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Overview of Project
City of Raleigh Department of Transportation staff is requesting the replacement of 114

leased high pressure sodium (HPS) Teardrop style street light fixtures located in or within
close proximity to the Capitol Square and Moore Square Historic Overlay Districts. This
replacement will be done in conjunction with repainting many black decorative poles in
downtown Raleigh which are in disrepair. The proposed LED replacement fixtures are
identical to the current Teardrop fixtures aside from the light source. See the attached
map of these street light locations.

Background
In 2016, City of Raleigh Department of Transportation staff stressed to Duke Energy the

need to repaint many black decorative signal and street light poles located in downtown
Raleigh for maintenance purposes. All of the poles and signal mast arms selected to be
repainted are extremely weathered, many of which are exhibiting signs of rust.

Duke Energy has agreed to have a contractor repaint the selected poles (Duke owned) and
mast arms (City owned) in the coming months, with the City funding the cost of
repainting the mast arms.

Proposed Modifications

In conjunction with the proposed repainting project, City staff is recommending the
replacement of all 114 decorative Teardrop style fixtures mounted to these black poles, in
lieu of repainting them. Most of these existing Teardrop light fixtures were installed
along with the poles over 20 years ago, thus the paint applied to the ﬁxture housing isin a
similar weathered condition as that applied to the poles.

The existing decorative Teardrop style lighting in downtown Raleigh is high pressure
sodium (HPS) technology leased from Duke Energy. HPS street lighting sources are
quickly being replaced by more energy efficient LED technology throughout the Duke
Energy service area and beyond.

The City recommends replacing the existing HPS Teardrop fixtures with LED Teardrop
fixtures that are identical in appearance. See the attached Duke Energy specification
brochure detailing the LED Teardrop fixture lease option.

The Teardrop LEDs will produce a 4000 Kelvin (K) color temperature light, which is
currently the only LED color option available for lease. This is a whiter light than that
produced by HPS light sources. This LED light source will match the color of the
existing lighting on the State Capitol grounds, the lighting along Fayetteville Street, and
the approximately 30,000 LED roadway fixtures now leased throughout most of the City.
Unlike the LED roadway style fixtures installed along the majority of the City’s public
streets, these Teardrop fixtures have a globe (drop lens) to help diffuse the LED light
source.
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The roadways illuminated by Teardrop style fixtures in downtown Raleigh are primarily
in commercial and governmental areas. City staff believes these areas will benefit from
the improved color rendering and uniformity produced by the LED Teardrop lighting.

As mentioned above, the only LED street lighting currently offered by Duke Energy
Progress produces 4000 K temperature light. Further innovations in LED lighting
technology in conjunction with evolving market conditions may result in Duke Energy
Progress offering yellow-toned 3,000 K temperature street lighting options in the future.
However, due to the obsolescence and deteriorated condition of the existing HPS street
lighting fixtures, it is important that replacement of these fixtures occur as soon as

possible.

Because replacement fixtures will be subject to a 20-year equipment lease, the City is
reluctant to replace the existing fixtures with obsolete HPS technology. HPS street
lighting is being phased out, and it is unlikely that Duke Energy Progress will be able to
sustain maintenance support for new HPS fixtures over the next 20 years. As a result, if
the City is required to enter into a 20-year equipment lease for new HPS street lighting
fixtures, it is foreseeable that replacement ballasts and other replacement parts will be
unavailable before expiration of the lease term. This will force the City to replace any
inoperable fixtures piece-meal with whatever technology is then available while also
incurring early lease termination penalties. Due to the rapid obsolescence of HPS street
lighting, the fact that the Duke Energy Progress holds the electric utility franchise in the
City, and the lengthy lease terms required by Duke Energy Progress, denial of the City's
request for a Certificate of Appropriateness would cause an unusual and unnecessary
hardship beyond that which faces other property owners in the HOD.

In order to address concerns regarding the color/temperature of the proposed LED
lighting, the City requests that it be permitted to adopt LED street lighting technology,
but remains willing to make modifications to the color/temperature as additional options
become available. Therefore, if permitted to initiate replacement of the existing HPS
street lighting fixtures with LED fixtures, the City will agree to initiate further
replacement of the 4,000 K LED bulbs with 3,000 K LED bulbs when such an option
becomes available through Duke Energy Progress and within 60 days of the RHDC's
request. The City will further agree to request that Duke Energy Progress provide notice
to the City when such an option becomes available, and forward this information to the
RHDC in a timely fashion.
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Figure 1: Night view of an existing Teardrop fixture located at the intersection of
Edenton Street and Salisbury Street with the State Capitol shown in the background

Figure 2: Night view of existing Teardrop street lighting looking south along
Wilmington Street in comparison with the existing lighting on the State Capitol grounds
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Figure 3: Night view of an existing Teardrop fixture at the
intersection of Salisbury Street and Hillsborough Street with the
State Capitol shown in the background
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Figure 4: Day view of existing Teardrop fixture at the intersection of
Salisbury Street and Hillsborough Street with the State Capitol shown
in the background
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APPLICATION FOR A CERTIFICATE OF APPROPRIATENESS — STAFF REPORT

022-17-CA MULTIPLE IN MOORE AND CAPITOL SQUARE RIGHTS-OF-WAY

Applicant: CITY OF RALEIGH DEPARTMENT OF TRANSPORTATION
Received: 2/3/2017 Meeting Date(s):
Submission date + 90 days: 5/4/2017 1) 3/23/2017 2)7/27/17 3)

INTRODUCTION TO THE APPLICATION

Historic District: CAPITOL SQUARE AND MOORE SQUARE HISTORIC DISTRICTS

Zoning: General HOD

Nature of Project: Programmatic COA to replace existing high pressure sodium teardrop style
street light fixtures with new light emitting diode teardrop style light fixtures.

