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CERTIFICATE OF SERVICE

In accordance with 807 KAR 5:001, Section 8, I certify that the March 31, 2017, electronic
filing of this Response is a true and accurate copy of the same document being filed in paper
medium; that the electronic filing will be transmitted to the Commission on March 31, 2017; that
there are currently no parties that the Commission has excused from participation by electronic
means in this proceeding; and that an original paper medium of the Response will be delivered to

the Commission within two business days.

Counsel for LFUCG




LFUCG Responses to KU Data Request

1. Provide a copy of all notes, data, and workpapers prepared by, or on behalf of, Mr.
Jester in connection with this proceeding. If any Excel spreadsheets or other computer
generated documents were prepared by or on behalf of Mr. Jester, please provide an

electronic version of those documents with all formulas intact.

The only notes, data or workpapers prepared by, or on behalf of, Mr. Jester in connection with
this proceeding is the Excel spreadsheet KPSC 2016-00370 Jester Levelization Ratio

Workpaper, provided in response to question 4.

WITNESS — Douglas Jester



LFUCG Responses to KU Data Request

2. Provide a copy of all direct and rebuttal testimony submitted by Mr. Jester in any state

regulatory proceeding that deals with lighting rates.

RESPONSE - Mr. Jester’s testimony from Michigan Public Service Commission Case U-17767

is attached.

WITNESS — Douglas Jester
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State your name, business name and address.

My name is Douglas B. Jester. I am a principal of 5 Lakes Energy LLC, a Michigan limited
liability corporation, located at Suite 805, 120 N Washington Square, Lansing, Michigan

48933.

On whose behalf are you appearing in this case?

I am appearing here as an expert witness on behalf of the Municipal Street Lighting Coalition.

Summarize your experience in the field of electric utility regulation.

I have worked for more than 20 years in regulating the electricity industry and in related fields.

My work experience is summarized in my resume, attached as Exhibit MSLC-1.

Have you testified before this Commission or as an expert in any other proceeding?

Yes. I have testified in:

Case U-17473 (Consumers Energy Plant Retirement Securitization)

Case U-17096-R (Indiana Michigan 2013 PSCR Reconciliation)

Case U-17301 (Consumers Energy Renewable Energy Plan 2013 Biennial Review);

Case U-17302 (DTE Energy Renewable Energy Plan 2013 Biennial Review);

Case U-17317 (Consumers Energy 2014 PSCR Plan);

Case U-17319 (DTE Electric 2014 PSCR Plan);

U-17767 Jester—1 5/22/15



10

11

12

13

14

15

16

17

. Case U-17689 (DTE Electric Cost of Service and Rate Design);

. Case U-17688 (Consumers Energy Cost of Service and Rate Design);

. U-17684 (Wisconsin Electric 2015 PSCR);

. U-17762 (DTE Electric Energy Optimization Plan);

. U-17752 (Consumers Energy Community Solar); and

. U-17735 (Consumers Energy General Rates).

In the past, I have also testified as an expert witness on behalf of the State of Michigan before
the Federal Energy Regulatory Commission in cases relating to the relicensing of hydro-
electric generation. I also have been listed as a witness on behalf of the State of Michigan,
prepared case files and submissions, and been deposed in cases before the United States
District Court for the Western District of Michigan and the Ingham County Circuit Court of
the State of Michigan, concerning electricity generation matters in which the cases were settled

before trial.

Q. Are you sponsoring any exhibits?

A.  MSLC-1 Resume of Douglas B Jester

MSLC-2 DTE Response to MSLCDE-1.16

MSLC-3 NYSERDA Street-Lighting-in-NYS
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MLSC-4

MSLC-5

MSLC-6

MSLC-7

MSLC-8

MSLC-9

MSLC-10

MSLC-11

MSLC-12

MSLC-13

MSLC-14

MSLC-15

MSLC-16

MSLC-17

MSLC-18

U-17767

DOE_LED Street Lighting Assessment and Strategies for the Northeast and

Mid-Atlantic

DTE Response to MSLCDE-2.30

DTE Response to MSLCDE-2.32

DTE Response to MSLCDE-2.34

DTE Supplemental Response to MSLCDE-2.31

DTE Supplemental Response to MSLCDE-2.33

DTE Supplemental Response to MSLCDE-2.35

DTE Rate Schedule E1 Current Tariff

DTE Response to MSLCDE-1.22b

Print of MSLDCE-1 Conversion Project Model Spreadsheet

Siminovitch Essay

DTE Response to MSLCDE-1.14

Print of MSLCDE-1 Lighting Model

DTE Response to MSLCDE-1.19

DTE Response to MSLCDE-2.28
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MSLC-19 MSLC Recommended Fixture Rates

MSLC-20 DTE Supplemental Response to MSLCDE-2.45

MSLC-21 Master Agreement for Street Lighting

MSLC-22 DTE Supplemental Response to MSLCDE-1.2

MSLC-23 DTE Supplemental Response to MSLCDE-1.22 ¢ and d

MSLC-24  Print of MSLCDE-1 Q22c and d — Jester Modified

MSLC-25  DTE Answers to Management Plan Discovery Questions

Q. Whatis the purpose of your testimony?

A. On behalf of the Municipal Street Lighting Coalition, I have examined DTE’s proposals in

this case as they specifically affect the street lighting class and tariff. My testimony specifically
addresses DTE’s Community Lighting Program, the use of Contributions in Aid of

Construction (CIAC) in relation to street lighting, and Rate Schedule E1.

The Coalition desires a Community Lighting Program that is: (1) responsive to their needs
and efficiently executed; (2) revenue requirements for the street lighting class that are accurate
and fair; and (3) a rate design within the street lighting class that is accurate and fair and also
enables them to pursue lighting technologies that will improve public safety and will increase
energy efficiency to reduce both their costs and their contributions to carbon emissions and

other forms of pollution.
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I am separately providing testimony in this case on behalf of the Michigan Environmental
Council, Natural Resources Defense Council, and Sierra Club. The Municipal Street Lighting
Coalition neither supports nor opposes the Company’s proposals in this case concerning
power supply, transmission, and general distribution and the associated costs, nor the
allocation of energy costs to the street lighting class, which are the topics on which I am

testifying for the other parties.

What is the Municipal Street Lighting Coalition?

The Municipal Street Lighting Coalition is a voluntary group of municipal governments within
the DTE service territory who have shared concerns about the Company’s Community
Lighting Program and a shared desire to migrate as quickly as possible to more energy efficient
street lighting technologies. While additional municipalities are continuing to join the

Coalition, the members as of my preparation of this testimony are:

City of Ann Arbor

Brownstown Township

City of Dearborn

City of Eastpointe

City of Harper Woods

City of Huntington Woods

City of Lincoln Park
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City of Milan

City of Roseville

City of Royal Oak

City of Saint Clair Shores

City of Saline

City of Southgate

City of Ypsilanti.

Q. Why is the Municipal Street Lighting Coalition intervening in this case?

A.  This is a period of significant change in street lighting and related technologies, presenting
new opportunities to municipalities and new challenges to DTE’s Community Lighting

Program. As a result, street lighting requires a close examination in this case.

The Company has 157,596 street lights in its E1 Rate Schedule (Option 1)." Of these, 70,434
(44.7%) are high pressure sodium; 63,583 (40.3%) are mercury vapor; 21,314 (13.5%) are
LED; and 2,265 (1.4%) are metal halide.* As discussed by DTE Witness Holmes, mercury

vapor light technology is now obsolete, due in part to provisions of the federal Energy Policy

! The sum of lamps by type and wattage from Exhibit A-14, Schedule F3 is 157,596 while the sum of subtotals
from the two pages summarizing present and proposed revenue from Option 1 of the E1 Rate Schedule is
152,200. For purposes of this testimony | am using the total of the individual entries.

2 See pages 35-36 of DTE’s Exhibit A-14, Schedule F3.
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Act of 2005. Additionally, some metal halide technology is now obsolete, due in part to
provisions of the federal Energy Independence and Security Act of 2007.* As a result, the
Company must now replace both failed mercury vapor and metal halide lamps with a
substitute technology. The Company’s high pressure sodium lights are not technically
obsolete, despite the fact that they are less energy efficient than LED lights. DTE considers
high pressure sodium lights to be the most cost-effective street lighting technology at the

present time.

The Energy Policy Act of 2005 and the Energy Independence and Security Act of 2007,
directed the Secretary of Energy to carry out a Next Generation Lighting Initiative to support
research, development, demonstration, and application activities related to advanced solid-
state lighting technologies. These activities are described at http://energy.gov/eere/ssl/solid-
state-lighting. Federal support of these technologies is due to the fact that they are significantly
more energy efficient than other lighting technologies. Additionally, they provide full-
spectrum light and increased optical control which can enhance public safety in street lighting
applications. As a result of both federal support and continuing private-sector investment,
solid state lighting continues to improve rapidly and is the emerging market-leading street-
lighting technology. Light-emitting diodes, or LED lights, are the most common form of new

solid-state lighting technologies that are being widely used for street lighting applications.

One of the Department of Energy’s Next Generation Lighting Initiative activities is the

Municipal Solid-State Street Lighting Consortium, described at

3 See K.A. Holmes testimony page KAH-11, lines 23-25 and DTE’s response to Discovery Question MSLCDE-
1.16 (MSLC-2).

* Ibid.
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http://energy.gov/eere/ssl/doe-municipal-solid-state-street-lighting-consortium. Several
Michigan municipalities, including members of the Municipal Street Lighting Coalition, are

primary members of the Consortium.

As a result of both the inherent advantages of LED technology and of the strategic support
of the Department of Energy, LED street lights are the emerging standard for municipalities
including, as examples, comprehensive deployment in the City of Los Angeles, New York
City, and the City of Detroit. Consequently, the members of the Municipal Street Lighting
Coalition have a specific interest in access to LED street lighting for use in their municipalities
and the terms of that access. Recent reports describing the case for LED street lighting were
prepared by the New York State Energy Research and Development Authority, which is
offered as Exhibit MSLLC-3, and the Northeast Energy Efficiency Partnerships, which is

offered as Exhibit MSLC-4.

Because of the specific interest of various municipalities in LED street lighting, DTE
previously established an Experimental Emerging Lighting provision in the E-1 tariff. In that
provision, a municipality wanting to use LED lighting must make a significant financial

payment to DTE. This payment is called a Contribution in Aid of Construction (“CIAC”).

Thus, due to the replacement of obsolete mercury vapor and metal halide lights and
municipality interest in LED lights, the mix of lighting technologies in DTE’s ownership is

and will continue to change rapidly over the next few years.

In this case, DTE proposes to incorporate LED technology into the standard formulation of

the street lighting tariff. In doing so, the Company proposes to continue its practice of

U-17767 Jester—8 5/22/15
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requiring CIAC for converting existing street lights to LED technology and also proposes
changes in the rate design within the street lighting rate schedule that will diminish the
financial advantages for municipalities to convert from mercury vapor and metal halide lights
to LED rather than high pressure sodium lights. These changes in rate design also undermine
financial returns on the investments in LED lights that municipalities they have already made

through CIAC.

Since the vast majority of existing mercury vapor and metal halide lights will likely be
converted to either high pressure sodium or LED before DTE’s next following general rate
case, the Municipal Street Lighting Coalition requests that the Commission pay particular
attention to Municipal Street lighting in this case. Specifically, the Municipal Street Lighting

Coalition asks the Commission to ensure that:

1) DTE has a sound business plan for Community Lighting that will timely meet municipal

customer needs and preferences during this period of transition;

2) Total revenue from street lighting customers accurately and fairly reflects the cost of

service during this period of transition;

3) Rate design within the street lighting rate schedule is accurate and fair; and

4)  Municipal street lighting customers have appropriate and fair access to LED lighting and
other technologies that are more energy efficient which will reduce street lighting costs and

pollution.

U-17767 Jester—9 5/22/15
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The Commission should take note that since most hours in which streetlights consume power
are at low-load times, the marginal fuel for street lighting is usually coal. Consequently, street
lighting energy efficiency may be particularly cost-effective in achieving compliance with

EPA’s proposed Clean Power Plan.

The Commission should also be aware that LED lighting technologies are capable of
supporting wireless data communications and can be rapidly and remotely controlled as to
color, intensity, flashing, and other changes that can send the public safety alert signals or
guide municipal operations. Consequently, LED streetlights are an emerging critical element
of “smart cities” implementation that could provide additional value and open up additional

business opportunities for DTE if the Company chose to work with its municipal customers.

Please summarize your recommendations on behalf of the Municipal Street Lighting

Coalition?

As I will discuss later, there are multiple interconnected issues with respect to DTE’s current
Community Lighting Program and its Municipal Street Lighting proposals in this case. These
issues would be better resolved through a more collaborative process than a fully-contested
rate case. I therefore recommend that the Commission deny DTE’s requests to change the
E-1 Rate Schedule and direct DTE to file a new request pursuant to the Commission’s
guidance on these issues, after consultation with the Municipal Street Lighting Coalition and

other municipal street lighting customers facilitated by the Commission’s Staff.

In the alternative, if the Commission wishes to resolve these issues in this case I recommend

that the Commission:

U-17767 Jester— 10 5/22/15
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1) Direct DTE to reform its use of Contribution in Aid of Construction within the

Municipal Street Lighting Rate Schedule, as detailed later in my testimony;

2)  With respect to Rate Schedule E1 — Municipal Street Lighting,

a) Accept DTE’s proposals to restructure its Municipal Street Lighting charges by
separating lamp charges into service, fixture, and energy charges and its proposal to provide

for LED lighting within the standard Municipal Street Lighting tariff;

b) Direct DTE to include per-fixture energy charges and per-fixture total charges in the E1

Rate Schedule tariff sheets alongside the fixture charges for each streetlight type;

¢) Direct DTE to include within the restructured Municipal Street Lighting rate schedule a
provision for the use of dimmers or other automated controls, with appropriate incremental

fixture charges and reduced energy charges;

d) Approve energy charges for municipal street lighting customers consistent with the
Commission’s decisions concerning required revenue and cost allocation for power supply in

the overall case;

e) Deny DTE’s proposed schedule of fixture charges and use instead the lamp charges in
current rate schedules less the appropriate energy charge for each lamp type, effectively

leaving lamp charges unchanged,;

f)  Deny DTE’s proposal to combine its Municipal Street Lighting and Outdoor Protective
Lighting tariffs, or in the alternative direct DTE to appropriately disaggregate lighting

technologies and customer service charges to reflect differences in the cost of service;

U-17767 Jester—11 5/22/15
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g) Direct Commission Staff to audit DTE’s Community Lighting Program to establish a

clear evidentiary basis for setting fixture charges in future;

3) Allow DTE to close the Experimental Emerging Lighting provision of tariff E1 to any
additional lights, but direct DTE to grandfather for a period until 31 December 2025 existing
lighting agreements and limit increases in lamp charges inflation unless the equipment needs

to be replaced or the customer voluntarily switches to the standard tariff,;

4)  Direct DTE to offer each municipality that made a Contribution in Aid of Construction
for lighting technology conversions the option to receive a rebate of any difference between
the Contribution in Aid of Construction and the amount they would have paid under the
proposed CIAC reform, conditional on the related lights being transferred to the new lighting

tariff; and

5) Direct DTE to develop and provide to the Commission a business plan for its
Community Lighting Program, after consultation with the Municipal Street Lighting Coalition

and other municipal street lighting customers facilitated by the Commission’s Staff;

Please explain why you recommend that the Commission direct DTE to reform its
use of Contribution in Aid of Construction within the Municipal Street Lighting Rate

Schedule?

As I shall detail momentarily, DTE’s use of Contribution in Aid of Construction (CIAC) in
its Community Lighting Program inappropriately discourages municipalities from adopting
LED lighting technology, and is therefore unreasonable , arguably violates the terms of the

tariff provision, and unjustly allocates costs to municipal customers who adopt LED lighting.
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Please explain why you say that DTE’s use of CIAC discourages municipalities from

adopting LED technology?

In its response to discovery question MSLCDE-2.30 (MSLC-5), DTE acknowledges that it
does not propose to require CIAC when it replaces failed mercury vapor lighting with high
pressure sodium lighting. In its response to discovery question MSLCDE-2.32 (MSLC-0),
DTE acknowledges that it does not require CIAC when it replaces failed metal halide lighting
with high pressure sodium lighting. In its response to discovery question MSLCDE-2.34,
(MSLC-7), DTE states that it would only replace failed mercury vapor or metal halide lighting
with high pressure sodium lighting. However, any replacement of functioning mercury vapor
or metal halide lighting must be performed on a planned basis, which, as I show below,

triggers a requirement for CIAC.

Since DTE proposes fixture charges for each type of lighting that it represents reflect any
differences in life-cycle cost of service, there can be no economic reason that DTE replaces
failed mercury vapor or metal halide lighting with high pressure sodium rather than LED.
Operationally, it should be straightforward for DTE to accept an LED vs high pressure
sodium decision by the municipality for the replacement of failed mercury vapor and metal
halide lights either on a standing basis from each municipality or when the municipality reports

that a light has failed.

Both federal and state public policy currently encourage energy efficiency, and federal policy

specifically encourages the adoption of LED lighting.

U-17767 Jester— 13 5/22/15
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I therefore conclude that DTE’s requirement that failed mercury vapor or metal halide lighting
be replaced with high pressure sodium, with no option for a municipality to convert to LED
for replacement of failed lights, inappropriately discourages municipalities from adopting
LED lighting technology. Therefore it is my opinion that the Commission should direct DTE
to allow municipal lighting customers to replace failed mercury vapor or metal halide lights

with either high pressure sodium or LED on an equal basis and without any CIAC.

Please explain why you say that DTE’s use of CIAC is unjust and unreasonable.

Due to DTE’s practice of requiring a community that prefers to replace obsolete mercury
vapor or metal halide lighting with LED to do so on a planned basis, a number of
municipalities who are members of the Municipal Street Lighting Coalition have undertaken
such projects. We therefore undertook thorough discovery to determine DTE’s practices in

this regard more precisely.

In its supplemental response to discovery question MSLCDE-2.31(MSLC-8), DTE
acknowledges that it does not intend to replace functioning mercury vapor lighting with high
pressure sodium in bulk of its own volition, and would require CIAC if a municipality made
such a request. In its supplemental response to discovery question MSLCDE-2.33 (MSLC-9),
DTE similarly acknowledges that it does not intend to replace functioning metal halide lights
with high pressure sodium in bulk of its own volition, and would require CIAC if a
municipality made such a request. In its supplemental response to discovery question

MSLCDE-2.35 (MSLC-10), DTE acknowledges that it does not intend to replace functioning
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mercury vapor or metal halide lighting with LED in bulk of its own volition, and would require
CIAC if a customer made such a request. It is therefore clear that since DTE will not reactively
replace failed mercury vapor or metal halide lights with LED, a municipality wishing to adopt

LED lighting must pay CIAC in order to do so.

Suppose that a municipality requests DTE to replace the still-functioning mercury vapor and
metal halide lights within its borders with high pressure sodium lighting on a planned, bulk
basis. DTE has already acknowledged in Exhibits MSLC-6 and MSLC-7 that if the
municipality waits until these lights fail, DTE will replace them with high pressure sodium
lights without charging the municipality CIAC. Therefore, DTE does not incur any additional
replacement cost by replacing these lights on a planned, bulk basis that it would not incur by
replacing the lights reactively as they fail. Indeed, DTE would experience a lower cost as it
acknowledges in each of MSLC-8, MSLC-9, and MSLC-10 where DTE says “Currently, the
Contribution in Aid of Construction is then reduced by the labor component associated with
efficiencies gained as a result of group conversions.” It is therefore clear that ultimately there
are no increased costs as a result of a planned bulk replacement of of mercury vapor or metal

halide lights with high pressure sodium lights.

I do acknowledge that there is an economic cost to incurring costs earlier. One might
therefore argue that the planned, bulk replacement of mercury vapor or metal halide lights
before they fail and must be replaced constitutes an increased cost to DTE warranting some
contribution from the customer who requests this accelerated expenditure. However, I don’t
believe it reasonable to allow DTE to recover “time value of money” for such advance

expenditures because DTE would also be receiving the revenues appropriate for the new
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lights once the new lights were in place. In other words, DTE’s costs for the new lights are
offset by the appropriate revenues and they therefore shouldn’t be permitted to receive
compensation for the “time value of money” for the expenditure of the installation sooner
than would have been anticipated. My opinion is supported by the fact that DTE represents
that its charges for each type of street lighting in its rate schedule reflect its cost of service for
that type of street lighting. It is therefore clear that CIAC is not warranted because of the
acceleration of costs for planned, bulk replacement of mercury vapor or metal halide lights

with high pressure sodium lights.

When DTE replaces mercury vapor or metal halide lights on a planned, bulk basis before they
fail, there is but one economically logical reason to charge CIAC. In such a circumstance,
DTE loses the revenue it would have received for the continued use of the mercury vapor or
metal halide lights until they failed. If DTE’s rates for mercury vapor and metal halide lights
are correctly set, a portion of the rates, hence the forgone revenue, would have been for
energy, management, and maintenance costs that will be avoided as a result of the conversion
to high pressure sodium and will be appropriately recovered for the high pressure sodium
lights through the rates for the high pressure sodium lights. However, a portion of the forgone
revenue for the prematurely retired mercury vapor or metal halide lights will have been
warranted for recovery of DTE’s investment in the prematurely retired equipment. The
present value of the remaining revenue that DTE might reasonably have expected for
depreciation and return on investment during the remaining life of the prematurely retired
mercury vapor or metal halide lights is the net book value of the equipment less salvage value.

DTE is entitled to recovery of this net book value less salvage value and it is not appropriate
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to impose the recovery of that cost on other customers. Thus, the economically logical CIAC
from a customer that requests the proactive planned replacement of mercury vapor or metal
halide lights with high pressure sodium is just the remaining book value of the equipment that

is prematurely replaced.

Now suppose that a municipality requests DTE to replace the still-functioning mercury vapor
and metal halide lights within its borders with LED lighting on a planned, bulk basis. In this
case, the logic is identical to the case I just discussed where the municipality requested to
replace the still-functioning mercury vapor and metal halide lights with high pressure sodium.
DTE will make a larger investment to replace the obsolete lights with LED than with high
pressure sodium, but that larger investment will be recovered through the charges for LED
lights established in the rate schedule, assuming D'TE has correctly modeled the cost of service
of the various lighting technologies. Nonetheless, as DTE acknowledges in Exhibit MSLC-

10, it would require a customer to pay CIAC under these circumstances.

When CIAC is charged to a customer to recover a portion of the costs of an unusually
expensive line extension, this is economically justified because such customers are allocated
and charged for power delivery at the same rate as other customers. CIAC is warranted so
that DTE recovers its costs for distribution without undue cross-subsidization by other
customers who did not require unusually expensive line extension. However, since DTE
distinguishes lighting types in its rate structure, CIAC for more expensive lighting types is not
warranted to avoid cross-subsidization. Any difference in the life-cycle cost of service for
LED lighting as compared to high pressure sodium lighting should be adequately reflected in

the technology-specific charges in the Municipal Street Lighting Rate Schedule and therefore
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does not warrant CIAC. Thus, in my opinion, it would be just and reasonable for DTE to
receive CIAC from a customer that requests the proactive planned replacement of mercury
vapor or metal halide lights with LED lights for only the remaining book value, minus salvage

value, of the equipment that is prematurely replaced.

Even though the economic logic is that CIAC for replacing still-functioning lights with a
different lighting technology should be limited to the remaining book value, minus salvage
value, of the still-functioning equipment that is prematurely replaced, DTE’s current practice
is to charge CIAC for the entire cost of the conversion but for an allowance for labor

efficiency, as is explained in Exhibits MSL.C-8, MSL.C-9, and MSLC-10.

The preceding discussion does point to one additional just and reasonable use of CIAC in the
Community Lighting Program. There is no evidence, nor any reason to believe, that the cost
of service for the luminaire, lamp, and energy supply for a street light of given technology and
wattage varies systematically amongst customers. DTE’s proposed Municipal Street Lighting
Rate Schedule purports to accurately represent the cost of service for each type of lighting
technology and wattage. Thus, CIAC is never warranted based on the choice of lighting
technology or wattage. However, when new street lights are installed there can be considerable
variation in costs of wiring and fixtures due to details of location and lighting application.
Such variation in costs is exactly analogous to the case of high-cost line extensions for power
delivery and is therefore a reasonable use of CIAC. Additionally, DTE also incurs costs in
excess of the basis of the Rate Schedule when it relocates or removes lighting, which are

therefore appropriate grounds for CIAC.
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I therefore recommend that the Commission amend the Municipal Street Lighting Rate
Schedule to provide that CIAC be used only for (1) the recovery of remaining book value
minus salvage value of still-functioning lights when a municipality requests conversion to a
different lighting technology or the removal of still-functioning lights, (2) the unusually
expensive installation or replacement of light posts or distribution wiring, and (3) to recover

the costs of relocating or removing lights at the customer’s request.

