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The Energy Facilities Siting Council hereby APPROVES the
1989 demand forecast and REJECTS the 1989 supply plan of the

Braintree Electric Light Department.

I. INTRODUCTION

A. Background
Braintree Electric Light Department {("BELD" or "Light
Department") is a municipally-owned utility supplying

electricity to residential, commercial, and industrial customers
in the Town of Braintree ("Town" or "Braintree”). The Light
Department serves approximately 13,000 customers (Exh. HO-1, p.
6). In 1588, the Light Department sold approximately 340,000
megawatt-hours ("MWh") of electricity and experienced a summer
system peak of about 77 megawatts ("MW") and a winter system
peak of about 65 MW (id., pp. 6, 14, 24, 32, 41, 49).%

BELD owns two oil-fired 2 MW peaking units and the
combined-cycle Potter II unit, all of which are located in
Braintree (id., p. 8).2 The Potter II station has a summer
rating of 71 MW and a winter rating of 87 MW (id., p. 102).3
BELD also owns the 13 MW oil-fired Potter I unit which currently
is not in service (id., p. 87). BELD purchases base load,

intermediate, and peaking power from various sources

1/ BEILD's annual electricity sales for 1989 were
approximately 346,100 MWh (Exh. HO-G-2).

2/ wWhile BELD's filing indicates that BELD owns two
peaking units, the Siting Council notes that BELD only includes
one of these units in its supply plan, indicating that the
second unit ("Diesel 2") may, in fact, be retired.

3/ puring the course of this proceeding, the Light
Department stated that it had performed maintenance to the
Potter II unit which had increased the unit's capability to
76 MW in summer and 96 MW in winter and that it had been
converted to burn natural gas in addition to cil
(Tr., pp. 123-124). For a further discussion of the status of
Potter II, see n.30, below.

-—.5- -
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throughout New England, New York, and Canada (id., pp. 8, 102).

BELD's f£iling in the present proceeding contains the
Light Department's second independent supply plan and its first
independent demand forecast to be reviewed by the Energy
Facilities Siting Council ("Siting Council"}. BELD previously
had been a member of the Massachusetts Municipal Wholesale
Electric Company ("MMWEC").

On April 14, 1987, BELD filed with the Siting Council a
proposal to construct two 115 kilovolt transmission lines and a
substation, both in Braintree. The Siting Council docketed that
proposal as EFSC 87-32, On July 28, 1987, in a separate
proceeding decided during the course of EFSC 87-32, the Siting
Council approved the 1985 demand forecast and rejected the 1985
supply plan of MMWEC. Massachugetts Municipal Wholesale
Electric Companv, 16 DOMSC 95 (1987) ("1987 MMWEC Decision").

Although BELD had been a member of MMWEC at the time of
the MMWEC filing,4 BELD withdrew from MMWEC effective
March 24, 1987, prior to its filing of EFSC 87-32. The Siting
Council, therefore, before reviewing BELD's facility proposal,

required the Light Department to file a demand forecast and
supply plan, in accordance with G.L. c. 164, sec. 69I, which
mandates that a “"company shall not commence construction of a
facility5 at a site unless the facility is consistent with the
most recently approved long-range forecast or supplement
thereto.” Braintree Electric Light Department, 18 DOMSC 1, 6
(1988) ("1988 BELD Decision”). BELD filed its first independent
demand forecast and supply plan on December 22, 1987. Id. The
Siting Council subsequently determined that the 1987 MMWEC

4/ MMWEC filed its 1985 demand forecast on August 1,
1985 and its 1985 supply plan on August 17, 1985,

3/ The transmission lines and substation proposed by
BELD in EFSC 87-32 were jurisdictional facilities within the
meaning of the S8iting Council’'s enabling legislation.
G.L. c. 164, sec. 65G.




EFSC 89-32 Page 3

Decision applied to BELD, and, therefore, held that it was
unnecessary to review BELD's demand forecast. However, due to
the rejection of MMWEC's supply plan, the Siting Council
determined that it was necesgsary for the Siting Council to
review the supply plan submitted by BELD prior to making a
determination regarding the proposed facilities. Id. at 9, 10.

B. Procedural History
On October 6, 1989, BELD filed its 1989 Demand Forecast
and Supply Plan with the Siting Council. On December 4, 1989,

the Hearing Officer issued a Notice of Adjudication and directed
BELD to publish and post the notice in accordance with
980 CMR 1.03(2). BELD subsequently submitted confirmation of
publication. Michael J. Lang, a resident of Braintree, was
granted interested person status for purposes of the proceeding.

On December 5, 1990, the Siting Council received a letter
from BELD listing seven significant events which had occurred
since the October 6 filing and which would have an effect on
BELD's supply planning decisions (Exh. HO—2).6

An evidentiary hearing was held on December 11, 1990.
BELD presented three witnesses: Mayhew Seavey of PLM, Inc., who
testified regarding BELD's econometric modeling and supply
planning methodology; and Walter McGrath, general manager for
BELD, and Robert Keenan, energy services manager for BELD, who
both testified regarding BELD's use of the forecasting and
planning models and BELD operations in general. At this
hearing, the Siting Council issued 13 record requests, responses

6/ This letter noted that these events "have changed
certain facts and assumptions underlying the forecast"
(Exh. HO-2, p. 2). Nevertheless, BELD asserted that the demand
forecast and supply plan before the Siting Council was accurate
and in compliance with Siting Council requirements when it was
filed. Here the Siting Council notes that it is not unusual for
events to change subsequent to submitting a demand forecast and
supply plan which may affect underlying facts and assumptions.
It is, therefore, incumbent on any party that has filed
information in an ongoing proceeding before the Siting Council
to update such information when such changes occur.

-7
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to which were provided by BELD on December 21, 1990.7

The Hearing Officer entered 95 exhibits into the record,
including BELD's filing in this case and BELD's responses to
information and record requests.

BELD filed its brief on January 15, 1991.

1/ 1In light of the fact that, at the time of the
hearing, more than one yvear had elapsed since BELD filed their
demand forecast and supply plan and BELD had indicated that
significant events had occurred since the original filing which
would affect BELD's supply planning decisions (see previous
note), the hearing officer provided an opportunity for BELD to
supplement the record to update the £iling (Tr., p. 179). 1In
addition, an optional fourteenth record request was made by the
hearing officer to allow BELD to update its demand forecast and
supply pilan {(id., pp. 179-181).

On December 21, 1990, BELD responded to the first 13
record requests and indicated that a full response to the
fourteenth record regquest would be provided when BELD filed its
brief.

On January 15, 1991, BELD filed its brief and did not
respond to the fourteenth record request.

~8-
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II. ANALY¥SIS OF THE DEMAND FORECAST

A. Standard of Review
As part of its statutory mandate "to provide a necessary

energy supply for the commonwealth with a minimum impact on the
environment at the lowest possible cost,” the Siting Council
determines whether "projections of the demand for electric
power...are based on substantially accurate historical
information and reasonable statistical projection methods."
G.L. ¢. 164, secs. 69H, 69J. To ensure that the foregoing
standard is met, the Siting Council applies three criteria to
demand forecasts: reviewability, appropriateness, and
reliability.

A demand forecast is reviewable if it contains enough
information to allow full understanding of the forecasting

methodology. A forecast is appropriate if the methodology used
to produce the forecast is technically suitable to the size and
nature of the utility that produced it. A forecast is reliable
if the methodology provides a measure of confidence that its
data, assumptions, and judgments produce a forecast of what is
most likely to occur. Nantucket Electric Company, 21 DOMSC 208,
214 (1991) ("1991 Nantucket Decision"); Massachusetts Municipal
Wholesale Electric Company, 20 DOMSC 1, 10 (1990) ("1950 MMWEC
Decision®"); 1989 MECo/NEPCo Decision, 18 DOMSC at 302 ; Boston
Edison Company, 18 DOMSC 201, 208 {(1989) ("1989 BECo Decision");
Eastern Utilities Associates, 18 DOMSC 73, 79 (1988) ("1988 EUA
Daecision"); 1987 MMWEC Decision, 16 DOMSC at 99; Boston Edison
Ceompany, 15 DOMSC 287, 294 (1987) ("1987 BECo Decision").

1. The Appropriateness Standard

The second of these three criteria; i.e., the
appropriateness of the forecast, or the concept that the
methodology used by an electric company to prepare its demand
forecast should be suitable to the size and nature of the
utility that produced it, traces its origin to the Siting
Council's enabling legislation and early rules of practice. The
Siting Council's enabling legislation requires electric

-
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companies to use "reasonable statistical projection methods”
when projecting demand forecasts. G.L. ¢. 164, sec. 69J.
Siting Council regulation 980 CMR 7.02(9)(b)2, which serves to
effectuate this statutory mandate, states that such reasonable
statistical projection methods "may depend upon the size of the
company, the state of the art of forecasting, and the extent to
which the requirements of 980 CMR 7.00 are met." 980 CMR
7.02(9){(b)2., Bee, e.49., Rowley Municipal Lighting Plant,

3 DOMSC 183, 184 (1980) ("1980 Rowley Decision"); Taunton
Municipal Lighting Plant, 3 DOMSC 127, 136-137 (1980) ("1980
Taunton Decision”). This standard is analyzed and applied on a
case-by-case basis. 1980 Rowley Decision, 3 DOMSC at 184. 1In
addition, Siting Council regulations state "[tlhe Council does
not prescribe a particular methodology that must be used by all

electric companies in forecasting future demand" (emphasis
added). 980 CMR 7.03(5). Thus, the size of an electric utility
is considered by the Siting Council when determining whether the
statistical projection methods used by that utility are
appropriate.

The current use of the specific term “appropriate" as
used in this context can be traced to the decision in Northeast
Utilities Companies, 8 DOMSC 62, 76 (1982). 1In that decision,
the standard of review used by the Siting Council for the
evaluation of electric company demand forecasts, which had
evolved in the Siting Council's prior decisions, was
formalized. This standard was explained to include the three
criteria of reviewability, appropriateness, and reliability. |
"Appropriateness" was further explained to mean "technically
guitable for the utility at hand." Id.

2. BELD's Arqument
BELD states in its brief that, as set forth "by a long

line of EFSC precedent, a forecast is appropriate if the chosen
methodology is technically suitable to the size and nature of
the particular utility" (Brief, p. 11). BELD maintains that, as
a relatively small utility, its decision to employ an

—-10-
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econometric forecast, a forecast methodology which the Siting
Council has accepted for systems of BELD's size, is appropriate
(id., pp. 11-13). BELD further states that the 1980 Taunton
Decision sets forth the premise that “less stringent forecasting
standards should be applied to smaller systems" (id., p. 3).
BELD maintains that both the Massachusetts Department of Public
Utilities ("MDPU") and the Siting Council "recently recognized

and confirmed this concept in their Integrated Resource
Management ("IRM") Regulations” (id.). BELD states that these
regulations recognize "that smaller electric utilities do not
have the resources to efficiently and effectively undertake
certain obligations" (id.).

3. Analysis and Conclusion
The Siting Council notes that BELD has correctly

interpreted the 1989 MECo/NEPCo Decision as regards the
appreopriateness criterion. As noted above, this criterion has

evolved over a number of Siting Council decisions and now
-includes specific language that indicates that the size of an
electric company is reievant to the analysis of the
appropriateness of a demand forecast. Additionally, BELD is
correct in noting that the Siting Council has found econometric
methodologies to be appropriate for the demand forecasts of
electric utilities of a similar size to BELD.

The Siting Council, however, has serious concerns about
BELD's interpretation of the 1980 Taunton Decision as it relates

to the issue of the size of an electric utility and its relatiocon
to the Siting Council's review of the appropriateness of a
demand forecast. In the 1980 Taunton Decigion, the S8iting

Council made reference to the size of the Taunton Municipal
Light Department in two instances: first, with reference to what
constitutes a reasonable statistical projection method, and
second, with reference to the adequacy of the forecast (3 DOMSC
at 136-137, 142-143). 1In this latter instance, the Siting
Council stated that "what is expected of {the Taunton Municipal

=11~
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Light Plant] is relative to its size in keeping with a
long-standing Council policy."™ Id. at 143.

Neither this statement nor any other part of the 1980
Taunton Decision provides support f£or the proposition that "less

stringent forecasting standards should be applied to smaller
systems" as BELD has argued. Rather, the 1980 Taunton Decision

indicates the Siting Council‘*s awareness of the fact that
different-sized electric companies may £ind the use of different
statistical models better suited to their forecast needs and
utility resources,.

It is reasonable for BELD to expect that the Siting
Council would not require BELD to use demand forecast
methodologies that would be an unnecessary burden on BELD's
resources. It is also reasonable, however, for the Siting
Council to use the same stringent standards in its review of the
demand forecast methodology chosen by BELD that the Siting
Council would use in the review of the demand forecast
methodology chosen by a larger electric utility with greater
resources.

In addition, BELD's assertion that both the Siting
Council and the MDPU "recognized and confirmed this concept,
i.e., less stringent treatment for smaller systems, in their
Integrated Resource Management ("IRM") Regulations" is also
misplaced. Fitchburg Gas and Electric Company ("FG&E") is an
electric company whose peak load, a common determinant of
utility size, is comparable to that of BELD. FG&E is subject to
the IRM rules, and the MDPU has stated that it would not expect
to grant an exception for any major component of the IRM process
to FG&E, although the MDPU would consider exceptions from
specific requirements that may be onerous. 980 CMR
12.01(2)(b)5; D.P,U., 89-239, p. 50 n.18 (Aug. 31, 1990).
Further, in the Siting Council Final Order On IRM Rulemaking we

noted that, even though municipal electric systems are sometimes
limited in resources, we would not rule out the possibility that
IRM-type regulations would be imposed on municipal electric
companies in the future (21 DOMSC 91, 104 (1991)).

~12-
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The Siting Council remains sensitive to the resource
limitations of small electric utilities. This sensitivity 1isg
reflected in the Siting Council's appropriateness criterion.

The Siting Council does not require all electric utilities to
produce their demand forecasts through the use of the same
method(s). The Siting Council also readily recognizes its
acceptance of the use of econometric methodologies in previous
demand forecast reviews. However, the Siting Council does
expect all utilities, regardless of their size, to produce
demand forécasts to the same exacting and stringent standards;
i.e., they must be reviewable, appropriate, and reliable. As
such, the Siting Council sees no need to alter its long-standing
approach to the review of whether a demand forecast is
appropriate, and specifically rejects BELD's argument that "less
stringent forecasting standards should be applied to smaller

systems."

B. Previous Demand Feorecasht Review

As noted above, this is BELD's first independent demand
forecast reviewed by the Siting Council. The 1987 MMWEC
Decision, which included BELD's demand forecast, contained no
conditions specifically related to BELD (16 DOMSC at 140).

C. Energy Forecagt
BELD stated that it forecasted annual energy requirements

by first developing electricity price and other economic and
demographic forecasts and then applying these forecasts in
multiple linear regression econometric models (Exh. HO-1,

pp. 6-9). BELD explained that it used these models to forecast
electricity demand for its residential, commercial, industrial,
and streetlighting customers {(id.). BELD developed its own
forecasts of electricity price (see Section II.C.1l, below), and
number of customers, while utilizing data projections for
Norfolk County income and employment from Data Resources, Inc.
("DRI") (Exh. HO-1, p. 22). 1In addition, BELD utilized Heating
Degree Day ("HDD") and Cooling Degree Day ("CDD") data obtained

Lo-13-
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from the Blue Hills Observatory, located near Braintree (id.,
p. 4).

The forecast submitted for review by BELD covers the
period from 1989 through 1998. BELD's forecast projects annual
energy demand to grow at an average rate of approximately 2.0
percent (id., p. 7). At the end of the forecast period, annual
system demand is forecasted to be 455 MWh (id., p. 63).

1. Electricity Price Forecast

a. Description
BELD stated that it forecasted electricity price as the
sum of its power supply costs and non-power supply costs (id.,
p. 8). The Light Department stated that it forecasted the power
supply costs, which include power production costs and purchased

power supply costs, for its base case supply plan using its
production costing model and revenue reguirements model (id.,
pp. 80-82). _

BELD stated that it forecasted non-power supply costs as
the.average of estimated non-power supply costs for 1979 to 1989
{id., p. 9). BELD explained that it estimated the non-power
supply costs for each of these years by calculating the average
power supply costs for the entire period, allocating these costs
to the customer classes based on BELD's current rate structure
and cost of service, and then subtracting these allocated power
supply costs from the total electricity price for each customer
class in each vear (id., pp. 8-9, Exh. HO-G-1). BELD stated
that it then adjusted the resulting non-power supply component
for each year "to reflect a uniform four percent rate of return"
(Exh, HO-1, p. 9). BELD used the eleven-year average value of
these estimated historic non-power supply costs as its forecast
of non-power supply costs, assuming that these costs will remain
constant for the forecast period (id.).

b. Analysis
The Siting Council notes that the basic structure of

BELD's electricity price forecast -- disaggregating costs into

~14-
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power supply and non-power supply costs, and calculating power
supply costs from production costing models -- is an appropriate
methodology for a company the size of BELD. However, the Siting
Council is concerned with two significant weaknesses in BELD's
electricity price forecast. First, BELD has not supported its
use of average power supply costs as the basis for average
non-power supply costs, nor has it supported its four percent
rate of return adjustment tc non-power supply costs. The use of
such approximations, in the absence of supporting analysis,
could adversely affect its electricity price forecast. Second,
BELD has provided no analysis assessing the validity of its
assumption that non-power supply costs will remain constant
throughout the forecast period. BELD's forecast of electricity
price would have been strengthened by an analysis of these
factors. The Siting Council has often criticized companies for
approximating major components related to their forecasts.
Commonwealth Electric Company and Cambridge Electric Company,
EFSC 90-4, pp. 25-26 (1991) ("1991 CECo/CELCo Decision"}; 1991
Nantucket Decision, 21 DOMSC at 251-252; 1990 MMWEC Decision, 20
DOMSC at 12-14; 1989 MECo/NEPCo Decision, 18 DOMSC at 313-315.
Nevertheless, for the purposes of this review, the Siting

Council finds that BELD's methodology for forecasting
electricity prices is acceptable. 1In order for the Siting
Council to approve BELD's electricity price forecast in its next
filing, BELD must either (1) provide and use actual annual
higtoric costs for power supply and non-power supply costs as
the basis for future costs, or (2) provide an analysis
justifying BELD's current methodology, which uses historic
averages, a four percent rate of return adjustment, and assumed
constant non-power supply costs.

2. Residential Energy Forecast
a. Description

BELD stated that it forecasted aggregate residential
electricity demand using a regression equation methodology
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(Exh. HO-1, p. 10). BELD's residential regression equation
incorporated income, number of customers, electricity price, and
CDDs as independent, explanatory variables (igé).8 BELD stated
that income is the principal determinant of residential
electricity demand (Exh. HO-D-5). BELD used DRI's 1989 forecast
of per capita income for Norfolk county as its income forecast
(Exh. HO-1, p. 12). BELD forecasted the number of residential
customers with a regression equation that uses the historic number
of residential customers as the independent variable (id.,

pp. 11-12). BELD stated that in 1988 it had 11,500 residential
customers with total consumption of 83,385,000 kilowatthours
("kWh") (id., p. 14), representing about 26 percent of its total
system requirement in that year (id., p. 63). BELD projected the

average annual growth rate for the aggregate residential class
over the forecast period to be 1.3 percent (Exh. HO-D-4). BELD
obtained CDD data from the Blue Hills Observatory (Exh. HO-1,
p. 2).

BELD stated that it currently subdivides its residential
sector into three custoumer classes: residential base; residential
with uncontrolled water heaters; and residential with controlled
water heaters (Exh. HO-D-7). "BELD stated that it is appropriate
to disaggregate its forecast by rate class because customers in
different rate classes have different characteristics
(Exh. HO-G-4; Tr., p. 15). BELD stated that it intends to provide
a disaggregated forecast of electricity usage by residential
customers with controlled water heaters in future

8/ BELD noted that it examined HDDs as an independent
variable, but chose not to use it due to its statistical
weaknesses (Exhs. HO-G-4, HO-RR-3). BELD stated that it also
evaluated real income and population as explanatory variables, but
rejected the models using these variables due to "the inferior
power" of the population variable (Exh. HO-1, p. 19). The Siting
Council notes that both population and real income were
significant at the 99.5 percent level in the one model which
included both variables, and that this model had an R-squared
value of ,958, while the model which BELD utilized had an
R-squared value of only .922 (id.).

] 6=
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filings (Exh. HO-D-2).°

BELD also stated that it was unable to produce a
disaggregated residential electric heat forecast at this time,
because BELD does not have a separate rate class for electric
heating customers (Exh. HO-D-2; Tr., p. 13).-10 BELD argued
that the lack of any statistically significant results from the
use of HDDs in the regression analysis demonstrated that
disaggregation of electric heat customers would not improve its
residential forecast (Tr., p. 50; see also n.8, above).
Further, BELD indicated that it does not keep records
identifying electric heating customers, and that it has no
plans to use surveys or other methods to determine heating
usage (Exh., HO-D-7). BELD stated that: (1) it assumed that an
electric heating usage determination would be extremely costly
and time-consuming; (2) it would require surveying every active
residential customer; and (3) "it would still be five years
before BELD would have the five years of historic usage data

9/ BELD explained that it does not expect differing
total levels of consumption for customers with the residential
base rate and customers with the controlled water heater rate
(Tr. pp. 16, 19). BELD stated that both rates are offered to
customers with water heaters as a result of recent BELD actions
to phase out the uncontrolled water heater rate (id., pp. 16,
19, 21). While BELD stated that it expects the time of energy
use to differ for the two remaining residential rate classes
due to the water heater controls, the Light Department's
billing methods "are not set up to determine that® (id.,
pp. 16, 21).

10/ 1n BELD's previous supply plan and demand
forecast filing, BELD indicated that, in order to comply with
Siting Council standards, it would provide a disaggregated
analysis of demand by residential customers with electric
heating (Exh. HO-D-2). 1In the instant proceeding, BELD
indicated that the statement expressing this intention was
"incorrect" (id.).

=T -
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required by the [Siting Council]" (Exh. HO-D-23).1l

b. Analysis
The Siting Council has previously accepted BELD's

forecast of electricity rrice (see Section II.C.l.b, above).
Here, the Siting Council also accepts BELD's methodology for
forecasting numbers of customers and income. Further, the _
Siting Council accepts BELD's use of weather data from the Blue
Hills Observatory as appropriate and reliable.

The Siting Council notes that BELD's overall methodology
for the forecast of residential customer demand -- a regression
equation incorporating independent explanatory variables -- is
generally acceptable. However, the Siting Council notes with
concern the absence of any adjustments to BELD's econometric
equation to account for conservation and load management
("C&LM") that may occur either naturally12 or as a result of
BELD's efforts.13

1l/ BELD stated that it is currently conducting a
survey of electric water heating customers (Exh. HO-S-20).
BELD stated that no attempts were made to collect information
about electric heating with this survey because BELD assumed
that the survey would be more costly or less successful if
additional guestions were asked (Tr., pp. 170-171). BELD's
witness, Mr. Seavey, also testified that, although it would be
difficult to do so, an electric heat forecast could be obtained
through analysis of customer records (Tr., pp. 43, 46).

12/ Natural conservation is defined as conservation
and load management that will occur without the intervention of
the electric company. Examples of natural C&LM are: (1) C&LM
programs sponsored or mandated by federal, state and local
governments, such as building code standards and appliance
efficiency standards; (2) market-induced C&LM and
self-generation; and (3) fuel switching. The Siting Council
notes that Siting Council regulations require companies to
address these issues when forecasting demand. See, e.g., 280
CMR 7.09(2)(g).

13/ see Section II.C.3.b, helow, for a discussion of
BELD's incorporation of conservation in its econometric
modeling.
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The Siting Council also has significant concerns with
regspect to the appropriateness and reliability both of BELD's
aggregate forecast, and of its plans for future
disaggregation. The aggregate forecast submitted in this
filing is clearly inconsistent with Siting Council regulations,
which specifically require separate forecasts for residential
customers with and without electric heating. See 980 CMR
7.03(7)Y(a). This requirement recognizes that heating and
non-heating customers have substantially different electric use
patterns, and that treating such customers as homogeneous may
well undermine the accuracy of the forecast.

BELD's stated intention to disaggregate future demand
forecasts by rate class will result in a forecast that is
similarly inconsistent will Siting Council regulationsg. BELD's
approach does not allow for disaggregation beyond the existing
rate classifications either in the residential sector or in
other sectors where further disaggregation may be

warranted.14

BELD has argued that its approach to
disaggregation is justified by the different characteristics of
the customers in each class. The Siting Council notes that
BELD's approach will lead to disaggregation of residential
customers solely on the basis of controlled water heater
ownership. However, the Light Department has reported that no
difference in total consumption levels between the controlled
and uncontrolled water heater rate classes is expected, and
that it has no way to measure any expected difference in
time-of-energy use. Thus, BELD's proposed disaggregation by
rate class does not reflect any customer characteristic which
might affect the forecast.

BELD's argument, based on its analysis of the HDD
variable, that separate forecasts of residential electric
heating and non-heating customers are unnecessary is similarly
unfounded. The Siting Council notes that the statistical

14/ BELD's reliance on rate classes for forecast
disaggregation is discussed further in the review of the
industrial energy forecast (see Section II.C.4, below),.
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analysis of aggregate residential demand presumes that all
residential customers, on average, will be equally affected by
each variable. This is clearly not the case with the HDD
variable, which has a major effect on electric heating use.
BELD included all residential customers in its analysis of HDD,
regardless of their status with respect to electric heating,
thus diluting the potential effect of HDDs on electrical
heating users and the statistical significance of the HDD
variable as a predictor of residential demand. Therefore, the
Siting Council finds that BELD's failure to determine the
number and usage of residential electric heating customers
before testing the explanatory value of HDD is inappropriate.
Further, BELD's lack of the data needed to identify and
disaggregate its electric heating customers does not relieve
BELD of its responsibility to acquire or estimate such
data.15 The Siting Council notes that BELD is currently
implementing a customer survey which could have included
gquestions relative to electric heating usage (Exh. HO-5-20; sece
also n.ll, above). While the Siting Council recognizes that
inclusion of additional survey items may add to costs, the
acquisition of fundamental data leading to a better
understanding of customer characteristics is an essential
component of forecasting. The Siting Council has frequently
instructed companies to acquire the data needed to improve
their forecasts. 1991 CECo/CELCo Decision, EFSC 90-4 at 16,
20, 28-29; 1991 Nantucket Decision, 21 DOMSC at 241, 253; 1990
MMWEC Decigion, 20 DOMSC at 17-18, 30-32; 1989 MECo/NEPCoO
Decision, 18 DOMSC at 319-320; 1988 EUA Decisgion, 18 DOMSC at
87-88.

BELD has also argued that a disaggregation of electric
heating customers would require either a separate electric
heating rate class, or a survey of customers. The Siting
Council notes that electric heating usage could be estimated

13/ The Siting Council's regulations provide that
when accurate historical data cannot be provided, the data
shall be estimated. See 980 CMR 7.01(5)(e).
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through alternative means, such as an analysis of billing

data. Mr. Seavey has testified that such alternative means are
available to BELD. BELD's argument for not disaggregating
residential heating and non-heating customers is, therefore,
unpersuasive.

The Siting Council has criticized another electric
company for its failure to comply with Siting Council
regulations which require the disaggregating of residential
heating and non-heating customers. 1991 Nantucket Decision, 21
DOMSC at 231. Here, BELD has similarly failed to disaggregate
heating and non-heating customers. In order for the Siting
Council to approve BELD's residential energy forecast in its
next f£iling, BELD must initiate and complete a study of the
heating usage of residential electric heating customers, which
will assist the Light Department in develcping a comprehensive

understanding of electric heating usage in its service
territory, and commence a process designed to identify BELD's
residential customers with electric heat in compliance with
Siting Council regulations. The Siting Council notes that such
a study should assist the Light Department in the preparation
of more appropriate and reliable residential forecasts.

Accordingly, the Siting Council finds that BELD has
failed to establish that its forecast of residential energy
requirements is appropriate and reliable.

3. Commercial Enerqy Forecast
a. Description

BELD stated that it disaggregates commercial electricity

demand into three categories which correspond to the three
rates available to BELD commercial customers (Exh. HO-1,

pp. 20, 28, 38). These three categories and their contribution
to total commercial energy consumption in 1988 are: Small
Commercial (31 percent), Large Commercial (56 percent), and
Commercial Heating and Cooling (13 percent) (Exh. HO-1,

p. 63). The Light Department separates its customers into each
category based on the rate for which they qualify (Tr.,

pp. 13-14). The commercial sector accounted for 53 percent of

-21-




EFSC 89-32 Page 18

BELD's total energy requirements in 1988 (Exh. HO-1, p. 63).
BELD indicated that it uses separate regression
equations to forecast these three categories of commercial
customers (id.). BELD indicated that all three equations
utilize HDD as an explanatory variable, and that individual
equations also incorporate a number of the following
independent variables: employment, income, electricity price,
number of customers, and CDD (ig_t).l6 BELD obtained
forecasts of employment and per capita income from DRI (id.,
p. 22). BELD forecasted the number of customers in each rate
class with a regression equation using employment in Norfolk

County as the independent variable {(id.., p. 30).17

BELD made no adjustments to any of the regression
equations or results despite several references to C&LM
activities in the commercial sector (id,, p. 96, Exhs. HO-S-16,

16/ BELD provided a series of statistical analyses in
support of each of its commercial forecast equations
(Exh. HO-1, pp. 27, 37, 44). These analyses show that in each
instance, BELD's equation has the strongest statistical
significance of the equations evaluated.

BELD's equation forecasting small commercial energy
requirements uses price, income, employment, and HDD as
independent variables (jid., p. 27). BELD stated that it also
evaluated real income, real price, and CDD as explanatory
variables, but found these to be statistically weak (id.,
pP. 23). The R-sguared statistic for BELD's equation is .993
(id., p. 27). '

BELD's equation forecasting large commercial energy
regquirements uses number of customers, income, and HDD as
independent variables (id., p. 37). BELD stated that it also
evaluated employment and CDD as explanatory variables, but
found these to be statistically weak (id., p. 31). The
R-squared statistic for BELD's equation is .993 (id., p. 37).

BELD's equation forecasting commercial heating and
cooling energy requirements uses employment, HDD, and CDD as
independent variables (id., p. 44). BELD stated that it also
evaluated the number of customers, price, and Consumer Price
Index as explanatory variables, but found these to be
statistically weak (id., p. 40). The R-squared statistic for
BELD's equation is .917 {(id., p. 44).

17/ BELD projected average annual growth rates for
subsets of the commercial class as follows small commercial
(3.7 percent), large commercial (2.8 percent), and commercial
heating and cooling (0.3 percent) (Exh. HO-1, pp. 21, 30, 39).
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HO-5-18, HO-5-38). Mr. Seavey explained that adjustments for
conservation are unnecessary because econometric models
inherently identify conservation that occurs during the years
used as a database for the analysis, and project its effect
into the forecast (Tr., p. 120).

b. Analysis
The Siting Council has previously found BELD's forecast

of electricity price to be acceptable. For the purposes of
this review of the commercial forecast, the Siting Council
accepts BELD's forecast of employment and income. Further, the
Siting Council accepts BELD's use of HDD and CDD data from the
Blue Hills Observatory as appropriate and reliable. Finally,
the Siting Council accepts BELD's methodology of projecting
commercial customer numbers.

BELD's disaggregation of the commercial forecast into
small commercial, large commercial, and commercial heating and
cooling classes is a reasonable forecasting approach. The
Siting Council notes, however, that BELD's econometric
methodology limits its ability to capture important changes in
the energy usage patterns of its commercial customers.
Regression equations based on historical data do not reflect
trends in the patterns of consumption, such as increasing
natural conservation, until such trends are well-established.
Similarly, regression equations cannot reflect predictable
future trends, such as changes in electricity consumption due
to new federal efficiency standards.