Amendments: A color temperature chart of Kelvin (K) values has been provided by staff and is
attached.

Staff Notes:
e Cases referenced in the staff report are available for review.

APPLICABLE SECTIONS OF GUIDELINES and DESCRIPTION OF PROJECT

Sections  Topic Description of Work
2.1 Public Rights-of-Way and Alleys Replace existing high pressure sodium teardrop
2.7 Lighting style street light fixtures with new light emitting

diode teardrop style light fixtures

STAFF REPORT

Based on the information contained in the amended application, testimony from March, and
staff’s evaluation:

A. Replacing existing high pressure sodium (HPS) teardrop style street light fixtures with new
light emitting diode (LED) teardrop style light fixtures is not incongruous in concept
according to Guidelines 2.1.10, 2.1.11, 2.7.4, 2.7.5, 2.7.11, and the following suggested facts:

1* The proposal is for 114 leased street light fixtures to be replaced, primarily within the
Capitol Square and Moore Square HODs. A map is attached to the application. The existing
poles and fixture arms will be repainted to match the current black painted finish.

2* The proposed light fixture is a teardrop style that matches the existing fixtures. Photos of
both the existing and proposed fixtures are included.

3* The existing fixtures hold HPS lamps which are being phased out throughout the Duke

Energy service area for more energy efficient LED lamps.



4>(-

5*

6*

7>(-

8>(-
9>(-

10*

11%

12*

The existing HPS lamps have a golden yellow color. The new lamps have a brighter white
color, with a color temperature of 4000 Kelvin. The LED fixtures have a globe to help diffuse
the intensity of the light emitted. Evidence to support this claim was/was not provided.

The new lumen level will be relatively the same, but the perceived light will be much more
effective and may even seem a bit brighter to the eye. This is due mainly to the clearer,
whiter light produced by LED fixture heads.

LED bulbs have been approved by the committee provided the light color is of a warm tone.
The proposed LED has a color temperature of 4000 Kelvin; this is considered a neutral
white.

New LED street lights have been installed in other areas of the city, and the color
temperature of the proposed new lighting will match that around the State Capitol grounds,
along Fayetteville Street and in approximately 30,000 other fixtures throughout the city.

The lighting changes are primarily affecting governmental and commercial areas.

The Design Guidelines on page 20 states: “Depending on their location, streetlights ranged
from elaborate designs, such as translucent globes mounted on cast-iron poles capped with
decorative finials, to simple, bracketed globes mounted on utility poles. The light cast by
these early fixtures was described as a soft yellow-toned glow rather than the harsher
bluish-tone light cast by contemporary mercury vapor streetlights. Lighting manufacturers
today [2001] offer high-pressure sodium vapor fixtures that produce a softer glow.” And
“Considerations in reviewing any proposed lighting fixture for compatibility should include
location, design, material, size, color, scale, and brightness.”

In 2016 a COA application for street lighting changes was denied (175-15-CA). The
applicant, Raleigh Public Works Department, had proposed street light fixtures of a more
contemporary design than that being proposed now, but also proposed using 4000 K LED
lamps.

In 1995 a COA application for street lighting changes was denied (120-95-CA). The
applicant, The Society for the Preservation of Historic Oakwood, had proposed street light
fixtures that were determined to be an anachronistic marriage of a “plain, contemporary
pole” contrasted “with a finialed luminaire and fluted mounting suggestive of late 19th or
early 20th century design.”

An amendment from the applicant offers a proposal that the applicant be allowed to

install the 4000 K lamps that are currently available from Duke Energy if they agree to



replace them with 3000 K lamps when that option becomes available from Duke Energy.
From their application: “Further innovations in LED lighting technology in conjunction
with evolving market conditions may result in Duke Energy Progress offering yellow-

toned 3000 K temperature street lighting options in the future.”

Staff suggests that the committee approve the application, with the following conditions:

1. That City of Raleigh Department of Transportation staff communicate annually with RHDC

staff on the availability of 3000 K lamps from Duke Energy Progress.
2. That this COA application also approve the installation of 3000 K lamps when available.
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Tully, Tania

From: Brice, Dustin

Sent: Thursday, April 27, 2017 12:01 PM

To: Tully, Tania

Cc: Choi, Hunt; Robb, Melissa; Niffenegger, Jed; Duffy, Rebecca

Subject: RE: COA Decision Letters - 022-17-CA, 023-17-CA

Attachments: mitchell-top-hat-led-with-ribs-dep.pdf; teardrop led dep.pdf; Hillsborough LED.PDF;

Capital Sqare 50 LED.PDF; Capital Square 150.pdf; Capital Square Existing.pdf;
Hillsborough Existing HPS.PDF

Tania,

Duke Energy will only provide manufacturer information on what they have available in their product line. The 2
specification sheets attached are all that we have been given.

In addition, Duke Energy has produced lighting plans for the existing conditions and proposed LED options for both
Hillsborough Street and the streets surrounding the Capitol. | believe this was requested by the committee during the
meeting.

Please note that Duke Energy prefaced the drawings showing existing conditions stating, “Please take in to consideration
that the light levels on the drawings for existing lights reflect the levels at time of installation, and do not consider light
depreciation, so the current status is much less than depicted.”

Let me know if you need more information.

