APPENDIX D:
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REPORT

Supply Projections
According to the PKF report, there were 1,051 rooms serving Buena Park at the time of the
report, supplying 383,615 room nights. Although the existing number of rooms was sufficient
to serve existing and future projected demand, the report indicated possible support for one to
two additional limited service hotels, possible demand for more should Buena Park strengthen
its position as a destination.
Since the time of the PFK report, several new attractions have opened along Buena Park’s
portion of Beach Boulevard, and there are forthcoming plans to update existing attractions. As
projected, this has increased demand from the initial PKF report findings, and Buena Park is
now planning for several new hotels, which could absorb some portion of that additional
demand. The analysis uses planned and proposed development from Buena Park to
determine the residual demand for motel rooms that could be captured by upgraded Beach
Boulevard motels.
Planned and Proposed Hotels
Interviews with city officials confirm that there are approximately 580 hotel rooms in the
development pipeline in Buena Park. These include two hotels that are currently under
construction: A mixed-use, full-service Hilton (175 rooms) and a Hampton Inn (103 rooms).
Two additional hotels are slated to begin construction in 2016: The Stanford, A Korean-owned
boutique hotel (150 rooms); and a soon-to-be-announced franchise with 150 rooms.
Based on these numbers and the prior study by PFK, these developments would increase total
competitive supply in Buena Park by nearly 40 percent, to approximately 1,451. This is more
ambitious than the PKF report recommended, perhaps for the following reasons: The North
Orange County hotel market (of which Buena Park is comprised), saw significant
improvements in both 2014 and 2015, occupancy is now consistently in the upper 70s, and
Average Daily Rates surpassed $100 for the first time in 2014.

Residual Demand
As Table 12 shows, by 2018, Buena Park will have 1,451 rooms to serve demand for 964
rooms. This indicates that there is currently no projected residual demand for rooms that
Beach Boulevard motels could capture. However, if the average daily room rates increase
significantly from the new hotels in the area, upgraded Beach Boulevard motels could be
positioned to capture demand from budget travelers.
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Table 12: Residual Buena Park Hotel Room Demand

It should be noted that since the time of the PFK report, new attractions, such as the Teatro
Martini and Rock & Brews Restaurant have opened along Beach Boulevard in Buena Park. If
these attractions increase visitation to the extent that they surpass expectations, the new
rooms in Buena Park could be filled, leaving three percent of new demand available for motels
along Anaheim’s portion of Beach Boulevard. This could represent demand for 17-20 motel
rooms,5 provided that rooms are upgraded and connectivity to Buena Park and its destinations
is improved.

FINDINGS
Allowing for a reasonable margin of error in the study, there is currently demand for up to 438
rooms along Beach Boulevard in Anaheim. With improved connectivity to Buena Park, there
could be demand for an additional 20 rooms. However, those rooms would need to be
upgraded and positioned as value options for budget-conscious travelers. In total, demand
could be realized for up to 458 rooms within the Specific Plan study area, which represents
approximately 52 percent of the existing room stock.

5

Based on three percent of hotels in Buena Park that are under construction, planned, or proposed

hotels, representing new demand.
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I.

INTRODUCTION

This existing conditions report summarizes the status of sustainability in the City as well as for the
Beach Boulevard Specific Plan (BBSP) area. It also provides a synopsis of applicable state, regional,
and City goals, policies, and programs related to sustainability. Funding for the BBSP was provided a
California Strategic Growth Council Sustainable Communities Planning Grant and Incentives Program,
which requires this project to meet particular sustainable objectives:
•
•
•

Increase infill and compact development
Revitalize urban and community centers
Strengthen the economy

The following review of existing conditions and the regulatory climate relating to sustainability lays the
ground work for the sustainability component of the Specific Plan in support of the grant’s objectives.

II.

EXISTING CONDITIONS

City of Anaheim
This section provides the existing conditions and additional information about Anaheim Public Utilities
(APU) and other City-wide services and programs that promote sustainable development and practices.
The City of Anaheim has been and continues to be a leader in sustainability and resource efficiency. In
1979 the City took on the responsibility of providing water to its residents, and in 1984 Anaheim built
the first municipal electrical utility in southern California. 1 APU recently updated its incentives and
rebates and operates a user-friendly website that connects residents and businesses with available offers.
Anaheim Public Utilities Incentive Programs. APU currently offers more than 45 rebates and
incentive programs to help Anaheim businesses, residents, and income-qualified customers save water,
energy, and money. See Appendix A, Anaheim Public Utility Incentives and Rebates, for further details.
Water Conservation. On May 19, 2015, the Anaheim City Council approved an ordinance to restrict
landscape watering to two days per week in an effort to reduce daily water use during the existing
drought. The ordinance will help Anaheim achieve its required water reduction target of 20 percent set
by the State Water Resources Control Board.
Anaheim’s Greenhouse Gas Reduction Plan: Sustainable Electricity and Water Initiatives. APU
developed the City’s GHG Reduction Plan in July 2015 in collaboration with students from eight
Anaheim high schools. The plan identifies reduction goals of GHG emissions for 2020 and 2030 and
provides a road map for further reduction of GHG emissions and for fostering other sustainable
initiatives. The GHG reduction plan will be updated periodically to reflect changes in legislation,
emissions targets, and performance as APU seeks ways to further reduce GHG emissions.
The plan includes an inventory of Anaheim’s GHG sources:
•
•
•
1

Electricity, 32 percent
Transportation, 28 percent
Industry, 20 percent

http://www.ocregister.com/articles/anaheim-652158-public-utilities.html.
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•
•

Commercial and Residential, 10 percent
Agriculture, 10 percent

GHG reduction targets for 2020 and 2030 focus on the following areas:
•
•
•
•
•
•

Anaheim’s power and water supply
Department renewable portfolio targets
Water conservation
Building energy efficiency
Solar energy for schools, homes, and businesses
Transportation

According to the GHG Reduction Plan, the greatest GHG reductions will come from reducing the
carbon intensity of the City’s power supply. A summary of relevant reduction targets and their 2015
status are provided in the table below. 2

2

Greenhouse Gas Reduction Plan: Sustainable Electric & Water Initiatives, July 2015, Anaheim Public Utilities.
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Category

Current Status (2015)

2020 Targets

Anaheim’s Power Supply

No new coal investments

20% (480,000 MTCO2e)
GHG emissions
reduction from 1990
baseline levels annually.

Department Renewables
Portfolio Targets
Water Conservation

Achieved 20%
renewables milestone
Water conservation
measures have
contributed to a 17%
reduction
Conduct student
education outreach on
water conservation to
13,000 students per year

33% renewables

40% (920,000
MTCO2e) GHG
emissions reduction
from 1990 baseline
levels annually.
40–50% renewables

Decrease per capita
water use by 20%

Decrease per capita
water use by 25%

Conduct student
education outreach on
water conservation to
15,000 students per year.

Conduct student
education outreach on
water conservation to
20,000 students per
year.

Cumulative water savings
of 30 million gallons

Cumulative water
savings of 56 million
gallons

Other Water Quality and
Conservation Targets

Prevent water quality
degradation by effectively
monitoring and mitigating
potential contamination in
drinking water sources

Energy Efficiency
School Energy Efficiency

Photovoltaic Systems,
Homes and Businesses
Photovoltaic Systems,
Schools
Electric Transportation

Implemented Water
Recycling Demonstration
Facility
10% energy efficiency of
retail consumption
Conducted 30 school
energy audits and
provided rebate
opportunities
16,000 KW of PV
systems installed
9 systems installed

Seek additional
opportunities to extend
recycled water in
Anaheim; apply for
grant funds where
possible to reduce costs

15% energy efficiency
of retail consumption
Conduct 50 school
energy audits and
provide rebate
opportunities
27,000 KW of PV
systems installed
14 systems installed

900 low or zero emissions 2,000 low or zero
vehicles
emission vehicles
Utility Fleet Vehicles
2% low or zero emission
10% low or zero
vehicles
emission vehicles
Notes: MTCO2e = metric tons of carbon dioxide equivalence; PV = photovoltaic
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2030 Targets

Cumulative water
savings of 120 million
gallons
Seek additional
opportunities to extend
recycled water in
Anaheim; apply for
grant funds where
possible to reduce costs
30% energy efficiency
of retail consumption
Conduct 80 school
energy audits and
provide rebate
opportunities
37,000 KW of PV
systems installed
24 systems installed
5,000 low or zero
emission vehicles
20% low or zero
emission vehicles
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Electric Vehicle Charging. The City has updated its infrastructure and streamlined processes to
incentivize the use of electric vehicles (EVs). The City of Anaheim’s website provides extensive
information on EVs and offers incentives for installation of EV chargers. 3 Rebate offers vary year by
year and typically offer savings around $500 to customers who install a Level 2 (240-volt) plug-in EV
charger. Eligible expenses include the charger purchase price and installations costs. The City may also
waive the permit application fees.
Green Building Program/Incentives. Incentives include $1,000 to $30,000 upon certification by the
US Green Building Council (i.e., LEED), California Green Build, Build It Green, or other rating
programs; design review assistance through new construction program; and possible reimbursement of
initial green building and expedited plan check fees. 4
Green Power Program. APU offers a program called “put your 2 cents in” through the Green Power
Program. Customers who wish to offset their carbon footprint select a contribution level—25, 50, or 100
percent of electricity use—and an additional 2¢ per kilowatt-hour (kWh) used will be billed to the
chosen percentage of the account. Funds collected go towards purchasing geothermal, hydroelectric,
solar, wind, and other forms of renewable energy generation.
Anaheim Sustainability Center. The Anaheim Sustainability Center is an innovative renewable energy
project that will produce clean energy through a process known as anaerobic digestion. It will provide
four megawatts per year of renewable electric energy to APU for 20 years from the start of commercial
operation, which is expected in September 2017. The energy produced will provide renewable power for
nearly 5,000 homes in the City of Anaheim.
Feed in Tariff Program. This program assists Anaheim residents and renewable resource developers to
locate renewable generation facilities in Anaheim’s service territory and to sell their energy output to
APU, thus helping Anaheim meet its renewable energy purchase targets. The amount of energy to be
purchased from customers and developers is currently capped at 8 megawatts. 5
Green Connection Updates. In 2006 the City Council adopted a resolution establishing a series of
goals that are grounded in the principles of environmental soundness and sustainable development.
Through this program, City residents can track Anaheim’s progress and see the most recent green
developments.
Renewable Portfolio Standard. In April 2011, new state legislation required all utilities to meet a 33
percent Renewable Portfolio Standard (RPS) goal by 2020. The new RPS goals were an average of 20
percent of retail sales from renewable resources for the period 2011–2013, 25 percent by the end of
2016, and 33 percent by the end of 2020. Each year, Anaheim provides an update to the previous year’s
RPS policy, which includes an updated Resources Procurement Plan and Enforcement Program. 6
Power Supply Mix. Anaheim utilizes many sources for power, including renewable sources such as
biomass and waste, geothermal, small hydroelectric, solar, and wind. 7

3

http://www.anaheim.net/593/EV-Incentives
http://www.anaheim.net/906/Green-Building-Program
5
http://www.anaheim.net/651/Feed-In-Tariff-Program
6
http://www.anaheim.net/612/Renewable-Portfolio-Standard
7
http://www.anaheim.net/DocumentCenter/View/1981
4
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Renewable Energy in Anaheim. As of October 1, 2015, Anaheim’s Solar Incentives Program was fully
subscribed and no longer accepting applications. Anaheim has met its state legislative goal in solar
incentives since Senate Bill 1 (SB 1), the Million Solar Roofs Initiative, was signed by the governor in
2006. From this program, over 2,000 solar energy systems totaling about 20 megawatts will be built
throughout Anaheim by the end of 2016. These systems will produce enough energy to power almost
7,000 homes in Anaheim and reduce carbon dioxide by 2,800 metric tons annually. Though the Solar
Incentive Program is closed, customers interested in installing solar are still eligible to participate in the
Net-Metering Program. See Appendix B, Renewable Energy in Anaheim, for further details on the City’s
renewable energy projects.

Beach Boulevard Specific Plan Area
This section provides existing conditions and additional information about APU services and programs
that specifically benefit the BBSP area.
Anaheim Public Utilities Incentive Programs
This section summarizes customer participation by residents and businesses in the BBSP area for 2012
to 2014:
•

Residential Incentives
 33 residential customers took advantage of residential incentive programs.
 Anaheim’s electric utility classifies motels as commercial due to the type of
meter/metering—i.e., one meter with multiple users. However, CALGreen categorizes
motels and hotels of three stories or less as residential.

•

Business Efficiency / Incentives.
 Comprehensive Energy Audits = 1 customer
 Customized Energy Incentives and Lighting Incentives = 5 customers
 Small Business Energy: Refrigeration = 11 customers
 Audit Activity = 20 customers

Undergrounding Program
The City continually updates a 5-year plan as a part of its undergrounding program and is working on
LED street lighting retrofits in conjunction with the undergrounding of overhead power lines throughout
the City. The plan prioritizes undergrounding projects and identifies funding sources for
undergrounding.
•

If the owner/customer runs the conduit from the pole to the panel, the City of Anaheim will pay
to underground the lines and make the connections, plus pay a rebate of $200 to $400. This can
save owners as much as $5,000 toward undergrounding costs. The City is currently working on
undergrounding overhead power lines and retrofitting LED street lights on Lincoln near the
Beach Boulevard Specific Plan area.

•

Since the utility poles on both sides of Beach Boulevard carry City and Southern California
Edison (SCE) lines, undergrounding of lines along Beach Boulevard will require a joint venture.
The City already has a franchise agreement with SCE.
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III.

OPPORTUNITIES AND CONSTRAINTS

Anaheim has always been an “early adopter” when it comes to sustainability and green initiatives, as
demonstrated by APU’s mission statement in the GHG Reduction Plan:
The [APU] is committed to reducing GHG emissions by implementing not only the
letter of state laws and regulations, but also their spirit, in order to make Anaheim
more sustainable for future generations while balancing the need to mitigate customer
rate impacts. 8

The following key sustainability opportunities were identified for the BBSP in the GHG Reduction Plan,
from community feedback, and in meetings with the City Planning and Public Utility departments. The
opportunities are organized by topic and are proposed as sustainable implementation actions for
inclusion in the specific plan. Constraints to a particular opportunity are described if applicable.

Greenhouse Gas (GHG) Reductions
Renewable Portfolio Standard “Installations”
Increase the percentage of renewables in the Anaheim’s power supply mix with additional City-owned
solar photovoltaic installations in the BBSP area. Initial meetings with the APU have identified the
following possible capital RPS improvements.
Youth Center. The City-owned Youth Center on Beach Boulevard provides an opportunity for Cityowned solar photovoltaic systems on the rooftop and parking shade structures.
Twila Reid Park and Schweitzer Parks. Solar shade structures and/ or solar trees could be added to
Twila Reid Park and/or Schweitzer Park (in the parks and parking lot). These could provide electricity
for additional adaptive lighting to increase safety at the parks.
Medical Office Building. The medical office and parking structure at the corner of Orange and Beach
provides a retrofit opportunity to add solar panels or other renewable energy technology to the area.
Westgate. The Westgate site could also incorporate RPS installations into site or building design.
Advanced Energy Efficiency
2016 Energy Code. The state of California recently adopted the new 2016 Energy Code and residential
voluntary zero net energy (ZNE) tier, which is also included in the new 2016 CALGreen. This
“voluntary” ZNE tier for residential buildings is an advancement toward the state’s Long-Term Energy
Efficiency Strategic Plan goals for all new residential construction to be designed and built to ZNE by
2020. This is an opportunity for Anaheim to be an early adopter of the ZNE tier in the BBSP, as
components of the tier could be coupled with existing incentives and/or rebates. Homes and motels,
three stories and less, are categorized “residential” in the California Building Code and CALGreen.
Constraint: According to the APU, motels are considered “commercial” because of they have a single
electricity meter per building. It will be important to address and reconcile this inconsistency with the
California Building Code.

8

Anaheim Public Utilities, Greenhouse Gas Reduction Plan, Sustainable Electric & Water Initiatives, July 2015.
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Integrated Demand Side Management. The state Strategic Plan recognizes the integration of demandside management options, such as energy efficiency, demand response, and distributed generation, as
fundamental to achieving Strategic Plan goals. 9 There is an opportunity to develop an integrated
demand-side management program for the BBSP.
Constraint: The City may not be able to provide incentives for just one area of the City.
Advanced Lighting Strategies
Lighting accounts for ~30 percent of electricity use in commercial buildings in California—a major
contributor to greenhouse gases. 10 Some of the advancements in lighting technology and efficiency have
been incorporated into the Building Code. Other more innovative, high-efficacy, high color quality
lighting technologies and products are quickly evolving, becoming more readily available and costeffective.
Through one of Schweitzer + Associates’ (S+As) strategic partners, the UC Davis California Lighting
Technologies Center (CLTC), representatives from the City of Anaheim were able to meet virtually on
October 20, 2015, and learn about new advancements for potential application in the BBSP area, with a
particular focus on Twila Reid Park. Dr. Michael Siminivotch—the Rosenfeld Chair in Energy
Efficiency at UC Davis, director of the CLTC, and associate director of the Energy Efficiency Center—
presented “Opportunities for Enhanced Safety, Security, Energy Efficiency and Wellness” to City of
Anaheim representatives. Dr. Siminovitch also provided examples and metrics on the cost-effective
priority opportunities, benefits, strategies, and applications within the BBSP area. See Appendix C,
California Lighting Technology Center/ UC Davis Resource Library, for applicable research, case
studies, and lighting guidelines.
The CLTC was founded to advance the application of energy efficient lighting through:
•
•
•
•

Research and development
Lighting demonstrations
Education and training
Building codes and policy

The CLTC’s top ten strategies that are routinely demonstrated to save 50 percent in energy consumption
while increasing safety are:
•
•
•
•
•
•
•
•

Vacancy occupancy bathrooms
Bi-level corridors
Daylight sensors in perimeter spaces
Bi-level parking
Bi-level lighting in office
Bi-level lighting in stairwells
LED kits for fluorescent troffers
Bi-level wall packs

9

California Public Utilities Commission, Integrated Demand Side Management Program facts.
http://www.cpuc.ca.gov/NR/rdonlyres/1A990EF9-1D4F-4BE4-9B3E-0B8DE4700726/0/201314IDSMProgramFactSheet.pdf
10
Opportunities for Enhanced Safety, Security, Energy Efficiency and Wellness, Michael Siminovitch, Director, University
of California, presentation to City of Anaheim, October 20, 2015.
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•
•

LED kits for CFL downlights
Bi-level pathway lighting

Twila Reid Park. The City has identified Twila Reid Park as an area of focus for improvement in the
BBSP area. Numerous opportunities for using advanced lighting strategies and solutions at this park are
being considered.
Bi-level Adaptive Street Lighting. Bi-level adaptive exterior lighting is a newer technology that should
be considered for the BBSP to decrease energy consumption and increase safety. UC Davis has
retrofitted all of their campus exterior lighting with bi-level adaptive LED lighting, and the campus
police are the strongest proponents because it helps them identify mischievous activity. This technology
has also been installed at UC Irvine, the Cannery in Davis, the City of Woodland, and other places in
California and across the country.
Constraint: The UC Davis Institutional Level Adaptive Control System for Exterior Lighting
Specifications has been shared with the City and there are some concerns regarding its reliability, safety,
and aesthetics. 11 The City has asked for examples in southern California to tour, and a site tour of UC
Irvine is being contemplated.
Other Advanced Lighting Applications. Interior building lighting applications could yield significant
energy savings in corridors, stairwells, schools, and hospitality buildings. Other advanced lighting
applications suggested for the BBSP area include bi-level adaptive LED street lighting, parking lot
lighting, parking structure lighting, signage, wall packs, and pathway lighting. The hospital, Youth
Center, motels, and other BBSP land uses, with either new or retrofit applications, could provide
significant energy saving, greenhouse gas reduction, and enhanced health and safety opportunities. It is
recommended that the specific plan include incentives for these.
Lighting Guidelines for ZNE Communities. 12 Incentives and guidelines could be established for the
BBSP area to promote developments that meet zero net energy standards.
Renewable Energy
Solar Incentives. There are opportunities to provide incentives coupled with advanced energy
efficiency (such as voluntary residential ZNE 2016 Title 24).
Constraint: Anaheim has met its SB1 targets and as of October 2015, is no longer offering solar
incentives to Anaheim residences or businesses. Furthermore, while solar energy is a good idea, the cost
impacts are greater than what customers pay for energy in the City of Anaheim.
Transportation
CALSTART Partnership. CALSTART is a nonprofit strategic broker for clean transportation. The
City might consider becoming a member of CALSTART to access the latest clean fuel transportation
solutions as well as funding opportunities such as prior electric vehicle charging station programs. 13

11

UC Davis Institutional Level Adaptive Control System for Exterior Lighting Specifications,
http://cltc.ucdavis.edu/publication/uc-davis-institutional-level-adaptive-controls-exterior-lighting
12
http://cltc.ucdavis.edu/publication/liberty-lighting-guidelines-zne-communities
13
www.calstart.org
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Electric Vehicle Charging Stations (EVCS). APU has incentives to install EVCS, which would help to
enhance access to electric vehicles in the BBSP area. These incentives should be promoted in the
Specific Plan, and standards and incentives could be given for developers to include EVCS in their
projects.
Hydrogen Fueling Station. Explore having hydrogen fueling at one of the gas stations in the BBSP to
help expand the “hydrogen highway.” A similar station is on Jamboree and San Joaquin Hills Road in
Newport Beach.
Compressed Natural Gas (CNG) Fueling Stations. Installing and incentivizing CNG fueling stations
could help to advance alternative clean modes of transportation and reduced GHG emissions—an
example is the one on El Toro Road and the 5 freeway.

