Seabrook
purchases. We do not anree. With any forecast,
one would expect projected values to vary with
actual data. The focus is not on one particulat
year, but rather the reasonableness of the
forecast as a whole. The Attorney General's
argument, without more analysis, is not
persuasive. For example, Fitchburg projected an
annual 3.17 percent growth in winter peak over
the forecast period. Our adjustments reduce
this rate to 2.R7 percent; actual growth in peak
for winter 1079/1080 was 2.7 percent (AG reply
brief, p. 7). The magnitude of deviation 1s
simply not sufficient to undermine the validity

of the forecast as a planning document. This is
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not to imply we do not consider the adjusted
growth rates to be somewhat optimistic, but
ratner that we find them reasonable upper limits
for estimating Fitchburg's likely growth.

6. Reserve Margins and the Need

Without fully reiterating our
general discussion concerning reserve margins
and the need for power which we developed in thc
context of Montaup's need for power section, we
note tnat those concerns apply equally to
Fitchburg. Most fundamentally, we find it
imperative that Fitchburg have sufficient power
to reliably supply the continuing demands of its
customers,

We have found that for planning
purposes 1t is reasonable to expect Fitchburag
will experience an annual growth in its summer
peak of 2.57 percent,. 58/ This growth rate

l!‘El‘:95-2-122.’1_521‘255-2325_.95_21;1-!!’;__‘1152925
SB/ We note that this growth rate is very close
to the 2.5 percent rate the Attorney General
suggested may be more reasonable for Fitchburg
in his initial brief for the proceedings prior
to our June 2Rth Order (D.P.U. 1973R/197223, AG
initial brief, p. BO),



19738, 19743, 20055, 20109 &72 Page 119

the power represented by the proposed Seabrook
acquisitions, Fitchburg will have a reserve
marain of 2.9 percent; this margin is clearly
inadequate to ensure system reliability. wWith
an additional 16 Mw of capacity, Fitchbura would
have a re_arve margin of 19.4 percent. 59/ We
find this marcin reasonable.

The choice of a particular year
with which to make these calculations is more a
matter of convenience generated by the
underlying necessity of making the calculations,
rather than a matter of auguring some future
moment witn cer iinty. We are particularly
concerned with Fitchburg's situation in the
power years 1991/199? when the 40 MW Boston
Edison Company contract will expire. In the
hearings prior to our June ?2Rth Order, Fitchburag
had included this power in it system mix only

through the power years 1985 /19RA&, since that 1is

when the contract expires. In the present

,_..__.—_....—..__.....-—-._._.——_.———-—————-——————.—_--.._..-.——-

59/ These calculations have assumed full power

availability from both Seabrook units, Millstone
111 and Pilagrim II1 (see Exh. FGE-22, Revision 1).



P.P.U, 19738, 19743, 20055, 20109 §72 Page 120

proceedings, the Company has indicated that the
;ontract can probably be extended another five
years, and conseguently, has included this power
in its revised exhibits. We have no reason to
believe, however, that the contract can be
extended beyond 1991/1992 and find it imprudent
to believe so for planning purposes.

As a result of this loss of
contract capacity, Fitchburg's reserve marain
in 199-1992 will be 5.1 percent if we assume no
growin in peak for those three years and include
the proposed 16 MW of Seabrook in the Company's
aeneration mix. If we were to further assume an
additional 10 MW from the conversion of Unit 7
to combined cycle operation, Fitchburg would
nave a reserve margin of 15.4 percent. Rased
upon our findings, we conclude that Fitchburag
has thus demonstrated an intermediate to long-term
need for additional capacity ecualing at least

16 MW,
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D. New Bedford Demand Forecast

New Bedford, a retail gas and
electric company, is a subsidiary of New Fngland
Gas and Flectric Association ("NFGEA"). NiJSEA
also owns another electric retail subsidiary,
Cambridge Electric Light Company ("Cambridge"),
and a wholesale subsidiary, Canal Electric
Company ("Canal"). NEGFA forecasts the electric
demands of these three affiliate companies in
1ts Third Supplement to its Long-Range Electric
Forecast (Exnh. NR=-3), Because New Bedford's
demand forecast and capacity reguirements are
determined on a basis which considers the
combined needs of the NEGEAR affiliates (Exh. NB-f,
P. 2), we snall consider New Redford's
requirements within the context of its
affiliation with NFGFA and NEGEA's participation
in NEPOOL.

NFGEA's Th{rd Supplement
separately forecasts the electric requirements
of New Bedford, Cambridge and Canal (Exh. NR-13),
To the resulting combined peak demand of its

subsidiaries, NFCFA adds contract sales to the
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City of Belmont {(Tr. 28, p. 10). Qur evaluation
of NEGEA's forecast will, as in the case of
Montaup anh Fitchburg, consider the
appropriateness of the forecastit methodology
employed and the reasonableness of the
assumptions made. 60/

1. New Bedford R_sidential

NFGEA relies heavily on an
interview methodology to forecast eneray and
load requirements over the forecast period for
New Bedford (Exh. NB=-R, pp. 12-22). New
customer proijections were based on interview
findings and historical dwelling unit permit
data (FExh. NBP-8, p. 1l4). The resulting new
customer estimates were then converted into

population projections and compared for accuracy

EN/ Due to the manner in which the NFGEA
forecast is derived, class by class schedules of
our adjustments are extremely difficult to
produce separately. Conseguently, all of our
adjustments to the forecast lLave been
incorporated in Tables & through 11 which
immediately follow the text of our analysis.
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against population projections developed by the
Massachusetts Office of State Planning and
various regional planning agencies (Fxh. NBR-R,
p. 14).

New customers were then divided
into two groups: those with electric heating and
those without (Fxh. NB-f, p. 15). New and
existing general residential customers were
forecast to increase average yearly consumption
at the same rate the existing general
residential customers have exhibited since 1974,
NEGEA adjusted tnis increase downward by 5
percent per year 1n the latter three years of
the forecast to reflect conservation (Exh. NB-Pf,
P. 15). Ex1sting electric heating customers
were forecast to i1ncrease their non-weather
sensitive use at the same rate as the general
residential customers' use (Exh. NB-2, p. 15).
Based on information collected from interviews,
the weather sensitive portion of the existing
electric heating customers' use was held
constant at its 1978 level throughout the

forecast period (Exh. X3=8, p. 15). The
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non-weather sensitive portion of new electric
heating customers' use was assumed to be similar
to that of easisting customers and therefore
forecast similarly (Exh. NB-8, p. 1%). The
weather sensitive portion of their use was
assumed to be greater than the average weather
sensitive use of existing customers. This
assumption was based on an interview derived
judgment that duc‘ng the forecast period, new
electric heating customers will occupy larger,
more expensive homes than those occupied by
existina customers (Exh. NB-B, p. 16). NEGFA
also relied on billing analysis data to suprport
this assumption (Exh. AG=-197, IR-23; Fxh. AG-190,
IR=-1).

Off-peak water heating
penetration for the forecast period is based on
post-embargo data. Average use per customer 1§
held constant throughout the forecast period
(Exh. NB-R, p. 1F).

All other residential customers,
compor~d primarily of seasonal customers,

increase their use at the same rate as the
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average KWH use per customer fcr the general
residential customer class (Exh. NB=-R, p. 16).
NEGEA then summecd these components of
residential consumption to arrive at residential
regquirements by division and for New Bedford as
a whole,

a. Customer Number

NEGCEA's forecast is challenged by
SEA witness John K. Stutz and Attorney General
witness Susan Geller. We examine Dr. Stutz's
criticisms first.

Pr. Stutz first notes that NEGEA
has explained 1ts forecast methods in
insufficient detail for one to reproduce NEGCFA's
ralculations (Exnh. SEA-35, p. 9). Dr. Stutz
claims that a forecast that cannot be evaluated
with respect to its embodied premises and
procedures is inadeguate (Exh. SFA-35, pp. &, 9),.

Specifically, Dr. Stut:2
criticizes the presumption of a constant
population per customer ratio over time, as 1s
evidenced by NEGEA's check on customer number

reasonableness. NEGFA uses 197(¢-1975 new
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customer only data concerning the number of
perscns per customer to convert the custoumer
number forecast into a population forecast (Exn.
SEA-35, p. §). Pr., Stutz asserts that the
number of persons per household has not been
stable since 1570 and is expected to change in
the future (Exh. SEA-35, p. 9).

Using the regional agency
population forecasts which were employed by
NFGFA as a check on the reasonableness of its
customer forecast, Dr. Stutz developed yearly
Population gqrowth rates. To these growth rates
Dr. Stutz applied data on yearly changes 1n per-person
electricity consumption. Pata on per-person
consumption was derived from a demand forecast
for the Long Island Lighting Company ("LILCO")
of New York, co-authored by Dr. Stutz. Dr.
Stutz derives a compound growth rate for
residential usages of ] percent per year.

There is insufficient evidence 1n
the record to support the use of LILCO per-person
consumption data in place of such data for New

Bed "ord. We find that the dissimilarities
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between LILCO and New Bedford elicited on
cross-examination (Tr. 37, pp. 3f=-50) are
sufficient to preclude cur reliance on the
similarities asserted by DPr. Stutz (Tr. 42, PpPP.
93-104). Given the importance of this purported
similarity in per-person consumption between
LILCO and New Bedford in the derivation of New
Bedford's growth rate in residential consumption,
we would expect a more detailed analysis of the
two service territories than that provided by
Dr. Stutz.

We now turn to Ms, Geller's
analysis of NEGEA's forecast. Ms., Geller levels
the general methodological criticism against
NFGEA's forecast that it is the product of
largely unsubstantiated judgment (Exh. AG-237,
P. 4), She asserts that the open-ended
interviewing methodology employed by NEGFA 1is
deficient (Fxh. AG-237, p. K). Interviews were
conducted unsystematically and without
standardization (Exh. «#G-237, p. 6; Tr. 27, P.
140n); results were often undocumented (Exh, AG-237,

pPp. 6=7): no documentation of standard quecstions
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-
asked was kept (Exh. AG=-237, p. 7; Exh. AG-197,

IR-7); and interview responses, as distinct from
the interviewer's jnterpertation of those
responses, was alsc undocumented (Exh. AG-237,
P. 7; Exn. AG-197, IR-%; Fxh. AG-198). Qur
careful review of the evidence confirms Ms.
Geller's criticisms. These methodological
failings are serious for a forecast based solely
on i1nterviews.

In brief, it becomes almost
impossible to verify the objectivity of the
interview results proffered. In the behavioral
sclences, decisions pertaining to the
appropriateness of sample size, sample
selection, cuestionnaire design, standardization
of guestions, and other aspects of statistical
testing are of paramount importance in
minimizing the possibility of interviewer bias
in the interpretation of the outcome and in
ensuring the possibility of independent
duplication of the survey and its results.

The existence of these

methodological flaws does not, however, lead



D.P.U. 1973R, 19743, 20055, 20109 &72 Page 129

inexorably to the conclusion that the end
product of NEGFA's forecast is without merit.
The experience and judagment of NEGEA'Ss
forecasters, as expert witnesses, are entitled
to weight in their own right. Moreover, we can
evaluate NFGEA's forecast by examining the
forecast's constituent parts, searching for
independent corroboration of key results, and,
in the absence of such corroboration, ultimately
applying our own expertise in evaluating the
reasonableness of pivotal exercises of judgment.
Ms. Geller criticizes NEGEA's
forecast of new customers on two basic counts.
She asserts that insofar as the customer number
projections are based on interview results, the
values actually derived are based on
unsubstantiated judgments made by the
interviewer (Fxh. AG-237, p. 9). Second,
despite the fact that new dwelling unit permit
data are used to project new customers, there
has been no simple historical relationshlp
between the number of new dwelling permits

issued and the number of new customers (Exh. AG=-237,
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p. 11) and, Ms. Celler implies, the use of new
dwelling permits as a proxy for new customers 1is
therefore inappropriate. Ms. Geller also claims
that NEGEA's methcd ignores demolitions and
vacancies (Fxn. AG=237, p. 10) and that data
inconsistencies in the yearly change in customer
number cast doubt on NEGEA's entire data base
(Exh. AG=237, p. 12).

We share Ms. Geller's concern
that the customer number projections derived
from the interview process and detailed in the
interview summaries (Exh. AG-19&) cannot be
easily reviewed. We find no record of the
questions asked to elicit these responses, do
not know on what premise each respondent based
his answer, do not know if the respcnses ~an be
aggregated and interpreted 1n a consistent
manner, and do not know how or to what extent
the interviewer subjectively consolidated the
interview responses. Furthermore, our review of
the interview notes (Exh. AG-19R) confirms Ms,.
Celler's contention that interview responses

concerning the projected number of dwelling
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units covered only the near-term future (Fxh.
AG=237, p. 10).

NFGFA claims, however, that
forecasted new customers are also based on
historical new dwelling unit permit data (Exh.
AG-197, I1R-8; Exh. NB-8, p. 14; Tr. 27, P. 39).
NEGEA ejuates new permit data (see Exh. NR=-R,
sch. F3, pp. 7, 19, 32) with new dwelling starts
(Tt 38, p« &0}, Mr. Robert Fox, Director of
Systems Planning for NEGEA, testified during
cross-examinaticn that NEGEA tested the
reasonableness of this assumption by comparing
new dwelling unit permits issued to NFREA's
change in customer count (Tr. 2f, p. 42). On
redirect examination Mr. Fox supplied
such an analysis (Exh. NR=-10), showing that
during the pericd 1971-1978, 95.2 percent of the
dwelling permits i1ssued resulted in new
residential customers (Tr. 33, pp. 22-22).

We find the result of NEGEA's
check of permit data against new customers to be

sufficient to allow the use of permit data as a

proxy for new customers. AKl/

§1/ With a caveat, however, which we discuss
later.
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We do not find Ms., Geller's
criticism concerning demolitions and vacancies
convincing., We would expect vacancies in the
existina housing stock to fluctuate randomly and
to have minimal effect over the forecast periuvd.
We find no evidence to indicate the existence of
demolitions, either historical or planned, and
accept the premise that demolitions do not
affect the forecast.

NECEA provides no testimony as to
how the actual new customer figures employed 1n
the forecast are derived, other than referencinag
interviews and permit data, but 1t does check
the reasonableness of the figures employed by
converting them to population estimates and
comparing these population figures to state and
regqional planning agency population estimates
(Exh, NB=-R, p. 14). Mr. Fox asserts that
NEGEA's population estimates show results
similar to those estimated independently by
these state and regional planning agencies (Fxh.
NR~-29; Exh. NR-B, p. 14).

Ms, GCeller faults NFGEA's
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corroborative check on a number of grounds.
First, she argques that the independent
population projections used by NEGEA are old
(Exh. AG=-237, p. 13) and that the comparison
made by NFGFA is with evidence on which the
Second Supplement is based, not the Third (Exh.
AG-237, p. 13).

She argques that the comparison
check does not even support the Second
Supplement customer number forecast (Exh. AG=-237,
P, 13). Focusina on the population increase
over the forecast period rather than the
population totals, Ms. Geller estimates that
NECEA ove.estimated New Bedford's increase in
population by 20 percent (Fxh. AG=-237, p. 14).

Ms. Geller further contends that
NEGEA employed incorrect 1985 population figures
for the Town of Dartmouth ("Dartmouth”) and the
City of New Bedford (Exh. AG=-237, p. %7 g Ms.
Geller revises NEGFA's forecast of new customers
for 1976-19RS to be consistent with the Third
Supplement; she revises NEGFA's 198RS population

forecast to be consistent with the Third
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Supplement customer number forecast; and she
revises the Dartmouth and the City of New
Bedford population forecasts to be cons.stent
with the Southeastern Regional Planninag and
Economic Development District ("SRPEDPD")
forecasts as evidenced in Exhibit SEFA-31 (Fxh.
AG=237, pP. 15). Ms. Geller estimates that the
Third Supplement overestimates the population
increase in New Bedford's service territory by
20.3 percent in 19RS,

On rebuttal, Mr. Fox responded
that the consistency test performed for the
Second Supplement was reduced to writing (see
Exh. AG-197, IR-12? and Exh. AG=-23P), while the
consistency test for the Third Supplement was
not because it was, in NEGEA's judgment, "plainly
evident...that the population projections
determined from the Third Supplement would
display a qreater degree of consistency with
independently derived population .stimates
because the Third Supplement forecasts contained
lower projections of new customers than the

Second Supplement" (Exh. NB-29, pp. 2-3).
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Mr. Fox also suggested on
rebuttal that comparing population totals 1s at
least as useful as examining changes 1n
population (Exh. NB=-29, p. S). my. Fox points
to the +15 percent variation in 1990 pepulation
projections for Cape Cod made by various
planning agencies (Exh. NB-29, p. h; Exh. AG=-197,
IR-11) as evidence that population totals are
not necessarily "bound to be similar” (Exh.
NR-29, p. S5; Exh. AG=237, p. 13).

Finally, Mr. Fox presented an
explanation for the population figures of 26,A00
for Dartmouth (versus 25,600 in Exh. SEA-31) and
98,450 for the City of New Bedford (versus 91,450
in Exh. SEA-3]1) employed in Schedules 7=-), 7=2

and 7-3 of Fxhibit AG=23R8.

The SRPEDD population figures in
Exhibit SEA-31 were published in 1975 (see FExh.
NR-10). These figures were used in a Draft
water Quality Report published by SRPEDD in 1977
(see Exh. NBR=-27). The Final Water Quality

Report .as publisned in 1978 and contained new,
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higher population figures for Dar:moutkh &nd the
City of New Bedford (see Exh. N%=23). mr. Fox
.claxms that NEGFA personneil obtained these
revised population estimates for the
municipaliti=»s and incorporated them into
Schedules 7-1, 7-2 and 7-3 of Exhibit AG-223Ff,
NEGEA's "population consistency check."

After careful -eview of the
evidence, we find Mr. Fox's explanation of the
population discrepancy for the City of New
Redford and Dartmouth satisfactory. Bowever, Vve
agree with Ms. fGeller that the implied
population increases resulting from NEGEA'S new
customer forecast are more informative about the
consistency of NEGEA's results with SRPEPD
population forecasts than are comparisons of
population totals. We have examined the record
with respect to this issue and find that the
figures 1n Schedule C of Mr. Fox's rebuttal
téstimony, Fxhibit NB-29, are the most
appropriate figures to use for evaluating
population increases. Wwe note that Mr., Fox has

revised the population estimates for Duxbury and
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Marshfield in this Schedule, and find this
revision acceptable (Tr. 49, p. 158). While the
population increases for each of New Bedford's
three divisions vary rather significantly from
the independently calculated population
increases, the agaregate variance is on the
order of 4 to & percent (Exh. NB=29, Sch. C).
We find this maragin of error acceptable,
especially in light of the admittedly subjective
judgment exercised by SRPEDD in distributing
Massachusetts Office of State Planning
population totals among southern SRPEDD
communities (Fwxh, NB=-19, p. 1ll). We would
encouraage NEGFA, however, to employ a more
rigorous method of calculating new customers
than that employed in the Third Supplement.

b. E’:Q;SE.‘ElE_ESEE_ESESEEQE}.QE

NFGEA forecasts electric heat
penetration separately for each service division
based on interviews and historical data (Exh.
AG-197, IR-8). For each division NEGFA projects
that penetration rates will increase a

percentage point per year over most of the
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forecast period (Exh. NB=R, Sch. F3, pp. 1, 13,
2%) .