Do you acknowledge that DTE’s use of Contribution in Aid of Construction in the

Community Lighting Program is consistent with its current tariff?

Not entirely.

There are two provisions for Contribution in Aid of Construction in DTE’s current Rate
Schedule E1, which I sponsor as Exhibit MSLC-11. The second of these is on page D-50.0
in the second paragraph, titled “Option I: Company Owned Street Lighting System” and
provides for CIAC for new installations, which is the application of CIAC in the current tariff
that I testified above is economically appropriate. To my knowledge, this CIAC provision is

currently being correctly applied by DTE.

The first provision for Contribution in Aid of Construction in DTE’s current Rate Schedule
E1 is on page D-49.0 of Exhibit MSLC-11 in the paragraph titled “Experimental Emerging

Lighting Technology Provision”. This paragraph reads, in full:
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“Available on an optional basis to customers desiring Municipal Street Lighting Service using
emerging lighting technologies not otherwise offered through the standard tariff. The
Company will own, operate, and maintain the emerging lighting technology equipment and
the Customer will provide a contribution in aid of construction equal to the amount by which
the investment exceeds three times the estimated annual revenue. Emerging lighting
technologies and Customer participation must be approved by the Company and the energy
and maintenance benefits for each project will be calculated based on predicted energy and
luminaire life. The Company and the Customer will mutually agree on all prices, terms, and

conditions for the service under this provision, evidenced by signed agreement.”

This provision of the tariff has been the basis for CIAC for the installation or conversion of
most of the 21,314 LED street lights that DTE currently owns. Despite the explicit language
of this provision that CIAC will be in the “amount by which the investment exceeds three
times the estimated annual revenue”, it is DTE’s practice to interpret this phrase as though
CIAC should be in the amount by which the investment exceeds three times the estimated

INCREMENTAL annual revenue (see Exhibits MSL.C-8, MSL.C-9, and MSLC-10).

In the discovery questions to which DTE’s responses are included in Exhibits MSLC-8,
MSLC-9, and MSLC-10, we requested that DTE “Provide any proposals for Contribution in
Aid of Construction to convert...that have been presented to a municipality by the Company
since 1 January 2012, whether or not the proposals were accepted.” DTE objected to
providing these proposals for reasons shown in Exhibits MSLC-8, MSLC-9, and MSLC-10.
Through informal discussions, DTE agreed that I could go to a DTE office and review a

sample of lighting Purchase Agreements of my choosing out of those accepted since 1 January
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2013. Based on that review, it is apparent that because the incremental revenue associated
with the replacement of mercury vapor or metal halide lights with LED lights is negative (i.e,,
the annual revenue from a mercury vapor light or metal halide light exceeds the annual
revenue from an appropriate LED replacement), DTE simply requires CIAC in the amount
of cost of the conversion project. Since CIAC charges to convert mercury vapor or metal
halide lights to either high pressure sodium lights or LED are not consistent with economic
logic nor with the letter of the current tariff, I recommend below that the Commission take

certain steps to equitably resolve this problem.

Are your concerns about Contribution in Aid of Construction resolved by DTE’s
proposed changes to the E1 Rate Schedule tariff sheets, as presented in Exhibit A-15

of its Application and pre-filed testimony?

No.

Are you concerned about any other issues concerning DTE’s use of Contributions in

Aid of Construction in the Community Lighting Program?

Yes.

In partial, supplemental response to discovery question MSLCDE-1.22.b, the initial response
to which I am sponsoring as Exhibit MSLC-12, DTE provided a spreadsheet titled
“MSLCDE-1 Conversion Project Model” which I understand to be the current version of the
calculations used by DTE to determine costs and CIAC for lighting conversion to LED. I am
sponsoring a printed version of that spreadsheet as Exhibit MSLLC-13 and will provide the

working spreadsheet as a work paper unchanged from the way it was provided to me by DTE.
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In this Conversion Project Model, as can be seen in the block of rows below the table of
fixture numbers, DTE calculates the “Cost to Convert”, from which it deducts “DTE labor
contribution” and “2015 EO Rebate” to obtain the net CIAC charge to the customer labeled
as “CTC — EO Rebate — DTE Contribution”. This calculation is consistent with DTE’s
narrative description of this calculation in the second paragraph of its answers to discovery

questions in Exhibits MSLC-8, MSLC-9, and MSLC-10.

However, in the third paragraph of DTE’s answer in each of these Exhibits, the last sentence
says “The contribution in aid of construction does not include the labor expense.” In fact, the
formula in the spreadsheet that calculates the cell labeled “Cost to Convert” calculates the
sum over all luminaire types of the product of the number of luminaires and the “Total Cost
per Fixture”, and the formula for each cell in the column labeled “Total Cost per Fixture”
clearly sums the cells in the same row that are labeled “Cost of LED per LUM”, “long Life
Photocell”, and “Labor”. I therefore assume that this statement by DTE was meant to convey
that the CIAC required of the customer is net of the cell below the table that is labeled as
“DTE labor contribution”. In the sample of lighting Purchase Agreements that I reviewed,
those that were for conversions showed a value for “DTE labor contribution” but the value
in that cell did not correspond with a likely calculation of the entire labor cost that is
embedded in the “Cost to Convert” cell. It therefore appears that a better characterization of
this calculation is not that “The contribution in aid of construction does not include the labor
expense” but rather that as DTE says in the second paragraph of its answer in each of Exhibits
MSLC-8, MSLC-9, and MSLC-10 “The Contribution in Aid of Construction is currently being

reduced by the labor component as a result of efficiencies gained as a result of group
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conversions.” It follows that the amount labeled as “DTE labor contribution™ is in fact not a
donation by the Company but a recognition that its labor costs per luminaire converted as
represented in the project cost calculation do not accurately represent costs of a bulk

convetsion.

According to the calculation methods displayed in the Conversion Project Model spreadsheet,
the entirety of cost of a project to convert mercury vapor and/or high pressure sodium lights
to LED lights will be recovered by DTE through CIAC, calculated as the table-based project
cost estimate less the DTE labor contribution. Even if the DTE labor contribution was for
all project labor, all of the cost of luminaires and photocells were included in CIAC payments.
The EO rebate is subsequently paid by DTE’s Energy Optimization Program to the customer.
Since Contributions in Aid of Construction should be excluded from rate base and are usually
recognized by DTE as offsets to capital expenditures, none of the costs of projects to convert
municipal street lighting to LED should be in rate base. Further, these costs should not be
recorded without offsets to asset accounts that are then used to determine capital costs in a
cost of service study. Nonetheless, as I will show below, DTE proposes in this case to
establish fixture charges for various streetlight types that include capital cost recovery for
LED lights. Indeed, because LED lights have higher initial cost than other streetlight types,
DTE proposes to assign greater capital costs per LED fixture than for other fixture types. It
therefore appears that the accounting principles for Contributions in Aid of Construction are
not being consistently applied in DTE’s Community Lighting Program or that DTE is

inappropriately considering the capital costs of LED luminaires in its rate design.
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I therefore recommend that the Commission direct its Staff to audit DTE’s accounting
treatment of CIAC in this program to ensure that construction costs that are recovered
through CIAC payments are not in rate base, that asset increments in the street lighting asset
accounts due to conversion projects are appropriately offset by the associated CIAC
payments, that the “DTE Labor contribution” is not recorded in rate base or street lighting
asset accounts since it appears to be merely a means to correct project cost estimates, and
hence that the required revenue calculated by DTE for the street lighting customer class does

not include depreciation and cost of capital for LED conversion projects.

Please summarize your recommendations with respect to Contributions in Aid of

Construction in DTE’s Community Lighting Program.

They are that the Commission:

1) Direct DTE to allow its municipal customers individually to determine whether failed,
obsolete mercury vapor and metal halide lights and failed high pressure sodium lights should

be replaced with high pressure sodium or LED lights;

2)  For future conversions or installations, direct DTE to recover costs of luminaires and
lamps entirely through fixture charges and limit Contribution in Aid of Construction for
lighting conversions to the remaining book value minus salvage value of any assets that are

prematurely replaced;

3) Direct Commission staff to audit Contributions in Aid of Construction for appropriate
accounting treatment with respect to rate base, asset accounting, and allocations in cost of

service analyses; and
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4)  Adopt a means as I will recommend below to equitably resolve the problems that the
current tariff provisions are not just and reasonable with respect to CIAC and that DTE has
apparently overcharged CIAC by considering project costs in excess of incremental revenue

rather than total revenue from the involved lights.

Let us now turn to DTE’s proposals concerning Rate Schedule E1. You indicated
earlier that you recommend that the Commission accept DTE’s proposals to
restructure its Municipal Street Lighting charges by separating lamp charges into
service, fixture, and energy charges and its proposal to provide for LED lighting

within the standard Municipal Street Lighting tariff. Why?

I agree that separating lamp charges into service, fixture, and energy charges is more
transparent and potentially provides greater accountability for DTE’s municipal lighting

offerings.

I also agree that LED lighting is no longer experimental, and as the preferred lighting
technology for many municipalities and the strategic street lighting technology of the US

Department of Energy, LED lighting should be supported in the standard tariff.

I therefore recommend that the Commission accept both of these aspects of DTE’s proposal.

You also recommended earlier that the Commission direct DTE to include per-fixture
energy charges and per-fixture total charges in the E1 Rate Schedule tariff sheets

alongside the fixture charges for each streetlight type. Why?
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Unfortunately, DTE’s proposed revisions to the tariff sheet for Rate Schedule E1 negate
much of the potential gain in transparency that results from separating lamp charges into
service, fixture, and energy charges. DTE’s proposed Rate Schedule E1 presents fixture
charges in table form in relation to luminaire type and wattage but then presents the energy
charge as a single rate per kWh. However, since lights are generally not metered, energy
charges are actually calculated and billed per light based on engineering calculations performed
by DTE. For some lighting types, the wattage consumption used for billing purposes is not
just the wattage rating of the lamp, so the facts involved in these calculations may also be
obscure to municipal staff. Therefore, I recommend that the calculated energy charges and
total charge per light also be displayed in the tariff schedule, thereby restoring the transparency

gain that could result from separating energy and fixture charges in the tariff.

Why do you recommend that the Commission direct DTE to include within the
restructured Municipal Street Lighting rate schedule a provision for the use of
dimmers or other automated controls, with appropriate incremental fixture charges

and reduced energy charges?

DTE is proposing in this case to eliminate two little-used street lighting options: dusk-to-
midnight operation and de-energized lamps.’ I do not oppose that proposal, but recommend
instead that the Commission direct DTE to include a provision for the use of dimmers or

other automated controls.

5 See pre-filed Direct Testimony of DTE Witness K. A. Holmes, page KAH-18, lines 4-20
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One of the distinguishing features of LED lights compared to other street lighting

technologies is that LED lights are highly controllable, as is shown in the following table from

Exhibit MSLC-3:

Table 2-1. Performance Characteristics of Common Street Light Technologies™

Optical Color Ease of
b
Technology Efficacy (Net)* | Cost Control™  |Rendering (CRI) ccT Life Control®
. . High Low Low - medium Very low Very warm Medium - high Low
High pressure sodium (20-25) (<2.100K) | (15,000 - 25,000 hrs)
Metal halid Medium - high Low Low - medium Medium Warm - cool Low - medium Low
elal hallde (21-34 ImAW) (60-75) (3,000K-4,200K)| (5,000 - 15,000 hrs)
Mercury vapor® Low d T GEaT Low Cool - very cool Medium - high Low
(10-17 ImAW) N/A ow-medum - 2050) | (4,000K-6,000K) | (15,000 - 25,000+ hrs)
Induction Medium - high | Medium - high Low High Cool - very cool Very high Medium
(36-64 Im/W) (70-80) (3,500K-6,500K) | (50,000 - 100,000 hrs)
LED High - very high | Medium - High High Warm - cool Very high High
(36-90 Im/W) very high (70-90) (2,700K-5,700K) | (50,000 - 100,000 hrs)

Notes: CCT= correlated color temperature; K = “Kelvin

a)
b)
<)

systems

Net efficacy refers to delivered efficacy, which takes into account optical losses within a fixture.

Optical control refers to the ability of a fixture to direct the light emitted onto the desired surface accurately and evenly

Ease of control refers to the ability of a fixture to be easily turned on and off or dimmed using street lighting control

Mercury vapor is no longer available for new street lighting purchases due to a federal efficiency standard that prohibits
its manufacture and sale.

Further, such lighting controls can be cost-effective as is reported in Exhibit MSLC-4, page
9, Table 1. I also sponsor as Exhibit MSLLC-14 an essay describing some of the potential values
of LED lighting controls by Michael Siminovitch, Director of the California Lighting
Technology Center, which I downloaded from the University of California-Davis web site at

http: ublication/20100700-researchmatters.pdf.

cltc.ucdavis.edu/sites/default/files/files
During my own work on Smart Grid product development with the Office of the Chief
Technology Officer at Verizon, I did significant work with the City of New York and ConEd

on communication protocols for networked LED lights to enable them to participate in Smart

Cities applications.
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I therefore recommend that the Commission direct DTE to provide for emerging community

interest in, and needs for, advanced controls of LED streetlights.

You also recommend that the Commission approve energy charges for municipal
street lighting customers consistent with the Commission’s decisions concerning

required revenue and cost allocation for power supply in the overall case?

Yes. In this case, the Municipal Street Lighting Coalition neither supports nor opposes DTE’s
proposals with respect to power supply rates. Rather, the Coalition is focused on those aspects
of the case that are specific to municipal street lighting. We are therefore recommending that
the Commission approve energy charges for municipal street lighting consistent with the
Commission’s decisions concerning required revenue and cost allocation for power supply in

the overall case.

You recommended that the Commission deny DTE’s proposed schedule of fixture
charges and use instead the lamp charges in current rate schedules less the
appropriate energy charge for each lamp type, effectively leaving lamp charges

unchanged. Why?

The Municipal Street Lighting Coalition actually prefers that the Commission deny DTE’s
requests to change the E-1 Rate and direct DTE to file a new request pursuant to the
Commission’s guidance on the issues I am addressing in testimony, after consultation with
the Municipal Street Lighting Coalition and other municipal street lighting customers

facilitated by the Commission’s Staff. My recommendation that the Commission deny DTE’s
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proposed schedule of fixture charges and use instead the lamp charges in current rate

schedules less the appropriate energy charge for each lamp type is a second-best option.

The Coalition takes this position because the revenue requirements and rate design proposed
for municipal street lighting are flawed in ways that are interconnected with the issues about
management of the Community Lighting Program and the uses of Contribution in Aid of

Construction to which I testified eatliet.

In what ways are DTE’s proposed revenue requirements and rate design for municipal

street lighting flawed?

Both the revenue requirement and rate design appear to fail to propetly account for offsets
that should be taken because of the Community Lighting Program’s uses of Contributions in
Aid of Construction. Both the revenue requirement and rate design fail to properly account

for the effects of changing lighting technology mix on maintenance costs.

Why do you say that the revenue requirement and rate design for municipal street
lighting appear to fail to properly account for offsets that should be taken because of

the Community Lighting Program’s uses of Contributions in Aid of Construction?

DTE’s principal witness with respect to the rates it proposes for municipal street lighting is
K. A. Holmes. Current and proposed rates and revenues for municipal street lighting are
summarized in DTE Exhibit A-14, Schedule F3, pages 35 — 38, sponsored by witness Holmes.
Witness Holmes narrative from page KAH-9, line 1 through KAH-12, line 10 concerning
DTE’s development of its street lighting proposal in this case describes calculations provided

in a spreadsheet titled “U-17767 MSLCDE-1 Lighting Model” that was supplied by DTE in
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response to discovery request MSLCDE-1.14. DTE’s response to MSLLCDE-1.14 is offered
as Exhibit MSLC-15 and a printed version of “U-17767 MSLCDE-1 Lighting Model” is
offered as Exhibit MSLLC-16. I will hereafter refer to the spreadsheet MSLCDE-1 Lighting

Model simply as the Lighting Model.

As T testified earlier, essentially all of the Company-owned LED lights have either been
converted or installed under terms where the municipality customer has paid for the luminaire
and installation through a Contribution in Aid of Construction. Nonetheless, the Lighting
Model, in Column AK, shows capital recovery revenue under the previous rates and in
Column AJ shows capital recovery revenue in the proposed rates for Luminaires and Lamps
of LED fixtures. Indeed, this is clear evidence that the revenue requirements and/or
consequent rate design have not been properly adjusted by offsets for Contribution in Aid of
Construction. Further, the adjustment factors used in Column Al to calculate capital recovery
revenue in Column AJ is clearly proportional to the combined luminaire and lamp cost shown
in Column AH. But if the cost of LED luminaires is entirely recovered through Contribution
in Aid of Construction, the prices of luminaires and lamps should not be a factor in the rate

design.

Why do you say that the revenue requirement and rate design fail to properly account

for the effects of changing lighting technology mix on maintenance costs?

DTE’s response to discovery question MSLCDE-1.19, which I offer as Exhibit MSLC-17,
indicates that DTE did not forecast any effect on the costs of Maintenance of Street Lighting

and Signal Systems, account 596 and that test period adjustments were due to inflation only.
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I offer DTE’s answer to discovery question MSLCDE-2.28 as Exhibit MSI.C-18. Because of

its particular relevance to this part of my testimony, I quote that answer in full below:

“DTE has discontinued the periodic re-lamping of Mercury Vapor luminaires. The lamps are
replaced upon failure and the luminaires are converted upon failure. DTE currently performs
periodic re-lamping for both High Pressure Sodium and Metal Halide on a 5-year interval but
will move to a 8-year re-lamping interval for High Pressure Sodium in 2016 as a result of
completing a fleet replacement of standard 24,000 hour High Pressure Sodium lamps with
40,000 hour rated lamps. Metal Halide relamping will continue on a 5 year interval. DTE’s
proposed tariff does not reflect any planned maintenance expense on LED lighting.
Therefore, it does not anticipate visiting LED luminaires. DTE does not have the detailed
data to provide an average cost per visit per fixture based upon how some maintenance visits

are bundled together.”

Mercury vapor lights are currently approximately 40.3% of DTE-owned street lights.
According to DTE, there will be no further maintenance of the luminaires and lamps of these
lights, since they are obsolete, so these will be converted on the next failure. Conversions
upon failure will be to high pressure sodium, per DTE’s practices that I discussed eatlier.
Planned, pro-active bulk conversions may be to either high pressure sodium or, more likely,
to LED based on customer request and paid for by Contributions in Aid of Construction.
According to established practice, these conversions will either be capitalized or covered by
CIAC, so they should not appear as maintenance costs. After conversion, these lights will
need luminaire and lamp maintenance on the frequencies of the light type to which they are

converted.
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High pressure sodium lights are currently approximately 44.7% of DTE-owned street lights.
DTE represents that in 2016 it will complete a fleet replacement of 24,000 hour high pressure
sodium lamps with 40,000 hour rated lamps. Assuming that DTE has rationally undertaken
these lamp replacements in the course of normal replacement schedules, the majority of its
fleet of high pressure sodium lights should already have been converted and DTE should
already have experienced some modest reduction in high pressure sodium lamp replacement

and should see a 40% reduction from historical frequency in 2016 and beyond.

The presence of LED lights in DTE’s fleet has grown rapidly in the last few years to
approximately 14.4%. LED lights do not have distinct lamps as part of the light assembly;
instead, the light emitting diode is integrated with the entire luminaire assembly — which is a
capital item. Thus, appropriately, DTE answers above that its “proposed tariff does not reflect

any planned maintenance expense on LED lighting.”

Thus, changes in DTE’s streetlight fleet have occurred and will rapidly continue that will result
in luminaire and lamp maintenance activity being reduced by somewhere between 40% and
100% over the next few years. According to the Lighting Model, luminaire and light
maintenance constitute approximately 36.6% of historical municipal street lighting operations
and maintenance as incorporated into DTE’s proposed fixture charges. We should therefore
expect that required revenue for maintenance in 2016 and beyond is reduced by at least
40%%*36.6% = 14.6% and, given that maintenance events will be skipped for mercury vapor
lights for the next few years — in favor of conversions — and will be non-existent for LED
lights, we might more reasonably expect luminaire and lamp maintenance to apply to only

high pressure sodium lights (44.7%) at only 60% of historical frequency, so that maintenance
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will be but 44.7%*60% = 26.82% of its historical level. Yet, DTE represents that its required
revenue for luminaire and light maintenance should rise by inflation from 2013 to 2016 and

that 2016 test year rates should then apply for some indefinite period thereafter.

Further, in the Lighting Model that was used to develop DTE’s proposed fixture rates by
technology and lamp wattage, Column X shows the luminaire and lamp O&M elements of
the proposed fixture charges and Column Y shows the corresponding revenue. These are not
zero for mercury vapor and LED lights, as might be expected from DTE’s answer in MSLC-
18. In fact, in Column W of the Lighting Model, DTE has applied a “Lum & Lamps O&M
Adjustment Factor” to each fixture type. This adjustment has the clear effect of increasing
the luminaire and lamp maintenance cost attributed to LED lights and decreasing the
luminaire and lamp maintenance cost attributed to mercury vapor and high pressure sodium
lights, relative to the average light. This was done, despite DTE’s assertion in Exhibit MSLC-
18 that its “proposed tariff does not reflect any planned maintenance expense on LED
lighting.” I conclude that DTE’s proposed fixture charges in this case fail to propetly account

for the effect of changing lighting technology mix on maintenance costs.

Finally, the application of the “Lum & Lamps O&M Adjustment Factor” in the Lighting
Model has the effect of assigning greater maintenance costs to LED luminaires than to all but
the largest mercury vapor, metal halide, and high pressure sodium lights. This is inconsistent
with the available studies on maintenance costs of LED versus other lighting technologies,

including as examples those presented and referenced in Exhibits MSL.C-3 and MSLC-4.
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Are other aspects of DTE’s proposed fixture charges that you think inappropriate?

Yes. In principle, I would expect that the fixture differential between a light served by
overhead and an underground distribution wiring would be independent of the lighting
technology mounted on the post and that the fixture differential between lighting technologies
amongst posts served by overhead distribution would be matched by the fixture differentials
between lighting technologies amongst posts with underground distribution. That does not

appear to be the case.

So, what do you recommend that the Commission do in response to DTE’s proposed

Municipal Street Lighting Tariff?

First, I remind the Commission that the Municipal Street Lighting Coalition prefers that the
Commission deny DTE’s requests to change the E-1 Rate and direct DTE to file a new
request pursuant to the Commission’s guidance on the issues I am addressing in testimony,
after consultation with the Municipal Street Lighting Coalition and other municipal street
lighting customers facilitated by the Commission’s Staff. If the Commission does not accept
that recommendation, then in light of the issues I've just described, the Commission should
order an E1 Rate Schedule that separates and adjusts the energy charge in line with its
decisions about power supply costs in this case but retains the fixture charges that are implicit
in current lamp charges. It is highly likely that the resulting fixture charges will be laden with
some of the issues that I address in this testimony, but at least these problems will not be

compounded.
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To assist the Commission in that regard, I have appended the necessary columns to the
Lighting Model, which I will make available as a work paper, and have displayed the resulting

fixture charges in Exhibit MSLLC-19, which I am sponsoring.

You recommended earlier that the Commission deny DTE’s proposal to combine its
Municipal Street Lighting and Outdoor Protective Lighting tariffs, or in the alternative
direct DTE to appropriately disaggregate lighting technologies and customer service

charges to reflect differences in the cost of service. Why?