Despite the limitations of its methodology, the Light
Department has not analyzed emerging trends which would warrant
adjustments of the forecast methocdology and its results. For
example, Mr. Seavey asserted that efficiency improvements will
be taken into account as the historic data reflects them.
While this statement is an accurate one, the Siting Council
notes that in the meantime, BELD may be overlooking variations
in consumption which could affect BELD's forecast. The Siting
Council has frequently stressed the importance of adjusting
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forecasts to incorporate the impact of factors, such as
efficiency improvements, which are not reflected in the
forecast methodology. 1991 CECo/CELCo Decision, EFSC 90-4,

pp. 28-29; 1991 Nantucket Decision, 21 DOMSC at 242-243; 1989
MECo/NEPCo Decision, 18 DOMSC at 333-334. The Siting Council
notes that the forecast of BELD's commercial class is
particularly important due to its magnitude -- about 53 percent

of system consumption overall.

Nevertheless, for the purposes of this review, the
Siting Council finds that BELD's forecast of commercial energy
demand is reviewable, appropriate, and reliable, The Siting
Council expects BELD to continue to explore ways to improve the
reliability of its commercial forecast as new data sources
become available and new explanatory variables are found to be

relevant.

4. Industrial Energy Forecast
a. Description

BELD stated that its industrial class was composed of 15
customers with a total demand of 51,493,192 kWh in 1388
(Exh. HO-1, p. 51). BELD stated that this usage accounted for
approximately 15 percent of BELD's total electricity sales
(id., p. 63). BELD reported that the 1989 industrial class
consumption was 50,860,010 kWh (Exh. HO-G-2). BELD indicated
that consumption for the industrial class is projected to

decline at an average annual rate of 0.1 percent over the
forecast period (Exh. HO-1, p. 47).

- BELD stated that it forecasted industrial class
electricity consumption using a separate econometric forecast

which incorporated number of customers, electricity price, and
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employment as independent variables (id., p. 52).18 BELD
stated that employment data were taken from the 1989 DRI
forecast of employment for Norfolk County {(id., p. 47), while

the number of customers was assumed to remain constant at the
1988 level. BELD also indicated that it holds annual meetings
with industrial customers to discuss their plans for changes in
activity and energy consumption (Exh. HO-D-22). However,
BELD's industrial forecast methodology does not incorporate
this information (gee id., Exh. HO-1, pp. 45-52).

BELD stated that, in order for a customer to qualify for
the industrial rate, it requires that: (1) electricity must be
used for industrial or manufacturing purposes; (2) total
electricity demand must be 300 kilovolt-amperes ("kva") or
more; and {(3) energy consumption must be in excess of 100,000
kWh per month (Exhs. HO-1, p. 45, HO-RR-2; Tr., p. 31). BELD's
witness, Mr. McGrath, identified two industrial customers which
did not meet these requirements (Tr., pp. 33, 37). The first
of these customers met the first two requirements but not the
third. Mr. McGrath indicated that an exception was made for
that customer because the requirements for inclusion in this
rate class had recently changed, and the Light Department
"would not penalize an existing industrial customer" by
removing them from the rate class (id., pp. 36-37).

The second customer identified by Mr. McGrath was the
Massachusetts Bay Transit Authority's ("MBTA") railroad
operation. Mr. McGrath indicated that the MBTA is very
sensitive to BELD's price of electricity, and, unlike other
industrial customers, has the ability to shift its purchases to

a neighboring electric company when more economical power is

18/ BELD provided a series of statistical analyses in
support of its industrial equation (Exh. HO-1, p. 52). These
analyses show that BELD's equation has the strongest
statistical significance of the equations evaluated. BELD
stated that it also evaluated real price and HDD as explanatory
variables, but found these to be statistically weak. The
R—-squared statistic for BELD's equation is .906 (id.).
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available from that source (id., pp. 34-35). 1In addition,

Mr. Seavey indicated that economic conditions would probably
affect MBTA usage of electricity differently than other
industrial customers (id., p. 34). However, Mr. Seavey stated
that "no effort [was] made to determine whether it would be
beneficial to further disaggregate any of the classes that were
forecasted” (id.). When asked about BELD's ability to perform
a separate forecast of railrocad usage, Mr. Seavey described the
difficulty of using an econometric forecast for that purpose:
"Itlhe statistical validity of a forecast involving a single
customer would be extremely poor. In a class with a single
customer, it's difficult, if not impossible, to forecast
reliably" (id., p. 166).

b. Analysis

The Siting Council accepts BELD's econometric eguation
methodology for forecasting industrial demand. However, the
Siting Council notes its concerns about three specific aspects
of the industrial forecast presented by BELD,

First, BELD makes no adjustments to its forecast to
reflect information gathered during its annual meetings with
industrial customers. Here, BELD's omission of information
that could potentially improve its forecast is a lost
opportunity that BELD should reexamine.

Second, BELD has published criteria for customers'
inclusion in the industrial rate class, but has waived these
criteria for certain customers. The Siting Council does not
take issue with BELD's business decision to offer industrial
rates to certain customers which do not meet its published
criteria. However, the Siting Council is concerned that, as a
consequence, the industrial rate class may contain customers
whose consumption patterns better suit them for inclusion in

the commercial forecast.19 BELD should define its industrial

19/ 1t is also possible that the commercial rate
class contains customers which do not meet BELD's criteria for
the industrial rate class, but whose consumption patterns are
well suited for inclusion in the industrial forecast.
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class, for forecasting purposes, so that all customers with
industrial class usage patterns, and only such customers,
regardless of their rate, will be included in the industrial
forecast.

Third, BELD has included the MBTA
forecast although BELD admitted that the MBTA does not share
the characteristics of the remaining industrial customers (Tr.,
p. 34). It is precisely for this reason that Siting Council

20 in the industrial

regulationslrequire a separate forecast for railroad usage.
See 980 CMR 7.03(7). BELD has argued that an econometric
forecast of a class with a single customer may be open to
question; however, this does not relieve the Light Department
of its obligation to develop an appropriate and reliable
methodology for forecasting MBTA usage.

Nevertheless, for the purposes of this review, the
Siting Council accepts BELD's forecast of industrial energy
requirements. In order for the Siting Council to approve
BELD's industrial energy forecast in its next f£iling, BELD
must: (1) examine alternate methodologies for forecasting MBTA
usage; (2) develop a schedule for implementation based on that
examination; and (3) develop a reasonable set of criteria for
identifying those customers whose patterns of energy
consumption suit them for inclusion in the industrial forecast,
and include all those customers, and only those customers, in
future industrial class forecasts.

5, Other Encrgy Forecasts

BELD projected energy consumption for two additional
21

classes -- streetlighting, and losses and internal use.

20/ The MBTA's consumption represented nine percent
of the industrial class consumption in 1989 (Exh. HO-D-2).

21/ BELD reported no sales for resale throughout the
historical and forecast periods (Exh. HO-1, p. 63).
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a. BStreetlighting Forecast

BELD's streetlighting consumption in 1988 was
5,190,000 kWh, accounting for 1.4 percent of its total energy
requirements (Exh. HO-1, p. 63). BELD stated that future
consumption was predicted with an econometric forecast, using
residential energy usage as the independent variable
(Exh. HO-D-2). BELD explained that it assumed that, since new
street lights are only installed on public roads, which are
primarily residential, increases in streetlighting usage should
correlate with residential usage resulting from new customers
(Exh. HO-D-2). BELD indicated that it did not attempt to use
the number of streetlights as a variable in the forecast,
although that data was available (Tr., pp. 39-40). BELD noted,
however, that "[s]treetlighting usage is largely a function of
the number of gstreetlights in operation”" (Exh. HO-D-2).

BELD's streetlighting forecast predicts an average
annual growth rate of 1.7 percent (id.). However, Mr. McGrath
stated that BELD had undertaken a streetlighting "conversion
program" since the current filing, and that streetlighting
requirements are "declining, not increasing” (Tr., p. 40). 1In
fact, streetlighting usage declined by approximately 17 percent
in 1989 relative to 1988 (Exh. HO-G-2).

BELD's methodology for forecasting streetlighting energy
use raises several concerns. BELD recognized that the number
of streetlights in operation would affect a forecast of
streetlight usage. BELD also noted that increased
streetlighting usage would be correlated to the demand from new
residential customers. Yet, BELD omitted both these predictors
in its streetlighting equation. Instead, BELD's forecast was
based entirely on total residential energy sales. BELD used
that variable without analyzing the alternatives, including the
two which BELD had identified as applicable. In addition, the
actual decline in streetlighting energy requirements clearly
demonstrates the need for a forecast model which can adapt to
changes in energy'use, such as BELD's streetlighting conversion

program.
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BELD has failed to support its selection of total
residential energy sales as the major explanatory variable in its
regression equation for streetlighting usage. 1In addition, BELD's
own recognition of downward trends in streetlighting usage have
cast serious doubt on the reliability of the forecast.
Accordingly, the Siting Council finds that BELD has failed to
establish that its forecast of streetlighting energy requirements
is either appropriate or reliable. In order for the Siting
Council to approve BELD's streetlighting forecast in its next
filing, BELD must identify and analyze the key variables that
affect streetlighting usage, and incorporate the results of that
identification and analysis into its streetlighting forecast

methodology.

b. Losses and Interna) Use Forecast
BELD indicated that its losses and internal use projections

represent eight percent of the Light Department's total energy
" requirements for each year of the forecast (Exh. HO-1, p. 63}.
The Siting Council has criticized utility filings which do
not properly document forecasting methodologies for losses and for
internal use, and has notéé that a company's filihg must be
supported by sufficient documentation. 1990 MMWEC Decision, 20
DOMSC at 36-37; 1989 MECo/NEPCo Decision, 18 DOMSC at 327-328;
Eagtern Utilities Associates, 11 DOMSC 61,65 (1984). Here, BELD
has provided no documentation of its forecast methodology for
losses and internal use.22 Consequently, for the purposes of
this review, the Siting Council makes no finding on the forecast
of losses and internal use. In order for the Siting Council to
approve BELD's losses and internal uses forecast in its next
filing, BELD must provide a description and analysis of its
forecasting methodology for energy requirements due to losses and

internal use.23

22/ The Siting Council notes that the only reference in
the filing to the losses and internal use forecast is a column in

23/ The 8iting Council notes that such documentation is
required by Siting Council regulation. 980 CMR 7.03(7)(a)9.
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6. Conclusions on the Energy Forecast
The Siting Council has found that BELD has failed to
establish that (1) its forecast of residential energy

requirements is appropriate and reliable, and (2) its forecast
of energy requirements for the streetlighting sector is
appropriate and reliable.

Further, the Siting Council has found that BELD has
established that its forecast of commercial energy demand is
reviewable, appropriate, and reliable. The Siting Council has
also accepted BELD's methodology for forecasting electricity
prices and its forecast of enerqy requirements for the
industrial sector. Finally, the S8iting Council has made no
finding regarding the Light Department's forecast of losses and
internal use.

The Siting Council finds that, on balance, BELD has
established that its forecast of energy requirements is

reviewable, appropriate, and reliable.

D. Peak-Load Forecast

BELD forecasted its peak load to grow at an average
annual rate of approximately two percent over the forecast
period (Exh. HO-1, p. 7). BELD forecasted summer peak demand
at the end of the forecast period to be 94 MW (id., p. 64).

BELD stated that it derived its forecast of summer peak
loads24 from the energy forecast by analyzing load factors
for the years 1978 through 1988 (id., p. 53). BELD calculated

summer peak locad as the average hourly energy consumption

during a yvear divided by the expected load factor (id.. HO-1,
p. 53; Tr., pp. 54-55). BELD defined the expected load factor
as the average of the past eleven years' annual system load
factors (Exh. HO-1, p. 53). The Light Department stated that
it assumed that the load factor would remain constant over the
forecast period (Tr., pp. 54-55).

24/ BELD is a summer peaking system (Exh. HO-1,
p. 53).
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In the past, the Siting Council has approved
methodologies similar to BELD's peak load forecasting
methodology. See 1990 MMWEC Decision, 20 DOMSC at 34-35; 1988
EUA Decision, 18 DOMSC at 96-97. Therefore, for the purposes
of this review, the Siting Council finds that BELD's forecast

0of peak load requirements is reviewable, appropriate, and
reliable.

However, the Siting Council notes that this methodology
has significant limitations because of its failure to capture
any of the underlying factors that cause peak load. For
instance, BELD's peak-load forecast was not disaggregated into
customer classes, and did not account for important peak-load
determinants such as weather effects and varying consumption
patterns during different months, days, and hours. The Siting
Council has criticized other utilities' peak load forecasts
based on similar deficiencies. 1991 Nantucket Decision, 21
DOMSC at 251-253; 1990 MMWEC Decision, 20 DOMSC at 37-39; 1989
MECo/NEPCo Decision, 18 DOMSC at 329-335; 1989 BECo Decision,
18 DOMSC at 222-223; Northeast Utilities, 17 DOMSC 1, 17 (1988)
("1988 NU Decision").

As the Siting Council noted in 1982, considerable

advances in peak-load forecasting methodologies have been
made. Northeast Utiljties Companies, 8 DOMSC 62, 108-109
(1982) ("1982 NU Decision”). Despite these advances, BEILD's
methodology remains aggregated and fails to take into
consideration major factors which affect peak load. In order
for the Siting Council to approve BELD's peak lcocad forecast in
its next filing, BELD must develop and present an analysis of
alternative peak load forecasting methodologies, which should
at least include a summary of: (l}) a comparison of the
strengths and weaknesses of BELD's present methodology and
alternative methodologies; (2) a comparison of the level of
disaggregation achieved by each alternative methodology; and
(3) a comparison of the manner in which each alternative
methodology incorporates the major factors which affect peak
load. This analysis should assist the Light Department in
selecting a forecasting methodology
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that may result in a more appropriate and reliable peak load
forecast.

E. Conclusions on the Demand Forecast

The Siting Council has found that (1) BELD has
established that its forecast of energy requirements is
reviewable, appropriate, and reliable, and (2) BELD's forecast

of peak-load requirements is reviewable, appropriate, and
reliable. Accordingly, on balance, the Siting Council hereby
APPROVES BELD's 1989 demand forecast.

In approving this forecast, the Siting Council
recognizes the fact that this is BELD's first independent
demand forecast presented to the Siting Council. In the
future, we expect BELD to improve its forecasting methodologies
and techniques, to be prepared to justify its selection of
forecasting methodologies, and to submit a filing in
conformance with Siting Council regulations. In addition, the
Siting Council must raise two significant and fundamental
concerns regarding the current filing.

First, BELD indicated in its previous filing that its
forecast of residential energy demand would be disaggregated
into electric heating and non-heating demand (Exh. HO-D-2).
Such disaggregation is clearly required by Siting Council
regulations and supported by numerous examples of case
precedent. The Siting Council is concerned that BELD has
delayed making this basic yet essential improvement to its
forecast.

Second, BELD provided no analyses of the sensitivity of
its forecast to major underlying assumptions and
parameters.25 In particular, BELD provided no indication of
whether, or how, changes in assumptions and parameters such as

25/ The Siting Council's regulations require
forecasting methodologies to be designed so as to accommodate
sensitivity testing of major assumptions and parameters.

S8ee 980 CMR 7.09(2)(a).
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the economic, demographic, or electricity price forecasts would
result in significant changes in the demand forecast. The
Siting Council has implemented standards for reviewing utility
forecasts which explicitly recognize the risks associated with
projections of demand and supply as well as the necessity for
utilities to plan resources in a creative and dynamic manner.
Commonwealth Flectric Company, 15 DOMSC 125, 134-135 (1986)
("1986 CELCo Decision"). Given the uncertainties inherent in

enerqgy and peak-load forecasts and their role as key inputs in
the supply planning process, utilities must provide a
quantitative basis for analyzing the effects of forecast
uncertainties on supply planning.

BELD's response to the specific recommendations and
c¢riticisms contained in our analysis of the various elements of
BELD's forecast should address the first of these concerns. 1In
regard to the second concern, the Siting Council notes that
electric companies routinely test the sensitivity of their
demand forecast to a range of outcomes based on modifications
to key variables. 1991 Nantucket Decision, 21 DOMSC at 219;
1989 MECo/NEPCo Decision, 18 DOMSC at 328; 1989 BECo Decision,
18 DOMSC at 222-223., 1In order for the Siting Council to
approve BELD's demand forecast in its next f£iling, BELD must

provide tests of the sengitivity of its energy and peak-load
forecasts to one or more major underlying assumption{s) or
parameter{s) of each of those forecasts.
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III. ANALYSIS OF THE SUPPLY PLAN

A, §HStandard of Review
In keeping with its mandate in G.L. c. 164, sec. 69H, to

"provide a necessary energy supply for the Commonwealth with a
minimum impact on the environment at the lowest possible cost,"
the Siting Council reviews two dimensions of an electric
utility's supply plan: adequacy and cost.26
The adequacy of supply is a utility's ability to provide
sufficient capacity to meet its peak loads and reserve
requirements throughout the forecast period. Cambridge
Electric Light Company, 12 DOMSC 39, 72 (1985); Boston Edison
Company, 10 DOMSC 203, 245 (1984). The Siting Council has

determined that different standards of review are appropriate

and necessary to establish supply adequacy in the short run and
the long run. 1986 CELCo Decision, 15 DOMSC at 134. To
establish adequacy in the short run, a company must demonstrate
that it has an identified, secure, and reliable set of energy
and power supplies. In essence, the company must own or have
under contract sufficient resources to meet its capability
responsibility under a reasonable range of contingencies. If a
company cannot establigh that it has adequate supplies in the
short run, that company must then demonstrate that it operates
pursuant to a specific action plan guiding it in being able to
rely upon alternative supplies in the event of certain
contingencies. 1987 BECo Decision, 15 DOMSC at 309-322; 1986
CELCo Decision, 15 DOMSC at 134-135, 144-150, 165-166.2%'

To establish adequacy in the long run, a company must

26/ piversity, which in past Siting Council decisions
has been discussed separately, now is treated within the
discussion of least cost (see Section III.E.2.b, below).

27/ The short run is defined as the four year period
measured from the time in a proceeding that (1) the final
discovery or record response is submitted, or (2) the final
hearing is held, whichever is later. 1989 MECo/NEPCo Decision,
18 DOMSC at 343; 1989 BECo Decision, 18 DOMSC at 225 n.10, 245,
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demonstrate that its planning processes can identify and fully
evaluate a reasonable range of resource options on a continuing
basis while allowing sufficient time for the company to make
appropriate supply decisions to ensure adequate, cost-effective
energy and power resources over all forecast years. Generally,
a supply plan that meets the least-cost standards set forth
below is deemed adequate in the long run.

The Siting Council next determines whether a supply plan
minimizes the cost of power (that is, whether it ensures
least-cost supply) subject to trade-offs with adequacy,
diversity, and the environmental impacts of construction and
operation of facilities. Nantucket Electric Company, 15 DOMSC
363, 384-390 (1987) ("1987 Nantucket Decision"). Recognizing
that supply planning is a dynamic process carried out under

circumstances which make it difficult for a company to identify
with exactitude all the power resources it plans to rely upon in
the latter years of its long-range forecast (1987 Nantucket

Decision, 15 DOMSC at 378-379, 384, 390-391; 1987 BECo Decision,
15 DOMSC at 301, 322-323, 339-348; 1986 CELCo Decision, 15 DOMSC

at 133-135; Fitchburg Gas and Electric Light Company, 13 DOMSC
85, 102 (1985)), the Siting Council's review of the long-run

cost of the supply plan generally focuses on a company's supply
planning methodology. 1987 BECp Decision, 15 DOMSC at 339-349;
1986 CELCo Decision, 15 DOMSC at 136-138.

The Siting Council reviews the company's processes of

identifying and evaluating a variety of supply options. 1In
reviewing a company's resource identification process, the
Siting Council analyzes whether that company identified a
reasonable range of resource options by (1) compiling a
comprehensive array of available resource options, and

(2) developing and applying appropriate criteria for screening
its array of available resource options. In reviewing a
company's resource evaluation process, the Siting Council
determines whether that company (1) develcped a resource
evaluation process which fully evaluates all resource options,
including the treatment of all resource options on an equal
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footing, and (2) applied its resource evaluation process to all
of its identified resource options. 1%91 Nantucket Decision, 21
DOMSC at 261-262; 1990 MMWEC Decision, 20 DOMSC at 43; 1989
MECo/NEPCo Decision, 18 DOMSC at 343; 1989 BECo Decision, 18
DOMSC at 250-280; 1988 EUA Decision, 18 DOMSC at 111-130.

B. Previous Supply Plan Review

In the 1988 BELD Decision, the Siting Council approved
BELD's supply plan without conditions. The 8S8iting Council
noted, however, that the supply plan reviewed in that decision
was the first independent supply plan of BELD to be reviewed by
the Siting Council and considered that fact along with BELD's
stated intention "to increase its analytic and evaluative
capabilitie§, and to apply them to its supply planning process"
in reaching its decision. 1988 BELD Decision, 18 DOMSC at 22.

Even in c¢ases where approvals without conditions were

made, the EFSC reviews issues raised in previous cases to
determine the utility’'s response to the previous decision. 1989
BECo Decigion, 18 DOMSC at 208, 210; 1989 MECo/NEPCo Decisgion,
18 DOMSC at 302, 313. Specifically, the Siting Council noted in
‘the 1988 BELD Decision, that BELD had failed to demonstrate that
it fully evaluated the resource options that it had identified
(18 DOMSC at 16). Additionally, the Siting Council found that
BELD's analysis of resource combinations failed to ensure a

least-cost resource mix and placed an incordinate emphasis on
adequacy at the expense of cost considerations. Id. at 18, 20.
The Siting Council also noted that BELD had failed to
demonstrate that all resource options were analyzed on an egual
footing. Id. at 21. The Siting Council considers BELD's
response to these concerns in this review of BELD's supply plan.

C. Supply Planning Process
BELD stated that: (1) least-cost supply planning is the

goal of the Light Department (Exh. HO-1, p. 8); (2) least-cost
planning is the basis for its decisions about adequacy (Tr.,
pp. 143-144); and (3) it plans its new supplies to minimize
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revenue requirements (BExh. HO-1, pp. 84-85). BELD stated that
its supply planning objectives are: (1) reduced o0il dependency;
(2) improved diversity; and (3) rate stability (id., p. 8).

BELD asserted that its supply planning process emphasizes
the evaluation of future supply and demand-side options {(igd..
p. 73). BELD stated that if its projections of committed supply
resources are insufficient to meet load requirements projected
by BELD's load forecasting model, an optimum mix of generic
coal-fired capacity and gas-fired combustion turbines is assumed
for capacity additions (id., p. 84). BELD stated that these
generic capacity additions are combined with the committed

supply resources and an optimum mix of capacity is then
determined through use of BELD's supply screening model (id.).
BELD indicated that new resource options are then individually
compared to this assumed mix of optimum resources (id.).

To identify least-cost supply additions, BELD stated that
the cost and performance characteristics of each new resource
option identified by BELD are inserted into the supply screening
model (id.,, p. 8l1). BELD indicated that this model optimizes
the existing resource mix with the new option and produces an
estimate of total system production costs (id.). According to
BELD, after using the supply screening model to approximate its
least-cost supply plan, BELD combined the selected options in a
production costing model, utilizing more specific performance
data, e.,q9., ramp rates, to generate detailed production cost
data (id., p. 85, Exh. HO-S-31). BELD stated that it then
applied the data from the production costing model and BELD's
load forecasting model to its revenue reguirements model to
project revenue needs and electricity prices for the option or
options which produced the lowest total power supply cost in the
supply screening model (Exh. HO-S-31). BELD compared total
system costs, as estimated by the supply screening model, of
various supply plans with different new resources to select the
least-cost incremental resource (Tr., pp. 70-72).

BELD stated that it used its supply screening model to
analyze more than thirty resource options, including non-utility
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generation proposals, modifications to its own units, and a load
management optioh (Exhs. HO-1, pp. 86-89, HO-S-18, HO-8-28).
BELD reviewed offers of capacity and found that the
characteristics and contract terms of two non-utility generation
projects, the MASSPOWER Project28 for base and intermediate

29 for

capacity, and the Sterling Project combustion turbine
peaking capacity, produced a least-cost mix over the long-term
planning horizon (Exh. HO-1, pp. 86, 88-90; Tr., p. 73). BELD
used these two non-utility projects throughout the forecast
period to meet projected capacity needs (Exh. HO-1, pp. 88-95).
BELD stated that it used the MASSPOWER and Sterling units as
"prox[ies] for all the resources that might be available" (Tr.,
p. 182). The Light Department explained that it assumes
projects very similar to these, with their specific costs
escalated for the appropriate year of construction, would be
available (id., p. 73). BELD stated that it relied upon that
assumption for its supply plan (id.). According to BELD, it can
evaluate additional new resource options relative to these units
by comparing the system costs when the new option is included in
the system, with the system costs when the MASSPOWER and
Sterling proxy units are included in the system (id.,

pp. 71-74). BELD stated that if inclusion of the new option
provides lower costs, the supply plan is amended to include the
new option (id.).

D. Adequacy of the Supply Plan

1. Adequacy of the Supply Plan in the Short Run

a., Definition of the Short Run

As noted in Section III.A., above, the Siting Council has
defined the short run for all electric companies as four years

28/ The MASSPOWER project is a 220 MW gas—fired
cogeneration plant under development in Springfield,
Massachusetts (Exh. HO-1, p. 88).

29/ The Sterling Project is a 75 MW oil-fired
independent power project proposed for development in Sterling,
Massachusetts (Exh. HO-RR-5),
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from the date of the final hearing or from the date of the
response to the final record request, whichever is later.

BELD's hearing was held on December 11, 1990 and the final.
record request response was dated December 21, 1990. Consistent
with previous Siting Council decisions, the short run in this
proceeding extends from the winter of 1930-1991 through the
summer of 1994,

b, Base Case Supply Plan
The data shown in Table 1 compare BELD's projected system

resource capability to its peak load capability responsibility
30

over the short-run forecast period. These data indicate
that BELD is projecting a short-run capability surplus of from

0.4 percent to 8.1 percent during summer peak periods.

30/ In the projected system resource capability
contained in its forecast filing, BELD included Potter II at a
summer capacity rating of 71 MW and a winter capacity rating of
87 MW. BELD asserted in the hearing that repairs had been made
to the Potter II hot gas path, allowing the plant to operate at
full capacity for the first time in over a decade
(Tr., pp. 123-125). Mr, Keenan testified that the summer and
winter ratings of the plant had been 71 MW and 87 MW
respectively, prior to the repairs and are presently 76 MW in
the summer and 96 MW in the winter (id.). 1In regard to BELD's
assertions as to the increased capacity of Potter II, the
Siting Council notes that, despite repeated inquiries on the
part of Siting Council staff, the Light Department failed to
provide any detailed information or documentation in support
thereof. BELD has failed to provide the Siting Council with
any documentation regarding: (1) the extent of the maintenance
activities performed; (2) the impact of the maintenance
activities on the type of service provided or limitations to
that service; or (3) the impact of the maintenance activities
on the future performance, availability, and reliability of the
unit. In light of this lack of documentation, BELD has not
established in this proceeding that it can rely upon any
incremental capacity increase at Potter II through the forecast
period. Therefore, the Siting Council reviews the adequacy of
the supply plan as it was filed, with the summer capacity of
Potter II at 71 MW and the winter capacity at 87 MW..

The Siting Council also is concerned with the manner in
which the Light Department integrated its decision regarding
the Potter II unit into its supply planning process. The
Siting Council reviews this issue in Section III.E.Z2.a, below.
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Accordingly, the Siting Council finds that BELD has
established that its base case supply plan is adequate to meet

requirements in the short run,

c¢. Short-Run Contingency Analysis

In order to establish adequacy in the short run, a
company must establish that it can meet its forecasted needs
under a reasonable range of contingencies. BELD originally
identified three contingencies which could impact short-run
adequacy: (1) the failure of the Seabrook Nuclear Generating
Station ("Seabrook®) to commence operation;31 {2) the failure
of the Newbay Cogeneration Project ("Newbay Project") to
operate:32 and (3) the double contingency of both of these
occurring. During the course of this proceeding, BELD provided
documentation that Seabrook is currently on-line and providing
power at full capacity (Exh. HO-RR-13). BELD, therefore,
asserted that it no longer needed to plan for the contingency
of Seabrook failing to provide the purchased power. The Siting
Council agrees with this position. However, the Siting Council
notes that although BELD assumed that a power purchase contradt
for 2.55 MW with the New York Power Authority ("NYPA") would be
continued beyond its June 30, 1994 termination date, BELD
provided no documentation to support the validity of this
assumption (Tr., p. 145). 1In fact, BELD's forecast clearly
provides that the NYPA purchase terminates on that date (Exh.
HO-1, p. 112). Therefore, in order to evaluate the adequacy of
BELD's short-run supply plan, the Siting Council analyzes the
following three contingencies: (1) the failure of the Newbay
Project to operate; (2) the termination of the NYPA power

31/ BELD has purchased 7.06 MW from Seabrook, a nuclear
generating station located in Seabrook, New Hampshire (Exh. HO-1,
p. 104). '

32/ BELD has purchased 6 MW from the 72.5 MW Newbay

Project, a qualifying facility ("QF") proposed to be built in East
Providence, Rhode Island (Exh. HO-1, p. 104).
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purchase contract on June 30, 1994; and {(3) the double
contingency of the cancellation of the Newbay Project and the

termination of the NYPA supplies.

i. Cancellation of Newbay Contingency

If the Newbay Project failed to come on line as planned,
BELD would be unable to receive 6 MW for which it contracted,
beginning in the summer of 19%91. 1In this case, BELD would
incur a resource deficiency in the summer of 1993 of 0.6 MW
(0.7 percent) and a deficiency in the summer of 1994 of 6 MW
(7.3 percent) {see Table 2) (id., p. 106). BELD stated that
its action plan for this scenario is (1) to rely on NEPOOL for
capacity in the summers of 1993 and 1994 and pay NEPOOL
deficiency charges, and (2) to move the planned reactivation of
Potter I forward one year, from the summer of 19%6 to the
summer of 1995 (id.). However, BELD stated that within 15
months Potter I can be modified and brought on line with the
capability both to burn gas and o0il, and the capability to
generate an additional two MW of capacity (id., p. 87).33
BELD suggested that Potter I, as a short-lead-time resource,
can provide flexibility for meeting various contingencies
{(Tr., p. 186).

The Siting Council notes that under this contingency
BELD would have inadequate resources in the summers of 1993 and
1994, As stated above, the Siting Council's standard in the
event that a company fails to establish that it has adequate
supplies in the short run requires that the company demonstrate
that it operates pursuant to a specific action plan gquiding it
in being able to rely upon alternative supplies. BELD, by

33/ BELD provided analyses of the relative costs of
NEPOOL deficiency charges and the earlier reactivation of
Potter II, and stated that the NEPOOL charges were the
least-cost option (Exh. HO-1, p. 91), The Siting Council
emphasizes that an electric utility has the obligation to
demonstrate that it has identified a secure and reliable
source(s) of energy and power supplies to meet its short-run
requirements.

. & .
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amending its action plan to include the reactivation of
Potter I within 15 months if needed, would have sufficient
resources to meet its requirements in 1993 an 1994 under this
contingency.

