•

Project C: By the year 2027, the lines connecting the Blair Pond Substation to the three
old substations will be eliminated and the Town will be fed by the Blair Pond Substation
directly through 13.8kV cables. The three older substations will then be
decommissioned.

Williams asked if the distribution lines would need to be upgraded as part of Project C. Palmer
said that some distribution lines have already been upgraded, and the remainder would have to be
upgraded.
Baghdady asked about the capacity of the new system and whether additional substations would
be needed. Palmer stated that the new substation would cover all of Belmont’s electricity needs
for the next forty years without any additional capital.
Forrester reviewed a slide which broke down a reimbursement payment that Eversource had
made to the Town for their share of Project A. He said, per Town Counsel, the payment must be
credited back to the fund from which those project costs were paid. The Eversource payment
was in the amount of $45 million. The first thing to be done would be for the Town Treasurer to
pay off the Taxable Note in the amount of $27.9 million. Carman confirmed that this would take
place on or around May 6, 2017.
The remaining $17.1 million will be used to repay the advance from BMLD’s operating fund,
pay off remaining invoices on the project (Project A), and pay for costs of the local distribution
project (Project B). An estimated $3.3 million will be available to be applied to the
decommissioning of the old substations (Project C).
Williams pointed out that $53.7 million was approved for Projects A and B at the February 2012
Town Meeting but asked whether Project C was also approved by Town Meeting. Palmer said
that the amount for Project C is still unknown and will be until Project B is completed. Forrester
said that he thinks the language of the Town Meeting vote would apply to Project C, since it was
written to cover the upgrade of the system. Forrester said that according to the opinion of Town
Counsel (see below), the funds should be spent for the Project and not something else, wherein
“something else” would be a totally unrelated Town activity. Williams agreed but said he would
be more comfortable if Town Counsel explicitly supported the use of the bond funds for Project
C. Carman pointed out that the Town Meeting vote was for “the Substation project, the
transmission line, and any additional upgrades to the system.”
The group continued to discuss getting the opinion of Town Counsel on the issue of the
remaining bond funds. It was decided that after the completion of Project B, a presentation
would be made at a future Town Meeting about the status of the project and the plans for Project
C.
Forrester reviewed the project costs to date and to come and a breakdown of costs and funds
between Eversource and Belmont (see below for both). The total cost through Project B will be
$71.2 million, including the costs for BMLD and Eversource. The total cost through Project C is
an estimated $85.9 million, including the decommissioning of the old substations. Of that $85.9
million, $45.1 million is the cost of Eversource assets and the remainder is the cost to Belmont of
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Project A, B, and C. The group continued to discuss the breakdowns of costs for the projects.
Forrester said that the bottom is that BMLD proposes to use the Eversource payment to pay off
the short term debt, to refund the advances that BMLD made, to put the funds back in the longterm debt issue, and to use the remaining amount of approximately $3.3 million, subject to the
opinion of Town Counsel. Carman said that the $3.3 million would remain in a capital project
fund.
Baghdady moved to utilize the proceeds received from Eversource to retire the short-term bond
plus financing costs, in the amount of $27,942,000. Paolillo seconded the motion and the motion
was approved with a vote of all in favor (3-0).
Carman pointed out that there were, as of that day, more invoices that had been paid out of the
BMLD Operating Account, which would need to be reimbursed. Palmer confirmed that the
long-term balance was $0 and BMLD had been paying for Project B out of its Operating
Account. Paolillo noted that this would result in less than the $3.3 million in funding being
available for Project C.
Baghdady moved to utilize the payment from Eversource to reimburse the Operating Account for
invoices paid ($2,967,801.99). Williams seconded the motion and the motion was approved with
a vote of all in favor (3-0).
Baghdady moved to utilize the Eversource payment to repay the advance from the Operating
Account for financing costs and other, in the amount of $3,949,000. Williams seconded the
motion and the motion was approved with a vote of all in favor (3-0).
Carman said that his office had received invoices from the project that day. He asked how the
Board wanted to handle paying invoices going forward. Palmer suggested taking the remainder
after the above transfers are made, refunding the long-term bond and do the normal accounting
procedures from there. Forrester said that it would be a repayment, not a refund.
Williams moved to move remaining funds from the payment from Eversource into the long-term
bond fund. Baghdady seconded the motion and the motion was approved with a vote of all in
favor (3-0).

III.