Trhe Attorney General argues that
while service division penetration rates
forecast for 1970 are similar to penetration
rates of the most recent past, the projected
increases cannot be derived from the historical
data (Exn. AG=-237, p. 17). The Attorney General
further argques that the inter.iew summaries
imply penetration rates nearly 50 percent less
than those forecast by NFGFA (Fxh. AG-237, p. S 1

The discrepancy between NFGFA'S
forecasted penetration rates and those implied
by the interview summaries renders NEGEA's
interview results inadequate to rely on as the
sole source of NEGEA's forecast. An examination
of both the interview results and the historical
penetration rates causes US to find the actual
penetration rates forecast by NFGEA reasonable.
In addition, they are consistent with those
forecast independently by FUA and we find the
reasons stated in Exhibit AG-197, IR=20

sufficient to support this aspect of the
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forecast.

— o . S ——— S T 2 ——— . " . d— -

Average non-weather sensitive use,
or average yearly use by general residential
customers, was calculated by Mr. Byrne by
drawing a line through 1074-1978 historical data
and extrarclating the linear increase out to
L0R8 (D.P.U. 1973R, Tr. VIII, p. 1121). mMr.
Byrne darew this line "by eye” through rolling
twelve-month average consumption data (D.P.U.
19738, Tr. VIII, p. 1121). Plots of these lines
are in Exhibit NB-R, Sch. F3, PP. g, 20, 33.

Ms. GCeller contends these lines are too steep tco
be consistent with available data points (Exnh.

AG-237, p. 19).



D.P.U. 1973f 10743, 20058, 20109 &72 Page 140

We have exami~>d the evidence and
find that the lines drawn oy Mr. Byrne are
indeed too steep. K2/ We have adjusted 1979-]0RR

average KWH use to correspond to the equations

62/ We cnecked the accuracy of Mr., Byrne's
eye-drawn lines by regressing, for each New
Bedford division, the average annual KWH use of
non-heating customers as found in Fxhibit AG-197,
IR-9, Exhibit 9-B, p. ? against time for 1974-1978%8,
We *“hink that in this instance, the use of

linear regression 1s the most appropriate method
to extrapolate a linear trend into the future.
Our resulting ecuations produced a 19RfR estimate
of 5,RA5 KWH for the Cape and Vineyard division,
a figure approximately 1 percent less than New
Bedford's forecasted, conservation-adjusted

value of 5,912 (see Exnhn. NBR-R, Sch. F3: Ps ala
We derived 6,072 KWH for the Plymouth division,

a 198R value approximately 3 percent less than
Plysrouth's conservation-adjusted forecasted

valu: of 6,240 KWH (see Exh. AG-197, IR=-23, 24
for an explanation of NFGFEA's conservation
adiustments) . Our regression results for New
Bedfurd indicate that the 19RR KWH value of &,1¢2
(versus our 4,641) is nearly 10 percent too
large. Our egquations were as follows:

Cape and Vineyard: KwH=67.9(Yr)-121.6: 2 = .95
Plymouth: KWH=94.1(Yr)-2209; £ = .96
New Bedford: KwH=56.1(Yr)-295.4; 2= .77

Where Yr=74,75,76,77,78

Applying the F test, we reject at a 1
percent level of significance the hypothesis
that the coefficients equal zero for the
Plymouth and Cape and Vineyard divisions, and at
a 5 percent level of sianificance for the New
cedford division.
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presented in the previous footnote. A3/

These 19RR average KWH values per
general residential customer do not include any
conservation adjustment. 64/

d. Average Residential Weather

Weather sensitive use by existing
electric heating customers is forecast to remain
constant at 1978 levels (Exh. NB-Pf,

p. 15). Such use for new electric heating
customers was assumed to be greater than for
existing electric heating customers and was held
constant throughout the forecast period {(Fxh. NB=-2,
pPpP. 15=-16). NEGEA based this assumption on
interview information which informed 1its

forca~ters that only the new, larger and more

expensive homes would install electric heat

—_._..._..._-.__.—_—._—__—__.__._-—.-...-_...—_.__......____....—_—..-_.._

A3/ The line drawn by Mr. Ryrne for the New
Bedford division excluded data for 197% which we
feel should be ‘ncluded (see Fxn. NR-P, Sch. F3,
B 335 We see no reason to exclude thrse data.

A4/ We will address conservation separately,
infra.

- ————
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during the forecast period, and on an analysis
of monthly billing data for new electric heating
customers (Exh. AG-197, IR-B(e); Exh. AG=-197,
IR-23 (d),(e)).

ms. Geller challenges NFGEA's
assumption that new electric heating customers
will nave a higher annual weather sensitive use
than existing electric heating customers,
claiming that this assumption is unsubstantiated
and unreasonable (Exh. AG-237, p. 21). She
claims that tne interview responses contain only
isolated references to the prices of new
electrically heated homes and only one reference
to the attitude of expensive home buyers toward
electric heat (Exh. AG=-237, PP. 21-27) .
Conseauently, she claims there is no support for
this assumption in the interview results.

Ms. Geller finds numerous faults
with the billing analyris performed by NEGFA.
che claims that the Trout Farm analysis is
unrepresentative of Plymouth division electric
heating customers (Exh. AG=237, P. 23). NEGEA'Ss

use of the Cape and Pl mouth samples, she
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asserts, overestimates heatina use. Rather than
applying the results of the Plymouth sample (21,537
KWH per customer per year) to the Plymouth
division, and likewise for the Cape division
(17,621 KWH per customer per year), NFEGEA
averaged the billing analysis results and held
the result as representative for each division
(Exh. AG-237, p. 24). The resulting forecasted
electric heating usage for the Cape division,
which has three times as many electric heatinag
customers as the Plymouth division, 1s thus
asserted to be targeted to a spuriously high
average consumption value and thereby an
overestimate of Cape heating use. Ms, Celler
al.o claims that since NEGEA projects off-peak
hot water use separately, NEGEA's failure to
subtract off-peak hot water use from the billing
analysis data results in double-counting (Exh.
AG-237, p. 25). Finally, she claims that NFGEA
failed to weather-adjust the 197% billing data;
and consequently, new heating customers'
forecasted use is targeted too high.

We heave reviewed the evidence
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concerning weather sensitive use for new and
existing electric heating customers carefully
and find NEGEA's assumption concerning

‘erential weather sensitive use inappropriate.
After examining the interview results (Exh. AG=-198) ,
we can find no reliable, documented evidence or
sufficiently substantiated judgments to support
the conclusion that electrically heated homes
built during the forecast period will be larger
and more expensive than those built in the past,
or that o aters of larger, more expensive homes
will be insensitive to electricity prices.

We agree that the Trout Farm
billing analysis is unrepresentative of New
Redford's Plymouth division and deenm it
inappropriate to draw inferences concerninag
future averaage consumption from this single
sample. We also agree that the weather
sensitive portions of the Cape and Plymouth
billing analysis figures should be
weather-adjusted if they are used as 2 basis for
estimating *the weather sensitive use of new

electric heating customers. We note that
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weather sensitive use by existing electric
heating customers is weather-adjusted (see Fxh.
NB-8, Scn. F3, pp. 2, 14, 26, line 19), and
believe it appropriate to base use for new
electric h=ating customers onh commensurately
adjusted ..gures.

Finally, examination of each New
pedford division energy forecast in Schedule F3
of Mr. Fox's testimony confirms Ms. Geller's
allegation that NEGEA has improperly used the
billing analysis data for the Cape and Plymouth
divisions by neglecting to consider the water
heating use component of the derived averaage
yearly consumption values. The billina analy.is
in Exhibit AG-199, Schedule IR-1, produced an
average yearly use for Plymouth division new
electric heating customers f 21,367 KWH and 17,621
KWH for Cape division new electric heating
customers. NEGEA averaged these figures to
derive a consumption estimate for the Cape and
Plym. th divisions of 20,000 KWH per year per
new electric heating customer (Exh. AG-199,

IR=-1-1; Exh. A~=237, p. 24). NFGFA estimated
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average annual use for new electric heating
customers to be 18,000 KWH per year for the New
Bedford division (Exh. AG-19¢%, IR-1-1). If we
assume, exclusive of a weather adjustment
allowance, that these values are representative
of average yearly electricity consumption for
new electric heating customers in 197R, then we
would expect near-term foreca“ted average
consumption per new electric heating customer to
approximate these figures for the three
divisions. However, we find that 1979
consumption for these customers is 24,0580
KWH S/ for the Cape divisicen, 24,300 66/ KWH
for the Plymouth division and 22,750 KWH 67/ for

New BRedford division.

. — — e . e ——— i —— - —— —— — ———— . {————— ———— o — o ——— — — ——

_ 4,120 1line 15, Exh. NB-8, Sch. F3, p.2
13,880 1line 17, Exh. NB-8, Sch. F3, p.26
4,750 1line 30, Exh. NB-8, Sch. F3, p.27

Page 144

the
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Although NEGEA claims to forecast
average annual use for new electric heating Cape
and Plymouth division customers at 20,000 KWH
and New Bedford customers at 18,000 XWH, we find
forecasted average annual per customer
consumption values for these divisions which are
higher by an amount egqual to the averasge annual
water heating consumption for each division,
respectively. This leads us to believe that
NEGEA has double-counted water heating
consumption for new electric hesating cus*umers.

For each divisiecn, fzrecasted
average anniral consumption for electric heating

customers is substantially greater in 1979 than

in 197R:
1978* 1979** Dpifference
Cape division 14,834 24,050 9,216
N.B. division 13,574 22.750 9,176
Ply. ¢ vision 18,547 24,300 8,753

* Exh. AG-197, IR-9, Exh. 9-B, p.1l
** derived supra.
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Even if we were to accept NEGFA's
assumption that new electric heating customers
will nave greater consumption than existing
customers, there is insufficient svidence in the
record to support the average use figures
employed in NEGFA's forecas*. We therefore
adjust average weather sensitive energy use of
new electric heating customers to be the same as
that »f existing electric heating customers.
Spe-ificaliy, we adjust line 17 of each division's
forecast in Fxhibit NB-8, Schedule F3 to read
9,76 &R/ for the Cape division, 12,617 K9/
for the Plymouth division, and 9,193 70/ for

the New Bedford division.

%37 (5859 HDT; (1.432 KWH/RDPD,Cust.). See line
19, Exn. NB-8, Sch. F3, p. 2.
9/ (5764 HDD) (2.189 KWH/HDD/Cust.). See line

19, Exh. NR-8, Sch. F3, p. 14.
70/ (5305 HDD) (1.704 VWH/HDD/Cust.). See line
19, Exh. NB-R, Sch. F3, p. 26.
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e. Seasonal Customer?

NEGEA includes use attributable
to seasonal customers in the "All Other
Residential Classes" category (Exh. AG=-197, IR=-15,
16,17). NEGEA assumes this class will increase
consumption at the base load rate of growth (Exh.
NB-8, Sch. F3, line 34, p. 3).

Ms. Geller faults NEGEA for
failing to consider separately the differential
consumption of seasonal and year-round new
customers (Fxh. AG-237, PP. 28=-2K) . By Ms.
Geller's estimate, seasonal customers occupied
30 percent of the Cape Civision dwelling units
and 20 percent of the Plymoutn division dwelling
units in 1978 (Exh. pAC=-237, p. ?25; Tr. 44, pp. 32-34).

Although Mr. FoXx testified that
he did not know the proper portion of seasonal
customers in the Cape and Plymouth divisions (Tr.
28, p. 59), he assumed that seasonal customers
purchased homes in proportion to their
representation 1in historical data (Tr. 2R, p. A0).
We agree with Ms. Geller, and mMr. Fox, that a

portion of new homes purchased i~ the Cape and
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Plymouth divisions are purchased by seasonal
customers. We find that the record lacks
complete historical data on seasonal customer
re>resentation in these two divisions; Exhibit
AG-197, IR-15, Exhibit 15, however, contains
data on the peak number of seasonal customers
(correctly defined by Ms. Geller as the maximum
number of scasonal customers recorded in a
single month (Tr. 44, p. 34)). The peak number
of seasonal customers is the best indication of
seasonal customers in the record. Conseguently,
we accept Ms, Celler's estimatcs and adjust
NEGFEA's figqures by reducing the projected number
of non-seasonal residential customers by 30
percent in each year of the forecast for the
Cape and Vineyard division and by 20 percent for
t e Pl /mouth division. We do so because the
2istinction between seasonal and non-seaconal
resideacvial customers is important in making
accurate forecasts of future consumption for
these two service territories. In order to
complete this adjustment we also adjust the

category "All Other Residential Classes™ by
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equating the growth rate for this category to
the growth rate for the general residential
class and by assuming that consumption for all

seasonal customers is reflected in this growth

rate. 71/

————— —— A —, —— " — {—— —— — -~ ._.-.—._—-—-'__.._--.—__._-._............_.__.—___4_...

51/ NEGEA clearly needs to collect more
accurate and more detailed data on the use
characteristics of its seasor.al cnstomers. This
type of data can and should be collected by
NECFA in 1ts ordin~ry course of business; and,

accordingly, we will expect thi- refinement in
future forecasts.
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NEGEA'sS near-term commercial
sales projections are based on interview results
and its long-term projections are based on 1ts
judgment that the commercial and residential
growth rates will converge, exhibiting a pattern
it feels is the "natural"” long=run relationship
between these two classes (Exh. AG-197, IR-41).
We accept NEGEA's judgment that short-term
commercial agqrowth will be slow, and find its
interpretation of interview results reasonable
(Exh. AG-197, IR-42, IR-43; Exh. NR-R, p. 17).
However, the growth rates for the New Bedford
division for the 1978R-19R8R period and the cther
two divisions for the 1981-198f period are
founded on assumptions of a purportedly kncwn
proportional relationship between commercial and
residential consumption which has not been
properly documented.

Dr. Stutz criticizes NECEA's
assumption of proportional growth as inferior to

an independently derived commercial forecast (Fxh.
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SEA-3%5, p. 12), but accepts this assumption 1in
his adjustment to NFGFA's forecast. AS with the
residential sector, Dr. Stutz bases his
adjustment on the LILCO demand forecast,
lowering commercial growth to 1.3 percent per
year through 19RS5 and 1.6 percent per year
thereafter (Exh. SEA-35, P. 3 2%

Ms. Geller criticizes NEGEA'S
underlying assumption that there exists a
"natural” long-term linear r:lationship between
residential and commercial consumption as having
no basis in fact (Exh. AG-237, PP-. 20-30) . Ms.
Geller asserts that NEGFA's assumption that
commercial arowth will return to its long-run
linear relationship with residential growth
entails the following nypotheses: (1) the
linear relationship has existed in the past, (2)
there are theoretical reasons to explain the
relationship and (3) recent commercial growth
can be explained as a temporary departure from
the "natural" relationship (Exh. AG=-237, p. 30).
Ms. Geller finds that none of these hypotheses

is adeaquately supported (Exh. AG=-237, p. 0).
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We concur with Dr. Stutz and Ms.
Geller that the evidence presented by NEGEA
tells us nothing abount any underlying causal
relationship or about the existence of any "natural”
relationship. We conclude there is insufficient
analysis of commercial growth by NEGEA to rely
on its conclusions with an acceptable level of
confidence. Nor, as previously explained
regarding the residential sector, can we accept
Dr. Stutz's adjustment to the commercial class
based on LILCO data. We agree with Ms. Geller
that NECEA's ratio analysis (see Exh. NR-8, Sch.
F3, p. 4¢) is inadeguate, and rely on her
analysis of Plymouth and New Bedford ratios for
this conclusion (Exh. AG=237, PP-. 31-32) . Her
graphic analysis (Exh. AG-237, ppP. 33-34) as
well as that presented by NEGEA (Exh., NB=26)
leads us to acknowledge a downward change in the
rate of growth of consumption since
approximately 1973 for both the residential and
commercial classes for all three New Bedford

Company divisions (see Fxh. AG-237, pp. 33-34;
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Exh. AG=-241).

We have calculated the commercial
compound growth rates for the period 1973-197¢
(1.47 percent for plymouth, 3.8 percent for the
Cape and Vineyard and -.25 percea: for New
Bedford) and used these rates to replace those
in the forecast that are founded on the
commercial/residential relationship propounded
by the Company and disputed by both Dr. Stutz
and Ms. Geller. As noted earlier, our use of
these compound growth rates is not to be
considered as a precedent; however, we believe
that they are the only justifiable rates that
can be drawn from the evidence presented. In
order to ensure more satisfactory results, we
urge the Company to take more care in detailing
its assertions of causal relationships in the
future.

3. New Bedford Municipal Forecast

NFCEA holds municipal consumption
constant for the near term and increases the
rate of consumption in the .atter years of the

forecast based on residential consumption rates
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(Exh. NB-8, P. 17; Exh. NB-R, seh. F3, PP. 5. 17,
30). The only new customers added were those
found through interviews (Exh. NB~-8, P 17) .

No intervenor contested NEGEA'S
forecast of municipal consumption. We find
NEGEA's method of forecasting municipal
consumption reasonable and, for each division,
adjust municipal consumption to refiect

previously adjusted residential consumption.

————_—_—.——-——_—-.—_.——__——

——————— -

NEGFA's industrial forecast is
based on interviews with industrial customers (Exh.
NB-R, P. 17) and NEPOOL'S long-range forecast
for industrial sales in Mmassachusetts and New
England (Fxh. AG=197, IR=-54) .

The industrial energy consumption

forecast for the Cape and plymouth divisions was
pased solely on judgments drawn irom interviews

(Fxh. AG=-197, IR-53) . Judgments made concerning

New Redford industrial growth were pbased on

——— ———.-————..—-————.———-—--—-—_——.———-—.——.——_——-

—.—_—-—.————.———-—.———————-.—-_—_.————————————_——.—-- ——————— -
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—————— ———— ————— — . ——— ——— — — — - — e ———— ———— —, T S—— ;. — . ——

(Exh. AG-197, IR-54) a- well as interview
results. Dr. Stutz made nc adjustment to
NELFA's industrial forecast. Ms. Geller claims
that the industrial interview notes contain
inadeguate information on which to base the
individual industrial customer forecast (Exh.
AG-237, p 38). She also claims that NEGEA made
no attempt to ensure that the assumptions
underlying the NEPOOL forecast for Massachusetts
and New England, on which the New BRedford
division forecast was based, also hold for the
New Bedford division.

The record with respect to the
industrial forecast contains insufficient
support for the Department to judge the
appropriateness of certain aspects of the
forecast with the degree of confidence we would
prefer. We urge NEGEA to analyze industrial
consumption with greater thoroughness in future
demand forecasts, but find the growth rates
utilized reasonable and, therefore, accept the

forecast for the purpose of this proceeding.
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NEGFA forecasts cambridge
residential consumption to grow at .5 percent
yearly. This is due entirely to increased
consumption by existing customers. No increase
in consumption is attributed to new customers (Exh.
NR-8, p. 1B).