Dustin Brice
Street Light Coordinator

City of Raleigh

Department of Transportation
PO Box 590

Raleigh, NC 27602

Office: (919) 996-4045
Fax: (919) 996-7638

From: Tully, Tania

Sent: Thursday, April 20, 2017 1:39 PM

To: Brice, Dustin

Cc: Choi, Hunt; Robb, Melissa

Subject: RE: COA Decision Letters - 022-17-CA, 023-17-CA

All -
Attached are the adopted minutes from the 3/23 COA meeting.
The application deadline for new cases for the May 25 meeting was April 12. Note that with the new process staff

reports will be distributed with the agenda. Is there additional information that you wish to be included in the staff
report? If so, please provide ASAP.
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LIGHTING DESIGN TOLERANCE

The calculated footcandle light levels in this lighting design are predicted values
and are based on specific information that has been supplied to Duke Energy Customer approval Date

CAPITAL SQUARE
PROPRIETARY & CONFIDENTIAL RALEIGH, NC
s This document together with the concepts and designs presented herein, presented as an instrument SITE LIGHTING PLAN
of service, is the sole property of Duke Energy Progress, and is intended only for the specific

Progress. Any inaccuracies in the supplied information, differences in luminaire purpose and prospective client as stated in the title block of this drawing. Any use, copying, Designed by DEP LIGHTING SOLUTIONS
installation, lighted area geometry including elevation differences, reflective reproduction or disclosure of the drawing, design or any information contained herein by the . T. Ferauson 17 = 40’
properties of surrounding surfaces, obstructions (foliage or otherwise) in the prospective customer or other entities, including without limitation, architects, engineers, or equipment Reviewed by : 9 Scale
lighted area, or lighting from sources other than listed in this design may DISTANCE CALIBRATION ¢ INCHES) ® manufacturers is hereby expressly’ prohibited and shall not be permitted absent prior wri’.(ten.consent Dote 03/30/2017 Size “Nrch D
produce different results from the predicted values. Normal tolerances of voltage, from, and payment of compensation to Duke Energy Progress. Duke Energy Progress disclaims any

e ——— liability or responsibility for any unauthorized use of or reliance on this document. Description LED 50 Teardrop

lamp output, and ballast and luminaire manufacture will also affect results.
0 0.5 1.0 2.0 3.0 4.0
PROGRESS Drawing No. 17/-0071A Sht, 1 OF 1
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MOUNTING HEIGHT: 12 FT
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lamp output, and ballast and luminaire manufacture will also affect results.
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Outdoor Lighting

The Teardrop LED has a historic appearance
with a nostalgic feel and can enhance any
municipal downtown or historic district.
Efficiency is combined with turn-of-the-
century appeal to provide an image that is
attractive and distinctive. Mount on new
black concrete poles or existing approved
metal poles that are painted black.

For additional information, visit us at
duke-energy.com/OutdoorLighting
or call us toll free at 866.769.6417.

{~ DUKE
S’ ENERGY.

PROGRESS

Subject to variance from manufacturer. Contact us for region-specific details.

LED 150 watts

Mounting height 27.5'

Color Black

Pole Black concrete (additional monthly cost)

Note: The black fixtures and poles are not stocked by Duke Energy Progress.
They must be special-ordered and require up to 8 weeks of lead time for arrival.



£~ DUKE
&’ ENERGY.

PROGRESS

Outdoor Lighting

Light source: LED (white)
Wattage: 150
Lumens: 15,377

Light pattern: IESNA Type Il (oval)
IESNA Backlight — Uplight — Glare (BUG) Rating: B2-U3-G4
Color temperature: 4,000K

light distribution pattern

Pole available:

Name Mounting height Color

Concrete 27.5' Black (additional monthly cost)
Features Benefits

Little or no installation cost Frees up capital for other projects

Design services by lighting professionals included Meets industry standards and lighting ordinances
Maintenance included Eliminates high and unexpected repair bills
Electricity included Less expensive than metered service

Warranty included Worry-free

One low monthly cost on your electric bill Convenience and savings for you

Turnkey operation Provides hassle-free installation and service
Backed by over 40 years of experience A name you can trust today ... and tomorrow

Note: These black fixtures and poles are not stocked by Duke Energy Progress. They must be special-ordered and require up to 8 weeks of lead
time for arrival.

©2017 Duke Energy Corporation 170288 3/17
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Designing a 21st Century City:

The 2030 Comprehensive Plan
for the City of Raleigh
Volume I: Comprehensive Plan
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RHDC File Nos. 022-17-CA and 023-17-CA

C.1 Energy Security and Climate
Change Preparedness

Globally, cities are taking the lead in preparing

for climate change by proactively conserving
energy, using renewable energy resources, and
improving air quality. Having the foresight to

make investments in energy security by preparing
residents, businesses, and local infrastructure will be
a hallmark of successful cities in the 21st century. As
energy prices rise from the combined effects of fossil
fuel depletion and public policies aimed at avoiding
climate change, those cities and regions that can be
the most productive with the least amount of energy
input will be best positioned to prosper.

The policies and actions of this section are

included not only because of the City of Raleigh’s
responsibility to the health, safety, and welfare of
constituents, but also because they represent a move
towards the responsible use of limited resources in a
growing world—and a desire to leave a better world
for future generations. In practical terms, adoption
and enforcement of the following policies could also
translate to lower energy bills and cleaner air for
local residents.

As with all urban areas, Raleigh’s “carbon footprint’
(amount of greenhouse gases produced) depends
primarily upon the ways our built environment
and our modes of transportation are designed,
constructed, and used. Therefore, the following
policies and actions concentrate on how best to
approach these practices.

March 23, 2017, Page No. 18

Policy EP 1.2
Vehicle Electrification

Promote the electrification of transportation,
both public and private. (5)

Policy EP 1.3

Total Cost of Ownership Analysis

Use Total Cost of Ownership (TCO), life-cycle
analysis, and/or payback analysis on all energy
saving proposals. (5)

Policy EP 1.4

Green Building

Advance green building practices in the public
and private sectors by encouraging LEED
Gold-level certification and LEED-ND, or their
respective equivalents. (5)

Policy EP 1.1
Greenhouse Gas Reduction

Promote best practices for reducing greenhouse
gas emissions as documented through the U.S.
Mayors’ Climate Protection Agreement, the
International Council for Local Environmental
Initiatives (ICLEI), and the Sierra Club’s Cool
Cities Program. (3, 4, 5) See the Conmunity
Inventory Report for additional information on
these programs.