However, BELD's intention tec rely on NEPOOL in its
acticon plan raises serious concerns. While the Siting Council
recognizes the benefits of Massachusetts utilities'
participation in NEPCOL in the areas of economical energy and
reliability, these benefits in no way eliminate the
responsgibility of BELD or any cther utility to provide adequate
supplies to its customers. The Siting Council's concern with
the use of NEPOOL deficiency charges as a planning tool should
be obvious if one considers the likely results on a peak demand
daf if multiple NEPOOL members relied on this approach.
Reliance on NEPOOL for capacity supplies should cccur only for
unplanned capacity shortages. Reliance on NEPOOL deficiency
charges for planning purposes shifts BELD's responsibility for
providing an adequate energy supply to NEPOOL and is clearly
not acceptable. |

Nevertheless, if all other resources in the base case
supply plan remain available to the Light Department, an action
plan involving the accelerated reactivation of Potter I would
meet the resource deficiency in the summers of 1993 and 1994 in
the event of the cancellation of the Newbay Project.
Accordingly, for the purposes of this review, the Siting
Council finds that BELD can meet the resource deficiencies in
1993 and 1994 and has adequate resources to meet its system
capability responsibility in the short run in the event of the
cancellation of the Newbay Project.

ii. Termination of NYPA Contract Contingency

Under the scenario of the termination of the NYPA power
purchase agreement, BELD's purchase of 2.55 MW would cease
beginning in the summer of 1994. 1In this case, BELD would
incur a resource deficiency in the summer of 1994 of 2.5 MW
(3 percent of peak) (see Table 2) (Exh. HO-1, p. 104). BELD
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did not identify an action plan for this specific contingency,
but the Siting Council assumes that BELD would rely on the
reactivation of Potter I in this scenario as well.

Therefore, for the purposes of this review, the Siting
Council finds that BELD can meet the resource deficiency in the
summer of 1994 and has adequate resources to meet its system
capability responsibility in the short run in the event of the
termination of the NYPA contract.

iii. Double Contingency of Cancellation of

Newbay and Termination of NVPA Contract

A possible combination of short-run contingencies would
be the termination of the NYPA contract and the cancellation of
the Newbay Project. If all other resources in its base case
supply plan remain available to BELD, this double contingency
would produce ghort-run resource deficiencies of 0.6 MW
(0.7 percent) in the summer of 1993 and 8.5 MW (10.4 percent)
in the summer of 1994 (see Table 2) (Exh. HO-1, p. 106). While
BELD did not identify an action plan for this specific
contingency, it did provide an action plan for deficiencies
resulting from the contingency of Seabrook's failure to operate
that are similar to the above deficiencies. This action plan
consists of: (1) purchases from a generic non-utility
generation project for which BELD uses MASSPOWER as a Proxy:;
{2) reliance on NEPOOL deficiency charges; and (3) the
advancement of the reactivation of Potter I to 1995 (jid.,
pp. 92, 94-95)., As previously noted, with the capacity from an
earlier reactivation of Potter I, BELD would have sufficient
resources to meet its requirements in the event of this double
contingency.

However, the Light Department's action plan, which
contains the assumption that it will make purchases from a
generic non-utility generator, raises concerns. With its
reliance on a generic proxy unit in this action plan, BELD has
failed to identify any specific non-utility generator which
would be available to BELD in the event of a capacity
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deficiency. 1In addition, BELD has failed to describe how it
would acquire such resources. BELD has simply assumed that
capacity or energy will be available in the event of a
reasonable contingency. This clearly does not meet the Siting
Council standard of operating pursuant to a specific action
plan which will guide the Light Department to alternative
supplies in the event that this, or another, contingency
occurs.34 The reliance on assumed future availability of
capacity without any assurances regarding such availability or
any defined plan for acquiring such capacity, would leave BELD
vulnerable to significant supply inadequacies in the event of a
future capacity shortage.35

Nonetheless, for the purposes of this review, the Siting
Council finds that BELD can meet the resource deficiencies in
the summers of 1953 and 1994 and has adequate resources to meet
its system capability responsibility in the short run in the
event of the cancéllation of the Newbay Project and the
termination of the NYPA contract.

iv. Conclusions on the Short-Run
Contingencyvy Analysis
The Siting Council has found that BELD: (1) can meet the

34/ The Siting Council notes that BELD has identified
numerous non-utility supply options as part of its least-cost
supply planning process (Exhs. HO-8-28, HO-S-35).
Additionally, the Siting Council notes BELD's participation in
the Public Power Resource Development Group ("PPRDG") which
provides assistance in the identification of resource options
(Exhs. HO-8-17, HO-5-33, HO-S-34, HO-S5-35). While BELD may be
able to rely upon such information as a means of identifying
specific resources which may be available at the time possible
contingencies result in a resource need, the Siting Council
requires an electric company to clearly establish that it
operates pursuant to a specific plan that will enable it to
actually acquire the necessary capacity.

35/ The Siting Council set forth its concerns with an

action plan consisting of BELD's reliance on NEPOOL deficiency
charges in Section III.D.l.c.1, above.
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resource deficiencies in 1993 and 1994 and has adequate
resources to meet its system capability responsibility in the
short run in the event of the cancellation of the Newbay
Project; (2) can meet the resource deficiency in the summer of
"1994 and has adequate resources to meet its system capability
responsibility in the short run in the event of the termination
of the NYPA contract; and (3) can meet the resource
deficiencies in the summers of 1993 and 1994 and has adeguate
resources to meet its system capability responsibility in the
short run in the event of the cancellation of the Newbay
Project and the termination of the NYPA contract.

Accordingly, the Siting Council finds that BELD's supply
plan is adegquate to meet its system capability responsibility
in the short run under a reasonable range of contingencies.

2, Adequacy of the Supply Plan in the Long Run

BELD's long-run planning period is the remaining
forecast horizon beyond the short run; this extends from the
winter of 1994-95 through the summer of 1998. BELD's base case
supply plan as presented in the petition does not satisfy its
long~run capability responsibility.

As previously discussed in Section III.A, above, the
Siting Council requires an electric company to establish
adequacy in the long run by demonstrating that its planning
process can identify and fully evaluate a reasonable range of
resource options. The ability of BELD's supply planning
process to identify and fully evaluate a reasonable range of
resource options is fully discussed from the perspective of
least-cost supply planning in Section III.E, below.

As indicated in Section III.E, below, BELD has failed to
establish that it identified and fully evaluated a reasonable
range of resource options. Accordingly, the S8iting Council
finds that BELD has failed to establish that its supply
planning process ensures adequate resources to meet
requirements in the long run.
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3. Conclusions on Adeguacy of the Supply Plan
The Siting Council has found that BELD has established

that (1) its base case supply plan is adequate to meet
requirements in the short run, and (2) its supply plan is
adequate to meet its system capability responsibility in the
short run under a reasgonable range of contingencies. The
Siting Council also has found that BELD has failed to establish
that its supply planning process ensures adequate resources to
meet requirements in the long run. However, the Siting Council
notes that BELD's base case supply plan would satisfy
capability responsgibility throughout the long-run planning
period with the exception of the summer of 1995 (Exh. HO-1,
p. 104).

Accordingly, the Siting Council finds that, on balance,
BELD has established that it has adequate rescurces to meet its
projected requirements throughout the forecast period.

E. Least Cost S 1
In this section, the Siting Council reviews BELD's

processes for identifying and evaluating resource options.

1. Identification of Resource Options

BELD identified generation and load management options
for evaluation. The Siting Council focuses its review on
whether BELD identified a reasonable range of resource options
by (1) compiling a comprehensive array of available resource
options, and (2) developing and applying appropriate criteria
for screening its array of resource options.

a. Available Resource Options
In order to determine whether BELD compiled a

comprehensive array of available resource options{ the Siting
Council must determine whether BELD compiled adequate sets of
available resource options for each type of resource identified

during this proceeding.
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i, Tvpes of Resource Sets

In the course of this proceeding, BELD identified four
types of resource sets for consideration in its supply planning
process: (1) purchases from non-utility cogeneration and small
power developers; (2) peaking capacity from combustion
turbines; (3) load management options; and (4) refurbishment
and modifications to BELD-owned units (Exhs. HO-1, pp. 86-89,
96, HO-S-31).°5°

BELD stated that it had not identified long-term
purchases from other utilities because they knew of no such
offerings (Tr., p. 67). BELD explained that no utility had
contacted it offering long-term power sales (id.). BELD did
not indicate whether it sought to locate such purchases, or why
it failed to identify any (id.). The Siting Council notes
that, in the past, BELD has been successful in arranging
purchases from other utilities (Exh. HO-1, p. 112). Given the
size of BELD's system and the fact that it is interconnected
with the New England power grid, purchases of supplies from
other utilities should constitute an important resource set
that BELD should not fail to identify and analyze.

With respect to conservation, BELD stated that "BELD is
gathering data to analyze the economics of commercial lighting
efficiency programs..." and that "each of these options will be
analyzed using the integrated planning process"” (id., p. 96).

However, BELD did not indicate during the course of this
proceeding whether these options were currently being evaluated
in BELD's supply planning process. Mr. McGrath testified that
the Light Department was "in the process of retrofitting all

36/ The Siting Council notes that BELD, in its
filing, analyzed the refurbishment of its Potter I unit as a
part of its least-cost planning methodology (Exh. HO-1, p. 86)
and included the unit in its base case supply plan in the
summer of 1996 (id., Table E-17). BELD also indicated that it
was gathering data to analyze the economics of the
refurbishment of BELD's Diesel 2 unit and modifications to its
Potter II unit to increase their output and efficiency (id.,

p. 96).
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lighting in town buildings" (Tr., p. 83). Mr. McGrath also
testified that another commercial customer, the Flatley
Corporation, had approached the Light Department with a
lighting retrofit proposal and had been granted a rebate for
work in five bulldings (id., pp. 90-91). BELD further stated
that these two programs have not been offered to other
commercial customers, and were not included as resources in the
resource plan (id., pp. 90-91, 119).

Despite BELD's recent evaluation of these two specific
conservation programs for these two specific customers, the
Siting Council notes that BELD has not actually (1) identified
conservation as a resource set, or (2) evaluated conservation
programs as part of its integrated planning process.37 The
Siting Council also notes that G.L. c. 164, sec. 69J sets forth
that an electric company's long-range forecast must include an
adequate consideration of conservation.

Accordingly, based on the foregoing, the Siting Council
finds that BELD has failed to identify a reasonable range of
resource sets. Nevertheless, the 8Siting Council proceeds with
its analysis of the compilation of resource sets which BELD has
identified and evaluated.

37/ BELD indicated that it has implemented limited
conservation measures, but that none of these are considered
resource options (Tr. pp. 119-120). Two examples illustrate
BELD's approach to conservation. First, BELD provides audits
to residential customers who request them (id.; Exh. HO-S-16).
These audits include a limited installation of conservation
measures but no attempt to calculate the energy and capacity
savings from this program is made by BELD (id.). Second, BELD
described a program to distribute to each residence in
Braintree 67-watt incandescent light bulbs to replace 75-watt
bulbs (Tr., pp. 83-89). BELD provided no indication that this
distribution had been evaluated as a resource option. When
asked about efforts by BELD to monitor this program and
determine its cost-effectiveness, BELD indicated that it did
not have any estimates of customers' use of the bulbs and that
"it would not be cost-effective to try to f£ind out if they d4id
[install them]" (Tr., p. 86).
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ii., Compilation of Resource Sets

With respect to purchases from non-utility cogeneration
and small power producers, BELD stated that it had compiled
information regarding approximately 30 non-utility cogeneration
or renewable small power projects (Exh, HO-S-28). BELD
indicated that it has joined the PPRDG, an association of nine
public power electric utilities that provides data gathering
and screening assistance on supply options and, recently, on
demand-~side options (Exhs. HO-1, p. 76, HO-5-32; Tr.,
pp. 67-69). BELD stated that it relies on the PPRDG to
maintain contact with non-utility developers, and to provide a
matrix of data and initial evaluations of non-utility projects
(Exh. HO-RR-5; Tr., pp. 64-65). BELD indicated that, following
the 1988 BELD Decision, this new process replaced the informal
process used in the past to compile non-utility purchase
options (Tr., p. 65). BELD identified projects under
development that are to be fueled by natural gas, wood, coal,
and landfill gas (Exh. HO-5-28).

BELD's participation in the PPRDG is clearly an
improvement over the informal process BELD formerly relied upon
to identify non-utility resource options. Based on the
foregoing, the Siting Council finds that BELD has compiled an
adequate resource set of purchases from cogeneration and small
power projects.

With respect to combustion turbines for peaking power,
BELD stated that it compiled information on combustion turbines
from non-utility developers of peaking power projects
(Exh, HO-1, pp. 88-89). BELD identified such projects through
direct contacts and through the PPRDG (Exhs. HO-S-28, HO-RR-5)}.

The Siting Council notes two weaknesses in BELD's
process for compiling the peaking capacity from combustion
turbine resource set. First, by limiting itself to one
technology for generating peaking power, i.e., combustion

turbines, and one category of sources for peaking power,
i.e., projects under development by non-utility developers,
BELD failed to investigate potentially less costly options such
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as purchasing existing peaking capacity from other utilities or
constructing a new, BELD-owned generator. Second, by limiting
its information on such projects to that provided by project
developers, BELD loses the ability to compare the
competitiveness of the developers' offerings with alternative
estimates of the costs associated with similar units. Clearly,
'BELD should evaluate other technologies for peaking power as
well as company-owned peaking options in its compilation of

38 Because it failed to consider these

this resource set.
other types of technologies and units, the Siting Council f£inds
that BELD has failed to compile an adequate set of peaking
capacity resources.

With respect to load management, BELD stated that it
compiled data on load management technologies which provide
direct control of customer load (Exh. HO-1, p. 86). Although
the record is unclear as to how BELD compiled and analyzed
information on these direct-control technologies, Mr. McGrath
stated that "cost-data studies" and "economic runs" were
evaluated (Tr., p. 8l). However, BELD did not demonstrate that
they identified more than one technology or method for load
39 Finally, Mr. McGrath stated that BELD

did not have time to choose among load management systems (id.).

management (id.).

38/ 1In the past, the Siting Council has found that an
adequate set of company-owned generation resources included a
wide range of capacity factors, size increments, fuel types and
technologies. 1990 MMWEC Decision, 20 DOMSC at 64; 1989 BECO
Decision, 18 DOMSC at 257-258.

39/ BELD stated that it intended to utilize this
technoleogy to control residential and commercial hot water
heaters and commercial air conditioners (Exh. HO-1, p. 87).
After installing the load control equipment at BELD
distribution locations, however, BELD discovered that the
equipment that had been purchased was unable to transmit its
signal to commercial air conditioners that operate at 480 volts
{Tr., p. 1l15)., BELD indicated that the air conditioner market
they had targeted, therefore, could not be reached with their
load control technolegy as currently designed (id.).
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The weaknesses of BELD's process in the compilation of
load management options are apparent. From the outset, BELD
limited itself to options which provide direct control of
loads. Such a decision narrows BELD's options substantially.
For example, electric companies have pursued other load
management options such as interruptible contracts and the
installation of thermal storage equipment. 1989 MECo/NEPCo
Decision, 18 DOMSC at 350, 1989 BECo Decision, 18 DOMSC at 234;
1988 EUA Decision, 18 DOMSC at 119. Therefore, BELD has failed

to identify and evaluate numerous load management options
routinely pursued by electric utilities.

Pursuant to G.L. c. 164, sec. 69J, electric utilities
are directed to provide an adequate consideration of load
management in their supply plans. The Siting Council's
standard of review for a supply plan requires that a utility
identify and document a comprehensive range of resource
options. Here, BELD has failed to comply with such
requirements. Accordingly, the Siting Council finds that BELD
has failed to compile an adequate set of load management
resources.

Finally, in regard to the Light Department's selection
of BELD-owned generating units as candidates for refurbishment
or modification, BELD did not specifically indicate how these
generating units were selected as candidates for refurbishment
or modification., BELD stated, however, that its own units,
which had been identified for refurbishment or modification,
included the retired Potter I unit, the retired Diesel 2 unit,
and "modifications to the Potter II unit" (Exh. HO-1, pp. 87,
96). Considering that BELD's set of generating units available
for refurbishment or modification includes all but one of the
units that BELD owns, the Siting Council finds that BELD has
compiled an adequate set of resources from the refurbishment
and modification of BELD-owned units.
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iii. Conclusions on Available Resource
Options
The Siting Council has found that BELD has failed to
identify a reasonable range of resource sets. The Siting
Council also has found that BELD has compiled an adequate

resource set (1) of purchases from cogeneration and small power
projects, and (2) from the refurbishment and modification of
BELD-owned units. Further, the Siting Council has found that
BELD has failed to compile (1) an adequate set of peaking
capacity resources, and (2) an adequate set of load management
resources.

BELD's failure to identify conservation activities as
available resource options and to compile an adequate set of
load management resources represents a serious flaw in BELD's
supply planning process. The Siting Council's statute sets
forth that electric companies are to include an adequate
consideration of conservation and load management in their
supply plan. Clearly, conservation and load management options
represent significant least-cost supply resources that may be
available to a utility within its own service territory.

Accordingly, the Siting Council finds that, on balance,
BELD has failed to demonstrate that it has compiled a
comprehensive array of available resource options. Therefore,
in order for the Siting Council to approve BELD's next supply
plan, BELD must (1) identify, and fully document, a
comprehensive range of conservation and load management
technologies and programs, and (2) demonstrate how BELD
evaluates the implementation of those technologies and programs
in its array of available resource options which potentially
could contribute to a least-cost supply plan.

b. Development and Application of 8S8creening
Criteria

To determine whether BELD developed and applied
appropriate criteria for screening its array of available
resource options, the Siting Council reviews the criteria
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developed and applied to each of BELD's resource sets. The
Siting Council has found that BELD compiled an adeguate
resource set of purchases from cogeneration and small power
projects, and an adequate set of resources from the
refurbishment and modification of BELD-owned units. Therefore,
the Siting Council reviews BELD's development and application
of screening criteria for these sets. Although the Siting
Council found that BELD failed to compile an adegquate set of
peaking capacity resources in Section III.E.l.a.ii, above, the
Siting Council reviews BELD's development and application of
screening criteria for this resourcé set, as BELD includes a
peaking capacity combustion turbine in its supply plan.

During the course of the proceeding, BELD stated that it
plans its new supplies to minimize revenue regqguirements
(Exh. HO-1, pp. 84-85). BELD also referred to a list of
non-cost criteria that “"were applied to all resources on an
equal basis" (Exh. HO-8-28). 1In this list, BELD included the
following criteria: diversity, level of development and
viability, need for transmission service, dispatchability and
technology, environmental controls, amount of capacity
available, and fuel price methodology (id.). BELD, however,
provided no description of how these criteria are applied in
its evaluation of individual resource options, nor did BELD
provide any evidence that it has a methodology which can
incorporate these criteria (id., Exh. HO-1, pp. B84-85).
7 For the purposes of screening its non-utility
cogeneration and small power resource options, and peaking
capacity combustion turbine resource options, BELD stated that
it receives a matrix of information from the PPRDG
(Tr., pp. 64-65). In addition to cost data, the PPRDG matrix
includes a "probability of success" score and a "judgment
factor" score (Exh. HO-RR-5). BELD stated that it uses the
cost data from PPRDG in its supply screening model to determine
the present worth of the total system production costs with the
addition of each option (Exh. HO-1, p. 81l; Tr., pp. 70-71).
BELD stated that this "figure of merit" is used to compare the
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cost impacts of each option (Tr., p. 71).

The comparison of cost data through the use of the
supply screening mcdel is an acceptable methodology. BELD,
however, did not indicate how it uses the non-price information
provided by PPRDG. BELD's use of cost as its sole criterion
for screening non-utility purchases is clearly insufficient.
Use of such limited criteria may well mean that BELD selects
resource options that are less likely to progress to operation,
and may lead BELD to eliminate options which could provide
significant benefits in areas such as diversity or
environmental impact. The Siting Council has consistently held
that companies must consider both price and non-price factors
in order to fully evaluate resource options. 1989 MECo/NEPCo
Decision, 18 DOMSC at 337-338; 1989 BECo Decision, 18 DOMSC at
225-226; 1988 EUA Decision, 18 DOMSC at 102-103; 1987 Nantucket
Decision, 15 DOMSC at 384-390.

Accordingly, the Siting Council finds that BELD has

failed to develop and apply appropriate c¢riteria for screening
its set of non-utility cogeneration and small power purchases
and its set of peaking capacity combustion turbine options.

In regard to the set of BELD-owned units which were
considered for refurbishment and modification, BELD asserted
that it applied both cost and non-price criteria (Exh. HO-1,

p. 80). Despite this assertion that it applied both cost and
non-price criteria to the three units identified in this
resource set, BELD has failed to demonstrate that it ‘
consigtently used any specific screening criteria for thig set
of rescurce options. For example, the Light Department stated
that it relied upon an engineering study of the cost of
reactivation of Potter I (Exh. HO-S8-5). The Siting Council
notes, however, that the study, which was prepared in 1987,
does not address BELD's present plans to increase the output of
the unit and provide dual fuel capability (Exhs. HO-1, p. 87,
HO-RR-10). In addition, BELD was not able to provide an
estimate of the total scope of work contemplated for Potter II,
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40 Further, BELD did not

provide any analysis of the Diesel 2 unit, or why it excluded

or provide an estimate of the costs.

the Light Department's other diesel denerator from this set of
resource options. Finally, the Light Department made no
reference to its non-price criteria in regards to this resource
set.

Accordingly, the Siting Council finds that BELD has
failed to demonstrate that it developed and applied appropriate
criteria for screening its resource set of refurbishment and
modifications of BELD-owned units.

The Siting Council has found that BELD has failed to
develop and apply appropriate criteria for screening: (1) its
set of non-utility cogeneration and small power purchases;

(2) its set of peaking capacity combustion turbine options, and
(3) its resource set of refurbishment and modifications of
BELD-owned units. Therefore, the Siting Council finds that
BELD has failed to demonstrate that it developed and applied
appropriate criteria for screening its array of resource

options.

c. Conclusionsg on Identification of Resource
Options

The Siting Council has found that BELD has failed to
demonstrate that it has compiled a comprehensive array of
available resource options. The Siting Council also has found
that BELD has failed to demonstrate that it developed and
applied appropriate criteria for screening its array of
resource options.

Accordingly, the Siting Council finds that BELD has
failed to establish that it has identified a reasonable range
of resource options.

40/ additionally, since the petition was filed, BELD
has implemented the Potter II modifications, and yet has failed
to document the use of any screening criteria in its decision
to proceed.
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2. Evaluation of Resource Options
BELD identified its supply planning objectives as

(1) improving unit and fuel diversity, and (2) maintaining
stable rates while achieving least-cost planning (Exh. HO-1,
pP. 8).41 BELD has stated that its objectives are applied to
all resource options on an equal basis and that its model is
able to analyze demand and supply options in the same, neutral
manner (id., p. 82, Exh. HO-5-28).

Here, the Siting Council reviews BELD's resource
evaluation process to determine whether BELD (1) has developed
a resource evaluation process which fully evaluates all
resource options and treats all resource options on an equal
footing, and (2) has applied its resource evaluation process to
all of the resource options identified in Section III.E.1,
above,

In order to make this determination, the Siting Council
reviews a company's resource evaluation process in terms of its
ability to reflect an adequate consideration of appropriate
cost, diversity, and risk minimization objectives. 1991
Nantucket Decision, 21 DOMSC at 304; 1990 MMWEC Decision, 20
DOMSC at 83; 1989 MECo/NEPCo Decigion, 18 DOMSC at 362-363;
1989 BECo Decision, 18 DOMSC at 238, 270. 1In addition, the
Siting Council also has an obligation to balance economic
considerations with environmental impacts in ensuring that the

Commonwealth has a necessary supply of energy. G.L. c¢. 164,
sec. 69H. Thus, in this section, the Siting Council analyzes
the extent to which BELD incorporates cost, diversity, risk
minimization, and environmental impacts in its supply planning

process.

41/ BELD also identified reducing dependency on oil
as a supply planning objective (Exh. HO-1, p. 8). The Siting
Council considers this objective along with BELD's objective of
improving unit and fuel diversity.
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a. Cost
BELD's overall supply planning objective 1is "to have
least-cost planning® (Exh. HO-1, p. 8). As noted in Section
IIT.C, above, BELD's planning process selects supply options on
the basis of cost by evaluating each option using the Light

Department's supply screening model. The Siting Council first
reviews BELD's incorporation of cost in its evaluation of the

following resource options.

i. Non-utility Cogeneration and Small

Power Projects and Combustion Turbines
As described in Section III.C, above, BELD analyzed its

sets of non-utility cogeneration and small power projects and
combustion turbine projects through repeated iterations of
BELD's supply screening model. BELD stated that it used this
process to identify those projects which are the least cost of
their type, and then used the identified projects as proxies
for future resource additions (Tr., pp. 71, 182). BELD stated
that it identified the MASSPOWER cogeneration project for
‘baseload and the Sterling project for peaking power as the most
cost-effective options in their respective resource sets
(Exh. HO-1, pp. 88-89). BELD then combined these options with
the options selected from its other resource sets, and
developed its supply plan (id., p. 89).

BELD included 2 MW of capacity from combustion turbines

in 1998 in its base case plan on the basis of the cost and
performance of the Sterling project (id., p. 90). Similarly,
BELD stated that it relied on differing amounts of capacity
from the MASSPOWER project in its contingency cases (see
Section III.D.1l.c, above) (id., pp. 90-94). BELD stated that
it had not contracted for resources from the Sterling or
MASSPOWER projects, but rather, it used these units as generic
proxies for future resource additions which are assumed to be
available throughout the planning period (id., pp. 88-89,
Exhs. HO-5-12, HO-S-31). BELD stated that it views MASSPOWER
and Sterling as "fairly typical" projects (Tr., p. 73). BELD
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also stated that these projects were unigque in their respective
sets on the basis of cost (Exh, HO-1, pp. 88-89). Further,
when questioned regarding how the Light Department would
proceed once resources were in fact needed, Mr. Seavey stated
only that "presumably ... Braintree [Electric Light Department]
would perform another iteration of the least-cost planning
methodology" (id., p. 157).

The Siting Council is concerned whenever a utility uses
proxy units to make decisions regarding resource acquisitions
planned during the forecast period (see, e.g., 1988 BELD
Decigion, 18 DOMSC at 18). BELD is unable to ensure that it
will be able to acquire resources with the same cost
characteristics as its proxy units at the time such resources
are in fact needed. Given that BELD forecasts the first need
for resources from this set in 1998, the Siting Council expects
that BELD will correct this weakness prior to the actual need
to acquire these additional resources., Further, the Siting
Council expects that BELD will not rely on proxy units when the
actual decision is made to acquire such additional resources.

Nevertheless, for the purposes of this review, the
Siting Council finds that BELD's evaluation of its resource
sets from non-utility cogenerators and small power producers
and combustion turbines adequately considered BELD's least-cost
planning objective.

ii. Refurbishment and Modification of
BELD-owned Unitsg

BELD's decisions regarding the refurbishment and
modification of BELD-owned units raise serious issues. The
Siting Council reviews BELD's decisions regarding its Potter II
and Potter I units.

BELD's Potter II generating facility was originally
brought on-line in 1977 with a winter design rating of 96 MW
and a summer design rating of 76 MW (Exhs. HO-S-3, HO-8-40;

Tr. p. 123). Material problems with the hot gas U-duct in 1980
resulted in repairs and an upgrading to the "best available
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material™ at that time for those components (Tr., p. 126).
Despite such repair, BELD decided to operate the unit at a
lower temperature, thereby prolonging the life of the hot gas
path components, but resulting in a derating of the unit to a
winter rating of 87 MW and a summer rating of 71 MW (id.,

pp. 124, 126; Exh. HO-S8-40).

During the initial stages of discovery in the present
proceeding, the Siting Council sought information on the status
of a proposgsed overhaul of the Potter II unit which BELD had
asserted in its previous filing would return the unit to its
original design rating (Exh. HO—S—3).42' 43
Light Department indicated: (1) the overhaul had not taken

In response, the

place; (2) an overhaul was then being conducted as a part of
the gas conversion of Potter II; and {(3) BELD had chosen not to
conduct the specific overhaul needed to return Potter II to its
design capacity "at the time that it is converting Potter IT to
gas use”" due to a projected increase in emissions of oxides of
nitrogen (id.).

In response to a later discovery request from the Siting
Council, BELD indicated that the modifications were actually
normal maintenance practices, and as a result of doing this
normal maintenance at the same time as the conversion to gas,
the Light Department was able to save additional costs in

42/ BELD stated “"[Bly summer of 1989 Potter IT will
have been through a major overhaul. During the overhaul we
plan to do the necessary modifications to bring the unit back
to its original design of 96 MW" (Exh. HO-S-3). BELD also
stated that it was "gathering data to analyze the economics of
... modifications to the Potter II unit to increase its output
and efficiency” (Exh. HO-1, p. 96).

43/ 1In the 1988 BELD Decision, the Siting Council
noted that BELD projected supply capacity, commencing in Summer
1989 and continuing through the forecast period, which included
the full 96 MW original design capacity output from Potter II.
1988 BELD Decision, 18 DOMSC at 57.
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labor, materials and services (Exh. HO—S—4O).44 At the time

of the response to this later discovery request, BELD indicated
that the maintenance and gas conversion of Potter II was in the
process of being performed as well as the addition of steam
injection to control nitrecgen oxides (id.). The Light
Department indicated that the modifications should "in theory"
allow the return of the Potter II unit to its original design
capacity, however, it was "not 100% sure" that this would be
achieved (id.).

At the outset, we note that the Siting Council usually
does not review decisions of utilities to undertake procedures
to maintain its units in reliable working condition.45 Thus,
BELD's decision to make necessary repairs to the Potter II unit
is not at issue here.

Nonetheless, the Siting Council has concerns with BELD's
statement that there had been no need to address the Potter II
upgrade as a supply side option because the work had been
limited to necessary maintenance (Exh. HO-RR-8). As noted
above, BELD made this argument despite its initial indications
that it was evaluating the upgrade of Potter II as a supply
resource. In addition, the Light Department provided no
evidence that it had conducted any planning relative to the
potential increase in output that resulted from the

44/ The Light Department reiterated the need for this
maintenance in response to a Hearing Officer record request
(Exh. HO-RR-8). BELD responded:

[{tThe replacement of the U-duct at the Potter II
plant was nothing more than a maintenance repair.
However, it was a very large maintenance repair.
... The decision to replace the U-duct had
absolutely nothing whatsocever to do with economics,
new ratings of the machine or any other supply side
or demand gide option. It was strictly a
maintenance procedure that had to be done
regardless of its cost in order to continue
operation [id.].

45/ The Siting Council notes, however, that in some
situations maintenance procedures may not be cost-justified.
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modifications to the Potter II unit. Further, BELD failed to
provide any cost information on the completed work to the
Potter II unit despite repeated requests from Siting Council
staff throughout the proceeding, thereby preventing the staff
from independently reviewing this supply planning decision
(Exhs. HO-S5-40, HO-RR-8; Tr., p. 129).

In addition, the Siting Council takes issue with BELD's
planning surrounding Potter II as it relates to BELD's overall
supply plan. BELD's decision to operate Potter II at a lower
temperature, arguably justifiable at that time, resulted in the
loss of 9 MW of winter capacity and 5 MW of summer capacity. A
decision to accept a reduction in capacity is clearly a supply
planning decision. From the point in time when an upgrade to
Potter II was feasible, outside capacity purchases should have
been made only if less costly than the repairs which could
provide the additional capacity to Potter 11,46 Proper
supply planning requires that a utility first determine the
cost or benefit of each supply-side resource, regardless of
whether it is a purchase, repair, conservation, or
load-management, before making commitments to purchase new
supplies.

The Siting Council notes that, to the extent that
repairs to Potter II affected BELD's supply plan, as noted
above, BELD failed to demonstrate that it applied its
evaluation process to the modifications performed on Potter
IT. As the record is unclear as to when BELD would have been
able to plan for the additional Potter II capacity, the Siting

46/ The record indicates that BELD replaced the
Potter II combustor liner in 1987 and ordered a replacement
U-duct that year, both made of materials which could withstand
the original firing temperature of the unit (Exh. HO-RR-8).
Thus, the record indicates that BELD had the ability to upgrade
its Potter II unit at least as early as 1987, to return it to
its original design capacity. The record does not indicate how
long ‘before 1987 the materials necessary for the upgrade were
available.
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Council expects that, to the extent that Potter II provides
additional capacity to the Light Department, BELD would apply
its evaluation process to a review of its options under
existing contracts, as well as to its future decisions to
obtain capacity. Such reviews would be consistent with BELD's
least cost planning objectives.