The existing commercial,
municipal and industrial customers are forecast
to maintain their current use (Exh. NB=R, p. 1°7).
The cnly growth forecast for these classes 1S
that duc to anticipated new customers. This
growth 18 baced on information gathered from
interviews (Fxh. NE-8, Pp. 18) .

The Cambridae forecast was not
contested in these proceedings. We find NEGEA's
Cambridge forecast reasonable and accept the
figures presented by NEGEA.

6. Conservation

NECEA accounts for conservation
in its New Bedford forecast by adjusting the
average per custcmer consumption growth rate of

general residential customers downward 5 percent
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yearly in the latter years of the forecast (Exh.
NBE-B, p. 15). NEGEA's forecaster based this
adjustment on his judgment, and conceded that no
systematic, mathematical methodology had been
developed to incorporate the effects of
conservation into the forecast (Fxh. AG=197, IR=23).
Conservation attributable to increased appliance
efficiency was taken into account by using a

time lag formula which forecast new general
residential customer average use at a level
egquivalent to the average use of the previous
year's general residential customers (Exh. AG=-197,
IR-24) .

Ms. Geller described NEGFA's
conservation adjustments as minuscule, stating
they comprise only a 13 GWH reduction by 1990 (Fxh.
AG=237, p. 41)., She suggests this 13 GWH
reduction is so small as to be the result of
round-off error.

In his initial brief, the
Attcrney GCeneral points out that the time lag
formula was also developed to capture the

effects of "immature" customers, i.e., new
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customers on-line for less than an entire year.
This further diminishes the net effect
attributable to conservati.n.

In the preparation of a demand
forecast, we consider it reasonable to assume
that all customers, both new and existing, will
engage 1in conservation throughout the torecast
period. Petailed inspection of the record
indicates, however, that NEGEA has failed to
adequately reflect conservation. The Attorney
GCeneral is essentially correct when he
categorizes New pedford's conservation
adjustment as minuscule; and we concur with his
assertions that virtually no adjustment was made
for conservation and that what little there wAS
could easily be attributable to round-off error.
While informed persons may differ on the amcunt
of conservation which may be expected to occur
over a given forecast period, it is unreasonable
to assume in effect that there will be no
conservation.

Although we do not accept Tew

Redford's conservation adjustment, tne record
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contains evidence which nevertheless enables us
to assess to some degree the potential impact of
conservation efforts on New Bedford's future
demand. SEA's witness, Dr., Stutz, testified at
great length on a wide range of conservation
measures that could be vigorously promoted in
order to lessen consumption. He determined a
level of residential conservation using
methodologies similar to those he employed in
studies carried out in other states. In
utilizing these methodologies, he estimated the
amount of electricity attributable to the
different end-uses by multiplying the saturation
rate for the recpective end-uses by the annual
unit KWH use per year and by the current number
of New Bedford's residential customers. The
saturation rates ind the annual unit KWH use per
year figqures are largely drawn from the Energy
Systems Research Group's 197% New England Study
referenced in his direct testimony. To estimate
the percentage savings attributable to
efficiency gains for each end-use, he multiplied

the unit energy savings which he claimed are
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explained in his prefiled testimony by the
fraction of replacements and new units
introduced during the target period. He
implicitly assumes that the fraction of
replacements and new additions (Exh. SFA-135,
Sch. JS-7, Sheet 1 of 2) utilized will be valid
by the year 198S5.

Unfortunately, Pr. Stutz did not
indicate the derivation of the unit energy
savings nor of the replacement fractions used.
With no detailed knowledge of the composition of
the appliance and housiag stock energy
consumption character.stics in the New Redford
area, or at least knoiedge of the assumptions
Dr. Stutz made with respect to their composition,
it becomes extremely difficult to estimate
potential energy savings. This problem 1is
further compounded by a lack of data to support
his supposition that the replacement stock will
be as efficient as he claims. In addition, the
three divisions that constitute the New Pedford
service area are diverse enough to warrant

estimating conservation levels for each division
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separately. Finally, as we have previously
expressed, we have serious reservations about
the wholesale application to the .ew Redford
area of estimates calculated for other service
territories.

Pr. Stutz estimates that 100.5
GWH of electricity can be conserved in the
residential sector during 1985, Success of such
a vigorous residential energy conservation
program involves well-aimed publicity drives to
make consumers aware of more efficient
apvliances and requires that they in fact
purchase these appliances. Dr. Stutz also
suggests the free distribution of inexpensive
energy saving devices such as showerhead flow
restrictors, the offering by the company of cash
rebates against the ccost of the more expensive
major appliances and/or helping to arrange
financing for customers purchasing these
appliances. He further cites the significance
of a rigorous implementation of the Residential
Conservation Service Program by New Redford

suggesting that in order to maximize the
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effectiveness of the program petitioner should
offer free energy audits and small interest-free
loans.

Pr. Stutz describes an overly
ambitious residential conservation target. We
see this as an extremely optimistic upper limit
unlikely to be attained by 19f5, although
possibly by 19RE,

With respect to the commercial
sector, Dr. Stutz assumes that its savings will
at least equal those in the residential sector.
There is no basis for this assertion and tne
witness admitted the absence of adequate local
or national data on commercial end-use, which
data are crucial for calculating commercial
savings. Consequently, we cannot accept his
proposal for commercial sector savings.

In spite of our belief that the 9.°R
percent or 100.5 GWH savings in the residential
sector by 19RR are very optimistic, we shall
incorporate these estimated savings into the
forecast, bearing in mind our inabilicy to

account for commercial and industrial savings
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due to the paucity of data for these sectors and
the lack of any estimate regarding them by New

Bedford.

7. Peak Lload Forecast

NEGEA develops its peak load
forecast by applying historical load factors to
the energy requirements of the New Bedford
divisions and the Cambridge division (Fxh. NB=R,
PP. 18-20). The Cape and Plymouth divisions,
which are primarily residential, have load
factors historically 2 to 3 percent below that
of the more industrially intense New Bedford
division (Fxh. NB=R, p. 19). NEGEA does not
expect these division characteristics to change
over the forecast period, and thus anticipates
that their respective load factors will continue
in the same relationship (Exh. NB=R, p. 20).

Because NEGEA anticipates faster
growth in the low load factor Cape and Plymouth
divisions than in the high load factor New
Bedford division, absent any offsetting

influences, NFGFA would expect New Bedford s
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overall load factor to fall. NEGEA, however,
forecasts New Redford's load factor to remailn
constant at 5 percent in anticipation of
positive load factor consequences from the
implementation of load management technigues and
from expected rate reform initiatives, tach as
time of use rates (Fxh. NB=-Ff, p. 20) .

Cambridge is a summer peaking
company with a heavy air conditioning load (Exh.
NB-8, p. 20). The annual load factor has
decreased markedly since 1974, from §9.5 percent
to 55.7 percent in 1978 (Exh. NB-R, p. 71).
owing to load management and time-of-use rate
benefits, NEGEA slows this historical load
factor erosion, forecasting a 1980 io0ad factor
of 56 percent which decreases only 1.? percent
over the ten-year forecast period (Exnh. NBR-R, PpP.
21) .

NEGFA forecasts peak load
capacity requirements pased on normal peak loads
(Tr. 2R, p. 9). NEPOOL recuirements are
forecast using summer peaks (Tr. 2R, p. 10).

The coincident peak load of the distribut’ ng



D.P.L. Y7738, 19743, 20055 20109 §72 Page 167

companies is based on the sum of the peak loads
of the individual companies multiplied by a
diversity factor (Exh. NR-f, p. 21). The
diversity factor applied is 99 percent of the
Cambridge peak added to 10N percent of the New
Bedford peak (Exh. NR=-8, P, 22; Exh. NB=R, Sch.
i, p. ¢3). Cur review of Schedule F: p. 43,
however, is at variance with NFGEA's ass rtion
concerning the appropriate system diversity
factors. We sgimply cannot find any clear
support for the percentages utilized and, in
this instance, we find the average historical
diversity factors of 96.5 percent for Cambridae
and 99 percent for New Bedford more appropriate.
NEGFA forecasts New Bedford's
normal summer peak to grow at 3.3 percent during
the torecast period (Tr. 28, p. KS5). The
Cambridge peak is forecast to grow at 7.3
percent, including sales to Pelmont (Tr. 25, p.
10). The combined companies’ peak is forecast
to grow at 3.3 percent, using normal summer peak
loads for the pericd 1978 to 1988 {Tr. 20, p. IN).

Ms. Geller does not address
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NEGEA's method of calculating peak growth. Dr.
Stutz translates his energy adjustments into
peak growth using a constant, extreme weather
load factor of 57.1 percent (Exh. SEA-35, p. 1¢).
He terms this calculation conservative,
disagreeing with Mr. Fox that the effects of
rate reform initiatives will be cffset by shifts
in the relative size of New Pedford's customer
classes (Exh. NB=-R, p. 14).

Although we agree with Dr. Stutz
that rate reform intiatives may reduce peaks
more than they reduce total ene-gy consumption,
we are concerned about the deteriorating load
factors exhibited by Cambridge, and the
potential for deterioration in New Bediord.
Given the present state of knowledge in this
area, we find that for the purposes of this
proceeding, NEGEA has adeguately taken into
consideration both expected improvements in load
factors due to anticipated rate reform
initiatives and load management, as well as the
observed and potential deterioration of load

factors for its distributing companies.
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Consecuently, we find Mr. Fox's application of
judgment with respect to these diametr.ic
influences reasonable. We also find the use of
summer normal peaks in estimating peak
reasorable.

Using NEGFA's method of

calculating peak sales, the total effect of our
adjustments to NFGEA'S forecast reduces normal
summer peak load growth from 3.3 percent (Tr. 2%,

p. 10) to 2.2¢ percent, including sales ¢
Belmont.

No gquestion has been raised
concerning the appropriateness of New Fedford's
utilization of a 22 percent rese:ve margin for
planning system reliability. Based on tne
record in this proceeding, we find this reserve
margin reasonable.

Based on our adjustments to
NEGFA's forecast, we find that without the
additional capacity represented by the proposed

Seabrook acguisition NEGFA will have a system
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reserve mér ... of 13.0 percent. 2/ We find

—

this margin tuo low. Inclusion of the
capacit’ .presented by the proposed feabrook
acauisition would increase the NFGFA system [0ORR
reserve margin to 19.6 percent., 73/ This margin
1s within the range supportes by the evidence
in this case. Consequently, we find that NEGEA
has demonstrated a need for the S0 MW of

Seabrook capacity.

72/
£/ g6l )

62 Eans
3/ on
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2a)

4a)

Sa)
ba)
Ta)
Ba)

9al}

Plymouth Divasion-Revised Focrgy Foreeast

1978 1979

Resident ial Nwwal

Total custemers (actual) 11166

(2x.P, forecast of now 920

el lings

Penetial ion rate (%) 9

New eloctric heat LR

custancrs  (IX2a)

Now dwellimgs (2a-4a) forecast 817

Total customers (rorecast) 31166 14201

Avey. kwh/customer 5150 5225

v rgy-exist ing Mistomers 174337

{previous year's custamers

X 7a) M

At ional energy new 410

custamwers (Sa X proveons 7o)

Total resident ial anmal 171328 1TR64A7

{8a ¢ %9a)

Carawts, fate (%) 4.27

Compeuy? Mate 1. 98%

1980

an

7

‘l‘

RO
15059
53119

181926

4N

}R6199

TNUE 7

1981

10

¢,

AG4
15923
5413

1R9774
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194770

192

A54
%I
5507

197808

L LR |

2N24R7

1983

Ran
17622
5601

205708

477

OG5

w0

13

125

/15

RA57

5695

214257

4104

71996}

1.594

190,

%0

114

R26
19281
57190

222666

a5

22 ™M

1986

Mo
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144

R16
40079

SHA4

23114i

4724

2Rk

1987
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4743
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6072
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PLYMATI DIVISTON-FEVISID, FNERGY ITRIXAST (Contimuen!)

12

11a)

16a)

1ia)

18a)

19a)

1978

Resident 121 With Electric leat

Total custamers (actual) LR |

New electyic heat custimer s
14a)

Total custaomers (12a ¢ 1 1a)
forecast

Non weather sensitive s1s0
averane antal use  (kewh)

Avg. use of now electric heat
custamers (1980 4+ = previans
15 ¢ 17a)

Weather sensitive portion of
avg. annual use of new electric
heat custamers (kwh)

Non weather sensitive enerqy-
existing custamer base (provioos
year's custeeers X 153 (MaD)

Weather sensitive enerqgy-existing
custeper base 1979 - cmpony's Digqure
(1980 + = previous 19a + 21a)Ma

Aitional non weather sensitive
enerqy-new cust. (13a X provions 1%a)

1979

R

mz

5225

17767

12617

45852

L

1980

64

1R

53119

17R42

12617

19771

“'“'m

134

1941

M

403

17916

17617

20467

47705

511

1982

12617

21151

48917

574

|

hng

1R1 74

12617

22300

“nXna

611

1784

125

°n
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1R

12617

PRRRL

SNER T

W

| 14

41517

5790

1802
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244%)

S1587

1986
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a
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1R4n 7
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%137

52150

CRL

1987
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18501

12617

26%7

5i1ne

(1% )
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PLYMUII DIVISION-REVISED IMIBGY FORCAST (Cont i)

21a)

22a)

27

28a)

29a)

lla)

J2a)

1978

Resident ial With Flectric Heat

N tional woather sonsitive

energy -mew custimers (Fla X

1740 i

Total sales forecast - h7438

clectiric heat customers

(1Ra % 19a + 204 ¢ 21a)

Gren th Rate %

Comgexml Growth 2,39

0ff-Feok Not Water

Total customers h471
Perwlration rate %

New customers (2a X 27)

Total custamers (forecast)

Avig. vme of now custamers

™mtal of f-prak sales frem
mw oustomers (28a X 30a) M

Mtal of f-peak sales 26041
(1la + previons 12a)

Growth Rate %

Compemnd Rate 4. 17%

179

1047

bh114

~1.617

"
3
6784
4300
1346

27190

5.17

19806

LU

HIR)

"

i

4300

1146

287

4.9

1981

121

£9894

.62

A1)
126
7423
4300

1402

LI R

4.88

1R

1148

21m

.27
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4100

1402

11540

4.65
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14647
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17942

4.45
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"
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4300

1402

15746
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ROK IR
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PLYMIAN DIVISION-FEVISF) DY PURCAST (Cont i)

1978

ALL Othes pesidential Classes

Grewth Pate = yesidential

anmal qrewth rate (%)

Total all other (M) HR50

Compouind Rate 3.98%
fesident jal Sumrary (W41

Resident ial annua) 171128

Wsidential with 6748

eloctrical hoat

Off -peak hot water 26044

Al other classes w59

Total (Man 271669

Growth Rate (W)

Compound Growth Rate 1 64%
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7152
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27190
ns2
2795010

2.7
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28736
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910

220

70492

15746
a0
%0732

1.59

.

“44)

2 YR,

RO% IR

V7148

944

%095

.52

1787

1.64

9R7

244455

R294n

RS50
9m?
mwsre

j.an

FAR IR L

LA

1992
10134
1BRG )

14

‘SS0UZ ‘twL6T ‘BELGT *n*d°d

¢L? 60102

8LT @abed




10a

14
1
158

16a

17a

18a

1978
Residential Annual
pew gereral dwellings
™tal custamers (Forocast)
Average kWwh/Cuast |

Pwragy-exist ing customers
(previous yr's cust X 79a) Wi

act., 4120

Adlitoval enorgy-new customers
(% X provious Ja) Ml

™tal resident jal anmua |l act .
(Ra ¢ 9a) Ml 22221

Growth rate %
Componnd growth rate & (2.08%)

Resident ial With Electric fioat
™tal customers forecast act. 1417
New clectric beatl customers

Nowweather sensitive awg.
anmal use 4120

Avg. anmal use of new electric
heat ing custamers (1980-provious
15 + 1la)

woalher sensitive portion of avo.
annual use of ww clectric
heat customers (kwh)

Nonweather sensitive energy-
ex'sting customer base
(previcus year's customers

X 15a) (Mwh)
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22427%
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New Nexiford avision - Revised Fneryy Forecast (Cont imws 1)

19

20a

2la

22a

198 19

Residential With Electric Hoat

Weather sensit ive eneray-osisting

custoary bhase (1979 cragpany s

fiepne) (1900 + = previons 19 X

previons 21) (M) 1 w7
Adlitional nomweather sensitive

eneray new customers (13 X
previous 15a) (M) 1

Aklitional weather sensitive
encrqy-new customers (13 X 17a)
(M) 92

Total sales forecast - electric
heat customers (1Ba 4 192 ¢ 200 ¢
21a) (D) 19214 19022

Crowmth rate & -1.1
Comgonuv! growth rate (1.78%)

Pesident 1al Swmary Ml

Rosident ia) annnal 226326
Rosident ial with electric heat 19022
Off peak hot water 472
All other residential classes

(haseload qrowth rate) 126
‘™tal 245157 249146

Compours] qresdth rate (2.08%)
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Total Mo Revised Forecast (cont inued) r
1978 1779 1980 198] 1982 1983 1784 1985 1986 1907 1788 .:
~
e festtord -
Resident 1al 245157 249146 29122 261289 26569) 2mmn 276758 22691 2807 12 294870 wiiin ¥
Industrial 30627 316840 123176 129640 336211 N7 17809 20 40R949 475307 442510 ~
Street Laght ing 021 9921 9021 021 9021 n21 anan 9021 an) an2l 9021 g
Mnicipal 72410 736! 73161 T6) 731380 721 74405 060 0042 ELEN R 1M w
Cewmercial 176410 175969 175529 17509 174653 174216 171780 17346 172913 172400 17049 :’ e
otal (A0 ALIR26 K241 17 RIS609 R47201 ASR9 78 ARS192 N2140 911540 955657 976511 ezl - -
Campound Growth Pate  1978-1988 >
2.12% ;
o
Cmbr ke o
Residential 036 101531 104043 104569 105092 105617 106145 106676 107209 n774% 108204 -
Commercinl 302251 07952 310 "B 5665 121001 110340 19921 TR ¥991) 1M w0 WG
Invbustrial 151063 156470 104} W6NY ) 16041 IRENA ) 1041 L GURUE B 416041 20041 416041
Street Lighting 9192 9200 9200 9200 9260 9200 2200 9200 200 00 200
Mmicipal 56166 SR216 #0266 #7000 75000 ROOO0 ARONN 90000 O 100000 FS000
Total (M) R2168P R15459 244974 RL247% ARG 164 11 a3 W7 16 Y712 1011346 103961
Componux Cromth Rate 1978-1988
2.38%
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¥.8. Total Sales

losses and internal use
(Assumption 9% of total
output)

Total output
Compcund rate 2. 391
Load Factor

Output incorporating
Conservation adjustment
(previous output

X 1.0219)

Adjusted peak load

Cambridge Total Sales

Losses and internal use
Total output

Load factor

Peak load

Be lmont

Total projected peak load
Co‘ncident peak

Cambridge
.965 diversity factor
X projected peak load

New Dedford

.99 diversity factor

X projected peak load adjusted
for conservation

Total peak

coincident demand

Growth Rate =
2.24%

TABLE 1)
ADJUSTED NEGFA SYSETEM PIAK SUMMARY
1974 1979 1780 19%1 1982 19813 IRTE 1985

1984

2162366 2309529 2261840 2314267 2VIRAT JASAIRY 2512110 JAOSRRN 26R) 225
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Iv. ALTERNATIVES

A. Introduction

Petitioners assert that, agiven
their demonstrated need for future power,
Seabrook is the least costly available
alternative. They point toc the inc usion of
conservation adjustments in their demand
forecasts and a variety of particular efforts to
encourage consumer conservation. Petitioners
also arque that load management, by flattening
their load curves, will increase rather than
decrease the need for base load capacity. With
regard to particular generation technologies,
petitioners limit their direct cases to the
economic comparison of o0il, coal, gas and
nuclear fueled units. 74/ This limitation of
alternatives is essentially based on
petitioners' assertions that there are simply no
other realistic alternatives. We will assess
petitioners' and intervenors' claims concerning
alternatives in the following sectiions.