In its Lighting Model, DTE proposed certain adjustments in various fixture charges to
support the combination of these two tariffs. In response to discovery question MSLCDE-
2.45 which I am sponsoring as Exhibit MSLD-20, page 4, DTE provided a partial explanation
of these adjustments under the heading “Column AY Adjustment Factor”. This explanation

reads:

“A comparison of the overhead served D-9 Outdoor Protective Lighting (OPL) products to
overhead E-1 Municipal Streetlights Lighting (MSL) revealed that the 250 and 400 watt HPS
D-9 OPL lighting equipment was on average 28.0% higher than that of the like E-1 MSL
products. Conversely, a comparison of the OPL D-9 overhead 70 and 100 watt HPS lighting
products were found to be on average 15.1% lower than the E-1 MSL 70 and 100 watt HPS
products. This service cost discrepancy is due to the product mix between that of cobrahead,
floodlights, and NEMA heads style luminaires; with cobraheads being 62% more costly than
NEMA heads, and floodlights being 90% more costly than cobraheads. In order to maintain
revenue neutrality, the adjustment factors in column AY were created to effectively reduce

the revenue requirement of the overhead 70 watt fixture cost by $40,497 and reduce the
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revenue requirement of the overhead 100 watt fixture cost by $285,690 (-$326,188 combined)
while increasing the revenue requirement of the overhead 250 watt fixture cost by $163,825
and increasing the revenue requirement of the overhead 400 watt fixture cost by $162,155
(+$335,980 combined). These adjustments support the consolidation in the D-9 and E-1
tariffs while simultaneously allowing the Company to offer the most desired high wattage
floodlight luminaires at a proper COS competitive price while staying revenue neutral within

the overhead HPS rate class.”

It is apparent from this narrative that there are significant differences in the product mix used
in municipal street lighting and outdoor protective lighting. DTE’s proposed adjustments
appear revenue neutral in total but will have the effect of either raising or lowering bills of
some municipalities as a result. Furthermore, it is likely that there will be significant customer
service cost differences per fixture between Outdoor Protective Lighting customers who
typically have only a small number of lights and Municipal Street Lighting customers who
typically have hundreds or thousands of lights. I therefore recommend that the Commission

deny DTE’s proposal as presented.

It is likely that there are benefits to DTE and its Outdoor Protective Lighting customers in
the combination of the Outdoor Protective Lighting and Municipal Street Lighting tariffs.
This can be accomplished by standardizing most aspects of the tariffs of these two distinct
rate schedules or by combining these into one tariff but preserving appropriate distinctions

between lighting products and customer service charges.
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Why do you recommend that the Commission direct its Staff to audit DTE’s
Community Lighting Program to establish a clear evidentiary basis for setting fixture

charges in future?

I have identified several issues in my testimony, particularly with respect to the accounting
treatment of Contributions in Aid of Construction and the consequences for revenue
requirements and rate design, that can only be resolved through careful auditing of the
transactions and accounts involved. General rate case discovery is not conducive to resolving

these questions. I therefore recommend an audit by Commission Staff.

Earlier, you recommended that the Commission allow DTE to close the Experimental
Emerging Lighting provision of the E1 Rate Schedule to the additional of further
lights. You also recommended that the Commission direct DTE to grandfather for a
period until 31 December 2025 existing lighting agreements under that provision
unless the equipment needs to be replaced or the customer voluntarily switches to the
standard tariff. Finally you recommend that increases in lamp charges in the
Experimental Emerging Lighting provision be limited to the rate of inflation. Please

explain.

Most, if not all, of the municipalities who have converted or installed LED streetlights under
the Experimental Emerging Lighting provision of tariff E1 have done so through a Purchase
Agreement in the form shown on pages 5 through 7 of Exhibit MSLC-21, which was provided
by DTE in partial response to discovery question MSLCDE-1.2; (MSLC-22). Paragraph 12.C

of that Purchase Agreement reads:
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“Upon the approval of any future MPSC Option I tariff for EELT street lighting equipment,
the approved rate schedules will automatically apply for service continuation to the Customer
under Option 1 Municipal Street Lighting Rate, as approved by the MPSC. The terms of this
paragraph C replace in its entirety Section 7 of the Master Agreement with respect to any

EELT equipment purchased under this Agreement.”

It is therefore clear that if the Commission approves an Option I tariff for LED street lighting,
these lights will contractually transfer to that new rate schedule. I therefore make this

recommendation only in search of a just outcome.

Municipalities have made substantial Contribution in Aid of Construction to convert lights to
LED, partly based on estimates of ongoing savings estimated by DTE. Nothing in DTE’s
standard presentation of these matters, suggests that the Rate Schedule for these lights will be
subject to significantly greater increases than ordinary changes in rates (See the Conversion
Model Spreadsheet, MSL.C 13, and the Master Agreement, MSL.C 21). In the present rate case,

DTE proposes extraordinary increases in the charges for LED lights.

In a supplemental response to discovery questions MSLCDE-1.22¢ and MSLCDE-1.23,
(MSLC-23), DTE provided the spreadsheet named “U-17767 MSLCDE-1 Q22c¢ and d
Supplemental”. This spreadsheet contained calculations of DTE’s proposed monthly total
charge for each type of LED light and a calculation of the % increase or decrease in that
charge for LED lights converted after May 2013. I modified this spreadsheet only to add the
similar calculation for LED lights converted before May 2013. A print from that spreadsheet
is offered as Exhibit MSL.C-24. These calculations show that for LED lights converted under

the Experimental Emerging Lighting provision after May 2013, the proposed rate increase is
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between 13% and 15% and for LED lights converted under the Experimental Emerging

Lighting provision before May 2013, the proposed rate increase is between 14% and 67%.

As I explained earlier in this testimony, it is my opinion that DTE has incorrectly determined
the rates it proposes in this case. However, if the Commission does not accept that argument
then it should consider limiting the harm to those municipalities who made investments in
LED lighting based in part on DTE’s representations of the anticipated savings. Closing the
Experimental Emerging Lighting provision to additional lights while grandfathering the
existing lights in this tariff for a period of time and limiting the increases in rates in this tariff
to general inflation seems a just outcome, particularly since the proposed rate schedule is
based on allocating capital recovery costs for luminaires that these customers have already

paid for through CIAC.

You also recommended that the Commission direct DTE to offer each municipality
that made a Contribution in Aid of Construction for lighting technology conversions
the option to receive a rebate of any difference between the Contribution in Aid of
Construction and the amount they would have paid under the proposed CIAC reform,

conditional on the related lights being transferred to the new lighting tariff. Why?

As I argued earlier in my testimony, the current scheme of Contribution in Aid of
Construction for street lighting is not consistent with economic logic and should be reformed.
The reform that I suggest would mean that a conversion project would require CIAC only for
DTE to recover the remaining book value, minus salvage value, of assets that are retired
prematurely. I also observed that the CIAC payments required of municipalities for LED

conversion projects appear to have violated the terms of the tariff in that DTE deducted only
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three times the INCREMENTAL revenue, which is nil, rather than three times the revenue

from the affected lights.

I therefore recommend that this issue be resolved by a rebate of the difference between CIAC
paid and the CIAC that would be paid under any reform directed by the Commission. On the
other hand, if appropriate CIAC is returned to those municipalities, it would also be
appropriate to withdraw the protection against extraordinary rate increases that I

recommended above and place these lights into the standard LED tariff.

Your final recommendation was that the Commission direct DTE to develop and
provide to the Commission a business plan for its Community Lighting Program, after
consultation with the Municipal Street Lighting Coalition and other municipal street

lighting customers facilitated by the Commission’s Staff. Why?

There are two basic reasons. First, as I observed early in this testimony, this is a period of
change in street lighting technology. This transition will likely go much more smoothly for
DTE and its municipal lighting customers if DTE, the municipalities, and the Commission
have a shared understanding of how DTE will navigate this transition. A number of the issues
about which I have testified, including the use of Contribution in Aid of Construction for
technology conversion projects and the contrast between DTE’s static view of its
maintenance costs and the rapid change in its lighting fleet, arise because DTE lacks such a

plan.

In response to several discovery questions, DTE clearly and definitively responded that it

does not have a plan of this kind. Responses to questions MSLCDE-1.17, MSLCDE-1.18,
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3)

4)

5)

6)

7)

and supplemental responses to MSLCDE-2.25, MSLCDE-2.26, MSLCDE-2.27, and

MSLCDE-2.44 are included in Exhibit MSL.C-25.

Second, there are a number of concerns held by the municipalities that are members of the
Municipal Street Lighting Coalition that are not directly at issue in this case but that require
resolution. These are best addressed through collaborative engagement between DTE and
these customers, the resolution of which might well be rendered in a management plan of the
kind recommended. The concerns that have been articulated to me in meetings,
conversations, and correspondence with members of the Municipal Street Lighting Coalition

include:

Whether DTE should be normally transitioning failed light fixtures to LED or high pressure

sodium, given environmental, public safety, and other considerations in municipalities;

Billing inaccuracies;

Absence or inadequacy of closed-loop tracking of streetlight outage reports to resolution;

Slow response to some outage reports;

Seemingly high overhead or indirect costs in the Community Lighting Program;

Higher maintenance costs in the Community Lighting Program than are reported by

municipalities who own lights and perform or contract for their own maintenance;

Differences in cost of capital between municipalities and DTE and the appropriate roles of

each in financing street lighting projects;
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8)  Substandard street light repairs or installations; and

9) Development by DTE of cost tracking methods that can propetly support bottom-up cost-of-

service rate design by lighting type.

In addition, the Commission should take note of letters from some municipalities that it has
received as public comment in this docket and the resolution of the City Council of Warren

that I am providing as Exhibit MSLC-26.

I am therefore recommending that the Commission direct DTE to develop and provide to
the Commission a business plan for its Community Lighting Program through a consultative

process with its municipal customers facilitated by Commission staff.

Q. Does that complete your testimony?

A. Yes.
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Personal
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Professional
experience

Douglas B Jester

Contact Information:
120 N Washington Square, Suite 805
Lansing, MI 48933
517-337-7527
djester@5lakesenergy.com

Citizen of the United States

January 2011 - present 5 Lakes Energy LLC
Principal/Co-Owner

Together with Stanley “Skip” Pruss and Liesl Eichler Clark, working to
accelerate the development of Michigan’s clean energy economy.
Engagements have included market analytics on industrial energy
efficiency and smart grid cluster development for NextEnergy, solar
market development for a large multinational corporation and a
Michigan-based startup, economic analysis and advocacy for renewable
electric generation supporters and for the wind industry, analysis of
storage and demand response opportunities in Michigan using electric
vehicles for an automobile original equipment manufacturer, examination
of best practices in electric vehicle infrastructure development for the
Pew Charitable Trusts, and marketing advisory services for an industrial
energy management company and a clean energy finance company.

February 2010 - December 2010 Michigan Department of
Energy, Labor and Economic Growth

Senior Energy Policy Advisor

Advisor to the Chief Energy Officer of the State of Michigan with primary
focus on institutionalizing energy efficiency and renewable energy
strategies and policies and developing clean energy businesses in
Michigan. Provided several policy analyses concerning utility regulation,
grid-integrated storage, performance contracting, feed-in tariffs, and low-
income energy efficiency and assistance. Participated in Pluggable
Electric Vehicle Task Force, Smart Grid Collaborative, Michigan
Prosperity Initiative, and Green Partnership Team. Managed
development of social-media-based community for energy practitioners.
Organized conference on Biomass Waste to Energy.

August 2008 - February 2010 Rose International/Verizon
Business Development Consultant - Smart Grid

= Employed by Verizon Business’ exclusive external staffing agency for
the purpose of providing business and solution development
consultation services to Verizon Business in the areas of Smart Grid
services and transportation management services.
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Douglas B Jester

December 2007 - March 2010 Efficient Printers Inc
President/Co-Owner

= Co-founder and co-owner with Keith Carlson of a corporation formed
for the purpose of acquiring J A Thomas Company, a sole
proprietorship owned by Keith Carlson. Recognized as Sacramento
County (California) 2008 Supplier of the Year and Washoe County
(Nevada) Association for Retarded Citizens 2008 Employer of the
Year. Business operations discontinued by asset sale to focus on
associated printing software services of IT Services Corporation.

August 2007 - present IT Services Corporation
President/Owner

= Founder, co-owner, and President of a startup business intended to
provide advanced IT consulting services and to acquire or develop
managed services in selected niches, currently focused on developing
e-commerce solutions for commercial printing with software-as-a-
service currently in first customer use.

2004 — August 2007 Automated License Systems
Chief Technology Officer

= Member of four-person executive team and member of board of
directors of a privately-held corporation specializing in automated
systems for the sale of hunting and fishing licenses and in automated
background check systems. Executive responsible for project
management, network and data center operations, software and
product development. Brought company through mezzanine financing
and sold it to Active Networks.

2000 - 2004 WorldCom/MCI
Director, Government Application Solutions

= Executive responsible in various combinations for line of business
sales, state and local government product marketing, project
management, network and data center operations, software and
product development, and contact center operations for specialized
government process outsourcing business. Principal lines of business
were vehicle emissions testing, firearm background checks, automated
hunting and fishing license systems, automated appointment
scheduling, and managed application hosting services. Also
responsible for managing order entry, tracking, and service support
systems for numerous large federal telecommunications contracts
such as the US Post Office, Federal Aviation Administration, and Navy-
Marine Corps Intranet.

= Increased annual line-of-business revenue from $64 million to $93
million, improved EBITDA from approximately 2% to 27%, and retained
all customers, in context of corporate scandal and bankruptcy.

= Repeatedly evaluated in top 10% of company executive management
on annual performance evaluations.
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1999-2000 Compuware Corporation
Senior Project Manager

= Senior project manager, on customer site with five project managers
and team of approximately 80, to migrate a major dental insurer from a
mainframe environment to internet-enabled client-server environment.

1995 - 1999 City of East Lansing, Michigan
Mayor and Councilmember

= Elected chief executive of the City of East Lansing, a sophisticated city
of 52,000 residents with a council-manager government employing
about 350 staff and with an annual budget of about $47 million. Major
accomplishments included incorporation of public asset depreciation
into budgets with consequent improvements in public facilities and
services, complete rewrite and modernization of city charter, greatly
intensified cooperation between the City of East Lansing and the East
Lansing Public Schools, significant increases in recreational facilities
and services, major revisions to housing code, initiation of revision of
the City Master Plan, facilitation of the merger of the Capital Area
Transportation Authority and Michigan State University bus systems,
initiation of a major downtown redevelopment project, City government
efficiency improvements, and numerous other policy initiatives.
Member of Michigan Municipal League policy committee on
Transportation and Environment and principal writer of league policy
on these subjects (still substantially unchanged as of 2009).

1995-1999 Michigan Department of Natural Resources
Chief Information Officer

= Executive responsibility for end-user computing, data center
operations, wide area network, local area network, telephony, public
safety radio, videoconferencing, application development and support,
Y2K readiness for Departments of Natural Resources and
Environmental Quality. Directed staff of about 110. Member of MERIT
Affiliates Board and of the Great Lakes Commission’s Great Lakes
Information Network (GLIN) Board.

1990-1995 Michigan Department of Natural Resources
Senior Fisheries Manager

= Responsible for coordinating management of Michigan's Great Lakes
fisheries worth about $4 billion per year including fish stocking and
sport and commercial fishing regulation decisions, fishery monitoring
and research programs, information systems development, market and
economic analyses, litigation, legislative analysis and negotiation.
University relations. Extensive involvement in regulation of steam
electric and hydroelectric power plants. Considerable involvement with
Great Lakes Fishery Commission, including:

0 Co-chair of Strategic Great Lakes Fishery Management Plan
working group

Member of Lake Erie and Lake St. Clair Committees

Chair, Council of Lake Committees

Member, Sea Lamprey Control Advisory Committee

St Clair and Detroit River Areas of Concern Planning Committees

OO0OO0O0
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1989-1990 American Fisheries Society
Editor, North American Journal of Fisheries Management

= Full responsibility for publication of one of the premier academic
journals in natural resource management.

1984 - 1989 Michigan Department of Natural Resources
Fisheries Administrator

= Assistant to Chief of Fisheries, responsible for strategic planning,
budgets, personnel management, public relations, market and
economic analysis, and information systems. Department of Natural
Resources representative to Governor’s Cabinet Council on Economic
Development.

1983-present Michigan State University
Adjunct Instructor

= Irregular lecturer in various undergraduate and graduate fisheries and
wildlife courses and informal graduate student research advisor in
fisheries and wildlife, resource economics, and in parks and recreation
marketing.

1977 — 1984 Michigan Department of Natural Resources
Fisheries Research Biologist

= Simulation modeling & policy analysis of Great Lakes ecosystems.
Development of problem-oriented management records system and
“epidemiological” approaches to managing inland fisheries.

Education 1991-1995 Michigan State University
PhD Candidate, Environmental Economics

Coursework completed, dissertation not pursued due to decision to
pursue different career direction.

1980-1981 University of British Columbia
Non-degree Program, Institute of Animal Resource
Ecology

1974-1977 Virginia Polytechnic Institute & State University
MS Fisheries and Wildlife Sciences
MS Statistics and Operations Research

1971-1974 New Mexico State University
BIS Mathematics, Biology, and Fine Arts

Douglas B Jester Page 4 of 8 9/23/2014



Citizenship and Youth Soccer Coach, East Lansing Soccer League, 1987-89
Community

Co-organizer, East Lansing Community Unity, 1992-1993
Involvement

Bailey Community Association Board, 1993-1995

East Lansing Commission on the Environment, 1993-1995
Councilmember, City of East Lansing, 1995-1999

Mayor, City of East Lansing, 1995-1997

East Lansing Downtown Development Authority Board Member, 1995-
1999

East Lansing Transportation Commission, 1999-2004

East Lansing Non-Profit Housing and Neighborhood Services
Corporation Board Member, 2001-2004

Lansing Smart Zone Board of Directors, 2007-present

Council on Labor and Economic Growth, State of Michigan, by
appointment of the Governor, May 2009 — May 2012

East Lansing Downtown Development Authority Board Member and
Vice-Chair, 2010 — present.

East Lansing Brownfield Authority Board Member and Vice-Chair, 2010
— present.

East Lansing Downtown Management Board and Chair, 2010 — present.
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Specific Energy-Related Accomplishments

Unrelated to Employment

>

>

Member of Michigan Green Jobs Initiative, representing the Council for Labor and Economic
Growth.

Participated in Lansing Board of Water and Light Integrated Resource Planning, leading to
their recent completion of a combined cycle natural gas power plant that also provides district
heating to downtown Lansing.

In graduate school, participated in development of database and algorithms for optimal
routing of major transmission lines for Virginia Electric Power Company (now part of
Dominion Resources).

For 5 Lakes Energy

vV VYV Vv VY VYV V VY

YV VvV ¥V VY V V

Y

Coordinator of multi-stakeholder Michigan campaign to support the Clean Power Plan and
chair of Midwest regional stakeholder technical committee.

Policy development lead for multi-stakeholder campaign to increase Michigan's energy
efficiency and renewable energy standards.

In conjunction with Jeremiah Johnson, University of Michigan, conceived and developed the
SCRAPS model for planning implementation of the 111d rule of the Clean Power Plan.
Expert witness in multiple power supply cost recovery rate cases, renewable energy plan
cases, and other matters before the Michigan Public Service Commission.

Representative to several MISO stakeholder committees representing Michigan utility
customer interests.

Lead participant on behalf of solar interests in Michigan Public Service Commission Solar
Work Group.

Participant in the Michigan Public Service Commission Smart Grid Collaborative, authoring
recommendations on data access, application priorities, and electric vehicle integration to the
grid.

Participant in the Michigan Public Service Commission Energy Optimization Collaborative, a
regular meeting and action collaborative of parties involved in the Energy Optimization
programs required of utilities by Michigan law enacted in 2008.

Under contract to NextEnergy, authored “Alternative Energy and Distributed Generation”
chapter of Smart Grid Economic Development Opportunities report to Michigan Economic
Development Corporation and assisted authors of chapters on “Demand Response” and
“Automated Energy Management Systems”.

Developed presentation on “Whole System Perspective on Energy Optimization Strategy” for
Michigan Energy Optimization Collaborative.

Under contract to NextEnergy, assisted in development of industrial energy efficiency
technology development strategy.

Under contract to a multinational solar photovoltaics company, developed market strategy
recommendations.

For an automobile OEM, developed analyses of economic benefits of demand response in
vehicle charging and vehicle-to-grid electricity storage solutions.

Under contract to Pew Charitable Trusts, assisted in development of a report of best
practices for electric vehicle charging infrastructure.

Under contract to a national foundation, developed renewable energy business case for
Michigan including estimates of rate impacts, employment and income effects, health effects,
and greenhouse gas emissions effects.

Assisted in Michigan market development for a solar panel manufacturer, clean energy
finance company, and industrial energy management systems company.

Under contract to Institute for Energy Innovation, organized legislative learning sessions
covering a synopsis of Michigan’s energy uses and supply, energy efficiency, and economic
impacts of clean energy.
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For Department of Energy Labor and Economic Growth
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Participant in the Michigan Public Service Commission Energy Optimization Collaborative, a
regular meeting and action collaborative of parties involved in the Energy Optimization
programs required of utilities by Michigan law enacted in 2008.

Lead development of a social-media-based community for energy practitioners in Michigan at
www. MichEEN.org.

Drafted analysis and policy paper concerning customer and third-party access to utility meter
data.

Analyzed hourly electric utility load demonstrating relationship amongst time of day, daylight,
and temperature on loads of residential, commercial, industrial, and public lighting customers.
Analysis demonstrated the importance of heating for residential electrical loads and the
effects of various energy efficiency measures on load-duration curves.

Analyzed relationship of marginal locational prices to load, demonstrating that traditional
assumptions of Integrated Resource Planning are invalid and that there are substantial
current opportunities for cost-effective grid-integrated storage for the purpose of price
arbitrage as opposed to traditionally considered load arbitrage.

Developed analyses and recommendations concerning the use of feed-in tariffs in Michigan.
Participated in Pluggable Electric Vehicle Task Force and initiated changes in State building
code to accommodate installation of vehicle charging equipment.

Organized December 2010 conference on Biomass Waste to Energy technologies and
market opportunities.

Participated in and provided support for teams working on developing Michigan businesses
involved in renewable energy, storage, and smart grid supply chains.

Developed analyses and recommendations concerning low-income energy assistance
coordination with low-income energy efficiency programs and utility payment collection
programs.

Drafted State of Michigan response to a US Department of Energy request for information on
offshore wind energy technology development opportunities.

Assisted in development of draft performance contracting enabling legislation, since adopted
by the State of Michigan.

For Verizon Business

>

Analyzed several potential new lines of business for potential entry by Verizon’s Global
Services Systems Integration business unit and recommended entry to the “Smart Grid”
market. This recommendation was adopted and became a major corporate initiative.
Provided market analysis and participation in various conferences to aid in positioning
Verizon in the “Smart Grid” market. Recommendations are proprietary to Verizon.

Led a task force to identify potential converged solutions for the “Smart Grid” market by
integrating Verizon’s current products and selected partners. Established five key
partnerships that are the basis for Verizon’s current “Smart Grid” product offerings.
Participated in the “Smart Grid” architecture team sponsored by the corporate Chief
Technology Officer with sub-team lead responsibilities in the areas of Software and System
Integration and Network and Systems Management. This team established a reference
architecture for the company’s “Smart Grid” offerings, identified necessary changes in
networks and product offerings, and recommended public policy positions concerning
spectrum allocation by the FCC, security standards being developed by the North American
Reliability Council, and interoperability standards being developed by the National Institute of
Standards and Technology.

Developed product proposals and requirements in the areas of residential energy
management, commercial building energy management, advanced metering infrastructure,
power distribution monitoring and control, power outage detection and restoration, energy
market integration and trading platforms, utility customer portals and notification services,
utility contact center voice application enablement, and critical infrastructure physical security.
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Lead solution architecture and proposal development for six utilities with solutions
encompassing customer portal, advanced metering, outage management, security
assessment, distribution automation, and comprehensive “Smart Grid” implementation.
Presented Verizon's “Smart Grid” capabilities to seventeen utilities.

Presented “Role of Telecommunications Carriers in Smart Grid Implementation” to 2009 Mid-
America Regulatory Conference.

Presented “Smart Grid: Transforming the Electricity Supply Chain” to the 2009 World Energy
Engineering Conference.

Participant in NASPInet work groups of the North American Energy Reliability Corporation
(NERC), developing specifications for a wide-area situational awareness network to facilitate
the sharing and analysis of synchrophasor data amongst utilities in order to increase
transmission reliability.

Provided technical advice to account team concerning successful proposal to provide
network services and information systems support for the California 1ISO, which coordinates
power dispatch and intercompany power sales transactions for the California market.

For Michigan Department of Natural Resources

>

>

Determined permit requirements under Section 316 of the Clean Water Act for all steam
electric plants currently operating in the State of Michigan.

