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The Energy Facilities Siting Board hereby APPROVES the petition of New England Power
Company to convert the existing 69 kV supply to the Uxbridge #321 substation to 115 kV by
looping an existing 115 kV line into the Uxbridge substation, utilizing the Company’s proposed
route.

. INTRODUCTION

A. Summary of the Proposed Project and Facilities

New England Power Company (“NEPCo” or “Company’) is the wholesale generation
and transmission subsidiary of the New England Electric System (“NEES”), a public utility
holding company (Post-Hearing Brief of Petitioner New England Power Company (“Brief”) at
n.1). NEPCo supplies almost all of the electricity distributed by the Massachusetts Electric
Company (“MEC0”), the NEES retail subsidiary serving customers in the Commonwealth

(id.). New England Electric System, 18 DOMSC 229, 230 (1989).
NEPCo has proposed to convert the existing 69 kilovolt (“kV”’) supply to the Uxbridge

#321 substation (“Uxbridge substation™) in Uxbridge to 115 kV by looping an existing 115 kV
line, located within NEPCo’s Millbury-Woonsocket Right-of-Way (“ROW™), into the Uxbridge
substation (Exhs. NEP-7, at 1-1; NEP-10 at 3).> For its primary route, NEPCo has proposed
to convert two existing, 1.3 mile long, double circuited overhead 69 kV transmission lines,
which extend from the Millbury-Woonsocket ROW to the Uxbridge substation, to 115 kV
(Exh. NEP-7, at 1-1, 2-4). NEPCo has identified two alternative routes from the Millbury-
Woonsocket ROW to the Uxbridge substation including (1) two new, 1.8 mile long, overhead,
115 kV transmission lines that would follow a railroad ROW and a new private ROW, and (2)
two new, 1.7 mile long, underground 115 kV transmission lines that would follow public
streets and an existing private ROW (id. at 1-1).

In addition to the proposed 115 kV transmission lines, NEPCo has proposed to install

! The Company indicated that looping the existing 115 kV line refers to the extension of
the 115 kV line from its mainline location to the substation and then back out to the
mainline such that the 115 kV line runs through the substation (Exh. NEP-10, at 3).
See Figure 2.
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two new 115/13.8 kV transformers, circuit breakers and associated equipment at the Uxbridge
substation (id. at 1-2).

Pursuant to G.L. c. 164, § 69J, no electric company shall commence construction of a
jurisdictional energy facility (See Section 1.C, below) unless a petition for approval of
construction has been approved by the Massachusetts Energy Facilities Siting Board (*Siting
Board™”). In addition, in the case of an electric company which is required by G.L. c. 164, §
691 to file a long-range forecast with the Department of Public Utilities (*“Department”), the
facility must be consistent with the electric company’s most recently approved long-range
forecast. G.L. c. 146, § 69). NEES’ Massachusetts retail subsidiary, i.e., MECo, is required
to make such a filing. After reviewing MECo’s most recent long-range forecast filing, the
Department approved MECo’s forecast. Massachusetts Electric Company, D.P.U. 94-112
(1994).

B. Procedural History
On December 15, 1994, NEPCo filed with the Siting Board its petition to convert two

existing 1.3 mile, 69 kV, double-circuited, overhead transmission lines to 115 kV and to
upgrade related facilities as described herein. On April 3, 1995, the Siting Board conducted a
public hearing on the petition in the Town of Uxbridge. In accordance with the direction of the
Hearing Officer, NEPCo provided notice of the public hearing and adjudication. No petitions
to intervene or to participate as an interested person were submitted.

The Siting Board conducted evidentiary hearings on July 11 and 12, 1995. NEPCo
presented three witness: Francis R. Barys, an engineer in the Protection and Planning
Department of the New England Power Service Company (“NEPSCo”), who testified
regarding the need for the proposed facility and alternatives thereto; Mark S. Browne, a senior
engineer in the Transmission Line Engineering Department of NEPSCo, who testified
regarding cost and environmental impacts of the proposed facility; and Dr. Deborah E. Weil,
an independent scientist employed by Bailey Research Associates, who testified regarding

electric and magnetic fields.



EFSB 94-1 Page 3

The Hearing Officer entered 110 exhibits into the record, consisting primarily of
NEPCo’s responses to information and record requests. NEPCo entered 12 exhibits into the
record.

NEPCo filed its Brief on August 9, 1995. The Siting Board issued supplemental
information requests to clarify the Company’s responses to record requests on that same day.
The Company completed its responses to the supplemental information requests on August 16,
1995.

C. Jurisdiction

The Company’s petition is filed in accordance with G.L. c. 164, § 69H, which requires
the Siting Board “to implement the energy policies ... to provide a necessary energy supply for
the Commonwealth with a minimum impact on the environment at the lowest possible cost,”
and pursuant to G.L. c. 164 § 69J, which requires electric companies to obtain Siting Board
approval for construction of proposed facilities at a proposed site before a construction permit
may be issued by another state agency.

The Company’s proposal to construct a 1.3 mile, 115 kV electric transmission line falls
squarely within the second definition of “facility”” set forth in G.L. c. 164, 8 69G. That section
states, in part, that a facility is:

(2) any new electric transmission line having a design rating of
sixty-nine kilovolts or more and which is one mile or more in
length except reconductoring or rebuilding of existing
transmission lines at the same voltage.

The Company also proposes to install two new 115/13.8 kV transformers at the
Uxbridge substation. The third definition of facility set forth set forth in G.L. c. 164 § 69G is
pertinent in determinating whether the transformers are jurisdictional facilities. In that third
definition a facility is defined as:

(3) any ancillary structure including fuel storage facilities which is
an integrated part of the operation of any electric generating unit
or transmission line which is a facility.

In Commonwealth Electric Company, 17 DOMSC 249, 263 (1988) (“1988 ComElectric
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Decision™), the Energy Facilities Siting Council (“Siting Council”)? established a two-part
standard for determining whether a structure is a facility under the third definition of facility set
forth in G.L. c. 164, § 69G. In that case the Siting Council determined that a structure is a
facility if (1) the structure is subordinate or supplementary to a jurisdictional facility, and (2) the
structure provides no benefit outside of its relationship to the jurisdictional facility. 1d.

With regard to the first part of the definition, the transformers are clearly subordinate to
the proposed transmission line.®

With regard to the second part of the definition, the Company asserted that the
transformers would provide benefit independent of the proposed facilities (Exh. HO-N-7; Tr. 1,
at 67-68; Brief at n.3). The Company stated that, even without installation of the proposed
transmission line, replacement of the two transformers at the Uxbridge substation with
increased transformer capacity is necessary to provide firm capacity for the Uxbridge substation
load (Exh. HO-N-7). The Company explained that each of the existing transformers will
exceed its summer emergency capability with the outage of either transmission line or the other
transformer at the Uxbridge substation (id.; Exh. HO-N-15). See Section I1.A.3, below.

The Siting Board accepts the Company’s argument that increased transformer capacity is
necessary to provide firm capacity for the Uxbridge substation load. The need for increased
transformer capacity, however, does not create a situation in which every option to meet that
need would necessarily provide a benefit outside of the relationship of that option to the
jurisdictional facility. The Siting Board notes that the proposed transformers, which would step

voltage down from 115 kV to 13.8, could not be used at the Uxbridge substation without the

2 The Siting Council was the predecessor agency of the Siting Board. Chapter 141 of the
Acts of 1992 (“Reorganization Act”). The Reorganization Act maintains decisions of
the Siting Council as precedent for the Siting Board. Reorganization Act, 8 46.