—————————— . ———— —— — ——. —— — —

base l1ocad hydro, a notable exception, is
discussed in section C belov.
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B. Conservation and Load

——————————— ———— — —-—————

Mr. Chernick categorizes
conservation and load management technigues as
supply options in the "Alternatives" section of
his testimony (Exh. AG=-232, pp. R7-105), stating
that they are superior to the construction of
new generators for providing eguivalent amounts
of energy and capacity (Fxh. AG-232, pp. R7-RR).
Mr. Chernick asserts th.t additional insulation
of residential structures is cost effective, as
is water heater tank insulation (Exh. AG=-232, Pp.
90). Mr. Chernick also identi‘ies the Nola
Power Factor Controller 75/ as an electricity
savint device with wide and effective potential
application (Fxh. AG-232, p. 90). Mr. Chernick
further discusses rate reform, conversion of

master-metered apartments and businesses to

————————— - S S S e S S S S i e A S S St G S S — S G— . T—————— e _———

energy consumption of electric motors in certain
applications.
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individual meters, voltage control and the
utilization of controlled storage hot water and
space heating as promising conservation
techniques (Exh. AG=-232, p. 92).

Pr. Stutz, as does Mr. Cnernick,
categorizes conservation and load managenment
technigues as supply options superior to the
construction of new generating capacity (Exh.
SEA-35, pp. 15-23). He further discusses
particular residential and commercial
conservation strategies as well as recent
federal legislation and finds energy consumption
by these two classes could be cut by at least 9.°f
percent for New Bedford by 1985.

We agree with Mr. Chernick and
rr. Stutz that conservation and load management
technigues have an important role to play in
capacity planning. We recognized this some time
ago in D.P.U. 18R10 and have taken steps to
implement this order via administrative
proceedings with respect to each investor owned
Massachusetts electric utility.

Our recognition of the
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contribution of conservation and lcad management
is evidenced in this proceeding by our attention
to these issues in each company's demand
forecast. We have taken into account adjustments in
each pecitioner's demand forecast to reflect what we
consider reasonable reductions in demand and
shifts in load attributable to conservation and
load management.

Although the intervenors view
conservation and load management technigues as
capable ot providing similar amounts of capacity
as can the construction of new generating
capacity, we presently see successful
conservation efforts by consumers as a reduction
in demand 4 and successful load management
efforts by utilities as an alteration in
consumer demanc patterns, viz., an improvement
in load factor. Although we realize that an
investment which reduces demand may be
functionally equivalent (with regard to energy
and capacity necessary to meet demand) to an
investment which increases supply, we feel that

there is a distinction in emphasis between demand and

supply.
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The difference on the recora before
us is one of planning. Investments in new supply require
concrete planning capable of producing a clearly
identifiable amount of firm capacity. The same
sort of planning is necessary to treat a likely
reduction in demand as the equivalent of firm
supply. Although the proceedings emanating from
D.P.U. 18810 have begun, these proceedings are
still inchoate; at present, utility conservation
and load management plans are insufficiently
formulated, and consumer responses to these
conservation and load management efforts are not
sufficiently certain to treat the potential
resulting reductions in demand as the eguivalent
of firm supply.

We fully expect such conservation
and load management plans to result from the
administrative hearings required by D.P.U, 1PRID

for every investor-owned Massachusetts utility.
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We are firmly committed to realizing all

2

potential benefits from conservation 2~ load
management. 76/ Once such plans are fully
articulated 77/ and we have more information
with which to gauge consumer responses, Wwe will
consider plans for conservation and load
management the equivalent of plans for

additional capacity. 7R/

—————— ————— —— ————— T — — A S G S S e — " S S S S O Y S — —— d— —— -

76/ We also realize, however, that there 1s
tonsiderable disagreement over the most
eaquitable and efficacious means of achieving
these goals.

77/ Recent passage of the Residential
Conservation Service Act, Chapter 465, Acts of
1980, wil! further ensure such plans are indeed
developed.

78/ We realize that traditional rejulatory
review, which allows a return for utility
investment in capital egquipment but no such
return for expense items, provides util.ties
with a disincentive to make investments in
.nservation and load management which do not
contribute to rate base. We would expect such a
situation to inhibit the expeditious development
of efficacious conservation and load management
plans. To correct this regulatory eguivalent of
a market failure, we are utilizing our D.P.U.
18810 proceedings, Chapter 265 of the Acts of
1980 as well as various provisions of PURPA.
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with particular reference to
voltage control, the Attorney General suggests
that it is a significant source of potential
energy savinags in terms of both cost and peak
reduction. Petitioners contend that the
implementation of voltage control would be too
expensive, that present information about the
benefits of voltage control is inconclusive, and
that their systems are not appropriate
candidates for voltage control. We agree that
it represents a potential for energy s ings;
the evidence before us is, however, simply
insufficient to conclude that voltage control 1is
an appropriate strategy ’.r petitioners to
pursue. Nevertheless, we urge petitioners to
fully inform themselves about its applicability

to their systems.
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essential that the public be provided an
adegquate supply of power in the future. As we
found in earlier sectons, petitioners have
clearly demonstrated a future need for
significant gquantities o“ power. The issue
before us now is what sources of power can
reasonably be expected to be available to meet
this need. Our concern is not what steps
petitioners might have taken in the past to
develop alternatives, but what they should do
now and in the future.

In evaluating the competing
claims of intervenors and petitioners about
part r alternatives and classes of
alternatives, we are repeatedly required to
decide the sufficiency of the evidence
concerning these alternatives. Much of the
evidence presented is by nature forward locking
and therefore predictive. In assessing whether
an asserted alternative is preferable to

Seabrook, we must first guestion whether that
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alternative is even likely to be available.

Civen our prospective viewpoint, a party
advocating a particular alternative should show
thnat the alternative is sufficiently
particularized and definite to permit its use

for supply planning purposes. We believe that
this minimum threshold reguirement is reasonable;
to accept less would be to enter the re=1lm of

speculation and wishful thinking. 79/

——————— — ———— " —— —— — i — ——— — — — — —— —— T —— ———— —— —— — S —— — —

76/ With reaard to that class of alternatives
which is dependent upon direct utility
investment, we note that utility investment
decisions are largely a matter of managerial
discretion. The positive exercise of this
discretion can in itself significantly affect
the likely success of an alternative. We are
well aware of the danger of circular reasoning:
wherein the lack of management support for a
promising alternative may in the future prevent
its development; then, this lack of development
is asserted as a reason for rejecting the
alternative., We believe, however, that
petitioners will need every alternative
economical kilowatt they can find and believe
that this need will in itself accelerate
petitioners' development of alternatives.
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Intervenor arguments concerning
non-utility power production as an alternative
to Seabrook focus principally on the
petitioners' general pessimism about both the
usefulness and the potential for independent
production, their failure actively to encourage
or pursue it, the low rates offered to existing
independent producers and the disincentives such
low rates create for po-ential independent
producers. We find these criticisms are, to a
large extent, valid. With few exceptions,
however, the actual implementation of non-utility
sources of supbly is a relatively recent
phenomenon. This newness creates several
problems which are unresolved on the record
before us.

For example, we have no present
basis on which to accept the sugges*tion of Dr.
Stutz that 25 to 32 MW of cogeneration potential
in NEGEA's service territories will in fact be developed.

We also do not have a sufiicient evidentiary basis upon
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whien to assess the reliability, availability or
cost characteristics of this potential were we
to assume its timely development. That 1s not
to say a non-specific argument of this type 1s
wi . nhout merit. Given a demonst:able pattern of
cogeneration development, with an attendant
specification of its characieristics and a
showing of further development potential, we
would have been willing to infer that for present
planning purposes, specific amouuts of power with
particular characteristics would have been forthcoming.
We do not, however, have this type of evidence
before us.

We view investment in independent
power production as a competitive response to
utility ratees over which petitioners exercise no
control with respect to the decision to invest.
If all investment of this type were solely for
the internal needs of the producer, utility
involvement with the producer would be limited
to the provision of back=-up service.

There are, however, a large

number of possible situations where the
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economics of the inves:t:ment decision depend upon
production for sale. As purchasers of this
power, petitioners are in a monopsonistic
position which places sellers at an extreme
disadvantage in bargaining over price. As a
result, independent development has been largely
restricted to industries where power production
could easily be incorporated as a joint product
in an ongoting production process and where the
power fproduced has been principally for internal
consumption.

Recent passage of PURPA, however,
has articulated a national policy to encourage
the non-utility development of economical power
scurces Various piovisions of this legislation
have been specifically designed to restructure
what has heretofore been exclusively a
monopolistic market by introducing a competitive
element. Mandatory interconnection of
independent producers and the delegation of
small power producer buyback ratemaking
authority to the Department are the principal

means of implementing this policy in
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Massachusetts.

We are committed to the design of
fair back-up rates, interconnection charges and
buyback rates which will encourage the
independent production of power. Given the
diversity of pctential independent producers and
the attendant diversity of their production
characteristics in terms of supply availability
and reliability, we do not see the problem of
designing these rates as a simple process. We
are, however, currently devising regulatory
procedures which will reduce the uncertainty
surrounding the potential independent producer's
investment decision. On the other hand, the
process of designing these buyback rates raises
a substantial number of identification and
control problems which will regquire time to
resolve.

We recognize the potential for
alternative power sources in Fitchburg's service
area represented by the Civic Center, General
Electric, Great American Chemical and Siminds

Saw and Steel plans. We also recognize the
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potential in New Bedford's service areas for the
proposed Rochester trash burning facility and
that there are presently several of New
Bedford's industrial customers who are studying
the potential for cogeneration. Despite the
intervenors' comments about petitioners' lack of
enthusiasm for these possible power sources, we
see the decisior to invest in them as
essentially independent of petitioners'’
attitudes or control; we alsoc see the
responsibility for invoking our jurisdiction to
establish buyback rates resting initially with
thos who would sell power to petitioners in
accordance with such rates. We simply do not
know when or if these investments will be
forthcoming; nor have any potential producers
petitioned us to establish buyback rates.
Consequently, while independent power production
and cogeneration may well represent a
significant future potential, we do not find
sufficient articulation of this potential on the record
before us to use it for present planning purposes, nor

do we find petitioners' actions concerning independent
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producer- unreasonable.

3. Solar and Wind Power

Solar space heating, solar hot
water heating and wind power may well become
significant future sources of energy.
Implementation of these alternatives, however,
1s largely dependent upon consumer investment
decisions which are beyond petitioners' control.
The potential impact of these types of
investment is inherently dependent upon the
cumulative effect of a large number of
independent investment decisions. We do not
have sufficient experiencé or evidence upon
which to judge the extent to which these types
of investment may be forthcoming. The record
before us leads us to view these technologies as
emerging, but insufficiently developed to be
utilized in predicting quantifiable effects on
petitioners' systems at this time.

4, Canadian Hydroelectric

o —— — e — - ————— —————

Power

——— e —

Discussion in the record

indicates the possibility of the future purchase
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of substantial amounts of Canadian hydroelectric
("hydro") power. At this time, however, we are
unable to conclude this source is other than a
potential source. Petitioners have demonstrated
a long-term need for firm uninterrupted power.
The evidence before us indicates that past
contracts for Canadian power have been on a
short-term, interruptible basis. That this
state of affairs may change in the future gives
us no assurance it in fact will change.
Conseguently, we are unwilling to find that
Canadian hydro potential is presently a
realistic planning alternative to

Seabrook. R0/

We believe the development o
nydro power has significant potential, and
consider it to be a highly important economic
source of future supply in New England. General

Laws ¢. 164, sec. 97, serves to remind us that

—— . ——————— —— ——— ———— — . ——— — — —— — —— — ——————— ———. ———

R0/ Petitioners should, however, more actively
inform themselves on the progress of these
projects and on offers for sale which may be
forthcoming.
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hydro technology was o~“ce the region's major
source of supply. The tc¢~nnolcay is well
understood and highly reliable. The scale of
plant is available to fit virtually any feasible
commercial, industrial, residential or utility
applications; and the markets for plant and
eguipment are nighly competitive. We reccgnize
that most major sites in the region are
presently utilized and that this utilization
thereby imposes a severe limitation on the
additional absolute magnitude of hydro power
available for direct utility investment, This
limitation does not, however, preclude =he
development ot cites which have historically
been considered small scale and which may
provide "low head" hydro power.

From an economic¢ standpoint, the
variable costs of hydro production are virtually
non-existent; the region's flow of water, as a
self-renewing natural resource, is essentially
free relative to fossil and nuclear sources of

fuel. Fitchbura's HYPROD hydro simulation is
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the only evidence in the record which assessesS
the variable cost impact of a hydro plant on a
petitioner's system ;eneration mix. R1/

In performing fits cost
simulations, Fitchburg assumes 2a constant load
shape and a fixed set of generation mix
characteristics. The base cane simulation of
the variable energy costs associated with an
additional investment in 10 MW of Seabrook and 5
MW of hydro demonstrates a present w ‘th of
total system variable energy costs (PWTSVFEC)
over a fifteen year planning horizon equal to §374
million. This cost is comparable to a s402
million PWTSVEC for the base case with an
additional 10 MW of Seabrook and no hydro. This
represents a potential system savings in
variable costs with a present worth
approximately equal in magnitude to the Company's
projected capitalized book costs for its total
proposed additional 16 MW investment in the

Seabrook venture.

— ———————— ——— " ___._.——_———.————_——————.————_—_.———-—

81/ Exh. AG=202; see base case with 10 MW
Seabrook and 5 MW hydro.
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While there are some problems
both with the Company's assumptions and with
giving a full interpretation to the significance
of this cost differential, the magnitude of
savings this simulation identifies is
substantial. An estimated £2.6 million capital
investment R2/ will potentially reduce PWTSVEC
by R.N2 percent. While a full analysis would
account for the operation and maintenance
expenses associated with these savings,
Fitchburg did not model these costs in any of
its simulations. We no:e, however, that the
magnitude . the identified savings 1is
comparable to the Seabrook savings relative to
other alternatives Fitchburg has simulated and
submitted in response to our June 2fth Order to
justify the cost effectiveness of the proposed
Seabrook accuisitions (Fxh. AG-20?, Computer
Runs) .

Although we expect Fitchburg to

pursve and cevelop hydro, there are several

————— . 2 —— ——————— . — — — ————— —— — — ——— —— ———— - — . - —

®2/ "In 1982 dollars as estimated by Mr. Garlick,
Tr. 3, p. 4%,
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problems which raise substantial barriers to
concluding that hydro can replace Seabrook
capacity rather than complement it. Hydro 1is

not always a constant source of base load power.
This result follows from _sasonal variations 1in
regional water supplies; depending on water flow
characteristics, these supplies may be at their
lowest during the winter and summer system peaks.
additionally, much cf New England's large scale
hydro potential is prerently utilized.
Unfortunately, the evidence in the record is not
detailed enouah to allow us to assess
realistica’ly either the magnitude of the region's
unutilized potential or the characteristics of
other than & few sites. Moreover, the potential
for the statutory preclusion of all New

Hampshire sites from regional participation in
their development for regional benefit further

compounds the problems associated with the
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timely development of the region's hydro
potential, and directly reduces the known
options for Massachusetts utilities. f3/

Despite our determination that
hydro power does not provide a source for
petitioners capable of supplanting Seabrook
capacity, we consider complete examination of
the hydro potential to be a necessary feature of
each petitioner's future capacity planning. Given
the substantial savings to consumers that a
relatively small amount of hydro can generate,
the addition of hydro to the petitioners' system
mixes should be given a high priority in their
search for future supplies. We will, therefore,
expect these companies to inform themselves
fully as to the region's hydro potential and to
begin the immediate identification and
development of feasible sites. Fitchburg
has already begun the process by

planning a 2 MW addition of hydro to its

B e e e e e e — — —— T . ———— o — e o . e . e s e e e

B3/ See New Hampshire R.S.A. 374:35 and 35.

Weé note that the NHPUC recently agglieﬁ this '
statute to impound the interstate transmission

of approximately 419.8 MW of hydro capacity.

e
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system mix. We applaud this decision and
encourage Fitchburg to continue its examination
and move on toward the development of the S
MW of hydro which it simulated in its HYPROD
runs.

We cannot agree with various
contentions raised by petitioners regarding
substantial barriers to their involvement in
hydro projects. Montaup and New Bedford claim
that nydro power is not a realistic source of
supply for them because there is little or no
hydro potential in their service territories.
Assuming arguendo that this may be true, we do
not consider it to impose serious limitations.
Restating the obvious, we would note the
location of Seahbrook. In fact, were the
non-local argument persuasive, there would be
scant justification for the existence of NEPOOL.
Furthermore, implicit in the language of G.L. c.
1A4, sec. 97, is the recognition that hydro
sources may well exist outside an individual

vtility's service teircitory.
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Ncr can we agree with Fitchburg
that 12 U.S.C.A, sec. RON., which gives
preference to states and municipalities in the
issuance of preliminary permits or licenses for
the purpose of developing water resources, is a
valid reason for a private utility not to pdrsue
the development of available hydro power
vigorously. The preference prevails only if the
private and public plans for development are
equally well suited to conserve and utilize the
water resources of the region. Preliminary
estimates indicate a commercially viable
regional hydro potential of 534 MW to 752
MW. B4/ To remove a major potential source for
the private development of these sites clearly
conflicts with the present overriding regional
interest in their expeditious development.