Case manager and key witness for the State of Michigan in FERC, State court, and Federal
court cases concerning economics and environmental impacts of the Ludington Pumped
Storage Plant, which was the world’s largest pumped storage plant. A lead negotiator for the
State in the ultimate settlement of this issue. The settlement was valued at $127 million in
1995 and included considerations of environmental mitigation, changes in power system
dispatch rules, and damages compensation.

Managed FERC license application reviews for the State of Michigan for all hydroelectric
projects in Michigan as these came up for reissuance in 1970s and 1980s.

Testified on behalf of the State of Michigan in contested cases before the Federal Energy
Regulatory Commission concerning benefit-cost analyses and regulatory issues for four
different hydroelectric dams in Michigan.

Reviewed (as regulator) the environmental impacts and benefit-cost analyses of all major
steam electric and most hydroelectric plants in the State of Michigan.

Executive responsibility for development, maintenance, and operations of the State of
Michigan’s information system for mineral (includes oil and gas) rights leasing, unitization and
apportionment, and royalty collection.

In cooperative project with Ontario Ministry of Natural Resources, participated in development
of a simulation model of oil field development logistics and environmental impact on
Canada’s Arctic slope for Tesoro Qil.
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Question:

Answer:

U-17767 - May 22, 2015

Direct Testimony of D. Jester

Exhibit MSLC 02; Source MSLCDE 1.16
Page 1 of 1

MPSC Case No.: U-17767
Respondent: K.D. Johnston
Requestor: MSLC-1
Question No.: MSLCDE-1.16
Page: 1 of 1

Identify the specific government standards causing Mercury Vapor and
Metal Halide technologies to become obsolete as discussed by Witness K.
A. Holmes, Page KAH-11, lines 23-25. Specify when these technologies
may no longer be acquired, installed, maintained, or left in place by DTE.

Under the Energy Policy Act, signed by President Bush in August 2005,
manufacturers cannot make or import ballasts for mercury vapor lights
after Jan. 1, 2008. Similarly, the Energy Independence and Security Act
of 2007 imposed restrictions on the minimum efficiencies permissible for
many metal halide fixtures manufactured on or after Jan. 1, 2009. The full
text of the most recent act may be  found at
https://www.govtrack.us/congress/bills/110/hr6/text.
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NYSERDA’s Promise to New Yorkers:
NYSERDA provides resources, expertise,

and objective information so New Yorkers can
make confident, informed energy decisions.

Mission Statement:
Advance innovative energy solutions in ways that improve New York’s economy and environment.

Vision Statement:

Serve as a catalyst — advancing energy innovation, technology, and investment; transforming
New York’s economy; and empowering people to choose clean and efficient energy as part
of their everyday lives.

Core Values:
Objectivity, integrity, public service, partnership, and innovation.

Portfolios

NYSERDA programs are organized into five portfolios, each representing a complementary group of offerings with
common areas of energy-related focus and objectives.

Energy Efficiency and Renewable Energy Deployment Energy and the Environment
Helping New York State to achieve its aggressive energy efficiency Helping to assess and mitigate the environmental impacts of energy
and renewable energy goals — including programs to motivate production and use in New York State — including environmental
increased efficiency in energy consumption by consumers (residential, research and development, regional initiatives to improve environmental
commercial, municipal, institutional, industrial, and transportation), sustainability, and West Valley Site Management.
to increase production by renewable power suppliers, to support
market transformation, and to provide financing. Energy Data, Planning, and Policy

. . Helping to ensure that New York State policymakers and

Energy Technology Innovation and Business Development consumers have objective and reliable information to make
Helping to stimulate a vibrant innovation ecosystem and a clean informed energy decisions - including State Energy Planning,
energy economy in New York State — including programs to support policy analysis to support the Regional Greenhouse Gas Initiative
product research, development, and demonstrations; clean energy and other energy initiatives, emergency preparedness, and a
business development; and the knowledge-based community at range of energy data reporting.

the Saratoga Technology + Energy Park® (STEP®).

Energy Education and Workforce Development

Helping to build a generation of New Yorkers ready to lead and
work in a clean energy economy — including consumer behavior,
youth education, workforce development, and training programs
for existing and emerging technologies.
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Notice

This report was prepared by Energy and Resource Solutions and Optimal Energy in the course of performing work
contracted for and sponsored by the New York State Energy Research and Development Authority (hereafter
“NYSERDA”). The opinions expressed in this report do not necessarily reflect those of NYSERDA or the State

of New York, and reference to any specific product, service, process, or method does not constitute an implied or
expressed recommendation or endorsement of it. Further, NYSERDA, the State of New York, and the contractor
make no warranties or representations, expressed or implied, as to the fitness for particular purpose or
merchantability of any product, apparatus, or service, or the usefulness, completeness, or accuracy of any processes,
methods, or other information contained, described, disclosed, or referred to in this report. NYSERDA, the State of
New York, and the contractor make no representation that the use of any product, apparatus, process, method, or
other information will not infringe privately owned rights and will assume no liability for any loss, injury, or
damage resulting from, or occurring in connection with, the use of information contained, described, disclosed,

or referred to in this report.

NYSERDA makes every effort to provide accurate information about copyright owners and related matters in the
reports we publish. Contractors are responsible for determining and satisfying copyright or other use restrictions
regarding the content of reports that they write, in compliance with NYSERDA'’s policies and federal law. If you
are the copyright owner and believe a NYSERDA report has not properly attributed your work to you or has used it

without permission, please email print@nyserda.ny.gov
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Summary

This report presents the results of an initial analysis of the potential savings and barriers associated with upgrading

existing municipal street lighting throughout New York State to solid-state light-emitting diode (LED) technology.

Jurisdictions around the country have already begun to realize the benefits associated with upgrading to LED street
light technologies. Cities such as Boston, Los Angeles, New Orleans, and Seattle have already completed large-scale
conversions of their streetlights. Although there is some LED street lighting activity across New York State, there
are no clear options and mechanisms for enabling and facilitating systematic strategies to capture cost-effective

opportunities in the State.

S.1 Project Objective

The objective of this project was to understand the opportunity (e.g., benefits, costs, and obstacles) for New York
State to transition street lighting from conventional incandescent and high intensity discharge (HID) lighting
systems to high efficiency LED lighting. To understand the impact and to develop a roadmap for this transition,
this project:
e Developed an estimate of the existing municipal street lighting inventory in New York, in number
and type of technology.
e Determined the expected energy and maintenance savings that might be realized by converting to
LED lighting.
e Identified the regulatory, technical, informational, and financial barriers associated with large-scale
transition to LED lighting.

e Dissected the only currently available utility LED tariff in New York to better understand the street
lighting tariff options and trade-offs.

S.2 Project Approach

The overall project approach focused on identifying the magnitude of the opportunity, the financial costs and
benefits, and the barriers that need to be addressed. Street lighting tariffs in New York were reviewed. LED-specific
tariffs were compared to tariffs for conventional technologies, as well as to LED tariffs offered outside of New
York. Although LED street lighting is now a well-established technology, the current state of product development

was also explored.



A systematic approach was used to estimate the total number of existing municipal streetlights. Data was collected

from several municipalities and the results were extrapolated to estimate the statewide totals. This same approach

was used to estimate the current mix of technologies and wattages installed. Recent street lighting projects from

around the country provided a wealth of information regarding product, installation labor, and maintenance costs

and savings from conversions of conventional street lighting technologies to LED." All of this data was utilized to

predict net energy and cost savings impacts of a statewide street lighting strategy.

S.3 Summary of Conclusions

The overall conclusion of this study was that a statewide LED street lighting strategic engagement would greatly

benefit New York State for three reasons:

Taxpayers would benefit from lower municipal street lighting expenditures.

Utilities and municipalities would benefit from reduced maintenance.

The population in general would benefit from the significant contribution made toward meeting climate
impact goals.

Project conclusions included the following:

Approximately 1.4 million municipal streetlights across the State have the potential to be addressed by
a strategic street lighting strategy. This number includes both utility-owned (approximately 74% of the
estimated inventory when excluding New York City) and customer-owned streetlights.

The potential energy savings resulting from replacing all of these fixtures with equivalent LED fixtures
is estimated to be 524 GWh annually.

The financial savings from energy savings,are estimated to be nearly $28 million per year.

Savings from reduced maintenance is estimated to be $67 million per year.

Adding advanced controls where appropriate could add $2.2 million in savings.

The total annual savings potential, assuming municipal ownership for all existing street lights, is estimated
to be over $97 million statewide, as illustrated in Table S-1.

Table S-1. New York Statewide Savings Potential (assumes 100% municipal ownership)

Annual Energy Annual Total Annual Cost [ Total Installed
Annual Energy | Cost Savings Maintenance Savings Cost
Measure Savings (MWh) {$ Million) Savings ($ Million) {$ Million) (% Million)
LED Retrofit 523,995 $ 2793 % G705 |5 9497 | % 43587
Advanced Controls 41 891 3 22418 - 5 224 |5 41 41

1

Actual results in New York State may vary depending on ownership, tariff rates, the existing streetlight technology
being replaced, the LED replacement fixtures selected, municipal street lighting standards, etc.

S-2



Additional conclusions were:

The State of New York via the Office of General Services has potential to exercise buying power to
negotiate attractive pricing for LED products.

The majority of New York municipalities are currently unable to pursue LED street lighting conversions
with the majority of their streetlights due to lack of cost-effective rate tariffs offered by the utilities for
LED technology. A coordinated effort is needed to establish tariffs that represent the economic advantages
of LED lighting.

Technical lighting expertise is needed to ensure effective and successful implementation.

S.4 Future Considerations

If New York State decides to implement a coordinated statewide LED street lighting program, the following steps

would be critical to establishing a successful program:

1.
2.

Engage regulators and utilities to accelerate discussion and development of street light tariffs.

Produce a guide for municipalities that provides guidance on LED street lighting conversions utilizing
best practices from other municipalities that have completed projects.

Offer independent technical assistance for LED street lighting.

Investigate, develop, and offer LED tariffs and leasing options.

Identify benefits/impacts of aggregated purchases (i.e., multiple year procurements, multiple jurisdictions,
hybrid deals, etc.), including pricing discounts, enhanced warranties and/or other services provided by
manufacturers and service providers.

Consider the use of Energy Efficiency Portfolio Standard or Clean Energy Fund to support these steps or |
a portion of the capital cost of street lighting upgrades.

Explore the opportunity for financing through ESCOs, NY Green Bank, or other avenues. Streetlights can
be a prime candidate for financing due to their long service life and municipal/government ownership.
Identify funding opportunities available through federal and/or regional programs.



1 Street Lighting Inventory for New York State

Approximately 1.4 million municipal streetlights illuminate New York State and consume more than 990 GWh

annually.” Streetlight inventory data from 12 cities and towns in the State account for more than 453,000 individual

streetlights, and these data were analyzed to estimate the statewide population of streetlights. Detailed inventory data

was collected for five cities: New York City, Rochester, Yonkers, Syracuse, and Albany. Total street light counts

were collected for an additional seven locations including the cities of Buffalo, Mt. Vernon, and Oneonta and the

towns of Brookhaven, Huntington, Union, and Vestal. As shown in Figure 1-1, street light count and population

were plotted for each location:

Figure 1-1. Existing New York State Street Light Quantities vs. Population
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As shown in Figure 1-1, a strong correlation exists between population and the number of installed streetlights.

This relationship, coupled with population data for New York State, was used to estimate the number of streetlights

installed statewide.

Municipal streetlights are streetlights that are paid for by municipalities. They may be either owned by the municipality

or owned by the utility. They do not include privately funded street lights on private roads or nonmunicipal streetlights
that may be paid for by other government or non-government entities such as college or university campus streetlights,
street lights on prison roadways that may be the responsibility of the Department of Corrections, or bridge/tunnel
lighting in some areas that is the responsibility of the Port Authority. However, many of the findings and
recommendations of this report are applicable to all streetlights in New York.



To date, no previous statewide estimates of the total street light inventory in New York State have been published.
A 2011 report developed for the U.S. Department of Energy (DOE) attempted to estimate the total number of
streetlights installed nationwide.” The DOE analysis divided streetlights into two groups: “street lights” illuminating
local and collector roads and “highway lights” illuminating interstates, freeways, and expressways. Using this
simple population-weighted scaling approach, the results would equal approximately 3.3 million streetlights

installed in New York State.

Although there is significant variation between the total street light estimate developed in this study and the estimate
adapted from the DOE analysis, it should be noted that the DOE analysis relied on only 25 local government
inventories to represent the entire U.S. These inventories may not be representative of jurisdictions in New York
State. Furthermore, the DOE analysis divided streetlights into two groups: “streetlights” that illuminate local and
collector roads and “highway lights” that illuminate interstates, freeways, and expressways, so the methodology
used to estimate the number of lights differed between the two studies. Total streetlights were estimated using a
population-based approach somewhat similar to that used for this study, whereas highway lights were estimated
using data on the total lit mileage of highways in the U.S. and the typical highway light spacing. However, the
majority of highway lights in New York State are the responsibility of the municipality in which they are located
and are thus reflected in the inventories of those municipalities. Therefore, using this approach may in fact
double-count streetlights installed along highways. Recognizing the deficiencies in the initial DOE analysis, the
DOE, through the Municipal Solid-State Street Lighting Consortium (MSSLC), was in the process of developing
a new inventory of streetlights installed nationwide as this study was being completed for NYSERDA. The results

are now available and help inform overall street light inventories. *

The predominant lamp technology in existing streetlights in the State is high pressure sodium (HPS). Research

for this report shows that nearly 89% of all existing street lights in the State are equipped with HPS technology.’
Mercury vapor, incandescent, and metal halide lamps make up the majority of the remaining 11% of existing
streetlights. Figure 1-2 presents the distribution by lamp technology, and Figure 1-3 gives the distribution of HPS
lamps by wattage bin. Although a small number of LED streetlights are now installed in New York, the percentage
of the total is insignificant. No evidence was found to support induction lighting or low-pressure sodium in current

use for street lighting.

U.S. Department of Energy. 2011. Energy Savings Estimates of Light Emitting Diodes in Niche Lighting Applications.
Prepared by Navigant Consulting, Inc.,
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/nichefinalreport_january2011.pdf

See http://www]1.eere.energy.gov/buildings/ssl/pdfs/msslc_inventory-phasel.pdf.

NYC, which uses only HPS technology, is omitted from the analysis, the statewide share of HPS
street lights drops only slightly to 86%.



Figure 1-2. Existing New York State Street Light Technology Distribution
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Figure 1-3. Existing New York State HPS Street Light Wattage Distribution
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The five detailed inventories received from New York, Rochester, Yonkers, Syracuse, and Albany were used to
establish the statewide lamp technology distribution. For analysis purposes, all cities and towns in New York State
were distributed into small, medium, and large bins based on total population. For each population bin, the available
streetlight inventories for cities within that bin were weighted by population and used to estimate lamp technology
distributions for all cities within that bin statewide. Because of New York City’s unique characteristics, it was not
sorted into the aforementioned bins but instead considered separately using the actual inventory provided. Because
no inventory data was obtained for small locales (i.e., towns with populations of less than 10,000), streetlight
inventories for all towns in the state of Rhode Island with populations less than 10,000 were used as a proxy.
Despite their individual size, towns with populations less than 10,000 account for 802 of the 1,010 cities, towns,

and reservations in New York state and represent nearly 13% of the total New York State population.



Of the street light inventories obtained, only three reported the type of fixture. Typical fixtures are the cobrahead
style (Figure 1-4) and shoebox styler (Figure 1-5). While these inventories are insufficient to develop a statewide
distribution by fixture type, it is noted that New York City, representing 20% of total statewide streetlights, reported
that 92% of all street lights were of the cobrahead type.

Figure 1-4. Example of a cobrahead-style street light

Figure 1-5. Example of a shoebox-style street light




1.1 Estimated Savings and Associated Costs

LED street lighting represents an enormous potential opportunity for both energy and total cost savings. If all of

the streetlights identified in the inventory were owned by municipalities, replacing or retrofitting all existing

street lighting with energy-efficient equivalent LEDs would save approximately 524 GWh annually. To achieve
those savings, the total retrofit cost (i.e., total fixture cost and installation labor) is estimated to be approximately
$436 million.® Installing advanced controls enabling streetlight dimming for some portion of the night could save

an additional 42 GWh annually with a total installed cost of $41.4 million.” Table 1-1 provides a simplified analysis
of the estimated energy and cost savings if all streetlights in New York State were municipally owned and retrofitted

to LEDs.

It should be noted that the total annual cost savings are based on economics assuming municipal ownership of
streetlights and the ability for municipalities to realize discounted volume pricing for LED fixtures. However only
26% of the estimated streetlight inventory is under municipal ownership. Cost savings for utility-owned streetlights
may be different depending on the rates developed by utilities which would include amortization of capital costs,

cost of money, and other factors included in tariff rates.

Table 1-1. New York Total Savings and Cost Projections (assumes 100% municipal ownership)

Annual Energy Annual Total Annual Cost | Total Installed
Annual Energy | Cost Savings Maintenance Savings Cost
Measure Savings (M\Wh) (% Million) Savings ($ Million) {$ Million) {%$ Million)
LED Retrofit 523,995 $ 2793 | % 6705 | % 9497 | & 43587
Advanced Controls 41,991 3 22415 - 3 22415 41.41

Based on results from street lighting retrofit/replacement projects from across the United States. Actual results in New
York State may vary depending on ownership, the existing street light technology being replaced, the LED replacement
fixtures selected, level of volume discounts offered, municipal street lighting standards, etc. See Appendix for sources
of LED fixture costs and energy savings

Energy savings and cost associated with installation of adaptive controls found in the following sources:
http://cltc.ucdavis.edu/sites/default/files/files/publication/siminovitch-streetlighting.pdf

http://www.etcc-ca.com/sites/default/files/OLD/images/pge 0913 san_jose efficient street light report final.pdf



http://cltc.ucdavis.edu/sites/default/files/files/publication/siminovitch-streetlighting.pdf
http://www.etcc-ca.com/sites/default/files/OLD/images/pge_0913_san_jose_efficient_street_light_report_final.pdf

1.2 Estimated Energy Savings

To estimate the energy savings potential for a statewide municipal LED retrofit, all streetlights were first grouped
into bins by lamp technology type and wattage. As informed by the individual inventories, a conservative baseline
wattage was established for each bin. For example, for the 100—149 W HPS bin,® the baseline wattage was assumed
to be 100W. In general, the detailed street lighting inventories presented street light counts including lamp type

and nominal wattage. To account for ballast losses, these nominal wattages were converted to actual connected
wattages using typical ballast loss assumptions. Next, an average percentage of wattage reduction per fixture
(typically 52.5% or 55%, based on savings identified in case studies) was applied to each bin depending on the

size of the fixture. Finally, 4,161 estimated annual operating hours were applied to determine energy savings for
each bin.” The savings for all bins were summed to develop the estimated statewide annual savings. The analysis
conservatively omits savings for existing incandescent, induction, and fluorescent fixtures as these represent a small
percentage of the overall technology distribution and are not well grouped around common wattages. Further, for
analysis purposes, new street light installations are not considered and all existing fixtures are assumed to be the

cobrahead type.

Savings were estimated for advanced controls by first assuming that only 30% of existing street lights in New

York State are appropriate for controls. This assumption reflects the fact that there are both practical and aesthetic
barriers to implementing dimming controls on all streetlights. The California Lighting Technology Center estimates
30-50% savings are achievable based on available data.'” The analysis conservatively assumes a 30% savings
factor. These factors were applied to the estimated post-LED retrofit statewide street light energy consumptions

to estimate control savings.

1.3 Estimated Installed Costs

Similar to the approach used to estimate energy savings, costs for the LED retrofit were estimated assuming an
appropriate total installed cost (i.e., total fixture costs and installation labor) for each wattage bin. For example,

the 100-149 W HPS bin assumes a total retrofit cost of $281 per fixture based on the average cost observed for this
range of sizes from recent case studies and market reports. The cost assumptions are further described in

Section 3-4.

The street light inventory data was leveraged to develop more discrete wattage bins than those presented in Figure 2-3.
For example, the “Low (50-149 W)” bin for HPS street lights was further disaggregated to three separate bins (i.e.,
50-69 W, 70-99 W, and 100-149 W). This enabled a more accurate estimate of energy savings potential.

The annual operating hours assumption of 4,161 represents the simple average of the deemed annual street light
operating hours used by the six investor-owned utilities in NYS, as presented in their respective street light tariffs.

10 Siminovitch, M. 2010, “Taking the Long View on LED Street Lighting,” LD+A4 Magazine.



Costs for advanced controls were estimated assuming $100 installed cost per fixture. A 2009 adaptive controls
demonstration project in San Jose cited a per-fixture cost of $119."" Estimating $100 in this report assumes

purchasing power associated with a statewide effort, which would reduce total costs.

1.4 Estimated Energy Cost Savings

As of January 2014, only one of the New York State investor-owned utilities currently offers an established utility-
owned tariff for LEDs, making it difficult to predict total energy cost savings, given that 74% of the inventory is
utility-owned. This hypothetical energy cost savings analysis assumes costs consistent with energy delivery

charges from customer-owned tariffs from each investor-owned utility.' First, customer-owned tariffs were
reviewed to determine the appropriate energy delivery charges for each utility in the State. Next, the cities and
towns in the State were sorted into their respective utility service territories. Finally, the appropriate rate was applied

to the energy savings for each city and town.

1.5 Estimated Operation and Maintenance Cost Savings

Using a simplified approach, operation and maintenance savings for customer-owned street lights were estimated
at $50 per fixture annually based on typical replacement lamp costs, labor costs, and re-lamping frequency over the
life of the LED street light'” as compared with HPS. Note that for utility owned and/or maintained equipment,
the customer will not realize these operation and maintenance savings under current tariffs. However, this
exercise is useful to estimate the potential cost savings assuming that customer choice is expanded to include

LED tariffs.

Energy Solutions. 2009. “Pacific Gas and Electric Company Emerging Technologies Program, Application
Assessment Report 0913, LED Street Lighting and Network Controls, San Jose, CA.”

Investor-owned utilities include Central Hudson, ConEdison, National Grid, New York State Gas & Electric,
Orange and Rockland, and Rochester Gas and Electric

Maintenance savings from the reviewed case studies ranged from $20 to $124 per streetlight per year. To refine the
estimate, the costs to purchase and install HPS lamps and ballasts and the frequency of lamp/ballast replacements over
the life of an LED fixture were used to estimate operating and maintenance savings. The results of this analysis were
informed by the case study findings to arrive at the $50 per fixture annual savings. Actual maintenance savings may
vary depending on a municipality’s street light maintenance schedule for cleaning and replacement, the technology
being replaced, the LED replacement fixtures selected, etc.



2 Street Lighting Technical Opportunities

Virtually all types of existing street lighting can be replaced with LED lighting technology that will result in a host

of benefits to New York State municipalities and ratepayers. These benefits include:

e Reduced energy use and costs.

e Reduced maintenance and costs.

e Enhanced visibility and safety.

e  Greater perceived security.

e Reduced light pollution and protection of night sky visibility.

Figure 2-1. LED street lights can help to reduce light pollution, due to their inherent directionality

Source: https://flic.kr/p/4V4AcM Used with permission (https://creativecommons.org/licenses/by-sa/2.0/legalcode)

2.1 Performance Characteristics

As noted in Table 2-1, the latest generation LED street lights can meet or exceed the performance characteristics
of all other incumbent technologies. Table 2-1 provides the typical performance characteristics of various street

lighting technologies, including LEDs.


https://flic.kr/p/4V4AcM
https://creativecommons.org/licenses/by-sa/2.0/legalcode

Table 2-1. Performance Characteristics of Common Street Light Technologies™

Optical Color Ease of
b
Technology Efficacy (Net)? Cost Control Rendering (CRI ccT Life Control®
. . High Low Low - medium Very low Very warm Medium - high Low
High pressure sodium (20-25) (< 2,100K) (15,000 - 25,000 hrs)
Metal halid Medium - high Low Low - medium Medium Warm - cool Low - medium Low
etal hallde (21-34 Im/W) (60-75) (3,000K-4,200K) | (5,000 - 15,000 hrs)
Mercury vapor® Low N/AY L = GEaivGn Low Cool - very cool Medium - high Low
(10-17 Im/W) (20-50) (4,000K-6,000K) | (15,000 - 25,000+ hrs)
Induction Medium - high | Medium - high Low High Cool - very cool Very high Medium
(36-64 Im/W) (70-80) (3,500K-6,500K) | (50,000 - 100,000 hrs)
LED High - very high | Medium - High High Warm - cool Very high High
(36-90 Im/W) very high (70-90) (2,700K-5,700K) | (50,000 - 100,000 hrs)

Notes: CCT= correlated color temperature; K = °Kelvin

a)

b)

systems
d)

its manufacture and sale.