Health & Safety
Crime Prevention Through Environmental Design (CEPTED). Local LED adaptive street lighting
retrofits (with audible and cameras) could be installed throughout the BBSP area and encouraged on
private property. Standards and guidelines for development, site design, and landscaping should also
consider CEPTED principles.

Water Efficiency
There is an opportunity to upgrade water meters in the area to weather based or soils sensing. There are
substantial water conservation, energy savings, and greenhouse gas reduction opportunities associated
with installing weather-based irrigation controllers. The specific plan or an APU program could offer
incentives for these controls.
Another option is to explore a pilot project similar to the one that recently began in which the
Metropolitan Water District (MWD) funded a program with UC Davis Energy Efficiency Center / Water
Energy Efficiency Center. This partnership is looking for test areas to implement weather-based meter
retrofits in exchange for a period of data collection to measure the effectiveness of the retrofit upgrades.
Constraint: The City has previously conducted similar efforts and although other projects have full
funding, it will take some time to generate additional City resources for another pilot program.
Additionally, MWD may not be able to move forward with Anaheim because they may be required to
provide the same incentives for all municipal water districts and may need additional funding and time
to create a districtwide pilot program.

Economic Development
Sustainable Economic Development Reinvestment Fund for the BBSP Area. Develop a “Sustainable
Reinvestment Fund” for the area that is linked to enhanced development standards, design, lighting and
signage guidelines, with code enforcement fines to be reinvested back into the area (rather than into the
General Fund). The priority for this fund would be project that further GHG reduction.
Green Collar Work Force Education and Training. Develop a “green collar” work force education
and training program as part of the BBSP efforts to develop additional employment opportunities in and
around green technology and green buildings.

Prepared by Schweitzer + Associates, Spring 2016
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“Laboratory to Market” Pilots and Demonstrations
The BBSP area is a prime location for testing laboratory-to-market technology. The Specific Plan can
include additional information supporting possible partnerships to test the following programs related to
energy and GHG conservation:
•
•
•

LED networked adaptive street lighting “pilot”
Zero net energy multi-family “pilot”
Renewable portfolio standard for Beach Blvd. “pilot”
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IV.

REGULATORY CLIMATE

State of California
Assembly Bill 32
The California Global Warming Solutions Act (signed into law September 27, 2006) requires California
to reduce its GHG emissions to 1990 levels by 2020—an expected emissions reduction of 15 percent
below a “business as usual” scenario. The goal of AB 32 is to help mitigate risks associated with climate
change, improve energy efficiency, expand the use of renewable energy resources, provide cleaner
transportation, and reduce waste.
This bill takes a comprehensive, long-term approach to address climate change, improve the
environment, and conserve natural resources while maintaining a robust economy. In accordance with
AB 32, the California Air Resources Board (CARB) “must adopt regulations to achieve the maximum
technologically feasible and cost-effective GHG emission reductions.”
The AB 32 regulations are defined in CARB’s Scoping Plan, which includes measures to decrease GHG
production, such as alternative compliance mechanisms, direct regulations, market- based mechanisms
such as a cap-and-trade system, monetary and nonmonetary incentives, and voluntary actions. In May
2014, the state published the First Update to the Scoping Plan. 14
Senate Bill 375
The Sustainable Communities Act (signed into law on September 30, 2008) directs CARB to set
regional targets for GHG emissions reductions from passenger vehicle use and provides for a new
planning process that coordinates land use planning, regional transportation plans, and funding
priorities. Targets for 2020 and 2035 were established in 2010 for each of the state's metropolitan
planning organizations (MPOs). According to the bill, CARB is required to update the emissions
reduction targets at least every eight years. 15
This bill’s goal is to reduce the length and number of automobile trips in order to meet the targets for
reducing GHG emissions set by AB 32. It also provides incentives to cities and developers to design
housing and jobs in close proximity and to improve public transit.
This bill is maintained at a regional level by the MPOs throughout out the state. As a part of each
MPO’s regional transportation plan (RTP) a sustainable communities strategy (SCS) must also be
adopted (see Regional section, below). Once the SCSs are adopted, they are reviewed by CARB to
confirm that they would meet the region’s GHG targets. If they don’t, the MPO must prepare an
“Alternative Planning Strategy.” The Southern California Association of Governments (SCAG) recently
adopted the RTP/SCS for the 2016-2040 planning period.
SB 350
The Clean Energy and Pollution Reduction Act (signed into law October 7, 2015) establishes ambitious
renewable energy and energy efficiency and goals for California. It requires California to raise its
Renewable Portfolio Standard (RPS) from 33 percent to 50 percent and increase energy efficiency in
14
15

http://www.arb.ca.gov/cc/scopingplan/2013_update/first_update_climate_change_scoping_plan.pdf
http://www.arb.ca.gov/cc/sb375/pre_draft_target_update_sr.pdf
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buildings by 50 percent by the year 2030. These new standards are to be incorporated into the existing
statutes related to clean air, clean energy, and climate.
This bill gives California’s energy agencies the authority to review and revise the state’s energy
efficiency programs to procure the funds and regulatory actions necessary to attain the new RPS. 16
A 50 percent renewable energy standard will be implemented by the California Energy Commission for
municipal utilities. Each utility must prepare a procurement plan explaining how it will purchase clean
energy to displace other nonrenewable resources. The Energy Commission then reviews and approves
their procurement plans.
SB 350 proposes a 50 percent increase in energy efficiency in buildings, which will be accomplished
through existing energy efficiency retrofit funding and regulatory tools already offered to state energy
agencies under existing law. This measure requires state energy agencies to plan for and use these
programs in a manner that achieves the energy efficiency target. According to the National Law Review,
interim targets were established for meeting these standards: 17
•
•
•
•

33 percent by December 31, 2020
40 percent by December 31, 2024
45 percent by December 31, 2027
50 percent by December 31, 2030

California Green Building Standards Code. In June 1977, the California Energy Resources
Conservation and Development Commission, as a part of the California Building Code, adopted the
California Energy Code. This code outlines energy conservation standards for new residential and
nonresidential buildings and requires triennial updates to ensure incorporation of new energy efficiency
technologies and methods.
The California Building Standards Commission adopted the nation’s first green building standards on
July 17, 2008. CALGreen was adopted as part of the California Building Standards Code and is
organized into five divisions—Planning and Design, Energy Efficiency, Water Efficiency and
Conservation, Material Conservation and Efficiency, and Environmental Quality. CALGreen set new
minimum standards to significantly minimize the state's overall carbon output. 18 The mandatory
provisions of CALGreen became effective January 1, 2011. 19
On May 31, 2012, the California Energy Commission adopted the 2013 Building and Energy Efficiency
Standards, effective January 1, 2014 (current code). Buildings that are constructed in accordance with
the 2013 Building and Energy Efficiency Standards are 25 percent (residential) to 30 percent
(nonresidential) more energy efficient than the 2008 standards as a result of better windows, insulation,
lighting, ventilation systems, and other features that reduce energy consumption in homes and
businesses.
The development of CALGreen was intended to create certainty in green building requirements in
California, rather than replace third-party green programs (such as Build it Green and LEED). However,
there is a financial benefit to third-party inspections and verifications to make sure the building are
16

http://focus.senate.ca.gov/sites/focus.senate.ca.gov/files/climate/505050.html
http://www.natlawreview.com/article/california-expands-renewable-portfolio-standard-to-50-2030
18
http://www.documents.dgs.ca.gov/bsc/CALGreen/The-CALGreen-Story.pdf
19
DSEIR Anaheim Housing Rezoning Project http://www.anaheim.net/documentcenter/view/2264
17
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performing as designed, such as with QII (Quality Insulation Inspection) for residential, and building
commissioning with commercial buildings. These third-party inspections can be provided with or
without third-party green certifications. Furthermore, the value added to exceeding the minimum code
with respect to energy efficiency, water efficiency, and renewable energy could translate into greater
return on investment by investing in higher performing buildings rather than certification fees,
particularly with the advanced acceleration or efficiency requirements. Third-party green certifications
can have market or investor value, depending on the market. However, given the depressed nature of the
BBSP, a careful analysis of the cost/benefit of these requirements is needed in order to maximize the
value of the green development program in the Specific Plan area.
Assembly Bill 1881
The Water Conservation in Landscaping Act was adopted September 28, 2006, and required the
Department of Water Resources to draft a model local water-efficient landscape ordinance. More
recently, in April 1, 2015, the Governor’s Drought Executive Order was signed into law (EO B-29-15).
This law, the Water Efficient Landscape Ordinance, directed the Department of Water Resources to
update the State’s Model Water Efficient Landscape Ordinance (MWELO) through expedited
regulation. The California Water Commission approved the revised MWELO on July 15, 2015.
All new residential, commercial, industrial, and institutional development projects that require a permit,
plan check, or design review and include landscape areas of 500 square feet or more are subject to the
new MWELO. The previous landscape-area threshold for new development projects ranged from 2,500
to 5,000 square feet. The threshold of 2,500 square feet for existing landscapes that are being
rehabilitated has not changed. However, rehabilitated landscapes that are associated with a building or
landscape permit, plan check, or design review are subject to the new MWELO.
Significant revisions to the MWELO include: requirements for more efficient irrigation systems, grey
water usage incentives, onsite stormwater improvements, and limiting use of high-water-use plants. The
new MWELO also includes reporting requirements and provides a prescriptive checklist option for
landscapes under 2,500 square feet. 20
Local agencies were required to adopt the new MWELO (or adopt their own ordinance which is at least
as effective) by December 31, 2015. The state’s MWELO became effective by default if a local agency
did not take action on a water efficient landscape ordinance. In compliance with this act, Anaheim
adopted a landscape water efficiency ordinance that became effective on February 1, 2016.
Senate Bill 1
The Million Solar Roofs Initiative (signed into law August 21, 2006) requires California electric utilities
to make a total financial expenditure of $3.35 billion by the end of 2016 to encourage the proliferation
of solar energy in California. 21

20

http://www.water.ca.gov/wateruseefficiency/landscapeordinance/docs/MWELO%202015%20Revision%20Fact%20Sheet.pd
f
21
http://www.energy.ca.gov/2009-SOPR-1/documents/sb_1_bill_20060821_chaptered.pdf
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Regional
Southern California Association of Governments (SCAG)
As the MPO for Anaheim and the greater region, SCAG is responsible for implementation of SB 375 at
the regional level. As described above in the State of California section, the MPO must prepare a
sustainable communities strategy as part of the regional transportation plan. The SCS adds a broader
vision for growth to the RTP and includes strategies for land use, housing, and transportation that aid the
region in meeting its GHG emission reduction targets. Once adopted, the RTP/SCS guides the
transportation policies and investments for the MPO’s region. SCAG’s RTP/SCS was adopted April
2016. 22
Metropolitan Water District of Southern California
The MWD is a regional wholesaler that delivers water to its member agencies, including the City of
Anaheim. The mission of the MWD is to provide its service area with adequate and reliable supplies of
high-quality water to meet present and future needs in an environmentally and economically responsible
way. MWD helps its members develop increased water conservation, recycling, storage, and other
resource-management programs to meet state conservation goals.
South Coast Air Quality Management District
The SCAQMD is the air pollution control agency for all of Orange County and the nondesert portions of
Los Angeles, Riverside, and San Bernardino counties. An air quality management district is responsible
for protecting the residents of the air basin by influencing the decisions of other agencies whose actions
might have an effect on air quality. Local governments play an important role in SCAQMD’s strategy to
meet federal and state clean air standards within the South Coast Air Basin. Therefore, SCAQMD has
established a local government relations program to assist cities, counties, and other local government
agencies with air quality issues.

Local
SB 1: Anaheim
The City of Anaheim’s proportionate share of the statewide expenditure goal provides approximately
$35 million in incentives for solar energy systems through 2016. As of July 2015, Anaheim Public
Utilities had incentivized over 1,000 solar systems in Anaheim, totaling about 10 megawatts. 23 Anaheim
has met its SB1 targets, and as of October 2015, is no longer offering solar incentives to Anaheim
residences or businesses.
CALGreen: Anaheim
The city refers to the State Energy Commission’s 2013 Building Efficiency Standards for energy
building standards. 24

22

http://scagrtpscs.net/Pages/FINAL2016RTPSCS.aspx
Anaheim Public Utilities Greenhouse Gas Reduction Plan http://www.anaheim.net/DocumentCenter/View/7996
24
http://ca-anaheim.civicplus.com/515/Energy-Code-Forms
23
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Anaheim Public Utilities
Under existing law, the Public Utilities Commission has regulatory authority over public utilities,
including electrical corporations, and local, publicly owned electric utilities are under the direction of
their governing boards. 25 Anaheim’s Public Utilities Board consists of seven Anaheim residents who are
appointed to staggered 4-year terms by members of the Anaheim City Council. The board’s role is to
advise the council on utility matters. 26
California Climate Action Registry
The City joined the California Climate Action Registry in 2003, and the registry officially closed in
December 2010. However, members were transferred to the Climate Registry, a nonprofit GHG
emissions registry for North America. This organization provides the tools to help calculate, verify,
report, and manage GHG emissions in a publicly transparent and credible way. 27
Cap-and-Trade Program
The cap-and-trade program is one of the state’s key implementation tools to encourage reduction of
GHG emissions as part of AB 32. Under the program, CARB ensures GHG emission reductions are
accomplished through the use of economic pricing mechanisms that place a cost on the emission of
GHGs. The APU, like all other electric utilities in California, is a covered entity under the program and,
as such, is required to participate. In March 2012, the City Council approved the City’s compliance. 28
The program encourages the reduction of carbon emissions through the use of economic pricing
mechanisms. It is designed to provide each utility with an annual allowance (the “cap”) that will be
applied against the amount of emissions the utility actually produces from its carbon-based electricity
generating resources for that year. 29

25

http://www.leginfo.ca.gov/pub/15-16/bill/sen/sb_0301-0350/sb_350_bill_20150224_introduced.pdf
http://www.anaheim.net/1585/Public-Utilities-Board
27
http://www.theclimateregistry.org
28
http://www.anaheim.net/649/Cap-Trade-Implementation
29
http://www.anaheim.net/DocumentCenter/View/1232
26
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APPENDIX A
ANAHEIM PUBLIC UTILITY INCENTIVES & REBATES
Residential
Residential Energy Rebates & Incentives
California Low Income Home Energy Assistance. Eligible low-income persons facing economic
hardship can receive a one-time emergency electric utility bill payment to offset the costs of heating
and/or cooling their home.
Dusk to Dawn Lighting. Receive free high-efficiency LED or fluorescent lights with photo sensors that
automatically turn lights on at dusk and off at dawn. Income-qualified residents may also have the lights
installed free-of-charge by one of Anaheim’s approved and licensed electrical contractors.
Income-Qualified Energy Discount Program. Customers who are 62 years of age or older, have a
long-term disability, or are military veterans, and whose household income is at or below 80% of
Orange County median can receive a 10% credit on the electric portion of their Anaheim Public Utilities
bill.
Home Incentives Program Rebates. Anaheim Public Utilities will provide rebates when customers
make the switch to water and energy-efficient appliances and equipment around the home. Choose from
a variety of Energy Star-certified appliances and high-efficiency conservation measures.
Home Utility Checkup. An APU expert will make a home visit to identify simple, practical ways to
reduce a customer’s utility bill by increasing water and energy efficiency. This program also identifies
programs offering free energy and water saving devices which may include LED lights, low-flow
shower heads, faucet aerators, toilet flappers and hose nozzle shutoffs. Additionally, participants will
receive a personalized report on recommended action items and rebates they may be qualified to receive.
Online Home Utility Checkup. Free online questionnaire that provides a customized analysis focusing
on water-and electric-use patterns. Participants receive an instant personalized report with recommended
action items and available rebates available.
Property Assessed Financing. Property owners may obtain financing for energy efficiency, water
conservation and solar energy improvements that is repaid as assessments on their property tax bills.
Refrigerator Recycling Program. Upgrade to a more efficient refrigerator and get a $50 rebate.
TreePower Program. Get up to six free, shade-producing and energy-saving trees through Anaheim’s
TreePower program. There are over 40 varieties of these 15-gallon California friendly species available
for use in the BBSP area.
Weatherization Program. Anaheim Public Utilities, in partnership with Southern California Gas
Company, assists income-qualified residents in making their homes more water and energy-efficient.
Contractors make home repairs, replace inefficient appliances and install other measures as needed to
help customers conserve water and energy.
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Residential Water Efficiency Rebates & Incentives
SoCal Water$mart Rebates. In partnership with the Metropolitan Water District of Southern
California’s SoCal Water$mart Program, Anaheim Public Utilities offer rebates and incentives for
indoor and outdoor water-saving devices. Replacement of inefficient devices may provide water savings
and a reduced water bill. There are an additional nine specific water efficiency programs including but
not limited to rain barrels, high-efficiency washers, turf removal, and weather based irrigation
controllers.

Commercial
Commercial Energy Incentives
Air Conditioner Incentive. The average life expectancy of an air conditioning is around 15 years,
replacing it with a new, high-efficiency unit can save 40-60% on electricity. Available incentives are
based on the energy efficiency ratios, ranging from $75 - $400 per ton.
Comprehensive Energy Audit. Energy experts conduct an audit and provide recommendations that can
be implemented to make a facility more energy efficient.
Customized Energy Incentives. Work with APU to find qualifying energy efficiency opportunities for
energy saving technologies that are specific to a company’s business operations and receive $.015 per
kWh annual savings or up to $400 per kW reduced, whichever is greater.
Dusk to Dawn Lighting. Receive free high-efficiency LED or fluorescent lights with photo sensors that
automatically turn lights on at dusk and off at dawn.
Economic Development / Business Retention Rate. Economic development/business retention rate
incentives are provided for a monthly energy credit on a case by case basis.
Exit Sign Incentive Program. Switch existing exit signs from incandescent or fluorescent lamps to
more efficient lighting technology and receive $35 per fixture retrofit or 50 percent of installation cost,
whichever is less.
Heat Pump Incentives Program. Provides incentives of $100-$400 per ton for replacing existing heat
pumps with high efficiency heat pump units
Lighting Incentives Program. Available incentives for a host of lighting efficiency applications
ranging from $0.05-$0.15 per kWh annual savings or from $150-$400 per kW reduced.
Motor Incentive Program. Upgrading existing motor horsepower (Hp) systems with premium
efficiency motors can save money– available incentives up to $1400 per unit, based on Hp and
efficiency.
New Construction Incentives. The Design Review Assistance Program identifies energy efficient
equipment for new construction or major facility expansion projects. Receive incentives of $400 per kW
when exceeding current Title 24 energy standard.
Property Assessed Financing. Property owners may obtain financing for energy efficiency, water
conservation and solar energy improvements that is repaid as assessments on their property tax bills.
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Small Business Energy Management Assistance. Designed to meet the energy efficiency needs of
Small Businesses (50 kW and under). APU offers a site visit and an energy survey report which details
selected measures at low cost or at no cost for qualified businesses.
TreePower Program. Program provides an opportunity for beautification and reduced energy cost at no
cost to the customer.
Commercial Water Efficiency Rebates & Incentives
SoCal Water$mart Rebates. In partnership with the Metropolitan Water District of Southern
California’s SoCal Water$mart program, Anaheim Public Utilities offer rebates and incentives for
indoor and outdoor water-saving devices. Replacement of inefficient devices may provide water savings
and a reduced water bill. All applications are first-come-first-served and based on approval and funding
availability. There are an additional 12 specific water efficiency incentives listed including but not
limited to Hospitality Programs, weather based irrigation controllers, and ultra-low and zero water
urinals.