MASTER PLAN DISCUSSION

Palmer presented to the Board the estimated total cost, sources of funding, and a timeline for the
voltage conversion and substation retirement project (Project C) (see below). The total cost of
the project would be $18 million, which was an engineered estimate of plus or minus 25%.
Palmer said it had been conveyed to him that it was a priority to retire Substation #1 (455
Concord Avenue) first. This first phase of the project would cost an estimated $12 million. The
second phase of the project, to retire Substations #2 (Hittinger Street) and #3 (Chenery Middle
School), would cost an estimated $6 million.
Paolillo asked why it would cost so much to retire Substation #1. Palmer said that Substation #1
is the main substation and is the most complex. He confirmed that the cost includes the
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modernization of the entire electrical system. Forrester added that the estimate does not include
the cost of environmental remediation. Paolillo said that that cost is not known yet. Palmer
stated that the BMLD would be responsible for such remediation because it has occupied the
space since 1925.
Palmer said the sources of funding for Project C could include: the remaining balance,
approximately $3.3 million, on the $26.1 million long-term debt; $500,000 per year from the
BMLD Capital Budget over ten years ($5 million); $7.5 million from the BMLD Capital
reserves; $1.88 million from the bond premium; and $310,000 from other sources. Paolillo said
that the $7.5 million from the Capital reserves would be drawn down over time.
Williams asked whether the $18 million price was based on cost or based on not having to
borrow. Palmer said it was based on cost, although BMLD may need to borrow since it was not
able to draw its Depreciation Fund down to zero.

IV.

LED STREETLIGHTS DISCUSSION

Myron Kassaraba, Precinct 5 Town Meeting Member, presented on LED streetlights (see below).
He said that before BMLD did wholesale replacement of street lights, it would be worthwhile to
explore options before making any decisions. He said it comes down to the feel of the
community. The color temperature is what influences the shade or glow that the light generates.
Blue light is good for you in the morning, but not at night. Another issue with LED streetlights
is glare because of the way that the lighting is mounted.
Kassaraba said that sodium vapor that is typically used in street lighting is between 2,700-3,000
Kelvin (yellow), whereas, until recently, LED replacement bulbs can be 4,000-5,000 Kelvin
(blue). He said the difference between the two can be stark.
Paolillo asked Palmer what BMLD uses for replacements. Palmer responded that they use 3,000
Kelvin. He said BMLD has been doing replacements for two years. Kassaraba pointed out the
streetlights in Belmont Center, which are 4,000 Kelvin. Palmer stated that those streetlights
were the Town’s and Belmont Light had no control of them, although the Town was in the
process of transferring ownership of those streetlights. Kassaraba also pointed to the streetlights
along the Belmont High School driveway as bright.
Kassaraba said his requests were that BMLD fully consider the potential impacts of replacement
lighting selections. He said the City of Cambridge installed a dimmable streetlight system in
2010 and that newer technologies are available. Palmer said that BMLD is already doing
wireless dimming of streetlights. He said that replacements are in the 3000 Kelvin range. As
part of the Energy Grant program, BMLD converted one hundred sodium vapor streetlights to
LEDs at the High School, on Pleasant Street, Concord Avenue, Common Street.
Williams asked whether there is an effect on wildlife from the LEDs. Kassaraba said that there
had been some studies that did show there is some effect. Williams also suggested that
Kassaraba talk with the Light Board Advisory Committee.
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V.

BELMONT LIGHT GOVERNANCE DISCUSSION

Williams said he spoke to Paul Solomon (not present), formerly of the Government Structure
Review Committee. Williams said that the Board is overwhelmed with data and things to do.
He said that having a different board manage BMLD would give the Board more time to do other
things. Williams had submitted a citizen’s petition to move the Board of Selectmen from three
to five members but the petition was written in a way that a discussion could be had beforehand.
He said that now that the Substation and Transmission Line Project was complete, it would be
good for the Town and good for the Board of Selectmen to delegate oversight of BMLD to
another body.
Paolillo said he was generally in agreement with Williams and that the proposal had been
seriously considered when he had first joined the Board. He said it stalled because of the Project
and a change in the General Manager. Paolillo said the idea before was to take the then-current
Municipal Light Advisory Board (MLAB) and make them an appointed board. He said that he
fully supports the idea of an appointed MLB. He pointed to a document (see below) which
showed that 29 of the 40 municipal light plants (MLPs) in Massachusetts have an elected Light
Board, 7 have appointed Light Boards, and 3, including Belmont, have the Board of Selectmen
act as the Light Board. He said having the LBAC act as an appointed Light Board has the
advantage of having experts looking into matters.
Williams said he would work with Town Counsel in a quick manner in order to get the petition
in front of Town Meeting for discussion. Paolillo said that timeframe was too quick and that
there were a number of issues to discuss beforehand.
Baghdady said that when he was first elected three years prior, the MLB was meeting about three
times per year and that one thing he tried to do was get them to meet more often. He said he also
tried to get the MLAB to be more of an advisory board. Baghdady fully supported the idea that
an independent body of experts is needed to work with Palmer. He did not agree with the way
that the proposal was written, stating that it gave the appointed board a certain range of immunity
by statute. He said that the same issue arose during the net metering debate with MLAB.
Paolillo asked if Baghdady supported an elected Light Board. Baghdady said that he was.
Paolillo stated that candidates for an elected board would have to run a campaign and the Town
might not get the level of expertise needed.
From the audience, Epstein said LBAC had discussed this topic at their last meeting. The
consensus at the LBAC meeting was that it would be hard to go about this change by Spring
Town Meeting. LBAC had discussed meeting with Light Boards from other towns to see what
their experiences were. Epstein said a third option for the Light Board could be a home rule
configuration that could be a “hybrid” board. He suggested getting more input from residents
and bringing the topic to Fall Town Meting.
Williams said he’s not advocating not doing a good job, but the timing could be right for the
Spring Town Meeting. He asked Palmer whether he favored a separate Light Board. Palmer
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said that it’s in the best interest of the Town of Belmont. Paolillo said that this was something
that would need to be studied and discussed.
Epstein said that this the topic was something that could go on the Fall Town Meeting warrant,
although that decision did not have to be made right away.