Although states and
municipalities may have a slight competitive

edge over private utilities, the latter

T T e . S —" — ——— . — —— — — — —_———", w— — — ——— . v————— —— . \— ————

B4/ "Exh. AG-230, p. 2; Tr. 17, p. 100. " We note
that Fitchburg's proposed total percentage
interest in Seabrook when applied to this number
would yield approximately 5 MW of hydro.
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presently have a competitive advantage over all
other private developers. The desicn of
in*terconnection charges and buyback rates is
only in the plannirg stages. Private utilities
know the price they will receive for power;
potential non-utility private investors do not.
Until these buyback rates are established,
non-utility private investors face substantial
uncertainty in evaluating the investment value
of these sites. This uncertainty and the
transaction costs associated with having to
commitment of funds raise investment barriers
with which petitioners do not have to
contend. RS/

. Coal Conversion

Conversion of existing generating

capacity to coal in itself is not an alternative

source of supply for anticipated future demand;

e e ———— e — . —— —— ——— ————— . ————————— — ————— ——— — —— —

RS/ 1Indeed, tnis problem is not confined to
potential independent hydro producers. These
barriers confront all potential private non-utility
power producers who would rely on buyback rates

to evaluate the economic attractiveness of a
particular investment.
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rather, it merely substitutes one fuel source
for another. There are, however, several ways
in which coal conversion could impact on the
least cost solution to each petitioner's optimum
generating mix. Plant dispatch is based on
continuous system minimization of variable costs
over time subject to the plant capacity factor,
plant availability and system demand
characteristics. The variable costs are
typically fuel and O&M expenses with fossil fuel
costs occupying by far the largest portion of
total variable costs. To the extent coal is
less expensive than egquivalent units of fuel o0il,
i1t is possible the conversion of existing
oil-fired units to coal in combination with
either the reactivation and renovation of
oil-fired units or the reactivation, renovation
and conversion to coal of oil-fired units could
result in a system generation mix whose total
fixed and variable costs are less than the total
costs associated with the inclusion of the
Seabrook units in the system's generating mix

for the demand forecast period.



19738, 19743, 20055, 26109 &7? Page 210

We note that reactivation,
with conversion possibilities, does not
presently exist for New Bedford. With respect
to both Fitchburg and Montaup, although tnese
possibilities arguably exist, there is
insufficient evidence in the record to indicate
either a feasible intermediate term realization
of the prereguisite conditions for coal
conversion or that the relative economics of
this alterna.ive possibility would with any
reasonable degree of likelihood 1in fact lead to
smaller total system costs. The recent passaaqe
of the Coal Conversion Act, Chapter 464, Acts of
1980, and the accelerated capital recovery
provisions contained in it, however, creates a
cituation in which the reactivation or
renovation and conversion possibilities deserve

serious consideration by petitioners. £6/

. -._—___.__—_._...—__....__——_-_———.—___._—_...__._—_

8/ We will expect an analysis of this

possibility should petitioners appear before us
in the future.



D.P.U.

1973., 19743, 20055, 20199 &72 Page 2?11

4 The Seabrook Alternative

1. Ccapital Zost

In the June 2Rth Nrder, we
addressed our concern about the lack of an
opportunity to gquestion the lead participant
with respect to the Seabrook project (June 28th
Order, p. 8). After the joint application in
D.P.U. 20055 was filed (May 18, 1979), we
ordered PSCO to prefile direct testimony. Mr.
David Merrill, Executive Vice President with
responsibil’  ‘es in the areas of engineering,
production and power supply, and Mr. Robert J.
Harrison, Financial Vice President, presented
testimony and were cross-examined on the status,
costs and financing of the Seabrook project.
Mr. Merrill testified that the cost of the
project was estimated to be $2.R billion,
including AFUDC and nuclear fuel.

This estimate was completed in

January 1979 and may be broken down as follows:

(Smillions)
Nuclear Production Plant 1,825.0
Plant Related AFUDC 785.0
Nuclear Fuel X1%.8
Fuel AFUDC 67.0

Total 2,852.0
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On March 28, 1980, the
intervenors filed a motion for certain updated
information and the return of PSCO's witnesses
for further cross-examination. The motion
regquested in part that PSCO provide the most
recent itemized construction budget for the
Seabrook project, documentation that the recent
reduction in work force would not cause a delay
in the projected in-service dates, and that
witnesses Merrill and Harrison return for
further cross-examination.

On April 7, 1980, we announced
our decision concerning the motion (Tr. 48, p.
6). In effect, our ruling required the Company
to provide the information which it had readily
available and which we felt was necessary for a
complete and thorough record without prolonging
the proceeding interminably. We had previously
announced our desire to close the record by
April 15, 19R0. We believe our decision on the
motion struck a balance between the interests of
the public in creating as complete a record as

possible, the interests of the petitioners and
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the obvious need for an expeditious resolution
of the matter. The record ,resently includes
ths most recent cost estimate for the project;

this estimate as of March 1980 is as follows:

(Smiilions)

Nuclear Production Plant 2,085.0
Plant Related AFUDC 1,075.0
Nuclear Fuel 17%.0
Fuel AFUDC ____R1.0

Total 3,416.0

PSCO's construction cost
schedules are derived initially by its
architect-engineer, inited Engineers. The
estimates are based upon the summation of
detailed engineering specification of the
particular labor, materials anoc eguipment costs
required for each aspect of the project. These

estimates are reviewed by both PSCO and the
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Nuclear Services Division of Yankee Atomic
Flectric Company ("Yankee"). PSCO then
calculates both an inflation rate of R percent
and AFUDC 87/ associated with the timing of the
construction expenditures. While the accuracy
of this method of estimation is subject to
future price changes and general inflation, its
main virtue is that it is specific to the unique
circumstances of the project and not dependent
upon analogy to other projects. Further, as the
prcject progresses toward completion, the
estimates become less subject to error. We find
this methodology and the estimates produced by
it to b> reasonable; indeed, it is the preferred
methodology.

The Attorney General's witness,
Mr. Chernick, also presented testimony on the
cost of the Seabrook units. Mr. Chernick claims
that PSCO's estimate of the capital cost for the

Seabrook project is understated. To support

T T S e e e e . e e . i S . S, . . . . e S . . . . . T o S . ———— ————

B7/ AFUDC 1is of course dependent upon the rate
and manner of calculation utilized by each
participant.
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this claim, Mr. Chernick relied upon two
econometric studies and on recent historical
experience which he asserts demonstrate 2a
tendency by architect/engineers to understate
the capital costs of nuclear plants.

Mr. Chernick first utilizes the
so-called NERA "study" (Exh. M=24) to support
his claim. Mr. Chernick took a regression
equation derived by the study, substituted his
own inflation rates B8R/ and resolved the
egquation. The result of the recalculation of
the formula is a capital cost of $2,203/KW for
Seabrook I and $2.347/KW for Seabrock II, and a
total project cost of $5.3 billion. With a four
year delay in Unit II, he projects a total
project cost of $8.0 billion. He then concludes
that the capital costs provided by PSCO are

understated.

T o . . — . . s —— . —— ————————— ———— —————————————— ——

BR/ The study assumed a 5.5 percent general
inflation rate and a f percent real inflation
rate for nuclear units. Mr. Chernick
substituted a 10 percent inflation rate for both
general inflation and real inflation for nuclear
units.
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our review of the "study" and of
Mr. Chernick's testimony pased on it irdicates a
substantial number of problems from which we
conclude that we simply cannot rely on this
testimony. Our revire™ of Exhibit mM-24 indicates
that the document is a copy of a speech
presented at a seminar with a number of tables
appended and that it is essentially an abstract
of a study. During cross-examination Mr.
Chernick stated that he could not verify certain
assur tions R9/ which he had made concerning the
"study". Ir addition, there is no pasis in the
record for his assumptions concerning the
inflation rates he used; in fact, he was not
willing to testify that these rates were
appropriate. 90/ Were ve to assume his

inflation rates correct, the fact that his

..._.-..-..._...—_.—_....__—__—--————__——_—_..————-_—_._———-
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testimony is 'ased on an understanding of the
"study's" assumptions which he was not able to
verify 91/ renders his testimony unreliable. 92/
Mr. Chernick also relies on the
"Rand" 93/ econometric study as support for his
assertion that the Seabrook project capital
costs are understated. In order to reach this
coenzlusion, Mr. Chernick took a regqression
egquation derived by the study, substituted
Seabrook data, resolved the equation, applied an
inflation rate to the result and derived a
capital cost for Seabrook Unit I of €2,1R9/KW
and $2,4R9/KW for Seabrook II; these results
imply total project costs ranging from $5.4

billion to S$A6.2 billion.

I o S —— — ——————————. —. ———— — ——— ——. - . {—— ——— ———— ———- —— ——

91/ Exh. AG-232, p. 55; Tr. 3R, p. B,

87/ We expect at a minimum that Mr. Chernick
would have read the actual NERA study from which
this document was derived or that, in the
absence of the actual study, he be able to
corroborate his understanding of its assumptions
with the authors.

93/ Exh. PSC-5, William E. Mooz, Cost Analysis

. e s . el . — —. —. ——— — —— — ———— — — — . —— — — — ——— —— ——
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We reject Mr, Chernick's findings
that rely on the Rand study for the following
reasons. First, the regression eguation in the
Rand study which Mr. Chernick used identifies
time (i.e., date of construction permit
1ssuance) as the chief variable to explain
changes in real price per KW (1976h dollars) of
light water reactors ("LWR"). Fconomists are
generally loath to posit such a simplistic model
for forecasting purposes, because it must be
implicitly assumed that a stable relationship
between the real price of a good and the passage
of time exists and that this relationship will
continue in the future, In fact, real price
increases in a LWR are caused not by the
passage of time, but by changes in the quality
of the product (e.qg., safety and reliability),
changes in production techniques, changes in the
real prices of raw materials and intermediate
products and similar phenomena.

second, we feel that the use ~f
the Rand study to estimate the final cost o

Seabrook is inappropriate because the data are
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extremely stale. The thirty-nine plants which
were analyzed in the Rand regression equation
were granted construction permits between 1966
and 1971. In contrast, Seabrook's construction
permit was issued in mid-1977. In a forecast
that uses time as an explanatory variable, the
uncertainty of an estimate increases
dramatically as the estimates go beyond the
dates in the data base. PSCO notes that the 95
pzrcent confidence interval around Mr.
Chernick's estimated cost of Seabrook is plus or
minus $1,000 per KWW (PSCO initial brief at 19).

Finally, we reject Mr, Chernick's
analysis using the Rand study because we believe
that the inflation rates which Mr. Chernick used
to translate the costs of Seabrook, as stated in
1976 dol'ars, into final construction costs are
without substantiation or merit,

Mr. Chernick also analyzes
historic cost increases associated with four New
England nuclear units (Connecticut Yankee,
Millstone I and 11, Pilarim I) and concludes the

experience with these units demonstrates the
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Seabrook project may cost between $S5.RP billion
and $11.4®2 billion (Exh. AG=-232, pp. 59=6A1). He
does not, however, present any analysis or
evidence that would indicate the same factors
which contributed to the cost increases for any
of these units are substantial’y the same., 94/
Were we to assume such an identity of factors
causing the cost ircreases for these units,
there is still no analysis or evidence which
would indicate those factors are also
responsible for the experienced cost increases
in the Seabrook project. The analysis is simply
insufficient and absent additional evidence and
analysis, we can find no logical or theoretical
reason to believe Mr, Chernick's projected
increases in Seabrook construction costs are
justified.

In general, the intervenors did

not analyze or dispute the engineering based

e e  ——— ——— ————— ——— —— ——— ————— — — —————— — —— —— —. ———— ——

94/ For example, his analysis gives no
consideration to the time periods in which the
plants were built, the architect/engineers or
types of reactor; nor has there been any
disaggregation of the cost data 1into
construction costs and AFUDC costs.
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methodology PSCO used in deriving its
censtruction cost estimates; nor did they
inquire into the basis for PSCO's revisions of
its cost estimates or PSCO's belief that its
presert estimates are reliable. Rather, as just
noted, they utilized analyses based upon
reinterpretations of industry-wide econome’tic
Studies and on cost histories of four New
England nuclear units. We have found these
analyses inadecuate to support total project
cost estimates of the magnitudes asserted.

This is not to say that we
necessarily consider PSCO's March 1980 estimate
to be the final cost figure. We have no doubt
that the cost of the project will increase due
to money market conditions, inflation and
scheduling changes. We do, however, find PSCO's
most current estimate reasonable for planning
purposes.

Nevertheless, because of
uncertainty concerning the Project's completion
dates, we will consider a range of total costs

within which the final cost will most likely
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fall. At one end of the spectrum is the March
19R0 estimate of $3.42 billion, or a per KW cott
of £1,4R7, At the other end is an amount of €24.,2f
billion, or ¢],8A0 per KW, 9%/ which PSCO
estimotes will be the total project cost should
the in-service date of Unit II be delayed four

years. 96/

In concluding this section, we
would not> that the SR20 million difference
between the March 19R0 estimate and the cost we
will utilize as an upper limit was identified in
8 scock prospectus issued by PSCO (Exh. PSC-12,
p. 7) which only became available at the close
of the hearings. The evidence in the record
does not, however, enable us either to precisely
determine the composition of the SR80 million

figure or to deterrm.ne how it was derived. We

T — e —————— — — — — ——— —_— — —————— ——— — - —— — - ———— . —— ———— ——

G5/ "We note that this upper 1imit is still less
than the estimated per KW cost for the proposed
Burlington wood burning project.

96/ As a result of recent decisions by the New Hampshire
Public Utility Commission which may result in a delay in
the in-service dates of the units, we consider sowe increase
in PSCO's March estimate a likely occurrence. See NHPUC
Reports No. DR 79-187, June 7, 1980, and September 18, 1980.
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would note that in our experience, estimates of
this kind found in SFC filings tend to exhibit "worst
case” assessments. BRased upon the project's
present state of completion, 97/ much of the
increase is probably attributable to AFUDC
accruals which are cost elements that are not a
casn reaquirement of the petitioners during the
construction period. As a conseguence,

we have difficulty in determining the additional
amount which should be considered as a cash regquire-
ment when analyzing the petitioners' financial

forecasts.

2. Capacity Factors

The average capacity factor of 3
nuclear plant which can be expected once the
unit comes on line is ar operating condition

that has & direct bearing upon the cost of the

percent of the basic engineering design was
complete; 95 percent of the eguipment was on
crder (portions of this eguipment, nowever, are
subject to escalation clauses); 91 percent of
the construction work was under contract;
construction of Unit I and the facilities common
te both units was 31.1 percent complete; Unit IT
was 6.5 percent complete; and the whole project
was 22.6f percent complete (Exh. PSC-10 at 2; Tr.
32, ppP. 109-10).
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power generated by the facility. The parties
have, consecquently, dealt at some length with
the guestion, each attempting to predict the
output of the Seabrook units over time. Careful
review of the historical data concerning results
for nuclear units nationwide and of the various
analyses of this data conducted by the parties
reveals, however, that there are tremendous
difficulties in making defiinitive statements as
to probable output.

BRased upon a number of
circumstances, nct the least of which are that
total nuclear experience is very limited and
that there are virtually no mature units the
size of the Seabrook units, historical data
simply does not reflect a range of operating
experiences useful for predictive purposes.
Furthermore, as stated by the Attorney General's
witness, the historical data on capacity factors
shows "large year-to-year random variations”

(Tr. 3R, p. 98; emphasis added) among plants and

even from year to year for a given plant's
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operation. 98/ In light of this range of
variation, we must concur with the Attorney
General's assertion that "some set of plants and
years can probably be found that will support
any position"” (AG initial brief, p. 33).
Indeed, the capacity factor characteristics of a
to that plant than predictable with a precision
that is based upon any statistical analysis
which has insufficient data to beagin with.
Nevertheless, the record before
us tends to suggest a few generalizations. New
England units collectively have a higher average
capacity factor than the nation as a2 whole; and
Yankee units, with an average capacity factor

slightly greater than &9 percent, are

R —————————p S L Ll i e oo ke

Eﬁ/ Indeed, a plant can experience a low
capacity factor for reasons as diverse as the
Three Mile Island incident or merely because a
particular utility has excess hydro capacity
which it must use.
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significantly higher than both the national and
New England averages. Pressurized water
reactors ("PWR") tend *o have higher averaqge
capacity factors than boiling water reactors
(*"BWR"); and Westinghouse PWR's tend to have
higher average capacity factors than other PWR's.
Average capacity factcrs also tend to be
affected by age or maturity, size of unit and
possibly vintage: with larger units tending to
have lower capacity factors than smaller units;
with mature units, in operation six years or
longer, having higher average capacity factors
than immature units; and with more recent PWR
units possibly having higher capacity factors
than other PWR units due to improv=d
construction and design resulting from technical
innovation or experience.

The Seabrook project's uni's a.e
1,150 MW Westinghouse PWR plants which can be

fairly characterized as /ankee units. 28/ Thus

. —————— - —— - — ——— " — — i S S~ — - . S —— S S — S —— — - —— ot f— -

9%/ Yankee provides engineering services,
construction management services and nuclear
fuel services management for the project (Tr.
35, p. 99; see Exh. M-47, M=T7h, AppP. C; Exh.
psc-f, 9, 10, pp. 2-3).
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there are four factors which would tend to
increase tre Seabrook units' expected averaae
capacity factors and one which would tend to
decrease them. None of the Yankee units,
however, exceeds R25 MW, pased on a 28-year
life, Montaup's worst case assumptions imply an
average lifetime capacity factor of SR percent,
while New Bedford and Fitchburg utilize &9
percent. Petitioners support their projections
by pointing to the role of Yankee, and by
utilizing a combination of modified PSCC
projecions, NEPOOL data, historical data, and
judgment. 0f all the petitioners, Montaup
conducted the most *'« .ough examination of this
issue,.

The Attorney General criticizes
petitioners' choices of capacity factors anc
suggests that the results of three studies
demonstrate the likelihood of average capacity
factors for the Seabrook units to range between
§5 and 5 percent. Our review of Mr. Chernick's
testimcny concerning the Easterling study leads

us to conclude that there is simply insufficient
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detail in the record about the reliability of
the study to utilize its results. 100/ We do
find that the Komanoff study 101/ tends to
suggest the existence of an inverse relationship
betweeen plant size and capacity factor as well
as direct relationships between age, vintage and
manufacturer. The R2' s associated with the
regression equations derived by the study, 102/
however, are too 'ow to utilize the equations
for predictive purposes and we conseguently

decline to do so. 103/ The liow R? and detail

NUREG/CR=0N3R2, February 1979. 1In addition, we
would point out that we consider the use of the
regression equation in this study to predict
capacity factors for other than the second,
third and fourth years of a plant's operation,
without careful qualification, to be misleading.

101/ Exh. P$7"-7, Nuclear Plant Performance

e —— e e e e ——— . — o — . o . e

§§§3E$ 2, Komanoff, Charles, Council on Fconomic
Priorities, June 21, 1978.

i02/ 1bid., e.c., pp. 36, 45; R2 equals.25,.24.
103/ While re‘ecting the reliability of this

study, it is interesting to note that the
average capacity factor for a 1,150 MW DER
Westinghouse PWR unit built after 1973 and with
a useful life of 28 years generated bty equation
No. 4.2 of the ztudy (Exh. PSC-7, p. 54) is AR
percent.
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problems apply ecqually to the so-called NFRA

"study." 104/

Faced with the difficulty in this
area and viewing the record jsefore us, we do not
consider the average capacity factors utilized
by Montaup, New Bedford and Fitchburg to be
unreasonable, and we accept their projections
for the purposes of this proceeding. However,
in order tnat we may more fully analyze the
sensitivity of alternative system generation mix
economics to downside revisions in capacity
factors, we will in the future expect
Fetitioners to "bracket"™ their base case
simulations by varying their capacity factor

assumptions in increments from 2 to 5 percent.