Community and School Programs
In the Community. Anaheim Public Utilities has a presence at over 40 community events a year,
ranging from resource fairs to community festivals.
Elementary School Programs
Inside the Outdoors. In collaboration with the office of the Orange County Superintendent of Schools,
this science-based curriculum offers a variety of energy and water conservation activities for elementary
school students, including: energy conservation lessons and take-home energy-saving kits for 3rd grade
students; a variety of local field trips to learn about environmental stewardship for 3-5th grade students;
and, a traveling scientist who presents interactive science lessons, such as activities to learn about the
water cycle.
Discovery Science Cube. Through a partnership with Municipal Water District of Orange County
(MWDOC), the Discovery Science Cube provide grade-specific water education classes, field trips, and
teacher workshops through the Discovery Science Cube in Santa Ana. The curriculum for 1st through
5th graders covers basic facts about the water cycle, water treatment, water storage and water recycling.
The program is designed to help youngsters appreciate water as our most precious natural resource.
They will learn how they can help protect it through pollution prevention and water conservation.
Teachers are encouraged to visit MWDOC’s website at www.mwdoc.com to learn more about the
program and to obtain teacher’s kits for the classes.
Water Conservation Poster Contest. Each year, Anaheim Public Utilities hosts the annual water
conservation poster contest as part of the celebration of May as Water Awareness Month in California.
First through 8th-graders are invited to create colorful posters depicting key water conservation
messages. These young artists get the opportunity to communicate the importance of saving water - our
most precious resource - through the posters they enter in this contest. Three winners are selected from
each grade level. The winning posters are displayed in the lobby of Anaheim West Tower and trophies
are presented at a ceremony prior to an Anaheim Angels baseball game.
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Passport to Public Power Week. Every October, as part of the celebration of Public Power Week, local
elementary school students are invited to come learn about Anaheim Public Utilities’ role in providing
energy to their schools and homes. Students receive a Passport to Public Power Week and receive
stamps at the different stations where they get interactive lessons from staff about electricity, including
safety and conservation tips. Once they visit all of the stations, students submit their stamped passport to
receive a prize bag full of fun and educational materials. Students also have the opportunity to take a
ride on the very popular bucket trucks.
Jr. High and High School Programs
Solar Cup. Every year, the Metropolitan Water District of Southern California sponsors the nation’s
largest solar-powered boat competition during the month of May at Lake Skinner, in Temecula Valley.
Anaheim Public Utilities sponsors high school teams from Anaheim to compete in the boat race, which
consists of about 40 schools and 800 students. The Solar Cup is a seven-month program in which
students design and build boats that are powered by solar energy stored in batteries. The Solar Cup
provides hands-on learning about water conservation, renewable energy sources, mechanical
engineering and teamwork.
High School Career Paths Symposium. In response to the city-wide P21 initiative, which calls on
local businesses, community organizations and city officials to support and collaborate with schools to
prepare students for the workforce, Anaheim Public Utilities, in collaboration with Anaheim Union High
School District, offers a Career Paths Symposium for high school students. During the 1-day
symposium, students come on-site and learn about the value of having a municipally-owned utility in
their city, while also being introduced to the wide-range of careers in the utility industry. Additionally,
students receive an overview of the services provided by Anaheim Public Utilities, attend break-out
sessions in which they receive advice directly from staff representing many of utilities’ trade and
professional career paths, and listen to a key note address about general career- advancing best practices
such as creating a professional image, developing a strong resume, and seeking out opportunities
through networking.
Utility Facilities Tours. Anaheim Public Utilities offers facility tours for junior high and high school
classrooms interested in learning more about energy and water resources.
Save Water Digital Art Contest. Anaheim Public Utilities hosts an annual water conservation digital
art contest as part of the celebration for water awareness month in May. Students in grades 7th through
12th are invited to express their creativity using photography or digitally processed images to inspire the
community to Save Water. Winners are selected and awarded prizes along with having their art work
displayed on the website. Congratulations to our 2015 winners.
Water Conservation Poster Contest. Each year, APU hosts the annual water conservation poster
contest as part of the celebration of May as Water Awareness Month in California. First through 8thgraders are invited to create colorful posters depicting key water conservation messages. These young
artists get the opportunity to communicate the importance of saving water - our most precious resource through the posters they enter in this contest. Three winners are selected from each grade level. The
winning posters are displayed in the lobby of Anaheim West Tower and trophies are presented at a
ceremony prior to an Anaheim Angels baseball game.
EnLIGHTenment Anaheim LED Fundraiser. Through the EnLIGHTenment Anaheim LED
Fundraiser, Anaheim Public Utilities donates LED bulbs to Anaheim schools for students to sell and
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raise funds for educational field trips or classroom materials. This opportunity teaches students about the
latest LED lighting technology, which uses significantly less energy and last longer. By selling these
LED bulbs, students encourage friends and family to transition into using these energy-saving bulbs, all
the while raising money for their classrooms.
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APPENDIX B
RENEWABLE ENERGY IN ANAHEIM
Anaheim Convention Center. This 924-module, 12,500-square-foot array is the first and largest gridconnected solar power generating system in Anaheim. It generates approximately 140,000 kWh of
electricity, enough energy to support 24 Anaheim homes every year.
Anaheim Energy Field. Energy Field began as 3 acres of under-utilized, vacant land, adjacent to
residential neighborhoods and a transmission line belonging to another utility. Today, it is a unique
facility that has become a model for showcasing solar-powered generation of electricity, demonstrating
California-friendly, water-saving technologies and landscaping and testing state-of-the-art energy
storage technology in partnership with iCeL Systems.
Anaheim High School. The 4 kW solar array provides not only electricity, but also valuable learning
experiences for Anaheim High School's Transportation Academy students.
Anaheim Hills Golf Course. Security lights at Anaheim Hills Golf Course run at night off batteries that
are charged during the day from pole-mounted solar panels.
Anaheim Police Departments:
Anaheim Police Department Main. The solar array at headquarters generates over 18,000
kWh, enough energy to support 3 Anaheim homes annually.
Anaheim Police Department East. Panels at Anaheim Hills Police Department and Community
Center facility are expected to generate over 90,000 kWh, enough energy to support 15 Anaheim
homes annually.
Anaheim Solar Energy Plant. The 2.4 megawatt Anaheim Solar Energy Plant is the single largest cityowned photovoltaic system installation on a convention center in North America. The clean energy
produced by the Anaheim Solar Energy Plant will contribute to Anaheim Public Utilities’ overall energy
portfolio. The energy produced will help assist the Anaheim electricity grid during peak season when the
demand for energy is greatest.
Canyon Power Plant. The Canyon Power Project is a 200MW power-generating facility that was
completed in the fall of 2011. It provides electricity to meet Anaheim's peak demands during hot
summer months, enhance electric system reliability and reduce our reliance on out-of-state power
resources.
Park Substation. October 17, 2006, Anaheim Public Utilities, in a partnership that included the city’s
Community Services Department as well as some of the nation’s top energy contracting and consulting
firms, today dedicated Park Substation, the first underground electric substation in the United States.
Adding to the uniqueness of the substation is the fact that it sits below Roosevelt Park, a 2-acre facility
that serves the East Anaheim neighborhood.
The electric distribution station has the capacity to serve 25,000 current and future residential
customers. It uses state-of-the-art technology in substation design with Gas Insulated Switchgear (GIS),

Prepared by Schweitzer + Associates, Spring 2016

Page 25 of 25

City of Anaheim Beach Boulevard Specific Plan
Existing Conditions: SUSTAINABILITY

which reduces the required space for the substation to approximately 30 percent of a conventional
station design. The use of this technology is more common in Europe and Japan.
Underground Conversion. In 1990, the City Council established the Underground Conversion Program
to improve the visual aesthetics along the City’s major streets by removing overhead power, phone and
cable TV lines. While beautifying the City’s streetscapes, Anaheim residents and businesses also benefit
from improved reliability of the electric system.
Deer Canyon Park Preserve. This remote restroom facility in the 130-acre Deer Canyon Park Reserve
- an environmentally sensitive site without electric service - uses a small building-integrated solar power
system to generate enough energy to support 1 small Anaheim home annually. 30
Hermosa Village. The Community Center at Hermosa Village is the first building-integrated roof top
solar power system in Anaheim. Solar panels integrated in the shingles on the south-facing roof generate
enough electricity to support 1 large Anaheim home per year. 31
Solar-Powered Flashing Warning Signs. The city of Anaheim has 14 solar-powered crosswalk signals
at schools throughout the city. These signals Feature, solar panels that receive sunlight to produce the
power required for the signals, which is stored in batteries at each signal. The signals are on a timer and
are activated by the battery system to notify drivers that they are entering a school pedestrian zone. 32
Sun Power for the Schools. This program was developed to help make solar energy systems available
to every school in the City of Anaheim. The three schools that have participated in the program;
Esperanza High School, Melbourne Gauer Elementary School and Clara Barton Elementary have
installed almost 18 kW of solar energy power which generates approximately 26,000 kWh annually.
Customers can make a tax-deductible contribution to the program to help schools install solar energy
systems. Funding from Anaheim Public Utilities increases the contribution. 33
Tiger Woods Learning Center. As one of the most energy-efficient educational facilities in the
country, the Tiger Woods Learning Center features a solar electric curtain wall that is unique in the
western United States. 34

30

http://www.anaheim.net/838/Deer-Canyon-Park-Preserve
http://www.anaheim.net/837/Hermosa-Village
32
http://www.anaheim.net/857/Solar-Powered-Flashing-Warning
33
http://www.anaheim.net/846/Sun-Power-for-the-Schools
34
http://www.anaheim.net/853/Tiger-Woods-Learning-Center
31
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APPENDIX C
CALIFORNIA LIGHTING TECHNOLOGY CENTER/ UNIVERSITY OF
CALIFORNIA, DAVIS RESOURCE LIBRARY
C1. Network Adaptive Exterior Lighting for the Health Care Sector
C2. Adaptive LED Wall Packs
C3. Liberty Lighting Guidelines for Zero Net Energy Communities
C4. Lighting Retrofit Strategies for California Schools
C5. Adaptive Exterior Lighting
C6. Institutional-Level Adaptive Control System for Exterior Lighting
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EXTERIOR LIGHTING CASE STUDY

NETWORKED
ADAPTIVE
EXTERIOR
LIGHTING
for the Health Care Sector

NorthBay VacaValley Hospital
Vacaville, CA
LED luminaires with state-of-the-art lighting controls light the walkways,
parking lots, and emergency vehicle routes at NorthBay VacaValley Hospital

ENERGY SAVINGS

66 %

OCCUPANCY RATE

35 – 55 %

LIFETIME ENERGY
COST SAVINGS

$ 23,220

at $ 0.08 / kWh, over 10 years

2014 LIGHTING
ENERGY EFFICIENCY
IN PARKING (LEEP)
AWARD WINNER

Best Use
of Lighting
Controls in a
Single Facility

In 2014, NorthBay VacaValley Hospital became one of the
first U.S. health care facilities to install an energy-efficient,
ultra-smart outdoor LED lighting system. The award-winning
project was so successful that the NorthBay Healthcare
group is now considering expanding the VacaValley system
and retrofitting the outdoor lighting at other sites.
Prior to installing the networked LED system, NorthBay VacaValley Hospital’s
exterior lighting consisted of 40 induction luminaires, 13 high-pressure sodium
(HPS) luminaires, and 7 metal halide luminaires, all operating at full lighting power
throughout the night.
A total of 57 luminaires were installed with dimmable LED technology for the
lighting demonstration. Motion sensors were installed to provide maximum
coverage of the site, ensuring lights operate at sufficient levels when occupants
are detected and use less energy when areas are vacant. An “ultra-smart” lighting
control network was also put in place, giving facility managers the ability to adjust
lighting schedules, light levels and time-out settings, monitor the system’s
energy use, and receive automated alerts when luminaires require maintenance.
UC Davis’s California Lighting Technology Center (CLTC) customized the lighting
components to integrate them into a single, fully functional system and worked
with hospital personnel to ensure system settings meet the site’s lighting needs.
The retrofit reduced the site’s exterior lighting energy use by 66.4 %, dramatically
reduced lighting maintenance needs, and received positive reviews from about
88 % of end-users surveyed for feedback.

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS

∙ PHONE: (530) 747-3838 ∙ FAX: (530) 747-3812 ∙ CLTC.UCDAVIS.EDU

PROBLEM
At many commercial facilities, traditional HID luminaires still operate at full power
throughout the night, even when parking lots and other outdoor areas are vacant.
This energy waste can easily be averted by implementing energy-efficient light
sources and lighting controls. Incorporating luminaires into a networked lighting
control system further maximizes energy savings and allows light levels to
be customized and scheduled according to the facility’s specific needs. This is
especially important for applications with critical functions such as health care.

SOLUTION
System components meet or exceed the Illuminating Engineering Society’s
best-practice photometric performance recommendations and the DesignLights
Consortium’s criteria for its Qualified Products List. CLTC customized the system
components selected for this demonstration, integrating luminaires, sensors,
networked control modules, and mounting hardware. Each dimmable LED
luminaire installed at VacaValley Hospital was equipped with a fail-safe photocell
to prevent energy waste during daylight hours. Passive infrared (PIR) motion
sensors were installed where suitable, and a new long-range microwave motion
sensor was installed to provide coverage in larger zones.
Each luminaire was also equipped with a radio frequency (RF) communication
module that incorporates each light point into a mesh network lighting control
system. The network control system includes occupancy logging features,
maintenance alerts, and emergency override to full ON to ensure that hospital
staff, patients and visitors are always provided with the light they need. The
system allows an authorized administrator to adjust lighting schedules and
tuning levels, adjust luminaire groupings, and gather revenue-grade energy
metering data using an Internet device.

DEMONSTRATION RESULTS
Metering systems calibrated to industry standards showed that the switch to
LED luminaires reduced energy use 33.9 %. Implementing the network control
system then reduced the LED lighting’s energy use 49.2 %, saving a total of
about 29,020 kWh annually. At its rate of $ 0.08 / kWh, NorthBay VacaValley
Hospital will save approximately $ 2,320 annually in energy costs as a result.
The project’s simple payback period is 21 years. The same installation at sites
paying $ 0.10 – $ 0.20 / kWh would result in simple payback periods of about
17 – 8.5 years, respectively. Large-scale and new-construction installations,
involving high-quantity purchases of LED luminaires and controls, will have
lower per-unit costs and result in higher energy savings, drastically shortening
payback periods.

COLLABORATORS
CLTC led the retrofit in collaboration with Berkeley Lab, the Better Buildings
Alliance Lighting & Electrical Project Team, Pacific Northwest National
Laboratory, and Siemens Building Technologies Division. Funding was provided
by the Commercial Buildings Integration Program, within the DOE’s Building
Technologies Office. Pacific Gas and Electric Company provided rebates.

ABOUT THE CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS:
CLTC is a not-for-profit facility dedicated to advancing
energy - efficient lighting and daylighting technologies. Part of
the Department of Design at the University of California, Davis,
CLTC conducts research, development and demonstrations, as
well as prototype and product testing, education, and outreach.

PROJECT TECHNOLOGIES
LED LUMINAIRES
Arieta AR18 - 10M and AR18 - 15M
LED luminaires by Leotek,
available at leotek.com
WTM  /  W TL wall packs by
Philips Day - Brite, available at
daybrite.com
ELG - 5 LED parking luminaires
by Philips Gardco, available at
sitelighting.com
OUTDOOR MOTION SENSORS
FS - 305 - LU and EW - 205 - 12 - LU
PIR motion sensors by
WattStopper, available at
wattstopper.com
MWX - LVE - 90U - B outdoor
microwave lighting controller
by Lumewave, Inc., available at
lumewave.com
NETWORK CONTROL SYSTEM
TOP900 RF network control
modules and LumeStar Software
by Lumewave, Inc., available at
lumewave.com

Questions about this project or the lighting technologies
used for the installation can be directed to:
BERNHARD GOESMANN
Associate Development
Engineer, Dipl. Des., CSWA
bgoesmann @ ucdavis.edu

NICOLE GRAEBER
Senior Development
Engineer, LC, EIT
negraeber @ ucdavis.edu
05 / 2014

Exterior Lighting Case Study

adaptive
LED wall
Packs
University of California, Davis
Post-retrofit network-controlled LED wall packs line the
Thermal Energy Storage building at UC Davis

Energy &
Co2E Savings

89%

Occupancy Rate

20%

Lifetime
Maintenance
Savings

$ 233 per fixture

Lifetime energy
COST Savings

$ 753 per fixture based on
UC Davis rate of $0.075 / kWh

In 2012, UC Davis upgraded its exterior lighting as part of
the university’s Smart Lighting Initiative. Wall packs on
campus, like other exterior lighting fixtures, were retrofitted
with dimmable LED sources, motion sensors, and wireless
controls. This allowed the units to be incorporated into an
adaptive campuswide lighting control system. The system
offers an intelligent, networked approach to lighting and
energy management, with improved lighting quality and
optimal energy efficiency.
“We used to have a single on / off switch for these lights,” says David Phillips,
director of UC Davis Utilities. “Now we have a coordinated network with
programmable, independent, fully dimmable switches. We turn them on,
and they all start chattering. They ask, ‘Where am I?’ ‘When should I light up,
and how much?’ With support from CLTC, UC Davis Design and Construction
Management, and our colleagues across the campus, we’ve answered those
questions. And we’ll be able to continually update the programming to make
improvements over time.”
The retrofit also put UC Davis in compliance with California’s 2013 Title 24
lighting code. Under the code, all outdoor lighting installed 24 feet above the
ground or lower must use motion-sensitive lighting controls or a centralized
lighting control system, in addition to daylight controls.

» For more information, visit partnershipdemonstrations.org

Problem
Wall packs typically employ high-intensity discharge (HID) light sources, such as
high-pressure sodium (HPS) and metal halide (MH) lamps. These sources are only
moderately efficacious, contribute significantly to light pollution, and their light
generally measures poorly on the color rendering index (CRI). Moreover, because
wall packs operate during off-peak hours, they often waste energy lighting
unoccupied spaces at full illuminance levels for hours at a time every night.
Replacing inefficient sources with LED or induction technologies and adding
photocells, occupancy sensors and controls to wall packs dramatically reduces
this energy waste. Incorporating these fixtures into a networked control system
further maximizes energy savings and provides other benefits, too.

Project Technologies
LED Wall Pack
WTM - 40W wall pack by
Philips Day-Brite, available
at daybrite.com

Solution
For each wall pack installed at UC Davis, an LED source was combined with a
motion sensor and a wireless control unit, creating a fully programmable and
dimmable luminaire capable of on / off and bi-level switching, as well as 0 – 10 V
dimming. These adaptive wall packs provide efficient white light that measures
4100 K, with a CRI of 70. These full-cutoff fixtures also minimize light pollution.
A wireless lighting control module was added to each wall pack via a NEMA
twist-lock receptacle. The module serves as the point of communication between
each luminaire and the lighting control network. The network gateway serves as
a central communication point for the control modules on the network while also
providing network access for users to adjust operations.

Outdoor Motion Sensor
EW low-voltage outdoor motion
sensor by WattStopper, available at
wattstopper.com

These adjustments include setting the luminaires to automatically turn on and
off at preset times (or defer to integrated daylight sensors), changing dimming
schedules, modifying bi-level functionality, and sending commands to luminaires
within the system. The wireless control system also allows administrators to
create luminaire groups, event schedules and control profiles, monitor energy
use patterns, and receive automatic alerts from the fixtures when a maintenance
issue is detected.

Demonstration Results
The SPEED program and CLTC partnered with other UC Davis entities, including
Facilities Management, the campus Utilities unit, and Design and Construction
Management, to install 101 LED wall packs on 13 different buildings across the
UC Davis campus. The project team chose LED wall packs from Philips Day-Brite.
Lumewave, Inc. produces and maintains the TOP900 wireless control units, radio
frequency (RF) network and LumeStar system software used to incorporate the
luminaires into the UC Davis adaptive campus control system.
The LED wall packs replaced 56 HPS wall packs and 45 MH units that had an
average system wattage of 189 W. The LED luminaires are on for an average of
12 hours each evening, operating at 20% of full light output until a motion sensor
is triggered, at which point the corresponding wall packs switch to a higher
illuminance level. The wall packs allow for top-end trimming, meaning high mode
can be programmed to be 80% (for example) instead of 100% of full power, and
settings are easy to adjust thereafter.

2 | SPEED Program Case Study

Networked Controls
TOP900 - TL wireless lighting control
module by Lumewave, available at
lumewave.com

Pre-retrofit HPS
189 W
Post-retrofit LED
14 W (low) and 45 W (high)
Occupancy Rate: 20%

Figure 1: Wall Pack Energy Consumption
Data logged via the Lumewave control system reveals the energy savings
that the adaptive LED wall packs achieved in a typical 24-hour period.
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The wall packs installed at UC Davis use just under 14 W
in low mode and 45 W in high mode, less than one-third of
the electricity used by the original luminaires.
During a six-week monitoring period, occupancy rates
averaged 20%. The wall packs remained in low mode for
an average of 9.6 hours total each night and operated in
high mode for about 2.4 hours total each night. They were
off during daylight hours. This resulted in energy savings
of 89%. Based on this data, each LED wall pack will
save about 741 kWh annually. At UC Davis’ exceptionally
low electricity rate of 7.5 cents per kWh, annual energy and
maintenance cost savings total $ 986 per fixture. Facilities
that pay higher rates can expect greater economic returns.