2.2Energy Savings

Net efficacy refers to delivered efficacy, which takes into account optical losses within a fixture.

Optical control refers to the ability of a fixture to direct the light emitted onto the desired surface accurately and evenly

Ease of control refers to the ability of a fixture to be easily turned on and off or dimmed using street lighting control

Mercury vapor is no longer available for new street lighting purchases due to a federal efficiency standard that prohibits

Energy savings resulting from the installation of LED street lights can be attributed to several factors including:

e Higher net efficacy

e Improved optical control

e Improved visibility with “white” light

For many applications, such as the replacement of cobra-head fixtures, LED street lights often have higher net

efficacies than other technologies, meaning that more light is directed out of the fixture per watt than with most

conventional technologies. Because of these higher net efficacies, LED fixtures are capable of producing

comparable light levels at lower wattages.

LED street lights often have better optical control, thereby reducing or eliminating the wasted light that spills

beyond the surface intended to be lit (including light directed into the night sky). For example, better optical control
can reduce or eliminate the overlighting that often occurs directly beneath an HPS street light fixture. This improved

optical control can also result in more uniform light distribution. Although it is still necessary to meet recommended

" Clinton Climate Initiative. 2010. Street Lighting Retrofit Projects: Improving Performance while Reducing Costs and

Greenhouse Gas Emissions, Independent research of current manufacturer data, including cut sheets and other
published specifications.



illuminance levels for various roadways, in some cases the more uniform distribution from LED street lights can
allow for greater energy savings. A common mistake is to size or compare LED replacements to other light sources
solely based on the lumen output of the fixture. When sizing an LED streetlight, the improved optical control must

be taken into account in order to maximize energy savings and reduce LED cost.

Finally, the bluish-white spectral content (i.e., cooler color temperature) of LED light sources can offer improved
visibility and energy savings benefits compared to traditional light sources with a more yellow-orange color content,
such as with HPS. These benefits occur only at low light levels, referred to as “mesopic” light levels, which are
applicable to street lighting applications. The Lighting Research Center at Renssaeler Polytechnic Institute in

New York State has been an industry leader' in identifying and understanding these benefits and enabling

adoption by industry standards organizations such as the Illuminating Engineering Society (IES). When applying
IES guidelines,'® LED street lights can provide equivalent visibility as HPS street lights at lower light levels and

lower wattages.

When all of these factors are taken together, LED street lights may use 45-70% less energy than existing HPS
street lights, which represent the majority of street lights currently installed state-wide. Savings may be even
greater when LED street lights are replacing mercury vapor or incandescent fixtures. Table 2-2 provides the
average energy savings of LED street lights compared to various sizes of HPS street lights, based on recent case

studies of installations across the country'” (see Appendix).

Table 2-2. Typical Energy Savings Associated with Replacing HPS with LED

Light Output
Variable Low Medium High
Base technology 70 WHPS 150 W HPS 400 WHPS
Base input wattage (W) 90 190 455
LED % wattage savings range vs. base 45%-65% 45%-65% 45%-70%
Avg wattage savings 55.0% 55.0% 57.5%
LED equivalentrange (W) 32-54 67-114 137-273
LED avg equivalent (W) 40.5 85.5 193.4
LED light output (Im) 2251 to 5827 3756 to 12019 9706 to 26665

replacement fixtures selected, municipal street lighting standards, etc.

10

Lighting Research Center at RPI. 2008. “Mesopic Street Lighting Demonstration and Evaluation Final Report,”.
IES. TM-12-12: Spectral Effects of Lighting on Visual Performance at Mesopic Lighting Levels.
Actual results in New York may vary depending on the existing street light technology being replaced, the LED




2.3 Maintenance Savings

Street light maintenance can be costly. Replacing a lamp, ballast, or photocell often requires a bucket truck,
specially trained electricians, and, potentially, traffic control. All of these costs combined can amount to hundreds
of dollars per component replacement. When used in conjunction with long-life electronic drivers and photocells,
LED street lights can significantly reduce maintenance costs by reducing or eliminating the need to change failed
bulbs, ballasts, and/or photocells, typically done on an annual basis for HPS systems. Periodic cleaning of
streetlights will still be necessary, depending on fixture design and local conditions (Figure 2-2). Thus, the savings
can vary widely depending on current practices and costs. Based on recent case studies,'® LED street lights are

estimated to save $50 per fixture per year in relamp/reballast and other maintenance costs.

Figure 2-2. Replacement of lamps typically requires the use of a bucket truck, which can be costly

LED lighting systems include drivers, which serve a similar function to that of HID ballasts. Some LED streetlight
manufacturers have worked with LED driver manufacturers to develop drivers with lifetimes that coincide with

the lifetime of their LED streetlights (e.g., 50,000-100,000 hours). Additionally, common warranties for HPS
ballasts were observed to be between 2-5 years,'” where LED street light manufacturers are developing warranties
of 5-10 years for their respective products. Cities that have completed large-scale LED street light conversions
including Seattle and Los Angeles have reported LED driver failure rates much lower than failure rates of HID
ballasts. A strong specification to ensure long-life drivers and photocells is essential to fully realize the maintenance

savings of LED technology.

Actual maintenance savings may vary depending on a municipality’s street light maintenance schedule for cleaning

and replacement, the technology being replaced, the LED replacement fixtures selected, etc. Sample of maintenance
cost references (see appendix for full list of sources):
http://www.darien.il.us/government/minutes/2013/Council/130304/Supporting%20Documentation/Attachm
entB-2013StreetLightMaint.pdf;
http://appsl.eere.energy.gov/buildings/publications/pdfs/ssl/2011_gateway-msslc_sacramento.pdf, p. 8.1.

HPS ballast warranties reviewed include those offered by GE, Osram-Sylvania, and Advance
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2.4 Current LED Street Light Costs

The cost of LED street lights can vary widely depending on the make and model selected, the light output of the
fixture, the construction of the fixture (i.e., whether components are replaceable), as well as the quantity of fixtures
purchased and whether any discount for bulk purchases is provided. However, prices for these fixtures have dropped
dramatically over the past several years and continue to do so. For example, some replacement LED street lights for
residential roadways are now available for less than $100.%° Decorative post-top LED decorative fixtures have
higher prices and greater cost variations due to the range of aesthetic designs, different light distribution
requirements that necessitate a more complex product solution, and lower economies of scale due to the fact

there are far fewer decorative streetlights than cobrahead streetlights.

The most important factor that affects fixture cost is the light output. Typically, higher light output means greater
cost. Table 2-3 presents the range of costs for LED street lights by size (light output) and type (cobrahead fixture or

decorative retrofit kit) based on actual costs from recent case studies and market research.

Retrofit costs for existing decorative fixtures are listed, as opposed to new fixture costs, because retrofit
opportunities represent the vast majority of the potential LED street light projects in New York. Although new
and complete LED cobrahead replacement fixtures are a cost effective option, new and complete LED decorative
fixtures typically incur a cost premium due to the materials and design associated with these types of fixtures.
Retrofit kits (including the LED module and driver) for existing decorative street lights typically represent a more
cost-effective solution rather than replacing the entire fixture, and are more likely to be used. An overview of the

corresponding simple paybacks for these types of products can be found in Section 3-6.

Table 2-3. Typical LED Street Light Retrofit and Replacement Costs

Light Output
Low (<50W) Medium (50W-100W) High (>100W)
LED Fixture Type Min Max Min Max Min Max
Decorative retrofit kit $350 $615 $550 $950 $750 $1,450
Cobrahead fixture $99 $225 $179 $451 $310 $720

The range of fixture and retrofit kit costs in Table 2-3 for each of the three light output ranges primarily reflects the
range in costs for comparable fixtures across manufacturers, as well as the potential cost reduction resulting from

volume pricing for these fixtures.'

2 “Cree Introduces Industry's First $99 LED Street Light as a Direct Replacement for Residential Street Lights,”

The Wall Street Journal. August 6, 2013.

*1 " Sources for LED fixture costs can be found in the Appendix.
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By taking advantage of current market prices, leveraging aggregate purchases to large-scale street light installations,
and implementing best practice product selection and procurement strategies from other jurisdictions, it is expected

that the typical cost per fixture can adhere to the low end of the cost range presented in Table 2-3.

2.5 Future LED Street Light Cost

The cost of LED street lights has been decreasing rapidly as the technology matures. For example, Seattle City
Light (SCL) in Seattle, Washington, has been in the process of a phased LED street light replacement project since
2009. Each year, the cost of equivalent LED street lights has fallen significantly. Table 2-4 tracks the decline in cost
of a 70-W LED cobrahead street light used by the city of Seattle, which replaced a 100 W HPS cobrahead fixture.

Table 2-4. SCL Example of LED Street Light Cost Reduction over 4-Year Period®

Seattle streetlight experience (for purchases of 2,000+ units)

$369 $288 $239 $204 $179

As the technology matures, the price reductions are expected to slow and follow a logarithmic curve. Figure 2-3 is
reprinted with permission from a 2013 DOE report regarding SCL’s street lighting efforts shows the historical and
predicted pricing trend for LED street lights.

2 ys. DOE., “MSSLC: Shaping the Future of Street Lighting,” September 2013, pg. 5. Per correspondence from

Carol Anderson, Seattle City Light, pricing dropped slightly in Summer 2013 to $172.
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Figure 2-3. Seattle City Light (SCL) LED Street Light Pricing Trend”
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If Figure 2-3 is applied to the City of Seattle’s current fixture cost data, the street light that cost Seattle $179 in
2013 is predicted to cost approximately $125 in 2017.

2.6 Economics of an LED Street Light Retrofit or Replacement
Retrofitting or replacing existing street lights with LEDs can be very cost-effective, especially at scale with
conventional “cobrahead” street lights, which make up the vast majority of the installed base. Based on data and
analysis from recent case studies, the simple payback of replacing an existing cobrahead street light with an
equivalent LED fixture can be between less than four years to up to eight years, before any energy efficiency
program administrator (PA) incentives are applied. Decorative fixture retrofits are not always as cost-effective,

with paybacks approaching nine years or greater, not taking into account energy efficiency incentives.**

» MYPP = Multi-Year Program Plan. Figure is reprinted with permission from U.S. DOE, “SSL Pricing and Efficacy

Trend Analysis for Utility Program Planning,” October 2013, pg. 32

* " To calculate simple payback, a distribution charge of $.055 was used, which was an average rate derived from a

review of New York State IOU tariffs. The analysis does not account for the cost of money.

14



With PA incentives included, some jurisdictions have realized simple paybacks of between one and three years.
Table 2-5 provides a range of simple paybacks (without PA incentives) expected for street light retrofits for various

fixture sizes and types.

Table 2-5. Retrofit/Replacement Projects: Current Expected LED Street Light Simple Paybacks®

Light Output
Low (<50W) Medium (50W-100W) High (>100W)
Fixture Type Min Max Min Max Min Max
Decorative 14.2 20.2 14.1 213 12.5 18.6
Decorative kit 9.7 15.1 10.7 17.0 8.9 16.0
Cobrahead 3.6 5.6 4.0 7.7 3.9 7.7

a .. . .
Assumes no program administrator incentives. Does not account for cost of money.

2.7 Economics of LED Street Light Installations — Investor-Owned
Utility Perspective
Simple payback is a relatively straightforward metric that can be used to put street light projects into understandable
financial terms for streetlights owned by municipalities. However an investor-owned utility’s economic perspective
is different for the streetlights they own. As investor-owned businesses, utilities must consider the capital
requirements and impact on revenues and earnings. Any large-scale conversion of utility-owned streetlights will
require a large amount of utility capital. Although this capital is ultimately recouped over time through rates, it can
have a near-term negative impact on a utility’s financial position. Furthermore if the corresponding LED rate offered
by the utility to support the conversion is less than the rates offered for the other technologies that are replaced, the
utility’s revenue will decrease. Both of these factors may have a negative impact on the utility’s financial standing,

and can therefore be of concern to utility executives, regulators, and investors.
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3 Barriers and Challenges

Despite all of the benefits provided by LED street lighting technologies, significant barriers must be overcome

before municipalities can act upon these opportunities. These barrier categories include:

e Regulatory — The lack of options or financially attractive rates offered by utilities for LED street lighting.
e Financial — The capital cost of purchasing and/or upgrading street lights.
e  Technical — The technical expertise needed to design or assist in a street lighting upgrade.

Although energy efficiency programs in general have a lot of experience addressing economic and technical barriers
of energy efficiency, the unique regulatory barriers make implementing LED street lighting projects particularly

challenging. Understanding these barriers requires an understanding of street light ownership and rate structures.

3.1 Street Light Ownership and Utility Tariffs

Streetlights are either owned by the utility customer (including municipalities, towns, cities, etc.) or by the utility.
Depending on fixture ownership, there are significant differences in the operational costs, potential savings, options,
and the barriers a utility customer will face in pursuing a street light upgrade. An estimated 59% of New York
State’s municipal streetlights are owned by the utilities and the remaining are owned by municipalities.* This
number is heavily influenced by the fact that New York City owns all of its streetlights; if the city is omitted, the

percentage of utility-owned street lights increases to 74%.

3.2 Utility-Owned Street Lights

When streetlights are owned by the utility,? the street lighting service is typically provided through a rental/leasing
arrangement in which the utility company retains ownership of the equipment and is responsible for maintenance.
The utility customer pays a fixed monthly charge for this service, but does not acquire the ownership or build equity

in assets for the streetlights.

When streetlights are owned by the utility, the customer’s choice of street light technologies is limited to the utility’s
current options as defined by the approved rates and tariffs. While utilities generally offer several options for street

lighting technologies, as of January 2014, only one New York State utility, Orange and Rockland (O&R), offers an

2 This estimate was developed using broad assumptions of ownership based on utility territory. For National Grid,

RG&E, Orange & Rockland, NYSEG, and Central Hudson, it is assumed that 90% of the streetlights within their
respective service territories are utility-owned. PSEG-LI assumes that 50% of streetlights are utility-owned. For Con
Edison and all municipal utilities, it is assumed that 100% of streetlights are customer-owned. These assumptions were
informed by collected inventories and available literature, but they should only be interpreted as preliminary estimates.
Additional data from the utilities would be required to improve the accuracy of the estimate.

% For New York State excluding New York City, the estimate is approximately 74% of the streetlights.
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LED option within their utility-owned street light tariff. This is important because if a jurisdiction chooses to reduce
the cost of their streetlights through a more energy efficient LED option, but does not own their street lights, it will

not be able to choose LEDs unless a specific LED street light option and corresponding rate is offered.

The lack of LED implementation options or cost-savings opportunities for utility-owned streetlights has led to
legislation in Massachusetts, Rhode Island, and Maine to allow jurisdictions to purchase street lights from their

utility so they have the option to replace their street lights if they choose to do so.

3.3 Customer or Municipality-Owned Street Lights

In contrast to utility-owned streetlights, customers, and municipalities that own their street lights*’ may choose
any technology that complies with basic technical specifications, freeing them to choose more energy efficient
technologies that the utility may not otherwise offer. Furthermore, when customers own their own lights they may
upgrade the equipment at any time. In unmetered situations, the customer or municipality typically provides
manufacturer specification sheets and other documentation to inform the utility of the expected electricity usage

of the streetlights. The utility then develops a fixed monthly rate based on estimated consumption.

Because of the increased flexibility offered when customers own their streetlights, as well as the potential for
significant cost savings, a small number of New York State municipalities*® have purchased their street lighting
systems from the local electric utility company. In other states, this practice is more widespread. In Massachusetts,
more than 75 out of a total of 351 municipalities have purchased their streetlights from the utility with many more in
process. Where these buyouts have occurred, municipalities have reported substantial cost reductions. However, it is
the utility company’s option to sell the street lighting systems so the potential for cost savings will depend on many
factors, including timing, scale, and negotiations with the utility. A 2007 audit by the New York State Comptroller
found that if the five audited jurisdictions bonded to buy their street lighting systems instead of leasing their street
lighting equipment from their local electric utility, they could save over $13 million over the term of the 20-year
bonds.” As noted previously, several states including Massachusetts, Rhode Island, and Maine have passed

legislation that requires utilities to allow street light system purchases by municipalities.*’

Given that customers who own their streetlights are able to access the opportunities afforded by LEDs, albeit
often with rates for nonmetered assets, overcoming the regulatory barriers with utility-owned street lights is

currently the biggest obstacle to overcome.

7 Asnoted earlier, this is estimated to be approximately 25% of the total street lights in New York State when excluding

New York City.

Penfield, NY purchased their street lights from Rochester Gas and Electric in 1995. Union, NY purchased their street
lights from NYSEG in 1998.

Office of the New York State Comptroller. 2007. “Street Lighting Cost Containment.”

28

29
3 Massachusetts Restructuring Utility Industry Act, Chapter 164, Section 34a, 1997. Rhode Island Municipal Street
Light Investment Act, 2013. Maine Energy Cost Reduction Act, 2013.
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4 Status of New York State Utility-Owned Street Lighting
Rates

As of January 2014, O&R is the only New York State investor-owned utility (IOU) that offers an LED rate for
utility-owned street lighting. Other IOU municipal customers who do not own their street lights are currently
unable to achieve an LED street light conversion via utility tariffs. Interestingly, if a jurisdiction in O&R’s territory

decided to convert from HPS to LED, the total monthly charge would be 12% higher for the LED fixture.

Street lighting rates are complex and can be challenging to dissect. As shown in Figure 4-1, a general industry
rule-of-thumb, the 60-20-20 rule, says that 60% of a street lighting rate is made up of the capital required to install
the street light (including equipment costs), 20% is made up of the energy cost including transmission and delivery,
and the remaining 20% is allocated for ongoing streetlight maintenance.”' This breakdown means that while LED
fixtures will save on energy and maintenance costs, some or most of these cost savings could be negated if rates
are based on a selection of higher cost LED fixtures. This can be seen when breaking down and comparing O&R’s

rates for HPS and LED fixtures.

Figure 4-1. Breakdown of Common Utility-Owned Street Light Tariff

Make-up of a Utility-Owned Street Light Tariff
[+ Generation Charge (Energy)
<209 — Highest at Peak, Lowest at Off-Peak LED@
Transmission and Distribution Charge (T&D)
L — Operating, maintaining, depreciation of infrastructure
[+ Lighting Asset Base Charge
— Poles, wires
~60% — Fixtures (20 yr life) LED‘.‘
— Photocells, lamps, brackets, etc
— — Labor
Operation and Maintenance of Lighting System Charge
~2 ()0 — Lamps, photocells, brackets, refractors, etc LED@
— Painting, covers
L — fuses
48

3 Stevens, M., 2012. “Investor Owned Utility Financial Perspective.” Presented at the August 2012 Municipal

Consortium LED Street Lighting Workshop, Boston, MA.
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4.1 Analyzing Orange and Rockland’s LED Rate

O&R’s current tariff>> contains two LED options: a 70W and 100W rate. Both rates identify the expected lumen

output, total wattage, and delivery charge for each option. For this analysis, as shown in Table 4-1, the rates for

the 70W HPS and 70W LED options were compared. The monthly rate for the LED fixture is greater than the

HPS, yielding an estimated monthly charge for the LED fixture that is 12% greater than the HPS fixture it is

intended to replace.

Table 4-1. Analysis of Existing O&R Street Light Rates

Current O&R Rate Current O&R Rate ERS/Optimal Estimated
70W HPS 70W LED LED Rate
Street Light Cost $71 $531 $150
Watts Used (with ballast/driver) 108 74 43
Monthly Rate for lamp type $14.56 $19.39 $12.39°
Estimated monthly charge® $25.96 $29.27 $20.88°

a

for assumptions and rates.

the actual rate.

Equals Monthly Rate plus other fixed charges plus variable charges times monthly kWh; see Appendix

A rough estimate only. A specific analysis using O&R’s rate methodology would be required to determine

A review of the capital cost assumptions for LED fixtures in these rates found the costs to be substantially higher

than what is currently reflected in the market.*® In addition, the use of a 70W LED fixture in the rate appears to be

oversized (i.e., too high a wattage and potentially too much light) compared with the HPS fixture it was intended to

replace. A common misconception is that a replacement LED fixture should be selected based solely on lumen

output relative to the existing fixture. For a number of reasons, including the improved optical control of LED

fixtures and the perceived brightness with higher color temperature light sources, a lower wattage replacement that

still meets recommended illuminance levels may be more appropriate and cost-effective. It should be noted that

identifying appropriate replacements may call for additional technical analyses and planning. That being said,

updated cost assumptions and the selection of a lower wattage fixture, where appropriate, could yield an LED tariff

rate that provides an O&R customer as much as a 24% cost savings over an HPS fixture, as shown in the

comparison of O&R’s rates to a revised estimated LED rate in Table 4-1.

32

the rates used in this discussion.
33
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5 Future Considerations

The barriers to the street lighting energy efficiency opportunity are regulatory, technical, and financial. Each barrier
will require a specific approach to be addressed successfully. Of these barriers, the most significant is the regulatory
barrier: the lack of rate tariffs or financially attractive rates for LED street lighting, especially with utility-owned
streetlights. For many jurisdictions in New York State, these regulatory barriers must be addressed before the

jurisdiction will face the technical and financial barriers.

5.1 Addressing Regulatory Barriers

The following are options for addressing regulatory barriers:

e Engage New York State regulators and utilities regarding current and proposed tariff options and barriers.

e Propose strategies/methods for developing and/or adjusting LED tariffs to better reflect current market
realities and promote efficiency.

e Complete more in-depth research into tariff models found in New York State. Explore financial
mechanisms that may motivate utilities to develop tariffs and streetlights to expand customer choice and
LED options.

e Publish a report on the street lighting energy efficiency opportunity to equip stakeholders with knowledge.
Stakeholders must understand the issues and opportunities.

5.2 Addressing Technical and Educational Barriers

The following are options for addressing technical and educational barriers:

e Develop and publish a guide for LED street light upgrades for use by jurisdictions and municipalities. This
guide will include guidance on how to specify the appropriate fixture to ensure high-quality and long-
lasting installations. The guide will address technical issues such as selection of LED fixtures for a given
application and avoiding over-lighting roadways along with potential technical issues such as comparative
component failure rates, etc. The guide will also outline a process for conversions using best practices
from other jurisdictions. The Lighting Research Center and the Municipal Solid-State Street Lighting
Consortium (MSSLC) recently developed similar guides, which can be used as either a reference or as the
framework for future publications:

o  Sustainable Roadway Lighting Seminar (http://www.nyserda.ny.gov/Cleantech-and-
Innovation/Transportation/Transportation-Research/Transportation-Reports)

o  U.S. Department of Energy Municipal Solid-State Street Lighting Consortium (MSSLC) Model
Lighting Specification (http://energy.gov/eere/ssl/model-specification-led-roadway-luminaires)

o  Examples of guides in other states include the following:
Efficiency Vermont -
http://www.efficiencyvermont.com/docs/for_my_business/lighting_programs/StreetLightingGuide.pdf
Massachusetts Metropolitan Area Planning Council -
http://www.mapc.org/system/files/bids/Retrofit%20Streetlights%20with%20LEDs.pdf
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e Identifying appropriate LED replacements for existing fixtures may call for additional technical analyses
and planning beyond the capabilities of local jurisdictions. Assist jurisdictions with the technical aspects
of street light conversions, such as establishing baseline inventories, design and technical assistance, etc.
This assistance may also include presentations, webinars, and other one-on-one outreach to keep
jurisdictions and other stakeholders apprised of current market information and best practices.