Policy EP 1.5

LEED Certification for Public Buildings

All new or renovations of existing City of
Raleigh buildings encompassing 10,000 gross
square feet or more of building area should
achieve a Silver level certification of the U.S.
Green Building Council's LEED Green Building
Rating System for New Construction (LEED-
NC) and Existing Buildings (LEED-EB), or their
respective equivalents. A higher equivalent
rating (Gold or Platinum) should be sought
where practical and as funding is available.

(5) See text box: LEED Certification for New and
Existing Municipal Buildings

[he 2030 Comprehensive Plan for the City of Raleigh  pHRE
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March 23, 2017, Page No. 39

The Team next identified potential future projects,
programs, and strategies to achieve further
reductions. In the prioritized ranking of projects, |1
of the top 34 were generated by the Buildings Team.

#l

#5

#9

#12

#13

#I15

#l6

#18

#19

Top Proposed Future Strategies — BUILDINGS Team

Building Climate Controls and
Technology Interface

Building Envelope
Improvements

Raleigh Convention Center
Preventative Maintenance
Plan Implementation

Building Interior
Light Controls

LED Lighting in Parking Decks
LED Street Lighting

Lighting Replacements by PUD
Energy Efficiency Policy for
City LEED Buildings

Energy-Efficient Vending
Machines

Elevator Fan/Light Controls
and LED Conversion

City-wide CIP for Energy
Efficiency

Load-shedding/demand-response algorithms using building automation
infrastructure and Periscope; smart buildings; building-wide
thermostats with motion sensors and smart schedulers

Building weather-proofing, glazing improvements, etc.
Implement plan for the Convention Center

Control based on ambient light level and motion detection

Install LED lights in all City parking decks (Business Case
Evaluation conducted for this strategy)

Replace all street lights with LEDs

Lighting replacement in PUD operating facilities (induction lighting,
CFL, motion-detection)

Policy for LEED to concentrate points for energy efficiency

Procure energy-efficient vending machines; update contract terms for
vending machines to require Energy Star rating

Elevator controllers to reduce energy usage when not in use; convert
lighting to LED

Implement capital improvement plans for City buildings
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Municipal Garage Pilot Results

Energy Usage and Savings

LEDs are semiconductor devices that are experiencing very rapid improvements in performance,
both brightness and efficiency. Due to this rapid progress, LEDs now surpass the efficiency of most
conventional light sources. In addition, the construction of packaged LED lamps allows light fixture
manufacturers to optimize the light emitted by the devices in the fixture thereby increasing the
efficiency of the fixture itself, and delivering more “useful” lumens to the application.

This inherent efficiency allows LED lighting solutions to provide significant energy savings in many
lighting applications, such as the garage installation described above. To validate the energy savings
provided by the municipal garage LED lighting installation, the City of Raleigh and Cree enlisted the
participation of the local Raleigh electrical utility, Progress Energy, www.progress-enerqy.com.

Progress Energy measured the total load of the HPS fixtures, at steady-state, using a Metrosonics
POAO9 Plus load meter. The steady-state load of the HPS fixtures was 120 watts each. They then
measured the load of the LSG LED fixtures, and determined a steady-state load of 70 watts each.
This shows a forty percent (40%) decrease in the power consumption of the fixtures in the municipal
garage.

In addition, as shown in the load chart below, the power factor improved dramatically by using the
solid-state power supplies in the LED fixtures.

Measured Load
HPS - 120 W per fixture
LED - 70 W per fixture

installation complete

S

IpasptatAi

3
= e

-

m

)

Existing Lighting

Ex

Total KW
YA |E10L

Power off or
lighting change

/N A\

11/21/2006 - 11:00:00 12/04/2006 - 05:562:30 121712006 - 00:45:00 12/29/2006 - 19:37:30 01/11/2007 - 14:30:00
Date - Time

Figure 5
Based on Progress Energy’s measurements, each LED fixture is saving fifty watts (50W) of electricity
over the HPS fixture it replaced. As described earlier, level three of the garage contains 141 fixtures,

and assuming twenty-four-hour-a-day operation, this would result in approximately 170 kilowatt-hours
(KWh) of savings per day.
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The municipal garage, however, employs a photocell sensor and associated controls to turn a
portion of the lights off during daylight hours. This reduces the power consumption during the day
when ambient daylight reduces the need for the garage lights. This type of control is applicable for
aboveground garage structures, but cannot be used in the underground portions of the garages.

Of the 141 fixtures in the garage, 69 fixtures are controlled via the photocell sensor, and hence
operate an average of 12 hours-a-day year-round. Therefore, the projected reduction in electricity
usage for level 3 of the garage is approximately 128 kWh per day, or 46,720 kWh per year.

As noted earlier, the performance of the LED technology employed in the LED fixtures used in this
trial has been surpassed by LEDs introduced in the past six months. In fact, the efficiency of the
current generation of Cree LEDs is over 75% higher than the LEDs used for the municipal garage
installation. This improved efficiency and performance can help to deliver electrical savings of
approximately 70% over the HPS fixtures originally installed in the garage.

Therefore, LED fixtures containing the current generation of LED technology could deliver electricity
savings for level 3 of the municipal garage of up to 82,000 kWh per year.

Maintenance Savings
LEDs have very long service lifetimes, and are projected to maintain over 70% lumen maintenance

after 50,000 hours of service. In a twenty-four hour-a-day application, this translates to 5.7 years,
and in a twelve hour-a-day application, such as with the photocell control, it translates to 11.4 years.
Moreover, after 100,000 hours of service, lumen maintenance is projected to be approximately 50%.
This translates to 11.4 years assuming twenty-four hour-a-day operation and 22.8 years for twelve
hour-a-day operation.