The Siting Council also has concerns regarding BELD's
decision to reactivate Potter I. 1In its petition, BELD
indicated that it had evaluated the reactivation of its
Potter I unit as a supply option (Exh HO-1, p. 90). BELD
provided documentation of its analysis of the Potter I
reactivation using its supply planning methodology {(id.,

Exh. HO-8-47B)}. However, the Siting Council notes significant
problems with the information BELD provided. As noted in
Section III.E.l.b., above, BELD has included the reactivation
of Potter I in its supply plan as a least-cost resource without
accounting for the costs of the proposed gas conversion,
modifications to raise the capacity to 15 MW, or possible
additional emissions control equipment similar to what was
installed in the Potter II unit to reduce oxides of nitrogen.
While the Light Department did apply its evaluation process to
the reactivation of Potter I, the lack of complete cost data
renders the results of BELD's analysis unreliable. Thus, the
record shows that BELD failed to properly apply their supply
planning methodology to the reactivation of Potter I.

Accordingly, based on the above, the Siting Council
finds that BELD's evaluation of the refurbishment and
modification of BELD-owned units did not adequately consider
BELD's least-cost planning objective.

iii. Load Management
In Section III.E.a.ii, above, the Siting Council found

that BELD failed to compile an adequate set of load management
resources. In addition, in Section III.E.a.i, above, the
Siting Council noted that BELD had not identified conservation
as a resource set and accordingly found that BELD failed to
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identify a reasonable range of resource sets. In previous
decisicns, a company's failure to adequately consider
conservation and load management in its supply plan has been
cause for rejection of the supply plan. 1990 MMWEC Decision,
20 DOMSC at 84, 92; 1988 EUA Decision, 18 DOMSC at 116, 123,
129-131; Commonwealth Gas Company, 17 DOMSC 71, 125, 139,
142-143 (1988); Boston Gas Company, 16 DOMSC 173, 252-253, 270
(1987); Massachusetts Municipal Wholesale Electric Company,
16 DOMSC 95, 136, 138 (1987).

Accordingly, the Siting Council finds that BELD's
evaluation of conservation and load management did not

adequately consider BELD's least-cost planning objective.

iv. Conclusions on Cost
The Siting Council has found that BELD's evaluation of

its resource sets from non-utility cogenerators and small power
producers and combustion turbines adequately considers BELD's
least-cost planning objective. The Siting Council also has
found that BELD's evaluation of the refurbishment and
modification of BELD-owned units did not adequately consider
BELD's least-cost planning objective. Further, the Siting
Council has found that BELD's evaluation of conservation and
load management did not adequately consider BELD's least-cost
planning objective. Based on the foregoing, the Siting Council
finds that, on balance, BELD has failed to establish that its
supply planning process adequately considers BELD's least-cost
planning objective. 1In addition, due to its failure to
identify conservation as a resource set and its failure to
compile an adequate set of load management resources, the
Siting Council finds that BELD's resource evaluation process
fails to evaluate all resource options or treat all resource
options on an equal footing.

b. Diversity
BELD asserted that its diversity objective is to improve
unit and fuel diversity and reduce dependency on oil
(Exh. HO-1, p. 8). However, no information was provided by the
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Light Department to describe its relative dependence on its

47 The Siting Council can not evaluate

existing fuel types.
BELD's efforts to achieve diversity without descriptions of
existing fuel use and proposed fuel use detailing the variables
in fuel use as planned for a utility's supply units. For
example, conversion of a supply unit to dual fuel capability
may provide no diversity benefits if the utility relies solely
on the new fuel to power the unit, thereby decreasing
dependence on the first fuel but equally increasing dependence
on the new fuel. 1In addition, reliance on a new mix of the
fuels may ingrease diversity in fuel types but at the expense
of a least-cost supply. Thus, BELD needs to identify its
diversity objectives relative to its existing resource options.

BELD also defined its diversity objectives in terms of
economic benefits (Tr., p. 63). Mr. Seavey testified, "[t]o
the extent that diversity produces an economic benefit, ...
that economic value of diversity will be an output of the
various production costing models that are used" (id.).
Although such an approach may be capable of providing
information relevant to achieving its diversity objectives,
BELD has provided no evidence that its approach to
incorporating diversity in supply planning was actually
addressed by its supply decisions. 1In fact, in order for
BELD's costing models to be used to adequately address the
potential economic benefits of the diversity characteristics
associated with the various resource options, BELD would have
to evaluate its supply options under a variety of scenarios for
fuel prices and other basic cost factors. This is a procedure
BELD has not performed.

While BELD's evaluation of one supply option relative to
another using its costing models can provide some insight as to

47/ The Siting Council notes that Siting Council
regulations require electric utilities to provide estimates of
the input of primary fuel for the first two years of their
forecast. BSee 980 CMR 7.04(4)b.
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the relative economic benefits of one fuel or technology based
on current fuel and cost projections, the continued validity of
such results is directly dependent on the future stability of
those price projections. With the historic instability of fuel
prices, BELD's use of such a simplifying assumption as a single
fuel price projection effectively prohibits BELD from
evaluating the future economic benefits of diverse fuel supply
options to achieve its diversity objectives.

The Siting Council notes that BELD's supply planning
process could enable it to identify a diverse range of suitable
resource options -- a significant step in achieving a diverse
supply mix. Nevertheless, BELD's failure to directly identify
diversity objectives, e.qg., what level of diversity it should
achieve with respect to fuels or technologies, and to consider
the relative merits of its diverse supply options relative to
these objectives in its evaluation of those resource options,
effectively nullifies this progress.

Accordingly, the Siting Council finds that BELD has
failed to establish that its supply planning process adequately

considers BELD's diversity objectives.48

c. Risk Minimization
As set forth in Section III.C, above, BELD's supply
planning methodology evaluates the cost of resource options
through the use of its production costing models. The Siting
Council recognizes that this methodology can provide an
effective means of evaluating the impacts of various resource
options on rate stability and can, therefore, enable a company

48/ 1Ipn the 1988 BELD Decision, the Siting Council
noted that BELD had projected a decreasing dependence on oil
and nuclear resources and an increasing presence of coal and
gas—-fired resources over the forecast period (18 DOMSC at 22).
In that decision, BELD was accordingly found to have
demonstrated that its supply plan was adequately diversified.
14.
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to minimize the financial risk to its ratepayers associated
with various supply options. However, as discussed in Section
III.E.2.a, above, BELD has failed to establish that it has
applied its supply planning process consistently, i.e., on an

equal footing, across all its identified resource options. 1In
order for BELD's supply plan to minimize the risk of rate
instability, the Light Department must apply that process
consistently in making all of its supply decisions, and must
incorporate a comprehensive assessment of the total costs and
benefits of each supply option in its evaluation of that option.

As noted above, BELD has failed to establish that it
applied its supply planning process in increasing the MW cutput
of Potter II. Further, BELD failed to consider a wide variety
of significant costs in its evaluation of the reactivation of
Potter I. See Section III.E.2.a, above., The Siting Council
expects utilities to take adequate steps to determine in
advance the costs which will result from supply planning
decisions. Clearly, a supply plan which fails to do so cannot
produce reliable cost estimates.

Accordingly, based on the above, the Siting Council
finds that BELD has failed to establish that its supply
planning process adequately considers BELD's rate stability
objective, and, therefore, fails to minimize risk to its
ratepayers.

d. Environmental Impacts
In previous decisions, the Siting Council has considered

whether an electric company has attributed environmental
impacts or benefits to different resource options. 1991
Nantucket Decision, 21 DOMSC at 307-308; 1990 MMWEC Decision,
20 DOMSC at 93-95; 1989 MECo/NEPCo Decision, 18 DOMSC at
368-369; 1989 BECo Decigion, 18 DOMSC at 270. The Siting
Council's standard of review for supply plans explicitly

requires utilities to evaluate new supply options in a manner
that ensures an adequate supply of least-cost,
least-environmental impact energy. See Section III.A, above.
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In this proceeding, BELD has not demonstrated that it
attributes environmental impacts or benefits to any of the
resource options that the Light Department reviewed.
Accordingly, the Siting Council finds that BELD has
failed to establish that its supply planning process adequately
considers environmental impacts. In order for the Siting
Council to approve BELD's next supply plan, BELD must develop
and implement a resource evaluation process for resource
options which includes an adequate consideration of their

environmental impacts.

e. Conclusions on the Regource Evaluation

Process

The Siting Council has found that BELD has failed to
establish that: (1) its supply planning process adequately
considers BELD's least-cost planning objective; (2) its supply
planning process adequately considers BELD's diversity
objectives; (3) its supply planning process adequately
considers BELD's rate stability objective, and, therefore,
fails to minimize risk to its ratepayers; and {(4) its supply
planning process adequately considers environmental impacts.

Based on the foregoing, the Siting Council finds

that BELD has failed to establish that it has (1) developed a
resource evaluation process which fully evaluates all resource
options, including treatment of all resource options on an
equal footing, or (2) applied its resource evaluation process
to all resource options. Accordingly, the Siting Council finds
that BELD has failed to establish that it has evaluated a
reasonable range of resource options.

3. Conclusions on Least-Cost Supply
The Siting Council has found that BELD has failed to
establish that it has identified a reasonable range of resource

options. The Siting Council also has found that BELD has
failed to establish that it has evaluated a reasonable range of
resource options. Accordingly, the Siting Council finds that
BELD has falled to establish that its supply plan ensures a
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least-cost energy supply.

F., Conclusions on the Supply Plan
The 8iting Council has found that, on balance, BELD has

establish that it has adequate resources to meet projected
requirements throughout the forecast period. The Siting
Council also has found that BELD has failed to establish that
its supply plan ensures a least-cost energy supply.

BELD argues that its present supply plan should be
approved as it "better meets the EFSC's ... stated criteria
than did the predecessor plan which was approved" (Brief,

p. 21). The Siting Council acknowledges that BELD has
demonstrated improvement in some areas of its supply planning
process. However, BELD's limited improvement is insufficient
in light of the significance of the problems described herein,
In particular, BELD's failure to identify and evaluate a full
range of conservation and load management options through its
supply planning process represents a serious flaw in this
process. Such an unbalanced approach to supply planning makes
it impossible for BELD to ensure least-cost planning.

As noted in Section III.B, above, in its review of
BELD's previous supply plan, the Siting Council considered the
fact that the supply plan was the first independently developed
BELD plan to be reviewed by the Siting Council, While the
Siting Council was willing in that case to view the supply plan
in that context, BELD has a clear obligation in this
proceeding, and all future proceedings, to meet applicable
Siting Council standards. For example, the Siting Council
notes that BELD does not incorporate evaluations of the
sensitivity of the results to variations in major underlying
assumptions of the supply plan and the demand forecast as
well. The Siting Council regulations reguire that all
forecasting methodologies be designed to accommodate
sensitivity testing of major assumptions and parameters. See
980 CMR 7.09(2)(a).
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The Siting Council fully expects that BELD's next filing
will not only comprehensively address the criticisms contained
within this decision, but also will address any modifications
to 8iting Council standards as reflected in 8iting Council
decisions rendered in the interim,

Accordingly, the Siting Council hereby REJECTS BELD's
1989 supply plan.
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Iv. DECISION

The Siting Council hereby APPROVES the 1988 demand
forecast and REJECTS the 1988 supply plan of the Braintree
Electric Light Department.

In so deciding, the Siting Council has detailed specific
information that the Light Department must provide in its next
filing in order for the Siting Council to approve BELD's next
demand forecast and supply plan. This specific information is
necessary for the Siting Council to fulfill its statutory
mandate including its need to determine whether: (1) all
information relating to current activities, environmental
impact, facilities agreements and energy policies as adopted by
the Commonwealth is substantially accurate and complete;

{(2) the projections of the demand for electric power and of the
capacities for existing and proposed facilities are based on
substantially accurate historical information and reasonable
statistical projection methods and include an adegquate
consideration of conservation and load management; and (3) the
long-range forecast are consistent with the policy of providing
a necessary, least-cost, minimum environmental impact power
supply for the Commonwealth,

Therefore, in order for the Siting Council to approve
BELD's next filing, BELD must:

(1) either (a) provide and use actual annual historic costs
for power supply and non-power supply costs as the basis
for future costs, or (b) provide an analysis Jjustifying
BELD's current methodology, which uses historic
averages, a four percent rate of return adjustment, and
assumed constant non-power supply costs when forecasting

electricity price;
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(2)

(3)

(4)

(5)

(6)

initiate and complete a study of the heating usage of
residential electric heating customers, which will assist
the Light Department in developing a comprehensive
understanding of electric heating usage in its service
territory, and commence a process designed to identify
BELD's residential customers with electric heat in

compliance with Siting Council regulations;

(a) examine alternate methodologies for forecasting MBTA
usage; (b) develop a schedule for implementation based on
that examination; and {(c) develop & reasonable set of
criteria for identifying those customers whose patterns
of energy consumption suit them for inclusion in the
industrial forecast, and include all those customers, and
only those customers, in future industrial class

forecasts;

identify and analyze the key variables that affect
streetlighting usage, and incorporate the results of that
identification and analysis into its streetlighting
forecast methodology;

provide a description and analysis of its forecasting
methodology for energy requirements due to losses and
internal use;

develop and present an analysis of alternative peak load
forecasting methodologies, which should at least include
a summary of: (a) a comparison of the strengths and
weaknesses of BELD's present methodology and alternative
methodologies; (b) a comparison of the level of
disaggregation achieved by each alternative methodology;
and (c) a comparison of the manner in which each
alternative methodology incorporates the major factors
which affect peak lecad;
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(7)

(8)

(9)

provide tests of the sensitivity of its energy and
peak-load forecasts to one or more major underlying
assumption(s) or parameter(s) of each of those forecasts;

(a) identify, and fully document, a comprehensive range
of conservation technologies and programs, and

(b) demonstrate how BELD evaluates the implementation of
those technologies in its array of available resource
options which potentially could contribute to a
least-cost supply plan.

develop and implement a resource evaluation process for

resource options which includes an adequate consideration

of their environmental impacts.

The Siting Council further directs the Braintree Electric

Light Department to file its next demand forecast and supply

plan on February 1, 1993.

o

Robhert P. Rasmussen

Hearing Officer

Dated this 24th day of January, 1992
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UNANIMOUSLY APPROVED by the Energy Facilities Siting
Council at its meeting of January 24, 1992 by the members and
designees present and voting. Voting for approval of the
Tentative Decigion as amended: Gloria C. Larson {(Secretary of
Consumer Affairs and Business Regulation); Joseph Donovan (for
Stephen Tocco, Secretary ¢of Economic Affairs); Susan F. Tierney
{Secretary of Environmental Affairs); Paul W. Gromer
(Commissioner of Energy Resources); Kenneth Astill (Public
Engineering Member); Mindy Lubber (Public Environmental.Member);
Joseph Faherty (Public Labor Member); and Michael Ruane (Public
Electricity Member).

Qcm C farsor

OI‘la C. Larson

Chairperson

Dated this 24th day of January, 1992




Table 1
BRAINTREE ELECTRIC LIGHT DEPARTMENT
Base Case Supply Adequacy

Capabilitya Total Base Case Contingency

Respongibility Capacity Surpl/(Def) Surpl/(Def)b
Year (MW ) (MW) (MW )
Summer 1991 91.34 98.71 8.1% 7.36
Winter 1991 91.58 115.18 25.8% 23,61
Summer 1992 91.58 98.58 7.6% 7.00
Winter 92-93 92,98 115.15 23.8% 22,17
Summer 1993 92.98 98.34 5.8% 5.36
Winter 93-94 94.77 111.65 17.8% 16.89
Summer 1994 94,77 94.80 0.4% 0.04

Notes:

a. Adjusted for BELD's load management program. BELD
indicated that, to determine capability responsibility
for supply planning purposes, it subtracted the savings
from its direct control lcad management program from its
peak load forecast (Tr., p. 119).

b. BELD reported its winter capability responsgibility as
identical to that of each following summer. BELD's winter
peak load is, in fact, lower than its summer peak load and
its winter surplus is larger than reported here.

Source: Exh. HO-1, pp. 104-107
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BRAINTREE ELECTRIC LIGHT DEPARTMENT

TABLE 2

Short-Run Contingency Analyses

Newbay Cancellation Contingency

Capability® Total Contingency Contingency
Responsibility Capacity Surpl/(Def) Surpl/(Def)

Year { M) (MW) ‘ (1MW)

Summer 19591 91.34 92,71 1.5% 1.36

Summer 1992 91.58 92.58 1.1% 1.00

Summer 1993 92.98 92.34 {0.7)% (0.64)

Summer 1994  94.77 88.80 (7.3)% (5.96)

NYPA Termination Contingency

Capability?d Total Contingency Contingency
Responsibility Capacity Surpl/(Def) Surpl/(Def)

Year (MW ) (MW ) (MW}

Summer 1991 91.34 98.71 8.1% 7.36

Summer 1992 51.58 98.58 7.6% 7.00

Summer 1993 92,98 98.34 5.8% 5.36

Summer 1994 94.77 92,25 (2.7)% (2.52)

NYPA Termination and Newbay Cancellation Contingency

Capability® Total Contingency Coentingency
Responsibility Capacity Surpl/(Def) Surpl/(Def)

Year (MW) (MW) (MW)

Summer 1991  91.34 92.71 1.5% 1.36

Summer 1992 91.58 92,58 1.1% 1.00

Summer 1993 92.98 92,34 (0.7)% (0.64)

Summer 1994 94,77 86.25 (9.0)% (8.52)

Note:

a. Adjusted for BELD's load management program. BELD
indicated that, to determine capability responsibility for
supply planning purposes, it subtracted the savings from
its direct control load management program from its peak
load forecast (Tr., p. 119).

Source: Exh. HO-1, pp. 104-107, 112
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Appeal as to matters of law from any final decision,
order or ruling of the Siting Council may be taken to the
Supreme Judicial Court by an aggrieved party in interest by the
filing of a written petition praying that the order of the
Siting Council be modified or set aside in whole or in part.

Such petition for appeal shall be filed with the Siting
Council witpin twenty days after the date of service of the
decision, order or ruling of the Siting Council, or within such
further time as the S8iting Council may allow upqn 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. (Massachusetts General Laws, Chapter 25, Sec. 5; Chapter

164, Sec. 69P).
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The Enerqgy Facilities Siting Council hereby APPROVES the
1990 demand forecast of Northeast Utilities System.

I. INTRODUCTTION

A. Background

Northeast Utilities System ("NU" or "Company") is a public
holding company comprised of the Connecticut Light and Power
Company ("CL&P"), Western Massachusetts Electric Company
("WMECo"), Holyocke Water and Power Company ("HWP"), Holyoke Power
and Electric Company ("HP&E"), and Northeast Nuclear Energy
Company. Its Massachusetts subsidiaries, WMECo, HWP and HP&E,1
are subject to Siting Council jurisdiction. NU is the largest
electric utility system in New England and had total sales of
approximately 24,892 gigawatthours ("GWH") of electricity in 1989
(Exh. HO-1B, p. 7), with a peak demand of 4,779 megawatts ("MW")
(Exh. HO-2B, p. 8). A

WMECo’s service area covers 59 municipalities, in whole or
in part, and serves a total of approximately 449,000 customers
(Exh. HO-1C, p. II-4). WMECo sold 3,819 GWH at retail and 11 GWH
at wholesale in 1989 (Exh. HO-1B, p. 92), and had a peak system
load of 822 MW (Exh. HO-2B, p. 109). 1In 1989, WMECo sold 37.3
percent of its energy to residential customers, 33.6 percent to
commercial customers, 27.9 percent to industrial customers, 0.8
percent to the streetlighting class, and 0.3 percent wholesale

for resale (Exh. HO-1B, p. 92).
HWP has two customer classes: industrial and wholesale for

resale.” HWP sells wholesale power to its subsidiary HP&E, the
City of Chicopee Electric Department and Westfield Gas and

1l/ HP&E is a subsidiary of HWP, and provides
transmission services for owners of power entitlement in the
Mt. Tom power plant including WMECo, HWP, and the New England
Power Company (Exh. HO-1C, p. II-5).
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Electric Department (Exh. HO-1C, p. II-5).2 In 1989, HWP had
retail sales of 119 GWH, total sales of 277 GWH (Exh. HO-1C,
p. II-11), and a peak load of 4% MW (Exh. HO-2C, p. II-12).

In its most recent review of NU’s demand forecast, the
Energy Facilities Siting Council ("Siting Council" or "EFSC")
approved the Company’s demand forecast. Northeast Utilities, 17
DOMSC 1, 6-18 (1988) ("1988 NU Decision").3

B. Procedural History

Northeast Utilities filed its 1990 demand forecast and
supply plan with the Siting Council on April 1, 1990 (Exhs. HO-
1A, HO-1B, HO—:LC).4 On July 16, 1990, the Hearing Officer issued
a Notice of Adjudication and directed NU to publish and post the
" Notice in accordance with 980 CMR 1.03(2). The Company
subsequently submitted confirmation of publication and posting. -
The Siting Council received no petitions to intervene in the

proceeding.
The Siting Council held evidentiary hearings on May 31,
June 18, and June 19, 1991, NU presented five witnesses:. Bruce

Blakey, manager of economic and load forecasting; Derek Howell,

2/ HWP began selling wholesale power to Westfield Gas
and Electric Department in May 1990 (Exh. HO-1C, p. II-5).

3/ In its most recent review of the supply plan of NU,
the Siting Council approved the supply plan. 1988 NU Decision, 17
DOMSC &t 19-69.

4/ During the course of this proceeding, NU provided its
1991 demand forecast and supply plan to the Siting Council (Exhs.
HO-22, HO-2B, HO-2C). While not the subject of review in this
proceeding, the 1991 demand forecast and supply plan were
admitted into evidence. Therefore, the Siting Council uses the
1991 demand forecast to assist in evaluating the Company’s 1990
demand forecast. The Siting Council notes that the Company’s
1991 demand forecast is based on substantially the same
methodology as the 1990 demand forecast, except that the 1991
demand forecast uses a new methodology for the industrial class
forecast. See Section II.C.6, below, for a discussion of the
industrial forecast.
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senior economic and load forecasting analyst; Terry Ranger,
director of corporate strategy and business planning; Michael
Delphia, supervisor of generation planning studies; and Michael
Townsley, manager of demand program planning and analysis.

The Hearing Officer entered 220 exhibits into the recorg,
primarily composed of the Company’s responses to information and
record requests. Pursuant to a briefing schedule established by
the Hearing Officer, NU filed its brief on July 12, 1991.
Thereafter, the Company filed a supplemental brief on August 22,
1991.

C. Scope of Review

In this decision, the Siting Council reviews only the 1990
demand forecast of NU. The demand forecast and éupply plan of NU
next will be reviewed in the integrated resource management
("IRM") process jointly developed by the Siting Council and the
Massachusetts Department of Public Utilities ("MDPU" or
"Department"). This comprehensive IRM process (by which
additional resources are to be planned, solicited; and procured
to meet an investor-owned electric company’s obligation to
provide reliable electric service to ratepayers in a least-cost,
least environmental impact manner), requires coordinated
regulatory review of electric companies’ IRM practices by both
the Siting Council and the MDPU in the exercise of each agency’s
statutory authority. On November 30, 1990, the‘Siting Council
issued an Order and final requlations regarding the IRM
procedures. Final Decision of the Siting Council on IRM
Rulemaking, 21 DOMSC 91 (1990) ("1990 Final IRM Decision"); 980
CMR 12.00. On August 31, 1990, the MDPU issued an Order and
final regulations for its portion of the IRM regulatory
framework. Order of the Department on IRM Rulemaking, D.P.U. 89-
239 (1990); 220 CMR'10.00.

In the 1990 Final IRM Decision, the Siting Council set forth
a schedule requiring NU to file its first IRM submission on April
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1, 1992 (21 DOMSC at 153). In light of this filing date, the
Siting Council has decided not to review NU’s supply plan in this
decision and reviews only the demand forecast of NU.
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IT. ANALYSIS OF THE DEMAND FORECAST

A. Standard of Review

As part of its statutory mandate "to provide a necessary
energy supply for the Commonwealth with a minimum impact on the
environment at the lowest possible cost"™ (G.L. c. 164, sec. 69H),
the Siting Council determines whether "projections of the demand
for electric power ... are based on substantially accurate

historical information and reasonable statistical projection
methods."” G.L. c. 164, sec. 69J. To ensure that the foregoing
standard is met, the Siting Council applies three criteria to
demand forecasts: reviewability, appropriateness, and
reliability.

A demand forecast is reviewable if it contains enough
information to allow a full understanding of the forecasting
methodology. A forecast is appropriate if the methodology used
to produce that forecast is technically suitable to the size and
nature of the utility that produced it. A forecast is reliable
if the methodology provides a measure of confidence that its

data, assumptions, and judgments produce a forecast of what is
most likely to occur. Nantucket Electric Company, 21 DOMSC 208,
214 (1991) (™1991 Nantucket Decision"); Massachusetts Municipal
Wholesale Electric Company, 20 DOMSC 1, 14 (1990) ("1990 MMWEC
Decision"); Massachusetts Electric Companvy/New England Power
Company, 18 DOMSC 295, 302 (1989) (™1989 MECo/NEPCo Decision");
Boston Edison Company, 18 DOMSC 201, 208 (1989) ("1989 BECOo
Decision"); Eastern Edison Company/Montaup Electric Company, 18
DOMSC 73, 79 (1988) ("1988 EECo/Montaup Decision");

1988 NU Decision, 17 DOMSC at 6; Boston Edison Company,

15 DOMSC 287, 294 (1987); Commonwealth Electric Company/Cambridge

Electric Light Company, 12 DOMSC 39 (1985).

B. revious Demand Forecast Review
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In the 1988 NU Decision, the Siting Council approved NU’s
demand forecast with the following Orders:

1. to present an analysis of each of the economic factors
which may have an impact upon commercial floorspace
growth;5 and

2. to file supporting documentation describing (a) each of
the variables used in the industrial class econometric
model, and (b) the theoretical basis for using non-
linear estimation in the industrial class model (17
DOMSC at 42).

In response to Order Two, NU provided descriptions of each
of the wvariables used in the 1990 industrial class econometric
forecast model (Exhs. HO-1B, pp. 71-72, HO-B-7). NU also
explained the theoretical basis for using non-linear estimation
in the model as a means to subtract the past levels of industrial
production from the factors predicting current production and
current sales (id.). The Company also stated that it had not
been satisfied with the available data and exogenous variable
forecasts required by its industrial class model (Exh. HO-B-7).
The Company stated that, therefore, it had developed a new
methodology for the industrial class forecast in an effort to
address its concerns (Exhs. HO-B-1, HO-2B, pp. 60-73). The new %
methodology employed in the 1991 forecast does not rely on non-
linear estimation. See Section II.C.6.b, below, for a discussion
of the Company’s new industrial class model.

Based on the above, the Siting Council finds the Company has

complieé with Order Two.

5/ The Siting Council addresses the Company’s response
to Order One in Section IJ.C.5.a, below.
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C. Enerqgy Forecast
NU forecasted annual energy requirements by first preparing

economic and demographic forecasts and an electric price
forecast, and then applying those forecasts in econometric and
detailed end-use models (Exh. HO-1B, pp. 4“6).6 WMECo, CL&P,
and HWP enerqgy requirements were forecasted separately

(Exh. HO-1aA, p. II—2).7 The Company combined each of these
forecasts into a single forecast of energy reguirements (Exh. HO-
1B, p. 4). The first year of the Company’s energy forecast was
projected with a short-run methodology (Exh. HO-1B, p. 24). See
Section II.C.3, below. The remaining years were forecast using
the Company’s long-run models, which were adjusted based on the
results of the short-run forecast (id.).

The Company stated that 38.5 percent of its total enerxrgy
sales were to its residential sector, 35.2 pefcent to its
commercial sector, 22.3 percent to its industrial sector, 0.6
percent to its streetlighting sector, 0.5 percent to its railroad
sector, and 2.8 percent to its wholesale for resale customers
(id., p. 94).8 The 1991 demand forecast did not significantly
change the customer sector percentage shares for the forecast
period (Exh. HO-2B, p. 95).

In its 1990 demand forecast, NU projected annual energy
sales to increase from 24,892 MWH in 1989 to 28,708 MWH in 1999,
representing a compound annual growth rate of 1.4 percent
(Exh. HO-1B, p. 7). In NU’s 1991 demand forecast, energy sales
were forecasted to rise from 24,899 MWH in 1990 to 27,296 MWH in
2000, representing a compound annual growth rate of 0.9 percent

"6/ NU used the same demand forecast methodologies for
WMECo and CL&P (Exh. HO-1B, pp. 25-26, 47, 59, 70-72). '

7/ NU forecasted HWP sales to industrial customers based
on latest actual sales and changes in the usage of specific
customers (Exh. HO-D-9).

8/ The percentage of total sales shown is based on 1989
actual sales (Exh. HO-1B, p. 94}.

-85-




EFSC 90-17 Page 8

(Exh. HO-2B, p. 7).7 The results of NU’s 1990 energy forecast

are presented in Table 1, below.

1. Eccnomic and Demographic_ Forecasts

The Company stated that its economic and demographic
forecasts were principle drivers of its energy forecast
(Exh. HO-1B, p. 12). NU stated that it purchased economic and
demographic data for its service territories from Data Resources,
Inc. ("DRI") (id.). ©NU also stated that the economic and
demographic forecasts for the WMECo and HWP service territories
were based on data supplied by DRI for the Springfield,
Massachusetts Metropolitan Statistical Area ("MSA")

(id., pp. 12, 14).10 The Company indicated that it used Summer,
1989 DRI Régional data for its economic and demographic forecast
(Exh. HO-D-2, Forecast Addendum, pp. 9-10).

Essentially, the Company used DRI data on employment growth
rates, housing permits, personal income, and population as inputs
to its forecasting models (id.). The Company stated that
employment was the primary indicator of economic activity in
DRI’s models (Exh. HO-1B, p. 14). The Company indicated that DRI
used a system of gquarterly models to forecast change in over 50
demographic and economic factors (id.).

Tc forecast employment in the WMECo service territory, the
Company stated that it first collected historical employment data

8/ The forecasted growth in peak for the NU summer
system peak was 2.1 percent in the 1990 forecast and 1.5 percent
in the 1991 forecast (Exhs. HO-1B, p. 8, HO-2B, p. 8).

10/ The Company indicated that the Springfield MSA is
comprised of 23 cities and towns, and that the entire WMECo and
HWP service territories are comprised of 62 cities and towns
(Exh. HO-D-6). The Company acknowledged that the Springfield MSA
covers only about one-fourth of the area of the WMECo and HWP
service territories, but asserted that the DRI data was more
detailed than alternate data sets that were examined (id.).
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for the towns in thé service territory from the Massachusetts
Department of Employment Security (id., p. 15),ll and then used
DRI’s employment growth rates from the Springfield msal? (id.,

p. 16). The Company stated that it used DRI’s projections of
housing permits in the Springfield MSA to forecast the number of
residential customers for WMECo (id., and Exh. HO-1, p. 23).

The Siting Council notes that the Company’s economic and
demographic forecasting methodology remains essentially the same
as that reviewed in the 1988 NU Decision. 1988 NU Decision, 17
DOMSC at 8. In that decision, the Siting Council found the
Company’s economic and demographic forecasts, which were based on
data supplied by DRI, to be reviewable, appropriate and reliable.
Id. In addition, the Siting Council has accepted the use of DRI

data in other forecasts. (See Commonwealth Electric

Company/Cambridge Electric Light Company) ("1991 CECo/CELCo

Decision"), EFSC 90-4, p. 6; 1990 MMWEC Decision, 20 DOMSC at 14;
1988 EECo/Montaup Decision, 18 DOMSC at 82.