Table 1: Project Analysis with Incentives
Networked
Controls at
$0.10 / kWh

The networked control system installed on the UC Davis
campus was a first-of-its-kind, best-practice solution;
as such, it increased both the benefits and the costs
of the retrofit project. Facilities with limited funding or
lower electricity rates may find installing local controls
provides a more cost-effective solution (see table 1 and
figure 2). This option does not provide all the features of a
networked system, but still provides deep energy savings.
An incentive from the UC / CSU / IOU Energy Efficiency
Partnership (www . uccsuiouee . org) reduced project costs
by $ 178 per fixture, shortening the payback period by 20%.

figure 2: Simple Payback based on electricity rates
16

Local
Controls at
$0.10 / kWh

Project
Cost per
Fixture

$ 712

$ 712

$ 582

Payback

12.8 years

9.6 years

8.2 years

ROI

0.4

0.8

1.1

IRR

4%

8%

11%

Payback (Years)

UC Davis
Networked
Controls

Economic evaluation

14

Networked Controls

12

Local Controls

10
8
6
4
2
0

Project cost includes fixture, controls and labor for installation.
Payback periods reflect Lumewave system savings at UC Davis’s rate
of $0.075/kWh and do not include maintenance savings.
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Electricity rates for UC and CSU
campuses vary widely. As figure 2
illustrates, simple payback periods
without maintenance savings for
the Philips Day-Brite LED wall
pack fixtures with the Lumewave
networked control system range
from 5.7 years to 13.7 years.
Simple payback periods for the
same LED wall packs with local
controls range from 4.8 years to
11.7 years, depending on electricity
rates. Maintenance savings reduce
payback periods by roughly 23%.
Costs for this project were partially
offset by a utility rebate based
on annual kilowatt-hours saved.
California utilities offer a wide
variety of rebates and incentives for
energy efficiency improvements and
participation in demand response
programs. Facility managers should
contact their local utilities for more
information. Other incentives,
including tax deductions, may also
be available.

Collaborators
UC Davis Facilities Management
handled installation of the wall packs
on the UC Davis campus. Funding
was facilitated by the UC / CSU / IOU
Energy Efficiency Partnership. PG&E
provided rebates for energy savings.

Table 2: Project Costs & Savings Summary
Before

After

HID Wall Pack
(HPS and
MH lamps)

Philips
Day-Brite LED
Wall Pack

189 W
(System)
150 W
(Lamp Only)

45 W (High)
14W (Low)

828 kWh

87 kWh

741 kWh

Annual Energy Cost

$62

$7

$55

Annual
Maintenance Cost

$17

$0

$17

Total Annual Cost

$79

$7

$72

Lifetime Energy Cost

$849

$96

$753

Lifetime
Maintenance Cost

$233

$0

$233

$1,082

$96

$986

$109,282

$9,696

$99,586

Technology

Fixture Wattage

Annual Energy
Consumption

Total Lifetime
Operating Cost
Total Lifetime
Cost for All Fixtures

Savings

Metrics listed are per-fixture quantities unless otherwise noted.
Number of Fixtures
Installation Cost
Cost of Labor
Time to Replace Lamps
Energy Cost
Occupancy Rate

101 fixtures
$162
$65 / hr *
0.5 hours
$0.075 / kWh
20%

Pre-retrofit Lifetime
Post-retrofit Lifetime
HID Lamp Cost
Annual Hours of Use
Lifespan

12,000 hours
60,000 hours
$15
4,380 hours
13.7 years

* Cost of labor for UC Davis campus

About the State Partnership for
Energy Efficient Demonstrations
(SPEED) Program: The SPEED program is
supported by the California Energy Commission
and managed through the California Institute
for Energy and Environment (CIEE). SPEED
demonstrations are coordinated by the CIEE
in partnership with the California Lighting
Technology Center and the Western Cooling
Efficiency Center, both at the University
of California, Davis.

Any questions about lighting technologies, including costs, can be directed to:
Pedram Arani
California Lighting
Technology Center, UC Davis
pmarani @ ucdavis.edu
cltc.ucdavis.edu

Karl Johnson
California Institute for
Energy and Environment
karl.johnson @ uc-ciee.org
uc - ciee.org

For more resources and information, including technology
catalogs, business case studies and demonstration maps,
visit partnershipdemonstrations.org.
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The Liberty Sustainable Lighting Initiative:
LED lighting and adaptive control strategies
for indoor and outdoor applications
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About This Guide
The 2015 Liberty Lighting Guidelines for Zero Net Energy (ZNE) Communities was
created to support Liberty’s goal to be an integrated ZNE community that puts
people first. Liberty is a proposed master-planned community of up to 1,650 homes
on approximately 350 acres along the Sacramento River in West Sacramento’s
Southport area. Plans call for the walkable community to include a K – 8 school, a private
clubhouse, neighborhood commercial space, parks, greenbelts, trails and a sports and
recreation center.

CONTRIBUTORS &
SPONSORS
Sponsors
Peter Turnbull, ZNE
Community-Scale Pilot,
Pacific Gas and Electric
Paik Family
Terry Teeple,
Pacific Teal Development
Co-Authors
Michael Siminovitch,
Rosenfeld Chair,
California Lighting
Technology Center, UC Davis
Kelly Cunningham,
California Lighting
Technology Center, UC Davis
Judi Schweitzer,
Schweitzer & Associates
Contributors
City of West Sacramento
Washington Unified
School District
Peter Templeton,
Templeton Planning Group

The State of California has established an ambitious goal that by 2020, all new residential
homes will meet ZNE targets and produce at least as much energy as they consume.
This means that all new homes must operate more efficiently than existing homes, and
include energy generation capability such as solar photovoltaics (PV).
Liberty is committed to helping California meet its ZNE goals, and this guide provides
a path to lighting an energy-neutral community. This guide supports the Liberty
Community’s strategic plan for a sustainable lighting initiative that emphasizes lighting
quality as well as energy efficiency. This document is intended to assist the developer,
builders and building occupants in the Liberty Community by providing the foundation
for lighting design that support Liberty’s vision, core values, and mission. Liberty
supports California’s energy codes and standards by adopting only high-efficacy light
emitting diode (LED) sources and integrating advanced lighting controls.
This guidebook is the result of support from Pacific Gas and Electric Company
(PG&E), the California Lighting Technology Center (CLTC) at the University of California,
Davis, the Paik Family, and the Liberty Community design team, in collaboration with
the Washington Unified School District and City of West Sacramento.

Mark Scheurer,
MSA Architects
Jerry Gonsalves,
Frontier
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Liberty Core Values
The Liberty Community's goal is to lead the way towards a ZNE master-planned smart community in advance of
state requirements. The founders developed six core values to guide the community’s development. These values
will advance Liberty’s commitment to become one of the most desirable places to live in the Sacramento region.
The core values played an integral role in the development of the Liberty Sustainable Lighting Initiative.

Family
The Liberty Community should be responsible to the
city, community, neighborhood and environment; the
extended “family.”

Aspiration
The project partners must persevere when challenges
are presented and continually ask the question,
“How can we do this better?”

Character

Safety

The Liberty Community should be committed to quality,
detail and respect and function as a steward of the
environment.

The participants in the development of this community
must be mindful that safety shall guide concepts,
approaches, design and implementation.

Win/Win

Timelessness

The successes of this community should benefit the
greater good. Liberty will strive to solve and overcome
challenges through partnerships.

Liberty's designers should rely on best practices and
seek to forecast future trends.

For the purpose of the development of the lighting guidelines, health and wellness was also added as a priority
value. The best practices applied in implemented lighting designs should support visual function, visual quality and
be mindful of the newest insights into the way lighting affects our health and wellness.
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Liberty Sustainable Lighting Initiative
The Liberty Sustainable Lighting Initiative uses an approach that connects design attributes that support Liberty’s
mission and core values with lighting strategies, design recommendations and state policies. The results support
Liberty’s character and vision. They define Liberty’s environment and community. They encompass issues of
sustainability, energy efficiency and human wellness.
This guide provides specifications for each design directive. Key specifications are linked back to each directive and are
prescriptive, involving ranges, limits, or numbers that can be replicated across different applications.

1 | California Codes & Standards Process
California is a national leader in its greenhouse gas
mitigation and climate action activities. California
is committed to reducing its dependence on fossil
fuels by increasing energy efficiency in buildings
and appliances. Multiple pieces of legislation and
executive orders have created energy policies
that encourage the development of sustainable
technologies and highly efficient buildings.
California has a long history in energy efficiency
that shapes how buildings are designed, developed
and operated in the state. One major cornerstone
is California’s 2013 Building Energy Efficiency
Standards (Title 24, Part 6).
In 2008, the California Public Utilities Commission
developed a Long-Term Energy Efficiency Strategic
Plan and a Lighting Action Plan. Stakeholders
provided guidance to the state about future energy
efficiency and lighting efficacy activities that support
the ZNE goals.
By 2020, best practices in lighting will deliver a 60%
reduction in statewide lighting electrical energy
consumption to support ZNE, according to the
Lighting Action Plan. The plan and its vision for deep
energy savings was developed with an integrated set
of strategies that included research and development
demonstrations, development of best practices, and
insightful education and regulatory activity to support
new technologies. Liberty’s integrated ZNE mission
illustrates its voluntary leadership and support of
California’s ambitious goals.
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2 | Lighting Fundamentals
This section outlines important lighting concepts
and principles. These concepts are vital for making
informed decisions regarding lamps, luminaires
and controls.

3 | Liberty Lighting Design Directives
Specific design directives were developed for each
land use and building type. The directives were
identified after consulting with design experts,
researchers and examining case studies. These
directives are either best practices or leadingedge practices and represent future trends. Within
ZNE, these practices are cost-effective, meaning
the technology or design approach will more than
recoup the initial costs over the operational life of the
products through energy reductions, maintenance
savings and other benefits.
The directives can be applied across different types
of spaces. The intent is to provide guidance and
direction to the design process. In some instances,
the directives may not be applicable. The directives
will remain relevant over time, while supporting
technologies that may change.

4 | Design Directives by Space Type
This section outlines how to apply the design
directives to specific land uses. The spaces include
lighting strategies for outdoor spaces, residences,
community clubhouses, schools, neighborhood
commercial, and sports parks.

1 | California Codes and Standards Process
The California Energy Commission's codes and standards process influences how the
state meets its energy efficiency goals. The codes and standards process impacts
how buildings are constructed or renovated as well as the appliances used within
them. This enables greater energy efficiency to be achieved in new buildings and more
significant energy use reductions through retrofits to existing buildings. The ZNE goals
are driving the codes and standards to become more progressive.
The 2013 Building Energy Efficiency Standards, which address new buildings and
major retrofits, provides performance and prescriptive measures for developers, builders,
contractors and designers. The lighting requirements that impact the Liberty project fall
under 2013 Title 24, Part 6, which took effect July 1, 2014.
Major features of the nonresidential standards include a significant inclusion of adaptive
lighting controls measures for indoor and outdoor lighting applications with an emphasis
on the use of occupancy sensors, time-based scheduling and dimming technology.
In residential spaces, the standards encourage the increased use of high-efficacy
lighting fixtures. To be classified as high-efficacy, lighting color quality ratings are
also required to meet set thresholds. There are also increased requirements to use
luminaires in conjunction with sensors and dimming technologies.
CLTC released a series of lighting design guides to help builders, contractors and other
lighting industry professionals meet or exceed 2013 Title 24, Part 6 code. The guides
focus on residential, high-efficacy, outdoor, retail, and office lighting, and are available
for download at: cltc.ucdavis.edu/title24.

WHAT'S NEW
IN THE 2013 CODE?
California Lighting
Technology Center’s
“What’s New in the 2013 Code?”
provides a brief overview of
important requirements and
major updates to the 2013
Title 24, Part 6 lighting code.
The document can be found at:
cltc.ucdavis.edu/publication/
whats-new-title24-2013-code

The draft language for the 2016 iteration of the residential standards includes
expanded requirements for the use of high-efficacy lighting in the home, with a focus
on encouraging the adoption of LED technologies that have a high lumens per watt
ratio and have a high CRI (over 90). This is in line with the residential lighting plans for
the Liberty Community.
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2 | Lighting Fundamentals
Luminous Efficacy
In lighting, the term efficacy refers to the ratio of luminous output produced by a light source to
power assigned (lm / W).

Efficacy = Lumens / Rated Watts
When assessing the overall value of lamps or luminaires, efficacy and initial product costs are two factors
to consider. It is also important to compare longevity, lifetime performance and long-term energy and
maintenance costs.

Neutral

Cool

0 CRI

75 CRI
PHOTO: PACIFIC GAS AND ELECTRIC; ENERGY SOLUTIONS

Warm

Color Temperature

Color Rendering

2000 K 2500 K 3000 K 3500 K 4000 K 4500 K 5000 K 5500 K 6000 K 6500 K

Warm

Neutral

Cool

Correlated color temperature (CCT) indicates the
warmth or coolness of the light emitted by a
given source and is measured in Kelvin (K). Light
sources with a low CCT (2,700 – 3,000 K) give off
light that is warm in appearance. Sources with
higher CCT values (4,000 – 6,500 K) provide light
with a cooler color appearance. Neutral sources
range between 3000 K and 4000 K.
Selecting light sources with consistent CCTs
helps maintain consistency in the appearance of
various light sources.

The color rendering index (CRI) is the current
industry standard for measuring how accurately
a light source renders the colors of the objects it
illuminates. The maximum CRI value is 100. CRI
is determined by measuring how accurately a light
source renders color as compared to a reference
illuminant. Typically, eight standard colors are used.
Occasionally, six more are included. When the
additional colors are used, the ninth color in the set
of 14, called R9, measures the source's ability to
render saturated reds. If the R9 value is low, the
source is less likely to be acceptable for general
illumination.
Specifying lamps and luminaires with similar color
rendering properties helps ensure wall colors,
carpeting and other materials have a consistent
appearance, especially in adjoining spaces.
Most manufacturers can supply information on
CRI if it is not immediately available on product
packaging or literature.
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3 | Liberty Lighting Design Directives
The following design directives apply to living, working and communal spaces throughout the community. These
directives support Liberty’s vision by addressing ZNE objectives and quality-of-life goals. Each strategic concept is
accomplished through a variety of technologies and supporting subsystems. These technologies will change over
time. However, the fundamental strategies to achieve ZNE and create an environment that fosters human wellness
evolve slowly and will be applicable for a longer period of time. Technologies will be selected on factors including
cost-effectiveness, efficacy, quality and performance.

Liberty shall be one of the first ZNE communities
to integrate human factors in tandem with energy
concerns. People and their quality of life are
the priority.

2. Utilize adaptive, sensor-based
lighting controls
Adaptive lighting controls are one of the most
effective strategies for increasing the value
and performance of an energy efficient lighting
system. Lighting controls provide a significant
opportunity to reduce lighting energy use in
residential and commercial buildings, as well as
outdoor lighting for community spaces. Control
strategies such as scheduling, tuning, daylight
harvesting controls and occupancy sensing
significantly reduce energy waste. For example,
in commercial spaces, occupancy controls inside
stairwells, warehouse aisles, mechanical spaces,
bathrooms, corridors and office spaces have
demonstrated savings between 50 and 80%,
or more.

3. Integrate a high level of user control
User satisfaction is enhanced when individuals
have direct control over their lighting. Provide
control features including ON / OFF control and
manual dimming, allowing occupants to tailor the
intensity of the lighting. Dimming capability and
user-accessible controls are an integral part of
the 2013 Building Energy Standards and play an
important part of a well-designed user control
strategy.

HONDA SMART HOME US
PHOTO: CLTC / UC DAVIS

1. Achieve ZNE with a human
factors approach
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4. Use multiple layers of lighting in
each application

Incandescent technologies represent approximately
48% of all residential sockets in California. 2 This
technology has a color rendering index (CRI) of
100, which provide outstanding color rendering
characteristics. Maintaining similar color rendering
characteristics is vitally important to ensure quality
visual experience as California transitions to
LEDs. The Voluntary California Quality LED Lamp
Specification, developed by the California Energy
Commission, specifies a minimum of 90 CRI for all
screw-based LED technology. The 2013 Title 24,
Part 6 definition of high-efficacy for hardwired LED
luminaires also includes a minimum requirement
of 90 CRI. These two specifications support using
high-quality LED technology in California homes.

Employing layers of light allows for tailoring a
specific space for task, accent, and ambient lighting
needs. Lighting each layer provides a sophisticated
level of lighting to ensure that adequate quantity and
quality of light is directed appropriately. Integrating
all layers in a single space provides the optimum
opportunity for an individual to tailor the light to
specific needs.

6. Improve safety and security
PHOTO: CLTC / UC DAVIS

The Liberty Community deeply values the safety
and security of its community. Lighting systems
should contribute in a positive way to this directive
by providing high-quality, high-CRI lighting that
enhances the visual environment. Adaptive
controls should be used to increase lighting levels
when it is needed, both indoors and out.

5. Install high-quality light emitting
diode (LED) lighting in all spaces

7. Support health and wellness through
circadian-sensitive design
Liberty shall be the first large ZNE community
that supports human wellness through thoughtful
lighting design. There is growing evidence
indicating that the intensity and spectrum of light
sources found in homes and workplaces have a
significant impact on health and wellbeing. The
spectral impact relates predominantly to hormonal
imbalances on a diurnal basis, affecting our natural
cycles or "circadian rhythms". Circadian-friendly
design creates environments that resemble the
intensity and spectral variations of light over the
course of a day. During the daytime, access
to daylight throughout the home or workplace
also supports circadian wellness. Avoiding blue
spectrum content at night to maintain appropriate
melatonin production throughout the evening.

The entire Liberty Community will use high-efficacy,
light emitting diode (LED) lighting. No fluorescent,
incandescent, or high-intensity discharge (HID)
light sources will be used. Solid-state lighting
using LEDs are rapidly becoming the predominant
illumination source for residences and commercial
lighting throughout California. By 2020, 47%
of indoor lighting will be from LED technology,
according to estimates.1 LED lighting has
advantages in terms of efficacy, long life, excellent
color rendering, and the ability for dynamic tuning
and pairing with advanced controls. Over the
past five years, the cost difference between
fluorescent and LEDs for residential applications
has diminished. In addition to rapidly declining first
costs, the technology will be more than paid for by
increased energy savings and reduced maintenance
costs over the life of the product. Standardizing
the light source technology throughout Liberty
will reduce maintenance burdens such as repair
and maintaining constant product inventory. Bulk
purchasing will reduce initial costs.
2
1
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Energy Savings Forecast of Solid-State Lighting in General
Illumination Applications, August 2014, U.S. Department of Energy.
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W021: Residential On-site Study: California Lighting and Appliance
Saturation Study (CLASS 2012), November 2014, California Public
Utilities Commission, Energy Division.
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10. Significantly reduce energy use

Lower lighting levels and a bias towards the red
portion of the spectrum at night are recommended.
At night, using automatic occupancy sensors that
activate a very low level of red-amber LED lighting
when needed is an ideal method of ensuring
safety and providing low levels of illumination for
wayfinding while minimizing the impact on the
visual system.

8. Integrate daylighting in all spaces
where people live, work, and recreate
Studies indicate that daylighting is highly valued and
people compare other lighting technologies to
daylight as the ultimate source. Daylighting provides
significant amenity and comfort inside spaces.
Daylight also helps maintain circadian balance
because it is the most natural form of high-intensity,
high-CCT light available.
Appropriate daylight harvesting systems should be
integrated with any space illuminated by daylight.
Daylight harvesting systems allow electric lighting
to be automatically reduced when ample daylight
is available. Daylight harvesting is achieved by
combining photosensors and dimming controls with
electric lighting.

9. Specify cost-effective lighting solutions
Liberty will use market-ready LED products and
advanced lighting control technologies that, over
the expected product lifespan, will recover their
incremental costs. Bulk purchasing programs, utility
incentives and other cost reduction measures will
reduce costs when available.

High-efficacy lighting and advanced lighting
controls will be used throughout the Liberty
Community. Sustainable designs should target
a 25% to 40% reduction in lighting energy use
compared to the current 2013 Building Energy
Efficiency Standards.

11. Reduce maintenance costs
LED lighting, in conjunction with adaptive lighting
control systems, last longer and are more durable
than traditional incandescent or fluorescent lighting.
This translates directly into reduced maintenance
costs over the life of the system, which can last
25,000 to 100,000 hours depending on the product
type.

12. Mitigate glare and light trespass at night
Indoor lighting systems must incorporate appropriate
optics to mitigate glare and reduce high-angle
brightness throughout indoor and outdoor spaces.
Appropriate cutoff and shielding angles should be
specified for each luminaire to provide glare control
and minimize backlight. Light trespass from area and
street lighting can be intrusive.

13. Evaluate, monitor and verify the
performance of lighting systems
In order to assure that lighting systems are
performing as expected and ZNE objectives
are met, post-occupancy evaluation, monitoring
and verification (EM&V) activities are strongly
recommended.

∙∙ Schedule periodic retrocommissioning to

ensure that systems are functioning properly.

∙∙ Build a link between the research community
and residents.

∙∙ Motivate community residents and visitors to

meet goals by connecting them to the results of
the monitoring and verification projects.

∙∙ Survey occupants to collect perceptions of

lighting quality and form action plans based on
the results.
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4 | Design Directives by Space Type
The following sections describe the application of design strategies to specific spaces within the Liberty Community:

∙∙ Outdoor Infrastructure
∙∙ Residences
∙∙ Private Community Clubhouse

∙∙ K – 8 School
∙∙ Neighborhood Commercial
∙∙ Sports Park

These applications and specifications may be updated based on new commercially-available technologies
that support each strategy. The specifications are prescriptive and technology-neutral to allow for the use
of a range of commercially available products.