3 The Company stated that the transformers may be considered supplementary to the
proposed transmission line due to the relationship of the transmission line to the
transformers — transformers step down the voltage of the power delivered via the
transmission line so that the power can be delivered at a distribution voltage level (Exh.
HO-N-17). The Company defined supplementary as “something that makes an
addition” (Exh. HO-N-17).
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installation of a 115 kV transmission line to the substation. Therefore, the proposed 115/13.8
kV transformers would not be capable of providing a benefit outside of their relationship to the
proposed transmission line.

Accordingly, pursuant to the definition of facility set forth in the 1988 ComElectric

Decision, the Siting Board finds that the proposed 115/13.8 kV transformers are facilities
within the meaning of the third definition of facility in G.L. c. 164, 8 69G.

D. Scope of Review

In accordance with G.L. c. 164, § 69H, before approving an application to construct
facilities, the Siting Board requires applicants to justify facility proposals in three phases. First,
the Siting Board requires the applicant to show that additional energy resources are needed (see
Section II.A, below). Next, the Siting Board requires the applicant to establish that its project
is superior to alternative approaches in terms of cost, environmental impact, reliability, and
ability to address the previously identified need (see Section I1.B, below). Finally, the Siting
Board requires the applicant to show that its site selection process has not overlooked or
eliminated clearly superior sites, and that the proposed site for the facility is superior to a
noticed alternative site* in terms of cost, environmental impact, and reliability of supply (see

Section 111, below).

1. ANALYSIS OF THE PROPOSED PROJECT

A. Need Analysis

4 When a facility proposal is submitted to the Siting Board, the petitioner is required to
present (1) its preferred facility site or route, and (2) at least one alternative facility site
or route. These sites and routes often are described as the “noticed” alternatives
because these are the only sites and routes described in the notice of adjudication
published at the commencement of the Siting Board’s review. In reaching a decision in
a facility case, the Siting Board can approve a petitioner’s preferred site or route,
approve an alternative site or route, or reject all sites and routes. The Siting Board,
however, may not approve any site, route, or portion of a route which was not included
in the notice of adjudication published for purposes of the proceeding.
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1. Standard of Review
In accordance with G.L. c. 164, § 69H, the Siting Board is charged with the

responsibility for implementing energy policies to provide a necessary energy supply for the
Commonwealth with a minimum impact on the environment at the lowest possible cost. In
carrying out this statutory mandate with respect to proposals to construct energy facilities in the
Commonwealth, the Siting Board evaluates whether there is a need for additional energy
resources® to meet reliability, economic efficiency, or environmental objectives. The Siting
Board must find that additional energy resources are needed as a prerequisite to approving

proposed energy facilities.

2. Description of the Existing System

The Company indicated that the Uxbridge Power Supply Area (“PSA™) is supplied by
three bulk transmission substations — the Uxbridge substation,® the Whitins Pond substation in
Northbridge and the Depot Street substation in Milford (Exh. HO-N-19; Brief at 7). The
Uxbridge substation is supplied at 69 kV from the Millbury #1 substation (“Millbury
substation™) in Millbury via two 69 kV transmission lines, the K-11 and L-12 lines, which
extend along NEPCo’s existing Millbury-Woonsocket ROW (Exhs. NEP-10, at 2; NEP-7 at 2-
4). Two 69 kV tap lines, the K-11T and L-12T lines, connect the K-11 and L-12 lines to the
Uxbridge substation along a 1.3-mile ROW known as the Uxbridge spur (Exh. NEP-7, at 2-1,
2-2, 3-3). See Figure 1. The K-11/K-11T and L-12/L-12T lines are supported on a single line
of double circuit steel towers for the entire distance of 12.4 miles from the Millbury substation
to the Uxbridge substation (Exh. NEP-10, at 3). Two 69/13.8 kV transformers at the
Uxbridge substation step the power down from 69 kV to 13.8 kV (Exh. NEP-7, at 2-1). The

5 In this discussion, “additional energy resources” is used generically to encompass both
energy and capacity additions, including, but not limited to, electric generating facilities,
electric transmission lines, energy or capacity associated with power sales agreements,
and energy or capacity associated with conversation and load management (“C&LM™).

6 The Uxbridge substation serves load in Uxbridge, Millville, and parts of Blackstone,
Douglas, Northbridge and Sutton, Massachusetts (Exh. NEP-10, at 2).
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Company indicated that there are also two 13.8 kV distribution lines on single poles that extend
along the Uxbridge spur ROW (id. at 3-16; Tr. 1, at 97).

The Company stated that prior to 1990, the Uxbridge substation was supplied by both
the Millbury substation and Narragansett Electric Company’s Woonsocket, Rhode Island
substation (““Woonsocket substation™) via the K-11/K-11T and L-12/I-12T lines, with half the
load being served by each substation (Exh. NEP-7, at 2-1, 2-2; Tr. 1, 35). The Company
explained that in 1990, the 115/69 kV transformer at the Woonsocket substation failed and the
supply to the Uxbridge substation was changed to its present configuration (Exhs. NEP-7, at 2-
1; HO-N-10b).” The Company asserted that in 1990 the present configuration was the only
course available to maintain two 69 kV supplies to the Uxbridge substation and that there were
no alternative sources that could have been immediately utilized to supply the Uxbridge
substation (Exh. HO-N-26).

The Company stated that the Millbury-Woonsocket ROW also is occupied by two 115
kV transmission lines, the Q-143 and R-144 lines, which connect Millbury and Woonsocket
substations and extend south to a substation in Providence, Rhode Island (Exh. NEP-7, at 2-4;
HO-RR-3b; Brief at 7). The Company noted that the Whitins Pond substation is served by the
Q-143 line (Exh. HO-N-11b).%° The Company indicated that, in addition to supplying area
loads, the Q-143 and R-144 lines provide a valuable bulk power transfer path to the central

Massachusetts areas from the southeast Massachusetts/Rhode Island region (Exhs. HO-A-16;

! The Company indicated that although the K-11 and L-12 lines extend between the
Woonsocket and Millbury substations, the K-11 line is open and there is an open switch
on the L-12 line between the tap point and the Woonsocket substation (Exh. NEP-7, at
2-2).

8 The Company noted that the Whitins Pond substation is located between the Millbury
and Uxbridge substations; there are no transmission or subtransmission lines connecting
the Whitins Pond and Uxbridge substations (Exh. HO-N-11b). Distribution feed ties
which link the two substations are normally open (id.).

o The Q-143/R-144 lines also supply two substations in Providence, Rhode Island (Exh.
HO-RR-3b, attach.; Brief at 7).
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HO-A-19).

The Company also noted that the Depot Street substation is located seven miles to the
northeast of the Uxbridge substation and is served by two 115 kV transmission lines that extend
between the Millbury substation and the Medway substation in Medway (Exhs. NEP-7, at 2-1,
2-4; HO-N-14a). Two 13.8 kV subtransmission lines, designated as the 7U and 8J lines,
connect the Uxbridge substation and the Depot Street substation (Exhs. NEP-7 at 2-4; NEP-10,
at 2).1% See Figure 1.