Accordingly, the Siting Council finds that the Company’s
econonic and demographic forecasts are acceptable. | i

Although the scope of this review is limited to the
Company‘’s 1990 demand forecast, the Siting Council notes that the
Company’s inclusion of Pittsfield MSA data in its 1991 demand
forecast enhances the Company’s economic and demographic
forecasts. The inclusion of the Pittsfield MSA data is likely to
strengthen the Company’s economic and demographic forecasts by
making them more representative of WMECo’s service territory.

11/ The Company stated that it collected Massachusetts
Department of Employment Security historical employment data from
the years 1972 through 1988 (Exh. HO-D2, pp. 9-10).

12/ The Company stated that, for its 1991 economic and L
demographic forecasts, it used DRI data from both the Springfield
and Pittsfield MSAs (Exh. HO-2B, p. 16}.
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2. Electricity Price Forecast

The Company indicated that NU’s electricity price forecast.
is used as an input to its energy forecast and peak load forecast
models (Exh. HO-RR-6, p. 1).

The Company indicated that the forecast of electricity
prices was based on a production cost simulation and a financial
simulation (id., p. 2). The production cost simulation accounted
for various inputs and factors, including preliminary enerqgy and
peak load forecasts,13 the Company’s resource plan,14 and fuel
price projections15 (id.). The Company stated that the
financial simulation took into account the results of the
production cost simulation, as well as existing system data,
capitalization and financing expenses, taxes, capital
expenditures, and other expenses (;g;).lﬁ

13/ The Company stated that the preliminary energy and
peak load forecasts used for the electricity price forecast here
were the same forecasts used in NU’s 1989 Demand Forecast, minus
the effects of conservation and load management and self-
generation (Exh. HO~RR-6, p. 1). The electricity price forecast
then became an input to the revised energy and peak load
forecasts used by the Company to model the effects of
conservation and load management and self-generation (id.).

l4/ The Company stated that the resource plan included
the costs associated with committed resocurces (e.d., private
power production, Seabrook and Hydro-Quebec, and demand-side
-management programs), and financing charges associated with the
construction of assumed future supply additions
(Exh. HO-RR-6, p. 1).

15/ The Company stated that fuel price projections from
Summer, 1990 and Winter, 1991 DRI oil and coal forecasts were
used in. developing the electricity price forecast
(Exh. HO-RR-6, pp. 3, 6). The Company indicated that nuclear
fuel and natural gas price projections were developed using
internally-generated data (id.).

16/ The Company stated that (1) existing system data
included the original cost of existing NU electric plants;
(2) capitalization and financing data included all outstanding
debt and projections of future financing costs; (3) current taxes
included state and federal income and gross earning taxes, plus
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The Company further described that its simulations produced
a forecast of annual electricity price change for each customer
class, and that the rates of change were applied to historic
prices to obtain a forecast of future electricity prices
{(Tr. 2, p. 69}.

The Siting Council approved the Company’s previous
electricity price forecast, which was similar to the electricity
price forecast currently under review. 1988 NU Decision,

17 DOMSC. at 9. Here, the Siting Council notes that the Company’s
electricity price forecast includes the use of current DRI fuel
price data, and the application of electricity price growth rates
to individual customer classes.

Accordingly, the Siting Council finds that the Company’s

electricity price forecast is acceptable.

3. Short-Run Enerqgy Forecast
NU defined its short-run forecast period as one year, the

first year of the Company’s ten-year forecast period (Exh. HO-1B,
p. 24). NU developed a short range forecast model to project
energy requirements and hourly load in each class for this year
(id.). The Company explained that it performs this short-run
forecast primarily for budgeting purposes (id.).

The Company stated that it estimated energy consumption in
the first year by using an econometric model (id.). The inputs
to NU’s econometric model included quarterly projections of
" numbers of customers, electricity price, income, and employment
(Tr. 1, p. 30; Exh. HO-RR-1, p. 9). NU stated that it used its
hourly }qad model to estimate 1990 peak loads and monthly energy

local and municipal property taxes; (4) capital expenditures
included expenditures associated with future resource additions;
and (5) other expenses included fuel, 0O&M, purchased power,
transmission and other fixed expense items (Exh. HO-RR-6, p. 4).
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output by company and by customer class (_igé).l7 The Company
also stated that it adjusts the short-run forecast for each
customer class for the loss of sales due to self-generation and
conservation (Exh. HO-RR-1, p. 13). Finally, the Company stated
that it checked the industrial short-run forecast for
reasonableness by monitoring the consumption of 20 of the largest
industrial customers, whose usage accounts for approximately one-
third of NU’s industrial consumption (id.).

The Company performed several statistical analyses of its
short-run forecast (Tr. 1, pp. 30-31; Exh. HO-RR-1, pp. 28-39).
The Company stated that these analyses illustrate the relative
statistical strength of its econometric model (;gé).ls The
Company also prepared an analysis of the forecast accuracy of its
previous short-run forecast (Exh. HO-RR-1, pp. 10-13). In this
analysis, the Company identified various sources of uncertainty,
the largest being the uncertainty regarding regional economic
performance (id.). Finally, the Company compared its short-run
forecast to (1) forecasts NU made with time-series and end-use
méthodologies, and (2) to forecasts of electric sales made by DRI
and other regional utilities (id.). ©NU’s 1990 short-run forecast
was within the range of forecasts with which it was compared

17/ The Company explained its short-run forecast
produced monthly projections of energy requirements (Tr. 1,
pP. 28). The Company indicated that it used monthly data whenever
available, and gquarterly data when monthly data was not available

(id., pp. 26-28).

18/ The Company reported the following R-sguared values
for its WMECo short-run forecasts: residential, .96; commercial,
.85; industrial, .52 (Exh. HO-RR-1, pp. 33, 36, 39). R-sguared
is a measure of the amount of variation in the dependent variable
which is explained by the variation in the independent variables.
R-squared values range between 0.00 and 1.00, where 0.00
indicates no variation explained by the independent variables and
where 1.00 indicates complete explanation by the independent

variables.
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(id., p. 11).

NU used the results of its short-run energy forecasts to
calibrate its long-run forecasts (Exh. HO-1B, p. 24). The
Company stated that it needed to have consistent'short~run and
long-run forecasts for financial, supply and C&LM planning
(Exh. HO~D-10). The Company stated the long-run forecasts were
calibrated to the short-run forecasts with factors ranging from
.995 in the WMECo industrial class to 1.02 in the WMECo
commercial class, with this latter factor being the only one
above one percent (id.). 20

The Siting Council does not take issue with the Company’s
use of the short-run forecast to adjust its long-ruh forecast.
In most instances, the level of adjustment was slight, with only
one adjustment made exceeding one percent. Furthermore, the
Siting Council notes the Company’s short-run model exhibited
statistical strengths and that the Company compared its short-run
forecast with several alternative and independent short-run
forecasts. -

Accordingly, based on the above, the Siting Council finds
that NU has established that its short run forecast is acceptable

for use in developing its long-run forecast.

19/ The range of forecasts of total electricity sales
ranged from 0.5 percent change forecasted by NU with a short-run
end-use model to 1.2 percent change forecasted by DRI for New
England (Exh. HO-RR-1l, p. 11). The NU short-run forecast
projected a 1.0 percent change (id.).

Forecasts of total retail electricity sales ranged from -1.0
percent change forecasted by "other regional utilities - low" to
2.3 perc¢ent change forecasted by "other regional utilities -
high" (id.). The NU short-run forecast projected 0.8 percent
change (id.).

20/ The Company stated that it adjusted the residential
long-run forecast for WMECo by a factor of 1.001 (Exh. HO-D-10).
In the CL&P forecasts, the Company used the following
adjustments: 1.002 in the residential class and commercial class,
and 1.003 in the industrial class (id.).
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4. Resjidential Energy Forecast

NU forecasted total residential electricity consumption with
econometric and end-use models (Exh. HO-1B, p. 25). These models
incorporated the results of the Company’s economic, demographic,
and electricity price forecasts. NU’s residential energy
forecast estimated usage as the product of (1) the number of
residential customers; (2) the number of appliances per customer;
and (3) the average use per appliance (id., pp. 26, 33).
Generally, NU used historical data and econometric methods to
predict the number of WMECO residential customers (Exh. HO-D-14).
NU used survey and industry data to estimate the number of
appliances per customer and the average use per appliance
(Exhs. HO-1B, pp. 25-26, HO-D-15). The Company also stated that
it adjusted‘its end-use results to reflect the effect of price
and income elasticities (Exh. HO-1B, p. 25).2! The company’s
final forecast adjustment was to subtract the savings resulting
from Company—5ponéored C&LM programs (id., p. 3). However, the
Company also assumed that, over time, residential consumption
patterns would be affected by broad-based conservation activities
(id., p. 27}.

NU based its residential energy forecast on the assumption
that total c¢lass consumption is the sum of usage represented by
16 residential appliance types22 and a miscellaneous category
(id., pp. 25-26). The Company explained that the key driving

21/ The Company stated that it applied price and income
elasticities to total residential sales forecasts (Exh. HO-D-49;
Tr. 1, pp. 61-62, 164-165).

22/ NU disaggregated its residential forecast into the
following types of appliances: electric space heating, electric
heat pump, electric-assisted renewable resource space heating,
electric water heating, electric-assisted renewable resource
water heating, fossil fuel heating auxiliaries, central air
conditioning, room air conditioning, electric range, electric
dryer, manual defrosting refrigerator, automatic-defrosting
refrigerator, freezer, color television, lighting, and electric
car (Exh. HO-1B, pp. 25-286).
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variable in the model is growth in the number of residential
customers (id., p. 26).

The residential forecast methodology contained in the 1990
demand forecast is essentially the same as the one reviewed by
the Siting Council in the 1988 NU Decision, 17 DOMSC at 10-12.

a. Number of Residential Customers

NU stated that it forecasted the number of residential
customers using Company records to establish the number of
existing customers, and DRI data to project the number of new
customers (Exh. HO-1B, pp. 39, 47). The Company stated that new
WMECO residential customers were forecast using a regression
equation (id., p. 47; Tr. 1, pp. 37-38). A primary input to that
equation was housing permits, lagged one-quarter of the year, as
forecasted by DRI for the Springfield MSA (id.). The Company
explained that it used the one-gquarter of a year lag to
approximate the construction period of a new residence
(Exh. HO-1B, p. 39). The forecasting equation related the growth
in new WMECo residential customers to the gfowth in Springfield
housing permits. '

The Company stated that alternative methods for forecasting
the number of residential customers had been considered in the
past (Tr. 1, pp. 26, 28, 54-53). The Company noted that using
the number of households and a demographic forecast model had
been considered (id.). However, the Company explained that
househeold information is collected on an annual basis, and is not
available promptly enough to be used by the Company in its short-
run forecasts (id., pp. 26, 28). The Company also explained that
its demographic forecasting model was deficient because it was
time-consuming and it proved to be less accurate than the

housing-data approach (id., pp. 54—59).23

23/ The Company also stated that it is exploring an
alternative demographic forecasting model known as "REMI" that
could be used to project long-run trends in the future (id.,
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The Company’s method for forecasting the number of
residential customers relies on two appropriate sources of data -
- Company records and DRI forecasts. In the past, the Siting
Council has recognized the importance of territory-specific data
(1991 CECo/CELCo Decision, EFSC 90-4, at 19—21; 1991 Nantucket
Decision, 21 DOMSC at 230). In addition, the Siting Council has
alsc found that the use of DRI data is appropriate for use in
forecasting (1991 CECo/CELCo Decision, EFSC 90~4, at 6; 1990
MMWEC Decision, 20 DOMSC at 14; 1988 EECo/Montaup Decision, 18
DOMSC at 82). Further, the Company has made a reasonable
assumption that housing permits do not lead to occupied
residences until the following quarter of the year. Accordingly,
based on the foregoing, the Siting Council finds that NU’s
forecast of the number of residential customers is acceptable.

b. Number of Appliances .
For the years 1990 to 1999, NU forecasted the number of

appliances in each of the 16 appliance types and the
miscellaneous category in its service territory (Exh. HO-1B,

Pp. 25*--26).24 The Company stated that the 16 appliance types
were chosen because they are the major users of electricity in
NU’s service area households and because they "represent those
loads that are most likely to be affected ... by programs for
C&LM" (Exh. HO-D-16; Tr. 1, pp. 117-118). The Company further
explained that if C&LM programs focussed on an appliance type not
explicitly included in its current forecast, the Company would be
likely to add it to its residential end use forecast as an
additional appliance type or as a substitute for an appliance
already included in its residential forecast (id., p. 118).

p. 58).

24/ The number of appliances must be tracked for each
year even though energy requirements for the first year of the
forecast were projected with the short-run forecast.
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The Company stated that its residential miscellaneous
category consisted of the remaining appliances not included in
the 16 appliance types, and that the remaining appliances are
individually small contributors to residential use
(Exh. HO-D-16)}. The Company collected information on some of the
appliance types that are included in the miscellaneous category
in its residential appliance survey (Exh. HO-S-24A, p. 16).25
The Company stated that the miscellaneous category is forecast to
account for 20.4 percent of 1990 residential sales, making it the
largest end-use category in its residential forecast (Exh. HO-1B,
pPp. 42-43).

In its forecast of the number of appliances, NU estimated
(1) the current number of appliances, and (2) the future number
of appliances in each end use (id., p. 34). The current number
of most appliances used in the 1990 forecast was estimated from a
1987 NU appliance saturation survey, which established ownership
percentages of appliances by type of dwelling (id.). However, NU
noted that electric heating appliance ownership was based on
Company records of customers that rely on electric heat for a
significant percentage of their space heat (id., pp. 26, 35). NU
separated electric heating appliances into three categories --
electric resistance heating, heat pump, and renewable resource
space heating with electric backup26 -- using a 1987 saturation
survey of electric heating customers (id., pp. 35-36). NU
reported that it further divided electric heating appliances into

single-family and multi-family categories based on census and

25/ All of the Company’s end-use surveys were conducted
across the NU service territory (Exhs. HO-S5-24A, HO-S-24B, HO-D-
25). NU’s 1989 New Home Survey categorized responses by region,
including Western Massachusetts (Exh. HO-S-24A).

26/ NU did not include portable electric heaters in its
definition of electric heating appliances in this forecast, even
though it had data on saturation and usage patterns of portable
electric heaters from its 1987 and 1983 surveys (Exhs. HO-1B,

p. 40, HO-S-24A, pp. 19, 68),
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building permit data (id.}.

For each year of the forecast, NU determined the future
number of new residential appliances in its service territory by
applying penetration rates for each appliance type to new
housing, the replacement market, and the existing market
categories27 (Exh. HO-1B, pp. 26, 35). For the new housing
market, NU reported that it developed market penetration rates
for each appliance type from its 1988 New Home Survey (id.). NU
stated that it prepared penetration rates for the existing market
and replacement market categories from the trend of all NU
saturation surveys since 1978 and a 1988 survey of Connecticut
appliance distributors (id.). '

The Company stated that it plans to update its appliance
saturation information and New Home survey by conducting a survey
every year, covering each of the topics in alternating vyears
(Tr. 1, pp. 63-64). The Company‘s witness, Mr. Howell, indicated
that a 1990 appliance saturation survey was in progress (id.,

p. 63). However, the Company’s 1991 forecast indicated that only
the survey of Connecticut appliance distributors has been updated
(Exh. HO-2B, pp. 34, 36).

The Company’s methodology for forecasting the number of
appliances is essentially the same as that approved by the Siting
Council in its previous review. 1988 NU Decision, 17 DOMSC at
10-12. The Company’s periodic surveys\continue to provide a
reasonable basis for estimating the number of appliances in its
service territory. The Siting Council encourages the Company to
conduct regular data collection efforts to ensure the reliability
of its end use forecasts. In addition, the Siting Council

encourages the Company to consider desegregating other

27/ The Company defined the replacement market as the
number of units of a specific appliance retired in a particular
year, and the existing market as the number of customers from the
previous year which have not yet purchased a certain appliance
(Exh. HO-1B, p. 36).
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residential appliances such as clothes washers, dishwashers,
portable space heaters and microwave ovens as a means of further
supporting its end use methodology. Finally, the Siting Council
notes that further disaggregation is entirely consistent with the
Company’s stated objectives regarding C&LM planning.

Accordingly, based on the foregoing, the Siting Council
finds that NU’s forecast of number of appliances is acceptable.

c. Average Use per Appliance

The Company stated that in its 1990 forecast it determined
the average use per appliance using a variety of techniques
(Exh, HO-1B, pp. 26, 35; HO-RR-16). NU stated that its base year
average use per appliance values were cobtained from (1) the Joint
Utility Monitoring Project ("JUMP")}; (2) national data;
(3) engineering models; (4) a survey of other regional utilities;
and (S5) the Company’s "conditional demand analysis™ of its 1987
appliance saturation survey (id.). The Company adjusred its

forecast of appliance usage for conservation trends and
elasticity résponses (Exh. HO-1B, pp. 38, 46-47; Tr. 1, pp. 103-
105) .

The Company stated that its participation in the JUMP study
provided it with detailed appliance usage data from the direct
measurement of a sémple of electric ranges, dryers,
refrigerators, and water heaters in WMECo’s service territory and
elsewhere in Massachusetts (Exh. HO-1B, p. 26). The Company also-
stated that it obtained appliance usage data for color
televisions and lighting from national data, particularly the
Association of Edison Illuminating Companies (Exh. HO-RR-16}. In
addition,” the Company stated that it developed the remaining
residential appliance usage values from engineering and modeling
information (id.; Tr. 1, pp. 101-103). The Company further
stated that it compared the results of the engineering models and
the national data with a "conditional demand analysis" which

estimated electricity consumption by end use from appliance
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saturation data and samples of customer bkilling data

(Exhs. HO-1B, pp. 26, 35, HO-D-17). The Company 4did not provide
the vintage of any of its appliance usage data

(Exh. HO-RR-16) .28

The Company stated that it adjusted its average appliance
usage estimates for significant conservation resulting from a
combination of several external forces (Exh. HO-1B, p. 36).29
The Company anticipated increasing market-induced residential
conservation due to "a combination of mandatory and voluntary
standards adopted by the construction and appliance manufacturing
industries, increasing fuel costs for all forms of energy, the
use of space and water heating systems employing alternative or
renewable resources, the efforts of NU and others which lead to
increasing consumer knowledge of cost-effective conservation
measures, the long-run effects of price, and economic incentives
to conserve" (Exh. HO-1B, p. 36).

For example, in its 1990 demand forecast the Company
estimated that the average new home usage for electric space
heating would decline six percent over the forecast period
(Exh. HO-1B, p. 37). The Company also estimated that more than
half of the residential appliances would have lower use values in
the future (id.). Nonetheless, due to the anticipated increase
in number of appliances, the Company projected total average use
per residential customer in 1999 to be 2.3 percent greater than

the total average use per residential customer was in 1989 (id.,

28/ However, the Siting Council is aware of the vintage
of the JUMP study -- the data was collected from December 1986
through December 1987. See 1988 EUA Decision, 18 DOMSC at 80.

. 29/ In addition, in both the 1990 and the 1991 demand
forecasts, the Company reduced its energy forecast to reflect its
conservation programs (Exhs. HO-1B, p. 4, HO-2B, p. 5).
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p. 27; Exh., HO-2B, p. 39; Tr. 1, pp. 97-98, 102).°0
Essentially, the Company stated that it expects a
"transformation" of the market, particularly for new homes and
appliances, to be facilitated by its programs of incentives and
technical support (Exh. HO-S-22).

The Company also adjusted its average use per appliance
estimates with the results of price and income elasticity
analyses (Exh. HO-1B, pp. 38, 46-47; Tr. 1, pp. 103-103). The
Company developed elasticity factors to represent changes in
residential electricity usage due to changes in electricity price
and changes in personal income (Tr. 1, pp. 103-105). In the
equations used to isolate the income and price responses, the
Company used WMECo residential use per person data to incorporate
the effects of declining household size on household electricity
usage (id., Exh. HO-1B, pp. 38, 46-47).31 The Company then used
the income and price elasticity factors to adjust the average use
per appliance (id., Exh. HO-RR-12). This adjustment was uniform
across all end-uses (Tr. 1, pp. 103-104). '

The Company’s methods for estimating averagé use per
appliance raise several issues. First, the Company used base

30/ In terms of natural conservation, the Company
projected much greater savings from improvements in building
shell and appliance efficiency standards in the 1991 demand l
forecast than were forecast in 1990 (Exh. HO-2B, p. 39). To
illustrate, in the 1991 forecast the Company estimated the
average new home usage for electric space heating to decline 41
percent over the forecast period (id.). The combined effects of
conservation anticipated in the 1991 demand forecast led the
Company to estimate that total usage per residential customer in
2000 would be 2.7 percent less than total usage per residential
customer in 1989 (id., p. 29).

31/ The Company applied persons-—-per-household data
provided by DRI at the state level in the 1991 demand forecast
(Exh. HO-2B, p. 48; Tr. 1, p. 109). The 1990 demand forecast
used a database of WMECo perscons-—-per-househcld (Exh. HO-1B,

p. 46). Although the two databases differed in the years 1980~
1989, both sets of data reported steady declines (Exhs. HO-1B,
p. 46, HO-2B, p. 48).
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year average values from varied sources with unidentified
vintages. The Siting Council regulations require electric
companies to report the vintage of data inputs. 980 CMR
7.03(5)a.2.

Second, as noted above, the Company’s equations for
calculating elasticities relied on "residential electricity use
per person", a departure from "residential electricity use per
household" used throughout the forecast. The Company explained
that the number of persons per household has an impact on use per
appliance. However, the Company’s residential forecast does not
reflect the effects of this variable. The Siting Council notes
that another electric company has incorporated the effect of the
number of persons per household in forecasts of use per
appliance. See 1991 CECo/CELCo Decision, EFSC 90-4 at 18.

The Siting Council is also concerned with the Company’s
prediction of a market transformation in end-use efficiency. 1In
the 1990 demand forecast, the Company projected efficiency .
improvements in many end uses, and raised those projections in
the 1991 demand forecast. However, supporting documentation for
those projections was limited. 1In past reviews of demand
forecasts, the Siting Council has required electric companies to
provide sufficient documentation in support of their assumptions.
1991 CECo/CELCo Decision, EFSC 90-4 at 27; 1989 MECo/NEPCo
Decision, 18 DOMSC at 335; 1988 NU Decision, 17 DOMSC at 11.

Nonetheless, for the purposes of this review, the Siting
Council finds that NU’s forecast of average use per appliance is
minimally acceptable. In order for the Siting Council to approve
the Company’s next forecast of average use per appliance, the
Company must furnish information supporting its adjustments of

average use per appliance.

d. Conclusion on Residential Enerqy
Forecast
The Siting Council has found that NU has demonstrated that
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its forecasts of residential customers and number of appliances
are acceptable. The Siting Council also has found that the
Company’s forecast of average use per appliance is minimally

acceptable.
Accordingly, the Siting Council finds that NU has

established that its residential energy forecast is reviewable,

appropriate, and reliable.

5. Commercial Enerqy Forecast

a. Compliance with Order One
In the 1988 NU Decision, the Siting Council found that NU
did not establish that its commercial energy forecast was
appropriate or reliable (17 DOMSC at 15-16). The Siting
Council’s concerns focussed on the forecast’/s use of employment
growth as a proxf for growth in commercial floor space (Id.).
Therefore, the Siting Council ordered NU to present an analysis

of each of the economic factors which may have an impact upon

commercial floorspace growth (Id.).

In addressing Order One, NU described three approaches to
forecasting floor space stock (Exhs. HO-RR-7, HO-RR-9, b. 2-10).
The Company stated that three approaches are "stock demand,"
"investment demand," and "floor space-per-employee" (id.). The
Company explained that it selected the floor space-per-employee
approach, which assumes a direct relationship between employment
and commercial floor space footage, because of the approach’s use
of data inputs that are dependable and routinely forecasted by
independent, professional forecasters (Exh. HO-RR-73).
Specifically, the Company stated that employment forecasts
disaggregated by one-digit SIC code are available and widely
viewed as reliable (id.). The Company acknowledged that the
cyclical nature of employment is a source of inaccuracy in
forecasting commercial floor spéce stock (Exh. HO-RR-9, pp. 2-11,
2-12). However, the Company emphasized its belief that occupied
commercial floor space is best predicted by using employment
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(Exhs. HO-1B, p. 57, HO-RR-7). Further, the Company argued that
occupied commercial floor space is the best predictor of
commercial electricity usage (id.).

The Company also stated that both the stock demand and
investment demand models rely on the reporting of construction
activity, which is not considered to be comprehensive by either
the entity collecting the construction activity, or by the
Company (Exhs. HO-RR-7, HO~RR-9, pp. 2-10, 2-11). The Company
asserted that this is a fundamental weakness in the use of both
the stock demand and the investment demand approach to
forecasting floor space (id.). Finally, the Company provided an
analysis showing that substantial cycles in construction
investment and the varying delay in the use of new buildings
makes the investment demand approach a poor predictor of
commercial electricity salés (Exh. HO-1B, p. 56).

Based on the above, the Siting Council finds the Company has

complied with Order One.

b. Description
NU’s 1990 commercial energy forecast methodology projects

electricity usage in terms of three end uses and a miscellaneous
category for each of ten building types (Exh. HO-1B, p. 53). The
Company stated that its commercial forecast methodology is an
adaptation of the Electric Power Research Institute ("EPRI"Y)
Commercial End-use Model ("Commend") (id., p. 47). The Company
stated that the critical assumptions in its commercial forecast
are '"the key relationship ... that new buildings use more
electricity than existing buildings" and that employment drives
its forecast (id., p. 57). Therefore, the Company’s forecast was
disaggregated into new building usage and existing building
usage, and employment was a major input in the forecast model
(id., p. 63). The Company also.adjusted usage to account for
appliance efficiency chaﬁges (Tr. 1, pp. 159-160). Finally, NU
adjusted the forecast results for the predicted impacts of its

~102-




EFSC 90-17 Page 25

C&LM programs (Exh. HO-1B, p. 10)}.
NU stated that Commend relies on three factors: (1) base

year energy usage, (2} future usage due to economic activity, and
(3) the quantity of energy-consuming equipment and occupied
commercial floorspace (Exh. HO-RR-9, p. 1-1). NU’s model
projected occupied commercial floorspace with an econometric
equation that related growth in commercial floorspace to growth
in employment (Exh. HO-1B, pp. 55, 68).32 The Company
disaggregated energy usage with survey information on end-use and
building energy requirements (id., pp. 53-55). The Company
forecasted future usage starting from its own sales data and
increasing sales with econometric equations and elasticities
(id., pp. 47, 53-55).

In determining two of the above factors -- base year energy
use and the future usage due to econonic activity -- the Company
used a combination of econometric and end use forecasting
techniques. The Company stated that it used its own electricity
sales data by Standard Industrial Classification ("SIC") for the
past 20 years to providé the database for base year energy usage
for its econometric equations (Exh. HO-1B, pp. 54, 67-68). With
respect to forecasting future usage, the Company stated that it
projected consumption by commercial eguipment with an econometric
equation that used elasticity responses to fuel price change for
the short run and econometric equations using efficiency and fuel
choice elasticities.for the long run (Exhs. HO-1B, pp. 55, 57,
59, HO-RR-9, pp. 2-1 to 2-5).3% These elasticities are

estimated for the commercial class on a Company-wide basis,

32/ NU forecasted occupied commercial floorspace in part
using a floorspace-per-employee relationship (Exh. HO-1B, pp. 53-
55). See Section II.C.5.a, above.

33/ Additional econometric eguations were used by NU to
develop these sensitivity factors from cost and engineering
information collected from a sample of customers (Exhs. HO-1B,
pp. 55, 57, 59, HO-RR-9, pp. 2-1 to 2-5).
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without disaggregation by end use (Exh. HO-D-24).

NU developed the input information for these egquations with
surveys' of ten building types conducted in 1986 and 1987
(Exh. HO-1B, pp. 54-55, 5‘7).34 These same surveys provided
information on energy requirements and fuel shares by end use
applied by NU to its four end-use categories: space heating,
cooling, lighting, and miscellaneous (id., pp. 54-55, 58). The
Company stated that the EPRI Commend model is designed to
forecast usage in seven end uses and a miscellaneous category
(Exh. HO-RR-%2, pp. 1-1, 2-3).35 In addition, the Company
indicated that its detailed surveys of commercial buildings
collected information for the seven end-use categories used in
the EPRI Commend model (Exh. HO-D-25). Finally, NU stated that
it checked the end use and building type data with its commercial
and industrial conservation audit database and a 1983 U.S.
Department of Energy ("DOE") survey (Exh. HO-1B, p. 55).

The Company stated that, among its end-use categories, the
miscellanecus category is "viewed as the base part of the
forecast not subject to considerationé of weather or time of

year" (Exh. HO-D-23). The Company explained that the several end
uses included in the miscellaneous category "individually do not
constitute a large share of sales" (id.). For example, the

Company stated that electronic office equipment may be noticeable
in only two or three building types (id.). The Company also
contended that "little data are available on their energy

34/ The 10 building types used by NU in the end use and
econometric models are office, restaurant, retail, food store,
warehouse, school, college, health care, hotel, and miscellaneous
(Exhs. HO-1B, pp- 53, 58, HO-D-25). The Company also models each
building type for both existing and new buildings (id.).

35/ The seven end uses are: space heating, air
conditioning, ventilation, water heating, cooking, refrigeration,
lighting, and miscellaneocus (Exh. HO-RR-9, p. 1-1). The Company
also stated that the EPRI model is able to simulate non-weather
sensitive end uses separately from the weather sensitive end uses

(id., p. 2-6).
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requirements or market penetrations" and "only as data become
available" could the Company explore further disaggregation of
the miscellaneous category (id.). However, the Company indicated
that the end uses in the miscellaneocus category collectively
constituted 47 percent of commercial sales in 1989 (Exh. HO-1B,
p. 65).

The final step NU took in its commercial forecast
methodology was to adjust the results of its forecast with the
predicted impacts of its C&LM programs (id., p. 10). The
Company’s forecast of C&LM used an assumption in the commercial
sector that for "commercial new construction programs the code
construction would eventually reach the [Company’s] program
standards; thus through the process of "market transformation" in
the long-run, one hundred percent of customers were assumed to
adopt the technologies included in the [Company] program"

(Exh. HO-S5-23). The Company stated that its assumption that its
program goals will be completely adopted is based on the
influence of "strong support by the Company" and the Company’s
experience with changes in building codes in the past (id.).

¢. Analvsis and Findings

In forecasting commercial energy requirements, NU employs a
sophisticated end-use methodology that analyses usage across ten
building types. In addition, NU has completed an extensive
survey of commercial customers in its service territory and uses
such territory-specific data in its commercial forecast. Finally
in complying with Order One, the Company has demonstrated that
employment is a valid predictor of commercial floorspace.

However, the Siting Council notes some weaknesses in the
Company’s commercial forecast methodelogy. First, the Company
has not pursued the disaggregation of commercial end-use
consumption beyond four appliancé types. While the Company has
shown that the two bases for the its forecast -- the EPRI Commend

model and its own survey data ~-- are designed to forecast
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consumption in seven appliance types, the Company has yet to
expand its disaggregation of commercial end uses to the extent
permitted by these forecasting resources. The Siting Council
notes that another electric company has successfully implemented
commercial forecasts based on the full capabilities of the EPRI
Commend model. See, 1989 MECo/NEPCo Decision, 18 DOMSC at 310-
322. A greater degree of disaggregation would provide the
forecast with greater detail and a more comprehensive examination
of the determinants of commercial demand.

The Siting Council also notes the Company’s assumption
concerning conservation in the commercial forecast. The Company
has assumed, without fully documenting this assumption, that a
"market transformation" will occur for efficient technologies.
Essentially, the Company forecasted that the goals of its current
conservétion programs would be met in the future by market
changes. While the effects of specific programs sponsored by the
Company are small, the effects of a "market transformation" are
potentially significant. The Siting Council has required
electric companies to provide sufficient documentation in support
of their assumptions. 1991 CECo/CELCo Decision, EFSC 90-4 at 27;
1989 MECO/NEPCo Decision, 18 DOMSC at 335; 1988 NU Decision, 17
DOMSC at 11. The Siting Council also encourages the Company to
continue to monitor market-induced conservation to better assess
the overall effect that a market transformation could have on a

forecast of energy sales.