Liberty Community Site Plan
1. Village Parkway
2. Sports & recreation center
3. Existing River City High School
4. Greenbelt and trail
5. Residential estate lots
6. Clarksburg Branch Pedestrian and

Bike Trail
7. Residential lots
8. New Southport /

Sacramento River levee
9. Existing NE-10 detention basin
10. Washington Unified School

District’s K–8th grade school site
11. Greenbelt and trail
12. The Commons, private clubhouse
13. Liberty Drive greenbelt and trail
14. Sacramento River
15. Liberty Loop greenbelt and trail
16. Seniors / apartments / condos site
17. Greenbelt and trail linking the

community
18. Neighborhood parks
19. Estate lots along Davis Road
20. Existing Davis Road
21. Sacramento Yacht Club
22. Sherwood Harbor Marina &

RV Park
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Outdoor Lighting Infrastructure
APPLICATIONS

TECHNICAL SPECIFICATIONS

Wayfinding

Placemaking

Paths
Parks
Sports park
Streets
Trails

Commons
Façade
Landscape
Parks
Porch lighting
Signage
Sports park

∙∙Use evidence-based research and

testimonials to inform design decisions,
not just lowest-cost solutions.

∙∙Include adaptive lighting that reduces
lighting power by at least 50% on
vacancy and activates an automatic
increase up to 100% on occupancy.

∙∙Specify all outdoor lighting to be
3,000 K or lower.

DESIGN DIRECTIVES

∙∙Use LEDs in all outdoor lighting applications.
∙∙Pair lighting technologies with adaptive lighting controls

∙∙Select outdoor lighting that has a
minimum of 80 CRI.

including occupancy sensors, daylight harvesting systems
and scheduling controls.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

∙∙Specify appropriate CCTs to support circadian balance.
∙∙In outdoor applications, utilize networked control systems

where appropriate, to better understand community traffic
patterns, communal facility use and energy consumption.

2015 Liberty Lighting Guidelines for Zero Net Energy Communities
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TITLE 24, PART 6 CODE COMPLIANCE REQUIREMENTS
Outdoor Luminaires Mounted
≤ 24 Feet Above the Ground
Section 130.2(c) requires occupant-sensing controls
for certain outdoor lighting applications. No more
than 1,500 W of lighting power may be controlled
together for outdoor lighting of this type. Automatic
lighting controls for these luminaires must:

∙∙ Utilize motion sensors or another automatic
lighting control system that responds to
occupancy.

∙∙ Be capable of automatically reducing the

lighting power of each luminaire by at least
40%, but not more than 80%, or provide
continuous dimming through a range that
includes 40 – 80% during vacant periods.

∙∙ Switch ON automatically when the area
becomes occupied.

Exceptions to the above requirements:

∙∙ Pole-mounted luminaires with a maximum
rated wattage of 75 W

∙∙ Non-pole-mounted luminaires with a
maximum rated wattage of 30 W

∙∙ Linear lighting with a maximum wattage of
4 W per linear foot of luminaire

Reduce Light Trespass
All outdoor luminaires rated for use with
lamps ≥ 150 W must comply with BUG rating
requirements for limiting uplight and glare. There
are no backlight control requirements in the 2013
standards.

Lighting OFF During Daylight Hours
Section 130.2(c) requires photocontrols or
automatic scheduling controls. Astronomical timeswitch controls that automatically turn lights OFF
during daylight hours are allowed as an alternative to
photocontrol devices.

Outdoor Sales Lighting
The 2013 standards include occupant-sensing
controls or part-night controls to the requirements
for outdoor sales lighting for frontage areas, lots
and canopies.

Building Facades, Ornamental
Hardscape & Outdoor Dining Areas
Like outdoor sales areas, these areas must have
lighting controls that reduce energy use during
unoccupied periods and automatically increase light
levels when the space becomes occupied.
One of the following control strategies
are allowed:

∙∙ Part-night outdoor lighting controls.
∙∙ Motion sensors capable of automatically

reducing lighting power by at least 40%, but
not more than 80%, during vacant periods.

∙∙ A centralized time-based zone lighting control
capable of automatically reducing lighting
power by at least 50%.

Wall packs where the bottom of the luminaire is
mounted ≤ 24 ft above the ground must comply
with the occupant-sensing controls requirements in
Section 130.2(c)3.

OUTDOOR LIGHTING GUIDE
CLTC’s "Outdoor Lighting" guide for
2013 Title 24, Part 6 compliance is
designed to help builders, lighting
industry professionals, and others
navigate the nonresidential outdoor
lighting portion of the Building
Energy Efficiency Standards. The new
standards, which took effect July 1,
2014, include updated requirements
for retrofit standards, lighting controls,
and uplight and glare limits.
Download the guide at: cltc.ucdavis.edu/publication/2013-title24-part-6-outdoor-lighting-guide
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Residential Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathroom
Dining
Entryway
Home office / work space
Kitchen
Living room
Sleeping spaces
Transitional spaces
Utility, laundry & garage

Alley
Façade
Landscape
Porch
Walkway & pathway

Indoor

∙∙Specify integrated LED luminaires for all

hardwired applications and integrated LED
portable luminaires when possible (no
screw-base lamps).

∙∙If replacement lamps are used, they must

meet or exceed the California Quality LED
Lamp Specification (including 90+ CRI and
an R9  greater than 50).

∙∙Choose lighting products that are dimmable

to 10% power or less, with no visible flicker.

DESIGN DIRECTIVES

∙∙Select indoor hardwired luminaires with a

∙∙Design with a layered lighting approach, using separately

CCT of 4,000 K and below.

controlled task, ambient and accent layers.

∙∙Provide access to daylight in all living spaces.
∙∙Use high-efficacy LED lighting products, referencing Title 24,
Part 6 requirements as a baseline.

∙∙Select high-CRI light sources.
∙∙Specify appropriate CCTs to support circadian balance.
∙∙Pair LED technologies with controls including vacancy

∙∙Specify portable and task luminaires that
are 3,000 K and below.

∙∙Provide the ability to vary or adjust the

CCT in support of circadian balance when
needed, with a setting 2,700 K or less for
nighttime use.

∙∙Specify all wayfinding night lighting to be
red -amber above 550 nm.

sensors, daylight harvesting systems, scene controllers and
energy management control systems.

∙∙Limit lighting rich in the blue spectrum

remote access via mobile devices.

∙∙Use appropriate window coverings to

Association recommendations.

Outdoor

∙∙Link energy management and security systems and allow

∙∙Specify outdoor lighting considering International Dark-Sky

at night.

mitigate light trespass.

∙∙Specify all outdoor lighting to be
3,000 K or lower.

2015 Liberty Lighting Guidelines for Zero Net Energy Communities
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TITLE 24, PART 6 CODE COMPLIANCE REQUIREMENTS
Indoor Lighting Requirements
The Title 24, Part 6 standards include requirements for lighting in kitchens,
bathrooms, garages, utility rooms, and other spaces. Selected mandatory
requirements are outlined in this section:

High-Efficacy Criteria
HIGH EFFICACY
ACCORDING TO
TITLE 24, PART 6
Lighting designs that consist
entirely of high-efficacy
luminaires and lamps exceed
current energy code requirements
and are increasingly attractive
to home buyers as demand grows
for energy-efficient smart homes
and ZNE residences. Under the
2013 Title 24, Part 6 standards,
luminaires classified as high
efficacy must be designed to
operate with only energy-efficient
light sources. Luminaires with
traditional screw-base sockets
are considered low efficacy.

To qualify as high efficacy, luminaires must meet standard performance criteria and
be certified to the California Energy Commission. Luminaires that can accept lowefficacy lamps and LED luminaires that have not been certified do not qualify
as high efficacy. With limited exception, Joint Appendix JA8 requires that LED
luminaires designed for indoor residential use have a minimum CRI of 90 and a
CCT of 2,700K – 4,000K in order to qualify as high efficacy. The full criteria are in
Table 150.0-A and Joint Appendix JA8.
Luminaires not described in Table 150.0-A must meet high-efficacy requirements
listed in Table 150.0-B:

Luminaire Power Rating

Minimum Efficacy

0– 5 W

30 lm / W

Over 5 W – 15 W

45 lm / W

Over 15 W – 40 W

60 lm / W

Over 40 W

90 lm / W
Summary of Table 150.0-B

Switching Devices & Controls
Mandatory requirements for switching devices and controls include:

∙∙ High-efficacy luminaires must be switched separately from low-efficacy luminaires
∙∙ Exhaust fans must be switched separately from lighting systems
∙∙ Luminaires must be switched with readily accessible controls that permit
manual ON / OFF switching

∙∙ No controls may bypass a dimmer or vacancy sensor function where that

dimmer or vacancy sensor has been installed to comply with Section 150.0(k)
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Residential Indoor Requirements by Space Type
Room

Requirements
A minimum of 50% of the total rated wattage of permanently
installed lighting in kitchens must be high-efficacy lighting.
Lighting permanently installed inside cabinets may use a
maximum of 20 W per linear foot of illuminated cabinet.

Kitchens

Regardless of the number of shelves or doors per cabinet
section, the length of an illuminated cabinet must be determined
using one of the following measurements: One horizontal length
of illuminated cabinet OR one vertical length per illuminated
cabinet section. No more than one vertical length per every
40 horizontal inches of illuminated cabinet can be used.

Bathrooms

The standards require at least one high-efficacy luminaire in
each bathroom. All other lighting must be high-efficacy or
controlled by vacancy sensors.

Garages,
Laundry
Rooms, &
Utility Rooms

Lighting installed in attached and detached garages, laundry
rooms and utility rooms must be high-efficacy and controlled by
a vacancy sensor.

Other Areas

Lighting installed in any rooms or areas other than those above
must be high efficacy or must be controlled by either dimmers
or vacancy sensors.

RESIDENTIAL
LIGHTING GUIDE
CLTC’s "Residential Lighting"
guide helps builders and
lighting industry professionals
navigate the residential lighting
portion of Title 24, Part 6. The
Title 24 standards include the
requirements for high-efficacy
lighting, lighting controls, and
LED quality.
Download the guide at:
cltc.ucdavis.edu/publication/
2013-title-24-part-6residential-lighting-guide

Night lights permanently installed or integral to installed
luminaires or exhaust fans must be rated to consume no more
than 5 W of power per luminaire.

Outdoor Lighting Requirements
Controls
For single-family residential buildings, outdoor lighting permanently attached to a
residential building or other buildings on the same lot must generally be high efficacy.
Low-efficacy outdoor lighting must be controlled by all of the following:

∙∙ A manual ON / OFF switch that does not override to ON.
∙∙ A motion sensor not having an override or bypass switch that disables the

motion sensor, or a motion sensor with an override switch that temporarily
bypasses the motion sensing function and automatically reactivates the
motion sensor within six hours.

∙∙ A photocontrol, astronomical time clock or energy management control system

that does not have an override or bypass switch disabling the control. It is
programmed to automatically turn the outdoor lighting off during daylight hours.

HIGH-EFFICACY
RESIDENTIAL
LIGHTING GUIDE
The "High-Efficacy
Residential Lighting" guide
provides information about
lighting products and key
lighting principles and best
practice recommendations.
The guide is designed to help
builders and lighting industry
professionals working on
ZNE and sustainable
residential projects.
Download the guide at:
cltc.ucdavis.edu/publication/
high-efficacy-residentiallighting-guide

2015 Liberty Lighting Guidelines for Zero Net Energy Communities
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Private Community Clubhouse Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathrooms
Café/eating/dining
Corridors
Entry
Food support/kitchen
Fitness
Office/Support
Recreation spaces
Utility/mechanical spaces

Alley
Façade
Landscape
Porch
Walkway & pathway

DESIGN DIRECTIVES
Indoor

∙∙Design with a layered lighting approach, using separately
controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Install adaptive lighting in transitional spaces including
corridors, stairwells and office spaces.

∙∙Limit glare from windows and electric lighting devices in
indoor applications.

∙∙Provide access to daylight in all community clubhouse spaces.
∙∙Use the appropriate CCTs to support circadian balance.
∙∙Use appropriate window coverings paired with occupancy,
daylight harvesting and scheduling controls.

∙∙Utilize integrated LED luminaires, with limited exception for
decorative luminaires in the café or lobby.

Outdoor

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy sensors, daylight harvesting systems
and scheduling controls.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

16

2015 Liberty Lighting Guidelines for Zero Net Energy Communities

Indoor

∙∙All light sources to be greater than 90 CRI
with an R 9 greater than 50.

∙∙Offer dimming to 10% power or less, with
no visible flicker.

∙∙Bathrooms, offices and support spaces

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Specify all outdoor lighting to be 3,000 K
or lower.

K – 8 School Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Bathrooms
Cafeteria and kitchen
Classrooms and learning
support spaces
Corridors and stairwells
Entry or lobby
Fitness / gymnasium
Office / administrative 		
support

Canopy
Façade
Parking
Recreational fields
Signage
Walkways and pathways

∙∙All classroom areas to be in a daylit zone.
∙∙Include teacher controls in classroom areas
that at a minimum include general and A/V
lighting modes.

∙∙All light sources to be greater than 90 CRI
with an R 9 greater than 50.

∙∙Offer dimming to 10% power or less, with
no visible flicker.

∙∙Bathrooms, offices and support spaces

DESIGN DIRECTIVES
Indoor

∙∙Provide teacher-accessible controls to create lighting scenes
appropriate for contemporary classroom practices.

∙∙Design with a layered lighting approach, using separately

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

∙∙Use high-reflectance ceiling materials of
90% or higher.

∙∙Specify wall surfaces with a reflectance

controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

value of 50% or better.

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Use adaptive lighting in corridors, stairwells, library book stacks,
offices and learning support spaces.

∙∙Limit glare from windows and electric lighting devices in
∙∙

Indoor

indoor applications.

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Specify all outdoor lighting to be 3,000 K
or lower.

Use indirect lighting in laboratory and computer-based
learning spaces.

∙∙Implement circadian-sensitive tunable CCT lighting in
learning spaces.

∙∙Implement automated window shade controls to mitigate
heat gain or loss during periods of vacancy, matched to
time of year and time of day.

LIGHTING RETROFIT STRATEGIES
FOR CALIFORNIA SCHOOLS

LIGHTING RETROFIT
STRATEGIES FOR
CALIFORNIA SCHOOLS

∙∙Prevent unwanted light trespass into homes, businesses and

CLTC’s “Lighting Retrofit
Strategies for California
Schools” is designed to help
project managers navigate the
many options now available
for lighting retrofits and
installations. The guide covers
lighting and daylighting retrofit strategies that have
consistently proven to provide the greatest long-term
energy savings and lighting quality improvements on
K–12 and community college campuses.

∙∙Choose products with the appropriate Illuminating Engineering

Download the guide at: cltc.ucdavis.edu/publication/
lighting-retrofit-strategies-california-schools

∙∙Specify all integrated LED luminaires.
Outdoor

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy sensors, daylight harvesting systems
and scheduling controls.
green spaces.

DEVELOPED BY THE CALIFORNIA LIGHTING TECHNOLOGY CENTER (CLTC)
AT THE UNIVERSITY OF CALIFORNIA, DAVIS

Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

2015 Liberty Lighting Guidelines for Zero Net Energy Communities
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Neighborhood Commercial
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Office
Restaurant and café
Retail stores
Restrooms
Signage
Transitional and
support areas

Dining
Façade
Parking
Signage
Walkways and pathways

∙∙Specify light sources for retail / office

applications that are greater than 90 CRI
with an R9 greater than 50.
lighting for window displays, wall
displays and case displays.

∙∙Design retail areas to be at least 25%

Indoor

below 2013 Title 24, Part 6
Area Category Method lighting
power densities.

∙∙Design with a layered lighting approach, using separately
controlled task, ambient and accent layers.

∙∙Pair lighting technologies with adaptive lighting controls

including occupancy or vacancy sensors, daylight harvesting
systems and scheduling controls.

∙∙Limit glare from windows and electric lighting devices in

∙∙Office spaces should use ceiling

materials with a reflectance value of
90% or higher.

∙∙Install occupancy controls in small

indoor applications.

∙∙Use automated window shade controls in office applications
to mitigate unwanted heat gain or loss during periods
of vacancy.

Outdoor

∙∙Implement adaptive controls and backlight, uplight and glare
control to support adaptive lighting for outdoor applications.
outdoor applications, with some exceptions for high
mounting heights.

limited exception for LED replacement
lamps in retail and restaurant
applications.

∙∙In retail spaces, separately control

DESIGN DIRECTIVES

∙∙Use motion sensors to support adaptive lighting for most

∙∙Utilize dedicated LED luminaires with

offices, meetings spaces, bathrooms
and storage areas.

∙∙Bathrooms, offices and support spaces

should incorporate the control strategy
of either manual-ON and auto-OFF;
or auto-ON to 50%, manual-ON to 100%
and auto-OFF.

∙∙If refrigerated food display cases are used
in retail applications, use high-CRI LEDs
(90+) with bi-level occupancy controls.

∙∙Outdoor lighting should consider International Dark-Sky
Association recommendations.

RETAIL LIGHTING GUIDE
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LIGHTING FOR OFFICE APPLICATIONS

CLTC’s "Retail Lighting Guide"
provides information about the retail
nonresidential lighting portion of
Title 24, Part 6.The guide provides
information on the compliance
process, lighting technology concepts
and principles, current lighting
technologies, and code requirements
and recommendations.

CLTC’s "Lighting for Office
Applications" familiarizes builders
and lighting industry professionals
with the office nonresidential
portion of Title 24, Part 6. It serves
as a resource for those involved
in constructing, maintaining,
or retrofitting California's office
buildings.

Download the guide at:
cltc.ucdavis.edu/publication/2013title-24-part-6-retail-lighting-guide

Download the guide at:
cltc.ucdavis.edu/publication/
2013-title-24-part-6-lightingoffice-applications-guide
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Sports Park Lighting
APPLICATIONS

TECHNICAL SPECIFICATIONS

Indoor

Outdoor

Administrative
support spaces
Concessions building
Restrooms
Signage

Canopy
Parking
Playing fields
Seating
Signage
Walkways and pathways
Water tanks

DESIGN DIRECTIVES

Outdoor

∙∙Specify motion controls for all outdoor

luminaires that are ≤ 24 feet measured from
the bottom of the luminaire to grade.

∙∙Choose products that limit backlight,
uplight and glare.

∙∙Specify 3,000K lighting for outdoor

applications, unless other CCTs are needed
for specific sports activities.

∙∙Design for at least three levels of lighting energy use: night
games (maximum), scheduled practices (medium) and
maintenance or other activities that do not require high
illuminance levels (low).

∙∙Implement advanced scheduling controls to assure lighting is
used only when the sports park is occupied.

∙∙Use motion sensors to support adaptive lighting for most
outdoor applications, with some exceptions for sportsspecific lighting and high mounting heights.

∙∙In outdoor applications, utilize networked control systems

where appropriate, to better understand community traffic
patterns, communal facility use and energy consumption.

∙∙Prevent unwanted light trespass into homes, businesses and
green spaces.

∙∙Choose products with the appropriate Illuminating Engineering
Society ratings for backlight, uplight and glare (BUG) in
accordance with 2013 Title 24, Part 6 requirements and
International Dark-Sky Association recommendations.

2015 Liberty Lighting Guidelines for Zero Net Energy Communities
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To learn more about the Liberty Community, visit
libertywestsacramento.com/purely-community.

For more information and resources about Title 24, Part 6,
visit the CLTC website at cltc.ucdavis.edu / title 24.
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California’s K – 12 schools spend an
estimated $700 million total each year
on energy expenses — about the same
amount spent on books and supplies.
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California Energy Commission Consumer Energy Center: Energy Tips for Schools

FOREWORD
California schools are currently in the process of a significant statewide upgrade of their
mechanical and electrical systems. The objective is to achieve deep and lasting energy
savings while improving the quality of the school environment. Funding from the California
Clean Energy Jobs Act (Proposition 39) will greatly accelerate this retrofit process, and it
presents a unique opportunity to achieve substantial savings and improve facilities.
Schools now face the significant challenge of identifying the best long-term strategies
and supporting technologies to achieve energy savings in the most efficient and
cost-effective manner possible. Schools will be confronted with a wide range of choices,
with widely varying claims for energy savings and benefits. School facility managers and
decision-makers will have to sort through sales presentations and technical literature from
consultants and manufacturers on the latest and greatest opportunities to save energy.
To help address this need, the California Lighting Technology Center, at the University
of California, Davis, has collaborated with its utility and industry partners to produce this
concise, easy-to-follow lighting retrofit guide. This guide covers lighting and daylighting
retrofit strategies that have consistently proven to provide the greatest long-term energy
savings while maintaining, and often improving, lighting quality. These strategies and
technologies have been tested and demonstrated on campuses throughout California.
Many of the key strategies presented in the guide will remain the same; however,
the technologies that provide the foundation for these strategies will improve and change
over time. For this reason, this guidebook is being developed as a living document that will
be continuously updated to reflect this forward evolution. The guide will be organized and
maintained as an electronic document. It will be constantly updated with new references
and product information as new technologies emerge and new case studies are completed.
The lighting guide will be maintained at the University of California, Davis, and updated
links will be made available from our industry and utility partners.
Use this guide when working with consultants or contractors. Avoid retrofits that miss
opportunities for deeper energy savings or sacrifice improved functionality and greater
long-term benefits for limited, short-term gains, such as shorter payback periods.
By focusing on lifecycle cost savings, school facility managers will make the most of this
opportunity to invest in lasting, high-quality, long-term energy savings.