VI.

APPROVAL OF MINUTES DATED 12/12/16, 1/9/17, & 1/23/17

Williams stated that he wanted to review the January 23, 2017 meeting to determine whether he
used one of the figures that appeared in the meeting. It was decided to table a vote on those
minutes until the next meeting.
Baghdady moved to approve the minutes for December 12, 2016 and January 9, 2017. Williams
seconded the motion and the motion was approved with a vote of all in favor (3-0).
VII.

ADJOURNMENT

The Board moved to adjourn at 6:23 PM.
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Date: 1/22/17
Data Date: November 25, 2016

Belmont Light Transmission & Substation Project
Funding Sources / Uses & Eversource Asset Purchase Agreement
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Funding Sources & Uses
Date: 01/22/17
Data Date: 11/25/16

Sources
$26.1M LT Non-taxable Note
$27.6 ST Note
Temporariy LT Bond Premium
Operations
Total

All Funding Sources
$
26,100,000
$
27,600,000
$
1,883,219
$
5,290,604
$
60,873,823

Uses
Financing
Dev Costs Non-Bondable
Dev Costs Bondable
Demo & Substation
Transmission
Local Distribution2

$
$
$
$
$
$
Total $

All Funding Uses
(Spent)1
3,695,208
595,395
1,293,145
25,441,091
26,174,268
1,000,000
58,199,108

Notes
1) Spent based on accruals as of 11/25/16
2) Estimated and paid from operating fund

$
$
$
$
$
$
$

Eversource APA
600,249
595,395
1,293,145
14,736,537
27,834,945 Eversource APA includes expected invoices not received and approved by 11/25/16 (Spent)
45,060,270

Eversource Holding Account Payment Distribution
Date: 01/22/17
Data Date: 11/25/16

Asset Purchase / Taxable Note

Balance Distribution

Asset Purchase Agreement $
Belmont Taxable Note + Interest $
Balance $

ST & LT Financing Costs (Interest & Underwriting)
Dev Costs Non-Bondable
Local Distribution
Substation (Estimated remaining invoices)
Sub-Total
Potential funding for Decommissioning Project
Total

$
$
$
$
$
$
$

Notes

45,060,270
27,941,549
17,118,722 Eversource holding account

3,353,660
595,395
7,197,680
2,665,057
13,811,792
3,306,930
17,118,722

To be transferred to operating fund
To be transferred to operating fund
To be transferred to 115kV Project fund
To be transferred to 115kV Project fund

Project costs to date and to come
Project costs through 11/26/16
Eversource assets
Transmission (phase A)
Substation (phase B)
Development
Financing
Other
Total Eversource assets
Belmont assets (largely substation land, construction
and distribution gear) (phase A)
Total project costs and financing to date
Future costs
Pay remaining invoices for distribution phase
Reconfiguration and connectivity phase expenses
Available for costs of voltage conversion and
substation retirement project
Total estimated costs, phases A and B
Remaining costs, phase C
Total estimated costs

$26,174
$13,397
$1,889
$3,695
$365
$45,520
$12,135
$57,655
$2,665
$7,628
$3,307
$71,255
$14,693
$85,948

Estimated costs & funds: BMLD ratepayers’ obligation (blue) may ultimately be < $53.7 million
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$100.0
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$80.0

$45.1

$60.0
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2012 vote
Est cost $53.7
Funds $53.7