047 Fxh. M=22, Table A=3, p.1, R? equals .2R,
e also Tr. 3R, pp. 70-115.

P
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Petitioners' estimates of
operation and maintenance CoOSts ("0O&M") are
principally based upon & 1974 study by PSCO for
the predecessor of the Nuclear Regulatory
Commission and upon information provided by
Yankee. Petitioners contend that in their
judgment, these estimates are reasonable and
that, in any event, O&M expenses are relatively
unimportant. We, however, must consider the
total costs of the project. That petitioners
have submitted no source documents which would
enable us to verify the manner in which they
derived their O&M estimates causes us to
guestion the reliability of these estimates.

The fact that petitioners judge these estimates
to be reasonable coupled with the participation
of Yankee, whose experience we recoan’ ze,
entitle these estimates to be given some weight.
In light of this, despite reservations about the
adequacy c«f the analysis offered, we will accept

petitioners’ O&M estimates as setting the
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extreme lower bound for l.%ely O&M costs.

Mr. Cherni. * asserts that
Seabrook O&™ expenses will be substantially
higher than the estimates utilized by
petitioners. 105/ To derive his result, Mr.
Chernick takes historical Os&sM costs ~.ssociated
with the seven New England nuclear plants,
regresses the costs for each plant with time as
the independent variable and then averages the
costs predicted by each regression ecquation to
der:ve a New England average O&M expense. Using
this process, Mr, Chernick derives both a
geometric and linear time trend.

Implicit in this analysis is the
assumption that annual O&M expenses can be
modeled ar a function of time. Mr. Chernick,
however, of ers no justification for this
Assumption. While we are willing to accept a
simple regression against time for vatiabler
that are relatively insensitive to error, we

have no basis in the record on which to infer

——— — o ———————— ——— — ———_ — . —— ——— {— —— — {— — — —— . ——— — ————— — . —
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the sensitivity of O&™, as derived bv Mr.
Chernick, to error. Mr. Chernick does not offer
us a causal analysis of which variables drive

(o] 3 H there is no explanation of why we should
accept his model. Annual O&M expense 1s a
phenomenon too complex to be predicted by a
simple time trend analysic absent a showinag that
time in se is the major determinant of OaMm

expense. 106/

——————— —— — —— — S {——— ——————_ —]——— A ———. — ——— — ——— —— ]———. — ——. —— {—

.06/ For example, we might expect O&M to vary
with plant age as do capacity factors in the
Komanoff study, or that O&M might vary with
plant size, or with industry design experience.
These possible causal variables, however, are
simply not addressed in other than a conclusory
fashion.
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Were we to accept the assumption
that yearly O&M is a function of time, we are
still confronted with a lack of explanatory
statistics for the regressions Mr. Chernick
derived: we do not have the t or F
statistics., 107/ PBefore we can accept this
type of analysis, we need at a mijrimum some
showing tnat the analysis has been subjected to
and has withstood the indicia of reliability
associated with the utilization of regression
analysis. We do not find this showing and
conseguently do not find the analysis credible.

While we have rejected Mr.
Chernick's analysis of O&™ and while we do not
believe 0&M will increase at rates approaching
those derived by Mr. Chernick, inspection of his

Table 20 (Exh. AG-232) are, for this particular
analysis, the most informative test statistics
that the regression program on the calculator
utilized by Mr., Chernick is capable of
generating. We find, however, that the
additional statistics mentioned above are
necessary to assess the statistical significance
of the explanatory variable and to inform us of
the margin of error exhibited by the predicted
dependent values.
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tabulation of historical O&m™ costs for other New
England nuclear units (Exh. AG=237, App. R)
suggests Seabrook's O&M costs may well be
significantly higher than those costs utilized
by petitioners. We will examine the sensitivity
of Seabrook's economics to increases in O&M 1in
section E.

4, Interim Reglacement Costs

Petitioners have failed to
address interim replacement costs in projectina
total project costs. In tabulating these costs
for other New Fngland nucleear facilities (Fxh.
AG-232, App. A), Mr. Chernick, in our opinion,
has rightly identified 2 cost component which is
not insignificant. Puantitatively analogizing
the experience for these other nuclear plants to
Seabrook, however, is extremely problematical.
In particular, we have no basis upon which to
accept that t'e simple discounted New Enaland
average computed by Mr. Chernick has any
relationship to Seabrook; these costs vary
widely fronm year to year and from plant to plant.

The extent of this expense couvld easily be plant
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specific as it could be generic to New England
nuclear plants or to all nuclear plants. In
fact, we would expect the former, particularly
in light of increased industry experience in
designing and building these plants. Moreover,
interim replacements attributable to ordinary
wear are not specific to nuclear plants only,
and none of the offered alternatives has been
evaluated in terms of this cost. We would also
note that to the extent the interim replacement
costs identified by ™r. Chernick have resulted
from desian problems, we find petitisners’
contention that these problems have been
corrected in the design of Seabrook reasonable.
We also find petitioners' inclusion of an additional
amount in the cost of Seabrook for future
safety design modifications as the result of the
Three Mile Island experience to be reasonably
based. We will, however, address tne
sensitivit ¢ Seabrook's economics tc the
inclusion .. cerim replacements in the

following section.
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Ls Worst Case Simulation of

———— . — —— — —— S— ", W—— . V— S— ———. ————— -

————————— —— —

Petitioners have simulated the
economic impact of including a number of
alternatives in their system genera‘ion nixes.
Comparison of these simulations indicates that
the inclusion of Seabrook power in theilr systems
has a decided economic advantage over the other
available alternatives. These simulations,
however, are dependent upon the assumptions
petitioners have utilized. We will now examine
a composite of Montaup's simulations (Exh. M=72)
and substitute cur own "worst case" assumptions.
Simultaneously settina the capital cost,
capacity factor and O&M variables to values that
we consider unfavorable in the extreme will give
us a composite worst case indication of the

relative cost effectiveness of the project. 1NR/

———

PP ——————————— T Tl T L] e e S R

have generally not been d.sputed (AG initial
brief, p. 18).
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Following the analysis the
Attorney General utilizes in his initial brief
(pp. R9-95), we first identify net annual
savings of 519,037,000 associated with Montaup's
base case when utilizing an average capacity
factor not greater than 5P percent for Seabrook.
This capacity factor is in the lower half of the
Attorney General's estimated capacity factor
range discussed above. Next, we adjust Montaup's
base case to reflect the upper limit of our
previously determined capital cost range for
Seabrook., Including O&M and interim replacement
costs at the full value suggested by the
Attorney General yields a net annual savings
attributable to Seabrook of $3,064,790. 109/
Were we to substitute Montaup's £2,360/KW
Simulation into this example and thereby
increase the capital cost by 25 percent above
our estimated upper limit of ¢1,RAN/KW, Seabrook

R TR P g —— e t———— —— ——— — {— —— — ———. — —— - —— — — — — — —. . . ———. ———— —

system cost per additional dollar of Seabrocok
Per KW capital cost. ¢€9,755 x (£1,RPA0 = $1,1RN)
equals $6,2a43,200. €19,037,000 - &4,283,7254 -
§€9,72R,956A equals $23,0A4,790,
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would still be the least costly alternative Aas
long as the combined O&M and jnterim replacement
costs were less than or equal to 78 percent of
the Attorney General's combined figures for C&M
and interim replacements. This number 1s at
least 4.6 Limes larger than the O&M expense
modeled by Montaup.

We must reiterate that we simply
do not find Mr. Chernick's estimates of O&M to
be credi~le., His linear regression 1s
methodologivally incomplete and gynconvincing,
and his geometric regrefsion is simply beyond
belief. Oon the other hand, we find petitioners'
estimates of OsM eoually unbelievable for other
treasons; further, as we pointed out in the
previous section, petitioners did not account

for interim replacements.

In our judgment, these two
factors, while important, are not pivotal. In

our preferred composite worst case, the project
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is demonstrably 110/ economicel when full weig!
is given to the Attorney General's O&M and
interim replacement estimates, Our second
composite worst case also demonstrates the cost
effectiveness of Seabrook. Indeed, we find 1t
highly unlikely the combined effects of O&M and
interim replacement costs will even approach 7F¢
percent of the Attorney Ceneral's estimates. We
find it also unlikely that the capacity factors
and capital costs associated with the project
will approach the extreme values simulated. »
worst case analysis does not represent the
expected result; rather, it represents exposure
to the combined occurrence of remote
possibilities.

We note that the cost
effectiveness of the project demonstrated by the

above examples is understated. Petitioners are

largely dependent upon fuel o0il as their major

——— — —— —— ———— —— —— —— —— — ——— — ——— . . s o o S i s . e

110/ "T.e., within the limitations of the model
and its assumptions; the utilization of which we
in fact find an appropriate and reasonable
manner in which to address the convergence of
many interdependent, but heretofore separately
addressed, issues.
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source of energy; this fact makes the
simulations very sensitive to the fuel costs
utilized, We find the fuel o0il cost escalation
assumptions very conservative. Further, the
simulations demonstrate total system savinags
attributable to the project for only fifteen
years or approximately half of the project's
useful life. And while a delay in the in-service
dates of the units will increase the capital cost of the
project, the cost effect of which we have taken
into account above, we also find it likely that
the relative fuel cost advantage of the project
will, in itself, continue to offset the capital

cost increases associated with a delay.

The above analysis is not perfect;
nor is it 1deal. It is, however, based upon the
best analy~is of Seabrook's relative economics
appearing in the record. Montaup's simulations
model a large number of cases, are technically
complete, are susceptible to adjustment an”

fairly represent the economics of the project.
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The peaking unit modeled by New Redford and the
combined cycle 111/ unit modeled by Fitchburg
would not be 2xpected to be more economic than
base load power; and we find their sinuiations
reasonably demonstrate this con lusion. With
respect to coal as a base load alternative, the
results of New Redford's simulation tend to
confirm Seabrook is cost effective. We find
this result, however, to be of secondary import.
For were we to reach the opposite result, given
the planning and construction lead times and the
admitted environmental constraints, we find it
unreasonable to expect a coal unit to be
available in time to meet petitioners'

demonstrated intermediate-term power needs.

P ————————— P D Tl ettt

111/ While the capital cost of converting Unit

9 to combined cycle operation may be only

€523/KW and the OgM associated with the plant is
relatively small, the inclusion of energy costs
outweighs their apparent attractiveness, Further,
a reactivated and converted Unit 7 would have a
useful life approximately half that of Seabrook.
See also p. 120.



V. FINANCIAL CAPABILITY

A. Introduction

In reviewing the financial
ability of the petitioners to assume their
prop.sed commitments, we will focus upon the
financial plans submitted by them which show
their total projected year-to-year construction
fund regquirements from 1979 to 19F8. Each of
the companies has presented its construction
fund reguirements for any given year, including
its requirements relating to Seabrook, in terms
of the sum of all planned construction
exrenditures, by aggregating the costs of all
facilities under construction during the
particular period. These financial plans reveal
the sources from which the needed capital will
be derived, and generally include allowances for
internally generated funding, short-term
borrowings, and proceeds from the sale of lona-term
debt and preferred or common equity. In view of
the length of the construction period, the
petitioners have necessarily made certain

assumptions reaarding future operating and money
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market conditions. The reasonableness of these
assumptions and the impact of the financing
plans upon each utility are the principal areas
of any inquiry.

Prior to our discussion of the

financial testimony presented by each petitioner,

we must, however, address a threshold issue
raised by the intervenors concerning the
validity of the financial forecasts in light of
changes in the construction estimates for the
project.

When the petitioners filed their
financial testimony in August 1979, they based
their analyses as to capital reguirements
relating to Seabrook upon a PSCO January 1979
cost estimate of $1.P2% billion. Thereafter, on
April B, 1280, a week before the record was to
close, and after full cross-examination of the
companies'’ direct cases, PSCO produced an
updated cost estimate, prepared in March 1980,

wnich estimated the cash cost of the project at

$§2.n8 billion. 11 3L Petitioners did not seek

———— . T . S . . . . e S e

112/ These estimates of cash cost do not
include AFUDC since it is not a cash outlay
durirg the construction period.
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to amend their financial analyses to reflect the
higher PSCO estimate.

The intervenors contend that
since there has been an increase in the
projected capital cost per PSCO's own estimate,
the petitioners' financial testimony is outdated
and leaves the Department with no evidence upon
which to found a cdecision. Bccording to
intervenors, the failure to revise testimony on
this issue is fatal to the petitioners' cause.

There can be no gquestion that a
more complete presentation of the petitioners’
financial case would have included an analysis
of the impact of the revised construction
estimate upon their funding of the additional
cost. Nevertheless, based upon the record in
this proceeding, we cannot agree that the
petitioners have thereby failed in meeting their
burden of proof on this matter or that there is
a lack of credible evidence from whicn a
reasoned decision can be made.

Initially we would note that the

updating of cost estimates for a project with
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the lead-time of Seabrook can be expected to be
made throughout the construction period as a
result of changes which occur over time in
scheduling, money market conditions, and basic
labor and materials costs. In presenting their
direct cases, the petitioners of hecessity had
to rely upon the most current information then
available as to the capital cost of the project.
When the revised estimate was received, it would
not have been reasonable for the Department to
regquire that all materials previously submitted
be recalculated, nor was it reasonable to expect
across-the-board revisions from the petitioners.
If for every change in
circumstance affecting the project we were to
expect a complete analysis of the impact of that
change upon each of the issues relating to it,
the Department would become entwined in a
proceeding which could end only when the units
were placed in service. Independent of the
merits of the intervenors' position, such a
procedure would effectuate that position.

Consequently, while we recognize that our
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decision must be founded upon the most reliable
information, that decision must also be made in
a timely fashion so that the companies involved
can proceed with the substantial supply and
financial tasks confronting them with or without
Seabrook power. In this type of case, the
public interest requires a substantive
determination, for adequate future capacity
cannot be provided by waiting for demand to
exceed supply: the construction of generating
facilities recguires significant lead times.
Inherent in the planning process is a present
commitment to a variety of uncertain future
occurrences; most basically, however, the
continied existence of the copportunity for
commitment is not insensitive to time. We must,
therefore, at some point step down from the
treadmill which a case such as this can become
and determine the merits of the parties' claims
despite less than ideal information and analysis.

More important, however, is the
fact that despite changes in the PSCO

construction estimate our ability to review the
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petitioners' financial ability is not seriously
impaired. The updated cost esti e is in the
record and the magnitude of the increased burden
which the higher capital commitment will impose
upon the petitioners can be assessed in light of
the financial testimony presented. The issue 1is
susceptible to this type of analysis because the
ability to finance cannot be considered to exist
only up to a clearly identifiable level of
capital expenditure. There is not a particular
dollar amount of investment which can be
precisely pinpointed as the unguestioned
dividing line between financial ability and ruin.
Rather, the very nature of the question lends
itself to qualitative judgments which can be
made over a wide range of potential expense
levels. These judgments are possible given the

extensive evidence before us.

An additional observation
regarding the assessment of financial ability is
also warranted in light of our primary interest
in this proceeding: to insure that the

ratepayers continue to receive adequate and



0.P.U, 19738, 19743, 20055, 20109 §72 Page 24R

reliable service at just and reasonable rytes.

Given a demonstrable need for the
capacity sought to be acguired and the absence
of reasonable alternatives, the possible strain
which the financing of additional capacity may
have upon a company and its customers must in
certain instances be balanced against the threat
of future service reductions or interruptions.
The Department is obligated to assure adequate
and reliable future power. Thus, while some
financial burden may have to be assumed by both
the company and its ratepayers, the consequences
of not accepting this burden may make the
additional financial obligation a highly
reasonable and necessary step.

We will now proceed with our
discussion of the financial evidence presented

by each of the petitioners.
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B. Fitchburg's Financial

Fitchburg reguests authorization
to purchase an additional 10 MW of capacity in
the Seabrook units from CL&P and & MW from PSCO.
Mr. Frank Childs, the Company's Vice President
and Assistant Treasurer, preser.ed testimony
regarding the purchase price of the proposed
acguisitions, the Company's present construction
program, and the Company's ability to finance
its construction program.

For the purposes of its direct
testimony, Fitchburg assumed that purchase of
the 10 MW interest from CL&P would take place on
July 1, 1980. As of *nat date petitioner
estimated that the "transfei" costs would be
€5,102,900 1including progress payments for
construction, fuel and CL&P's booked AFUDC.
Fitchburg i1ntends to generate this payment
through a combination of internally generated

funds and short-term borrowings. 113/

—— - ——————— — ——— ————— ——————— — ———— —— ————_—

113/ Fitchburg recently renecotiated its credit
Yines to s9,6850,00n0,
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The proposed transfer of the & MW
interest from PSCO would take place over an
"adjustment period"” of approximately 15 to 1°
months. Once all regulatory approvals have been
given, all construction costs incurred with
respect to PSCO's share of the Seabrook project
will be paid by all other joint owners
purchasing from PSCO until such time as PSCO's
share is reduced from its current level of 50
percent to approximately 35 percent.

Fitchbura's total share after the "adjustment
period” will be 0.BAAS5 percent. On a per KW
basis, the PSCO interest transferred will be
less costly than the CL&P purchase because of
timing differences associated with AFUDC

accruals.

Petitioner's construction program
for the next five years consists of expenditures
for ite currently owned portion of the Seabrook
project (.17 percent), Pilgrim II, Millstone III,

Montague Units I and 1I, and Fitchburg
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Local. 114/ From 1980 to 1985, estimated
construction expenditures are $35,273,109, of
whicn 50.3 percent or $17,749,300 115/
represents both its present and proposed
interest in the Seabrook project.

We note in reviewing Fitchburg's
construction forecast that it has oiversified
its interest into several projects in which it
is a joint participant. Assuming that the
construction schedule proceeds as planned,
Fitchburg will not be excessively dependent upon
any single unit or source of power.

Petitioner presented a source of
funds statement for the years 1979-198R (Exh.
FGE-14R) . Thi. statement is based upon a number

of assumptions including the following:

1) New long-term debt at 13.5
percent;

2) Preferred stock at 12 percent;

ITE?°”?TEEEEG?E-ESEZT-?EEFQEEEEE—:;B7EETEU??S by
the Company to maintain its ecuipmcut at present
levels (capital additi»ns).

115/ Based on PSCO construction cost estimate
of January 1979,
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3) Common stock issues priced to
achieve a 10 percent yield on
the then existing dividend
(less $1.00 per share for the cost
of issue);

4) Short-term borrowings at 14
percent;

5) sufficient rate relief;
6) O&M and taxes other than income
taxes increased at 7 percent per

year;

7) PDividend payments increasing at 7
percent per year.