Nevertheless, based on the foregoing, the Siting Council
finds that NU has established that its 1990 commercial energy
forecast is reviewable, appropriate, and reliable.

6. _Industrial Enerqy Forecast
a. 1990 Industrial Methodelogy

The Company’s 1990 industrial energy forecast is based on an
econconetric model that predicts sales as a function of: (1) the
previous year’s sales; (2) the price of electricity; and (3) a
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weighted production index (Exh. HO-1B, pp. 59, 70-71).36

NU stated that it separately prepared forecasts of Company
C&IM program and customer self-generation impacts in the
industrial sector (Exh. HO-1B, p. 3). The Company stated that it
used its C&ILM and self-generation estimates directly to reduce
the forecast of industrial energy demand (id., pp. 3, 10, 55).

NU further stated that it did not adjust its 1990 industrial
forecast for technological change because the use of the previous
year’s sales in its equation "incorporates embedded technological
change" (id., p. 71). NU explained that it did not believe
additional adjustments to sales to represent non-price-induced
technological change were necessary because NU’s prediction of
electric sales per unit of industrial production shows a
significantly greater decline than DRI’s prediction of industrial
electric sales pef unit of industrial output (id., p. 72).

The Company’s 1990 industrial forecast is largely the same
as the one approved by the Siting Council in 1988. 1988 NU '
Decision, 17 DOMSC at 16. The 1990 methodology adequately
incorporates electricity price in the forecast, and provides
disaggregation of sales into two-digit SICs. However, the Siting
Council notes that the Company could have strengthened its
industrial forecast by more fully analyzing the relationship
between the previous year’s sales and technological change. For
example, previous vear’s sales that are influenced by swings in
the business cycle or the entry and exit of industrial
manufacturers in the service territory could mask emerging trends
in technological change.

For the purposes of this review, the Siting Council finds
that NU has established that its industrial forecast is

36/ NU used a weighted production index for selected
SICs to subdivide its 1990 forecast of sales into two-digit SICs
(Exh. HO-1B, pp. 59, 70-71). The SICs were electrical machinery,
non-electrical machinery, fabricated metal, rubber and plastics,
paper and products, food and products, and all other SICs (id.,

p. 76).
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reviewable, appropriate, and reliable.

b. 1991 Industrial Methodology

(1) Description
NU stated that its 1991 industrial energy forecast used a
new approach as part of the Company’s effort to produce an end-
use forecast methodology for its industrial sector (Exh. HO-2B,
pp. 60-73). NU stated that the 19921 industrial energy forecast
methodology is "an econometric model which is used to estimate

end-uses" that was developed because NU sought a two-digit SIC-
specific industrial end-use model (Tr. 2, pp. 64-65). NU stated
that its 1991 industrial energy forecast distributed total
industrial energy demand over two-digit SICs and forecasted the
market share of energy demand served by electricity (id., pp. 73-
82). NU stated that it divided the electricity demand of each
8IC across four end-uses (id., pp. 83—-84).37 Finally, NU stated
that the Company’s industrial C&LM plans "require a better sense
of the amount of load that industrial customers will use for
motor drive, process heat and lighting" {(Exh. HO—ZB; p.- 60). -

NU developed its 1991 industrial forecast using forecasts
of: (1) total industrial energy demand in Massachusetts;38
(2) the market share of electricity in the industrial sector; and
(3) national trend data on shares of electrical load by end use
(id., pp. 72, 80-83). The Company also made adjustments to its
forecast results for C&LM and self-generation (id., pp. 2-3).
Finally, after completing its forecast, the Company stated that

.37/ The Company used motor drive, heat process, lighting
" and other as aggregate end uses in its forecast (Exh. HO-2B,
P.- 85).

38/ Because the Company’s historic data on total energy
demand ended in 1988, the Comparny developed its own estimates of
total industrial energy demand beginning in 1989 (Exh. HO-2B,
pp. 74, 76-77, 79). Therefore, the Company’s 1991 industrial
energy forecast used the Company’s forecast of total industrial
energy demand data (id.).
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it compared the results of its 1991 forecast with the results of
its 1990 forecast methodology using 1991 inputs and assumptions
(ig., p. 81).

The Company stated that the first major component of its
industrial forecast -- total industrial energy demand -- was
developed using an econometric eguation to represent the
historical relationships between industrial production and real
price per British thermal unit of energy ("Btu") (id., p. 73) .39

The Company stated that the predominant driving variable in
the calculation of total industrial energy demand was industrial
production (Exh. HO-D-63). NU stated that it developed indices
of industrial production for two-digit sSIcCs (id.; Tr. 2, pp. 73-
74). NU stated that it adjusted national two-digit SIC
production indices of industrial production to the state level by
applying the ratios of MassachUSetts' employment to national
employment in each SIC (id.).

In establishing inputs of total industrial energy demand,
the Company relied on a historic database that ended with 1988
data (Exh. HO~-2B, p. 73). To develop a historical record of
total industrial energy demand for the period 13975 to 1988 in
Massachusetts, the Company made use of the DOE State Energy Data
Report database for industrial consumption of distillate and
residual o©il, natural gas, and electricity for the years 1960 to
1988 (id.). To forecast future industrial energy demand, NU
stated that it used forecasts of state industrial production and
industrial employment from DRI‘s Summer 1990 publications (id.}.
To forecast future energy prices, the Company used DRI’s Fall

39/ NU used a regression equation that made the result
of total industrial Btu consumption divided by the weighted
industrial production index the dependent variable (Exh. HO-2B,
p- 73). NU stated that the independent variables were real price
per Btu of energy and the ratioc of Btu consumption to industrial
production lagged one year (id., pp. 73, 76-77). NU stated its
model produced an R-squared value of .75 for Massachusetts and
.93 for Connecticut (id., pp. 76-77).
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1990 fossil fuel price forecast and NU’s own 1990 electricity
price forecast (id., pp. 73, 78).

The second major component of NU’s industrial forecast was
market share of electricity. The Company forecasted market share
of electricity based on a saturation curve methodology (id.,
pP- 75). NU developed its saturation curve for electricity based
on a statistical function of time and the ratio of the real price
of electricity to the real price of all fuels used in industry
(igé).40 NU explained that while "time is the most dominant
variable" in this function, time is included in the function as
"a proxy which incorporates the effects of a changing industrial
structure and technology" (Exh. HO-D-61l; Tr. 2, p. 91). The
Company, attempting to explain that the market share for
electricity would tend to follow "a typical saturation
situation," indicated that, "[i]ndustrial electricity use, after
the necessary level of output is decided, is dependent upon
relative energy pfices and the rate at which electric-using
technology is adopted" (Tr. 2, pp. 60, 73)}. However, the Company
also stated "because electricity is such a small share of the
value of shipments or value added, electric prices, gas prices,
oil prices are not what drive industrial customers to select or
reject equipment" (id., p. 91-93).

The final major component of NU’s industrial forecast was
national trend data on shares of electrical load, NU stated that
it relied on EPRI’s Industrial Marketing Information Systenm
("IMIS") database for the load share of 43 end uses by four-digit
SICs (Exh. HO-2B, p. 83). The Company used these estimates to
distribute the forecasted electricity energy demand to the four
end uses in each of the two-digit SICs (id., pp. 83-84).

As a final step, the Company made adjustments to its
industrial energy forecast for self—generation and C&LM (Exh. HO-

40/ NU approximated the R-sgquared value of its non-
linear saturation curve regression as .98 (Exh. HO-RR-21}.
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2B, pp. 2-3). NU stated that it separately prepared forecasts of
self-generation by its customers and C&LM and subtracted these
from the forecasts of energy and peék load for each customer
sector'(igL). NU’s forecast of peak load served by customer
self-generation in the year 2000 is 51 MW (igé).41 The

Company’s forecast of the combined effect of C&LM and self-
generation on the industrial class system-wide projects a
reduction in the growth rate of industrial energy sales from an
average 2.7 per cent per year to 0.5 percent per year (id.,

p. 10). However, the growth in MW impacts from Company
industrial sector C&LM programs is forecasted to slow in 1999 and
C&LM program impacts are projected to decline following that year
(Exh. HO-2A, pp. III-23 to III-24).

After the forecast was prepared, the Company made a
comparison of its forecast with a forecast produced using its
1990 methodology (Exh. HO-2B, p. 8l). NU stated that it
developed forecasts of industrial energy demand using the
methodology employed in its 1990 industrial forecast (;g;)}42
Industrial sales forecasted with the 1990 ﬁethodology, using 1991
data inputs and assumptions, predicted compound annual growth
rates over the forecast period of ~2.0 percent for CL&P and -0.4
percent for WMECo (id.). ©NU stated that it compared these
results with the results of the industrial forecast made with the
1991 methodology, which were 0.4 percent compound annual growth
rate for CL&P and 1.0 percent compound annual growth rate for
WMECo (id.). The Company attributed the higher growth rates
forecasted by the 1991 methodology to the forecast of increasing
saturation of electricity in the industrial fuel mix (id.).

41/ In the 1990 demand forecast, NU predicted a
reduction of 75 MW from customer self-generation in 1999
(Exh. HO-1B, p. 2). '

42/ The Company stated that it will continue to use the
1990 methodology for comparison purposes until the new industrial
methodology is refined (Tr. 2, pp. 105-107).
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Further, NU developed forecast accuracy tables for WMECo and
the NU system industrial energy forecasts based on the 1990
methodology (Exh. HO-RR-ZS).43 The tables show that NU’s and
WMECo’s industrial forecasts are more often (16 of 22) higher
than actual industrial sales in the first year following the
forecast (id.).

Finally, the Company indicated that it is committed to
enhancing and refining the industrial end-use model and has
already planned improvements for the next two forecasts (Tr. 2,
pp. 65, 106).

(2} Analysis

While the 1991 demand forecast is not the subject of review
in this decision, the Company’s new industrial forecast
methodology presented in its 1991 demand forecast is reviewed
here to provide guidance for future forecast filings. At the
outset, the Siting Council notes that the Company’s modifications
to its industrial model relative to the model employed in its
1990 forecast represent an important advance toward a more
comprehensive end-use methodology for the industrial sector.
Generally, the Siting Council encourages companies to develop new
forecast methodologies when the limits of existing forecast
techniques become apparent.

While generally this forecast methodology incorporated nore

a comprehensive analysis of the variables contributing to

43/ Forecast accuracy tables provide a comparison of a
company’s past forecasts with actual demand. The Siting Council
requires gas companies to use such tables as a means to review
their forecasting performance and to make changes to their
methodologies when appropriate. See Colonial Gas Company, EFSC

89-61, pp. 5-6 (1991); Evaluation of Standards and Procedures for

Reviewing Sendout Forecasts and Supply Plans of Natural Gas
Utilities, 14 DOMSC 95 (1986). The Siting Council notes that
use of forecast accuracy tables can provide similar guidance to
electric companies in making modifications teo forecasting
methodologies. .
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industrial demand, we note three areas of concern with the new
methodology. First, the Company obtained historical total
industrial energy demand through 1988, requiring the Company to
forecast total industrial energy demand for 1989 and 19%0. The
Siting Council is concerned that the use of estimates of
historical data may introduce uncertainty in the forecast.
Therefore, the Company should make an effort to gather more
current data from users and suppliers.

Second, in regard to its estimate of market shares, the
Company was unable to give a consistent, reasoned explanation of
its saturation equation. Essentially, the Company made
conflicting statements about the importance of fuel price as a
determinant of technological change represented by its saturation
equation. NU described the other variable, time, as a proxy of
ta changing.industrial structure," a structure which may be
sensitive to economic conditions or limits not well captured by
the historical data. Furthermore, the Company described a trend
of declining electric sales per unit of industrial production in
its 1990 forecast, which is directly contradicted by the
Company’s saturation'equation.‘ As the Company’s 1991 forecast
largely depends upon the saturation equation, a clear explanation
of the equation and its relation to observed trends would allow
the Siting Council to evaluate the methodology’s reliability. |

Finally, the Company’s comparison of the results of the 1991
and 1990 forecast methodologies raises guestions about the
reliability of the 1991 industrial forecast. The Company
compared the results of the 1991 methodology with the results of
the 1990 forecast methodology using tﬁe inputs from the 1991 ,
forecast. This comparison showed the 1990 forecast methodology
forecasts significantly lower consumption of electricity than the
1991 forecast methodology. The Company did not comment on this
comparison. Further, the Compahy’s forecast accuracy data showed
that the methodology used in the 19290 forecast over-forecasted
industrial demand in roughly three—gquarters of past Company
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forecasts. The Company must address the differences in the
results of its methodologies, especially in light of potential
over-forecasting by its 1990 model. The Siting Council expects
that the Company will describe the accuracy of the new forecast
methodology in its next forecast filing and will continue to
compare the results of the two methodologies to remedy any
apparent over-forecasting tendencies.

Nonetheless, the new approach represents an important
advance which incorporates major industrial end-uses and which is
consistent with the Company’s C&LM planning. The Siting Council
anticipates that the Company will continue to enhance its model

in future forecast filings.

7. Other Enerqgy Forecasts

In addition to selling electricity at retail to residential,
conmercial, and industrial customers within its service
territory, the Company indicated that WMECo sells electricity at
wholesale for resale to certain other utility companies
(Exh. HO-1B, pp. 85-86). The Company alsco forecasted
streetlighting use throughout its service territory
(id., p. 86).% |

a. Wholesale Sales for Resale
The Company indicated that WMECo sells electricity at
wholesale for resale to R. H. Fletcher Company, Massachusetts
Electric Company, and New York State Electric and Gas
Corporation; and HWP sells electricity at wholesale for resale to
Chicopee Electric Light Department, and Westfield Gas and
Electric Department (HO-1B, p. 85). The Company stated that

44/ The Company projected a portion of its output to be
subject to losses and internal use (Exh. HO-1C, pp. 45-46). The
Company’s tables indicated that losses and internal use accounted
for 10.1 percent of total WMECo energy requirements in 1989
{Exh. HO-1C, pp. 45-46).
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wholesale sales for resale accounted for about 0.3 percent of

~ WMECo’s total sales in 1989, and 57 percent of HWP’s total sales
(id., p. 93).45 The Company indicated that its forecast of
wholesale sales for resale was based on customers’ predictions of
their locads (id., and Exh. HO-D-36).

The Company stated that it expected WMECo’s wholesale for
resale sales to grow from 9,845 MWH in 1990 to 10,759 MWH in
1999, and HWP'’s wholesaie for resale sales to grow from 164,810
MWH in 1990 to 222,900 MWH in 1999 (Exh. HO-1B, p. 87). The
Company added that the rapid projected growth in HWP wholesale
for resale sales is due to the addition of Westfield Gas and
Electric Department as a customer (Exh. HO-D-36)}.

For the purposes of this review, the Siting Council finds
that NU has established that its forecast of wholesale sales for

resale is reviewable, appropriate, and reliable.

b. Steetlighting Sales

The Company stated that sales to the streetlighting class
accounted for approximately 0.8 percent of total 1982 WMECo
sales (Exh. HO-1B, p. 92). The Company indicated that it
forecasted streetlighting sales by multiplying (1) the forecast
number of residential customers, and (2) a streetlighting-sales-
per-customer factor (id., p. 86). The Company stated that its
streetlighting-sales-per-customer factor is derived from a time
trend model used in the Company’s short-run forecast (id.). See
Section II.C.3, above. The Company stated that streetlighting
sales were projected to decrease slightly in the WMECo service
territory due to anticipated conversion from incandescent and

mercury”vépor lamps to more energy-efficient high pressure sodium
vapor lamps {(id.).
The Siting Council notes that the Company used a reasonable

45/ HWP sells electricity at wholesale for resale and at
retail to industrial customers only (Exh. HO-1B, p. 93).
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methodology to forecast streetlighting sales. In particular the
Company accounted for both customer growth and the effects of
relamping programs in the design of its streetlighting forecast.
Based on the above, the Siting Council finds that NU has
established that its forecast of streetlighting sales is

reviewable, appropriate, and reliable.

8. Conclusions on the Energy Forecast

The Siting Council has found that the Company’s economic and
demographic forecasts and price forecast are acceptable. The
Siting Council also has found that NU has established that its
short run forecast is acceptable for use in its long-run
forecast. 1In addition, the Siting Council has found that NU has
established that its residential, commercial, industrial,
wholesale for resale, and streetlighting sales energy forecasts
are reviewable, appropriate and reliable. Accordingly, the
Siting Council finds that the Company’s methodology for
forecasting overall energy requirements is reviewable,

appropriate and reliable.

D. Peak Ioad Forecast
1. Description

The Company stated that WMECo was a winter peaking system
between the years 1969 and 1989 and that it expects to remain so
throughout the forecast period (Exh. HO-1B, p. 108). The Company
forecasted WMECo’s winter peak to grow from 762 MW in 1990 to 833
MW in 1999 (id.), and its summer peak to grow from 682 MW in 1990
to 813 MW in 1999 (id.). The Company stated that it‘expected
WMECo’s winter peak to grow at a compound annual rate of 0.1
percent from 1990 to 1999 (id.).% The results of NU’s 1990

46/ The Company stated that HWP experienced both summer

and winter peaks between the years 1969 and 1989
(Exh. HO-1B, p. 109). The Company indicated that HWP expected a
winter peak in 1990 and summer peaks throughout the remainder of
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peak load forecast are presented in Table 2, below.

In developing its peak load forecast, NU stated that it
enployed an hourly load model to forecast hourly loads for each
of its operating companies (id., p. 95; Tr. 2, p. 24). The
Company indicated that its hourly load model was based on annual
energy sales by end use, monthly and daily "shares" or
consumption patterns associated with each end use, different
types of day, and minutes of darkness per year
(Exh. HO-1B, pp. 95-99).%7 1In addition, the Company
incorporated the effects of weather by differentiating between
‘weather-sensitive and non-weather-sensitive end uses
(id.; Tr. 2, pp. 27-31). The Company stated that weather-
sensitive end uses were modeled differently than all others
(Tr. 2, p. 28). The Company added that WMECo’s peak load
forecast reflected the impacts of load management progranms, .
particularly its radio-controlled water heater and time-of-use

rates programs (Exh. HO-1B, p. 99).48

the forecast period (id.). The Company further stated that HWP
expected its winter peak to decline from 56 MW in 1990 to 44 MW
in 1999 (id.), and that it expected HWP’s summer peak to decline
from 55 MW in 1990 to 45 MW in 1999 (id.). The Company stated
that it expected HWP’s winter peak to grow at a compound annual
rate of -0.4 percent from 1990 to 1999 (id.), and its summer peak
to grow at a compound annual rate of -0.2 from 1990 to 1999

(id.).

47/ The Company stated that the residential load
forecast was an aggregate of the projected loads of 16 appliance
end uses plus a miscellaneocus appliance category (Exh. HO-1B, p.
95), that the commercial load forecast was the aggregate of the
loads of heating, cooling, lighting and miscellaneous end uses in
10 building types (id.), and that the industrial load forecast
was the aggregate of the loads of 14 SIC’s (id.).

48/ The Company indicated that it assumed 56 percent of
the residential water heaters in the WMECo service territory

. would be radio-controlled by the year 1999 (Exh. HO-1B, p. 99).

The Company further indicated that it anticipated time-of-use

‘rates would account for the shifting of 3.2 percent of WMECo’s

commercial load and 1.8 percent of WMECo’s industrial load from
peak to off-peak by the year 1999 (id.).
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The Company noted that annual energy sales by end use were
obtained from its energy forecast (Exh. HO-1B, p. 95). The
Company indicated that, in order to determine hourly loads for
each end use, it first subdivided annual usage into monthly usage
and dalily usage (Exh. HO-1B, p. 97). The Company stated that
monthly and daily shares reflect the ratio of average daily sales
for a given month and day type to average daily sales for the
year (id.). The Company added that monthly and daily shares and
the resulting load shapes were estimated based on day types, load
research data and internal engineering studies, minutes of
darkness and temperature data (Tr. 2, p. 28)}.

The Company assumed that daily usage could be represented by
three day types: (1) weekdays, (2) Saturdays and minor holidays,
and (3) Sundays and major holidays (Exh. HO-1B, p. 98). The
Cdmpany stated that the three day types were used in its peak
load model (id.).

The Company stated that minutes of darkness was used as a
determinant of hourly residential lighting and streetlighting
loads (Exh. HO-1B, pp. 95-97; Tr. 2, p- 28). In establishing
minutes of darkness, the Company indicated that it used a _
database consisting of daily sunrise and sunset times for each
year throughout the forecast period (Exh. HO-1B, p. 95). The
Company stated that annual residential lighting and
streetlighting sales were spread over each hour based on a ratio
of minutes of darkness in a specific hour to the total minutes of
darkness in the year (Exh. HO-1B, p. 97).

The Company stated that hourly loads for the portions of the
residential and commercial sectors which are temperature-
sensitive were estimated using temperature data consisting of an
hourly temperature input file (id., p. 98; Tr. 2, p. 28). The
Company indicated that an hourly temperature input file of 8760
temperatures per year was requifed to estimate hourly
temperature-sensitive loads (Exh. HO-1B, p. 98). The Company
stated that the weather year used for the hourly temperature
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input file was designed to have normal mean temperatures for the
year and for each month (id.). The Company indicated that it
used 30 years of weather data collected from the National Oceanic
and Atmospheric Administration data center at Bradley Field --
located roughly 25 miles from Springfield, Massachusetts -- to
construct its normal weather year (id.,; Tr. 2, p. 40).

The Company indicated that hourly loads for industrial end
uses, commercial lighting and miscellaneous end uses, and non-
lighting residential end uses which are not temperature-sensitive
were estimated on the basis of current load research data and
internal engineering studies (Tr. 2, pp. 27, 28).

To forecast peak loads, the Company stated that it inserted
historically-based peak weather conditions into the months of
January and July in the temperature input file described above
(Exh. HO-1B, p. 99). .

The Company indicated that it conducted regression anaiyses
to determine the relationship between winter and summer peaks and
weather (Exh. HO-1B, p. 106). . The Company added that it
normalized historical weather data based on the results of the
regression analyses, but that the normalization had no effect on
the levels of forecasted peak loads (id., p. 115).

Finally, the Company stated that its peak load forecast
accounted for the effects of load management programs |
(Exh. HO-1B, p. 99).

2. Analysis
NU has demonstrated that it has developed and implemented a

peak load forecast methodology that accounts for the variables
which most significantly affect peak load. The Company has
demonstrated that its peak demand model captures the effects of
weather, type of day, consumption patterns, and load management
programs on the loads of various end uses in each of the customer
classes. In addition, the Company has differentiated between

weather-sensitive and non-weather-sensitive end uses.
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Previously, the Siting Council approved the Company’s
previous peak load forecast methodology, which was similar to the
peak load forecast methodology currently under review,

(1988 NU Decision, 18 DOMSC at 14), and has accepted peak demand
forecast methodologies similar to that employed by the Company in
the instant case. 1991 CECo/CELCo Decigion, EFSC 90-4 at 36;
1989 MECO/NEPCo Decision, 18 DOMSC at 329.

Accordingly, based on the foregoing, the Siting Council
finds that the Company has established that its methodology for

forecasting peak load requirements is reviewable, appropriate and

reliable.

E. Conclusions on the Demand Forecast

The Siting Council has found that the Company’s methodology
for forecasting energy requirements is reviewable, appropriate,
and reliable. The Siting Council also has found that the
Company’s methodology for forecasting peak load requirement is

reviewable, appropriate, and reliable.
Accordingly, the Siting Council hereby APPROVES NU‘s 1990
demand forecast of the Northeast Utilities System.
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ITT. DECISION

The Siting Council hereby APPROVES the 1990 demand forecast
of the Company.

In so deciding, the Siting Council has detailed specific
information that the Company must provide in its next filing in
order for the Siting Council to approve NU’s next demand
forecast. This gpecific information is necessary for the Siting
Council to fulfill its statutory mandate, including its need to
determine whether the projections of the demand for electric
power and of the capacities for existing and proposed facilities
are based on substantially accurate historical information and
reasonable statistical projection methods and include an adequate
consideration of conservation and load management.

Therefore, in order for the Siting Council to approve the
Company’s next forecast of average use per appliance, the Company
must furnish information supporting its adjustments of average
use per appliance.

The Siting Council notes that the Company’s next demand
forecast and supply plan will be its first IRM filing which is
scheduled to be submitted on April 1, 1992.

)

wittc G

ette A. Westbrook
ing Officer

Dated this 5th day of March, 1992
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UNANIMOUSLY APPROVED by the Energy Facilities Siting Council
at its meeting of March 5, 1992 by the members and designees
present and voting. Voting for approval of the Tentative
Decision as amended: Gloria Larson, Secretary of Consumer Affairs
and Business Regulation; David Sheehan (for Stephen Tocco,
Secretary of Economic Affairs); Chris Donodeo-Cashman (for Paul
W. Gromer, Commissioner of Enerdy Resources); Andrew Greene (for
Susan Tierney, Secretary of Environmental Affairs); Kenneth
Astill (Public Engineering Member); Joseph Faherty (Public Labor
Member) ; Mindy Lubber (Public Environmental Member); and Michael
Ruane (Public Electricity Member).

L9A.oria C. Larson

Chairperson

Dated this 5th day of March, 1992
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YEAR
1590
1991
1992
1993
1994
1895
1996
1897
1998
1599

Source:

YEAR
1990
1991
1992
1993
1954
1995
1996
1997
1958
1998

Source:

1990 FORECAST RESULTS
WMECo and HWP Base Case Forecast of Energy Sales

TABLE 1

1990 FORECAST RESULTS

(Gigawatthours)
REST- COMM- INDUS-
DENTIAL ERCIAL TRIAL
1456 1298 1049
1485 1307 1069
1503 1312 1065
1510 1294 1053
1524 1277 1049
1533 1262 1048
1550 1281 1061
1566 1309 1078
1588 1340 1102
1606 1375 1117
Exh. HO-1B, pp. 92, 93.
TABLE 2

STREET-  WHOLE-

LTIGHTING SALE
30 10
29 10
29 10
28 10
27 10
26 10
27 11
27 11
28 11
28 11

WMECo Base Case Forecast of Peak Loads

NET
ENERGY
(GWH)
4166
4221
4232
4216
4214
4205
4264
4327
4410
4484

Exh. HO-1B, p.

SUMMER
PEAK
(MW)
682
744
745
750
753
754
763
780
794
813

108.

WINTER
PEAK
(MW)

762
764
764
765
766
772
788
806
818
833
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271
295
296
316
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329
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Appeal as to matters of law from any final decision,
order or ruling of the Siting Council may be taken to the
Supreme Judicial Court by an aggrieved party in interest by the
filing of a written petition praying that the order of the
Siting Council be modified or set aside in whole or in part.

Such petition for appeal shall be filed with the Siting
Council within twenty days after the date of service éf the
decision, order or ruling of the Siting Council, or within such
further time as the Siting Coﬁpcil may allow upon request filed
prior to the expiration of tbe 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. (Massachusetts General Laws, Chapter 25, Sec. 5; Chapter

164, Sec. 69P).
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The Energy Facilities Siting Council hereby APPROVES the
1990 demand forecast of the Boston Edison Company at the time of

the reforecast.

I. INTRODUCTION

A. Background

Boston Edison Company ("Boston Edison," "BECo," or "the
Company"} is an investor-owned utility engaged in the generation,
purchase, transmission, distribution, bulk power sale, and retail
sale of electrical energy. In 1991, Boston Edison provided
retail service to 40 cities and towns in the greater Boston
metropolitan area (Exh. BE-2, p. 1), sold approximately
12,812,000 megawatt-hours ("MWh") of electricity (Exh. HO-D-111),
and experienced a peak demand of 2,652 megawatts ("MW") (igd.).
In the same year, residential customers received approximately
26 percent of the Company’s total annual energy sales; commercial
customers received 55 percent; industrial customers received
13 percent; and the Massachusetts Bay Transportation Authority
(YMBTA"), Massachusetts Water Resources Authority ("MWRA"Y),
street lighting, and municipal sales combined received 6 percent
(id.). Losses and internal use accounted for an addition of
8.8 percent of sales to energy requirements (id.). Boston Edison
is a summer peaking system (Exh. BE-2, p. 145).

In its review of Boston Edison’s previous filing, the
Siting Council approved the Company’s demand forecast without
orders or conditions. Boston Edison Company, 18 DOMSC 201,
208-223 (1989) ("19289 BECo Decision"). In that decision, the
Siting Council also approved BECo’s supply plan but ordered the
Company to: (1) include as part of its supply planning process a
comprehensive analysis of the Pilgrim power plant, including '
sensitivity analyses for certain operating and cost variables;
(2) consider for inclusion in its array of available resource
options a wider range of the generation technologies which could
contribute to a least-cost supply plan; (3) implement a
methodology which includes an adequate consideration of the

environmental impacts of alternative resource options; and
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(4) diversify the sources consulted inside and outside of the
Company for the purposes of developing the probabilities assigned
to each variable forecast in the company’s risk management
process. 1989 BECo Decision, 18 DOMSC at 224-282.

B. Procedural History

On May 1, 1990, the Company filed with the Siting Council
its 1990 long-range demand forecast, supply plan and a proposal
to build a 306 MW gas-fired electric generating facility in the
Town of Weymouth, Massachusetts ("Weymouth"), with an alternative
site in the Town of Uxbridge, Massachusetts ("Uxbridge")
(Exhs. BE-1, BE-2, BE-3, BE-6).

On June 22, 1990, the Siting Council and Department of
Public Utilities ("Department" or "DPU") issued a joint notice of
adjudication and public hearing concerning this proceeding
(EFSC 90-12/12A) and three petitions filed with the DPU by BECo
as follows: (1) a petition for a zoning exemption to site the
proposed generating facility, the Edgar Energy Park Project
("Edgar") (D.P.U. 90-106); (2) a petition for approval of
investments in a new subsidiary to construct and operate Edgar
(D.P.U. 90-117); and (3) a petition for preapproval of thf Edgar
construction costs and the Edgar power purchase agreement
(D.P.U. 90-118). ©On July 27, 1990, the Siting Council and DPU
signed a joint memorandum of understanding ("MOU") which set
forth the procedure and a tentative schedule for these

interrelated proceedings.?

i/ ee 220 C.M.R. 9.00 et seq.

2/ The MOU was designed to coordinate the review by the
Siting Council and the DPU of the various Edgar-related
proceedings. The MOU was designed to eliminate unnecessary
overlap in the two agencies’ proceedings while preserving the
rights of all parties to the proceedings. The MOU proposed a
schedule for joint publication and notice, time periods for
intervention, initial joint public hearings, a joint procedural
conference, pre-filed testimony, discovery and the start of
evidentiary hearings.
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The Siting Council held public hearings in Uxbridge,
Massachusetts, on July 23, 1990, and in Weymouth, Massachusetts,
on July 24, 1990. BECo provided notice of the public hearings
and adjudication as directed by the Hearing Officer.

A notice of intervention was filed by the Office of the
Attorney General of the Commonwealth ("Attorney General") on July
6, 1990. Motions to intervene subsequently were filed by the
Conservation Law Foundation ("CLF"), Distrigas of Massachusetts
Corporation ("DOMAC"), the Enerqgy Consortium (“TEC"),
Massachusetts Public Interest Research Group ("MASSPIRG"), Nancy
Zerfoss, Weymouth, the Weymouth Board of Public Health, the
Weymouth Department of Public Works, Richard and Suzanne Dauphin,
East Braintree Civic Association, Blackstone River and Canal
Commission, Blackstone River Valley National Heritage Corridor
Commission, Uxbridge, the Uxbridge Planning Board, Uxbridge
Parents for Clean Air and Water, Daniel Richardson, and South
Uxbridge Community Association. Motions to participate as
interested persons were filed by Richard and Jacquelyn Aloise,
Robert and Leslie Sahagian, Boston Gas Company, Cogen
Technologies, Save the Bay, Inc., and New England Cogeneration
Association ("NECA").