Professor Michael Siminovitch
UC Davis Rosenfeld Chair in Energy Efficiency
Director of the California Lighting Technology Center

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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GETTING STARTED
As a school facility or project manager, you may take principal responsibility
for lighting and daylighting retrofits, or you may be responsible for working
with consultants or contractors in an oversight role for specific tasks.
A typical lighting / daylighting retrofit project includes the following tasks,
which involve the coordination of multiple consultants and contractors:
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1.

Conduct an audit of the existing lighting and daylighting at your school

2.

Prioritize retrofit applications according to the site’s needs and project goals

3.

Identify suitable strategies and technology options

4.

Compare alternative retrofit options

5.

Implement retrofit(s)

6.

Measure and verify results

LIGHTING RETROFIT STRATEGIES FOR CALIFORNIA SCHOOLS

The first step is to conduct an audit, or survey, of the
school’s existing lighting and daylighting portfolio.
The audit will help you prioritize your retrofit process
based on potential energy and cost savings, the
ease and cost of retrofit options, and your school or
district budget. This process often requires balancing
efforts to maximize long-term energy savings against
budget limitations. The resources section at the back
of this guide includes agencies that provide auditing
services to public and non-profit K – 12 schools.
Utilities also offer financing, rebate and incentive
programs for energy-efficient lighting and daylighting
systems selected for retrofits and new construction.
List all the primary lighting applications at each site,
and estimate the lighting energy used in each space.
You can estimate this relatively easily by estimating
the installed lighting power (wattage) and then the
typical daily hours of use. Estimating hours of use
is critically important, as energy use is a function of
both installed lighting power and hours of operation.
Hours of use often constitute the most important
part of this equation.
Once you have completed your audit, you can begin
to prioritize your opportunities for energy savings.
Begin by ranking your opportunities based on the
energy savings potential of each application and the
ease of the retrofit process.
The best opportunities to reduce lighting energy
use in schools are typically in spaces where
lighting is not currently operating with any type of
occupancy-based control system. Prime examples
of these are restrooms, hallways, utility spaces, and
outdoor lighting, including parking lots and building
perimeters with wall packs. Many of these common
applications are characterized by very long periods
of operation with highly intermittent use patterns.
Identify these spaces that do not currently have
occupancy-based sensor controls, and then rank
them according to hours of use. The next step is
to pair the appropriate commercially available,
controls-ready luminaires with a sensor-based
occupancy control package.
Another excellent opportunity to reduce lighting
energy use and also improve lighting quality is
through daylight harvesting in interior spaces, such
as classrooms, gymnasiums and offices, where
students, teachers and staff spend significant
daytime hours. This strategy requires effective
daylight penetration and distribution through
windows and / or skylights, and electric lighting
controls that automatically adjust electric lighting
based on available daylight.

This guide offers insights on these specific strategies,
examples of the technologies available to carry them
out, and case studies of school retrofit projects, to
help you, your contractor or your consultants move
forward on a successful retrofit program.
When assessing and comparing solutions, it is
important to examine the lifecycle costs and benefits
of various options, and not just compare simple
payback periods. Many times, lighting systems
with longer payback periods yield much greater
savings in the long term and provide a higher-quality
environment. Be wary of consultants and contractors
who advance an overly simplistic payback analysis or
only offer retrofit options with low initial costs. Your
school lighting retrofit is a long-term investment, and
there is a tremendous opportunity to gain long-term
energy savings through well-thought-out approaches.
Many of the retrofit strategies described in this
guidebook require installation of advanced lighting
control systems. It is very important that these
controls are installed by contractors and electricians
certified by the California Advanced Lighting
Controls Training Program (CALCTP).
Work with your contractor to compare the energy
savings potential, ease of installation, and the
overall longevity of proposed retrofit options.
With each retrofit approach, ensure that you have
the opportunity to review technical literature and
case studies of past installations. It is also often
a good idea to pilot a new lighting or daylighting
technology in a single space or site before deploying
a large-scale retrofit. Pilot installations allow you
to test and evaluate strategies and technologies
before committing extended resources, and they
provide opportunities to solicit feedback from
faculty, staff and students.
Finally, once you have completed a series of retrofits,
you should set up a measurement and verification
(M&V) plan to quantify the savings achieved. If you
are unable to undertake this, ask your consultant or
contractors to provide you with a post-occupancy
evaluation of the retrofit. Most installers will be happy
to develop an estimate of savings after the job has
been completed. This type of verification is often
useful in helping identify successful approaches that
you may wish to replicate in other parts of your facility
or at other sites. Furthermore, savings measurements
can be powerfully persuasive in garnering support
from school board members and other decision
makers. These measurements are often helpful,
too — or even required — to secure grants or utility
rebates that support continued retrofit activity.
CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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Campus retrofit
The Met, Sacramento

LIGHTING RETROFIT STRATEGIES
FOR CALIFORNIA SCHOOLS
Review these recommended strategies with your contractor or
consultants to help guide the retrofit decision-making process:

1. Convert older T8 fluorescent luminaires

to higher-efficacy light sources with
dimming control
2. Convert all incandescent and CFL downlights

to solid-state, LED technology

6. Choose high-reflectance materials for

interior walls, ceilings and floors (such as
white paint, ceiling panels and floor tiles)
7. Use occupancy-sensing controls in

classrooms, offices, libraries, gymnasiums,
restrooms, and other learning support spaces

3. Consider window and/or skylight retrofits

to increase daylight penetration in spaces
with long hours of daytime use, such as
classrooms, offices and gymnasiums

8. Use occupancy-based, bi-level lighting in

corridors, stairwells and other secondary spaces
9. Use occupancy-based, bi-level lighting

4. Install shading systems on windows and

skylights to avoid glare and heat gain from
direct sunlight penetration
5. Incorporate electric lighting controls for

daylight harvesting in spaces where skylights
or windows can provide enough daylight to
meet required illumination levels
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for all outdoor parking areas, building
perimeters (wall packs), and under-canopy
walkway lighting
10. Integrate appropriate scheduling and / or

photosensor controls for all outdoor lighting

ELECTRIC LIGHTING

INTERIOR SURFACE REFLECTANCE

Strategies 1 and 2 are aimed at improving the
luminous efficacy of electric light sources, i.e., the
number of lumens per watt (lm / W) they produce.
When selecting light sources, be sure to also
address factors that influence lighting quality,
such as correlated color temperature (CCT) and
color rendering index (CRI).

Strategy 6 applies to both daylighting and electric
lighting. Choosing interior surfaces with a high
diffuse reflectance spreads light throughout the
space, and it is one of the most cost-effective
modifications schools can make in conjunction with
the lighting and daylighting retrofits recommended
in this guide. Resurfacing walls, floors and ceilings
(either with new paint or new panels or tiles) to have
a high, diffuse surface reflectance makes interior
spaces look brighter while equalizing brightness
distributions and reducing glare.

CCT indicates the color of the light itself, ranging
from yellowish white (2700 K) through white
(3500 – 4000 K) to bluish white (5000 K or higher).
While CCT choice is a matter of preference, higher
CCT lighting will more closely match daylighting,
and it supports circadian rhythms during daytime
hours. If you are unsure about what CCT light to use,
it is best to try out different light sources and involve
the occupants of the space.
CRI indicates the ability of light sources to render
colors of objects compared to daylight (for high CCT
sources) and incandescent light (for low CCT sources).
The highest CRI is 100, matching daylight and
incandescent light. Most of the existing fluorescent
lamps in your school probably have a CRI lower than
90, which distorts colors enough that most individuals
can perceive the difference from daylight and
incandescent lighting. Replacing indoor light sources
offers a great opportunity to move to a higher CRI,
of 90 or more. In outdoor spaces with bright nighttime
illumination, you can use a lower CRI, of about 85,
and in dimmer outdoor areas, you can go as low as 80.

DAYLIGHTING
Daylight harvesting (strategies 3 – 5) saves energy and
reduces peak demand. It also provides high-quality
lighting with excellent color rendering, and it benefits
the health and wellness of students and staff who
spend a significant number of daylight hours indoors.
Strategy 3 improves daylight penetration while
strategy 4 minimizes glare and unwanted heat gain
by providing control over the amount of daylight
admitted. Electric lighting controls (strategy 5)
maximize the energy efficiency benefits of daylight
harvesting. More detailed information on these key
daylighting strategies is provided in the daylighting
section later in this guide.

LIGHTING CONTROLS
Strategies 5 and 10 are adaptive lighting strategies
aimed at dimming or turning off electric lighting
in indoor and outdoor spaces based on available
daylight. Strategies 7, 8 and 9 reduce electric lighting
through stepped or continuous dimming during
vacancy and provide full light output during occupancy.
Automated scheduling controls incorporated through
energy management systems (EMS) can provide an
additional layer of lighting control to maximize energy
savings at schools.
All of the strategies and technologies described in
this guide have been demonstrated in California.
A variety of case studies on them, conducted at
UC and CSU campuses, are available to the public
through the cooperative efforts of the California
Energy Commission, utilities, the lighting industry,
and the California Lighting Technology Center (CLTC).
The recommended strategies in this guide have also
proven to achieve lasting and cost-effective energy
savings, meaning that they will more than recoup
their cost through energy savings over their expected
service life. Many of these strategies have proven to
be so reliable and cost-effective that they are now
required under California’s new 2013 Building Energy
Efficiency Standards (Title 24, Part 6) for lighting,
effective July 1, 2014.
These technology-neutral strategies are intended to
serve as starting points in the development of larger
retrofit project plans. More information is provided
in the context of common school space types
(classrooms, offices, hallways, etc.), focusing on
major opportunities for energy savings through
best-practice approaches.

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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CLASSROOMS, OFFICES &
ADMINISTRATIVE SUPPORT SPACES
PRIMARY RECOMMENDATIONS

∙∙
∙∙
∙∙
∙∙
∙∙

Retrofit with dimmable, high - efficacy
light sources or luminaires
PHOTO: LUTRON

Install sensor-based occupancy / vacancy controls

Maximize daylighting
(window, skylight and shading system retrofits)
Increase interior surface reflectance
(with new paint, paneling or flooring)

Wireless lighting control systems eliminate
the need for rewiring, making retrofits faster
and easier.

New LED luminaires with integrated sensors are available
to replace recessed fluorescent luminaires.
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PHOTO: GE LIGHTING

PHOTO: CLTC, UC DAVIS

Include photosensor - based controls
for daylight harvesting

Suspended linear LED luminaires provide direct and
indirect light, with dimming, in classrooms and offices.

General lighting in classrooms and office spaces is
typically achieved with a regular array of recessed or
surface-mounted 2 x 2 or 2 x 4 multi-lamp fluorescent
luminaires or pendant-configured direct / indirect
luminaires. These luminaires employ a variety of
different types of T 8 or T 12 fluorescent lamps of
various vintages. There are two main opportunities
for significant savings and improvement through a
lighting retrofit. The first is to use more efficacious
light sources, including next-generation T 8 or T 5
fluorescent lamps or solid-state LED technology.
Both options provide more light per unit of power
consumed. The second opportunity is through use of
lighting controls that adjust electric lighting based on
occupancy and daylight levels.
Existing fluorescent luminaires present excellent
opportunities to save energy through retrofits
with new, higher-efficacy light sources and
dimming control. The selection of specific retrofit
technologies is a complicated decision involving a
number of factors, such as the current condition
of your existing fluorescent lighting, current power
density, presence of lighting control systems, and
economic considerations.
The following retrofit approaches are available
today for existing linear fluorescent luminaires:

1. Higher - efficacy T 8 and T 5 fluorescent
lamps with dimming control.
If your current fluorescent luminaires are in good
condition but use older T 8 or T 12 fluorescent
lamps, it is recommended that you retrofit them
with newer T 8 or T 5 fluorescent lamps and
dimming electronic ballasts. Greater efficacy,
combined with occupancy and daylighting
control, will provide significant energy and cost
savings. Additionally, if the existing lighting power
density and light levels are high, you can use a
lower ballast factor or make adjustments with
your dimming electronic ballast to meet desired
light levels. Changing T 12 or older T 8 lamps to
newer T 8 or T 5 lamps will require new electronic
dimming ballasts as well as some rewiring of the
existing sockets (or “tombstones”). Many existing
luminaires will need to be rewired to accommodate
the typical programmed starting requirements
of dimming electronic ballasts. It is extremely
important to select lamps and dimming ballasts
that are warrantied by the manufacturer for
stepped or continuous dimming.

2. Tubular LED lamps with dimming control.
High-quality tubular LED lamps (sometimes
referred to as TLEDs) are an energy-efficient,
solid-state lighting alternative to older T 8 and T 12
fluorescent lamps. Many TLEDs offer attractive
payback periods; however, they warrant careful
consideration with regard to safety, longevity and
light quality. A tubular LED lamp retrofit should
include a replacement or bypass of the existing
fluorescent ballast with a dedicated, hardwired
electronic driver that supports dimming control.
This permanently and safely reconfigures the
tombstones for an LED tube lamp. Additionally,
you should test the resulting light distribution
characteristics, as they may be significantly
different from your original fluorescent lighting.

3. LED replacement kits with dimming control.
LED retrofit kits provide the required electrical
components, diffusers for glare control, and LED
arrays in a prepackaged kit, allowing existing
linear fluorescent luminaire housings to remain in
place. Installation requires removing the existing
fluorescent lamps and ballasts, leaving only the
luminaire housing. This approach is particularly
effective in installations where it may be difficult
to remove the existing luminaire housing. This
approach can provide a higher level of safety
and performance than TLEDs at a similar or
somewhat higher cost.

4. New LED luminaires with dimming control.
This retrofit approach involves replacing existing
fluorescent luminaires with new LED luminaires
that have been designed specifically for operation
with their solid-state light sources. This completely
dedicated design offers the best opportunity for
consistent and superior photometric performance,
safety, longevity, and savings (energy and money).
Retrofitting with an entirely new LED luminaire
will most likely be the most expensive option
in terms of initial project costs, but over the life
of the product, the incremental cost associated
with using new LED luminaires is actually very
small compared to the lamp replacement and
LED kit options.

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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54% ENERGY SAVINGS:
194,090 kWh and $17,500
saved annually
LANEY COLLEGE, OAKLAND
In 2011, Peralta Community College District installed a
wireless integrated classroom lighting system (ICLS)
in 39 classrooms at Laney College. Before the retrofit,
instructors had just one switch that turned all the classroom
lights either on or off. Now teachers can adjust lights for
different activities. Integrated occupancy sensors and
photosensors helped reduce lighting energy use 54% in the
classrooms, based on an average occupancy rate of 30%.

Lighting controls significantly improve energy and
cost savings, and they are required for compliance
with 2013 Title 24, Part 6 standards in most school
spaces. Project planners should select lighting
solutions that are compatible with next-generation
technologies for daylight harvesting, demand
response and energy reporting. Systems that do not
support digital control may have to be modified in the
future, significantly reducing the potential of current
retrofit opportunities.
PHOTO: CLTC, UC DAVIS

 cltc.ucdavis.edu/publication/icls-laney-college

45% ENERGY SAVINGS
$1,792 saved annually
MRAK HALL, UC DAVIS
A lamp-and-ballast retrofit of T 8 fluorescent lighting improved
lighting quality in the office and reduced lighting energy
use 45%. T  12 fluorescent undercabinet luminaires and
incandescent desktop lamps were replaced with flexible,
high-quality LED undercabinet lighting and Curve desk lamps
by Finelite. Both task and ambient lighting feature wireless
occupancy sensors.
 cltc.ucdavis.edu/publication/integrated-office-		

lighting-system-uc-davis
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With fluorescent luminaires, the specific retrofit
approach will depend on the condition of the existing
luminaires and the opportunity for energy savings.
In spaces where the existing fluorescent luminaires,
operate at less than 1.5 watts per square foot and
are already controlled by occupancy and daylighting
sensor controls, there may be no substantial energy
benefits and it may be best to focus on other retrofit
opportunities that will likely yield greater energy
savings. If your fluorescent luminaires are more
than 10 years old and degraded, then you should
strongly consider replacing them with new dimmable
LED luminaires with occupancy and daylight
harvesting controls. If your fluorescent luminaires
are in reasonably good condition, then consider
newer fluorescent lamps, TLEDs or LED retrofit kits,
depending on your budget as well as your short-term
and long-term energy efficiency plans.

Classrooms with skylights and/or windows present
an excellent opportunity for daylight harvesting,
whereby electric lighting is reduced or switched
off during periods when daylight is available.
This typically involves the integration of ceiling
or luminaire-mounted photosensors and dimming
drivers that are appropriately calibrated as a
system, so electric light levels dynamically adjust
to complement daylight levels. Daylight is most
beneficial in classrooms and other learning spaces,
and daylight harvesting works well with typical
classroom lighting layouts to significantly reduce
electric loads, while providing the best light quality.
For more information on daylighting strategies and
technologies please see the daylighting section of
this guide.

CASE STUDIES & ADDITIONAL RESOURCES
College of the Desert Campus-wide Lighting Retrofit
 greenbuildings.berkeley.edu/pdfs/bp2011-collegeofthedesert.pdf

Incandescent and metal halide lamps were replaced with high-output T 8 and T  5 fluorescent
lamps and high-efficiency ballasts. High-efficiency 25 W or 28 W T 8s with a higher CCT
(5000 K) replaced 32 W T 8s in classrooms. Dual-technology (PIR / ultrasonic) occupancy
sensors were installed for all classroom and office lighting. The energy management system
(EMS) was upgraded and expanded to include all buildings addressed by the retrofit.
Best Practices Case Studies, Green Building Research Center, UC Berkeley, 2011

Del Mar Elementary School Daylighting Case Study
 calrecycle.ca.gov/publications/Documents/Schools%5C56005006.pdf

Six 21-inch light-gathering tubular skylights were added to five classrooms in San Luis Coastal
Unified School District, virtually eliminating the use of fluorescent lighting in the classrooms.
California Integrated Waste Management Board, 2005

SeDoMoCha Elementary School Case Study
 leviton.com/OA_HTML/SectionDisplay.jsp?section=47636

This low-income school in central Maine reduced its electricity costs 50% with a daylight
harvesting and occupancy-sensing lighting system for classrooms and offices (Leviton miniZ
daylighting control and OSW12-M0W multi-technology occupancy sensor), as well as timed
lighting controls in common spaces, including outdoor areas, and stand-alone lighting controls.
Leviton Manufacturing Co., Inc., 2007

UC Office of the President Integrated Office Lighting System Case Study
 cltc.ucdavis.edu/publication/integrated-office-lighting-system-uc-office-president

This demonstration of task-ambient lighting in private and open office spaces reduced
annual energy use 44% at the UCOP building in Oakland. Standard 32W linear fluorescent
lamps were replaced with super-saver 28W T 8 ADV850 EW ALTO lamps by Philips.
Task lighting consisted of 3W, 6W or 9W Curve LED desk lamps with personal occupancy
sensors (part of Finelite’s Personal Lighting System) and the Berkeley Lamp II by
Full Spectrum Solutions. Simple payback was 3.8 years and lifecycle cost savings were
estimated at 47%.
Public Interest Energy Research (PIER) Program, California Energy Commission, 2009

Pepperdine University Lighting Retrofit Project Overview
 lutron.com/en-US/Residential-Commercial-Solutions/Pages/SolApp/Education/College/

PU/PepperdineUniversity.aspx
This Malibu campus tested then installed the Lutron Energi TriPak wireless lighting control
system (with occupancy sensors, relay modules, and remote switches) in classrooms and
offices. The retrofit has reduced lighting energy use 20–30%, and wirelessly integrating
the classroom occupancy sensors with variable air volume (VAV) boxes has reduced HVAC
energy use 14%.
Lutron Electronics Co., Inc., 2013

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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Ultrasonic, wall-switch occupancy sensors easily
replace existing wall switches and provide reliable
lighting control based on occupancy.

RESTROOMS
PRIMARY RECOMMENDATIONS
PHOTO: PHILIPS DAY-BRITE

∙∙
∙∙
∙∙

Retrofit with dimmable, high - efficacy
light sources or luminaires

Install sensor - based occupancy  /  vacancy controls

Increase interior surface reflectance
(with new paint, paneling or flooring)

Restrooms with relatively new linear fluorescent luminaires paired with
room-based occupancy sensor control should be considered low priority,
as this lighting is already energy efficient. In restrooms with older
vintages and single wall-based switches, the best strategy is to install
higher-efficacy light sources, including T 8 or T 5 fluorescent luminaires,
TLEDs, LED retrofit kits or new LED luminaires, in conjunction with
room-based occupancy sensors.
Nearly all restrooms will yield outstanding energy savings with the
introduction of occupancy sensors. This is because restrooms are
typically unoccupied — with the lights left on — for more hours than they
are occupied every day of the school year. Controls should turn off lights
completely or dim them by at least 50% during vacancy, and time-out
settings to determine vacancy should be adjusted to a minimum.
For school restrooms, dual-technology occupancy sensors that employ
both passive infrared (PIR) and ultrasonic technologies will help ensure
lights are not turned off or dimmed while occupants are behind stall doors
or other objects. Adding wall-mounted occupancy sensors to school
bathrooms may be the least expensive approach for lighting control in
individual rooms. Wireless, ceiling-mounted sensors can also be placed
over stalls to provide reliable coverage. The wireless unit communicates
data to a wall box, which has been configured to control the existing circuit.
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Recessed LED luminaires with integrated
sensors are an excellent choice to update
fluorescent lighting.