Due to the long service life, the use of LED fixtures can eliminate the need for bulb replacements
for the service life of the fixture thereby saving not only the cost of the bulbs, but also the cost of the
labor required to change them. Current solid-state power supplies are designed to last the life of the
fixture. This also eliminates the equipment and labor costs of replacing ballasts, as is required with
traditional fixtures.

LEDs, unlike many traditional light sources, are very tolerant of ambient temperature variations,
vibrations and on/off cycles. In parking garage applications, traditional light sources often fail due to
the inhospitable environment, necessitating frequent replacements.

Also, since LED light fixtures are not designed to allow traditional bulb replacement, the fixtures can
be tightly sealed thereby preventing the accumulation of dirt, insects and moisture on the inside of the
diffuser or lens cover. This serves to essentially eliminate the need for time-consuming disassembly
and cleaning of the fixture lens as is usually required with traditional lighting fixtures. The only
cleaning that may be required, depending upon the environment, is to clean the outside of the lens or
diffuser.

From these observations, the City of Raleigh has estimated that they can save approximately 95%
of the annual lighting maintenance budget allocated to this level of the parking garage. The labor

savings from this reduction in required maintenance frees City employees to address other critical
needs within the City.
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for the fixtures that operate 24 hours a day and would allow the fixtures controlled by the photocell
system to return energy savings for an additional five years of service. Of course, this analysis only
considers the direct economic costs and does not account for the qualitative and environmental
benefits of using LED lighting.

Outlook

LED performance is improving rapidly each year, and LEDs are already commercially available that
are 75% more efficient than those used in the municipal garage fixtures. In addition, manufacturers
are only now beginning to explore volume production of commercial LED light fixtures. As the
technology continues to improve, and the fixture volumes increase, we can expect to see lower prices
for LED fixtures. These developments may yield a markedly improved economic business case for
LED lighting deployment.

Based on the results of the Raleigh analysis, any new construction project or retrofit utilizing low bay
lighting should consider LED fixtures competitively with standard technology (particularly in regions of
the country where the cost of electricity is substantially higher than Raleigh’s). Communities should
also consider financing mechanisms that allow the full life-cycle cost to be considered in the up-front
procurement decision process. It does not appear at this time that the cost savings utilizing LED
fixtures justify retrofitting existing facilities where the current light source has not reached the end of
its usable life, unless such a retrofit is to be done based on the quality of light, not the economics of
operating the facility. As the pricing structure of these fixtures and the efficiency of the LEDs within
them changes, retrofit may become an increasingly attractive alternative, particularly in underground
parking or other applications where 24/7/365 lighting is essential.

Conclusion

The Raleigh municipal garage pilot has been a successful test of LED lighting and has led to the
City’s decision to incorporate LED fixtures into a new 900+ space underground parking structure
currently under construction. The expected electricity savings have been validated, as well as the
significant improvement in the light quality over the incumbent HPS technology. As shown by the
customer survey, the LED lighting also delivered a much improved user experience.

There is a rapidly-changing environment for LED lighting technology and products, as well as wide
variations in electricity rates and maintenance costs between regions of the country and of the world.
Because of this, individual project-by-project evaluations of potential LED lighting deployment in
parking-structure applications should be undertaken.

That being said, it is clear from this pilot study that LED lighting provides very large opportunities
today to save very significant amounts of electricity and maintenance costs. Beyond the economic
considerations, deployment of LED lighting also reduces the impact on the environment of the City’s
parking operations, both by reducing the pollution from generating electricity and by reducing the
waste from used light bulbs, improves the feeling of personal safety experienced by users of the
garage and delivers higher quality light than the incumbent technology. In addition, unlike some
traditional light bulbs, LEDs do not contain harmful lead or mercury, which further reduces the
potential environmental impacts.

Copyright © 2007, the City of Raleigh, North Carolina, and Cree, Inc. All rights reserved. Cree and XLamp are registered trademarks, and the Cree
LED Light logo, LED City, and the LED City logo are trademarks of Cree, Inc. Other trademarks, product and company names are the property of their
respective owners and do not imply specific product and/or vendor endorsement, sponsorship or association.
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Figure 3: Night view of an existing Teardrop fixture at the
intcrsection of Salisbury Street and Hillsborough Street with the
State Capitol shown in the background

March 23, 2017, Page No. 109

125



126



Get the Facts: LED Street Li hung |7Dcpartmcnt of Ener,

20f2

RHDC File Nos. 22 1

CA and 023-17.CA
10 E o

RELATED ARTICLES

DOE Publishes Fact Sheet on LED
Lighting and Health

EECBG Success
Story: Lighting
Retrofit Improving
Visibility, Saving
Energy

DOE Publishes Technical Brief Clarifying

Misconceptions about Safety of LED
Lighting

CAREERS & INTERNSHIPS

EERE HOME

CONTACT EERE

U 5 D!:PARTMEHT OF

x@ﬁ ENERGY

Office of Energy Efficiency & Renewable Energy

Forrestal Building

1000 Independence Avenue, SW

Washington, DC 20585

ABOUT THIS SITE
Web Policies

Privacy

No Fear Act
Whistleblower Protection
Information Quality
Open Gov

Accessibility

ENERGY DEPARTMENT

Budget & Performance

Directives, Delegations & Requirements
FOIA

Inspector General

Privacy Program
Small Business

https://energy. %v/ eere/ssl/articles/get-facts-led-street-lighting

arch 23, 201

FEDERAL GOVERNMENT
The White House
USA.gov

“Page No. 111

127
3/16/2017 3:13 PM



128



129



RHDC File Nos. 022-17-CA and 023-17-CA March 23, 2017, Page No. 114

The City of Raleigh would like your assistance in evaluating its near-term options for street lighting. The
primary purpose of the questions below is to get a sense of the market-based, regulatory, and technological
trends. Based on your education, experience, knowledge, and/or observations, please answer the following
questions, and feel free to elaborate upon your responses to the extent you feel you can:

) What are the current regulatory trends concerning High-Pressure Sodium, Metal Halide, and
LED street lighting? How do these regulatory trends impact the research, development,
import, manufacturing, and cost of the various types of street lighting technologies? How do
these regulatory trends impact what products Duke Energy is able to offer its customers? How
do these regulatory trends impact what support Duke Energy is able to provide for existing
installations?