On August 16, 1990, NECA filed a motion to substitute its
petition to participate as an interested person with a petition
to intervene. On August 30, 1990, Nancy Zerfoss submitted a
letter clarifying her motion to intervene. Ms. Zerfoss stated
that the intent of her original motion was to request intervenor
status on behalf of the citizen group, Weymouth Against The Edgar
Revitalization ("WATER"). On September 14, 1990, DOMAC requested
that its motion to intervene be considered instead as a motion to
participate as an interested person. At a prehearing conference
on September 14, 1990, all motions for intervention and all
motions for interested person status were granted (September 14,
1990 Prehearing Conference, Tr. pp. 6-19).

On November 28, 1990, MASSPIRG filed a Motion to Compel
Boston Edison to respond to an information request which asked
the Company to recalculate its forecast of energy and peak load
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requirements utilizing updated inputs. At a technical session on
December 20, 1990, Boston Edison agreed to provide revised base
case and low case energy and peak load forecasts. On February 6,
1991, the Company filed a reforecast using August, 1990 Data
Resources, Inc¢. ("DRIM™} data.

The Siting Council held 49 evidentiary hearings beginning
on February 22, 1991, and ending on June 21, 1991. During the
course of the hearings, BECo presented 12 witnesses: Robert J.
Cuomo, manager of forecasting and market analysis at BECo, who
testified regarding energy and peak demand forecasts; Gregory R.
Sullivan, manager of the distribution and planning section of the
electrical engineering and station operations department at BECo,
who testified concerning the need for transmission and
distribution facilities; Johannes H. Baumhuaer, principal
engineer at BECo, who testified regarding the Performance
Management Study; William P. Killgoar, manager of energy resource
planning and forecasting at BECo, who testified concerning BECo’s
long-range integrated resource plan ("BECo Resource Plan"); Paul
D. Vaitkus, head of supply planning at BECo, who testified
regarding the supply-side planning portion of the BECo Resource
Plan; Richard S. Hahn, vice-president of marketing at BECo, who
testified concerning the BECo Resource Plan and Pilgrim Analysis;
Kathleen A. Kelly, manager of demand-side planning, monitoring,
and evaluation at BECo, who testified regarding demand-side
planning; John F. Carlin, manager of fossil fuel planning,
procurement, regulation and performance at BECo, who testified
concerning fuel supply; Cameron H, Daley, senior vice-president
for power supply at BECo, who testified regarding project
approach and least cost analysis; John J. Reed, president of Reed
Consulting Group, who testified concerning the power purchase
agreement between BECo and Edgar Electric Energy Corporation
("EEEC"); Douglas C. Schmidt, project manager for engineering and
licensing for Edgar, who testified regarding project design and
costs, water supply and alternative sites; and Lillian N.
Morgenstern, principal envirommental planner at BECo, who
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testified concerning potential environmental impacts of Edgar and
alternative sites.

Weymouth presented the testimony of 13 witnesses: John F.
Buckley, water and sewer superintendent for Weymouth, who
testified regarding water supply; James J, Pescatore, engineer
for Camp, Dresser & McKee, who testified concerning water supply;
William C. Woodward, conservation administrator for Weymouth, who
presented téstimony regarding water quality; Jeffrey R. Coates,
inspector of buildings for Weymouth, who presented testimony
concerning zoning issues; Robert S. Knorr, deputy director of the
Division of Environmental Health Assessment at the Massachusetts
Department of Public Health, who testified regarding
health-related issues; Jane Gallahue, commissioner of public
health in the City of Quincy, who testified concerning health
issues; Mary McAdams, chairperson of the Weymouth Board of
Health, who testified regarding health issues; Karen M. Durgin,
chemicals management and surveillance officer for the Weymouth
Board of Health, who testified concerning hazardous conditions at
the primary site; Maura Kelly, member of the Weymouth Board of
Health, who presented testimony regarding elevated cancer rates
in the area around the primary site; Robert Hedlund, State
Senator for Weymouth, who testified concerning health problems;
Robert A. Cerasoli, State Representative for Weymouth and Quincy,
who presented testimony regarding health problems; David Jenkins,
a former member of the Weymouth Local Assessment Committee, who
testified regarding existing health problems in Weymouth; and
Brian J. McDonald, vice chairman of the Weymouth Board of
Selectmen, who presented testimony concerning health issues.

The Attorney General presented one witness: Susan Geller,
an economist for the Attorney General, who testified regarding
the BECo Resource Plan.

CLF presented two witnesses: Paul L. Chernick, president
of Resource Insight, Inc., who testified concerning demand-side
analysis and the BECo Resource Plan; and Susan E. Coakley,
technical coordinator for CLF, who testified regarding

demand-side analysis,.
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Uxbridge presented five witnesses: Russell Cohen,
Blackstone River coordinator for the Massachusetts Department of
Fisheries, Wildlife and Environmental Law Enforcement, who
testified concerning water supply and water guality issues at the
alternative site; Noelle F. Lewis, water quality specialist for
Save the Bay, Inc., who testified regarding water guality issues
at the alternative site; and James Cormier, former chairman of
the Growth Study Committee for Uxbridge, who testified concerning
land use issues; James Pepper, executive director of the
Blackstone River Valley National Heritage Corridor Commission
("Corridor Commission"), and Douglas M. Reynolds, historian for
the Corridor Commission, who both testified on issues related to
the alternative site in Uxbridge.

The Hearing Officers entered 569 exhibits into the record,
primarily consisting of responses to information requests and
record requests. The Attorney General entered 161 exhibits into
the record. BECo entered 125 exhibits into the record. CLF
entered five exhibits into the record. MASSPIRG entered 73
exhibits into the record. NECA entered 40 exhibits into the
record. TEC entered one exhibit into the record. Uxbridge
entered 101 exhibits into the record. WATER entered 52 exhibits
into the record. Weymouth entered 26 exhibits into the record.

The initial briefs of the Attorney General, CLF, MASSPIRG,
NECA, Uxbridge, WATER, Weymouth and of the New England Council,
the Associated Industries of Massachusetts and the Greater Boston
Chamber of Commerce ("Business Associations")?® were filed on July
26, 1991. BECo’s initial brief was filed on August 16, 1991.

The reply briefs of the Attorney General, MASSPIRG, NECA and
WATER were filed on September 3, 1991. BECo’s reply brief was
filed on September 13, 1991.

At a procedural conference on October 16, 1991, the

Hearing Officers denied two motions by WATER to reopen the record

3/ ©On June 17, 1991, the Business Associations filed a
motion, subsequently granted, to participate as an interested
person for the sole purpose of filing a brief.
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and a third such motion, in part, but reminded all parties of
their ongoing obligation to update existing exhibits and
testimony to ensure that the decision is based upon an accurate
record (Procedural Conference, Octcber 16, 1991, Tr. pp. 4-52).%
The Hearing Officers also granted motions by Boston Edison to
include new peak load data in the record and by MASSPIRG to
supplement the record with new DRI data on the economy (id.,

PP- 52-69}.

On January 13, 1992, the Siting Council staff issued a
Tentative Decision for the first phase of this proceeding
("Phase I").’ After reviewing the comments from parties on the
Tentative Decision, the Siting Council staff presented a
memorandum to the Siting Council on January 24, 1992, withdrawing
the Tentative Decision for further review and consideration. On
January 31, 1992, the Siting Council staff issued its Fifth Set
of Information Requests to the Company, including a request for
BECo to recalculate its load forecast using updated inputs. The
Company prepared this reforecast using August, 1991 DRI data and
filed it on February 28, 1992.%° MASSPIRG and the Attorney

4/ All three WATER motions were entitled "W.A.T.E.R.
Motion to Compel Correction of the Record," filed with the Siting
Council on July 25, July 26, and September 26, 1991,
respectively. The Hearing Officers, however, considered these
motions as motions to reopen the record, because each contained
an attachment which WATER asked to be included in the record.

5/ For a discussion of the division of this Decision into
Phase I and Phase II, see Section I.C, below.

6/ This reforecast and related information filed on
February 28, 1992 have been marked for identification as "Exhibit
HO-D-111" and entered into the record. Subsequent references in
this Decision to "reforecast" shall mean this February, 1992
forecast.

- 140~




EFSC 90-12/90-12A Page 8

General submitted comments on the reforecast on March 12 and
March 13, 1992, respectively.’

By letters dated January 31 and February 14, 1992, Boston
Edison also notified the Siting Council that it was revising its
projected in-service date for Edgar from January 1, 1994 to
January 1, 1996. At a procedural conference on March 2, 1992,
the Siting Council directed the Company to update the record on
four Phase I issues after consultation with the other parties
(March 2, 1992 Procedural Conference, Tr. pp. 56, 77, 79-80).°%
On March 12, 19922, the Company filed an update to the record on
those four Phase I issues plus additional information, including
a new plan to reduce its load management programs ("March 1992
Record Update").? The March 1992 Record Update included a two-~
page cover letter with comments on the update. On March 16,
1992, the Attorney General and MASSPIRG filed comments on the
March 1992 Record Update.

7/ Although the Company did not submit comments on the
reforecast, we assume, where appropriate, that the Company’s
comments on the first reforecast filed in February, 1991 also
apply to the reforecast, because both reforecasts used the same
methodology (see Section II.B.2, below).

8/ The Company was directed to update the record on four
specific issues: (1) the status of the Massachusetts Yankee
nuclear power plant in Rowe, Massachusetts ("Yankee Rowe"),

(2) the status and projected attrition rates for planned capacity
additions from BECo’s second request for proposals ("RFP") for
capacity additions from non-Company sources (RFP #2), (3) the
status and projected attrition rates for planned capacity
additions from BECo’s RFP #3, and (4) the projection of savings
from BECo’s conservation and load management ("C&LM") programs,
specifically from BECo’s commercial and industrial ("C&I")
conservation programs (March 2, 1992 Procedural Conference,

Tr. pp. 26-30, 56-57, 67-74, 77, 79-80). The parties were
expressly asked whether any other issues needed updating in order
to determine BECo’s resource need for 1996 and 1997, and none
were specified by any parties (March 2, 1992 Procedural
Conference, Tr. pp. 77-79).

S8/ On March 9 and March 13, 1992, the Attorney General
issued information requests to the Company. On March 18 and
March 19, 1992, the Company filed its response to each of these
information requests.

KT




EFSC 90-12/90-12A Page 9

C. Outstanding Motions Relating to Phase I
In its comments submitted on March 12, 1992, MASSPIRG

included a Motion to Compel, requesting that the Company
recalculate its residential load forecast using an updated
projection or the actual figures, if currently available, for the
number of BECo residential customers.

In its comments submitted on March 16, 1992, MASSPIRG
included a motion to defer consideration of "Edgar cost-
effectiveness and other supply options such as the Company’s load
management curtailment proposal,"™ to the upcoming BECo Integrated
Resource Management ("IRM") review!” or to Phase II, or, in the
alternative, to allow discovery, additional hearings and
cross-examination on the updated information in Phase I.

MASSPIRG argued, inter alia, that the proposed new plan to reduce

load management programs was not a status update but a new

proposal which required a cost-benefit analysis in the context of
the Phase II evaluation to determine the least-cost resources
available to the Company to meet its future resource needs.

In his comments filed on March 16, 1992, the Attorney
General also moved that the Siting Council defer consideration of
the Company’s March 1992 Record Update to the IRM proceeding, or,
in the alternative, allow discovery, cross-—-examination of Company
witnesses and additional briefing in Phase I. In his motion, the
Attorney General asserted that the Company’s conservation
projections were substantially understated, the new load
management cuts were unsubstantiated, the residential demand was

probably overstated, the Company’s reserve requirement was

10/ The IRM process was developed jointly by the Siting
Council and the Department to review the demand forecasts and
supply plans of investor-owned utilities within the Commonwealth,
except for the Nantucket Electric Company. Final Order of the
Siting Council on IRM Rulemaking, 21 DOMSC 91 (1990) ("1990 Final
IRM Order"); 980 C.M.R. 12.00 et seq.; Final Order of the

Department on IRM Rulemaking, D.P.U. 89-239 (1990); 220 C.M.R.
10.00 et seq.
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overstated, and the availability of BECo’s own resources was
understated.™

At a procedural conference on March 19, 1992, MASSPIRG and
the Attorney General reiterated their positions contained in
their comments.!? BECo asserted that it had updated the record
as requested and provided sufficient supporting documentation,
but alsc acknowledged that the determination of which resource
options are optimal for the Company is a Phase II issue!* (March
19, 1992 Procedural Conference, Tr. pp. 18-43).

The Siting Council hereby grants MASSPIRG’s March 16
motion pertaining to deferral of the consideration of BECo’s new
load management plans to Phase II of this proceeding. 1In its
filing, BECo presented projections for its conservation and load
management programs, existing facilities and planned capacity
additions as required by the General Laws, Chapter 164,

Section 69I. The replacement of any existing or planned supply
resources, such as BECo’s RFP #2 resources, must be justified
based on a comprehensive least-cost, comparative analysis with
other resource options. Similarly, the replacement of existing
or planned conservation or load management programs must be
supported with the same justification. That analysis has not
been presented by the Company as yet, and is appropriately within

11/ We hereby take administrative notice of the fact that
the owners of Yankee Rowe have announced its retirement, and
further note that no parties have contested the corresponding
adjustment proposed by the Company in the March 1992 Record
Update. Therefore, the Siting Council relies upon the updated
information on Yankee Rowe in its determination of resource need
(see Section III.D, below).

12/ The Attorney General noted that the Company had not
consulted with him prior to submission of its updates as
requested by the Siting Council on March 2, 1992 and as the
Company had agreed (March 19, 1992 Procedural Conference,

Tr. pp. 4-18, 32-43, 74, 84).

13/ The Company also noted that "(m)any of the concerns
that the Attorney General and MASSPIRG are raising are indeed
Phase II concerns and should be addressed there and not attempted
to be resolved in this need portion in the next few weeks" (March
19, 1992 Procedural Conference, Tr. p. 32).
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the scope of Phase II of this proceeding. Therefore, we do not
consider the new load management data further in Phase I, but
instead consider it in Phase II.™

| For reasons set forth in Sections III.D.3 and III.D.4,
below, the Siting Council denies all other portiohs of MASSPIRG’s
March 16 motions and all other motions discussed above.?

D. Scope of Review
This is the first case in which the Siting Council has

reviewed a utility’s demand forecast and supply plan together
with a proposal by that utility to construct a generating
facility. Due to the unique nature of this combined docket as
well as the extensive record compiled in this docket, the Siting
Council determined that the decision should be separated into two
phases.®

This decision, Phase I, will address issues associated
with the Company’s demand forecast and rescurce need. More
specifically, the Phase I decision will include: (1) an analysis
of the Company’s demand forecast, an examination of its
projections of existing and planned resources, and the

14/ Full opportunity for discovery and comment on the new
load management proposal, including more than 200 pages of
supporting documentation (but not including a cost-benefit
analysis), will be afforded in Phase II (Exhs. BE-121, AG-%1,
AG-92, AG-98 to AG-102). We further note that this additional
information included key documents dated as early as June 1990
and November 1991, which had not been filed with the Siting
Council previously (Exh. AG-98, AG-100).

15/ The information submitted in the March 1992 Record
Update, except for the two-page cover letter with comments on the
update, is marked for identification as "Exhibit BE-121" and
entered into the record. The Company responses to the
information requests submitted by the Attorney General on March 9
and March 13, 1992, and filed by the Company on March 18 and
March 19, 1992, are marked for identification as "Exhibit AG-87"
to "Exhibit AG-103" in numerical order and entered into the
record.

16/ The two phases of this decision generally correspond
to the phases of the IRM process.
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integration of those factors to achieve various levels of system
reliability; (2) a determination of the level of resource need;

and (3) a determination of the adequacy of the Company’s supply

plan in the short run.

The Phase II decision will address (1) the adequacy of the
Company’s supply plan in the long run, (2) the least-cost nature
of the Company’s supply plan, including consideration of the
Edgar project and other resource options available to serve the
resource need identified in Phase I, (3) the Company’s site
selection process, and (4) the Edgar project, including the cost,
environmental and reliability impacts of the proposed facility at

both the primary and alternative sites.
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II. ANALYSTIS OF THE DEMAND FORECAST

A. Standard of Review

As part of its statutory mandate "to provide a necessary
energy supply for the Commonwealth with a minimum impact on the
environment at the lowest possible cost" (G.L. c. 164, sec. 69H),
the Siting Council determines whether "projections of the demand
for electric power...are based on substantially accurate
historical information and reasonable statistical projection
methods."” G.L. c. 164, sec. 69J. To ensure that the foregoing
standard is met, the Siting Council applies three criteria to
demand forecasts: reviewability, appropriateness, and
reliability.

A demand forecast is reviewable if it contains enough
information to allow a full understanding of the forecasting
methodology. A forecast is appropriate if the methodology used
to produce that forecast is technically suitable to the size and
nature of the utility that produced it. A forecast is reliable
if the methodology provides a measure of confidence that its
data, assumptions, and judgments produce a forecast of what is

most likely to occur. Commonwealth Electric Company and

Cambridge Electric Light Company, EFSC 90-4, pp. 4-5, (1991)
("1991 CECo/CELCo Decision"); Nantucket Electric Company, 21

DOMSC 208, 214 (1991) ("1991 Nantucket Decision"); Massachusetts
Municipal Wholesale Electric Company, 20 DOMSC 1, 14 (1990)
{"1990 MMWEC Decision"); Massachusetts Electric Company/New
England Power Company, 18 DOMSC 295, 302 (1989) ("1989 MECo/NEPCo
Decision"); 1989 BECo Decision, 18 DOMSC at 208; Eastern Edison

Company/Montaup Electric Company, 18 DOMSC 73, 79 (1988) ("1988

EECo/Montaup Decision"); Northeast Utilities, 17 DOMSC 1, 6
(1988) ("1988 NU Decision"); Boston Edison Company, 15 DOMSC 287,
294 (1987).
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B. Overview of Demand Forecast Process

BECo stated that its forecast filing covered a 25 year
time period, from 1990 to 2014 (Exh. BE-2, p. 2). In its
forecast of energy requirements, BECo indicated that the forecast
period was divided into short-run and long-run segments, with
each segment utilizing a different forecasting methodology (id.,
P- 2)}. BECo indicated that its short-run forecast methodology
generally covered three years, from 1990 to 1992, while its
long-run forecast covered the remaining years of the forecast
period (id., pp. 1~3, 128). BECo stated that its short-run
forecast was designed to measure the month-to-month response of
energy sales to changing conditions (id., p. 128). The Company
noted that its overall energy requirements were based on a
blending of its short-run and long~run forecast results (jid.,

p.- 2)." The company stated that forecasts of electricity price,
demographics, and employment were prepared for use as primary
inputs to both its short-run and long-run forecast methodologies
(id., pp. 2~7, 128). The Company also stated that customer usage
characteristics and energy forecast results were . included in its
peak load forecast (id., p. 7).

In addition to its initial forecast filing of energy and
peak load requirements, the Company prepared a reforecast of
energy and peak load requirements during the course of the
proceeding (Exhs. BE-9, HO-D-111).

The following sections contain a brief description of
BECo’s initial forecast and its reforecast. Table 1, below,
contains the base case initial forecast of annual sales and peak
locad. Table 2, below, contains the base case reforecast of
annual sales and peak load as presented in the Company’s

reforecast.

17/ BECo’'s forecast of energy reguirements was divided by
customer class as follows: residential, commercial, industrial,
streetlighting, MBTA, MWRA, municipal sales, and losses and
company use (Exh. BE-2, p. 1).
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1. BECo’s Initial Forecast
a. BECo’s Short-Run Methodology

BECo stated that it developed econometric equations for
use in forecasting the short-run energy requirements of the
residential, commercial, and industrial classes (Exh. BE-2,

p. 128). In each instance, the Company stated that its equations
were predicated on selected economic and weather variables (id.,
pp. 128-138). The Company stated that its econometric equations
were used to project sales for the foregoing customer classes on
a monthly basis (id., p. 128)." In addition, the Company stated
that it forecasted short-run energy reguirements for the
streetlighting class by utilizing adjusted historical data; for
municipal sales by utilizing regression eguations; for the MBTA
by utilizing assumed growth rates; and for the MWRA by utilizing
rainfall variables (id., pp. 140-143)." The Company did not
indicate whether losses and company use were included in its
forecasts of short-run energy requirements. For a discussion of
the Company’s short-run forecasts of energy sales, see Sections
I1.c.4.a.i, II.C.5.a.i, and II.C.6.a.i, below.

b. BECo’s Long-Run Methodology _
BECo stated that end-use models were used to project long-

run energy requirements for its residential, commercial, and
industrial classes (id., pp. 48-57, 69-88, 103-110). BECo stated
that residential energy requirements were driven primarily by
changes in personal income, while commercial and industrial

18/ The Company stated that its short-run forecast is
also used for capacity planning, demand-side management planning,
revenue projections, budgeting, reliability studies, and fuel
procurement (Exh. BE-2, p. 128).

19/ BECo indicated that the short-run and long-run
forecast methodologies for streetlighting, municipal sales, MBTA,
and MWRA classes were essentially identical (Exh. BE-2,
pp. 121-123, 140-143). However, for its 1990-1992 short-run
period, the Company disaggregated forecasted energy requirements
for the foregoing classes into monthly quantities (id.,
pp. 140-143).
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regquirements were driven primarily by changes in employment (igd.,
pPp. 48, 70, 104; Exh. MP-1, pp. 2-3}. In addition, BECo
indicated that its forecast for losses and company use was based
on a loss factor calculated by its load research department

(Exh. BE-2, pp. 122~123). For a discussion of the Company’s
long-run forecasts of energy sales, see Sections II.C.4.a.ii,
Ir.c.5.a.ii, and II.C.6.a.ii, below.

c. BECo’s Peak Ioad Forecast Methodology
BECo stated that it developed its peak load forecast based

on end-use and load shape characteristics associated with each of
its major customer classes (id., pp. 145-146). In addition, BECo
claimed that'its'peak load forecast accounted for varying
consumption patterns reflective of hours of the day, days of the
week, and seasons of the year (id.). For a discussion of the
Company‘s peak load forecast, see Section II.D, below.

2. BECo’s Reforecast Methodeloay
BECo stated that its reforecast utilized August, 1991 DRI

economic data while January, 1989 DRI data was used in the
Company’s initial forecaét filing (id.; Exh. BE-9).%¥ BECo also
stated that the basic load forecasting methodology used in its
reforecast remained the same as that used in its initial forecast
filing (id.}.

To allow for a comprehensive evaluation of BECo’s energy
and peak load forecast, the Siting Council reviews both the
Company’s initial forecast and its reforecast.

20/ BECo indicated that at the time its most recent
reforecast was prepared and filed =-- February, 1992 -- actual
sales data was available for 1991 (Exh. HO-D-111).
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C. Energy Forecast
1. Employment Forecast

a. Description
: i. Initial Forecast

Boston Edison indicated that it developed its forecast of
employment with an econometric model based on territory-specific
employment data from the years 1967 through 1987 (Exh. BE=-2,

p. 36), and on statewide employment projections supplied by DRI
(id.). The Company stated that it first disaggregated total
employment into the commercial and industrial sectors (id.).
BECo stated that it next separated commercial sector employment
into 12 building types, and industrial sector employment into 19
two-digit Standard Industrial Classification ("SIC") categories
(id.). The Company stated that its initial employment forecast
was based on data inputs from DRI’s January, 1989 base case
forecast of Massachusetts employment (Tr. 4, p. 138).

The Company stated that its econometric equations were
subjected to statistical tests? and were backcast? against the
performance of previous forecasts (id., pp. 71-72). The Company
noted that it used the results of its employment forecast as
inputs to both its commercial and industrial energy sales
forecasts (Exh. BE-2, p. 36).

21/ Boston Edison stated that it applies R-squared,
T-statistic, and Durbin-Watson tests to the equations of its
employment forecast model to gauge statistical significance
(Tr. 4, pp. 71-72).

22/ Backcasting is the practice of testing the accuracy
of a model by comparing the results of the model with actual
historical data.
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BECo stated that, to forecast employment in the commercial
sector, the Company used DRI data® as inputs to econometric
equations designed to project employment in 12 building types®
(Exh. BE-2, pp. 36-37, 44-45; Tr. 3, pp. 95-99). The Company
stated that it then tested each of the equations used to derive
the commercial sector employment forecast for statistical
significance (Exh. BE-2, pp. 43-45).%

23/ Major data inputs to the commercial sector employment
equations include: Massachusetts employment growth in respective
employment categories; U.S. employment in the services,
transportation, communication and utilities sectors; federal
grants to state and local governments; population in
Massachusetts; population in the U.S.; personal income in
Massachusetts; and per capita income in Boston and New England
(Exh. BE-2, pp. 43-45).

24/ The 12 building types are: (1) offices,
(2) restaurants, (3) grocery stores, (4) other retail trade,
(5) warehouses, (6) colleges, (7) primary and secondary schools,
(8) hospitals, (9) other health services, (10) non-office
government, (11) hotels, and (12) miscellaneous (Exh BE-2,
pp. 43-45). In the cases of offices, warehouses, colleges,
schools, hospitals, other health services and miscellaneous, the
Company broke down the broad building type categories into sub-
categories (id.). The Company used separate econometric
equations to calculate employment within the sub-categories
(id.).

25/ R-squared is a measure of the amount of variation in
the dependent variable which is explained by the variation in the
independent variables. R-squared values range between 0.00 and
1.00, where 0.00 indicates no variation explained by the
independent variables and where 1.00 indicates complete
explanation by the independent variables. The equation used to
project employment in the sub-category of private schools
produced an R-squared of 0.39 (Exh. BE-2, p. 44). The equation
used to project employment in the grocery stores category pro-
duced an R-squared of 0.56 (id., p. 43). The eguation used for
the sub-category of transportation, communication and utility
warehouses produced an R-squared of 0.62 (id.). All other
building types produced an R-squared of 0.75 or higher (id.,
pp. 43-45).
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To forecast employment in the industrial sector, Boston
Edison stated that it used DRI data? as inputs to econometric
equations designed to project employment in each of 19 two-digit
SIC categories? (id., pp. 36-37, 46-47; Tr. 3, pp. 95-99).
Boston Edison then applied tests of statistical significance to
determine the strength of each industrial sector employment
equation (Exh. BE-2, pp. 46-47).%

BECo noted that non-manufacturing employment was one of
the "key drivers of commercial energy sales and total energy
sales in general in the Boston Edison service territory..."
(Exh. MP-1, p. 3). The Company also acknowledged that it was
aware at the time it filed its initial forecast that "(t)he
Massachusetts economy continued to deteriorate rapidly during the
first quarter of 1990..." (id., p. 2). The Company indicated
that the January, 1989 DRI Massachusetts employment forecast
projects employment levels to range between 3.2 million jobs and
3.5 million jobs for the years of 13920 through 2000
(Exh. MP-11, p. 3). The Company also acknowledged that more
recent DRI employment data "differ(ed) significantly" from the
January, 1989 DRI data, and that "(t)his difference will impact
the BECo energy forecast" (id., p. 3).

26/ Major data inputs to the industrial sector employment
equations include: Massachusetts employment growth in respective
SIC categories, and U.S. industrial production index in respec-
tive SIC categories (Exh. BE-2, pp. 36-37, 46-47; Tr. 3,
pp. 95-99).

27/ The SIC categories are: (1) food and kindred,
(2) textile mills, (3) apparel products, (4) lumber and wood,
(5) furniture and fixtures, (6) pulp and paper, (7) printing and
publishing, (8) chemicals, (9) petroleum products, (10) rubber
and plastics, (11) leather products, (12) stone, clay and glass,
(13) primary metals, (14) fabricated metals, (15) machinery,
except electrical, (16) electrical and electronic machinery,
(17) transportation equipment, (18) instruments, and (19) miscel-
laneous (Exh. BE-2, pp. 36-37, 46-47; Tr. 3, pp. 95-99)}.

28/ The equation for stone, clay and glass produced an
R-squared of 0.60; the lumber and wood equation produced an
R-squared of 0.62 (Exh. BE-2, pp. 46~47). All other equations
produced an R-squared of 0.73 or above (id.).
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ii. Reforecast

As part of its reforedast, the Company filed a
reforecast of employment (Exh. HO-D-111, Base Case
Attachment, p. 12}. The Company stated that, although new values
for employment, income, population, industrial production and
government grants were used in the employment reforecast, the
methodology used in the employment reforecast was the same
methodology used in the initial employment forecast (id.). The
Company stated that its employment reforecast was based on data
from DRI’s August, 1991 forecast (id.).? The Company indicated
that the August, 1991 DRI Massachusetts employment forecast
projects employment levels to range between 2.8 million jobs and
3.1 million jobs for the years of 1990 through 2000
(Exh. BE-119, p. 2).

b. Positions of Parties
i. MASSPIRG

MASSPIRG argued that Boston Edison’s initial employment
forecast was developed using obsolete economic inputs from DRI,
resulting in (1) an overestimation of employment, and
(2) ultimately, an unrealistically high long-run load forecast
(MASSPIRG Initial Brief, p. 2). MASSPIRG contended that since
DRI issued its January, 1989 base case forecast of Massachusetts
employment, the state of the Massachusetts economy had
deteriorated considerably (id., pp. 7-8). MASSPIRG asserted that
subsequent DRI forecasts from 1990 and 1991 project five-year to
eight-year lags in reaching the employment levels predicted in
DRI’s January, 1989 forecast (id.).

ii. Company
The Company argued that its current employment forecasting
methodology was basically the same as the methodology approved by

29/ During the course of this proceeding, the Company
also provided DRI employment data from February, 1991 (Exh. MP-

RR-10) .
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the Siting Council in its previous filing and that therefore, the
initial forecast should be approved (BECo Brief, pp. 41-42).
Boston Edison also contended that the January, 198¢% DRI
employment projections used in its initial forecast were the most
current available at the time its resource plan was being
developed (BECo Brief, p. 44).

With respect to DRI’s August, 1991 forecast, Boston Edison
contended that the new data "should not significantly affect the
Siting Council’s review of (its) long-range forecast..."

(Exh. BE-119, p. 1). To support this position, the Company
argued: (1) that the initial forecast was designed to address
uncertainty in forecast variables; and (2) that there needs to be
some closure to consideration of new information in a forecast
review (Exh. BE-119, pp. 1-2).

c¢. Analysis and Findings
i. Initial Forecast

In the 1989 BECo Decision, the Siting Council approved the
Company’s employment forecasting methodology. 1989 BECo
Decision, 18 DOMSC at 216. 1In that decision, the Siting Council
approved the Company’s use of a widely accepted forecasting firm
to supply inputs to its employment forecast. Id. at 215. The
Siting Council also approved the Company’s use of econometric
techniques to obtain projections of territory-specific employment
levels. Id. at 216. Here, the Siting Council finds the initial
employment forecast to be reviewable and appropriate.

With respect to reliability, the record indicates that
Boston Edison’s initial employment forecast is based on January,
1989 DRI data. Those data indicate that Massachusetts employment
will range between 3.2 million jobs and 3.5 million jobs during
the period of 19920 and 2000. These data were 16 months old at
the time the Company filed its initial forecast in May, 1990. 1In
addition, the Company was aware at the time of this filing that
(1) the Massachusetts economy was deteriorating rapidly, (2) more
current DRI employment data which reflected the economic decline
were available, (3) the more recent data differed significantly
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from the January, 1989 data, and (4) the difference in the new
data would affect the Company’s energy forecasts. In fact, the
August, 1990 DRI forecast projects an average of nearly 202,000
fewer ‘jobs statewide each year between 1991 and 2000 than the
number of jobs projected in the January, 1989 DRI forecast. Even
when a forecast methodology is sound, a forecast cannot be
reliable if the data inputs used to develop the forecast are
obsolete. In the past, the Siting council has rejected a
Company’s forecast that used outdated inputs. 19931 CECo/CEICo
Decision, EFSC 90-4 at 44-45. |

Accordingly, the Siting Council finds that Boston Edison
has failed to establish that its initial employment forecast is

reliable.

ii. Reforecast

The Siting Council notes that the methodology used by the
Company to prepare its reforecast of employment is basically the
same as the methodology used to prepare its initial employment
forecast. Consistent with the finding regarding the methodology
used by the Company to prepare its initial employment forecast,
the Siting Council finds that Boston Edison has established that
its reforecast of employment is reviewable and appropriate.