3. Reliability of Supply

The Company asserted that the proposed project is needed in order to provide a reliable
supply of electricity to the area served by the Uxbridge substation (Exh. NEP-7, at 2-1). The
Company identified two problems with the present supply to the Uxbridge substation such that
the existing supply configuration does not meet the reliability criteria of the Company (id.; Exh.
NEP-10, at 2-3). The Company stated that the current demand from the Uxbridge area
exceeds the firm capability of equipment under contingency conditions (id.). The Company
further stated that the location of the two transmission lines serving the Uxbridge substation on
a single line of double-circuit towers makes both lines susceptible to a simultaneous fault which
would result in an outage for the customers served by the Uxbridge substation (id.).

In this Section, the Siting Board first examines the reasonableness of the Company’s
system reliability criteria. The Siting Board then evaluates: (1) whether the Company uses
reviewable and appropriate methods for assessing system reliability based on load flow
analyses; (2) whether existing and projected loads, under certain contingencies, exceed the
Company’s reliability criteria, thereby requiring additional energy resources; and (3) whether

acceleration of C&LM programs could eliminate the need for such additional energy resources.

10 The 7U line supplies a distribution substation in Milford and the 8U line supplies the
Mendon #332 substation, which is a distribution substation in Mendon (Exh. NEP-10, at
2).
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a Reliability Criteria

In regard to reliabilitéy objectives, the Company described three classes of service
reliability and system design criteria applicable to the classes of transmission and distribution
found in the proposed project area (Exh. NEP-7, app. B-2). First, with regard to reliability of
service to customer load, the Company indicated that the indices of the level of service
reliability are frequency and duration of customer outages (id., sec. 2.5). The Company stated
that its system design criteria for firm supply require that, in the event of the outage of any one
major facility, the remaining system must be capable of serving the customer load within a time
period no longer than that required for automatic switching (id.). The Company’s system
design criteria require that “nonfirm peak load in a contiguous area ... not exceed 30 MW" and
that “a 3-hour outage once in three years or a 24-hour outage once in ten years ... not [be]
exceeded for load above 20 MW” (id., sec. 2.5.1).

The system design criteria also require that *“the development of supply facilities should
preclude equipment loadings above emergency capabilities, and voltage regulations beyond
acceptable limits”: (id., app. B-2, Exh. NEP-10, at 2-3). Specifically, emergency equipment
capabilities must not be exceeded for the loss of a transformer or the loss of an overhead line
(Exh. NEP-7, app. B-2, sec. 2.3).1!

Second, the Company indicated that the system design criteria provide that:

simultaneous outages of both circuits on overhead double circuit structure may
result in the loss of an entire area load, but ... it is reasonable to assume that
both circuits will not be permanently faulted, and that at least one circuit can be
restored to service quickly by a successful reclosure (Exh. HO-N-13a).

In order to confirm to the above assumption, the Company stated that the system should be
designed so that both circuits will not be permanently faulted (Brief at 10, citing, Exh. HO-N-
13a).

Third, the Company indicated that maintaining the availability of bulk power transfer

capability, such as that provided by the Q-143 and R-144 lines, also is a reliability factor when

1 The Company indicated that acceptable limits on voltage fluctuation are ten percent for

normal and 15 percent for emergency conditions (Exh. NEP-7, App. B-2, sec. 2.4).
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designing facilities that may affect such availability (Exhs. HO-A-16; HO-A-19).> The
Company did not provide reliability criteria, based on the level of bulk power transfer
operations or other indicators, that justify particular reliability levels for bulk power corridors.

The Company indicated that its present service reliability criteria were established in
1975, in order to minimize overall cost of supply while maintaining service reliability (Exh.
HO-N-13c).®* The Company indicated that the current reliability standards of four other
utilities provide for a threshold for firm supply in the range of its 30 MW level (Exh. HO-N-
28).14

The Siting Council consistently found that if any loss of any single major component of
a supply system would cause significant customer outages, unacceptable voltage levels, or
thermal overheads on system components, then there is justification for additional energy
resources to maintain system reliability. New England Power Company, 21 DOMSC 325, 339
(1991) (**1991 NEPCo Decision™); Middleborough Gas & Electric Department, 17 DOMSC
197, 206-219 (1988); Holyoke Gas and Electric Department, 3 DOMSC 1, 7 (1978).

With respect to the specific load levels reflected in the Company’s reliability criteria for
area loads, the Company has provided a summary of the reasons for its establishing the firm
supply threshold of 30 MW and, in addition, has provided comparable reliability standards of

other utilities serving the Northeast. Although the record in this case does not address the

12 The Company explained that facilities that supply area loads, such as tap or loop

extensions, can increase the exposure of bulk power transfer lines to outage
contingencies (Exh. HO-A-19).

13 The Company stated that a study completed in 1975 concluded that increasing the
normal maximum loading on 15 kV feeders and increasing the firm supply threshold to
distribution substations from 5 MW to 30 MW would reduce overall costs by over 40
percent (Exh. HO-N-13c). The Company added that the study also determined that
existing levels of customer service could be maintained by installing automatic
sectionalizing devices on each 15 kV distribution feeder (id.).

14 The Company noted that the threshold for firm supply is: (1) 25 to 30 MW for Boston
Edison; (2) 30 MW for Northeast Utilities and Public Service of New Hampshire; and
(3) 40 to 45 MW for Pennsylvania Power and Light (Exh. HO-N-28).
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factors that support its use of a firm supply threshold of 20 MW where longer outages have
been experienced, the Siting Council has previously held, in a review of a transmission line
proposed by the Company, that “the approach of establishing a threshold for firm supply based
on the size of contiguous load, with a lower threshold where outage experience gives rise to
customer dissatisfaction, is reasonable.”*> 1991 NEPCo Decision, 21 DOMSC at 339.

Consequently, the Siting Board finds that the Company’s criteria regarding firm service to area
loads are reasonable.

With respect to the Company’s criterion regarding simultaneous loss of overhead
double-circuit lines, the Siting Board notes that concern about such a loss is warranted if the
need for a two-line supply is clear, e.q., if the lines provide a needed firm capability or if the
combined capacity of the lines is needed to meet peak load under normal operations. The
criterion may be inappropriate, however, if the need for a two-line supply is clearly
unsupported based on the Company’s other reliability criteria. Thus, the Siting Board finds that
the Company’s criterion regarding simultaneous loss of overhead double-circuit lines is
reasonable, provided that said criterion is considered in conjunction with other reliability
criteria of the Company that relate to the need for two lines.

With respect to the Company’s identification of bulk power transfer capability as an
additional reliability factor in the design of system modifications that may affect such capability,
the Siting Board agrees that bulk power transfers can be essential for avoiding significant
customer outages, unacceptable voltage levels or thermal overloads. Absent more specific
criteria, however, it is unclear whether and how the Company considers indicators of the
importance of such transfers — for example the purpose of the transfers or thresholds as to the
size or frequency of transfers — in applying particular reliability standards. Further, it is
unclear whether the reliability standard to be applied for bulk power transfers which exceed the

threshold or other indicator of importance is the same as, or more or less stringent than, the

15 In that review, the Siting Council found that the Company’s reliability criteria, including
both the 30 MW and the 20 MW criteria, were reasonable. 1991 NEPCo Decision at
339.
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reliability standard to be applied for serving area loads that exceed particular thresholds. In
future reviews where the reliability of bulk power transfer capability is a factor, applicants will
be required to identify quantitative or other specific criteria that allow the importance of such
capabilities to be established on a case-specific basis.