$45.1

$3.3

$5.4

$7.6

$7.6

$26.1

$26.1
$15.2

12/8/2016
Est cost $67.9
Funds $105.9

2013 JDA
Est cost $53.6
Funds $53.7

$40.8

$7.6

$26.1
$15.2

$14.4

$18.0

$7.2

$18.5
$.0

$27.6

Spread
to NE &
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grid;
$45.1 some $45.1
charge
to
BMLD

$26.1
$15.2

10/31/2017
Est cost $71.2
Funds $71.2

12/31/2027
Est cost $85.9
Funds $85.5

Belmont Assets (A)

Local distribution (B)

Substation retirement (C)

Eversource assets (A)

Belmont Bonds

Belmont Other sources

BANs

Eversource payment

Draft of 3/23/17

From: "Kale, David" <dkale@belmont-ma.gov>
Date: February 21, 2017 at 2:37:00 PM EST
To: "Paolillo, Mark" <mark.paolillo@ryan.com>, "Baghdady, Sami" <Sami@BaghdadyLaw.com>,
"Williams, Jim" <jimwilliamsbelmont@gmail.com>
Cc: Phyllis Marshall <pmarshall@belmont-ma.gov>, Floyd Carman <fcarman@belmont-ma.gov>, Jim
Palmer <JPalmer@BelmontLight.com>, Chitra Subramanian <csubramanian@belmont-ma.gov>, George
Hall <GHall@AndersonKreiger.com>
Subject: FW: Belmont Substation - Eversource Payment
From: George Hall [mailto:GHall@AndersonKreiger.com]
Sent: Friday, February 17, 2017 5:02 PM
To: Carman, Floyd; Kale, David
Subject: Belmont Substation - Eversource Payment
David and Floyd:
In 2012, the Belmont Town Meeting appropriated, and authorized the Treasurer to borrow, $53.7 million
for several clearly defined purposes: (1) to acquire the land at 20 Flanders Road; (2) to design, construct
and install an electrical substation facility and building, with associated transmission and distribution
cables in Belmont and Cambridge as the Board of Selectmen deemed necessary; (3) to upgrade BLD’s
electrical supply sources by connecting the new substation to existing and/or upgraded facilities owned by
NStar; (4) to acquire interests in land for these purposes; and (5) to pay or to share with NStar other costs
relative to the project. I will refer to these activities as the “Substation Project” (broadly defined to include
all the off-site improvements).
The cost-sharing arrangements with NStar (now Eversource) proved to be more advantageous to the
Town than was anticipated at the time of the vote. As stated in BLD’s December 19, 2016 press release:
Belmont Light negotiated a Joint Development Agreement (JDA) with Eversource that outlines the
ownership and responsibilities of each party for the construction and implementation of this new
electric delivery system. This agreement call[ed] for Belmont to construct the new transmission
line as part of the overall construction project, and upon completion for Eversource to reimburse
Belmont $45 million for the cost of constructing the transmission line and for Eversource to take
permanent ownership and maintenance responsibilities for the transmission line moving
forward. With the transfer of ownership under the JDA, Belmont’s construction costs for the
overall project, after reimbursement from Eversource for the transmission line … dropped by $28
million. As a result, Belmont’s total cost for the Blair Pond Substation and Transmission Line
project, anticipated to be $53.7 million, actually closed out at $26.1 million, a $27.6 million
savings for Belmont ratepayers.
The $26.1 million cost was financed through long-term debt amortized over 20 years. The remaining
$27.6 million was borrowed on a short-term basis, with the knowledge and understanding that some of
the costs advanced for the project from the short-term note would ultimately be reimbursed by Eversource
under the JDA. As it turns out, all of the costs paid from the short-term borrowing have been reimbursed
by Eversource, in addition to other project costs that Eversource has paid directly.
You have asked what limitations there are, if any, on the use of the proceeds of this reimbursement by
the BLD (i.e., the difference in the amount that the Town expected to receive from Eversource at the time
of the appropriation and the amount actually received, stated above to be $27.6 million). In my view,
absent a vote of Town Meeting, this surplus amount may only be used to pay off the short-term note,
reducing the Town’s borrowing costs for the project.
While a municipal light department is operated as an enterprise, under the control of the Light Board and
the Manager, it remains a department of the town. Other town departments are subject to the basic rule