With respect to the reliability of the reforecast, the
Siting Council first rejects the Company’s argument that the
initial forecast was designed to address uncertainty in forecast
variables. The Siting Council notes that employment levels
predicted in the 1991 DRI employment forecasts differ
significantly from the levels predicted in the January, 1989 DRI
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forecast.® Table 3, below, sets out the various employment
levels predicted by four DRI forecasts: January, 1989; August,
1990; February, 1991; and August, 1991. In this proceeding, the
Company has not established that its initial forecast is designed
to address changes in employment variables of the magnitude
indicated by the DRI data. The record clearly illustrates a
continuous and marked downward trend in the levels of employment
predicted in each DRI forecast issued subseguent to the January,
1989 forecast.

The Siting Council acknowledges, however, the need to
reach closure on the consideration of new information in a
forecast review. We recognize that some measure of closure must
be accorded to a company presenting a demand forecast methodology
which is dynamic and flexible. Without such closure, companies
could be subjected to endless requests to prepare new forecasts;
requests that could have reliability implications when additional
resources, in fact, are needed.

Nevertheless, the Siting Council would be remiss in its
statutory obligation under G.L. c. 164, sec. 69H "to provide a
necessary energy supply for the Commonwealth with a minimum
impact on the environment at the lowest possible cost" if it were
to simply ignore significant changes such as substantial
variations in economic conditions.

Here, the August, 1991 DRI data shows a decline of 10
percent to 14 percent in projected non-agricultural employment in
the state over the forecast period. For the years 1991 through
2000, the projected average employment level is nearly 193,000

30/ The difference in employment levels predicted in the
"two reports peaks at nearly 458,000 jobs in 1992, with employment
levels over the range of the forecast years averaging between 10
percent and 14 percent lower in the August, 1991 report relative
to the January, 1989 report (Exhs. MP-RR-11, MP-RR-10). Employ-
ment levels in the August, 1991 DRI forecast lag 11 to 17 years
behind the levels predicted in the January, 1989 DRI forecast
(id.,). For example, the Massachusetts employment level predicted
for 1994 (about 3.3 million jobs)} in the January, 1989 DRI
forecast is not reached until the year 2006 in the August, 1991
DRI forecast (id.}.
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jobs lower in the August, 1991 DRI forecast relative to the
August, 1990 DRI forecast. See Table 3. Over the same time
period, the projected average employment level is about 394,000
jobs lower in the August, 1991 DRI forecast relative to the
January, 1989 DRI forecast. See Table 3. Such declines must be
considered significant changes in economic conditions. The
substantial and continuous declines in economic conditions
identified early in this proceeding necessitated the reforecast
in order to determine with sufficient accuracy the Company’s
resource need.

The Siting Council notes that the August, 1991 DRI data
used by the Company in the reforecast was only about six months
old at the time of the filing of the employment reforecast.
Accordingly, the Siting Council finds BECo’s reforecast of
employment to be reliable.

d. cConclusions on the Employment Forecast
The Siting Council has found that the Company’s initial

employment forecast and reforecast of employment are reviewable
and appropriate. The Siting Council also has found that the
Company failed to establish that its initial employment forecast
is reliable. 1In addition, the Siting Council has found the
Company’s reforecast of emploYment to be reliable. Therefore,
the Siting Council finds BECo’s reforecast of employment to be
reviewable, appropriate and reliable,

2. Demographic Forecast
a. Initial Forecast

Boston Edison stated that it generated a forecast of
population and households to predict the number of residential
customers it will serve each year throughout the forecast period
(Exh. BE-2, p. 19). BECo indicated that its demographic
forecasting methodology remained essentially the same as that
‘used in its previous filing before the Siting Council (id.). The
Company stated that it utilized a forecast model which took
population at the beginning of a given year, added births and net
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migration, and then subtracted deaths that were projected to
occur during that year (igd.).

BECo stated that it forecasted births and deaths by
applying U.S. Census Bureau fertility and survival rate data to
appropriate sex and age populations within its service territory
(id., pp. 19-21).

The Company stated that its forecast of net migration®
was based on an econometric equation which used economic inputs
supplied by DRI (id., p. 22). BECo stated that the economic
indicators used in the net migration equation were annual changes
in U.S. wage and salary disbursements, Massachusetts employment,
and the U.S. civilian labor force (id.).* BECo stated that the
theoretical basis for the equation was the assumption that if the
Massachusetts job market, the U.S. labor force, and U.S. wage and
salary disbursements remain constant, a net in-migration to the
' Boston Edison service territory will result (id.).

The Company indicated that it conducted statistical
analysis of its migration model to test the model’s reliability
and predictive capabilities (id.).™®

b. Demographic Reforecast
Boston Edison stated that, in the computation of its

reforecast, new values for U.S. wage and salary disbursements,

Massachusetts employment, and U.S. labor force were used in the
migration equation (Exh. HO-D-111, Base Case Attachment, p. 11).
The Company indicated that the new inputs were taken from DRI’s

31/ Net migration is equal to the difference between the
number of persons movinglinto a territory and the number of
persons moving out of a territory.

32/ The Company indicated that for the years between 1990
and 2000, January, 1989 DRI projections for U.S. wage and salary
disbursements ranged between $2.8 trillion and $5.8 trillion
(Exh. MP-11, p. 3), Massachusetts employment ranged between 3.2
million and 3.5 million (id.), and the U.S. labor force ranged
between 125 million and 139 million (id.). :

33/ Boston Edison stated that its migration equation
produced an R-squared value of .80 (Exh. BE-2, p. 22).
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macroeconomic and regional forecasts from August, 1991 (id.).*
Oother than the use of new DRI data inputs, Boston Edison reported
' no methodological modifications to its reforecast of demographic
change (id.).

c. Positions of Parties
MASSPIRG argued that the Company’s migration equation

failed to account for the effects of the current economic
recession, and that, therefore, use of this equation is likely to
result in an overestimate of population (MASSPIRG Initial Brief,
p. 10). MASSPIRG further contended that, in BECo’s demographic
forecast, out-migration decreased and overall population
increased, while DRI'’s forecasts predicted statewide population
losses during the same time frame (id.). Thus, MASSPIRG argued,
the Company’s population forecast is at odds with the population
forecast prepared by its own consultant (id.). MASSPIRG
reiterated its concerns regarding the Company’s migration
equation in its March 12, 1992 comments on the Company’s
reforecast (HO-D-121, p. 1). In those ¢comments, MASSPIRG also
stated that the Company failed to distinguish between actual and
projected population figures in its'demographic reforecast (id.).

Boston Edison contended that its demographic forecast is
sound, and that its forecast methodology is virtually the same
methodology that was approved in the 1989 BECo Decision (BECo
Initial Brief, p. 25). The Company stated that its migration
equation is statistically significant and that the reforecast’s
projection of a slight in-migration over the long-term is the
result of a relatively more pessimistic national economic outlook
(id., p. 45). In addition, the Company has indicated that since
its previous filing, it has repeatedly tested its migration

34/ The Company indicated that for the years between 1990
and 2000, August, 1991 DRI projections for U.S. wage and salary
disbursements ranged between $2.7 trillion and $4.8 trillion
(Exh. HO-D=-111, p. 31), Massachusetts employment ranged between
3.0 million and 3.1 million (Exh. BE-119), and the U.S. labor
force ranged between 125 million and 141 million
(Exh. HO-D-111, p. 31).
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equation to confirm its continued statistical strength (Exh. BE-
2, p. 19)..

d. Analysis and Findings

The Siting Council notes that the Company’s demographic
forecasting methodology remains essentially the same as that used
in its previous filing before the Siting Council. 1In the
1989 BECo Decision, the Siting Council found that Boston Edison’s
approach to forecasting demographic change within its service
territory was basically sound (18 DOMSC at 213). In addition,
the Company’s use of data inputs supplied by DRI is consistent
with input data approved in a number of other cases. See
1991 CECo/CELCo Decision, EFSC 90-4, p. 6; 1990 MMWEC Decision,
20 DOMSC at 14; 1988 EUA Decision, 18 DOMSC at 82;

1988 NU Decision, 17 DOMSC at 5. Further, the statistical
strength of BECo’s migration equation instills a high level of
confidence in the reliability of the equation.

The Siting Council agrees with MASSPIRG that the Company’s
population projections run counter to the population projections
of DRI. However, the differences between the DRI data and Boston
Edison’s projections are minimal, and therefore do not warrant
rejection of the Company’s migration eqguation or demographic
forecast. Finally, the Siting Council notes that, although the
January, 1989 data inputs to the Company’s net migration equation
for the initial demographic forecast were 16 months old at the
time of filing, the updated August, 1991 data inputs did not
substantially alter the results of the Company’s demographic
reforecast compared to the initial forecast.

Based on the foregoing, the Siting Council finds that, for
the purposes of this review, both the Company’s initial
demographic forecast and demographic reforecast are reviewable,

appropriate and reliable.
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3. Electricity Price Forecast

a. Initial Forecast

BECo stated that, to project electricity price growth
rates for its service territory, it developed independent
forecasts for a base price component and a fuel price component
(Exh. BE-2, p. 13). The Company stated that annual growth rates
then were applied to electricity prices in each customer class
(Exh. HO-D-89). The Company indicated that its electricity price
forecast is an important input into its residential, commercial
and industrial energy forecasts (id.).

To forécast the base price component, the‘Company stated
that it used a simplified cost-of-service model (Exh. BE-~2,
p- 14). BECo stated that through the model, it estimated the
value of net plant, which included existing plant, plant
additions® and accumulated depreciation.¥ The Company stated
that the net plant estimate was used to calculate a return on
debt and equity (id.). BECo stated that projected operation and
maintenance ("O&M") expenses’ and taxes were then added to the
estimated return on debt and equity® (id.).

Boston Edison stated that it used information supplied by
DRI to arrive at projected 0O&M expenses and projected capital
costs (id.). The Company further stated that depreciation rates

35/ To estimate the value of plant additions, the Company
stated that it assumed that the annual capital cost escalation
rate will be 6.5 percent (Exh. BE-2, p. 14). BECo stated that
capital cost escalation rates are based on forecasts that the
Company received from DRI (id.).

36/ The Company indicated that it assumed annual
depreciation rates to be: 3.90 percent for nuclear generating
facilities; 3.87 percent for fossil fuel generating facilities;
2.94 percent for transmission and distribution facilities; and
4.72 percent for other plant (Exh. BE-2, p. 14).

37/ The Company stated that annual O&M cost escalation is
assumed to be 5.8 percent (Exh. BE-2, p. 14).

38/ BECo stated that the MDPU allowed Boston Edison a

13.75 percent rate of return on equity (Exh. BE-2, p. 14). The
Company projected that it would pay 11.0 percent on debt (id.).
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and rate of return assumptions were derived from a recent Company
filing before the MDPU in D.P.U. 89-100 (Exh. HO-D-86).

Finally, Boston Edison stated that it used DRI fuel
forecast data as the basis for its fuel component forecast (id.).
The Company indicated that 0il and nuclear fuel prices were
included in this projection (Exh. BE-2, pp. 16-17).

b. Electricity Price Reforecast

Boston Edison stated that, in the computation of its
reforecast, the methodology and data inputs for the price
forecast were exactly the same as those used to compute its
initial forecasts (Exh. HO-D-111, Base Case Attachment, p. 10).

¢. Analysis and Findings

The Company’s electricity price forecasting methodology
has remained basically unchanged since its previous filing. In
the 1989 BECo Decision, the Siting Council approved BECO’s
electricity price forecast (18 DOMSC at 210). BECo’s forecast of
electricity price is generally sound. The strengths of this
forecast include: (1) the breakdown of the total electricity
price into base and fuel components, and (2) the application of
projected price growth rates to each of the individual customer
classes. Further, the Siting Council notes that although the
data used to prepare the Company’s initial electricity price
forecast were 16 months old at the time of filing, more recent
data are not likely to be substantially different.¥

The Siting Council finds that, for the purposes of this
review, both Boston Edison’s initial electricity price forecast
and reforecast of electricity price are reviewable, appropriate
and reliable.

\

39/ The Siting Council notes that none of the intervenors
opposed the Company’s electricity price forecast.
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4., Residential Enerqgy Forecast
BECo stated that its residential sector energy demand was

3,382 gigawatthours ("GWH") in 1991, or approximately 26 percent
of its overall energy sales in that year (Exh. HO-D-111). In its
initial forecast, BECo’s unadjusted residential energy demand was
projected to increase from 3,523 GWH in 1991 to 4,124 GWH in
2000, a compound annual growth rate of 1.76 percent (Exh. BE-2,
P 68) . See Table 4, below. In its reforecast, BECo’s
unadjusted residential energy demand was projected to increase
from 3,382 GWH in 1991 to 4,217 GWH in the year 2000, a compound
annual growth rate of 2.48 percent (Exh. HO-D-111). See Table 5,
below. As described in Sections II.B.l.a and II.B.1l.b, above,
the Company’s ten-year residential forecast is derived from a
combination of its short-run residential forecast and its long-
run residential forecast. Each of these is described below.

a. Initial Forecast
i. Short-Run Forecast
(A) Description
BECo stated that it forecast residential energy sales in
the short run using an econometric model (Exh. BE-2, p. 128).
BECo stated that its short-run model is similar to the short-run
model used in its previous forecast reviewed by the Siting
Council (id., p. 129). However, BECo noted three modifications
to its current short-run model: (1) its current model uses DRI
economic projections, while its previous model used Wharton
Economic Forecasting Associates projections; (2) its current
model’s database has been supplemented with 1988 and 1989 actual
data; and (3) its current model was used to project energy sales

40/ The projections for energy demand in its initial
forecast do not reflect savings resulting from Company-sponsored
conservation and load management ("C&LM") programs (Exh. BE-2, p.
68). If these savings are included, residential energy demand is
forecasted to increase from 3,482 GWH in 1991 to 4,059 GWH in
2000, a compound annual growth rate of 1.72 percent (id.).
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for the initial four years of the forecast period as compared to
the initial two years in its previous forecast filing (id.).
BECo stated that its residential short~run model was used
to predict residential energy sales on a monthly basis for the
1990-1993 time period (id.; Tr. 3, p. 74). BECo stated that it
assumed that residential energy sales in the short run would be
driven largely by economic; weather, and customer behavior
factors (Exh. BE-2, p. 129), BECc noted that it used seven
variables to reflect the effects of economic, weather, and
customer behavior factors: (1) disposable income,
(2) temperature humidity index, (3) calendar use days,
(4) heating degree days, (5) number of residential customer
bills, (6) lighting hours, and (7) electricity price (id.,
pp- 131; Exh. HO-D-104).% BECo stated that disposable income
data were obtained from DRI, but data for the remaining variables
were obtained from Company sources (Exh. BE-2, pp. 128-130;
Exh. HO-D-104). BECo asserted that its short-run residential
model was theoretically sound and statistically valid (Exh. BE-2,
p. 131).%
The Company’s witness, Dr. Cuomo, stated that in the
Company’s initial forecast filing, short-run models generally
were used for the 1990-1992 time period (Tr. 3, pp. 73-74).

41/ BECo stated that its "temperature humidity index"
variable was designed to reflect the effect of summer weather on
short-run energy sales (Exh. BE-2, p. 132). BECo stated that its
"temperature humidity index" was estimated based on cooling
degree day and cooling dewpoint data (id., p. 131). BECo stated
that "calendar use days" are the actual number of calendar
billing days during a month as established by the Company’s meter
reading schedule (id., pp. 128, 132, 138). BECo further stated
that energy sales increase as a function of the number of billing
days in a month (id.). Finally, BECo stated that "residential
customer bills"™ reflected the number of bills sent out in any
given month (id., p. 132).

42/ BECo stated that its seven variables were
statistically significant to a confidence level of 96 percent or
higher, and that its residential short-run equation produced an
R-squared statistic of 0.95 (Exh. BE-2, pp. 130-131). For a
discussion of R-squared statistical tests, see Footnote 25,
above. ‘ :

- 164~




EFSC 90-12/90-12A Page 32

However, Dr. Cuomo noted that in the case of the residential
sector that time period was extended to include 1993 (id.).
Dr.Cuomo stated that use of its long-run model for 1993 would
have resulted in a "very, very high" growth rate for the
interface between the short-run forecast in 1993 and the long-run
forecast in 1994 (id., p. 74). Dr. Cuomo stated that use of an
additional year of short-run forecasting gave "relatively
reasonable results" (id.).

(B) Analysis and Findings

In previous decisions, the Siting Council has accepted
econometric equations for forecasting purposes. 1991 CECo/CELCo
Decision, EFSC 90-4 at 29-30; 1990 MMWEC Decision, 20 DOMSC at
29-32. Here, the Siting Council notes (1) the Company has
supported its residential short-run forecast model with
demonstrations of statistical strength based on standard
statistical tests, and (2) the Company continues to add to its
informational database. The Siting Council alsoc notes that the
Company’s short-run forecast methodology was accepted in the
previous forecast filing review. 1989 BECo Decision, 18 DOMSC at
221. '

However, in this proceeding, the Sifing Council notes its
concern regarding the expansion -=- from two years to four years
-- of BECo’s residential short-run forecast period. While the
Company’s short-run model has demonstrated significant strengths,
those strengths are based largely on the short-run model’s
statistical performance. Yet, the residential short-run model’s
statistical performance =-- in and of itself -- has not been shown
to warrant further use of that model over ever-increasing periods
of time. By definition, the Companyfs short-run model is
designed for use over a limited period of time. Moreover,
extended implementation of BECo’s econometric short-run model
reduces usage of the Company’s more detailed end-use residential
model. In previous decisions, the Siting Council has recognizegd
the enhanced forecasting capabilities of detailed end-use models

relative to econometric models. 1991 CECo/CELCo Decisien,
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EFSC 90-4 at 15, 21, 42-43; 1991 Nantucket Decigion, 21 DOMSC at
229-230, 241. 1In addition, the Siting Council notes that another
electric company used an econometric model to forecast its
short-run energy sales over a one-year time period. See
Northeast Utilities, EFSC 90-17, p. 11 (1992) ("1992 NU
Decision'"); 1988 NU Decision, 17 DOMSC at 9.

Nevertheless, for purposes of this review, the Siting
Council finds the Company’s residential short-run forecast to be
reviewable, minimally appropriate, and minimally reliable at the
time of filing. However, in order for the Siting Council to
approve the short-run residential forecast in BECo’s next filing,
the Company must furnish full justification for the incorporation
of the results of the short-run residential forecast and the
period over which those results are applied.

ii. Long-Run Forecast
(A) Introduction

BECo stated that its long-run residential energy forecast
extended from 1994 through 2000 (Exh. BE~-2, p. 128; Tr. 3,

p- 74). BECo forecasted its long-run residential energy demand
to increase from 3,709 GWH in 1994 to 4,065 in 1999, a compound
annual grbwth rate of 1.85 percent (Exh. BE-2, p. 68).

BECo indicated that its annual forecast of residential
energy sales is based on three underlying components: (1) the
number of residential customers; (2) the number of appliances per
customer; and (3) the average annual electricity use per
appliance (id., pp. 48-49, 54). BECo stated that residential
energy consumption is projected as the sum of 20 residential

appliances or end-uses (id., pp. 48-68).% BECo asserted that

43/ The 20 end-uses are: electric range, electric range
(self-cleaning), refrigerator (frost-free), refrigerator
(standard), refrigerator (second), freezer (frost-free), freezer
(standard), dishwasher, room air conditioner, central air
conditioner, clothes washer, electric dryer, electric water
heater, microwave oven, television (color), television (black &
white), electric space heating, heat pump, portable electric
heater, and miscellaneous and lighting (Exh. BE-2, p. 48).
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its current residential forecast methodology was similar to the
methodology presented in its previous forecast filing, but
included enhancements with respect to household income data,
appliance efficiency standards, and further applications of
elasticity (id., p. 48). BECo also stated that its assumptions
regarding the projected number of electric space heating systems
and miscellaneous appliance use were revised upward in the
current forecast filing (Exh. HO-D-9).

(B} Number of Regidential Customers

BECo stated that the number of residential customers was
projected from its demographic forecast, which contained
projections of population and households (Exh. BE-2, p. 19).

BECo assumed that every household would represent one residential
electricity customer (id.). 1In Section II.C.2, above, the Siting
Council has found BECo’s demographic forecast to be reviewable,
appropriate, and reliable.

Based on the foregoing, the Siting Council finds that
BECo’s forecast of the number of residential customers is

acceptable.

(C) Number of Appliances
_ (1) Description
BECo stated that it established the average number of
appliances for 17 residential appliances by employing
saturation-income egquations (Exh. BE-2, p. 48). BECo maintained
that saturation-income eguations were suitable because household
income is the major determinant of appliance saturations for most
appliances (id., pp. 48, 55-57; Tr. 1, pp. 57~-58, 103). However,
BECo stated that saturation-income equations were not used for
lighting and miscellaneous appliances because those appliances’
were assumed to be 100 percent saturated (Exh. BE-2, pp. 48-49).
In addition, BECo indicated that saturations of electric space
heating were forecast based on Company-derived data rather than
saturation-income equations (id.).
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BECo stated that its saturation-income equations were
developed using 1986 customer survey data (id., p. 48).** BECo
indicated that data from its 1989 customer survey would be used
to update saturation-income equations for its next forecast
filing (id.).%* BECo asserted that its saturation-income
equations were theoretically sound and statistically valid (id.,
pp. 55-57; Tr. 1, pp. 157-158).%

BECo stated that saturation of electric space heating
systems was forecast based on a combination of two components
(Exh. BE-2, p. 49; Tr. 1, pp. 59-60). BECo stated that the
first component of electric space heating saturation was the
number of existing electric space heating systems (Exh. BE-2,

p. 49). BECo stated that its estimate of the number of existing
electric space heating systems was established through its
residential customer survey (Tr. 1, p. 146). BECo stated that
the second component of saturation was the projected number of
new electric space heating systems due to new residential
construction or conversions to electric space heating from
another type of heating system (Exh. BE-2, p. 49, Exh. HO-D-9;

44/ BECo stated that its 1986 customer survey was a
service territory-specific random sample of about 10,000
residential customers (Exh. HO-D-9). The Company indicated that
its 1986 customer survey had a 50 percent response rate (id.).
BECo also indicated that residential customers were surveyed
approximately once every three years (Tr. 1, p. 156).

45/ BECo stated that its estimate of median household
income was established through its 1986 customer survey
(Exh. BE-2, pp. 49, 58; Exh. HO-D-1). BECo indicated that its
forecast of household income was developed by applying DRI’s
growth rates to its 1986 median household income data (id.).

46/ BECo stated that its current saturation-income
equations produced R-squared statistics ranging from 0.60 to 0,98
(Exh. BE-2, pp. 55-57).

47/ BECo stated that statistical test results were not
"good" with respect to forecasting electric space heating
saturation using saturation-income equations (Tr. 1, p. 60).
BECo did not provide those statistical test results (id.).
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Tr. 1, pp. 146-147, Tr. 5, pp. 24-25)."® BECo defined that

second component as "penetration" (Exh. BE-2, p. 49). BECo noted
that its estimate of penetration for the current forecast filing
was based on data covering the 1985-1988 period (Tr. 5, p. 43).
BECc stated that its estimate of penetration over that period was
developed as a single "“weighted average" of actual electric space
heating installations in new homes, new apartments, converted
homes, and converted apartments (id., p. 38).¥ BECo noted that
its penetration estimate did not include electric heat
installations associated with room additions to existing
residences (id., pp. 46, 57). However, Dr. Cuomo stated that
electric space heating effects due to room additions were likely
to be "extremely small" (id., p. 34; Tr. 1, p. 87). BECo noted
that its weighted average penetration was applied to its forecast
of new residences which included new homes and new apartments
only (Tr. 5, p. 45).°® BECo stated that the combination of the
existing number of electric space heating systems and the
estimated number of electric space heating systems to be added
based on an application of its penetration estimate to its
forecast of new households was used to project the total number
of electric space heating systems for each year of the forecast
period (Exh. HO-D-9; Tr. 1, p. 147).

In a change from its previous forecast filing, BECo stated
that its level of electric space heat penetration had been
increased from 35 percent to 40 percent for the period 1991 to
2000 (Exh. HO-D-9; Tr. 1, p. 78, Tr. 5, pp. 25-26). As

48/ BECo stated that electric space heating penetration
rates were determined by its energy services department based on
accumulated historic data regarding electric space heating
installations in the BECo service territory (Exh. HO-D-9; Tr. 2,
pPp. 168-172).

49/ BECo later provided 1989 and 1990 penetration data
for new homes, new apartments, converted homes, converted
apartments and new and converted condominiums (Exh. MP-RR-2}.

50/ BECo stated that its forecast of new residences

consisting of new homes and new apartments was established
through its forecast of the number of households (Tr. 5, p. 46).
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justification for that increase, BECo noted that over the
1985-1988 period actual electric space heating penetration rates
averaged 67 percent (Exh. MP-4).%" As further justification for
that increase, Dr. Cuomo stated that residential energy
consumption had been munderforecast" over the 1986-1989 winter
periods, even with weather adjustment (Tr. 1, pp. 82-83, Tr. 5,
p. 76). Specifically, BECo indicated that residential energy
sales had been underforecast by amounts ranging from 1.0 percent
to 11.1 percent per month when compared to actual energy sales
over the 1986-1989 winter periods (Exh. MP-4, Attachment 1).%
Dr. Cuomo stated that consistent underforecasting indicated that
BECo’s residential model was "missing something" (Tr. 1,

PP. 143<145). Dr. Cuomc concluded that the underforecast was
attributable to an underestimation of electric space heating
penetration (id., pp. 82-83, Exh. HO-D-12).%* Dr. Cuomo stated
that selection of a 35 percent penetration rate had been based on
an adjustment of penetration that "probably adjusted it downward
too far" (Tr. 1, p. 83). BECo indicated that its electric space
heating penetration forecast -- at the 40 percent level --
contributed a total of about 84 MW of new peak load by the year

51/ BECo stated that actual electric space heating
penetration rates for each year between 1985 and 1988 were: 81,
71, 66, and 49 percent, respectively (Exh. MP-4). BECo noted
that the foregoing penetration rates were developed through its
weighted average calculation (id.).

52/ For 1986-1988, winter sales were represented by six
months of data, from October through March (Exh, MP-4, Attachment
1). However, 1989 sales were represented by only three months of
data, from October through December (id.).

53/ Dr. Cuomo also stated that "quite possibly" furnace
fan usage could contribute to the winter sales underforecast
(Tr. 1, p. 99). Dr., Cuomo stated that furnace fans operate in
conjunction with fossil-fueled forced-air heating systems, and
that a furnace fan consumes an average of 650 kilowatthours
("kwh") per year (id., p. 98).

-170-




EFSC 90~12/90-12A Page 38

2014 (Exh. MP-22; Tr. 5, pp. 76-79).* Dr. Cuomo stated that the
5 percent increase in penetration -- from 35 percent to 40
percent -- amounted to "less than 10 MW" of that 84 MW peak load
amount (Tr. 5, pp. 78=79).

BECo used a single average rate to represent electric
space heating penetration for both new homes and new apartments
(id., pp. 45, 47). BECo noted that over the 1985-1988 period
electric space heat penetration rates for new homes and new
apartments were "very close" (id., pp. 43-44). Specifically,
BECo indicated that for each year over the 1985-1988 period,
electric space heating penetration rates for new homes were 50,
47, 34, and 20 percent, respectively, while those of new
apartments were 38, 25, 43, and 28 percent, respectively (Tr. 5,
p. 45; Exh. MP-RR-2). Dr. Cuomo stated that based on those data,
a 35 percent average penetration rate for both new homes and new
apartments was "not at all distorted" (Tr. 5, p. 47). However,
Dr. Cuomo stated that use of that average for both new homes and
new apartments for 1989 and 1990 was "becoming distortive" (id.,
p. 52). BECo provided data for 1989 and 1990 that showed
electric space heating penetration rates for new homes as 6.9 and
15.0 percent, respectively, while those of new apartments were
25.3 and 19.5 percent, respectively (Exh. MP-RR-2). Nonetheless,
Dr. Cuomo stated that 1989 and 1990 data were less than

54/ The Company indicated that annual additions to peak
load due to its electric space heating penetration forecast
ranged from approximately 2 to 6 MW per year over the forecast
period (Exh. MpP-22),
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representative for forecasting purposes because those years were
"recession" years (Tr. 5, pp. 44, 50).%

(2) Posgitions of Parties

MASSPIRG argued that BECo has failed to substantiate its
forecast of increased electric space heating penetration and that
the Company’s assumptions regarding electric space heating
resulted in an overstated forecast of residential energy sales
(MASSPIRG Initial Brief, pp. 3, 14-16). Specifically, MASSPIRG
asserted that BECo’s 40 percent level of electric space heating
penetration was unsubstantiated because: (1) winter sales data
provided by the Company failed to include weather adjustment and
were not statistically analyzed; (2) room additions and furnace
fan usage could have contributed to BECo’s underforecast of
winter sales; and (3) recent electric space heating penetration
data trends indicated penetration of less than 40 percent (id.,
pp. 3, 14-16, MASSPIRG Reply Brief, p. 7). MASSPIRG further
asserted that BECo’s forecast of electric space heating
penetration based on a single average for homes and apartments
was faulty because home and apartment electric space heating
penetration rates actually were different and average electricity
usage for electrically space heated apartments was less than
one-third that of electrically space heated homes (MASSPIRG
Initial Brief, pp. 3, 14-16).

BECo argued that its use of a penetration rate of
40 percent for electric space heating was valid because:

55/ BECo stated that in 1991 new residential construction
and conversion activity has been less than expected "due to the
current economic decline" (Exh. MP-RR-15). Specifically, BECo
indicated that for 1991, 402 single-family homes would be newly
constructed or converted to electric heat as compared to 1,454
originally forecast; 103 multi-family homes would be newly
constructed or converted to electric heat as compared to 1,391
originally forecast (id.). However, BECo contended that over the
long run, new construction and conversion activity for homes
would be consistent with the average for that activity over the
1979-1988 period (id.). BECo did not state what that average
was, nor did BECo provide any justification for use of an average
based on the 1979-1988 time period (id.).
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(1) that rate was developed based on actual data covering the
most complete historical record available, i.e., 1985-1988;

(2) overall electric space heating penetration averaged 67
percent over the 1985-1988 time period; (3) its underforecast of
winter energy sales supported an increase from its previously
used 35 percent level of electric space heating penetration; and
(4) its winter energy sales data in fact reflected weather
adjustment (BECo Initial Brief, p. 47; BECo Reply Brief, p. 23).
BECo further argued that averaging penetration rates of homes and
apartments was reasonable because: (1) taken individually the
penetration rates for homes and apartments each were considerably
above 40 percent over the 1981-1988 time period,* and (2) 1991
penetration data was atypical of long-run penetration trends
since it included only three months of 1991 experience and 1991
was a severe recession year (BECo Reply Brief, pp. 23-24).

(3) Analysis and Findings

In previous decisions, the Siting Council has approved
methodologies for forecasting the number of appliances that are
gsimilar to BECo’s methodeology. 1990 MMWEC Decision, 20 DOMSC at
20; 1988 EECo/Montaup Decigion, 18 DOMSC at 85~86. Here, BECo’s

saturation-income functions exhibit reasonable levels of

statistical validity, and its assumed 100 percent levels of
saturation for lighting and miscellaneous end-uses are accepted
throughout the industry. However, several quesfions were raised
regarding support for the Company’s forecast of electric space
heat