UP TO 83% ENERGY SAVINGS
NATIONAL STUDY
A paper prepared for the Illuminating
Engineering Society (IES) in 2000 found
that installing occupancy sensors in public
restrooms resulted in energy savings of
73 – 83%. The study looked at occupancy
patterns in a cross-section of buildings
in 24 states, including primary and
secondary schools.
The same study found that reducing
time-out settings on occupancy - based
lighting controls was most effective in
restrooms, where reducing auto - OFF
time - out from 10 – 20 minutes to 1 – 5
minutes yielded greater energy and cost
savings than in any other application.
 lrc.rpi.edu/resources/pdf/dorene1.pdf

PHOTO: ACUITY BRANDS

Lighting controls
Comal School District, San Antonio, TX

LIBRARIES, STUDY HALLS &
LEARNING SUPPORT SPACES
PRIMARY RECOMMENDATIONS

∙∙
∙∙
∙∙
∙∙
∙∙

PHOTO: WATTSTOPPER

Retrofit with dimmable, high - efficacy
light sources or luminaires

Install sensor - based occupancy / vacancy controls

Maximize daylighting
(window, skylight and shading system retrofits)
Increase interior surface reflectance
(with new paint, paneling or flooring)
Include photosensor - based controls
for daylight harvesting
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LED retrofit kits provide a safe, effective and efficient
means to update fluorescent troffers to solid-state,
LED technology.

Dimmable,
controls-ready
LED troffers
are an excellent
choice for new
construction and
retrofit projects.
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Energy management systems can integrate
scheduling, occupancy and daylight harvesting
controls for optimal efficiency. They also track
energy use and savings and make it easy to
adjust lights remotely.

15

TITLE 24, PART 6 REQUIREMENT
FOR SECONDARY SPACES

Library lighting includes general lighting, typically
provided by surface-mounted or recessed linear
fluorescent luminaires, and task lighting, at
workstations and over book stack aisles, often
provided by fluorescent strip luminaires.

PHOTO: ENLIGHTED

Adaptive lighting is required in corridors, stairwells, and
certain library book stack aisles, under California’s 2013
Title 24, Part 6 standards. Lights should automatically dim
by at least 50% of full lighting power when these spaces
are vacant.

Lighting control systems that feature occupancy sensing,
daylight harvesting and task tuning are compatible with LED,
fluorescent and other types of luminaires.

Library book stack aisles are usually illuminated with
linear fluorescent luminaires in series, controlled
by manual switching or integrated with the existing
overall library lighting circuit. When retrofitting
the lighting for book stack aisles, you can achieve
excellent energy savings with new bi-level LED strip
luminaires that have integrated occupancy sensors.
Controls can also be integrated using a system
approach, with single occupancy sensors controlling
multiple downstream luminaires in different aisles.
Daylight harvesting may also be an effective strategy
for energy savings, depending on the arrangement
of book stack aisles relative to windows and / or
skylights. For more information on daylighting
strategies and technologies, please see the
daylighting section of this guide.

PHOTO: OSRAM SYLVANIA

For older recessed or surface-mounted fluorescent
luminaires that are in poor condition, consider
installing solid-state LED technology, either using
retrofit kits or new LED luminaires in conjunction
with photosensor controls for daylight harvesting
and room-based occupancy sensors. For luminaires
in good shape, consider retrofitting with T 8 or T 5
lamps with dimming electronic ballasts, or solid-state
technology such as TLEDs, LED retrofit kits or new
LED luminaires.
When selecting recessed LED ceiling luminaires,
choose products that are dimmable and compatible
with controls.

46% ENERGY SAVINGS
$21,100 saved annually
PLEASANTON PUBLIC LIBRARY
In the summer of 2011, the Pleasanton Public Library (built in
1988) completed a building-wide lamp-and-ballast retrofit of
its fluorescent lighting and installed a wireless lighting control
system. Over the course of one month, the magnetic ballasts
installed in the library’s 32-watt, 2-lamp linear T 8 fluorescent
luminaires were replaced with dimmable electronic ballasts.
New wireless controls incorporate daylight harvesting,
occupancy sensing, scheduling, and tuning, reducing total
lighting energy use by an estimated 36%. The luminaire
retrofit was estimated to save another 10%, for total annual
electricity savings of 46% and $21,100. The simple payback
period for the project is 6.2 years.
 energy-solution.com/etap/wp-content/

uploads/2012/05/ETAP_PleasantonWirelessLighting_CaseStudy.pdf
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CASE STUDIES & ADDITIONAL RESOURCES
Colby College Miller Library Case Study
 leviton.com/OA_HTML/SectionDisplay.

jsp?section=47636
Colby College, founded in 1813 in Waterville, Maine,
had lighting on 24 hours a day in the book stacks of
Miller library, with switches inaccessible for security
purposes. Updating the system with occupancy
sensors (Leviton 4 - OSC10 - M0W and 4 - OSP20 - 0D0)
dramatically reduced lighting energy use, saving the
campus $ 6,472 every year.
Leviton Manufacturing Co., Inc., 2010

Woodcreek High School Theater Arts
Building Lighting Retrofit
 roseville.ca.us/civicax/filebank/blobdload.

aspx?BlobID=9089
Efficiency, function and maintenance were all
improved with a lighting retrofit in the theater
arts building at Woodcreek High School. Of the
49 incandescent flood lights that once needed
frequent replacement, 43 are now long-life induction
lamps. The new luminaires reduced energy use from
7.3 kW to 1.9 kW, virtually eliminated the precarious
and time-consuming chore of lamp replacement,
and provided two additional, brighter light level
options in the space, allowing it to be used for
lectures and classes in addition to performances.
Next-Generation Lighting Makes the Grade in Schools,
Roseville Electric newsletter, 2006

UC Santa Cruz Science & Engineering
Library Lighting Case Study
 greenbuildings.berkeley.edu/pdfs/bp2011-

lighting-ucsc.pdf
UC Santa Cruz worked with Pacific Gas and Electric
Company to reduce lighting energy use in the UCSC
Science and Engineering Library 52%. In the reading
area 265 66W can lights with magnetic ballasts
were replaced with 111 39 W T 5 volumetric 2 x 2
fluorescent luminaires. Wireless occupancy sensors
were installed in various areas, including the library’s
book stack aisles, and wireless daylight sensors
were installed in perimeter zones. A pilot installation
of 2 x 2 LED luminaires in the computer lab was very
well received.
Best Practices Case Studies, Green Building
Research Center, UC Berkeley, 2011

Calvert High School
Skylight Shading Case Study
 lutron.com/en-US/Residential-Commercial-

Solutions/Documents/SolApp/Education/K12/
CalvertHighSchool/3672373a_Clavert%20
Case%20Study_Properties.pdf
Calvert High School in Maryland added a large,
multi-use media center to its facilities with 35-foot
skylights that span 17,000 square feet. The school
selected wireless, automated controls and skylight
shades by Lutron (Sivoia QS wireless roller shades).
With five preset configurations, the school has been
able to fully adjust daylight levels, minimizing its
electricity use for lighting and reducing both cooling
and heating costs.
Lutron Electronics Co., Inc., 2012

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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GYMNASIUMS
PRIMARY RECOMMENDATIONS

∙∙
∙∙
∙∙
∙∙
∙∙
∙∙

Retrofit with dimmable, high - efficacy
light sources or luminaires

Install sensor - based occupancy / vacancy controls

Select multi - level lighting control for different functions

Increase interior surface reflectance
(with new paint, paneling or flooring)
Include photosensor - based controls for daylight harvesting

PHOTO: LUTRON

Maximize daylighting
(window, skylight and shading system retrofits)

PHOTO: LUTRON

Wireless occupancy sensors can be
installed in minutes, last for years,
and provide thousands of dollars in
annual electricity savings.

PHOTO: KENALL MANUFACTURING

Modular LED high-bay luminaires can match a wide
range of light output levels, and they pair well with
daylight and motion sensors.
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High-bay luminaires retrofitted with high-performance,
multi-lamp T 8 or T 5 fluorescent lamps provide flexible
enough to suit a variety of school and community events.

OVER 50% ENERGY SAVINGS
18-month payback period
CLOVIS UNIFIED SCHOOL DISTRICT
Beginning in 2010 Clovis Unified replaced the HID luminaires
in 14 of its gyms with T 5 fluorescent high-bay luminaires.
The lights, which operate 18 hours per day, 363 days every
year, were also equipped with Leviton passive infrared
occupancy sensors. The retrofit dramatically improved lighting
at all of the school sites, and energy savings exceeded 50%,
reports District Energy Manager Stuart Ogren. The project
payback period was just 18 months.
 pge.com/includes/docs/pdfs/mybusiness/

energysavingsrebates/incentivesbyindustry/
schoolsandcolleges/ctm-1209-0304_clovis.pdf

Gymnasiums predominantly employ high bay
luminaires that have high lumen output and provide
illumination for gymnasium activities, including video
broadcasting. Static (single-level) high-intensity
discharge (HID) light sources have traditionally
served this purpose, including the very popular
choice of metal halide (MH) lamps. Unfortunately,
HID light sources have long startup cycles, making
faculty and staff reluctant to turn lights off, even for
long periods of inactivity. This re-strike issue has
led to enormous waste in school gymnasiums with
lights being left on for long periods of time.

Occupancy-based lighting controls can save significant
amounts of energy in gymnasiums, which are often
characterized by highly intermittent occupancy patterns.
Integrated, occupancy-based lighting controls offer
the largest opportunity for energy and cost savings.
Integrate dimming or multi-level stepped lighting
controls that include a lower light setting for periods of
inactivity (to support safety) and additional settings to
provide light levels for different activities, from morning
cleaning tasks to televised nighttime games.
Many gymnasiums have good access to daylighting
and present an excellent opportunity for daylight
harvesting with the integration of appropriate
photosensors that will turn off or reduce portions
of the electric lighting when daylight levels are high.
Maximizing the daylight potential in gymnasiums
can offer excellent energy savings while providing
excellent lighting quality. Top lighting through skylights
and clerestories can provide excellent daylight
illumination. Diffuse glazing can be very effective
in such spaces, providing excellent quality with
shadow-free illumination. Daylighting considerations
will require planning with your consultant or contractor
to identify appropriate spaces or zones within the
gymnasium where electric lighting can be effectively
reduced during daylight hours. Photosensor-based
controls need to be appropriately commissioned to
operate effectively and reliably.

Replacing old, static luminaires with dimmable,
energy-efficient, “instant-on” luminaires will
dramatically improve both the energy efficiency
and functionality of your gymnasium lighting. Equip
these luminaires with occupancy-based as well as
manual controls that support multiple light levels to
maximize energy savings while supporting lighting
needs for different functions.

High-performance multi-lamp fluorescent and
induction luminaires are two other energy-efficient
source technologies that are suitable for gymnasiums.
Multi-lamp linear fluorescent and induction lamps do
a good job of matching the lumen output of traditional
MH light sources. Both of these light sources should
be installed with appropriate dimming ballasts that
are also controlled through occupancy-sensing and
astronomical time clocks.

PHOTO: LUTRON

Installing new LED luminaires or LED retrofit kits with
appropriate glare control is an excellent upgrade for
most gymnasium lighting. Today’s high-performance
LED gymnasium luminaires typically come with
controls integrated by the manufacturer or ready to
accept the wide variety of different control scenarios
available to support gymnasium lighting needs.

Smart modules allow for easy integration of wired
and wireless environmental sensors to make energy
management easier and more effective.
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CASE STUDIES & ADDITIONAL RESOURCES
Bryan High School Case Study
 leviton.com/OA_HTML/SectionDisplay.jsp?section=47636

This Ohio high school cut lighting energy use for its gym at least 50 % by replacing its old
HID luminaires with bi-level, double-ballast fluorescent lighting. High-bay occupancy sensors
and Leviton EnOcean Lighting Controls provide manual-on / auto-off functionality and
incorporate daylight harvesting, automated occupancy controls, and individual and master
controls for seven zones in the gym.
Leviton Manufacturing Co., Inc., 2011

CSU Fullerton Titan Gym Wireless Lighting Case Study
 energy-solution.com/etap/wp-content/uploads/2012/05/ETAP_CSUFullerton-

WirelessLighting_CaseStudy1.pdf
A retrofit completed in two weeks cut lighting energy use in the Titan Gym 66% and saved
$ 11,700 in annual electricity costs. The HID lighting that once lit the gym was controlled by
a single set of switches and operated an average of almost 16 hours a day, 7 days a week
during the school year. Light levels were uneven, and the luminaires buzzed. CSU Fullerton
replaced 68 400 W metal halide luminaires, installing 68 216 W 4-lamp T 5HO F54 XtraLight
luminaires, Lutron EcoSystem H Series dimming ballasts, and Lutron’s Quantum Total
Lighting Management system with occupancy sensors, wireless wall switches, control for
each luminaire, and lighting management software. The lighting dims to 50% output after
10 minutes then gradually dims down to 10 % of full output if the gym remains unoccupied.
Energy Upgrade California, Energy Solutions, 2012

Oakmont High School Lighting Retrofit
 roseville.ca.us/civicax/filebank/blobdload.aspx?BlobID=9089

Roseville Joint Union High Schools District improved both the efficiency and quality of lighting
in the gym at Oakmont High School with a fluorescent luminaire upgrade. Twenty-four
high-output T 5 fluorescent luminaires replaced the 38 T 12 fluorescent luminaires with
magnetic ballasts that were previously installed. The retrofit not only reduced energy use
from 12 kW to 8.5 kW; it more than doubled foot-candle measurements in the gym.
Next-Generation Lighting Makes the Grade in Schools, Roseville Electric newsletter, 2006

College of the Desert Case Study
 greenbuildings.berkeley.edu/pdfs/bp2011-collegeofthedesert.pdf

High-output T 8 and T 5 fluorescent luminaires with high-efficiency ballasts and dual-technology
occupancy sensors replaced 400 W metal halide and incandescent luminaires. The campus
EMS was upgraded to enable manual peak load management and expanded to include all
buildings in the retrofit.
Best Practices Case Studies, Green Building Research Center, UC Berkeley, 2011
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PHOTO: LITHONIA LIGHTING / ACUITY BRANDS

T 8 fluorescent troffers
Comal School District, San Antonio, TX
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HALLS & ENTRYWAYS
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PRIMARY RECOMMENDATIONS
Retrofit with dimmable, high - efficacy
light sources or luminaires

Install sensor - based occupancy / vacancy controls

Maximize daylighting
(window, skylight and shading system retrofits)

PHOTO: CREE, INC.

Increase interior surface reflectance
(with new paint, paneling or flooring)

Linear LED luminaires with
onboard occupancy and
daylight sensors maximize
the energy efficiency of
hallway lights.

LED trim kits allow for
easy replacement of
Edison-base downlights.
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Volumetric LED luminaires are controls-compatible
and feature rugged construction.
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Occupancy patterns in hallways and entryways are
highly intermittent throughout the day, and these
areas are largely unoccupied both during and after
school hours. For these reasons, occupancy-based
lighting controls have the potential to yield significant
energy savings in these spaces.
Bi-level, occupancy-based lighting controls in corridors
reduce lighting power during unoccupied periods
by 50% or more and automatically restore full light
output when occupants enter the space. This yields
very large savings for educational institutions while
maintaining safety, security and visual comfort.
Existing surface-mounted or recessed fluorescent
luminaires that are in poor condition should be
retrofitted with LED retrofit kits or replaced with
new LED luminaires with integral controls. In
both cases, the onboard driver should support
dimming control based on occupancy sensors, and
photosensors in daylit spaces. If the luminaire is in
good condition, then recommended retrofit options
include more efficient T 8 fluorescent lamps, TLEDs,
and LED retrofit kits.
All Edison-base downlights should be retrofitted with
solid-state, LED technology. The best approach is to
use LED trim kits. This involves removing existing
incandescent lamps (A-, R- or PAR-lamps) as well as
any of the existing finishing trims, and then installing
new, finished LED trim kits that come prewired with
an Edison-base whip, which is connected to the
existing Edison socket within the recessed downlight
can. The new trim kits snap into place in the existing
recessed downlight. These trim kits are available in
various directional distributions, so they can closely
match existing incandescent lighting distributions.
Such retrofits provide energy savings that can exceed
75%, as well as additional benefits of greatly increased
life and reduced maintenance.
In 2013, CLTC published a business case study
of various adaptive corridor lighting retrofits. It
compared the costs and benefits of four different
adaptive lighting control scenarios and found
potential energy savings in the range of 70% to
86%. Adding occupancy sensors to existing T 8
fluorescent luminaires reduced lighting energy use
by 70%. The highest energy savings were produced
by new LED luminaires with luminaire-integrated,
occupancy-based networked controls. For all four
corridor lighting control scenarios, calculations were
made based on an occupancy rate of 20%.
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73% ENERGY SAVINGS
BAINER HALL, UC DAVIS
Three corridor lighting retrofits carried out in Bainer Hall
resulted in energy savings of 72 – 78  %. Each demonstration
used a different type of occupancy sensor: ultrasonic,
microwave, and passive infrared (PIR). Savings measured
were based on an average occupancy rate of 18% over a
24-hour period. Payback periods before utility incentives
were estimated at 4.5 – 8 years.
 cltc.ucdavis.edu/adaptive-corridors

Adaptive corridor lighting can be achieved by installing
appropriate light sources and controls that will accept
sensor-based signals from either onboard or remote
sensors. These technologies might consist of new T 8
lamps and dimming electronic ballasts, TLED lamps
with control-compatible drivers, LED retrofit kits, or
new LED luminaires. Another common approach is
to connect multiple luminaires to a centrally located
occupancy sensor that is appropriately placed in the
corridor. With this centralized sensor approach, it is
important to make sure that the sensor has both the
range and sensitivity for complete coverage of the
space, which may require breaking up each corridor
or hallway into discrete zones and commissioning
controls for proper coverage and operation. Using
a single sensor for each row or group of luminaires
can reduce costs and may provide more uniform light
changes than individual luminaires switching back and
forth between low and high light levels.
Halls and entryways can also benefit by maximizing
daylight potential. For more information on daylighting
retrofits is in the daylighting section of this guide.

CASE STUDIES &
ADDITIONAL RESOURCES
Smart Corridors Report: Bi-level Lighting
 cltc.ucdavis.edu/publication/sce-smart-corridors-

bi-level-lighting-office-applications
Bi-level lighting systems reduced lighting energy use
46– 65% in the corridors and stairwells monitored
and evaluated for this report, significantly exceeding
earlier calculations of 25 – 49%. In addition to field
demonstration results, this report includes product
guidelines and technology evaluations of various
products, including adaptive corridor lighting
technologies (Lutron H-Series T 5 ballasts, wireless
occupancy sensors and Energi Savr Wireless
Control System).
Design & Engineering Services, Customer Service
Business Unit, Southern California Edison, 2011

PHOTO: LUTRON

Stairwell fluorescent luminaire
with occupancy / vacancy sensor
Reading Area Community College. PA

STAIRWELLS
∙∙
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PHOTO: LITHONIA LIGHTING / ACUITY BRANDS

PRIMARY RECOMMENDATIONS
Retrofit with dimmable, high - efficacy
light sources or luminaires

Install occupancy - based controls that use sensors

Maximize daylighting
(window, skylight and shading system retrofits)
Increase interior surface reflectance
(with new paint, paneling or flooring)
Include photosensor - based controls
for daylight harvesting

PHOTO: ON-Q

Luminaire-integrated occupancy sensors
that provide 360-degree coverage on either
end ensure that occupants always have
plenty of light when they need it.

Surface-mounted LED luminaires equipped with
lumen maintenance, or lumen management, systems
automatically adjust light output over the life of the
luminaire, for more even light levels over a longer life.
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Many LED luminaires suitable for use in stairwells
can be specified with integrated occupancy sensors
for maximum energy savings.
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90% ENERGY SAVINGS
UNIVERSITY OF MINNESOTA
University of Minnesota reduced lighting
energy use in its stairwells 90% with a
switch from static T8, T12 and compact
fluorescent sources to LED lighting with
digital controls. The LED wall bracket and
surface-mounted luminaires (W Series
from Lithonia Lighting) feature integrated
dual-technology occupancy sensors.
 acuitybrands.com/solutions/
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PHOTO: LITHONIA LIGHTING / ACUITY BRANDS

inspire-me/case-studies/
university-of-minnesota-twincities

Typical stairwell lighting in schools includes either
surface-mounted or recessed wall sconces that
use CFL or linear T8 fluorescent lamps. These
luminaires are often placed at each landing of the
stairwell. The vast majority of these light sources
operate all day, 7 days a week to maintain safety and
security. Because stairwells typically have very low
occupancy rates and highly intermittent use patterns,
occupancy-based lighting controls can dramatically
reduce lighting energy use in stairwells.
In compliance with 2013 Title 24, Part 6 requirements,
lighting power for stairwell luminaires should be
automatically reduced by at least 50% during vacant
periods. At 50% power, general lighting is almost
always well above minimum levels required for
egress lighting. Recommended light levels should
be restored when occupants are detected from
either direction. A bi-level luminaire retrofit is easy
to implement, has been demonstrated at numerous
sites, and is proven to maintain safety and security.
If your current fluorescent luminaires are in good
condition, a lamp-and-ballast retrofit in conjuction with
adding an external sensor technology will provide
bi-level function. Ultrasonic sensors typically offer
a better level of detection in constricted stairwell
configurations, compared to passive infrared (PIR)
sensors, but PIR technology has proven effective
when multiple sensors are integrated within the
luminaire with different detection angles. In either case,
ensure that the sensor technology is appropriately
installed and commissioned for effective lighting control.
A TLED retrofit or LED retrofit kit that supports
bi-level functionality is also a good choice. There is
an evolving product base of bi-level LED luminaires
with onboard sensors made specifically for this
application. If luminaires are old and need replacing,
the best long-term approach is to install new,
dedicated LED strip luminaires with integrated
dimming drivers that support bi-level light output.
Installing new luminaires may be quite cost-effective
in comparison to reconfiguring old luminaires.
Stairwells are often situated at the perimeter of
buildings, where large glazed windows may present a
significant opportunity for daylight harvesting with the
integration of photosensor-based lighting controls. This
requires careful placement of photosensors within the
stairwell. Luminaire-integrated photosensors provide
lighting control on a per-luminaire basis.