of municipal finance that, subject to a few statutory exceptions, all receipts must be paid into the Treasury
and may not be expended without appropriation (G.L. c. 44, § 53). The rule applicable to municipal light
departments, contained at G.L. c. 164, § 57, grants those departments a little more latitude, but only to a
point. G.L. c. 164, § 57 requires that at the beginning of each fiscal year, the manager must furnish the
light board with “an estimate of the income from sales of gas and electricity to private consumers during
the ensuing fiscal year, and of the expense of the plant during said year, meaning the gross expenses
of operation, maintenance and repair, the interest on the bonds, notes or certificates of
indebtedness issued to pay for the plant,” and an allowance for depreciation. The statute goes on to
say that:
The income from sales and the money appropriated [by the Town to cover its own consumption of
electricity] shall be used to pay the annual expense of the plant, defined as above, for the fiscal
year …
The section goes on to discuss how the “annual allowance for depreciation” must be managed, and how
any surplus resulting from that allowance may be invested or spent (only for “ordinary repairs, extensions,
reconstructions, enlargements and additions in succeeding years, and for the cost of plant … the costs of
contractual commitments, and deferred costs related to such commitments”).
So much of said [depreciation] fund as the department may from time to time approve may also
be used to pay notes, bonds or certificates of indebtedness issued to pay for the cost of
reconstruction or renewals in excess of ordinary repairs, when such notes, bonds or certificates of
indebtedness become due. All appropriations for the plant shall be either for the annual
expense defined as above, or for extensions, reconstruction, enlargements or additions;
and no appropriation shall be used for any purpose other than that stated in the vote
making the same.
This section imposes some limits on what specific forms of income may be used without appropriation
(“income from sales of gas and electricity to private consumers”), and what it can be spent on (the
“annual expense” of operating the plant). Sources of funding other than from “sales” must be
appropriated by the Town, just as was done here (the source being borrowed funds), and may only be
used for the purposes specified in the vote. The $53.7 million appropriated for the Substation Project
may only be used for the purposes listed in the appropriation (summarized above). It cannot be diverted
to another BLD use except by a two-thirds vote of Town Meeting under G.L. c. 44, § 20 (“If a balance
remains after the completion of the project for which the loan was authorized, such balance may at any
time be appropriated by a city, town or district for any purposes for which a loan may be incurred for an
equal or longer period of time than that for which the original loan, including temporary debt, was issued.”)
My understanding is the payment from Eversource is being treated as a contribution to the total cost of
the project, and to the extent that funds were advanced by the Town to cover a portion of those costs,
Eversource’s payment must be credited back to the fund from which those project costs were paid. As a
practical matter, that leaves the entire amount that was borrowed on a short-term basis still available to
be spent on the Project. If there are no further project costs, however, G.L. c. 44, § 20 allows the Town
two options, both of which require a town meeting vote: (1) appropriate the surplus for another purpose
for which a loan may be incurred for an equal or longer period, or (2) rescind the borrowing authorization
to the extent of the $27.6 million balance remaining. The Light Department has no unilateral authority to
spend it on something else.
Let me know if that does not fully answer your question.
George A. Hall, Jr.
T. 617.621.6530 | F. 617.621.6630
Anderson & Kreiger LLP | 50 Milk Street, 21st Floor, Boston, MA 02109

Belmont Light Master Plan

March 27, 2017

3/23/2017
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Voltage conversion and substation retirement project: Estimated Costs
and Funding
Voltage conversion and substation connections

$18,000

Sources of funding
Remaining balance of $26.1 million long term debt

$3,307

BMLD Capital Budgets (10 years @ 500K.yr.)

$5,000

BMLD Capital reserves at 12/31/16

$7,500

Bond premium

$1,883

Other

$310
$18,000

Note: estimate costs do not include environmental remediation and costs of moving Town IT
infrastructure.
Draft of 3/16/17

Next Capital Improvement Project
Master Plan / Decommissioning Project
Bonded/
Distribution Supply Project

- Blair Pond Substation energized
- Data gathering & engineering
review of existing system completed
- System Planning study completed

Fall
2016

Master Plan/
Decommissioning implementation

- Civil work bids awarded & conduit
work performed (weather
permitting)

- Station 1 load cut over and
converted; Station 1 ready for
decomissioning

- Cable installing work allowing for
the re-feed of the existing
substations (weather permitting)

Fall 2016 –
Fall 2017

Fall 2017 –
Fall 2022

Total projected financial
commitment up to this
point: ~$12 M.
(~$5m surplus assigned
to partially find Master
plan)

3/23/2017

- Stations 2 and 3 load cut over and
converted; Stations 2 and 3 ready
for decomissioning

Fall 2022 –
Fall 2027

Projected financial commitment
for the Master Plan/decommissioning
for each of the 3 Stations: ~$6 M

TOTAL COST: ~$18 M
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Belmont Municipal Light Department
13.8kV Distribution System Conversion
Master Plan

November, 2016
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Executive Summary
ControlPoint Technologies has completed its high-level conceptual design work for the rebuild and
conversion of 4kV facilities to 13.8kV operation and is preparing to move into final design activities. To
date:
-