5.3 Addressing Financial Barriers

The following are options for addressing financial barriers:

o Identify benefits/impacts of aggregated purchases (i.e., multiple year procurements, multiple jurisdictions,
hybrid deals, etc.), including pricing discounts, enhanced warranties, and/or other services provided by
manufacturers.

e  Consider coordination with New York State Office of General Services and entities responsible for street
lighting purchase and procurement to specify and manage aggregated purchases.

e  Consider the use of Energy Efficiency Portfolio Standard or Clean Energy Fund to support the above steps
or a portion of the capital cost of street lighting upgrades. Support can be applied to reducing the cost of
new LED fixtures and/or to pay the remaining depreciated cost of streetlights removed before utilities
have recovered their costs.

e  Explore the opportunity for financing through ESCOs or other similar means. Streetlights are a prime
candidate for financing due to their potentially long service life and municipal/government ownership
and/or operation.

e Research associated funding opportunities available through federal and/or regional programs.
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Appendix: Data Sources and References

The following sources were used to determine fixture wattages, equivalencies, and costs (including fixture, material

and labor costs). Only data from within the past year was referenced for LED fixture costs due to the rapid decline in

the cost for this technology over the past several years.

e DOE gateway demonstration — Kansas City street light project (June 2013)

@)
@)

Replaced a range of HPS street lights, including 100 W — 400 W
Mean energy savings was 39%, often with lower light levels. Net increase in average efficacy is 15%
http://apps].eere.energy.gov/buildings/publications/pdfs/ssl/2013_gateway-msslc_ke.pdf

e LA street light retrofit (July 2013):

@)
@)
O

Replaced a range of HPS street lights

Avg. LED fixture cost = $245 in 2012 (covers range of wattages)

Goal was 40% energy savings, achieved 63% savings
http://www.forbes.com/sites/justingerdes/2013/07/3 1/los-angeles-completes-worlds-largest-led-street-

light-retrofit/
http://photos.state.gov/libraries/finland/788/pdfs/LED_Presentation_Final June 2013.pdf

e  Asheville, NC street light retrofit (May 2013)

@)
@)

Avg. fixture cost = $267 (7,583 installed @ $2,024,181)

Approximately 50% savings
http://www.usdn.org/uploads/cms/documents/asheville-led-streetlights-and-green-capital-
improvement-program-best-practices-case-study.pdf

http://www.ashevillenc.gov/Portals/0/city-
documents/sustainability/Webpage%20City%200f%20Asheville%20LED%20Street%20Light%20

Program.pdf

e Jowa case studies

41% — 63% energy savings over HPS (9 projects, 2 outliers = 29% and 78% savings)
Some fixtures intended to replace 150 W HPS were used to replace 400 W HPS due to the recognition
that the existing illuminance in those areas was higher than necessary.

http://archive.iamu.org/services/electric/efficiency/Street%20Lighting/StreetLightingHandbook.pdf

e Ann Arbor, MI case study (2011 — maintenance savings reference):

o

$124/year labor and materials to maintain/replace MH lamps
http://www.a2 gov.org/departments/systems-planning/energy/Documents/LED _Summary.pdf

e City of Los Angeles “Changing our Glow for Efficiency”, June 2013

o O O O

2009 - $432
2010 - $298
2011 - $285
2012 - $245

http://photos.state.gov/libraries/finland/788/pdfs/LED_Presentation Final June 2013.pdf
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http://photos.state.gov/libraries/finland/788/pdfs/LED_Presentation_Final_June_2013.pdf
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http://www.usdn.org/uploads/cms/documents/asheville-led-streetlights-and-green-capital-improvement-program-best-practices-case-study.pdf
http://www.ashevillenc.gov/Portals/0/city-documents/sustainability/Webpage%20City%20of%20Asheville%20LED%20Street%20Light%20Program.pdf
http://www.ashevillenc.gov/Portals/0/city-documents/sustainability/Webpage%20City%20of%20Asheville%20LED%20Street%20Light%20Program.pdf
http://www.ashevillenc.gov/Portals/0/city-documents/sustainability/Webpage%20City%20of%20Asheville%20LED%20Street%20Light%20Program.pdf
http://archive.iamu.org/services/electric/efficiency/Street%20Lighting/StreetLightingHandbook.pdf
http://www.a2gov.org/departments/systems-planning/energy/Documents/LED_Summary.pdf
http://photos.state.gov/libraries/finland/788/pdfs/LED_Presentation_Final_June_2013.pdf

Seattle, WA case study

Field test results

Economic analysis
http://www.seattle.gov/light/streetlight/led/docs/SCL%20LED%20Consultant%20Report.pdf
Tucson, AZ case study

o  Maintenance savings reference
o  $150 per HID lamp replacement
http://www.tucsonaz.gov/files/ocsd/CMS1_037814.pdf

Darien, 11 case study

o  Maintenance cost reference (street light repair)
http://www.darien.il.us/government/minutes/2013/Council/130304/Supporting%20Documentation/

AttachmentB-2013StreetLightMaint.pdf

DOE gateway demonstration — Sacramento, CA street light project (December 2011)

o  Referenced for maintenance and installation costs only
http://apps|.eere.energy.gov/buildings/publications/pdfs/ssl/2011 gateway-msslc_sacramento.pdf

Loveland, CO — fixture costs (4/25/2013)

o  Cobrahead: $375 - $1,118
o  Decorative: $600 — $1,609
http://www.ci.loveland.co.us/modules/showdocument.aspx?documentid=15201

Orlando, FL article (October 2013)

o  LED fixture costs
o  LED equivalency info
http://articles.orlandosentinel.com/2013-10-05/business/os-dark-sky-light-pollution-20131005 1 led-

streetlights-orlando-utilities-commission-light-pollution

DOE gateway demonstration — Central Park decorative post-top fixtures (Sept 2012)

Pg. 3.1 - maintenance costs

$111.60 per luminaire per year:

$65.60 for pole/fixture/ballast maintenance

$46.00 for lamp replacement
http://appsl.eere.energy.gov/buildings/publications/pdfs/ssl/2012_gateway_central-park.pdf

O O O O

DOE report — “SSL Pricing & Efficacy Trend Analysis for Utility Program Planning” (Oct 2013)

o  Page 32: $/klm trend for street lights (data from Seattle City Light)
http://apps].eere.energy.gov/buildings/publications/pdfs/ssl/ssl trend-analysis 2013.pdf
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http://www.ci.loveland.co.us/modules/showdocument.aspx?documentid=15201
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http://articles.orlandosentinel.com/2013-10-05/business/os-dark-sky-light-pollution-20131005_1_led-streetlights-orlando-utilities-commission-light-pollution
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/2012_gateway_central-park.pdf
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-analysis_2013.pdf

TableA-1: Analysis of O&R Street Light Rates is based on the following example in which O&R’s
actual charges were applied according to the technology chosen.

Actual monthly costs may vary depending on the location of the street light and other factors (e.g.,
underground service, bracket type, etc.). The rates used, with the sole exception of the ERS/Optimal
Estimated LED Monthly Rate, are based on the O&R tariff information found on the utility website:
http://www.oru.com/aboutoru/tariffsandregulatorydocuments/newyork/index.html)

ERS/Optimal
Tariff Descriptions and Inputs O&R Current | O&R Current Estimated
70W HPS 70W LED Rate LED Rate
Rate
Watts Used (with Ballast/driver) 108 74 43
Monthly Costs/Rates
(1) Monthly Rate (Delivery Charge) — (fixed) $14.56 $19.39 $12.39
(2) Additional charges (if applicable)
Underground Service — (fixed) $5.04 $5.04 $5.04
Fifteen Foot Bracket — (fixed) $0.51 $0.51 $0.51
(3) Competitive Service, Municipal Undergrounding,
Energy Efficiency Charges
25. Energy Cost Adjustment (a) thru (e) variable)* $0.00208 $0.00208 $0.00208
26. System Benefits Charge (variable)* $0.00438 $0.00438 $0.00438
29. Transition Adjustment Charge (variable)* $0.00077 $0.00077 $0.00077
(4) Temporary Surcharge/kWh (variable)* $0.00549 $0.00549 $0.00549
(5) Merchant Function Charge/kWh (variable)* $0.0049 $0.0049 $0.0049
(6) Billing and Payment Processing Charge- (fixed) $1.02 $1.02 $1.02
(7) Market Supply Charge (variable)* $0.08396 $0.08396 $0.08396
(8) Increase in Rates and Charges (variable depending on 0 0 0
municipality)
Sum of all Variable Charges $0.10158 $0.10158 $0.10158
*prices as of dates indicated by sourced documents
Application of Cost Variables (Assuming all Additional Charges apply)
Assumes 440 Monthly Burn Hours
kWh= (Total Wattage/1,000)*Monthly Burn Hours 47.52 32.56 18.92
Sum of Variable Costs (kWh times variable charges) $4.8270816 $3.3074448 $1.9218936
Sum of Fixed Costs $21.13 $25.96 $18.96
Sum of Total Monthly Charges $25.96 $29.27 $20.88
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http://www.oru.com/aboutoru/tariffsandregulatorydocuments/newyork/index.html
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/electricenergycostadjustment/ECA3-33.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/electricsystembenefitscharge/SBC3-03.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/transitionadjustmentcharge/TACS3-05.pdf
https://www.oru.com/documents/tariffsandregulatorydocuments/ny/electrictemporarystateassessment/TSAS3-05.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/merchantfunctioncharge/MFC3-33.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/electricmarketsupplycharge/MSC3-33.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/electricincreaseinratesandcharges/electricRTS6.pdf
http://www.oru.com/documents/tariffsandregulatorydocuments/ny/electricincreaseinratesandcharges/electricRTS6.pdf

NYSERDA, a public benefit corporation, offers
objective information and analysis, innovative programs,
technical expertise, and funding to help New Yorkers
increase energy efficiency, save money, use renewable
energy, and reduce reliance on fossil fuels. NYSERDA
professionals work to protect the environment and
create clean-energy jobs. NYSERDA has been
developing partnerships to advance innovative energy
solutions in New York State since 1975.

To learn more about NYSERDA'’s programs and funding opportunities, visit
nyserda.ny.gov or follow us on Twitter, Facebook, YouTube, or Instagram.

New York State toll free: 866-NYSERDA
Energy Research and local: 518-862-1090
Development Authority fax: 518-862-1091
17 Columbia Circle info@nyserda.ny.gov
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1. EXECUTIVE SUMMARY

There are approximately 4.96 million municipal’ street lights in the Northeast and Mid-
Atlantic region using 3.17 TWh of electricity annually.? These street lights are composed
primarily of High Pressure Sodium (HPS), Metal Halide (MH), and Mercury Vapor (MV)
technology, but Light Emitting Diode (LED) technology is now capable of cost-effectively
replacing traditional street light technologies. LEDs use less than half the energy consumed by
traditional lights and last significantly longer. If all street lights in the region are converted
to LED technology and combined with advanced controls,® 1.76 TWh of energy could be
saved.“ Throughout the region, cities like New York, Boston, and Philadelphia are converting
their street lights to LEDs, yet significant technical, regulatory, and financial barriers to
widespread conversion remain for most municipalities in the region.’

This report assesses the current status of LED street light conversion barriers in the Northeast
and Mid-Atlantic region. It provides a quantitative analysis of the regional street lighting
efficiency opportunity and a recommended strategy to address the barriers and achieve large
scale conversion. Finally, the report provides information on activities and progress across
the region to install LED street lighting.

Summary of Key LED Street Lighting Barriers and Recommendations
The barriers to LED street lighting conversions are technical, regulatory, and financial:

_ Many municipalities lack the resources and the technical expertise needed to
Technical design and implement successful LED street lighting upgrade projects.

Most utility tariffs in the region for utility-owned street lights do not offer LED
technology and/or street lighting controls as options. This prevents most
Regulatory municipalities in the region from converting street lights to LED technology,
installing street lighting controls, and receiving any economic benefit for doing so.

' Municipal street lights are street lights that are paid for by municipalities. They may be either owned by the
municipality or owned by the utility. They do not include privately funded street lights on private roads or non-
municipal street lights that may be paid for by other government or non-government entities (e.g., college or
university street lights, street lights on prison roadways, or some bridge/tunnel lighting).

2 The Northeast and Mid-Atlantic Region is composed of New York, Pennsylvania, New Jersey, Massachusetts,
Maryland, Connecticut, Maine, New Hampshire, Rhode Island, Delaware, Washington D.C., and Vermont.
Methodologies for arriving at this number discussed in Appendix B.

3 In the context of street lights, advanced controls offer energy savings over the traditional photocell control
because they allow for street lights to dim or turn off during off-peak hours and a network that can inform
operators when a light has failed (et.al.).

4 Savings estimates detailed in Table 1.

5 This report focuses on the opportunities, barriers, status, and best practices surrounding LED street light
conversion. While other high efficiency lighting technologies exist, LEDs have represented the vast majority of
documented conversion projects in the region and have become the technology of choice for street lighting.
However, many of the technical, regulatory, and financial issues described in this report can also be applied to
other technologies.
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The structure and assumptions used in some tariffs for utility-owned LED street
lights result in little or no electricity bill savings compared to traditional HPS street

Regulatory light tariffs. In turn, this results in little or no cost savings to municipalities that
opt for LED street lights.
Access to—and the cost of—capital to purchase street lights from the utility and/or
to fund LED street light conversions is a significant barrier for municipalities.
Financial Further, municipalities that choose to purchase or convert utility-owned street

lights before legacy street light systems have fully depreciated can face additional
capital costs.

To address these barriers, we recommend a regional strategy with the goal to convert 30
percent of all municipal street lights to LED by 2020. This strategy includes overcoming the
most significant regulatory and financial barriers in a manner that sets the stage for nearly
100 percent adoption by 2030 (i.e., market transformation) as shown in Figure ES1 below:

Figure ES1: 30% of Municipal Street Lights Converted to LED by 2020

s
B
{
[
a
[=]
q
£
:
a

Regional Goal: 30% of Municipal Street Lights
Converted to LED by 2020
All Region's Regulated Utility

Tariffs Offer LED, 30% of

Street Lights Converted
Regional Strategic
Coordination Begins

2010 2015 2020 2025 2030 2035
= Coordinated Regional Strategy (Northeast/Mid-Atlantic)

@wmm==_ Department of Energy National Projections

The core driver of this result is the adoption and implementation of street lighting tariffs that
encourage LED conversions supported by complementary regulatory policies that address
issues of stranded cost and other disincentives, as well as financial tools and strategies that
reduce the cost of LED street lights. Indeed, if all states and utilities adopted such tariffs and
policies by 2020, full market transformation could occur well before 2030.
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This recommended regional strategy includes three key elements:

1. Provide Publicly Accessible Solutions - Identify, develop and make available solutions
to overcome the known barriers to high efficiency municipal street lighting;

2. Engage and Support Stakeholders - Engage stakeholders and recruit and support
states and municipalities to adopt these solutions to achieve municipal street light
conversion goals; and

3. Make Progress Visible - Track and communicate progress across the region toward the
goal of 30 percent conversion by 2020.

Figure ES2 below provides an overview of this strategy. The recommended strategy is
described in detail in Section 5 of this report.

Figure ES2 - Regional Strategy to Achieve 30% LED Street Light Conversion by 2020

Regional Strategy to Achieve 30%
LED Street Light Conversion by 2020

Provide Publicly Accessible Solutions

Engage & Support Stakeholders

Create Regional On-Line
Resource Center

Make Progress Visible
B Stakeholder Outreach &
Facilitate Access to Engagement

Existing Financial
Solutions & Expertise

Develop Additional EdL{cation and Technical | Estimate Achieved Street
Regulatory Policy and Assistance Lighting Energy, Cost, and
Tariff Solutions Carbon Savings

Regional Street Lighting
Participant Recruitment | scorecard and Map

Track Market Penetration
& Milestones for Market
Transformation
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2. LED STREET LIGHTING BENEFITS

Recent advances in LED street lighting options GD Street nghtmg Beneﬁts\

present a unique opportunity for reducing a U Energy Cost-Savings
municipality’s street lighting costs through
energy and maintenance cost-savings, which
translate into a reduced burden for municipal U Extended Lifecycle
taxpayers. Also, energy efficient LED street
lights reduce carbon emissions, improve

O Maintenance Cost-Savings

O Reduced Carbon Emissions

visibility and public safety, and reduce light U Reduced Light Pollution at Night
pollution. Q Lighting Quality
2.1. Cost-Savings Benefits QGreater Perceived Security J

Street lighting can account for as much as 40
percent of a municipality’s electric utility bill.® In many jurisdictions, this is a significant
amount of the overall municipal budget. When compared against traditional street lights,
LEDs can drastically lower energy usage and associated costs. For example, case studies show
that municipalities can reduce their street lighting costs by as much as 65 percent when
switching to LED street lights, and even more if they incorporate advanced lighting controls.’
Such energy savings translate directly to savings for taxpayers. Furthermore, municipalities
can also capture maintenance cost-savings associated with an LED street light’s projected
lifetime and diminished maintenance requirements, as compared to traditional street lights.?
Maintenance savings—which equate to approximately $50 annually per fixture—can provide
approximately twice the financial advantages available through energy savings.’

2.2. Additional Benefits

Investing in an LED street light conversion project provides benefits beyond reduced costs.
Since LED street lights have a higher efficacy than previous lighting options, they result in
lower carbon emission while performing the same task. Because LED street lights have

improved optical control, less light is directed into the night sky, reducing light pollution.
Observers often find the light from an LED street light, which has a better color rendering

 New York Department of Environmental Conservation. Energy and Climate. Reduce Utility Bills for Municipal
Facilities and Operations. Accessed: 1/12/15. Available at: http://www.dec.ny.gov/energy/64089.html

7 Gerdes, Justin. “Los Angeles Completes World’s Largest LED Street Light Retrofit.” (Citing a 63 percent overall
energy savings for Los Angeles’ LED Street light Project) (July 2013) Accessed: 1/12/15. Available at:
http://www.forbes.com/sites/justingerdes/2013/07/31/los-angeles-completes-worlds-largest-led-street-light-
retrofit/

8 US Department of Energy Building Technologies Office. Solid State Lighting Technology Fact Sheet. (August
2013) (Stating that “LEDs have the potential to best other technologies in terms of longevity,”) Accessed: 1/12/15.
Available at: http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/life-reliability_fact-sheet.pdf

® New York State Energy Research and Development Authority. Street Lighting in New York State: Opportunities
and Challenges. Page 7. (December 2014). Accessed: 1/12/15. Available at: http://www.nyserda.ny.gov/-
/media/Files/Publications/Research/Energy-Efficiency-Services/Street-Lighting-in-NYS. pdf
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index and a broader spectrum than HPS lights, is brighter and improves visibility.’ From a
public safety perspective, LED light provides greater perceived security and has been
reported to reduce crime rates."" Furthermore, maintenance costs associated with vandalism
are reduced for LEDs street lights because their components are more durable than
traditional high pressure sodium street lights.

3. OPPORTUNITY ANALYSIS

State Street Lighting Inventories as  1here are approximately 4.96 million municipal street
Percentage of Regional_ Opportunjty lights12 in the Northeast and Mid-Atlantic region USing
approximately 3.17 TWh of electricity annually. If all
of these street lights are converted to LED technology,
approximately 1.62 TWh of energy could be saved.
Additional savings of at least 141 GWh are possible with
" the installation of street lighting controls.
A!g% ' providing street lighting service to their citizens and
\ businesses. While cost savings for more efficient street
[ ot ﬂ&\ 15% lighting will vary by municipality, utility, and associated
11% 29 tariff charges, we conservatively estimate cost savings
2% ’ of more than $382.1 million annually are available
across the region if all street lights are converted to
LED and controls are installed on 30 percent of those lights.' Over 10 years, the potential
savings approaches $4 billion. With municipal budgets across the region stretched thin, LED
street lighting is an important solution to the financial challenges faced by municipalities.
Table 1 provides estimates of the region’s potential savings according to whether an LED

conversion includes advanced controls. Table 2 provides a state-by state analysis of energy,
maintenance, and cost savings.

Beyond energy savings, LED street lighting and controls
provide opportunities for municipalities to greatly
reduce the cost and the associated tax burden of

19 ys Department of Energy, Office of Energy Efficiency and Renewable Energy, Solid State Lighting Program.
“Light at Night: the Latest Science.” (November 2010) Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_whitepaper_nov2010.pdf

" Gerdes, Justin. Forbes.com. “Los Angeles Saves Millions with LED Street Light Deployment.” (Citing an
approximate 10 percent drop in nighttime crime rates after LED conversion) (January 2013) Accessed: 8/23/14.
Available at: http://www.forbes.com/sites/justingerdes/2013/01/25/los-angeles-saves-millions-with-led-street-
light-deployment/

12 For a discussion of methodologies used in estimating the number of street lights, see Appendix B.

'3 This analysis assumes that only 30 percent of the existing streetlights throughout the region are appropriate for
controls, due to both aesthetic and practical barriers. Controls-based savings for those lights were estimated to
be 30 percent of energy usage, in accordance with a California Lighting Technology Center estimate of 30-50
percent savings as cited in Michael Siminovitch’s essay “Taking the Long view on LED Street Lighting.” Accessed:
1/12/15. Available at: http://cltc.ucdavis.edu/sites/default/files/files/publication/20100700-
researchmatters.pdf

' For further discussion of estimates and methodologies, see Appendix B.
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Table 1: Northeast and Mid-Atlantic Potential Savings and Cost Estimates

LED Retrofit 1,622,036 $123.43 $247.86 $371.3 $1,392.96 3.75
Advanced
Controls 141,035 $10.79 $10.79 $148.71 13.78
Retrofit and
Controls 1,763,071 $134.22 $247.86 $382.09 $1,541.07 4.03

Table 2: State-by-State Savings and Cost Estimates

New York 1,386,000 566,111 $36.8 $69.30 $106.1  $431.05
Pennsylvania 1,070,109 358,674 $25.1 $53.50 §78.61  $332.80
Connecticut 312,140 104,621  $12.56 $15.60 $28.16  $97.08
New Jersey 763,137 255,784  $21.74 $38.16 §59.9  $237.34

Maryland 527,237 176,716 $10.6 $26.36 $36.96  $163.97

Massachusetts 496,000 166,247  $14.96 $24.80 $39.76  $154.26

Rhode Island 91,363 30,623 $2.76 $4.56 $7.32  $28.41
Delaware 77,940 26,124 $2.35 $3.90 $6.25 = $24.24
District of 71,000 23,797 $1.9 $3.55 §5.45  $22.08

Maine 65,887 22,084 $2.03 $3.29 §5.50  $20.49
Har::s;’:ﬁre 65,297 21,886 $2.19 $3.26 $5.45 $20.3
Vermont 31,037 10,403 $1.04 $1.55 $2.59 $9.65
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4. BARRIERS TO LED STREET LIGHT CONVERSIONS

Technical, regulatory, and financial barriers stand between the current street lighting
landscape and the widespread adoption of LEDs by municipalities and we discuss each barrier
in detail below.

4.1. Technical Barriers

Barrier: Many municipalities lack resources and the technical expertise needed
to design and implement successful LED street lighting upgrade projects.

The field of available LED street lighting products has changed drastically in recent years. The
industry has hosted a rapid advancement in lumen/watt efficacy, a rapid decrease in costs
per unit, and a stunning proliferation of products and manufacturers in the marketplace. LED
technology is vastly different from legacy street lighting technologies and requires new and
different approaches in using it. With this, new tools and expertise are needed to successfully
implement LED street lighting upgrade projects. Municipalities need expertise in how to
evaluate street lighting systems; design new systems; procure high quality and reliable LED
products; understand regulatory tariffs; and evaluate the economics of street lighting
upgrades. Providing municipalities with tools, resources and expertise offers a significant
opportunity regionally and nationally to accelerate adoption of LED street lighting.

4.2. Regulatory Barriers

Barrier: Most utility tariffs in the region for utility-owned street lights do not
offer LED technology and/or street lighting controls as options. This prevents
most municipalities in the region from converting street lights to LED
technology, installing street lighting controls, and receiving any economic
benefit for doing so.

Barrier: The structure and assumptions used in some tariffs for utility-owned
LED street lights result in little or no electricity bill savings compared to
traditional HPS street light tariffs, resulting in little or no cost savings to
municipalities that opt for LED street lights.

A discussion of regulatory barriers requires understanding of: (1) street light ownership
models; (2) utility tariffs; and (3) municipal purchase opportunities.

4.2.1 Street Lighting Ownership

Street lights may be owned by either the utility or the municipality. In both cases, the
street lights and the service they provide are paid for by the municipality, but
whether a municipality can install LED technology, and the cost savings they may
realize for doing so, depends largely on which party owns the street lights.
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4.2.2 Utility-Owned Street Lights

The majority of street lights in the region are utility-
owned.™ In this case, a utility purchases, owns, and
depreciates the street light on its balance sheet while
leasing the use of a luminaire to the customer for the
purpose of street lighting. The customer, in most
cases a municipality, pays a monthly charge that
includes all costs associated with providing the street
lighting service, which includes the cost of the energy
distribution, transmission, and generation charges, ' as
well as a luminaire charge. The luminaire charge is an
itemized charge that generally accounts for the cost of
capital, the cost of the luminaire and associated
equipment, and the cost of the luminaire’s

( Utility-Owned Street \

Lighting Tariffs
If an LED rate is not included in a
company-owned street light tariff,
then LEDs are unavailable to
municipalities that provide street
lighting service through that tariff.
As of August 2014, approximately 30
percent of investor-owned utilities in
the region offer LEDs within their
company-owned tariffs. (Table Af1,

Appendix A).

maintenance, amortized over the expected useful life
of the asset. All of these charges are defined in a
utility’s street lighting tariff for utility-owned street lights.