Accordingly, based on the foregoing, the Siting Board finds that the Company’s

reliability criteria are reasonable for purposes of this review.

b. Load Forecasts
i. Description

For the Uxbridge PSA, the Company provided information regarding historical system-

coincident peak demand for 1980 through 1994 and forecasted base-case and high-case
system-coincident peak demand for the years 1995 through 2013 (Exh. HO-N-1b). The
Company stated that its PSA forecasts are statistical forecasts of seasonal system-coincident
peak demand that are used for purposes of system transmission and area supply planning (Exh.
HO-N-1a).

The Company indicated that the PSA forecasts are developed by allocating to the PSA
its proportional share of the long-term load forecast of MECo peak demand, developed in the
Companies’ Integrated Resource Plan (“IRP”) (id.). Specifically, the Company projects
allocated PSA load by (1) regressing historical coincident PSA peaks for both summer and
winter against the historical peak for MECo, and (2) applying coefficients from the regressions
to the IRP forecast of MECo seasonal peak (id.). The Company added that the PSA forecast is
then (1) calibrated so that the growth of the sum of the PSAs matches the MECo IRP forecast,
and (2) adjusted to reflect the gain or loss of large customers or other events which are not
reflective of the historical pattern of the PSA load (id.). The Company noted that, in order to
reflect uncertainties inherent in system-coincident and peak-day weather, a high-case forecast of

seasonal peaks is also developed for each PSA by adding two standard errors of the regression

16 NEPCo indicated that the seasonal coincident historic peaks attributed to a PSA are
calculated as the total of meter readings at substations within the PSA (Exh. HO-N-1a).
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to each year’s base case PSA forecast (id.).

The Company also provided Uxbridge substation loads coincident with the system peak
for the years 1988 through 1994 (Exh. HO-N-3).Y” The Company indicated that the Uxbridge
substation load, coincident with system peak, was 23.5 MW in 1993 and 19.4 MW in 1994
(id.).®* The Company explained that the PSA is the smallest unit for which forecasts are
developed and that it does not prepare separate forecasts of load growth at specific distribution
substations (Exh. HO-N-2b, 2c). However, the Company estimated that the Uxbridge
substation accounts for approximately 11 percent of the combined load of the Uxbridge and
Webster PSAs, based on its historical percentage of 8.4 percent to 11.3 percent over the 1988
to 1994 time period (Exhs. NEP-7, revised app. B-1; HO-N-3).%°

ii. Analysis
In forecasting load for the Uxbridge substation, the Company first prepared the PSA

forecast and then derived the Uxbridge substation forecast from the PSA forecast, based on the
historical relationship of Uxbridge substation peak to the PSA peak. In presenting its PSA
forecast, the Company adequately explained its derivation of historic trends in order to prorate
the MECo system forecast into separate PSA forecasts. While the Company described certain
PSA-specific adjustments that would be applied to the PSA forecast, the Company did not
provide a systematic methodology for the adjustment of the PSA forecast either to account for
PSA-specific information, or to conform to the system forecast. Thus, the Company relied on

both quantitative and judgmental techniques in its forecast of PSA load growth.

v The Company indicated that the Uxbridge substation, coincident with system peak, load
ranged from 17.0 MW to 23.5 MW during the 1988 to 1994 period (Exh. HO-N-3).

18 The Company noted that the non-coincident 1994 summer peak at the Uxbridge
substation reached 29.6 MW (Exh. HO-N-15).

19 The company indicated that until 1993 the Uxbridge area was included in the Millbury
PSA (Exh. HO-N-1c). In 1993, the Millbury PSA was separated into the Uxbridge
PSA and the Webster PSA (id.).
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In an earlier review of a transmission line proposed by the Company, the Siting Council
stated that, in future facility reviews, when a company projects load growth for a portion of its
service territory, the Siting Council will require such company to use quantitative techniques,
where sufficient data is available, or other systematic techniques, and to document all pertinent
assumptions to support the allocation of system-wide growth to service areas and to individual
substations within the service areas. 1991 NEPCo Decision, 21 DOMSC at 344.

Here, the Company has relied on quantitative techniques with adjustments for
forecasting load at the PSA level, and has provided a reasonable explanation for its estimation
of load growth at the substation level, based on the PSA forecast. Further, as will be discussed
in Section.ll.A.3.c.i, below, the proposed facilities are needed based on existing load levels.
Accordingly, the purposes of this review, the Siting Board finds that the Company’s load

forecast methodology is reasonable and acceptable.

C. Contingency Analysis

In this Section, the Siting Board considers whether there is a need for additional energy
resources based either on (1) the Company’s reliability criteria with regard to equipment

loadings, or (2) its reliability criteria with regard to double circuit outages.

i. Exceedance of Firm Capability of Equipment

The Company asserted that under 1993 summer peak load and foreseeable
contingencies, existing facilities would be loaded in excess of summer emergency capabilities
(Exhs. HO-N-6; HO-N-15). In support of its assertion, the Company provided a set of load
flow analyses, based on 1993 and 1994 system-coincident peak loads at the Uxbridge
substation, to simulate system operation under normal conditions and with each major
component out of service (Exhs. HO-N-14; HO-N-15). The proposed facilities were not
included in this set of load flow analyses (Exhs. HO-N-14; HO-N-15). As the basis for
assessing system adequacy, the Company explained that these load flow diagrams identify

system problems such as equipment loading above designated ratings for emergency conditions
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and voltage below designated minimum levels (Exhs. HO-N-14; HO-N-15).

The Company provided the summer emergency capabilities of equipment serving the
Uxbridge substation load as follows: (1) the K-11/11T and L-12/12T transmission lines, 18
megavoltamperes (“MVA™); (2) transformer T1, 25.9 MVA; and (3) transformer T6, 18.2
MVA (Exh. HO-N-12). The Company provided load flow analyses, assuming the 1993
summer peak load of 23.5 MW and the 1994 summer peak load of 19.4 MW, for the outage of
each of the existing 69 kV transmission lines and transformers with normal load operation on
the distribution system (Exhs. HO-N-14b to 14e; HO-N-15b to 15e). In addition, the Company
provided a second set of load flow analyses for 1993 and 1994 summer peak loads under the
same contingencies, assuming an alternative operating configuration for the distribution system
(““alternative distribution configuration”) (Exhs. HO-N-15g to 15k; HO-N-29a to 29¢). The
Company explained that, under peak load conditions, it currently uses the alternative
distribution configuration in order to prevent overloading on the 7Uand 8U distribution lines in
the event of an outage of the K-11/11T or L-12/12T lines (Exh. HO-N-15).%

With normal load operation of the distribution system,?! the Company’s load flow
analyses demonstrate exceedances of equipment capabilities under 1993 summer peak load as
follows: (1) the outage of the L-12/12T transmission or the T1 transformer would cause the K-
11 line to be loaded at 18.7 MVA, the K-11T line to be loaded at 18.4 MVA and the T6

20 The Company indicated that the alternative distribution configuration would involve
switching a large industrial customer from the 7P line, which normally supplies a
distribution substation and said large industrial customer, to the 8U line in order to
prevent an overload of the 7P line (Exh. HO-N-15¢). In addition, the Company
indicated that it would open the 7U and 8U lines between the Uxbridge and Depot
Street substations in order to supply the Mendon #332 substation exclusively from the
Uxbridge substation (Exh. HO-N-15).