& What are the current market trends regarding the research, development, import,
manufacturing, and cost of the various types of street lighting technologies? How do these
market trends impact what products Duke Energy is able to offer its customers? How do these
market trends impact what support Duke Energy is able to provide for existing installations?

3 With respect to street lighting, how do High-Pressure Sodium, Metal Halide, and other HID
lighting technologies compare to LED technology in terms of energy efficiency and consumer
cost (installation and operation)? Has the market for LED technology matured to the point of
cost parity?

4, What are the forces that drive innovation in the street lighting industry? How would you
describe the pace of innovation in the street lighting industry? Similarly, how would you
describe the speed or suddenness with which products or technologies can become obsolete
in the street lighting industry? Are there any street lighting products or technologies at use in
the City of Raleigh that you believe are in danger of becoming functionally, economically, or
legally obsolete?

5. Do you (or Duke Energy) have concerns regarding the long-term viability of High-Pressure
Sodium and Metal Halide street lighting technology versus LED street lighting? Which
technology do you believe will become the dominant or industry-standard? Do you believe that
the less popular technologies will continue to be manufactured and available in marketable and
significant volumes over the long term?

6. What technology preferences are your customers expressing for new and retrofitted street
lighting applications? In other words, what are your new and existing customer’s choosing for
new and updated installations? What reasons have Duke Energy’s customers given for
making their choices?

7. What is the current status of Metal Halide street lighting technology in terms of manufacturing,
import, availability, and long-term viability? VWhat position has Duke Energy taken with respect
to Metal Halide street lighting technology?

8. What degree of support does Duke Energy believe that it will be able to offer for Metal Halide
and High-Pressure Sodium street lighting during future 20-year lease cycles? What external
forces or events may impact Duke Energy’s ability to provide support for these technologies in
the future?

9. What experience has Duke Energy had in installing LED street lighting (or retrofitting existing
non-LED fixtures) in historically significant districts or neighborhoods? What has been the
response to these installations?

2

130



131



RHDC File Nos. 022-17-CA and 023-17-CA March 23, 2017, Page No. 116

The City of Raleigh would like your assistance in evaluating its near-term options for
street lighting. The primary purpose of the questions below is to get a sense of the
market-based, regulatory, and technological trends. Based on your education,
experience, knowledge, and/or observations, please answer the following questions,
and feel free to elaborate upon your responses to the extent you feel you can:

g What are the current regulatory trends concerning High-Pressure Sodium, Metal
Halide, and LED street lighting? The EISA 2007 mandated minimum efficiency
levels for MH. HPS has not been impacted by regulatory mandates. How do
these regulatory trends impact the research, development, import,
manufacturing, and cost of the various types of street lighting
technologies? Suppliers are moving away from MH and moving to LED while
supporting HPS at this time. How do these regulatory trends impact what
products Duke Energy is able to offer its customers? We are investigating a MH
exit strategy while continuing to offer SV and LED products. How do these
regulatory trends impact what support Duke Energy is able to provide for existing
installations? We will support existing products as long as suppliers continue to
meet our demand.

iz What are the current market trends regarding the research, development, import,
manufacturing, and cost of the various types of street lighting technologies? How
do these market trends impact what products Duke Energy is able to offer its
customers? How do these market trends impact what support Duke Energy is
able to provide for existing installations? See responses in #1.

3. With respect to street lighting, how do High-Pressure Sodium, Metal Halide, and
other HID lighting technologies compare to LED technology in terms of energy
efficiency and consumer cost (installation and operation)? LED is more efficient.
Cost varies by wattage, fixture, supplier, style, lumen package and other
variables. Has the market for LED technology matured to the point of cost parity?
We continue to evaluate cost per product to provide affordable and reliable
service to our customers.

4. What are the forces that drive innovation in the street lighting industry? Customer
demand drives innovation. Lighting suppliers who perform Research and
Development could provide more information. How would you describe the pace
of innovation in the street lighting industry? Similarly, how would you describe the
speed or suddenness with which products or technologies can become obsolete
in the street lighting industry? Customer demand drives innovation. Lighting
suppliers who perform Research and Development could provide more
information. Are there any street lighting products or technologies at use in the
City of Raleigh that you believe are in danger of becoming functionally,
economically, or legally obsolete? The EISA 2007 mandated minimum efficiency
levels for MH. HPS has not been impacted by regulatory mandates. Suppliers
are moving away from MH and moving to LED while supporting HPS at this time.

5. Do you (or Duke Energy) have concerns regarding the long-term viability of High-
Pressure Sodium and Metal Halide street lighting technology versus LED street
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10.

lighting? Which technology do you believe will become the dominant or industry-
standard? Do you believe that the less popular technologies will continue to be
manufactured and available in marketable and significant volumes over the long
term? The EISA 2007 mandated minimum efficiency levels for MH. HPS has not
been impacted by regulatory mandates. Suppliers are moving away from MH and
moving to LED while supporting HPS at this time. (Refer to industry leaders for
more specifics.)