-

Available system records and information have been gathered and reviewed
Field walk downs and system evaluations of the overhead distribution assets have been
performed. Records of those surveys have been supplied for in-house use.
Conceptual circuit geography and conversion sequencing have been established
Projected materials and make-ready project costs have been calculated at the +/-25% level
System computer models have been established to test and refine conceptual and final
designs. The models have been used to prove the efficacy of the conceptual designs thus
far. These models also provide daily design and operations benefits to BMLD engineers on
the existing 4kV system.
Project costs for the above total about $200,000 for design services. Projected make ready
construction cost (+/-25%) to make the 4kV system ready for conversion to 13.8kV
distribution is approximately $13 million for the Station 1 portion of the system, and $6
million for Stations 2 and 3 combined. Construction costs and material requirements are
outlined in the attached.

Next steps include further refinement of the design and project costs. Investigation of underground
assets and a closer look at the disposition of individual side taps will be part of that effort. Also,
considerations regarding scheduling of the make-ready and conversion work will be addressed in order
to define better the labor and material needs and the expenditure string over time. Last, the
development of bid materials and the logistics involved in an undertaking of this magnitude will be
considered and formulated cooperatively with BMLD personnel.

ii

Introduction
The purpose of this report is to present a ten-year master plan for the upgrade and voltage conversion
of the BMLD electric distribution system in response to the Town’s needs for future capacity, improved
power quality and replacement of aging infrastructure. The plan also addresses the desire to bring
portions of the infrastructure up to current industry standards and to provide BMLD engineers with upto-date tools to analyze and assess real time system conditions, future system loading and other
impacts, such as customer generation, on the system.
Beginning with present day conditions, we will progress through the measures taken to arrive at the tenyear timeline and schedule that will drive the project forward, and provide descriptions of the proposed
architecture of the new distribution assets and projected costs for construction.
Overview
The Belmont Municipal Light Department’s (BMLD) system currently supplies 34MVA of load which is
projected to grow further in the near future. That load is presently supplied from Eversource’s Station
509 in North Cambridge via six 14.4kV feeders, shown in APPENDIX 1, four of which supply Station 1,
while two feeders each supply the other two substations owned and operated by BMLD. The
substations in turn supply customer load in Belmont via the sixteen 4kV feeders and four 14.4kV feeders
shown in Appendix 2.
To meet the growing demand for electric power, reduce costs and position itself for future operating
considerations, BMLD engaged in a project to rebuild the electric supply, going from the Town’s three
existing substations to a single 115kV-13.8kV station. That project, currently underway, includes the
construction of the Flanders Road substation to be supplied by Eversource at 115KV, thus eliminating
the six 14.4kV feeders which presently supply the Town. New 14.4kV feeders from Flanders Road will
re-supply the existing three substations utilizing portions of the existing supply lines wherever possible.
This will allow Belmont Light to eventually de-commission the three existing substations, as part of the
larger “Master Plan” undertaking discussed herein.
Finally, via the ten-year upgrade and conversion project under consideration herein, the sixteen 4kV
feeders from the three substations will be converted to 13.8KV supply and the substations will be
retired, beginning with BMLD’s oldest substation, Station 1, Concord Ave., in five years; then Station 3,
Hittinger St., three years later; finally, Station 2, Oakley Rd., two years following the retirement of
Station 3. The design effort needed to specify the rebuilding and re-supply of the 4kV distribution
system to enable the conversion to a 13.8kV supply and retire these substations is the task of
ControlPoint Technologies.
Design Criteria
To convey its requirements for a final design product, BMLD established a set of criteria addressing
specific items to be addressed as part of ControlPoint’s study and design work. The following are some
specific considerations to be included in the design:
- Sequencing of design and conversion efforts is: Station 1 / Station 3 / Station 2.
- Circuit reclosing relays not to be installed within Flanders substation. Pole-top reclosers to
be installed one overhead section past the riser pole.
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-

-

Where required, install 500KCMIL “Flat Strap” 15kV cable (allowing Belmont Light to realize
a substantial cost-avoidance by enabling the usage of what is normally considered
inadequate and undersized civil infrastructure).
To limit pole replacements, install 45’ Class 2 poles on feeder mainlines only if a 45’ pole is
needed or existing is over 25 years old. 40’ Class 3 poles are acceptable where there is no
pole-top equipment or just single-phase transformer.
Replace open-wire service drops with #2 Triplex wire.
All new transformers to be dual-ratio (DR) and installed on make ready work requests.
Loading information to be provided by BMLD.
To reduce work and dollars expended, install stepdown transformers (SD) on side taps,
unless work needed on side tap is minimal.
Limit three-phase tap load to 500kVA connected. If tap is built for 13.8kV, it will be
converted. Review with BMLD.
All SDs to be single bushing and connected Y-Y.
Limit SD size to 100kVA.
All taps off mainline to be fused. Balance load and all phases.