Based upon these assumptions and
upon an analysis of 1ts source of funds
statement, Fitchburg has concluded that it can

finance its construction program between 1980

and 1985 in tne foll - ‘ng manner:

($ Millions)

Common stock 4.78
Preferred stock 2.50
Long-term debt 19.00
Notes payable (3.861)
Other funds (5.82)
Subtotal 16.65
Internal funds 18.63

Total 35.28
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The Attorney General does not
contest either the reasonableness of the
assumptions useac by Fitchburg in its forecast or
whether the plan, as presented, illustrates an
ability to meet the level of capital investmen
deemed necessary. Rather, he asserts that the
financial data is based upon an erroneous
assumption as to the cost of Seabrook and is
further outdated because of the revised PSCO
cost estimate.

A= we have already noted,
Fitchburg's financial forecast was of necessity
prepared at a certain moment in time and was
based upon the then most recent cost estimate of
the project from the lead participant. (See
Section A above.) However, by PSCO's own
estimate, the cost of construction for the
project has increased from $1,R25 million to §$2,085
million: an increase of $2A0 million. Assuming
Fitchburg would be responsible for both its
present and propocsed ownership share of the
increased cost, it would thus need to generate

€2.2 million in additional capital, or $3A7,000
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petitioner's source of funds
statement was predicated upon very reasonable
assumptions, We note that its short-term
borrowings do not become excessive over the
forecast period. AFUDC as a percentage of net
income does not become high, with the exception
of 1982. Fitchburg's internally generated funds
as a percentaage of its total construction
expenditures follow "normal industry standards,”
again witn the exception of a single year. It
also appears that Fitchburg will meet both its
indenture and coverage requirements. In
essence, the Company's forecast appears to be
fairly sound and based upon reasonable
assumptions. 117/

Fitchburg must, nowever, raise an
additional $2.2 million above that detailed 1in

its source of funds statement. Petitioner has

_.——_..—-.—-——-..—————--———————-_-—_

1157—’§5KH’ETYTTon X 0.PAKES,

This calculation is of course quite
simplistic; but it serves as a gquide to the
increased costs due to the updat-a construction
budget.

117/ See p. 17, Fitchburg reply brief.
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secured lines of credit equal to €9.65 million.
In the early years of the source of funds
statement, Fitchburg's borrowings do not
approach this limit., We find Fitchburg will
thus be able to raise the additional $2.2
million initially through short-term borrowings.
Fitchburg's coverage ratios are strong
throughout the period; due to this fact,
Fitchburg should be able to secure additional
long~-term financing of $2.2 million without

Jdifficulty. 118/

18/ The Attorney General in his initial brief,
. 121, points to a Fitchburg preliminary
prospectus (S.E.C. Form S-7, May 28, 1980),
which indicates that Fitchburg may need to incur
1.1 million in expenditures through 1984 in
addition to the €2.2 million based upon the
latest PSCO construction cost estimate. A fair
readiing of the prospectus reveals that the
refercnce to the higher project cost is premised
upon difterent in-sesrvice dates than the latest
PSCO estima“e, as well as upon different
construction costs and AFUDC rates. I£, in
fact, this scenario should turn out to be the
case, the additional S$1.1i million in reaquired
expenditurer does not, in light of Fitchburg's
short-term line of credit and its draw upon that
line throuvgh 19824, have a significant effect
upon its ¢bility to finance.

J
' ]
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In conclusior, we find the
evidence before us persuasive that Fitchburg
will be able to finance its present and proposed

Seabrook interests. 119/

——————— —— - ——— ———— ———— ————— —— ——— —————— —— ———— — — "

1197 Ve do not wish to Imply, however, that we
view as .inimal the ma_, itude of either the
Company's construction forecast or its
investment in the Seabrook project. Nor do we
wish te imply that the circumstances surrounding
carh #2-* and equity financing will not be
carefully scrutinized. We will, at the

appropriate time, decide the merits of each such
issuance.
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c. Montaup's Financial

—— S ——————————— ———

Montaup requests Department
approval to increase its ownership s. = in the
Seabrook project from its presently owned 1.9
percent to approximately 5 percent, or an
increase of 3.1 percent. Montaup has agreed to
purchase approximately 1.03 percent or 23.R1 MW
from CL&P; 1.06 percent or approximately 22 .49
MW from UI; and approximately 1 percent or 23 MW
from PSCO.

The terms of the agreement
between Montaup and the sellers are identical to
those of other petitioners. In the case of UI
and CL&P, Montaup would make one large upfront
payment for the construction expenditures and
associated AFUDC incurred by the present owners.
Montaup estimated that as of January 1, 1980,
the purchase price from CL&P would be
approximately €9.FR million, inclusive of AFUDT;
the 1 percent entitlement from UI was rated
at $10.2 million, inclusive of AFUDC, as oi the

same date.
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The present agreement with PSCO
requires a transfer of ownership interest over a
period of approximately 15 to i® wmonths. All
constructi n costs incurred with respect to PSCO's
share of the Seabrook project will be paid by
all other joint owners purchasing from PSCO
until such time as PSCO's share is reduced from
its current level of 50 percent to approximately
35 percent. Montaup estimated expenditures for
thisjl percent share to be approximately $22.5
million between 1979-1985. As is the case wi'h
Fitchburg, the PSCO interest will be less costly
on a per KW basis than the CL&P or Ul purchases
because of timing differences associated with
AFUDC accruals.

On August 3, 1979, Montaup
presented prefiled testimony in response to our
request for additional information contained in
our June 2Rth order. Mr. Richard ™, Burns,
Treasurer of Fastern Edison, and Mr. Donald C.
pardus, Treasurer and Chief Financial officer of
FUA, testified on Montaup's financial situation.

The Company presented a forecast of construction
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expenditures for the period 197R-109RR. The
Company also presented a source of funds
statement for the same period. Montaup projects
cash requirements for its construction program
of $154.4 million between 1980~1985. 0f this
amount, ®R9.6 million, or 58 percent, represents
cash expenditures for the Seabrook project at a
§ percent owneiship interest.

As can be seen below, all of the
cash requirements needed by Montaup for its
construction program would be acauiredrfrom
outside financing; none of its cash reaquirements
was projected to come from internally generated
funds. in fact, the Company projected a
negative cash flow of $49 million from 19PN-108S,

The source of funds statement
precented in its prefiled testimony (Exh. M=16K)
showed that Montaup intended to meet its cash
construction requirements of ¢154.4 million plus
cover its projected internal operatinag deficit
of €49 million between 19RP0-19RS in the

following manner:
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(Smillions)

Long-term debt ap . K
Common stock T3 2
Short-term borrowings __R1.6
Total cash recauirements 203.4

The

prepared utilizing

1)

2)

3)

a)

5)

source of funds schedule was

the following assumptions:

Long-term debt at 9-10
percent;

Ssufficient rate relief;

Short-term interest rates (prime)
at 10-11.75 percent;

Common stock dividend payout
ratio of €12 per share;

Operating and maintenance
increase of & percent per
year;

AFUDC rate of 11.5 percent,
calculated in accordance with
FERC Order S5Ah1.
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Subseauent to submission of the
prefiled testimony and the cross-examination of
its financial witnesses, i20/ Mmontaup filed a
petition with FERC (Docket ELBN=-R). The
application (Exh. AG=223) filed on Necember 13,
1979, reguested FERC to allow Montaup to include
a portion of CWIP in rate base in order to "...meet
a severe financial difficulty arisina from the
large cash requirements of its construction
program."™ 121/
T?ﬁ?"f?6§§:E§EBIESETSE'E?’EBE’EEEEZE?TE"“"

financial witnesses on its prefiled testimony
was concluded on October 31, 1979,

121/ Montaup has also filed with FFRC an
application for a general rate increase (Docket
ERB0-520) . This action has been consolidated
with Docket ELBO-8, and the Department has
intervene~ in these proceedings.
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On March 24, 1980, additional
financial testimony (Exh. M=72) was filed by Mr.
Pardus on behalf of Moi _aup. The cestimony
indicated that for the ghort term (1980-]10R2)
Mmontaup would face severe financial difficulties;
the Company believed, however, that the purchase
of the additional Seabrook shares was still in
the public interest due to:

1) assurance of capacity; and

2) assurance of capacity at

known costs.
Although Mr. Pardus was cross-examined on the
financial information contained in the FERC
filing, the Company presented no updated
financial exhibits.

The Company's filing before FFRC
included a number of schedules on the Company's
projected financial condition over the next six
years. Among these exhibits is a forecast of

the Company's cash reguirements over the period

1980-1985:
Construction 154.4
Internal operating deficit cash 38.2

Working capital & debt retirement 6.6
Total cash requirements 199.2
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The Attorney General contends
that the financial picture presented in the FFRC
filing is understated due to two factors: (1)
that the construction costs associated with the
Seabrook project contained ir Montaup's exhibits
are now out of date; and (?) that petitioner has
incorporated untenable assumptions in its source
of funds statement, which in turn understate the
serious financial difficulties with which
Montaup will be faced. The Attorney General
requests us, therefore, to deny the petitions
due to the Company's financial difficulties and
the ultimate impact on the ratepayers.

We agree with the Attorney
General that, in preparing the assumptions to
derive the source of funds statement, petitioner
could have made more realistic assumptions with
respect to the costs of long-term and
short-term debt. However, we do not concur with
the Attorney General's belief that more
realistic debt assumptions would produce a
situation .hich woulu catapult the Company into

financial disaster.
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This conclusion is based upon our
analysis of the source of funds statement. If
the Company had assumed more current interest
rates for debt, and all aspects of the forecast
remained constant, net income would decrease and
cash required from outside financing would
increase. We find that this increase in the cost
of debt will not substantially affect the Company's
total cash regquirements. 122/

The record does indicate, however,
that Montaup cannot presently finance its
construction requirements at a S percent ownership
interest in Seabrook. The FFRC filing indicates
that Montaup will not be able to raise
approximately S§50 million of the necessary
capital. Mr. Pardus testified that, due to the

instability of the capital markets and on advice

.——-—..———_—._—_._._.___.——.—-—-—.—-—_.—-.—__.___.._.._...._—_—_——_.

122/ For example, had the assumption for the
cost of long-term debt been increased by 2
percent, the Company's cash reauirements would
increase by approximately S4 million over the
period, in contrast to total cash reguirements
of €203 million over the period.
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from the Company's investment bankers, Montaup
had lowered its estimate of proceeds from common
stock issues by €50 million.

That Montaup cannot finance its
proposed construction program is clearly shown

in the following statements by the Company:

Montaup was advised by commercial
and investment bankers that an
improvement 1in cash flow will be
required to finance the
construction program through to
completion of the second Seabrook
unit (Exh. AG=-223, p. 2).

I1f Montaup is unable to obtain
the required rate relief from
this Commission (FFRC), it will
be forced to attempt to reduce
its ownership interest in
Sseabrook to a level that can be
financed without any CWIP in rate
base (Ibid., P. 3).

In our June 28th Order we stated
that each petitioner must demonstrate "that the
purchasing company has the ability to finance
the proposed acquisition." The Company has
filed a petition with FERC for the inclusion of
a portion of CWIP in rate base, citing extreme
financial hardship. Its cash flow statements

forecast a large negative cash flow situation
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between 19f1 and 1995, AFUNC as a percentage of
the Company's earnings is extremely high for a
number of consecutive years.

on the record before us, then, we
must conlude that Montaup has no. met its burden
of proof with respect to its financing
capabilities at a 5 percent ownership interest
in the Seabrook project.

Yet, in our analysis and findings
with respect to petitioner's demand forecast, W€
cencluded that Montaur had demonstrated a need
for a maximum additional interest of 5§68 MW in
the project. 1f Montaup had otherwise shown a
financial ability, approval of an interest
approaching the §6 MW would have been
forthcoming. The fact that Montaup has not
shown an ability to finance its full proposed
interest of 71.3 MW does not, however, lessen
Montaup's need to obtain additional capacity to
meet its future demand. With no additional
interest in the project, Montaup's 19RR reserve
will be 15.2 percent; this reserve margin is too

low. Our review of the record indicates,
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however, that a lesser interest 1in the project
than that proposed may be abhl2 to accommodate
both need for power and financial capability
criteria, The additional 1 percent interest
represented by the PSCO offering will increase
Montaup's reserve margin to 1P percent. This
increase will enable petitioner to meet its
internal peak and still maintain a reserve
margin that, while not as areat as the record
would support, is not unacceptable under present
circumstances. As we explain below, Montaup
can presently finance thi- 1 percent interest
because of both the reduction in overall capital
expenditures and the nature of the PSCO transfer
agreement.

At a3 2.9 percent ownersnip
share 123/ in the project, the Company's cash
requirements will be reduced by €52 million, at
a minimum (Exh. AG=-173). This coincides almost
exactly with the §S0 million in financing which

—_——— —— ——————— ——— — —————. .

percent from PSCO.
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Montaup's FERC filing indicates it will not be
able to acguire. M“ontaup's cash requirements
should therefore be at a more manageable level.

In addition, the approval of the
transfer agreement with PSCO will eliminate the
large upfront cash expenditures required bty the
other purchases. The overall cost ot the 1
percent PSCO acquisition will be less costly to
both the consumer and Montaup than a simileaer
acouisition from either CL&P or UI, and it
should help alleviate some of PSCO's present
cash flow pr.blems and thereby contribute to the
viability of the project.

We note that Montaup is takina
some positive steps to improve its current cash
flow problems, most notably, its FFRC petition
and its decision to investigate the
normalization of the debt component of
AFUDC. Recent decisions by the MHPUC that
contemplate the possibility of a
delay in the completion dates of the units
could a'so serve to alleviate some of Montaup's

cash flow difficulties, as well as offset the
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impact of the increased cost of the project.
Moreover, the capital markets appear to be
returning to more stable conditions which will
provide a better climate for Montaup to raise
the necessary capital. Although the project
cost has been updated from $2.P billion to §3.¢
billion, a substantial portion of the increase
is due to the accumulation of AFUNRC. The
increased cost due to AFUDC will not affect the
cash requirements of the Company. Of the £260
million attributable to increased cash
requirements for tne project, Montaup's share of
these costs will be approximately €7.5 million
over a cix to nine year period. In eliminating
the cash commitments relating to the CL&P and UI
purchases and taking into account the
circumstances which will have a positive effect
upon Montaup's cash flow, the additional burden
created by the project's increased capital cost
should not be excessive or beyond the Company's
financial ability.

Based on the record before us, we

will therefore allow Montaup to increase its
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ownership share pursuant to the transfer
agreement with PSCO. 1f the Company's financial
position improves to the extent it feels it can
demonstrate that it is capable of funding 2
greater interest in the project, we will
investigate a petition of more limited scope to
determine whether the acauisition of additional
shares would be consistent with the public
interest. However, on the record before us, we
must deny Montaup's petition with respect to

the CL&P and UI purchases.
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New Redford requests approval to
acquire an additional 2.1739 peccent interest (50
MW) in the Seabrook units from PSCO. As is the
case with Fitchburg and Montaup, the acgquisition
of this interest would take place over an
"adjustment period"” of approximately 15 ©9 1R
months. All construction costs incurred with
respect to PSCO's share of the Seabrook project
would be paid by the other joint owners
purchasing from PSCO until such time as PSCO's
share is reduced from its current level of SO
percent to approximately 35 percent. New
Redford's total interest in the project after
the "adjustment period" would be 3.52317
percent. 124/

NEGFA is the parent of two retail

electric operating subsidiaries, New pedford and
Cambridge, and one generating subsidiary, Canal.

All of the subsidiaries pay out 100 percent of

rest.



rP.P.U.

19738, 19743, 20055, 20109 &72 Page 2772

their earnings to the parent, which in turn pays
out dividends to the public. The subsidiary
companies' deb:t issues (with the exception of
Canal) are either privately or publicly placed.
canal's debt issues are publicly placed.

Mr. Earl Cheney, Financial Vice
president of New Redford, Cambridge and Canal,
presented testimony and was croes-examined on
the financial position and estimated
construction expenditures of both New Redford
and Canal.

Mr. Cheney testified that, once
requlatory approvals are received, New PRedford
intends to petition the Department to transfer
all of tne NEGEA system nuclear project
interests from New Bedford to Canal. He further
testified that the primary reason for this
proposed transfer was the financing flexibility
of Canal: because of its more favorable
indenture terms and its small present capital
commitments when compared to New Redford. The
witness maintained that although New Bedford

could finance the additional interest in
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Seabrock, to do so would seriously jeopardize
its bond ratings.

For the purpose of its testimony
in this proceeding, New Bedford assumed that the
sale of all its interests in nuclear projects to
canal, including its present and proposed
Seabrock shares, would be effected in the second
half of 1980. These units include Seabrook,
Pilgrim II and the Montague units. All of
petitioner's financial exhibits were based upon
the assumption of an immediate transfer of the
Seabrook interests to Canal. Consecuently, we
will focus on Canal's ability to finance, and
any findings we make with respect to the NEGEA
system will be based upon the assumption that
New Bedford's interest ir the project will in

fact be transferred to Canal. 125/

———————— —— o S o A A - S S S D M G S S SR S A SIS A A G S S el

125/ SEA argues in its initial brief, p. 24,
that Canal is not presently before the
Department, and therefore since New Bedford's
financial exhibits focus on Canal's ability to
finance and not its own, that New Bedford has
failed to establish a prima facie case. We find,
however, the appropriate time for making this
arqument has long passed. The Canal link in the
"New Bedford" financial case has not changed
throughout these proceedinas; extensive
cross-examination was conducted with knowledge
(contii.ued on next page)
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of the transfer to Canal assumption. Had the
issue been raised formally at an earlier date,
the procedural deficiency could easily have been
cured by joining Canal as a party; this course,
however, would have had nc effect on the merits
of the "New Bedford,” NEGEA system case, the
testimony presented or the witnesses called. To
grant the SEA request for dismissal at this late
date would serve no purpose other than delay.
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New Bedford estimates that its present
investment in planned nuclear facilitics is
approximately ¢€72.3 million (Exh. NB-7, Sch. C=2).
Upon the transfer, Canal proroses to finance
these purchases initially tniough short-term
borrowings, and subseaquently through a debt
issuance of ¢35 million and a common stock
offering of €30 million, with the remainder
being generated through internal funds.

Assuminag the above transfers are
approved, Canal would then be responsible for
all expenditures relating to NFGFA's jointly
owned nuclear units, For the period 19R1-19P5
Canal has estimated that its construction
expenditures will be €114 million; 126/ of this
amount, $85.9 million or 75 percent relates to
the Seabrook project (Exh., NB=7, Sch. C=-2).
Canal forecasts that it will finance these

construction costs over the five-year period

——————— ———— — ——— —————— — —_——— . — —. ——————————— ——— —— ———— -

126/ Excluding tne New England Power Compary
Charlestown units (NEPCO units).
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through a combination of €%6.2 million in
internally generated funds and €73 pillion in
security issues and other funds.

canal's source of funds statement

is based on the following assumptions:

1) Short-term horrowings at 11-12
percent for 1979 and 10
percent thereafter;

2) Long-term debt at 10 percent;

3) nividend payments of 70
percent of Canal to NEGFA (in
contrast to the present 100
percent);

4) Local tax increase at &
percent per year;

5) sufficient rate relief for
NEGFA subsidiaries.