What technology preferences are your customers expressing for new and
retrofitted street lighting applications? We continue to receive requests for new
HPS and LED products. In other words, what are your new and existing
customer’s choosing for new and updated installations? We continue to receive
requests for new HPS and LED products. What reasons have Duke Energy’s
customers given for making their choices? Economics, aesthetics, color,
efficiency, etc.

What is the current status of Metal Halide street lighting technology in terms of
manufacturing, import, availability, and long-term viability? What position has
Duke Energy taken with respect to Metal Halide street lighting technology? The
EISA 2007 mandated minimum efficiency levels for MH. HPS has not been
impacted by regulatory mandates. Suppliers are moving away from MH and
moving to LED while supporting HPS at this time. We are investigating a MH exit
strategy while continuing to offer SV and LED products.

What degree of support does Duke Energy believe that it will be able to offer for
Metal Halide and High-Pressure Sodium street lighting during future 20-year
lease cycles? What external forces or events may impact Duke Energy’s ability
to provide support for these technologies in the future? We will support existing
products as long as suppliers continue to meet our demand.

What experience has Duke Energy had in installing LED street lighting (or
retrofitting existing non-LED fixtures) in historically significant districts or
neighborhoods? What has been the response to these installations? We have
installed over 200,000 LED lights with positive results. Beaufort NC, Wilmington
NC. Ashville NC would be example locations that may have historic significance.
Among the street lighting options available to the City of Raleigh, what are the
City’s choices in terms of wattage and Kelvin ratings? 50 — 280 Watts, 4000K Are
these options common to all Duke Energy municipal and institutional customers,
or are they unique to the City of Raleigh? Yes

March 23, 2017, Page No. 117
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Raleigh Historic Development Commission —
Certificate of Appropriateness (COA) Application
DEPARTMENT 0o Caroiina 27601

Phone 919-996-2495 RAI

EIr- ) VELOPMENT NN
eFax 919-996-1831 _J n hl[h |L_ LJL |_|_ A IUi ‘)1'\)

Development Services
DEVELOPMENT Customer Service Center
SERVICES One Exchange Plaza

[] Minor Work (staff review) — 1 copy For Office Use Only

[] Major Work (COA Committee review) — 10 copies Transaction # 'E ) @% I Q)

[] Additions Greater than 25% of Building Square Footage File# O 9 fa it [":,L._« CA(

] New Buildings o = @ \A_} L) C C

[] Demo of Contributing Historic Resource

[ All Other | Amounepad ) e
Received Date Q , ‘{,/ [ 9—

-revi f C iti fA |
[] Post Approval Re-review of Conditions of Approva Recelvad By _H__(\ !‘!‘

Property Street Address \[ltiple streets - work to be done within public right of way
Historic District Capitol Square and Moore Square

Historic Property/Landmark name (if applicable) N /A

Owner’s Name N /A

Lot size (width in feet) (depth in feet)

For applications that require review by the COA Committee (Major Work), provide addressed, stamped envelopes to owners
of all properties within 100 feet (i.e. both sides, in front (across the street), and behind the property) not including the width
of public streets or alleys (Label Creator).

Property Address Property Address

35wu +

PAGE 1 OF 3 WWW.RALEIGHNC.GOV REVISION 08.29.161 34



| understand that all applications that require review by the commission’s Certificate of Appropriateness Committee must
be submitted by 4:00 p.m. on the application deadline; otherwise, consideration will be delayed until the following
committee meeting. An incomplete application will not be accepted.

Type or print the following:

Applicant City of Raleigh - Department of Transportation

Mailing Address P_.O. Box 590

City Raleigh

State NC Zip Code 27602

Date February 3, 2017

Daytime Phone (919) 996-4045

Email Address dystin.brice@raleighnc.gov

Applicant Signature _Eb& 4+ B>

Will you be applying for rehabilitation tax credits for this project? [] Yes @ No Type of Work

Did you consult with staff prior to filing the application? [l Yes [0 Ne

Office Use Only

VAP,

Design Guidelines - Please cite the applicable sections of the design guidelines (www.rhdc.org).

Section/Page

Topic

Brief Description of Work (attach additional sheets as needed)

City staff recommends the replacement of all high

pressure sodium (HPS) Teardrop style street light
fixtures located within the public right of way with

virtually identical LED Teardrop style fixtures.

See attached description of proposed work including

photos and map.

PAGE 2 OF 3
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Appropriateness. It is valid until
the bottom of the card. Issuance of a Minor Work Certificate shall not relieve the applicant, contractor, tenant, or property owner from
obtaining any other permit required by City Code or any law. Minor Works are subject to an appeals period of 30 days from the date

Minor Work Approval (office use only)

Upon being signed and dated below by the Planning Director or designee, this application becomes the Minor Work Certificate of
. Please post the enclosed placard form of the certificate as indicated at

of approval.
Signature (City of Raleigh) Date
TO BE COMPLETED
TO BE COMPLETED BY APPLICANT BY CITY STAFF
YES N/A | YES NO N/A

Attach 8-1/2" x 11" or 11" x 17" sheets with written descriptions and drawings, photographs,
and other graphic information necessary to completely describe the project. Use the checklist
below to be sure your application is complete.

Minor Work (staff review) — 1 copy

Major Work (COA Committee review) — 10 copies

1.

Written description. Describe clearly and in detail the nature of your project.
Include exact dimensions for materials to be used (e.g. width of siding, window trim,
etc.)

[x]

Description of materials (Provide samples, if appropriate)

B2

Photographs of existing conditions are required. Minimum image size 4" x 6" as printed.
Maximum 2 images per page.