2 The Company indicated that the 7U and 8U lines are not opened between the Uxbridge
substation and Depot Street substation under normal load operation of the distribution
system (Exh. HO-N-15b through 15e).
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transformer to be loaded at 18.3 MVAZ; (2) the outage of the K-11/11T transmission line or
the T6 transformer would cause the L-12 line to be loaded at 18.7 MVA and the L-12T line to
be loaded at 18.3 MVVAZ (Exh. HO-N-15b to 15e; Tr. 1, at 52-56). The Company indicated
that there are no equipment overloads under 1994 summer peak load of 19.4 MW and the
aforementioned operating conditions (Exh. HO-N-14c).

With the use of the alternative distribution configuration, the Company indicated that
exceedances of emergency summer capabilities would be greater during peak load conditions
for the Uxbridge substation and the Depot Street substation (Exh. HO-N-15). The Company
provided load flow analyses assuming the 1993 summer peak load of 23.5 MW, the outage of
each of the 115 kV transmission lines and transformers, and the alternative distribution
configuration (Exh. HO-N-15h to 15k). These load flow analyses demonstrate that (1) the
outage of the L-12/12T transmission line or the T1 transformer would cause the K-11 line to be
loaded at 30.0 MVA, the K-11T line to be loaded at 29.1 MVA and the T6 transformer to be
loaded at 29.0 MVA,?* and (2) the outage of the K-11/11T transmission line or the T6
transformer would cause the L-12 line to be loaded at 29.9 MVA, the L-12T line to be loaded
at 29.1 MVA and the T1 transformer to be loaded at 28.9 MVA?® (Exh. HO-N-15h to 15k;
Tr. 1, at 52-56).

22 Under this contingency, loadings would be 3.9, 2.2, and 0.5 percent above emergency
capabilities for the K-11 line, K-11T line and transformer T6, respectively (Exhs. HO-
N-12; HO-N-15b, 15d; Tr. 1 at 52-56).

23 Under this contingency, loadings would be 3.9 and 1.7 percent above emergency
capabilities for the L-11 line and L-11T line, respectively (Exhs. HO-N-12; HO-N-15c,
15e; Tr. 1 at 52-56).

24 Under this contingency, loadings would be 66.7, 61.7 and 59.3 percent above
emergency capabilities for the K-11 line, K-11T line and transformer T6, respectively
(Exhs. HO-N-12; HO-N-15h; HO-N-15); Tr. 11, at 52-56).

% Under this contingency, loadings would be 66.1, 61.6 and 11.6 percent above
emergency capabilities for the L-12 line, L-12T line and transformer T1, respectively
(Exhs. HO-N-12, HO-N-15; HO-N-15k; Tr. 1, at 52-56).
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The Company stated that under the alternative distribution configuration and the
aforementioned contingencies, equipment loadings also exceeded emergency ratings under the
1994 peak load of 19.4 MW (Exh. HO-N-29). In support, the Company provided load flow
analyses which demonstrate that: (1) the outage of the L-12/12T transmission line or the T1
transformer would cause the K-11 line to be loaded at 25.9 MVA, the K-11T line to be loaded
at 25.1 MVA and the T6 transformer to be loaded at 25.0 MVA?, and (2) the outage of the K-
11/11T transmission line or the T6 transformer would cause the L-12 line to be loaded at 25.9
MVA and the L-12T line to be loaded at 25.1 MVA (Exh. HO-N-29; Tr. 1, at 52-56).%” The
loading on the T1 transformer would be 25.0 MVA, 96 percent of its emergency summer
capability (Exh. HO-N-29).

The Company stated that the maximum safe loading level at the Uxbridge substation,
assuming the alternative distribution configuration, is 12.5 MW (Exh. HO-RR-2). The
Company provided load flow analyses, assuming a 12.5 MW load and the alternative
distribution configuration, which demonstrated that under the contingency of losing the K-11 or
L-12 transmission lines or the T1 or T6 transformers, remaining equipment would be loaded to
98 percent of its summer emergency capability (Exh. HO-RR-2b to 2e). In addition, the
Company provided load flow analyses, assuming a 13.0 MW load and the aforementioned
conditions, which demonstrated that under said contingencies, remaining equipment would be
loaded to 101 percent of summer emergency capabilities (Exh. HO-RR-2f to 2j).

The Company stated that under contingency conditions, 5.6 MW of the Uxbridge
substation load could be transferred to adjacent substations through distribution feeder ties (Exh.
HO-RR-5). However, the Company stated that, even with such a transfer, equipment loadings

would exceed summer emergency capabilities at the 1994 summer peak level of 19.4 MW

2 Under this contingency, loadings would be 43.9, 39.4, and 37.4 percent above
emergency capabilities for the K-11 line, K-11T line and transformer T6, respectively
(Exhs. HO-N-12; HO-N-29b; HO-N-29d; Tr. 1, at 52-56).

21 Under this contingency, loadings would be 43.9 and 39.4 percent above emergency
capabilities for the L-12 line and L-12T line, respectively (Exhs. HO-N-12; HO-N-29c;
HO-N-29¢; Tr. 1, at 52-56).
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under certain contingencies (Exh. HO-N-25).%

In its load flow studies, the Company consistently related its assumptions and
conclusions to its reliability criteria. The Siting Board finds that the Company used reviewable
and appropriate methods for assessing the reliability of supply based on load flow analysis.

Further, the Siting Board finds that the Company’s load flow analyses demonstrate that
under 1994 peak load conditions, each of four contingencies — the loss of the K-11/11T
transmission line, the L-12/12T transmission line, the T1 transformer, and the T6 transformer —
would cause remaining equipment to be loaded above emergency summer capabilities. The
Siting Board, therefore, finds that the supply to the Uxbridge substation currently does not meet
the Company’s reliability criteria in the event of the loss of the K-11/11T transmission line, the
L-12/12T transmission line, the T1 transformer, or the T6 transformer. Consequently, the
Siting Board finds that there is a need for additional energy resources based on the Company’s

reliability criteria with regard to equipment loadings.

ii. Double Circuit Outage

The Company asserted that providing firm supply to the Uxbridge substation in the form
of two adequate supplies is justified based on past outage experience and the Company’s
commitment to providing reliable electrical service to the customers supplied from that
substation (Exh. HO-RR-16). The Company stated that its Guide for Area Supply Planning
specifies that, to avoid the problem of simultaneous outage of both circuits on overhead double
circuit structures which could lead to the loss of an entire area load, the system should be
designed so that both circuits will not be permanently faulted at the same time (Brief at 10,
citing, Exh. HO-N-13a). The Company further indicated that, as a result of the loss of the
Woonsocket transformer in 1990, the 69 kV supply configuration to the Uxbridge substation

28 The Company provided a load flow analysis, assuming the loss of both the K-11/11T
and L-12/12T lines and an Uxbridge substation load of 19.4 MW, which demonstrated
that the load on the 7U line would exceed its summer emergency capability and the 8U
line would be loaded to 98 percent of its summer emergency capability (Exh. HO-N-
25).
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has been diminished and the exposure of the remaining supply to a double circuit outage has
become unacceptable based on the Company’s reliability criteria (Exhs. HO-N-8a).

The Company explained that the K-11/11T and L-12/12T transmission lines extending
from the Millbury substation, which are Uxbridge substation’s only supply source under the
current supply configuration, are supported on a single line of double circuit steel towers for
their entire length of 12.4 miles between Millbury and Uxbridge substations (Exhs. NEP-7, at
2-1; NEP-10, at 3). The Company noted that on February 16, 1990, there was a permanent
double circuit outage of the K-11 and L-12 lines due to lightning that resulted in the loss of
supply to the Uxbridge substation and a customer outage lasting seven hours (Exh. HO-N-8a).*
The Company maintained that the proposed project would decrease the risk of double circuit
outages by 89 percent (Exh. HO-RR-16).