ﬂ(hode Island’s Municipaﬁ

Street Light

Investment Act

Rhode Island enacted a 2013 law
(Chapter 39-30) establishing formal
procedures for municipalities to
purchase their utility-owned outdoor
lighting systems and directing electric
distribution companies to file a tariff
incorporating rates for customer-

Qned dimmable lighting. /

> Howe, Dan. (et.al.) Rocky Mountain Institute. “Street Fight: LED Street Lighting the Newest Challenge to Old
Utility Business Models” (November 2013) (Stating: “[I]n most cities around the country, the local electric
distribution company provides overhead street lighting as a basic service at a flat monthly rate per light, which
includes the light itself, maintenance, and electricity.”) Accessed: 9/26/14. Available at:
http://blog.rmi.org/blog_2013_11_26_Street_Fight. It’s also important to note that according to data cited in this
report’s appendix, the majority of street lights in New York, Rhode Island, and near majority in Massachusetts are
utility-owned.

'® Distribution utility generation charges hinge upon whether the customer accepts that utility’s standard offer
generation rate. In the case of Vermont, which has not undergone electric industry restructuring, the transmission,
distribution, and generation rates are predetermined by the distribution utility.

7 New Jersey’s Public Service Electric and Gas is a notable exception to this general rule, explicitly providing an
equation for specialty equipment that it will purchase on behalf of a municipality.

® From a timing perspective, many utilities are only required to file new rate cases with their regulators every
three years. This is a significant amount of time in the context of rapidly developing technology.

When street lights are owned by the utility, the
customer’s choice of street light technologies is in
most cases limited to the utility’s offerings within the
approved tariffs."”” While utilities generally offer
several options for street lighting technologies, they
can be slow to develop offerings for newer
technologies, as is the case with LEDs. As of August
2014, only 13 of 45 investor-owned utilities in the
Northeast and Mid-Atlantic region offer LEDs within
their utility-owned tariffs.

Why have investor-owned utilities been slow to develop
tariff offerings for LED technology?'® While there are
many factors—financial and otherwise—that may or may
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not motivate an investor-owned utility to develop LED tariff offerings, an LED tariff may
reduce utility revenues and undermine fixed cost recovery. If a lower LED rate is developed
by the utility and customers convert their street lights, the utility’s revenues will decrease.
Further if there is high demand for LED street lighting conversions due to the cost savings a
utility-owned LED tariff may provide, the utility will face significant capital expenditures.
While they will recover the capital expenditures over time through rates, the initial capital
outlay can be very large and affect the utility’s financial standing. To address this initial
capital outlay issue, some utilities that have developed utility-owned LED tariffs that limit the
number of conversions they can complete each year and have written that into the tariff. It is
this combination of decreased revenue and capital outlay that can create disincentives for
utilities to develop LED tariffs. What is needed to address these disincentives is a clear public
policy mandate and an accompanying business model that works for utilities to offer and
more actively promote LED street lighting.

A secondary reason utilities can be slow to invest in LED street lighting is that they can be
penalized by regulators and/or customers for making investments in a new and unfamiliar
technology if that technology does not perform as predicted. For example, if the utilities
invest in LED street lights and they do not perform as expected, it could present a liability to
the utility in the form of additional capital outlays to correct or replace malfunctioning street
lights. " These additional costs could also lead to a finding that the utility investment in the
technology was either not 100 percent economically used or useful (i.e. above market
replacement cost) leading to some disallowed cost recovery and/or penalties for poor
customer service. As LED technology continues to mature and prove itself, this particular
impediment to utility adoption of LEDs has become less of a concern.

4.2.3 Customer-Owned (Municipally-Owned) Street Lights

Unlike municipalities with utility-owned street lights, municipalities that own their street
lights are generally free to install any technology (e.g. LED) they would like and receive the
full economic benefits of doing so. Under municipal ownership, the municipality is fully
responsible for the purchase, operation, and maintenance of the street light and only pays
the utility for the cost of energy to the street light. The municipalities may maintain the
luminaires themselves or contract with a third-party or the utility for maintenance. Most
municipalities in the region, however, do not own their street lights as municipal ownership
of street lights is more common with large municipalities that have the resources to manage a
street lighting system, while smaller municipalities tend to use utility-owned street lights. For
this reason, most of the LED street lighting activity to date in the region has been with large
municipalities.

' Inside Electric News. “New LED Street Lights Fail in the Rain.” (Describing the installation, removal, and
reinstallation of 2,000 street lights in San Antonio to adjust a design flaw) Accessed 11/23/14. Available at:
http://www.insideelectricnews.com/index.php/top-stories/manufacturers/5587-new-led-street-lights-fail-in-the-
rain
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4.2.4 Assessment of Utility-Owned LED Tariffs in the Region

Thirteen of the forty-five investor-owned utilities in the Northeast and Mid-Atlantic offer a
utility-owned LED street light tariff.?> The remaining utilities do not currently offer LED as an
option. As a result, many municipalities cannot choose to install LED technology through a
street light tariff.

However, a further challenge exists in that a portion of the 13 LED tariffs in the region
provide little or no cost savings to municipalities compared to their existing street lighting
rates. In some cases, the LED rate actually costs a municipality more than the less efficient
and shorter-life high-pressure sodium rate municipalities are looking to replace. This is a
critical issue because if a municipality does not receive adequate cost savings for converting
to LED, an LED upgrade will not make economic sense.

How is this higher LED rate possible when cities across the region and country are cost-
effectively replacing high pressure sodium street lighting with LEDs? The reason has to do with
how some utility-owned street lighting tariffs are structured and the assumptions used within
to calculate those rates. These structures and rates are examined below.

4.2.5 Examining Street Lighting Tariff Structures and Assumptions

A utility-owned LED street lighting rate is built from three components: the energy cost, the
capital cost including the cost of the LED fixture, and the maintenance cost. The largest
portion of the rate is the capital cost. All of these costs are bundled to a monthly charge that
a municipality pays on their electric bill. Although LEDs reduce the energy and maintenance
components of the rate, they increase the largest component of the rate: capital costs.
Therefore, it is possible that the increased capital cost of the LED technology compared to
other technologies can offset the energy and maintenance savings in the way that the rate
tariff is designed, resulting in little or no cost savings to the municipality. Much depends on
the assumptions used for reduced energy costs, potential maintenance savings, and the cost
of the LED fixture. It is critical that the utility and regulators appropriately value the energy
and maintenance savings while using up-to-date and competitive fixture cost assumptions to
develop a rate that reflects the real potential for cost savings to municipalities.

4.2.6 Applied Tariff Structure Examination

As an example, one New York investor-owned utility developed a utility-owned LED rate in
2011 that is still in place today. This LED rate costs a municipality approximately 30 percent
more than the comparable high pressure sodium rate. Research into the utility’s assumptions
revealed that the utility selected an LED street lighting fixture that provided 31 percent
energy savings compared to high-pressure sodium with a fixture cost of $571. Research of
recent case studies found that current comparable LED fixtures should provide 50-70 percent

20 pyblic Service of New Hampshire and Connecticut Light and Power have LED tariffs pending publication and not
included here. The PSNH tariff is based upon customer-contributed equipment, which becomes property of the
utility once contributed. Additionally, Public Service Electric and Gas offers a flexible company-owned tariff that
could be read to include LED technologies.
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in energy savings with a fixture cost of between $113 and $350. If the utility revised their rate
with current assumptions, the rate could be reduced from 30 percent more than the HPS rate
to 10-15 percent lower than the HPS rate.

A comparison of high pressure sodium and LED rates for each utility in the region offering an
LED rate is provided in Appendix A of this report.

4.2.7 Municipal Purchase of Street Lighting System from Utility

Due to the lack of LED rates or cost-savings provided by LED rates, many municipalities are
looking to purchase their street lighting system from the utility so that it is no longer utility-
owned. Whether this is a viable option varies by state and, in many cases, is at the discretion
of the utility. In some states including Massachusetts, Rhode Island, and Maine, street lighting
system purchases have been enabled by specific legislation that requires utilities to allow
municipalities to purchase street lights and attain ownership. This has been an especially
valuable tool in Massachusetts where more than 75 municipalities have purchased their street
lights from the utility, and more than 37 of those have converted to LED. According to the
Massachusetts Department of Energy Resources, LED conversion in 41 of Massachusetts
municipalities has saved more than 28,885,287 kWh (almost 29 GWh) over a period of three
years, resulting in over $7.6 million in efficiency program incentives.

4.3. Financial Barriers

Barrier: Access to and the cost of capital to purchase street lights from the
utility and/or fund LED street light conversions is a significant barrier for
municipalities. Further, municipalities that choose to purchase or convert
utility-owned street lights before the street light asset has been fully
depreciated will face additional capital costs.

A discussion of financial barriers slowing LED conversion requires examining: (1) common
misconceptions regarding LED costs; (2) stranded assets associated with conversion; and (3)
available sources of capital.

4.3.1 Common Misconceptions Regarding LED Costs

Two common misconceptions regarding LED costs can discourage prospective street light
purchasers: (i) perceived high up-front costs; and (ii) the perceived ‘first-mover’ dilemma.

4.3.1.1 Perceived High Up-Front Cost of LED Technology

Decision-makers sometimes cite the cost of LED technology as the most significant roadblock
toward prospective street light conversions. Yet, when examined on a life-cycle basis,
reductions in energy usage and maintenance costs depict LED street light conversions as an
attractive financial proposition even prior to the recent decline in LED cost. High quality LED
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street lights are available from respected manufacturers for as little as $99.%' Table 3 shows
typical costs of an LED conversion based on recent case studies.

Table 3: Typical LED Street Light Retrofit Costs??

Light Output
Low (<50W) Medium (50W-100W) High (>100W)
Fixture Type Min Max Min Max Min Max
Decorative retrofit kit $350 $615 $550 $950 $750 $1,450
Cobrahead fixture $99 $225 $179 $451 $310 $720

4.3.1.2 Perceived First-Mover Dilemma

A utility or municipality may be hesitant to invest in LED street light conversions due to
concerns about early adoption. These actors are cautious of a new technology’s early cost-
benefit ratio, which can be low until robust competition has a chance to decreases prices,
improve energy savings, and improve overall product performance. This perceived first-
mover dilemma can discourage or delay utility or municipal LED street light investments.
However, when an analysis is performed that compares the operating cost savings of installing
LED technology now to the product cost and energy cost savings if the technology is installed
in the future, it is more economically beneficial to install the technology now. It will
ultimately cost a municipality or utility more to wait. This is often referred to as the “cost-of-
waiting”.

Though economically it makes sense for municipalities and utilities to install LED technology
right now, what further price reductions might we expect? A 2013 Department of Energy
report notes that price reductions, which have followed a logarithmic curve, have begun to
slow substantially and will be less significant than they have been in the past.?* For example,
Seattle City Light (SCL) in Seattle, Washington has been in the process of a phased LED street
light replacement project since 2009. Each year, the cost of equivalent LED street lights has
fallen significantly. Table 4 tracks the decline in cost of a 70 W LED cobrahead street light
used by the city of Seattle, which replaced a 100 W HPS cobrahead fixture. In general, LED
street light products are maturing with more competitive pricing for a range of product
choices. While further product innovations and cost reductions are still possible, product costs
today make LED replacements attractive investments - reducing the concern of missing out on
future possible product improvements or cost reductions. More important now is the missed
opportunity to reduce costs by re-lamping undepreciated legacy technologies with LED street
lights.

2 Reuters. “Cree Introduces the Industry’s First $99 LED Street Light as a Direct Replacement for Residential
Street Lights,” (August 2013) Accessed: 1/12/15. Available at: http://uk.reuters.com/article/2013/08/06/nc-
cree-idUSnBw065147a+100+BSW20130806

22 5ypra, at note 9. Page 12.

BYS Department of Energy Building Technologies Office: “SSL Pricing and Efficacy Trend Analysis for Utility
Program Planning.” (October 2013) Page 32. Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_trend-analysis_2013.pdf
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Table 4: SCL Example of LED Street Light Cost Reduction over 4-Year Period**

2009 2010 2011 2012 2013
Seattle
(Purchases of 5369 5288 $239 $204 $1 79
2,000+ Units)
Los $432 $298 $285 $245 $141
Angeles

4.3.2 Stranded Assets

Stranded asset costs are another obstacle in the shift to the widespread adoption of LED
street lights. A stranded asset is an investment which seemed prudent at the time of
purchase, but due to changing circumstances was unable to depreciate to the end of its useful
life. In the context of LED street light conversions, conventional street lights installed within
the last 20 years represent potential stranded assets because they may not be fully
depreciated when municipalities seek to replace them with new LED technology. In the
context of utility-owned equipment, most street lighting tariffs in our region require any
municipality requesting technology conversion to compensate the utility for stranded asset
costs related to the former luminaire. For most common types of street lights, this can
amount to as much as $200 per fixture that must be paid to the utility before an existing
street light can be replaced.

4.3.3 Capital Sources

Lack of capital or mechanisms for obtaining capital is another obstacle to municipal LED
street light conversions. While many funding sources and mechanisms are available, not all
are desirable and a municipality may not be aware of all available options. Municipalities can
use funding sources such as bonds and operating budgets, as well as third-party funding
sources such as tax exempt lease purchasing agreements, vendor financing, and energy
savings performance contracts.

4.3.4 Municipal Bonds and Qualified Energy Conservation Bond Subsidies

Municipalities can self-fund an investment in LED street lights by issuing a bond. Bond
issuances above a certain threshold (which varies by municipality) must be approved by voters
and would require an information campaign to inform voters regarding the benefits of LED
street lighting. One option for communities considering a bond issuance is the use of a
Qualified Energy Conservation Bond (QECB).

A QECB is a type of taxable bond that can be issued by state, local, and tribal governments to
finance energy conservation projects. QECBs are allocated to the states by the federal

24 US DOE Energy Efficiency & Renewable Energy, “MSSLC: Shaping the Future of Street Lighting,” Seattle Pricing
Chart, Page 5. (September 2013) Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/brodrick_msslc-phoenix2013.pdf

Los Angeles numbers derived from 1/5/15 NEEP correspondence with Los Angeles Bureau of Street Lighting.
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government according to population, with the expectation that each state will sub-allocate a
portion of their QECBs to large local governments and municipalities (populations of 100,000
or more).” Federal subsidies for QECBs can reduce the bond’s interest payment to below
three percent, making them an attractive financing vehicle for municipally sponsored energy
conservation projects.?® QECBs can either be issued as direct payment bonds or tax credit
bonds. Direct payment bonds offer the municipality a direct payment from the treasury to
subsidize the bond interest, while tax credit bonds offer the bond holder a subsidy in the form
of a tax credit.

A major barrier limiting the use of QECBs for small projects is the high transactions costs
associated with their issuance.?’ No more than two percent of a bond’s proceeds can be used
to finance its cost of issuance.?® Also, transaction costs may make small issuances harder to
place with accredited investors. Nevertheless, some jurisdictions have been able to surmount
the transaction cost barrier by pairing their issuances with other funds or bonds to buy down
transaction costs covered by the issuance itself.?

QECBs have successfully been used by San Diego, CA and Richmond, CA to finance high
efficiency street lighting projects.*® In both instances, the QECBs were privately placed with
a single qualified investor, and the transaction structured as a lease-purchase agreement
where the investment is secured by investor-ownership of the lighting equipment until the
debt is repaid.

4.3.5 Operating Budgets

Alternatively, a city with a large enough operating budget can fund the cost of a phased
conversion through the energy and maintenance savings that result from a prior conversion
phase. For example, the New York City Department of Transportation (NYCDOT) was able to
use operational cost-savings resulting from a first phase of LED conversions to subsequently
invest in additional LED street light conversions. >’

5 |RS Notice 2009-29. Qualified Energy Conservation Bond Allocations for 2009. Accessed: 1/12/15. Available at:
http://www.irs.gov/pub/irs-drop/n-09-29.pdf

26 Bellis, Elizabeth (et. al.). Energy Programs Consortium. Qualified Energy Conservation Bonds (QECBs). Page 6.
éccessed: 1/12/15. Available at: http://energy.gov/sites/prod/files/2014/06/f16/QECB_memo_12-13-13.pdf.
2826 USC 54A (e)(4)

® Sypra, at note 25

30 | awrence Berkeley National Laboratory. Using QECBs for Street Lighting Upgrades: Lighting the Way to Lower
Energy Bills in San Diego. (July 2012) Accessed: 1/12/15. Available at:
http://energy.gov/sites/prod/files/2014/06/f16/street-lighting-qgecb.pdf

31 US Department of Energy. New York: Self-Funding. (Date Unknown). Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/financing_nyc-brief.pdf
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4.3.6 Third-Party Funding Sources

An abundance of third-party funding sources are

available for LED street lighting conversions. For ﬁ/\etropolitan Area Planning\
example, tax exempt lease purchasing .
arrangements, vendor financing, energy savings Council Street

performance contracts and global management Lighting Program
performance contracts enable municipalities to The Metropolitan Area Planning Council
obtain equipment without up-front capital, and is a Massachusetts non-profit that
instead pay for LED conversions over a period of guides municipalities through the LED

street light conversions process,

including street light buybacks, the

energy performance contracting

process, and Massachusetts’ statewide
retrofit of a small facility or number of lights. rourement process. /

time based on projected energy cost-savings. A
major access barrier for such financing options
is that most third parties will not finance the

For this reason, it is better for small
municipalities to aggregate with other small
municipalities for investment in street lighting conversion. Such aggregation methods have
been successfully utilized in lowa®* and Massachusetts.>> In some locales, utility efficiency
program incentives are another source of third-party funding for LED street light conversions.
For example, the city of Boston funded its LED street light conversion in part with NSTAR
incentives of $0.20 for each kWh of energy saved annually. This provided approximately
$142/luminaire or 26 percent of the project’s costs.**

32 s Department of Energy, Building Technologies Program. lowa Municipalities Unite to Save Energy with LED
Street Lighting. (November 2012). Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/iowa-muni_brief.pdf

3 Metropolitan Area Planning Council. LED Street Lighting. Accessed: 1/12/15. Available at:
http://www.mapc.org/led-street-lighting

34 US Department of Energy. Boston: Grants and/or Rebates. Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/financing_boston-brief.pdf
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5. A Regional Strategy to Overcome Municipal Street
Lighting Conversion Barriers

As communities continue to explore the adoption of LED street lights there is good news: here
in the Northeast-Mid-Atlantic region viable solutions already exist to overcome the technical,
regulatory, and financial barriers. For every barrier, there is at least one state, utility,
municipality, or organization that has developed a creative solution to overcome that barrier.
Appendix A provides an overview of what states are doing in this arena.

The news is encouraging but the reality is that these barriers will continue to impede broad
adoption of cost-effective LED street lights without a concerted regional initiative to
“champion” a regional conversion goal and connect stakeholders with solutions to achieve it.
Such an effort should build on the success of US DOE’s High Performance Outdoor Lighting
Accelerator (HPOLA) and Municipal Solid-State Street Lighting Consortium (MSSLC) which
address these issues on a national scale.® Selecting the Northeast-Mid-Atlantic region for
such an effort makes sense given the high cost of electricity and state commitments to
reduce carbon emissions through increased energy efficiency.

Recommended Regional Goal: 30% Conversion by 2020

To accelerate municipal LED street light conversions in the Northeast-Mid-Atlantic region, we
recommend a regional initiative with the goal to convert 30 percent of the region’s street
lights to high efficiency LED by 2020. This would deliver more than 529,000 MWh energy
savings annually, $114 million in cost savings, reduced light pollution, improved lighting
quality, greater perceived security, and reduced carbon emissions. A strategy beginning in
2015 to achieve 30 percent conversion by 2020 could be accomplished with conversion
commitments from 30 of the region’s largest cities (population of 100,000+), plus conversion
commitments from approximately 50 additional medium sized cities. While this goal is
optimistic,*® we believe it is achievable.?’

To put this goal in perspective, Figure 1 compares US DOE’s national LED street light
penetration estimates and projections (i.e., the dark line) with the potential for increased
penetration in the Northeast-Mid-Atlantic regional resulting from a coordinated regional

% The Department of Energy provides a trove of outreach materials through their MSSSLC and High Performance
Street and Outdoor Lighting Accelerator. For example, the Department of Energy publishes a Model Specification
for LED Roadway Luminaires V2.0 and Retrofit Financial Analysis Tool that can that can be used by municipalities
to plan streetlight conversions. A regional strategy would leverage these—and other MSSSLC publications—in
referring prospective participants to the High Performance Street and Outdoor Lighting Accelerator.

3 US Department of Energy, Office of Energy Efficiency and Renewable Energy. Solid State Lighting Research and
Development: Multi-Year Program Plan. (April 2014) Page 8, 13. (US DOE estimates 2013 area/roadway installed
penetration at 7.1%, and projects 68% of all area, roadway, and highway lighting will be converted to LED by
2030) Accessed: 1/12/15. Available at:
http://apps1.eere.energy.gov/buildings/publications/pdfs/ssl/ssl_mypp2014_web.pdf

’ For example: There are approximately five million street lights in the region; therefore 30 percent of total
inventories equates to roughly 1.5 million luminaires. If the region’s 30 largest cities convert their lighting
inventories to LED, they will have converted approximately one million luminaires; about 1/3 of these cities have
already committed to conversion. If approximately 10 smaller cities within the region commit to conversion each
year until 2020, the goal of 1.5 million luminaires will have been reached.
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strategy (i.e., light blue line). As has been achieved in other market transformation efforts,
we believe that achieving an installed penetration of 30 percent regionally will build a critical
mass of momentum that will carry the region to achieve near complete conversion by 2030
compared to US DOE’s national projection of 70 percent by 2030. For example, once tariffs
and regulatory policies have been adopted by a state, they can be fully deployed across that
state and provide an important model for other states to follow.

Figure 1: 30% of Municipal Street Lights Converted to LED by 2020

Regional Goal: 30% of Municipal Street Lights
Converted to LED by 2020

100 All Region's Regulated Utility
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=== National Penetration Estimates (DOE)

Northeast and Mid-Atlantic Estimates
(Coordinated Strategy)

Recommended Regional Strategy: ldentify Solutions, Engage Stakeholders/Recruit
Participants, Track Progress

As articulated in section 4, the barriers to street light adoption are technical, regulatory, and
financial. From a technical perspective, municipalities lack resources and expertise to
understand and implement successful street lighting upgrade projects. From a regulatory
perspective, utilities are slow to develop tariffs that offer LED or lighting controls and lack
financial or regulatory incentives that would motivate them to do so. Financially, both
utilities and municipalities are challenged by the high initial costs of LED technology and the
stranded costs of legacy lighting that is replaced before it is depreciated. Solutions to
address these barriers exist, and in some cases need further development.

Figure 2 Provides an Overview of Barriers and Proposed Regional Solutions.
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Figure 2: Barriers & Proposed Regional Solution

The need, opportunity and solutions exist across the region to overcome these barriers. In
some cases additional solutions are needed (e.g., new regulatory policies and model tariffs).
In all cases, solutions require supported dissemination and active stakeholder engagement to
gain traction towards the regional goal.

Our recommended three-part strategy to achieve this includes:

1. lIdentify, develop and make available solutions to overcome the known barriers to high
efficiency municipal street lighting;

2. Engage stakeholders and recruit and support states and municipalities to adopt these
solutions to achieve municipal street light conversion goals; and

3. Track and communicate progress across the region toward the goal of 30 percent
conversion by 2020.

Figure 3: Regional Strategy to Achieve 30% LED Street Light Conversion by 2020
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Strategy Element 1: Provide Publicly Accessible Solutions

A primary element of the regional strategy is to transfer learning from across the region
where states and municipalities have already overcome technical, regulatory, and financial
barriers supplemented by the development of additional needed solutions - primarily targeted
to financial, regulatory and tariff related barriers. Available solutions and related expertise
should be made available through an on-line regional resource center with links to other
relevant experience and resources available nationally (e.g., through US DOE efforts).