New Redford originally requested
Department approval for the purchase of 70 MW
from CLEP (D.P.U. 1973R), as well as 50 MW from
pscO. New Bedford, however, allowed its
agreement with CL&P 127/ to lapse and

subsequently withdrew this portion of its

—-—-——-———-—-.—————-———-.——-——————_—_—.———.———-——-————
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transpired since New Bedford's financial
testimony was presented: (1) the NEP

units have been cancelled; (?) the CL&P
agreement has oxpﬁred and was not renewed; (3)
the construction budget for the Seabrook project
has been updated by the lead participant; and (¢4)
the potential for delay in the in-service dates
of the Seabrook units in accordance with recent

NHPUC decisions. 128/

Of these events, three will
decrease the cash recuirements needed by Canal
to finance its construction program. The
cancellation of the NEP units will lower Canal's
construction expenditures between 1979 and 198S%
by €15.8 million. The expiration of the CL&P
agreement will lower the Company's cash
requirements by approximately $65 million.

These combined factors will decrease the
Company's need for outside financina by SRN.A

——————— {— —— —— — — — ———_———— —— —— -, — —. —— — ——. — . ——_. — ————— —— ————

4
P. 59; DR 79-187, September 1R, 1980,
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million over the forecast period. The recent
NHPUC orders which may affect the in-service dates
of the units will also lower the Company's cash re-

quirements.

The fourth event, the increase in
the project cost announced by the lead
participant, will, of course, increase the cash
requirements 129/ of Canal for its construction
program,

Our review of the source of funds
statement also reveals somewhat optimistic
assumptions for the cost of debt. Assuming all
other aspects of thz forecast remain constant,
more realistic debt assumptions would tend to
decrease net income and in turn increase the
cash required from outside financing. We find
this increase in the cost of debt, however, will

not substantially increase the Company's cash

—— o — ———— — —— . — — — — . S G — - — . ——— ——— — ——— . ———. ———

129/ It should be noted that although the
project cost has been updated from $2.P to €3.4
billion, a substantial portion of the increase
is due to the accumulation of AFUPRC. The
increased cost due to AFUDC will not affect the
cash requirements of Canal.
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requirements. 130/ Therefore, we find that the
combination of tnese two factors which increase
the Company's casn flow reguirements does not
begin to offset the decrease in cash
requirements of over ¢pn.6 million cited above.

canal has no present short-term
borrowings. 1t therefore has a great deal of
flexibility in raising the initial amounts of
outside capital required. I1te indenture allows
construction work in progress to be bondable and
therefore agives rranal easier access to the
capital market tnan New Redford. In addition,
Canal's przsent capital commitments to other
projects are at relatively low levels.

Further analysis of the source of
funds statement presented by ranal indicates
that a substantial amount of its construction

expenditures will be raised through internally

——————— ————— ——— i S - __—_..__.——._..——-_._——-

130/ For examp.e, hacd the assumption for tne
Zost of long-term der < financings been 17
percent, the company's cash reaquirements would
increase by ¢ann,nn0 (€200 million in long-term
debt x an additional 2 percent) per Yyear for
three years in comparison to total cash
regquirements per the Company forecast of $11¢

million.



D.P.U. 19738, 19743, 20085, 2nine g72 Page ?7°7]

generated fuads. AFUDNC as a percentage of net
income exceeds net income for a period of three
years, as the intervenort have pointed out.
However, the expiration of the CL&P contract
will obviously ennance ttis ratio.

After careful review, we find
Canal has the ability to finance New PRedford's
presently proposed additional interest in the
Seabrook project.

vi. VIABILITY OF TRF SFARROOK

PROJECT

In our June 2Rth Order, we were
concerned by the lack of evidence regarding the
ability of P3CO to complete the Seabrook project.
The development of this issue in D.P.U. 20055
focused on the ability of PSCO to meet the
financial burden resulting from a proposed 35
percent interest in the project. As we view the
issue, the determination of such ability depends
on PSCO's access to capital markets and on the
scope of the NHPUC's commitment to maintain
PSCO's financial integrity. Both of these

factors are dependent upon the interaction of a
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large number of essentially non-quantifiable
variables which depend on future contingencies,
sre unknowable at tnis tite with precision, and
are by no means independently ascertainable.

In its July 27, 1979, decision
the NHPUC stated: "The Commission would like to
reiterate once again its belief that Seabrook 1is
necessary for both New Kampshire and New
England." 131/ In December 1979 the NHPUC
further stated: “...the Corpany has maintained
and correctly, we believe, that Seabrook 1s a
valuable project." 132/ rore importantly,
however, the NHPUC backed up these statements 1n
its June 7, 1980, order by providing PSCO ¢18.3
million 133/ in pern= nent rate relief out of an
approximate €19.3 million 134/ recuested. While
the extent of relief is 1., itself significant,

the disposition of certain substantive issues by

-.———————-.—-—_—-——_--——————-——-—_-—-.—_-—. —————— -

132/ NHPUC Report No. PR 79-187, December 21,
1870, p. 9.

NHPUC Report No. DR 79 1f7, June 7, 1980,
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the NHPUC, especially the attrition allowance,
the increase in the depreciation rate, the full
normalization of interest expenses and the
increase in rate of return, are also persuasive
indicators of the NHPUC's s-~ope of commitment to
PSCO's continued financial integrity. After a
careful reading of the NHPUC's decisions
subsequent to the statutory elimination of
construction work in progress ("CWIP") from
PSCO's rate base, we believe that the NHPUC
clearly supports the Seabrook project, and that
it is committed to the provision of relief
adequate to maintain PSCO's fin,ancial

integrity.

A succinct statement of the
factors affecting PSCO's access to capital
markets is found in the November 30, 1079,

affidavit of William 0. Harty, 135/ submitted
before the NHPUC in support of PSCO's petition

for emergency interim rate relief: ____________
1387 "Mr. Harty is a vice President of Moragan
Guaranty Trust and head of the bank's public
utilities department. Morgan Guaranty Trust is

one of PSCO's lenders.
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pubiic Service's ability to raise
capital is extremely vulrerable
to deteriorating capital market
conditions, unfavorable utility
industry and nuclear power
developments, and changing
perceptions about political and
regulatory developments
surrounding the reduction of 1its
interest in Seabrook and about
tne Company's rates (Exh. AG-21¢,
Pp. 1; parse. 11).

Subsequent to the submission of
Mr. Harty's affidavit, the prime lending rate
reacned an unprecedented 20 percent. This peak
in the prime rate was followed by an egually
unprecedentec decline. 135/ Present capital
market conditions show significant improvement
over the conditions prevailing earlier this year,
and this improvement erhances the prospects for
PSCO to raise additional capital. Furthermore,
in spite of the fact that the recent
perturbations in the prime lending rate which

have dominated the capital market have made the

—— e e —————— e e . .
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yet to be raised extremely difficult, PSCO has
been able to liquidate each of its public
offerings subsequent to the November 197R New
Hampshire gubernatorial elect.on. 137/ We find
that the confluence of these factors supports
the judgment of PSCO's management that the
Company will be able to finance a 35 percent
interest in the project.

witn respect to the unfavorable
utility in.ustry a=d nuclear power developments
mentioned by Mr. Harty, these developments are
not generic to PSCO; they affect every electric
utility in the country. Nuclear health and
safety issues are clearly a major source of
uncertainty. They are not, however, subject to
our jurisdiction or control, and to date,
litigation over these issues has been

consistently resolved in the project's

e —

137/ The total amount of permanent financing
taised by PSCO for 1979 and through march of

1980 is approximately $21°9 million. Exh. PSC=-11,
p. 12. See Tr. 32, pp. 78=PR4.
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favor. 1:8/ We are unwilling to presume other
than :hat the public health and safety are beina
carefully and judiciously protected, and insofar
as these issues affect the cost of Seabrook, we
refer to our discussion of total project costs.

Regardless of the investing
public's present valuation of the utility
industry relative to other industries, a
sj.uation over which neither we nor the NHPUC
have any direct control, the provision of an
a equate and reliable supply of electricity 1is
an absolute public necessity which, as a
consequence of the intermediate to long=-term
nature of the utility planning process, must not
be dominated by short-term economic
uncertainties.

Recause we believe that the NHPUC
is commit.ed to maintaining the financial

integrity of PSCO, we do not agree with the

————— — ——— — G - — — — — ——— . — ——— —— — — — —— —— ———

138/ It should be noted that the focus of
inquiry regarding the issue of financial ability
before the NR” concerns these very questions of
nealth and safety; in particular, whether a
participant's financial ability may lead to
compromises in a project's intearity.
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Attorney General's suggestion that the NHPUC's
support of PSCO will not have 2 favorable impact
upon 1nvestors. Rather, we think that the
NHPI'C's June order has largely lifted the cloud
of uncertainty which heretofore has enveloped
the Seabrook project and inhibited PSCO's
ability to raise necessary capital at favorable
rates.

With regard to the regulatory
developments surrounding PSCO's reduction of its
interest in Seabrook, we cannot ignore the
result that we reach today. Although we have no
direct r ntrol over the investing public's
respo se to our Order, we believe our action
will further reduce the uncertainty acsociated
with the viability of the Seabrook project.
Given PSCO's past financial difficulties, none
of the factors we have addressed is alone
sufficient to assure the project's continued
viability. Taken as a whole, however, the
record supports a finding that PSCO will be able
to attract sufficient capital to complete the

project at its proposed ownership level.
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vVII. CONCLUSION

Consideration of the issues which
we articulated in our June 2fth Order
constitutes the structural means by which we
have attempted to move toward our ultimate
objective in these consoiidated proceedings: to
ensure for the consumers of the petitioninc
Mass~rhusetts utilities that their future energy
needs will be provided by reliable service at
just and reasonable rates. As this decision
demonstrates, extensive evidence was presented
by the parties on the specific issues set forth
in the June 28th Order. OQu- *ask has been to
ritically assess the evidence presented and
determine from the record whether the pr¢< posed
acquisitions will accomplish our underlying
objective.

With regard to the Seabrook
project, we bhave found that it is a viable
undertaking and that PSCO will be able to
complete it ac a reduced ownership interest of
approximately 35 percent. Implicit in this

determination is the finding that the project
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represents a particularized and well defined
future source of generation capacity. Moreover,
with reaard to the ability to finance, we have
found that Fitchburg and New PRedford can meet the
financial commitments of the full ownership
interests requested in their petitions and that
Montaup can meet the additional financial

burdens given an interest less than that

proposed.

We have also found that each of
the Massachusetts petitioners has shown a need
for significant amounts of capacity to satisfy
future consumer demand. The reader has perhaps
gleane! from the demand sections of this
decision tnat forecasting future energy needs
for a utility is not a simple undertaking. As
we noted in “ection I1I, inferential chains in
the forecasting process are interdepec~dent,
extremely long, and ultimately rely upon the
application of informed judgments at each link.
In reviewina the various need for power claims
we have, thus, carefully considered all of the

projecti=-ns and where appropriate applied our
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own expertise in assessing the significance of
data furnished by the parties. I1f in this
process we have appeared conservative in our
approach, this conservatism proceeds from our
judgment that, from a planning perspective, it
is generally prudent to view the upper limits of
estimated growth and system capacity
regquirements as deserving somewhat greater
weight than the lower limits. Within the
context of our review of the investment
decisions as proposed and approved herein, the
consequences of some modest future excess

capacity are far less severe than those flowing
from insufficient capacity. As a Federal Power
Commission witness explained in a case involvinag
similar forecasting issues:

The consequences of insufficient

reserve are manifold. It can lead to small scale
interruptions or widespread blackouts,
affecting a few individuals or leading to
situations affecting the health, safety,

and economic well-being of large numbers of
people. 7The 11fe of individuals dependent
upon iren lungs, artificial kidney machines,
and otrer life sustaining equipment will be
endangered. Marufacturing activities
involving electric heating, constant
temperature conditions, and electric drive
and controls will be interrupted, with
possible spoilage of work in process.
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Other manufacturing activities will be
interrupted but may suffer no more than
loss of time and the losses that accompany
unscheduled stoppages. Nine Mile Point,
supra at 364, fn. $7.

in order for each of the
Massachusetts petitioners to satisfy their
demonstrated future power ~eeds, we have found
that the acquisition of additional ownership
interests in the Seabrook project is, for these
companies, the most viable option which can be
relied upon at this time in planning future
system requirements.

In our decision, we fully discuss
many ot.er energy sources which have been
proposed as possible alternatives to Sexbrook.
The petitioners have shown that some of these
alternatives, for example, oil and gas fired
units, do not offer less costly power.
Independent of cost, we are also concerned about
the future assured stability of petroleum
supplies. In light of petitioners’ already
principal reliance upon fossil fuel dependent

capacity, the inclusion of additional nuclear
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capacity in their system mixes further offers
obvious diversity advantages.

For other asserted alternatives,
such as solar and wind power, independent power
production, and cogeneration, the record
indicates that none of these presently
represents a source which offers, when compared
to Seabrook, the same degree of certainty for
meeting the demonstrated capacity needs of
petitioners. Recognition must be given to the
simple fact that firm commitments must be made
today for definite guantities of power in order
to assure anticipated future demand. These
companies cannot base their present planning
responsibilities upon alternatives which only
offer at this time the potential that their
widespread application and further divelopment
may become quantifiable sources of power in the
future.

While we have found that many of
the asserted alternatives presently involve too
many unknowns in terms of likely availability,

production characteristics or cost to substitute
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them for addicional capacity in the Seabrook
project, these alternative sources of capacity
or load reduction may well become more viable,
cost effective or certain in the future.,
Therefore, our determination here should not be
construed as a diminution of our continued
support for the development of alternative
technologies and energy saving strategies.

Moreover, we would once again
express our interest in seeing thet the region's
nydro potential is fully utilized. The
advantages of additional hydro capacity in the
petitioners' system mixes is amply set forth
earlier in our discussion. As noted therein,
however, we view this source of power as
complementary to Seabrook capacity rather than
as a substitute for it.

In closing, we would note that,
although we have commented that partial deferral
of the project's in-service dates would have a
positive impact upon petitioners’ cash flow
positions, we do not feel delay is in anyone's

best interest. Without delay, the project is
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demonstrably less expensive by significant
amounts to both petitioners and the consumers
they servae. In this instance, the tension
between the provision of reliable future
capacity at the lowest cost and the strict
adherence to financially conservative income and
balance sheet criteria appropriate for ordinary
times should be resolved in favor of the least
costly provision of capacity. The recent forces
which have been impinging the electric utility
industry are clearly extraordinary when viewed
from the perspective of the days when the
Department could order reductions in rates

subsequent to expansion of capacity.
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VIII. ORDER

Accordingly, after due notice, hearing, and considera-
tion, it is

ORDERED: That the acquisition by Montaup Electric
Company of a 1 percent interest in the Seabrook project
from Public Service Company of New Hampshire and the
terms of said acquisition are hereby found to be consistent
with the public interest, and the joint petition of Montaup
Electric Company and Public Service Company of New Hampshire
docketed as D.P.U. 20055 requesting approval of said ac-
quisition and the terms thereof is hereby approved; and it
is

FURTHER ORDERED: That the acquisition by Montaup

Electric Company of a 1.03542 percent interest in the Seabrook
project from Connecticut Light & Power Company and the

terms of said acquisition are hereby found not to be con-
sistent with the public interest, and the joint petition

of Montaup Electric Company and Connecticut Light & Pcwer
Company docketed as D.P.U. 19738 requesting approval of

said acquisition and the terms thereof is hereby dis-

allowed; and it is

FURTHER ORDERED: That the acquisition by Montaup

Electric Company of 1.06469 percent interest in the Seabrook
project from United Illuminating Company and the terms of

said acquisition are hereby found not to be consistent with
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the public interest, and the joint petition of Montaup
Electric Company and United Illuminating Company docketed
as D.P.U. 20109 requesting approval of said acquisiticn
and the terms thereof is “ereby disallowed; and it is

FURTHER ORDERED: That the acquisition by Fitchbhurg

Gas & Electric Light Company of a 0.4349 percent interest
in the Seabrook project from Connecticut Light & Power
Company and the terms of said acquisition are hereby

found to be consistent with the public interest, and the
joint petition of Fitchburg Gas & Electric Light Company
and Connecticut Light & Power Company docketed as D.P.U.
19743 requesting approval of said acquisit.on and the terms
thereof is hereby approved; and it is

FURTHER ORDERED: That the acquisition by Fitchburg

Gas & Electric Light Company of a 0.2609 interest in the
Seabrook prcject from Public Service Company of New
Hampshire and the terms of said acquisition are hereby
found to be consistent with the public interest, and the
joint petition of Fitchburg Gas & Electric Light Company
ai:d Public Service Company of New Hampshire docketed as
D.P.U. 72 requesting approval of said acquisition and the
terms therecf is hereby approved; and it is

FURTHER ORDERED: That the acqguisition by New Bedford

Gas & Edison Light Company of a 2.1739 percent interest in
the Seabrook project from Public Service Company of New
Hampshire and the terms of said acquisition are hereby

found to be consistent with the public interest, and the
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joint petition of New Bedford Gas & Edison Light Company
and Public Service Company of New Hampshire dockct.d
D.P.U. 20055 requesting approval of said acquisition and
the terms thereof is hereby approved, subject, however,
to the condition that New Bedford Gas & Edison Light
Company transfer said interest in the Seabrook project

to Canal Electric Company at such time as New Bedford Gas
& Edison Light Company may acquire said interest.

By Order of the Department,

/8/ DORIS R. POTE

Doris R. Pote, Chairman

/8/ JON N. BONSALL

Jon N. Bonsall, Commissioner

/8/ GEORGE R. SPRACUE

George R. Spracue, Commissioner

Commissioners participating in
decision of D.P.U. 19738,
D.P.U. 19743, D.F.U. 20055,
D.F.U. 20109, and D,F.U, 72
were: Chairman FPote,
Commissioner Bonsall and
Commissioner Sprague.

A true copy:
Attest: /
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Appeal as to matters of law from any final decision, order or ruling of the
commission may be taken to the Supreme Judicial Court by an aggrieved party
n interset by the filir, of a written petition prayinz that the order of

che Conmission be modified or set aside in whole or in part,

Such petition for appeal shall be filed with the Secretary of the Commission
within twenty days after the date of service of the decision, order or ruling
of the Commission, or within such further time as the Commission may allow
upon request filed prior to the expiration of the twenty days after the date
of service of said decision, order or ruling. Within ten days after such
petition has been filed, the appealing party shall enter the appeal in the
Supreme Judicial Court sitting in Suffolk County by Filing a copy thereof
with the clerk of said court. (Sec. 5, Chapter 25, G.L. Ter. Ed., as most
recently amended by Chapter 485 of the Acts of 1971).