Based on the Company’s record of supply system outages since 1990, including a
seven-hour outage in 1990, the Siting Board agrees it is reasonably likely that a double circuit
outage could occur, resulting in the loss of supply to the Uxbridge substation. Further, based
on the double-circuit outage criteria as set forth by the Company, the present supply system
does not meet the Company’s reliability criteria relative to overhead double circuit structures.

However, the Siting Board found in Section I1.A.3.a, above, that the Company’s
criterion regarding simultaneous loss of overhead double-circuit lines should be considered in
conjunction with any other reliability criteria of the Company that relate to the need for two
lines. We note that, because the Uxbridge substation load has reached 20 MW,* the
Company’s criteria related to providing firm supply to contiguous load of 20 MW or more is
potentially applicable.

The Company’s Guide for Area Supply Planning states that changes to the supply

2 The Company noted that there have been eight other outages of both lines since 1990
where both lines were out of service for up to one minute (Exh. HO-N-22).

30 The Company stated that the Uxbridge substation coincident peak load exceeded 20
MW in 1988, 1991, and 1993 and that the non-coincident substation peak exceeded 20
MW in 1994 (Exhs. HO-N-3; HO-N-19).
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system can be justified if a three-hour outage once in three years or a 24-hour outage once in
ten years is exceeded if the load served is at least 20 MW (Exh. HO-RR-16).3* The Siting
Board notes that the seven-hour outage experienced in February 1990 significantly exceeded the
three-hour threshold for an outage that would warrant changes to provide firm supply for a 20
MW load. At the same time, it is unclear whether the recurrence frequency for such outages is
sufficient for the Company’s 20 MW load firm supply criteria to apply.

Nevertheless, the outage experience under the current supply configuration for
Uxbridge substation, which includes an outage of considerable duration just five years ago,
appears to be at least close to a level of outage experience that would warrant changes to
provide firm supply based on the Company’s reliability criteria for a substation load of 20 MW
or more. Thus, it is reasonable for the Company to maintain the integrity of its two-line supply
by ensuring that such supply is not subject to double circuit outages, consistent with its
reliability criteria.

Accordingly, based on the foregoing, the Siting Board finds that the Company has
established that supply to the Uxbridge substation does not meet the Company’s reliability
criteria with respect to overhead double circuit structures, considered in conjunction with other
applicable criteria. Consequently, the Siting Board finds that there is a need for additional
energy resources based on the Company’s reliability criteria with regard to double circuit

outages.

d. Accelerated Conservation and Load Management

G.L. c. 164 869J requires a petitioner to include a description of action planned to be
taken to meet future needs and requirements, including the possibility of reducing requirements

through load management. The Company asserted that acceleration of both its conservation

31 The Company explained that the three-hour or 24-hour outage refers to the amount of
time a facility is out of service due to a single event rather than the accumulation of
outage time due to a number of events within the three-or ten-year time period (Exh.
HO-RR-16).
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and its load management®? programs would not address the need for additional energy
resources based on equipment loadings given the large amount of load reduction that would be
required (Exh. HO-A-1; Brief at 13). The Company stated that it would not be feasible to
reduce the present 23.5 MW peak load at the Uxbridge substation to 12.5 MW in order to
maintain existing facilities within their emergency ratings (Brief at 13).

The Company provided a list of its current DSM programs (Exh. HO-N-4a). In
addition, the Company provided projections of avoided summer MW for the MECo system due
to incremental DSM above the 1993 levels for the years 1994 through 1996 as follows: (1)
1994, 12 MW; (2) 1995, 37 MW; and (3) 1996, 64 MW (Exh. HO-N-4b). The Company
stated that it does not prepare forecasts of DSM savings at the PSA level but estimated the
incremental DSM savings applicable to the Uxbridge/Webster PSA for the years 1994 to 1996
by multiplying the total projected MECo DSM savings by the share of Company load
represented by the Uxbridge/Webster PSA (id.). The Company indicated that allocated DSM
savings for the Uxbridge/Webster PSA are as follows: (1) 1994, 0.85 MW; (2) 1995, 3.45
MW; and (3) 1996, 4.49 MW (id.). The Company acknowledged that DSM savings would not

necessarily be evenly apportioned to the Company load as assumed under its method of

32 Load management is a measure or action designed to modify the time pattern of
customer electricity requirements, for the purpose of improving the efficiency of an
electric company’s operating system. 220 CMR § 10.02. For example, a utility may
reach an agreement with a manufacturer that uses electricity whereby that manufacturer
will curtail its use during peak times when the utility’s system, as a whole, is facing
increasing demands for electricity for cooling or heating purposes. During non-peak
times the manufacturer may then resume its use of electricity. The utility providing
electricity has, therefore, managed its load, thereby decreasing its need for additional
peak capacity.

Conservation, on the other hand, is a technology, measure, or action designed to
decrease the kilowatt or kilowatthour requirements of an electric end-use, thereby
reducing the overall need for electricity. 1d. Both conservation and load management
are demand side management (““DSM””) measures.
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allocation (id.).%

As noted in Section 11.A.3.b.i, above, the Uxbridge substation load is approximately 11
percent of the Uxbridge/Webster PSA load. The Siting Board notes that even if the entire
Uxbridge/Webster PSA 1996 DSM savings were applied to the 1994 summer coincident
Uxbridge substation peak load, which was less than the 1993 summer peak, facilities would still
be loaded above emergency capabilities in the event of the outage of major substation
equipment. Thus, even if DSM savings were allocated differently, or if existing programs
could be accelerated by increased personnel or effort, it is not likely that the Uxbridge
substation load could be reduced to 12.5 MW in order to maintain equipment loadings within
summer emergency capabilities under contingency conditions. In addition, the Siting Board
notes that accelerated C&LM would not eliminate the need for additional energy resources
based on double circuit outage exposure.

Based on the foregoing, the Siting Board finds that acceleration of C&LM programs
could not eliminate the need for additional energy resources based on the Company’s reliability

criteria.

e. Conclusions on Reliability of Supply

The Siting Board has found: that the Company’s criteria regarding firm service to area
loads are reasonable; that the Company’s criterion regarding simultaneous loss of overhead
double-circuit lines is reasonable, provided that said criterion is considered in conjunction with
other reliability criteria of the Company that relate to the need for two lines; and that therefore
the Company’s reliability criteria are reasonable for purposes of this review. The Siting Board
has also found that the Company’s load forecast methodology is reasonable and acceptable, and
that the Company used reviewable and appropriate methods for assessing the reliability of

supply based on load flow analysis.

3 The Company indicated that the MECo system load is 37 percent residential and 63
percent commercial/industrial while the Uxbridge area load is 61 percent residential and
39 percent commercial/industrial (Exh. HO-N-5a).
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In addition, the Siting Board has found that the Company’s load flow analyses
demonstrate that under 1994 peak load conditions, each of four contingencies — the loss of the
K-11/11T transmission line, the L-12/12T transmission line, the T1 transformer, and the T6
transformer — would cause remaining equipment to be loaded above emergency summer
capabilities. Further, the Siting Board has found that the supply to the Uxbridge substation
currently does not meet the Company’s reliability criteria in the event of the loss of the K-
11/11T transmission line, the L-12/12T transmission line, the T1 transformer, or the T6
transformer. Accordingly, the Siting Board has found that there is a need for additional energy
resources based on the Company’s reliability criteria with regard to equipment loadings.