Data Requirements & Design Process
The effort to convert the Town of Belmont to 13.8kV supply is a multi-phase, multi-faceted endeavor
that includes the planning, conceptual design and detailed engineering involved to transform a legacy
system, updating it to current standards while keeping the system operating and service interruptions to
a minimum. In addition to BMLDs design criteria, ControlPoint required information to provide a full
picture of the existing system to enable a design process to be developed. Below are the process, the
data and the deliverables that drive the project:
Phase I – Data Gathering & Engineering Review of Existing System
 System Planning Criteria
 New Station Design Information / Design of New Feeders to existing Substations
 Distribution Circuit Prints, One-Lines, Switching Diagrams, etc.
 System Operating Procedures
 Circuit Load Information/Data
 Civil Infrastructure (current & historic records of manholes & conduit systems)
 Design Criteria For:
- Manholes/Ductbanks
- Cable Size & Circuit Loading
- Interconnection Requirements
 15kV Material Specification
 GIS Information
 Belmont Overhead & Underground Construction Standards
 UG Facilities for Gas, Telephone, Water & Sewer
 Listing of Critical Customers
 Tree Trimming Policy
 Areas of Concern
- High Traffic Congestion
- Schools, Hospitals, etc.
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Phase II – System Planning Study
 Develop Loading Criteria
 Build and Test System Models
 Provide Material Cost Estimate
 Provide Draft Conversion Sequence
 Provide Project Cost Estimate (+/- 100%)
Phase III – Establish Conceptual Design
 Draft Design
 Distribution Circuit One-Lines
 Refine Project Cost Estimate (+/- 25%)
>>>>>>>>>>>>>>>>>PRESENT STAGE OF DESIGN COMPLETION <<<<<<<<<<<<<<<<<
Phase IV – Provide Detailed Engineering
 Final Design
 Civil Plans/Profiles
 Work Sketches
 Conversion Plan
 Circuit Prints
 Bid Documents
 Final Cost Estimate (+/- 10%)
Field Surveys
Armed with the documents, records, computer information and system criteria supplied by BMLD,
ControlPoint personnel performed a field walkdown and documentation of all mainline and selected
side-tap overhead facilities. The survey of overhead facilities was focused on mainline assets as a way to
keep labor costs under control and maximize the return on investment. Of the approximately fourthousand poles on the system, nine-hundred and thirty-two mainline poles were visited individually.
Side-taps that were not walked received drive-by surveys to gain a general impression of the condition
of the assets on those side-taps. Deliverables from field surveys include the field records and
photographs of the surveyed assets which were supplied to BMLD for records updates and used by
ControlPoint in the development of conceptual designs for system conversion. Results of those surveys
are also attached hereto in APPENDIX 3.
Draft Design – Proposed Architecture & Conversion Sequence`
Deliverables also include the attached Conceptual Plan and map developed as noted above from the
information provided by BMLD and gathered in the field by ControlPoint. The map outlines the
proposed structure and geography of eight new 13.8kV circuits that will supply the town. The Plan
includes the proposed cutover and conversion sequencing of the proposed circuits. See attached
APPENDICES 4 AND 5.
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System Modeling
ControlPoint also provided computer models of both the existing 4kV and proposed 13.8kV systems.
These models aid in the placement of system components and protective devices, provide an analysis of
the current system under various operating scenarios and allow for testing, proof and optimization of
the conceptual design. These models will allow Belmont Light and ControlPoint engineers to evaluate
current operations and proposed changes to the system before, during and after the proposed system
conversions, optimizing feeder loading and power quality.
Project Costs
Design Costs
Project design costs to date include:
- $23,000 for Phase I records and project materials gathering and review,
- $65,000 for Phase II field walk downs and initial design development,
- $48,000 for Phase II conceptual design, Bill of Materials and Phase III +/-25% Project
Costs,
- $54,000 for Phase II development of computer models and verification of conceptual
design
Construction Costs
Projected make-ready construction costs (+/-25%) at this level of design are currently
$12,809,187 for Station 1 conversion, and $5,893,900 for Stations 2 and 3 combined. Please see
APPENDIX 6 for breakdown by asset class. Costs will be further refined as design progresses.
Cost Alternatives
An alternative under discussion is to space existing 5kV spacer cable using 27kV spacers rather
than replacing the 4kV spacer cable with 15kV spacer cable and spacers. This alternative could
defer approximately $1,834,000 on the Station 1 conversion and another $1,797,000 on Stations
2 and 3 combined. However, this is considered to be a cost deferment only; long term system
operation under these circumstances is not recommended.
The current +/-25% cost estimate partially stems from the difficult and time consuming
approach required in surveying underground infrastructure, leading to sparsity of information
on underground cable facilities. Costs quoted above were obtained using a relatively
conservative replacement approach of underground cable. If we consider the need to replace
only half the presently projected amount, the costs drop by $1,726,000 for Station 1 and
$803,000 for Station 2 and 3 combined.
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Asset Class and Verizon Contributions
From APPENDIX 6, it can be seen that the primary contributors to construction costs are underground
cable and splicing requirements as well as overhead spacer cable replacements.
What may not be evident within the costs for Stations 2 and 3 however, is the fact that the replacement
of approximately 105 poles by Verizon represents a $262,500 cost avoidance for Belmont Light.
Conversely, given the existing joint ownership agreements between Belmont Light and Verizon, relying
on Verizon to perform such work in a timely fashion would introduce a significant amount of risk into
this undertaking.
Project Timeline
Attached APPENDIX 7 contains the timeline/schedule that will drive the ten-year plan. Final design for
Station 1 construction will begin in the near future.