1. Create a Regional Online High Efficiency Street Lighting Resource Center

For nearly every adoption barrier, whether technical, financial, or regulatory, our research
found that at least one state, utility, municipality, or organization in the region that has
developed a creative solution to overcome it. However little of this information is
disseminated beyond the local stakeholders that have implemented them. Connecting
stakeholders across the region with these solutions is a high priority recommended strategy.

A major component of connecting stakeholders to these solutions is the development of a
Regional Online High Efficiency Street Lighting Resource Center to convey best practices
from across the region. With references and links to other relevant resources nationally,
components of the Online Resource Center could include the following:

¢ Information about the Regional Goal, Initiative and Stakeholder Participation
e Regional Street Lighting News and Progress Updates
¢ Media and Communication Kits
e Case Studies and Exemplars of Successful Projects
o Links to Successful Utility Tariff Models
¢ Information on Successful Financing Methods
o Bulk Purchasing Resources
o Innovative Energy Services Models
o Model Transactional Documents
= Example RFQs and RFPs
e Links to all MSSLC and HPOLA Tools and Resources
o Key Reports and Conversion Guidance Documents
o Retrofit Analysis Tools
o Model Specifications

2. Develop Regulatory Policies, Incentives & Tariffs to Encourage LED Street Light
Conversions

Regulatory barriers and lack of LED and advanced controls tariff offerings remain among the
largest hurdles to increased implementation of high efficiency street lighting. To overcome
this we recommend that a team of experts be engaged through a stakeholder advised process
to identify potential regulatory policies and tools that could encourage utilities to develop
tariff offerings and support their municipal customers to implement upgrade projects at
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scale. These constructs may include unique applications of cost trackers,® return on equity
adders,* and non kWh based performance incentives and targets.” In developing these
regulatory policies, tools and model tariffs, the team should engage key stakeholders
including regulators and utilities as well as consumer advocates. If successful, adoption of
such policies could financially motivate utilities to move forward with tariffs and encourage
large-scale conversion - an outcome that could potentially convert the entire region in a few
short years once the policies and tariffs are in place.

3. Facilitate Access to Financial Tools and Resources

Many municipal and utility stakeholders cite financial barriers as the largest hurdle to high
efficiency street lighting conversion. While clearly advantageous on a lifecycle basis, initial
costs of LED equipment are higher than incumbent technologies. Furthermore, costs stranded
in legacy assets must be accounted for during conversion. This effort should seek to develop
and/or leverage resources such as: (1) Utility Incentive Programs;*' (2) Bulk Procurement
Options;* and (3) Innovative Financing Models.* We recommend a stakeholder advised effort
supported by experts to develop recommended guidance while leveraging existing financial
tools and resources. Such development could be undertaken either as a regional effort as a
task of an existing national effort (e.g., US DOE’s MSSLC).

Strategy Element 2: Engage Stakeholders to Support Municipal LED

Streetlight Conversions
Another key element of the regionally coordinated strategy is engaging key stakeholders to
aid the development, review, dissemination, and implementation of recommended solutions

38 Accelerating capital recovery for certain investments deemed as supporting the public good (e.g. streetlights)
could help provide utilities with up-front capital necessary for conversion. This tactic is already used in several
different venues including grid modernization efforts, advanced metering infrastructure, and emission control
equipment. A similar strategy would allow utilities to earn an immediate return for construction work in progress
within the realm of street lighting. This would enable utility bulk purchase of street lighting equipment in a
manner that lowers purchasing costs through economies of scale.

% The Federal Energy Regulatory Commission provides incentives through the use of Return on Equity (ROE)
adders. ROE adders increase the rate of return an investor would normally receive from ratepayers for investing
their capital in a specific project or equipment. This market based incentive could potentially be applied in the
field of street lighting by providing a slightly elevated return on investment for LED street lighting equipment.

“0 Weatherization goals are unique from typical efficiency program goals in that their performance targets are not
based upon KWh saved, but rather number of homes weatherized. Borrowing from this field of utility incentives, a
savvy incentive program could set annual goals for number of street lights converted and provide tiered
performance incentives to a utility according to how far they surpass the baseline goal. Such incentives could be
conditioned upon meeting traditional KWh-based program requirements.

“! Drawing upon previous successes, the region’s utilities and energy efficiency programs could be engaged to
develop effective incentive offerings for street lighting conversions. For example, in Vermont regulators approved
the use of energy efficiency incentives as a mechanism to buy-down a large portion of stranded costs associated
with legacy street lighting systems. While not without controversy, this model eliminated much of the capital cost
required of municipalities to convert street lights.

“2 Bulk procurement of LED street lighting equipment has become a popular tool for reducing conversion costs.
Further, municipal aggregation presents the opportunity for smaller cities and towns to band together for
purchase-price negotiation, as well as to explore other alternative procurement strategies.

“ Lease-purchase agreements, municipal bonding options, infrastructure as a service, and other avenues are
available for municipalities that own their street lights, or have an interest in their purchase. Further, innovative
companies in the energy services field, such as Commons Energy, are incorporating the use of patient capital to
complete projects in municipalities that previously had been unable to access to performance contracts.
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to achieve the regional goal of 30 percent conversion by 2020. Stakeholder engagement can
be accomplished through: (1) Outreach and Education; (2) Participant Recruitment; and (3)
Connecting Participants with Technical Expertise. Such engagement should complement
existing processes to engage communities to set and achieve energy efficiency, clean energy
and carbon emission reduction goals.

1. Stakeholder Outreach and Engagement

A robust stakeholder outreach and engagement campaign is an essential tool to disseminate
best practices to relevant regional actors. This campaign should leverage existing regional and
national support networks to connect stakeholders and build productive working relationships,
aligning policy, program, and market efforts toward advancement of high efficiency street
lighting. Outreach to engage stakeholders should use multiple dissemination avenues,
including social media, newsletter contributions, journal articles, and presentations at
relevant conferences or events targeting community, state, and utility stakeholders.

Such a campaign should leverage the collective experiences of a regional working group to
facilitate knowledge transfers, identify best practices, and scale up through combined efforts
until regional street lighting inventories have reached a transformation tipping point of
approximately 30 percent installed LED capacity.* To fulfill this purpose, the working group
should communicate via monthly or bi-monthly calls, quarterly webinars, and annual in-
person meetings. All webinars should be recorded and archived for dissemination via the
Online Resource Center. Working group members should be representative of all actors in the
conversion process, including state energy offices, municipal officials, energy advocates,
regulators, utilities, and key national stakeholders such as DOE. The working group could use
subgroups, or “leadership advisory committees”, assisted by expert consultants to develop
specific technical, regulatory, and fiscal solutions to overcome regulatory and financial
barriers.

2. Targeted Participant Recruitment

In addition to the generalized outreach and education facilitated by the stakeholder group,
the regionally coordinated strategy should target participant recruitment to reach a high
efficiency lighting penetration rate of 30 percent by 2020.* Major street lighting
stakeholders such as state departments of transportation and large municipalities can deliver
opportunities to convert large inventories through a single point of contact. Likewise, those
communities that have already demonstrated an interest in energy conservation or carbon

“ To ensure widespread dissemination of best practices through municipal point-of-contact engagement, the
working group should forge strategic alliances to facilitate member presentations at regional conferences,
workshops, and events. The working group should align themselves with initiatives like the Department of Energy’s
High Performance Outdoor Lighting Accelerator (HPOLA), and regional members of membership groups like the
Municipal Solid-State Street Lighting Consortium (MSSLC). It may work with groups such as the National Association
of State Utility Consumer Advocates (NASUCA), the National Association of Regulatory Utility Commissioners
(NARUC), and the National Association of State Energy Officials (NASEO).

% In this context, “Participants” are stakeholders that commit to converting their street lighting inventory and
may or may not be part of the working group.
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reduction strategies should also be targeted for recruitment.*

In the same way that communities currently engaged in energy conservation strategies could
be targeted for street lighting outreach, street lighting conversion could be used as the
cornerstone of a broader energy conservation strategy. Street lighting is one of the most
visible opportunities for energy efficiency in any community. Often when a street lighting
conversion takes place, news outlets document the conversion, elected officials hold press
conferences, and the public is asked to provide input. A regionally-supported, community-
based initiative could leverage the high visibility of street lighting to connect communities to
other energy conservation strategies, including DOE resources such as the Better Buildings
Initiative and Accelerators.

3. Technical Assistance and Education

In addition to technical assistance provided through the Regional Online Street Lighting
Resource Center, the regional stakeholder working group could connect interested
participants with local regulatory, technical, and financial expertise through a comprehensive
stakeholder network. Further, the initiative can facilitate knowledge transfer by subject
matter experts through webinars, presentations, peer exchanges, and case studies recorded
and archived within the Regional Online Street Lighting Resource Center.

Strategy Element 3: Track, Measure and Make Progress towards Goals
Visible

Tracking and measurement of progress toward the goal of 30 percent conversion by 2020 can
support effective implementation of the regional strategy using tools such as: (1) a Regional
Street Lighting Scorecard and Map; (2) Quantification of Street Lighting Energy, Cost, and
Carbon Savings Estimates; and (3) Verification and Adjustment of LED Penetration
Projections. These progress trackers could be disseminated to media outlets as well as
provided to policymakers and other stakeholders to support achievement of the 2020 and
long-term market transformation goals.

1. A Regional Street Lighting Scorecard and Map

To highlight the region’s progress toward high efficiency street lighting, the online resource
center could host and maintain a regional map focused on high efficiency street lighting to
track: (1) Jurisdictions that have converted their inventories/committed to conversion; (2)
Jurisdictions that have enacted laws enabling LED conversion; and (3) Utilities offering LED
tariffs. To supplement the street lighting map, the initiative could produce an annual
scorecard identifying champions amongst municipalities, regulators, energy offices, and
utilities.

6 Most importantly, the working group may identify stakeholders through regional and state-level groups such as
State Energy Offices, Energy and Climate Action Groups, local municipal associations, and the Conference of
Mayors. One potential avenue for recruitment might be through membership associations, such as the Urban
Sustainability Director’s Network.
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2. Street Lighting Conversion Energy, Cost, and Carbon Savings Estimates

Quantifying the benefits of completed LED conversions will buttress arguments in favor of
conversion for those municipalities considering high efficiency street lighting. While case
studies provided by the DOE and MSSLC are an excellent resource in this respect, communities
would benefit from knowledge of what their neighbors have saved, as well as cumulative
savings within the region. Energy savings, cost savings, and carbon emission reductions from
within the region should be identified for every participant completing a conversion and
documented through case studies, as well as via a dashboard within the resource center.

3. LED Penetration Projections and Key Performance Indicators

This report projects that the region can achieve 30 percent conversion to high efficiency
street lighting by 2020. While initial progress may be slow, we project that momentum for
street lighting conversion will grow rapidly over the next five years. The penetration curve in
Figure 1 and its associated projections will serve as a guidepost against which to measure
progress, helping to determine the most efficient allocation of resources to achieve the
regional goal.

In addition, the regional initiative should track progress by key performance indicators that
relate to indicators of success relative to the 2020 goal and long-term market transformation
such as those indicated below.

Online Regional Resource Center is widely used and referenced by
regional stakeholders to support streetlight conversions.

State regulators, utilities and consumer advocates adopt and use
recommended regulatory policies, tools and model LED street light
tariffs.

States and municipalities adopt and use financial solutions and
resources to make undertake conversion to LED streetlights.

30 major and 50 medium-size municipalities adopt LED streetlight
conversion goals and undertake programs to make significant progress
by 2020.

Utilities propose and regulators adopt policies and tariffs that support
accelerated municipal conversion to LED street lighting.

Municipalities participate in coordinated bulk procurement of LED
street lights.

Media outlets and stakeholders (e.g., state agencies, clean energy
advocates) reference the Regional Street Lighting Conversion Map,
Scorecard recognize or support LED street light conversion programs.

States and municipalities are publicly recognized for their
commitments and progress to accelerate LED street light conversions.
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Appendix A: State Analyses

There are 45 investor-owned utilities in the region, representing the vast majority of the
street light conversion opportunities. 13 of these investor-owned utilities offer a utility-
owned LED tariff. (Table A1)

Table A1: Northeast and Mid-Atlantic Investor-Owned Utilities Tariff Offerings

% State’s - yiiity-Owned
State Investor Owned Utility Residential LED Tariff
Customers

CT Connecticut Light & Power 75% Pending
CT United Illuminating 17% Yes

DC PEPCO 100% No

DE Delmarva Power 66% Yes

MA Massachusetts Electric Co. (National Grid) 43% Yes

MA NSTAR 34% No

MA Western Massachusetts Electric Co 7% No

MA Nantucket Electric Co 1% No

MA Fitchburg Gas and Electric 1% Yes

MD Baltimore Gas and Electric 47% Yes

MD Potomac Electric Power Co 21% No

MD Potomac Edison Co 11% Yes

MD Delmarva Power 9% No

ME Central Maine Power 77% Yes

ME Bangor Hydroelectric Co. 15% No

ME Maine Public Service Co. 4% No

NH Public Service of New Hampshire 70% Pending
NH Unitil 11% No

NH Liberty Utilities 6% No

NJ Public Service Electric and Gas 56% No

NJ Jersey Central Power and Light 27% No

NJ Atlantic City Electric Co. 14% Yes

NJ Rockland Electric Co. 2% Yes

NY Consolidated Edison 40% No

NY Niagara Mohawk Power Co. 20% No

NY Public Service Electric and Gas- Long Island = 18% No

NY New York State Electric and Gas 10% No

NY Central Hudson Gas and Electric 4% No

NY Rochester Gas and Electric Co. 4% No

NY Orange and Rockland 2% Yes

NY Pennsylvania Electric Co ~0% No

PA Potomac Edison Co 27% No

PA PPL Electric 20% No

PA Western Pennsylvania Power Co. 14% No

PA Metropolitan Edison 10% No
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State

PA
PA
PA
PA
PA
PA
RI

RI

VT
VT

% State’s
Investor Owned Utility Residential
Customers
Pennsylvania Electric Co 10%
Duquesne Light and Power 9%
Pennsylvania Power co 3%
UGI Utilities 1%
Pike County Power Co. ~0%
Citizens Electric ~0%
Narragansett Electric Co. (National Grid) 99%
Block Island Power Co. ~0%
Green Mountain Power 39%
Central Vermont Public Service (Legacy) 34%

Utility-Owned
LED Tariff

No
Yes
No
No
Yes
No
No
No
Yes
Yes

Almost every state has legislatively enabled energy performance contracting, and some states
encourage utilities to offer street lighting equipment for sale to interested purchasers. The
region is also home to over 50 participants in the Department of Energy’s MSSSLC, including

two utility commissions, nine utilities, and 35 municipalities. (Table A2)

State
CT
CT
CT
CT
CT
CT
DC
DC
DC
DC
DE
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MA
MD
ME

Table A2: Northeast and Mid-Atlantic MSSSLC Participants

Participant

Northeast Utilities (CL&P)

United Illuminating

Groton Utilities

City of Hartford

Town of Madison

Town of Manchester

District of Columbia DOT

Pepco

Demonstration of Energy Efficient Developments (DEED)
US Air Force, Secretary of Air Force for Energy
City of Lewes

National Grid

City of Holyoke Gas and Electric Department
SELCO - Shrewsbury Electric

Massachusetts Department of Energy Resources
Cambridge Community Development Dept

City of Boston

City of Woburn

Town of Acton

Town of Barnstable

Town of Easton

Town of Medfield

Maryland Department of the Environment

City of South Portland

Type

Utility
Utility
Utility
Municipality
Municipality
Municipality
Municipality
Utility
Other

Other
Municipality
Utility
Utility
Utility
Other

Other
Municipality
Municipality
Municipality
Municipality
Municipality
Municipality
Other
Municipality
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State Participant Type

ME City of Westbrook Municipality
NH New Hampshire Department of Transportation Other

NH City of Keene Municipality
NH Hollis Department of Public Works Municipality
NJ New Jersey Board of Public Utilities Other

NJ Township of Jackson Municipality
NY New York State Department of Public Service Other

NY Port Authority of NJ and NY Other

NY New York City Department of Transportation Other

NY Orange and Rockland Utility

NY Village of Sherburne Electric Light Department Utility

NY City of Corning Municipality
NY City of New Rochelle Municipality
NY City of Rochester Municipality
NY City of Schenectady Energy Advisory Board Municipality
NY Town of Amherst Municipality
NY Village of Croton-on-Hudson Municipality
NY Village of Great Neck Plaza Municipality
NY Town of Amherst Municipality
NY Village of Southampton Municipality
PA Delaware Valley Regional Planning Commission Other

PA City of Philadelphia Municipality
PA Borough of Ellwood City Municipality
PA Borough of St Lawrence Municipality
PA City of Sunbury Municipality
PA City of York Municipality
PA Lower Merion Township Municipality
PA Milford Township Municipality
PA Springfield Township Municipality
PA Whitehall Township Municipality
RI US Naval Undersea Warfare Center Other

RI Town of Barrington Municipality
VT Burlington Electric Department Utility
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A. Connecticut

Connecticut Utilities by Percent

Residential Customers 1. . Tariff Sta?tus ) )
Connecticut United Illuminating, which carries roughly 17 percent

o of the state’s street light opportunities offers a
=E utility-owned LED street light rate. (Table A3)
Connecticut Light and Power (CL&P), which carries
roughly 75 percent of the state’s street light
opportunities, does not currently offer a utility-

Combiped il owned tariff, but evidence indicates that a pending
unicipal N .
&% 7% rate case includes an LED tariff.*

2. Legislative Background

As mentioned in the body of this assessment, some states have enacted legislation requiring a
utility to sell their street lighting equipment to an interested municipality. While Connecticut
has not enacted such legislation, a 2005 Public Utility Commission decision directs CL&P (the
state’s largest utility) to make the purchase of street lighting equipment available to
interested municipalities.®® Such purchase can be staggered over a five year period. Also,
Connecticut has a legislatively enabled energy savings performance contracting program for
municipalities.

7 State of Connecticut Public Utilities Regulatory Authority. Docket No. 14-05-06. PFT of Kenneth B. Bowes.
(June 9, 2014) Accessed 1/12/15. Available at:
http://nuwnotes1.nu.com/apps/financial/nuinvest.nsf/0/05212330CECC6D8985257CF300521543/SFILE/201420CLp
ercent20CL&P20rate%20casepercent20ratepercent20case--
distribution20resiliency%20testimonypercent20resiliencypercent20testimony.pdf

“8 Connecticut Department of Public Utility Control. Docket No. 04-01-01. DPUC Investigation in the Connecticut
Light and Power Company’s Street light Asset Plant Values, Accounting Practices, and Rates. (June 2005).
Accessed: 1/12/15. Available at:
http://www.dpuc.state.ct.us/FINALDEC.NSF/0d1e102026cb64d98525644800691cfe/781f166b5751fefd85257030006
f45d2/SFILE/040101-063005.doc

4 public Act 11-80, Section 123. Connecticut Statutes on Energy-Savings Performance Contracting for State
Agencies and Municipalities. Accessed: 1/12/15. Available at:
http://www.ct.gov/deep/lib/deep/energy/lbe/CT_Enabling_ Legislation.pdf
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3. Notable Projects

A simple search revealed six jurisdictions have converted, are pending conversion, or have an
interest in converting to LED street lights. These jurisdictions include Middletown, East
Hartford, Plainville, New Haven, Stamford, and Pawcatuck. (Table A4)

4. Connecticut Street Light Request for Qualifications

Connecticut is unique in the region because the Connecticut Conference of Municipalities
recently issued a Request for Qualifications (RFQ) regarding street light LED retrofit,
management, and maintenance services.”® The RFQ states that most Connecticut
municipalities do not own their street lights and solicits assistance for towns who wish to
purchase their street lights from CL&P.

This solicitation is important because it potentially offers municipalities the option to achieve
efficiencies during the exchange with CL&P, standing as one voice and utilizing a centralized
bargaining ambassador who likely will have a technical expertise that municipal
representatives themselves do not possess. It also offers easily accessible economies of scale
to municipalities who might participate in a volume purchasing agreement to procure
equipment or maintenance and management services. Organizations like the Connecticut
Conference of Municipalities exist in every state in the region. This is likely a widely
replicable model that deserves close attention.

Table A3: United Illuminating HPS/ LED Rate Comparison

Lumen Annual LED Equivalent Lumen Fixture Annual

Rating Rate Per Light Rating Wattage Rate Per Light
3000
4,000 $85.06 (50 W HPS Equivalent) 20 $99.74
3300
5,800 $97.36 (70 W HPS Equivalent) 43 $99.74
5300
9,500 $129.50 (100 W HPS Equivalent) 67 $155.12
8400
16,000 $160.74 (150 W HPS Equivalent) 106 $245.64
10,500
27,500 $208.37 (250 W HPS/MH Equivalent) 130 $265.37
50,000 $271.01 12,500 196 $398.25

(400W HPS/MH Equivalent)

%0 Connecticut Conference of Municipalities. RFQ#52014: Street light LED Retrofit, Management, & Maintenance
Services. Accessed: 1/12/15. Available at: http://programs.ccm-ct.org/Resources.ashx?id=77b6c587-fada-4e9e-
8e01-fb7916ce7ab¢

> United Illuminating Rate Schedule. Accessed: 1/12/15. Available at:
http://www.uinet.com/wps/wcm/connect/e1c9170040d8535ca7b9bfd2ce51850f/Ul+Tariffs+Effective+January+1,+
2011+(clean).pdf?’MOD=AJPERES&CACHEID=e1c9170040d8535ca7b9bfd2ce51850f
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Table A4: Notable Conversion Projects (Connecticut)

Municipality Date Details

Contemplating ESPC to convert 5,000 Street lights to
LED *
Replacing downtown street lights with LEDs to prevent
vandalism >3
Contemplating a No-Interest Loan from CL&P to convert
1,400 Street lights to LED>*
. Contemplating 5,000 light purchase, transition expired
Middletown August 2013 lights to LED®

New Haven December 2012 2,000 of 10,300 total Street lights converting to LED *

East Hartford July 2014

Pawcatuck February 2014

Plainville December 2013

Stamford 2008 LED Pilot program, replacing decorative street lights >’

52 Munoz, Hilda. Hartford Courant. “Council Postpones Vote on LED Street light Contract.” (July 2014) Accessed:
1/12/15. Available at: http://articles.courant.com/2014-07-16/community/hc-east-hartford-lights-0716-
20140716_1_council-postpones-vote-new-lights-town-council

53 Rovetti, Leslie. The Westerly Sun. “Downtown Pawcatuck Light Poles Get New Covers and LEDs.” (February
2014) Accessed: 1/12/15. Available at: http://www.thewesterlysun.com/news/latestnews/3607156-
129/downtown-pawcatuck-light-poles-to-get-new-covers-and-leds.html

% eukhardt, Bill. Hartford Courant. “Plainville Gets Serious About New Electricity-Saving Street lights.”
(December 2013) Accessed: 1/12/15. Available at: http://articles.courant.com/2013-12-04/community/hc-
plainville-led-lights-1205-20131204_1_no-interest-loans-led-lights-town-council

»Gecan, Alex. Middletown Press. “Mayor Wants City to Buy Street Lights from CL&P.” (discussing Middletown’s
prospective purchase of 5,000+ street lights and possible LED conversion) (August 2013) Accessed 1/12/15.
Available at: http://www.middletownpress.com/20130813/mayor-wants-city-to-buy-street-lights-from-clp-for-
115m-video

% MacMillan, Thomas. New Haven Independent. “2,000 Street lights on the Way.” (December 2012) Accessed:
1/12/15. Available at: http://www.newhavenindependent.org/index.php/archives/entry/led_street
lights_on_the_way/

7 McKenna, Erin. Connecticut Department of Energy and Environmental Protection Press Release. “Governor Rell
Honors Seven Connecticut Leaders for Innovative Efforts to Address Climate Change.” (2008). Accessed 1/12/15.
Available at: http://www.ct.gov/deep/cwp/view.asp?A=2711&Q=416204
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B. Delaware

Delaware Utilities by Percent 1. Tariff Status
Residential Customers Delmarva Power, which is responsible for
emaa | @PProximately two-thirds of Delaware’s street
e bware Power lights, offers a utility-owned LED tariff containing

Electric
Cooperative
20%

oo a luminaire charge that is slightly higher than a

comparable HPS. (Table A5) Delmarva’s-customer
owned tariff also explicitly provides an LED rate.
e 2. Legislative Background
14% Delaware has legislatively enabled an energy
savings performance contracting program for
municipalities and any municipality who owns their street lights could enter into a contract
with an energy servi