E

Paint Schedule (if applicable)

[

Plot plan (if applicable). A plot plan showing relationship of buildings, additions,
sidewalks, drives, trees, property lines, etc., must be provided if your project includes
any addition, demolition, fences/walls, or other landscape work. Show accurate
measurements. You may also use a copy of the survey you received when you
bought your property. Revise the copy as needed to show existing conditions and
your proposed work.

Drawings showing existing and proposed work
B Plan drawings
O Elevation drawings showing the fagade(s)
O Dimensions shown on drawings and/or graphic scale (required)
O

11" x 17" or 8-1/2" x 11" reductions of full-size drawings. If reduced size is
so small as to be illegible, make 11" x 17" or 8-1/2" x 11" snap shots of
individual drawings from the big sheet.

Stamped envelopes addressed to all property owners within 100 feet of property not
counting the width of public streets and alleys (required for Major Work). Use
the Label Creator to determine the addresses.

Fee (See Development Fee Schedule)
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Overview of Project

City of Raleigh Department of Transportation staff is requesting the replacement of 114
leased high pressure sodium (HPS) Teardrop style street light fixtures located in or within
close proximity to the Capitol Square and Moore Square Historic Overlay Districts. This
replacement will be done in conjunction with repainting many black decorative poles in
downtown Raleigh which are in disrepair. The proposed LED replacement fixtures are
identical to the current Teardrop fixtures aside from the light source. See the attached
map of these street light locations.

Background

In 2016, City of Raleigh Department of Transportation staff stressed to Duke Energy the
need to repaint many black decorative signal and street light poles located in downtown
Raleigh for maintenance purposes. All of the poles and signal mast arms selected to be
repainted are extremely weathered, many of which are exhibiting signs of rust.

Duke Energy has agreed to have a contractor repaint the selected poles (Duke owned) and
mast arms (City owned) in the coming months, with the City funding the cost of
repainting the mast arms.

Proposed Modifications

In conjunction with the proposed repainting project, City staff is recommending the
replacement of all 114 decorative Teardrop style fixtures mounted to these black poles, in
lieu of repainting them. Most of these existing Teardrop light fixtures were installed
along with the poles over 20 years ago, thus the paint applied to the fixture housing is in a
similar weathered condition as that applied to the poles.

The existing decorative Teardrop style lighting in downtown Raleigh is high pressure
sodium (HPS) technology leased from Duke Energy. HPS street lighting sources are
quickly being replaced by more energy efficient LED technology throughout the Duke
Energy service area and beyond.

The City recommends replacing the existing HPS Teardrop fixtures with LED Teardrop
fixtures that are identical in appearance. See the attached Duke Energy specification
brochure detailing the LED Teardrop fixture lease option.

The Teardrop LEDs will produce a 4000 Kelvin (K) color temperature light. This is a
whiter light than that produced by HPS light sources. This LED light source will match
the color of the existing lighting on the State Capitol grounds, the lighting along
Fayetteville Street, and the approximately 30,000 LED roadway fixtures now leased
throughout most of the City. Unlike the LED roadway style fixtures installed along the
majority of the City’s public streets, these Teardrop fixtures have a globe (drop lens) to
help diffuse the LED light source.

The roadways illuminated by Teardrop style fixtures in downtown Raleigh are primarily
in commercial and governmental areas. City staff believes these areas will benefit from
the improved color rendering and uniformity produced by the LED Teardrop lighting.
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Figure 1: Night view of an existing Teardrop fixture located at the intersection of
Edenton Street and Salisbury Street with the State Capitol shown in the background

Figure 2: Night view of existing Teardrop street lighting looking south along
Wilmington Street in comparison with the existing lighting on the State Capitol grounds
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Figure 3: Night view of an existing Teardrop fixture at the
intersection of Salisbury Street and Hillsborough Street with the
State Capitol shown in the background
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Figure 4. Day view of existing Teardrop fixture at the intersection of
Salisbury Street and Hillsborough Street with the State Capitol shown
in the background
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{~ DUKE
&’ ENERGY.

PROGRESS

Outdoor Lighting

"

Subject to variance from manufacturer. Contact us for regicn specific details.

The Teardrop LED has an historic appearance LED 150 watts
with a nostalgic feel and can enhance any (Light Emitting Diode)
municipal downtown or historic district. -

Efficiency is combined with turn-of-the-

Mounting height 27.5!

century appeal to provide an image that is

attractive and distinctive. Mount on new Colors g'r";g:]
black concrete poles or existing approved e
metal pales that are paintd biack. Pole Black concrete (additional monthly cost)

Note: The black fixtures and poles are not stocked by Duke Energy Progress.
They must be special ordered and require up to eight weeks of lead time for arrival.

For additional information, visit us at
duke-energy.com/OutdoorLighting
or call us toll free at 866.769.6417.
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QOutdoor Lighting

Light source: LED (white)
Wattage: 150
Lumens: 10,898

Light pattern: IESNA Type Il (oval)
IESNA Backlight — Uplight — Glare (BUG) Rating: B3-U3-G3

Color temperature: 4,000K

Pole available:

£~ DUKE
&’ ENERGY.

PROGRESS

light distribution pattern

Name Mounting height Color
Concrete 27.5' Black (additional monthly cost)
Features Benefits

Little or no installation cost

Design services by lighting professionals included

Maintenance included

Electricity included

Warranty included

Less expensive than metered service

One low monthly cost on your electric bill

Frees up capital for other projects

Meets industry standards and lighting ordinances

Eliminates high and unexpected repair bills

Worry-free

Convenience and savings for you

Turnkey operation

Backed by over 40 years of experience

Provides hassle-free installation and service

A name you can trust today ... and tomorrow

Note: These black fixtures and poles are not stocked by Duke Energy Progress. They must be special ordered and require up to eight weeks of lead

time for arrival.

®2015 Duke Energy Corporation 151307 7/15
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