The Siting Board also has found: that the Company has established that supply to the
Uxbridge substation does not meet the Company’s reliability criteria with respect to overhead
double circuit structures, considered in conjunction with other applicable criteria; and that there
is a need for additional energy resources based on the Company’s reliability criteria with regard
to double circuit outages. Finally, the Siting Board has found that acceleration of C&LM
programs could not eliminate the need for additional energy resources based on the Company’s
reliability criteria.

Based on the foregoing, the Siting Board finds that the Company has demonstrated that
the existing supply system is inadequate to satisfy existing load supplied by the Uxbridge
substation. Accordingly, the Siting Board finds that additional energy resources are needed for

reliability purposes in the Uxbridge area.

B. Comparison of the Proposed Project and Alternative Approaches

1. Standard of Review

G.L. c. 164, 869 H requires the Siting Board to evaluate proposed projects in terms of
their consistency with providing a necessary energy supply to the Commonwealth with a
minimum impact on the environment at the lowest possible cost. In addition G.L. c. 164, 869 J
requires a project proponent to present “alternatives to planned action” which may include: (a)

other methods of generating, manufacturing, or storing; (b) other sources of electrical or
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natural gas; and (c) no additional electric power or natural gas.>*

In implementing its statutory mandate, the Siting Council has required a petitioner to
show that, on balance, its proposed project is superior to alternative approaches in terms of
cost, environmental impact, and ability to meet the previously identified need. 1991 NEPCo
Decision, 21 DOMSC at 359-375; Boston Edison Company/Massachusetts Water Resources
Authority, 19 DOMSC 1, 18-30 (1989) (“BECo/MWRA Decision”);_Boston Edison Company,
13 DOMSC 63, 67-68, 73-74 (1985).

In addition, the Siting Council has required a petitioner to consider reliability of supply

as part of its showing that the proposed project is superior to alternative project approaches.
1991 NEPCo Decision, 21 DOMSC at 374-375; BECo/MWRA Decision, 19 DOMSC at 25;
Massachusetts Electric Company, 18 DOMSC 383, 404-405 (1989).

2. Project Approaches

In its initial filing the Company identified two approaches to meeting the identified need
(1) the proposed project — the conversion of the Uxbridge substation supply to 115 kV by
looping the Q-143, 115 kV transmission line into the substation (see Figure 2), and (2) an
alternative approach — the upgrade of the existing 69 kV system (“69 kV upgrade’) (see Figure
3) (Exh. NEP-7, at 2-1, 2-6).

During the course of the proceedings one additional approach to meet the identified
need was identified and evaluated. This approach is the conversion of the Uxbridge substation
supply to 115 kV by tapping both the Q-143 and R-144, 115 KV transmission lines to the
substation (““115 kV double tap alternative™) (see Figure 4). The Siting Board’s analysis of

project approaches will include the proposed project, the alternative approach identified by the

34 G.L. c. 164, 869J, also requires a petitioner to provide a description of “other site
locations.” The Siting Board reviews the petitioner’s proposed site, as well as other site
locations, in Section I11.B, below.
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Company and the project approach identified during the course of the proceeding.*®

3. Ability to Meet the Identified Need

In its analysis of the ability of each of these approaches to meet the identified need, the

Siting Board evaluates whether each approach (1) would provide a reliable supply to the area
served by the Uxbridge substation in the event of a loss of a transmission line or Uxbridge

substation transformer, and (2) would meet the Company’s double-circuit outage criteria.

a. Proposed Project

The Company asserted that the proposed project would meet the identified need (Exh.
NEP-7, at 2-1, 2-6). In support thereof, the Company provided analyses of equipment loadings
under the contingencies of a loss of each of the transmission lines and transformers supplying
the Uxbridge substation (Exh. HO-N-16k to 160). In its load flow analyses, the Company
assumed a 23.5 MW peak load as actually experienced in 1993 and the alternative distribution
configuration described in Section 11.A.3.c.i, above (id.).** The load flow analyses demonstrate
that equipment would be loaded well within emergency summer capabilities under each
contingency (id.). Accordingly, the Siting Board finds that the proposed facilities would
provide a reliable supply to the area served by the Uxbridge substation in the event of a loss of
a transmission line or Uxbridge substation transformer.

With regard to the Company’s double-circuit outage criteria, the Company stated that

% G.L. c. 164, 8 69J requires the Company to consider the alternative of “no additional
electrical power.” However, the Siting Board has found that the Company’s existing
supply system is inadequate to satisfy the existing load supplied by the Uxbridge
substation (see Section 11.A.3.c, above). Consequently, the Siting Board finds that the
alternative of “no additional electric power” would be unable to meet the need identified
in Section I1.A.3.c, above. A more detailed analysis of this alternative is therefore
unnecessary.

36 The Company indicated that in 1997, the expected in-service date for the proposed
facilities, the load level for the Uxbridge area is forecast to be the same as the 1993
level (Exh. HO-N-16).
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the Q-143 line currently is a single circuit occupying its own set of towers from the
Woonsocket to the Millbury substations (Exhs. NEP-10, at 3; NEP-7, at 2-2; HO-RR-3b). The
Company stated that, with the proposed looping of the Q-143 line, double circuit exposure
would be limited to the Uxbridge spur ROW - the 1.3-mile distance from the Q-143 mainline
to the Uxbridge substation — thereby reducing the likelihood of a double circuit outage (Exh.
NEP-10, at 3). In addition, to protect against a double circuit outage, Mr. Browne stated that
design features of the proposed transmission line would include installation of (1) a shield wire
at the peak of the towers to intercept lightning strikes, and (2) a different number of insulators
on each of the sides of the towers (“differential insulation™) (Tr. 2, at 56-57).3” The Company
indicated that differential insulation would reduce potential double circuit outages along the
Uxbridge spur ROW from once per six years to once per 22 years (Exh. HO-RR-3a, at 2).%
The Company added that a circuit breaker would be installed at the Uxbridge substation in
order to electrically separate the 115 kV supply connection provided by each of the proposed
lines (Exh. NEP-10, at 3). Based on the foregoing, the Siting Board finds that the proposed
project would meet the Company’s double-circuit outage criteria.

Accordingly, the Siting Board finds that the proposed project would meet the identified

need.

b. 69 KV Upagrade
The Company asserted that the 69 kV upgrade also would meet the identified need

(Brief at 11, 14). The Company stated that under the 69 kV upgrade approach, the Uxbridge

81 Mr. Browne stated that if there was a lightning strike on the shield wire, the lightning
would either go to the ground, or take the line out of service by traveling along the arm
of the tower across the insulators to the conductors (Tr. 2, at 56). He stated that the
installation of differential insulation would cause a lightning strike to go the side of the
tower with fewer insulators, and take just one side out of service (id. at 57).