A.F. Avakian
F.E. Silvia
ControlPoint Technologies
November, 2016
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LED Street Lighting
Thoughts on options for energy efficient lighting for the replacement
of conventional street lights with LED bulbs in Belmont
Myron Kassaraba
43 Hastings Road
myronkassaraba@gmail.com

Upgrading to LED Street Lighting
 LED Lighting saves energy and reduces maintenance since the
lights last longer.

 LED lighting has come down in cost to be a viable alternative for
both new installations and retrofits/upgrades.

 State funding is available for conversions to LED.
 All lighting ranges in color temperature that influences the shade
or glow of the light it generates.

 There are concerns about the “blue light” that is generated by
LED lighting as well as screens from devices like laptops and
smartphones.
 Health impacts on sleep – circadian rhythm
 Glare
 Light pollution

Color Temperature Chart

Widely-used
LED Replacement
bulbs

Sodium Vapor
Street Lighting

Health Concerns

Source: http://theconversation.com/american-medical-association-warns-of-health-and-safety-problems-fromwhite-led-streetlights-61191
http://www.theverge.com/2016/3/29/11326194/apple-night-shift-blue-light-sleep

AMA Recommendation
 The AMA's statement* recommends that outdoor

lighting at night, particularly street lighting, should have
a color temperature of no greater than 3000 Kelvin (K).
(http://bit.ly/2nsVFZD)

 Excessive blue light at night is thought to disrupt

circadian rhythm and tricks the brain into thinking is it
daylight.

 Some LED lighting can have greater glare.
 Blue light at night is now a recognized issue by device
vendors and users (f.lux app on laptops, NightShift on
iOS)

* The recommendation is not without controversy (
http://www.lrc.rpi.edu/resources/newsroom/AMA.pdf)

Gloucester, MA

Visible Difference
LED
Conventional

The choice of lighting can dramatically change the
“feel” and ambiance of a location or community.
There is a growing awareness of the potential
health effects as well as the preference of
residents.

Avoid future problems
City of Davis, CA
installed 4000k LED
fixtures and was then
forced to replace 650
of them in residential
areas with 2700k
bulbs after negative
feedback from
residents. Price tag:
$350,000.

http://volt.org/lessons-learned-davis-ca-led-streetlight-retrofit/
http://sacramento.cbslocal.com/2014/10/21/davis-will-spend-350000-to-replace-led-lightsafter-neighbor-complaints/

Request to BLMD
 Please fully consider the potential impacts when
making the selection of a replacement lighting
product for Belmont’s street lights.

 Consider if it makes sense to do a small pilot

conversion to see if there are issues or preferences
from residents.

 My preference would be to select a 2700k or 3000k
color temperature that is closest to today’s lighting
or evaluate a tunable system that allows for
changing color temperature or dimming.

Links and Resources
 Department of Energy:

https://energy.gov/sites/prod/files/2017/03/f34/
Street%20Lighting%20and%20Blue%20Light%20FAQs.
pdf

 Echelon – Smart Lighting (Cambridge Case Study):
http://echelon.com/assets/blt39b6475f3f7acf71/
Cambridge%20Case%20Study.pdf

 Echelon video of Tunable Lighting:

http://mms.businesswire.com/media/
20170131005819/en/567238/19/
Echelon+Lighting+Demo+v4_h264_Custom.mp4&.mp4
&download=1