38 The Company calculated the potential double circuit outage of proposed 115 kV lines on
the Uxbridge spur ROW when it first considered the 115 kV double tap alternative in
1990 (Exh. HO-RR-3a).
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substation would be supplied by both the Millbury and Woonsocket substations (Exh. NEP-7, at
2-6, 2-7). The Company stated that the existing K-11 and L-12 lines would remain at 69 kV
and would be combined into a single circuit, designated as the K-11N/L-11N lines from the
Millbury substation to the Uxbridge substation tap point®* and the K-12S/L-12S lines from the
Woonsocket substation to the Uxbridge substation tap point (id.).*° See Figure 3. The
Company indicated that the K-11T and L-12T lines would be reconstructed to occupy single
towers along the Uxbridge spur ROW (id. at 2-7; Exh. HO-A-9). The Company stated that
the 69 kV upgrade also would include a new 115kV/69kV transformer at the Woonsocket
substation and replacement of the two existing transformers at the Uxbridge substation with two
new 69kV/13.8 kV transformers (Exh. NEP-7, at 2-6). The Company noted that the two new
transformers at the Uxbridge substation would be needed in order to provide adequate
transformation capacity (Exh. HO-A-8).

In order to demonstrate that the 69 kV upgrade would meet the identified need, the
Company provided load flow analyses assuming a 23.5 MW peak load, the alternative
distribution configuration and the contingencies of the loss of the K-11N/L-12N line, the loss of
the K-11S/L-12S line and the loss of one Uxbridge substation transformer (Exh. HO-A-12e to
12h). The Company indicated that there were no capacity or voltage problems associated with
these load flow analyses (Exh. HO-A-12).

The Company stated that the proposed project and the 69 kV upgrade would be

comparable with respect to meeting future load growth at the Uxbridge substation (Exh. HO-A-

39 The Company explained that a tap point is where a connection is made to the circuit
mainline path to supply a separate location (Exh. NEP-10, at 4).

40 The Company indicated that the existing K-11 and L-12 lines would be made into a
single circuit by connecting like phases (Exh. NEP-7, at 2-6). The Company stated that
the single circuit would increase the current carrying capability of the 69 kV lines from
the Millbury and Woonsocket substations to the Uxbridge substation (id.; Exh. HO-A-
8). The Company noted that the heights of some towers along the Millbury-
Woonsocket ROW would be increased in order to allow the conductors to operate at a
higher temperature (Exh. HO-A-10).
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6).*r However, the Company stated that the proposed project would address existing capacity
concerns at the Depot Street and Millbury substations while the 69 kV upgrade would not
address those concerns (Exh. HO-A-7).%

Accordingly, the Siting Board finds that the 69 kV upgrade would provide a reliable
supply to the area served by the Uxbridge substation in the event of a loss of a transmission line
or Uxbridge substation transformer.

With regard to a double outage, the Company indicated that, like the proposed project,
double-circuit exposure would be limited to the 1.3 mile distance along the Uxbridge spur
ROW, thereby reducing the likelihood of a double circuit outage (Exhs. NEP-7, at 2-6, 2-7;
HO-A-9; HO-A-11). The Siting Board notes that the design features of the proposed
transmission line that would protect against a double-circuit outage also could be installed in
conjunction with the 69 kV upgrade. Based on the foregoing, the Siting Board finds that the
69 kV upgrade would meet the Company’s double-circuit outage criteria.

Accordingly, the Siting Board finds that the 69 kV upgrade would meet the identified

need.

C. 115 kV Double Tap Alternative

41 Mr. Barys stated that the transformer ratings would be the same under both approaches
but that the 115 kV line would provide more capability over a longer period of time
than the 69 kV line (Tr. 1, at 76-77).

42 Mr. Barys asserted that keeping the Uxbridge substation on the 69 kV system would
accelerate the need to address capacity problems at the Depot Street and Millbury
substations (Exh. NEP-10, at 4). He explained that the 7U and 8U lines would provide
more contingency support to the Depot Street substation under the 115 kV option, such
that, with the outage of one 115/13.8 kV transformer at the Depot Street substation, the
remaining transformer would not exceed its summer emergency capability until the year
2003 under the proposed 115 kV options, but would exceed its summer emergency
capability in 1996 under the 69 kV alternative (Exh HO-A-7). With respect to the
Millbury substation, he explain3d that transferring the Uxbridge load to 115 kV would
make available more 69 kV capacity from the Millbury substation to service other
system needs in the area (id.).
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The Company stated that the 115 kV double tap alternative also would meet the
identified need (Exh. HO-RR-3a). The Company stated that the 115 kV double tap alternative
would convert the existing 69kV K-11T and L-12T lines to 115 kV by connecting one of the
tap lines to the Q-143 line and the other to the R-144 line (Exh. HO-RR-3a).** See Figure 4.
The Company stated that, like the proposed project, the K-11T and L-12T lines would be
reconductored and two new 115/13.8 kV transformers would be installed at the Uxbridge
substation (Exh. HO-RR-7). However, the Company stated that circuit breakers would be
required on both the K-11T and L-12T lines under the 115 kV double tap alternative in order
to maintain the capability of the Q-143 line and R-144 line to provide reliable substation supply
and to transfer power southeastern Massachusetts/Rhode Island to central Massachusetts (Exh.
HO-A-19).%4 During the course of the proceeding, the Company also considered the 115 kV
double tap alternative with only one circuit breaker, on either the Q-143 line or the R-144 line
(see Section 11.B.4, below) (Exhs. HO-RR-8; HO-RR-9; HO-RR-15; HO-CL-1). The
Company stated that development of a new substation at the intersection of the Millbury-
Woonsocket and Uxbridge spur ROWSs would be required under the 115 kV double tap
alternative to accommodate either one or two circuit breakers (Exh. HO-A-19).

The Siting Board notes that by converting the existing K-11T and L-12T lines to 115

43 The Company indicated that when the 115/69 kV transformer at the Woonsocket
substation failed in 1990, a Company analysis of supply options recommended the 115
kV double tap alternative (Exh. HO-RR-3a). The recommendation was later changed to
the proposed project due to concerns regarding a potential double-circuit outage on the
Q-143/R-144 lines (Exh. HO-RR-3b).

44 The Company indicated that, in 1994, the level of total power flow from the
Woonsocket substation to the Millbury substation along the Q-143 and R-144 lines
ranged from 45 MW during off-peak periods to 98 MW during peak or near-peak
periods (Exh. HO-A-15).

4 In the Company’s original analysis of the 115 kV double tap alternative, the Company
did not include any circuit breakers on the Q-143 or R-144 lines (Exh. HO-RR-3a at 2).
In that analysis, the Company indicated that the installation of differential insulation in
the 115 kV lines along the Uxbridge spur ROW would reduce the potential for a double
circuit outage along these lines from once in six yards to once in 22 years (id. at 2-3).
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kV, installing 115/13.8 kV transformers at the Uxbridge substation and limiting double-circuit
exposure to 1.3 miles along the Uxbridge spur ROW, the 115 kV double tap alternative would
be comparable to the proposed project in meeting the identified need.

Based on the foregoing, the Siting Board finds that the 115 kV double tap alternative
would provide a reliable supply to the area served by the Uxbridge substation in the event of a
loss of a transmission line or Uxbridge substation transformer. In addition, the Siting Board
finds that the 115 kV double tap alternative would meet the Company’s double-circuit outage
criteria.

Accordingly, based on the foregoing, the Siting Board finds that the 115 kV double tap

alternative would meet the identified need.

d. Conclusions on Ability to Meet the Identified Need

The Siting Board has found that the Company has demonstrated that the proposed
project, the 69 kV upgrade and the 115 kV double tap alternative would provide a reliable
supply to the area served by the Uxbridge substation in the event of a loss of a transmission line
or Uxbridge substation transformer and would meet the Company’s double-circuit outage
criteria. Therefore, the Siting Board has found that the proposed project, the 69 kV upgrade
and the 115 kV double tap alternative would meet the identified 