Alternatively, a single photosensor can be used
to control multiple luminaires. Daylight harvesting
systems are highly cost-effective, but like most
lighting controls, they require careful installation
and proper calibration to function properly. For more
information about daylighting retrofits, read the
Daylighting section of this guide.

CASE STUDIES &
ADDITIONAL RESOURCES
Bi-level Stairwell Lighting Case Study
 partnershipdemonstrations.org/file_browser/

speed/2%20Case%20Studies/2_2%20Interior%20
Lighting/2_2_6%20Bilevel%20Stairwell%20
Fixtures/uc_csu_stairwell_luminaire.pdf
Researchers replaced T 8 and T 12 fluorescent
luminaires and incandescent lighting on several
UC and CSU campuses with an adaptive (bi-level)
stairwell luminaire by LaMar Lighting. The 2-lamp
T 8 fluorescent luminaire uses an ultrasonic occupancy
sensor to dim lights to as low as 5 % of full lighting
power during vacant periods. Lighting energy use
fell by an average of 62 % (with occupancy rates
of 1 – 10 %), saving approximately $ 50 per year and
resulting in a simple payback between 1 – 2 years.
California Energy Commission’s Public Interest
Energy Research Program, 2008

Reading Area Community College
Case Study
 lutron.com/en-US/Residential-Commercial-

Solutions/Pages/SolApp/Education/College/racc
Reading Area Community College upgraded the
lighting in 11 stairwells on its campus, installing a
total of 110 luminaire retrofit kits and 60 occupancy
sensors. Lighting operates at 60% when the
space is occupied and 10% during vacant periods
(in compliance with minimum Pennsylvania code
requirements). Less frequented stairwells return to
low-mode operation after one minute without an
occupant detected. Five, 10 and 15-minute settings
can also be selected, depending on use patterns.
Lutron, 2011

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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DAYLIGHTING
Successful daylight harvesting requires three key considerations:
1. Daylight penetration through windows, skylights, and / or clerestories
2. Reflectance of interior surfaces, such as walls, ceilings, floors, and furniture
3. Electric lighting controls for daylight harvesting

The first step to daylighting consideration is to evaluate current daylight conditions in spaces where students,
teachers and staff spend significant daytime hours. To evaluate the effectiveness of existing daylight conditions,
experience the spaces under consideration during daytime with electric lighting switched off. It may be best to
involve students, teachers and staff in this evaluation, which will make it faster and most effective.
If the daylight levels and distribution during daytime with electric lights switched off seems to provide all or most
of the required light for the activities in the space, you are ready for photosensor-based electric lighting controls,
described at the Electric Lighting Controls subsection. If the daylight levels seem low, then you should consider
window and/or skylight retrofits and/or painting interior surfaces

WINDOWS & SKYLIGHTS
If daylight penetration seems to be limited by the
existing windows and skylights (or lack thereof),
rather than dark interior surfaces, check the
window-to-wall ratio. It should not be less than
30  – 40%. Next, consider the transmittance of the
glazing material in the windows and skylights.
The visible transmittance should be at least 60%.
If one or both of these conditions are not met,
then window and / or skylight retrofits will likely
be an excellent investment.
You can roughly assess glass transmittance by
opening a window or door and comparing the
brightness of light entering through these openings
to that transmitted through the glazing of the closed
windows and skylights. The higher the contrast, the
lower the transmittance of the glass. You can also
determine the transmittance of window glass by
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experiencing its reflectance, as high reflectance
means low transmittance. To do this, look at the
windows from outside of the building. If the reflection
of outdoor objects is more visible than the interior
surfaces, then the transmittance of the glass is low.
If the transmittance of the glass is low, but the
window-to-wall ratio seems adequate, changing
glazing or windows can greatly improve daylight
penetration into the space. Before making a decision
on window retrofits, you should consider retrofitting
the space with skylights or tubular daylighting devices
(TDDs), as this may be less expensive and will provide
much better daylight distribution.
If the space does not have a ceiling, i.e., you can see
the roof, consider skylights. In spaces with a ceiling,
especially a grid ceiling with acoustic tiles, consider
installing tubular daylighting devices (TDDs).

You can also use skylights in these spaces, but you
will need to alter the ceiling and build skylight wells,
which will probably be more expensive. Cost aside,
the look and feel of skylights with wells is also very
different from TDDs.
When considering window and / or skylight retrofits,
look for options that include daylight management
capabilities, such as shades and blinds, especially
for windows facing east, west or south. Daylight
management is most important for these orientations
when there is no exterior shading through architectural
elements, exterior window treatments or vegetation.
If activities in the space include image projection, as is
common in classrooms, consider window and skylight
technologies that can minimize daylight penetration
on demand.
Window treatments can also be integrated with
electric lighting controls to optimize daylighting. These
automatically adjust daylight penetration based on the
status of the electric lighting. When daylight levels
are sufficient to completely turn off electric lights,
daylight management can limit further introduction
of daylight, reducing the potential for glare and
unwanted solar heat gain.

INTERIOR SURFACES
Daylight (and electric lighting) performance is greatly
affected by the reflectance of interior surfaces, such
as walls, ceilings, flooring, and furniture. Dark interior
surfaces absorb light while lighter surfaces reflect
light, increasing levels of illumination throughout
the space. This increased reflectance reduces the
contrast between daylight apertures and interior
surfaces, greatly improving visual comfort.

If dark surfaces limit the effectiveness of daylighting,
consider changing their reflectance by painting them
with higher reflectance paint, preferably white, which
reflects the whole daylight spectrum and maintains
daylight’s excellent color rendering properties. If you
decide to increase the reflectance of interior surfaces,
you should also consider a texture that diffuses the
reflected light, to better spread the daylight (and electric
lighting) throughout the space and minimize glare.
It is also helpful to make sure partitions do not block
windows. Orient low partitions parallel to walls with
windows and orient high partitions vertically, to help
distribute daylight deeper into the space.

ELECTRIC LIGHTING CONTROLS
While conscientious occupants can save electric
lighting energy with manual controls, you should
consider installing automated controls that use
photosensors to sense daylight levels and adjust
the electric lighting accordingly. Make sure that the
photosensor control technology is properly installed
and commissioned, so it will operate correctly.
Improper commissioning can result in over-dimming or
under-dimming. Over-dimming of electric lighting will
result in occupant complaints while under-dimming
will reduce energy savings.
Traditional electric lighting controls for daylight
harvesting use the signal of a single photosensor to
control different groups of electric lighting luminaires.
Newer systems use different photosensors for different
groups of luminaires or even individual luminaires.
Work with your lighting designer and / or contractor to
determine what system is best for each application,
so you can balance effectiveness with cost differential.
Experience the controls after installation, and make sure
occupants are satisfied with their operation.

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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Bi-level induction canopy luminaires
Lot 1, UC Davis

PHOTO: CLTC, UC DAVIS

OUTDOOR LIGHTING:

Wall Packs, Parking & Canopy Lighting

PRIMARY RECOMMENDATIONS

∙∙
∙∙
∙∙
∙∙
∙∙

Retrofit with bi - level LED or induction
light sources or luminaires

Install sensor - based occupancy / vacancy controls
Incorporate automatic scheduling controls

Adaptive (bi-level) LED wall packs reduce energy
use over 50% compared to HPS or metal halide
wall packs.

PHOTO: CLTC, UC DAVIS

Include photocontrols or astronomical
time - switch controls
Increase the surface reflectance of
canopy ceilings (with paint or paneling)

PHOTO: CLTC, UC DAVIS

Adaptive (bi-level) induction luminaires are rated
to last over 100,000 hours, and many come with
five- or ten-year warranties.

Adaptive (bi-level) LED luminaires equipped with motion
sensors provide efficient, long-lasting under-canopy lighting.
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Adaptive (bi-level) induction parking luminaires
are available with integrated occupancy sensors
and controls-ready ballasts.

Outdoor lighting at schools typically involves the
use of wall packs on exterior walls, pole-mounted
high-pressure sodium (HPS) luminaires in parking
lots, and canopy lighting configurations for parking
areas and pathways. Significant savings can be
achieved in these applications through the integration
of adaptive controls, which reduce lighting power
during inactive periods at night. This approach saves
energy while maintaining safety, security and visual
comfort. Integrating adaptive controls usually involves
installing new luminaires with built-in sensors and
controllers that support adaptive function.

BUILDING EXTERIORS
Exterior wall luminaires, or wall packs, provide
nighttime lighting of building façades and school
perimeters. Conventional thinking is that these wall
packs provide a level of safety and improve security
by deterring theft and vandalism.
Adaptive (bi-level) wall packs that dynamically adjust
their output from 100% to 50% of full lighting
power during periods of vacancy can provide
significant energy savings without compromising
safety, security or aesthetics. It is becoming broadly
understood that sensor-based lighting technologies
can also deter criminal activity and alert security
personnel to after-hours activity on campuses.
Conventional wall packs predominantly use metal
halide, HPS or compact fluorescent sources. To
reduce energy waste and comply with the latest
Title 24, Part 6 requirements, these luminaires can
be retrofitted with systems that can achieve bi-level
functionality based on occupancy. The best long-term
approach would be to replace the existing wall packs
with entirely new luminaires that have onboard motion
sensors or are integrated with an appropriately located,
centralized sensor.

PHOTO: CLTC, UC DAVIS

The latest Title 24, Part 6 standards require that
all outdoor lighting be equipped with automatic
scheduling controls in addition to photocontrols
(or astronomical time switches). Outdoor luminaires
mounted up to 24 feet above the ground must
also be equipped with motion sensors or another
type of automatic lighting control system that will
automatically reduce lighting power 40 – 80% when
areas are unoccupied.

89% ENERGY SAVINGS
74,841 kWh saved annually
UC DAVIS
In 2012 UC Davis replaced 101 HPS and metal halide wall
packs on its campus with dimmable LED wall packs. System
wattage for the old luminaires averaged 189 watts. The LED
wall packs operate at 80% of full lighting power (or 45 W)
during occupied nighttime periods and at 20% of full power
(14 W) when no occupants are detected. Integrated daylight
sensors automatically shut the wall packs off from sunrise
to sunset. An advanced wireless lighting control system
maximizes energy savings and allows facility managers to
remotely monitor energy use, adjust lighting schedules,
make real-time changes to individual luminaires or groups of
luminaires, and receive automatic alerts when a maintenance
issue arises. Over a six-week monitoring period, occupancy
rates averaged 20%, resulting in energy savings of 89%.
 cltc.ucdavis.edu/publication/adaptive-led-wall-

packs-uc-davis

CASE STUDIES &
ADDITIONAL RESOURCES
Bi-level MH Wall Packs CSU Chico
 cltc.ucdavis.edu/publication/adaptive-hid-wall-

packs-csu-chico
CSU Chico reduced the lighting energy use of
14 wall packs on its campus by 42% by upgrading
from HPS to bi-level metal halide (MH) luminaires
(NiteBrite wall packs by Philips Day-Brite). With
integrated microwave occupancy sensors, the
replacement wall packs automatically dim to 50%
of full output during unoccupied periods.
Public Interest Energy Research (PIER) Program,
California Energy Commission

Title 24, Part 6 also specifically requires that wall
packs be equipped with photocontrols and automatic
scheduling controls (or astronomical time switches)
to prevent energy waste during daylight hours.
CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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PHOTO: CLTC, UC DAVIS

Bi-level induction luminaires
Parking Lot 2, UC Davis

PHOTO: CLTC, UC DAVIS

71% ENERGY SAVINGS

Network control systems can incorporate multiple types
of outdoor luminaires into one radio frequency (RF) mesh
network for easy monitoring and management.

PARKING LOTS
Most parking lot lighting in California schools consists
of pole-mounted high-intensity discharge (HID)
luminaires, typically high-pressure sodium (HPS) and,
to a lesser extent, metal halide (MH) and fluorescent
sources. These luminaires usually operate on a
dusk-to-dawn schedule using a central time switch
or photosensors. This prevents energy waste during
daylight hours while maintaining safety and security at
night. There is a significant opportunity to save energy
during the evening and night, too, as long periods of
inactivity during evening and nighttime are typical for
school parking lots. Energy savings of 30 – 75% have
consistently resulted from retrofit demonstrations
that replace HPS lamps with LED, induction or
ceramic metal halide sources and integrate adaptive,
occupancy-based, bi-level controls.
Bi-level control technologies should reduce parking
lot lighting power at least 50% during vacant
periods and automatically increase light levels when
occupants approach the area. This bi-level operation
yields significant energy savings while preserving, or
even enhancing, safety and security. Most bi-level
parking lot luminaires available today include a light
source, housing, control driver electronics, and a
motion sensor that is either integrated or attached to
the external body of the luminaire housing.
A standard retrofit approach would involve replacing
HPS luminaires with bi-level luminaires that feature
onboard sensors. There are many proven, cost-effective
solutions available today that are easily installed in most
parking lots. It is important to ensure that the luminaire
supplier has integrated a high-quality occupancy
sensor that maintains appropriate coverage in terms of
sensitivity to occupancy and vacancy in the area.

CSU LONG BEACH
In 2011 CSU Long Beach hosted a pilot demonstration of
adaptive parking lot luminaires. Three 189W metal halide
parking lot luminaires were replaced with dimmable 67W
ceramic metal halide luminaires. Each came pre-programmed
to dim to 75% of full output for 10 hours each night. The
retrofit yielded energy savings of 71%.
 cltc.ucdavis.edu/publication/curfew-dimming-

parking-and-area-luminaires-csu-long-beach
An alternative approach is to group luminaires
together and control them with strategically placed
photosensors. In this case multiple luminaires would
be hardwired or wirelessly connected to single
sensors carefully positioned to provide full coverage
of the entire illuminated area.

CASE STUDIES &
ADDITIONAL RESOURCES
Yuba Community College
District LED Retrofit
 energy.ca.gov/releases/2013_releases/2013-01-09_

Yuba_nr.html
Yuba Community College District received a $900,000
loan from the California Energy Commission to
implement energy-efficient lighting at its Yuba,
Woodland and Clearlake campuses. The retrofit
includes outdoor LED lighting for parking areas,
pathways and canopies. Combined with interior
fluorescent lighting retrofits, the project is expected
to reduce energy use 64% and save $72,000 in annual
energy costs.
California Energy Commission News Release, 2013

Loma Prieta Joint Union School
District LED Retrofit
 energy.ca.gov/releases/2013_releases/2013-04-10_

energy_loans_cities_schools_nr.html
This Los Gatos school district received an $85,000
grant from the California Energy Commission to
retrofit its interior and exterior lighting, including
several parking lots, with LED technology. The retrofit
is expected to save $6,839 in annual energy costs.
California Energy Commission News Release, 2013
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PARKING CANOPIES &
COVERED PATHWAYS

These canopy lighting applications are an excellent
opportunity for significant savings with the addition
of higher efficacy light sources operating with bi-level
controls that reduce power to 50% during long periods
of inactivity. A variety of new luminaire options are
available that are highly cost-effective, energy-efficient,
and easy to retrofit onto the existing electrical junction
box (J box). These include LED, induction and multilamp weatherproof fluorescent luminaires that have
built-in occupancy sensors and bi-level controllers.
Alternatively, centralized control through stand-alone
occupancy sensors can be used to control multiple
luminaires and can be easily retrofitted into existing
canopies. It is important to ensure that the luminaire
and control components you select include
high-quality, weather proof sensors that provide
the appropriate coverage for occupancy detection.
The same type of adaptive lighting recommended
for use under PV canopies can also be in similar
outdoor structures, such as outdoor corridors and
covered pathways.

CASE STUDIES &
ADDITIONAL RESOURCES
South Entry Parking Structure, UC Davis
Adaptive LED luminaires (Cree, Inc. Edge) with
integrated motion sensors provide under-canopy
lighting on the top deck of UC Davis’s South Entry
parking structure. The bi-level luminaires reduce
lighting energy use 50% when operating at full
power and yield 80% energy savings when the
space is vacant and the lights dim. The retrofit
improved visibility, reduced light trespass, and
made the installation virtually maintenance-free
for 20 to 25 years.

PHOTO: CLTC, UC DAVIS

Many schools have parking canopies or covered
walkways that are often illuminated for long hours
after the school is closed. The lighting installed
underneath these structures typically consists of
surface-mounted HPS, or multi-lamp fluorescent
luminaires that operate at one level from dusk to dawn.

REDUCTIONS IN LIGHTING LOAD
WOODLAND JOINT UNIFIED SCHOOL DISTRICT
With support from SolarCity, Woodland Joint Unified School
District (WJUSD) has implemented solar structures at ten
different sites throughout the district. CLTC supported the
district’s selection of energy-efficient adaptive lighting for the
solar-paneled carports at four of the sites.
The carports feature induction luminaires from EverLast
Lighting equipped with motion sensors that adapt light levels
to real-time needs, providing full light output when occupants
approach and reducing lighting power when areas are vacant.
The lighting controls are expected to reduce lighting energy
use up to 50 percent.
“The pairing of solar canopies with adaptive lighting is a
design standard at UC Davis and, now, at Woodland Unified,”
says CLTC Director Michael Siminovitch. “Hopefully, going
forward, this will become the standard in K – 12 schools
across California.”
The adaptive lighting strategy applied in this project emerged
from PIER-funded research and development conducted
through CLTC, beginning in 2006. The solution was
demonstrated, proven effective, and adopted by UC Davis in
a campus-wide lighting retrofit for parking lots and garages.
This work provided evidence in support of California’s 2013
Title 24, Part 6 requirements for lighting controls in outdoor
area lighting and lighting in parking garages.
The solar-paneled structures provide more than 2,100
kilowatts of solar generating capacity, enough to offset
68 percent of energy use at the 10 sites where solar panels
were installed.
 cltc.ucdavis.edu/article/wjusd-smart-lighting-

solar-project
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PHOTO: CLTC, UC DAVIS

Bi-level LED canopy luminaires
South Entry Parking Structure Top Deck, UC Davis

RESOURCES
There are many resources available for schools looking to retrofit their lighting. Some utility companies also offer
rebate programs specifically designed to help schools fund projects focused on improving efficiency. Funding for
qualifying energy efficiency upgrades may also be available through Proposition 39 funding.

BRIGHT SCHOOLS PROGRAM
energy.ca.gov/efficiency/brightschools
The Bright Schools Program offers services to help public and non-profit K–12 schools identify the most
cost-effective energy saving opportunities at their facilities. Bright Schools can assist with energy audits
and feasibility studies; review of existing proposals and designs; developing equipment performance
specifications; comparing technologies; selecting contractors; reviewing equipment bid specifications;
system commissioning; and funding recommendations.

CALIFORNIA ADVANCED LIGHTING CONTROLS TRAINING PROGRAM (CALCTP)
https://www.calctp.org/find-contractor
CALCTP educates, trains and certifies licensed electrical contractors and state-certified general electricians
in the proper programming, testing, installation, commissioning, and maintenance of advanced lighting
control systems. Trained and certified contractors are listed by city on the CALCTP website.

CALIFORNIA CONSERVATION CORPS (CCC)
ccc.ca.gov
CCC crews can conduct whole-building surveys to assess lighting and control systems, internal plug loads,
HVAC, and building envelopes. They then share data with partners to arrive at project recommendations for
each school. CCC can also perform work, such as installing lighting and occupancy detectors.

COLLABORATIVE FOR HIGH PERFORMANCE SCHOOLS (CHPS)
chps.net
CHPS is a non-profit organization that provides free resources, tools and trainings for schools and districts
undertaking design, construction and retrofit projects.
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CALIFORNIA ENERGY COMMISSION
energy.ca.gov/efficiency/proposition39
Prop 39 Hotline: 1-855-380-8722

energy.ca.gov / title24 / 2013standards
Energy Standards Hotline: (800) 772-3300

The California Energy Commission is working with the Department of Education, the
California Conservation Corps, and other key stakeholders to implement the California Clean
Energy Jobs Act (Proposition 39). These efforts direct funding and technical assistance to
K–12 schools and community colleges for energy efficiency projects. Updates, information,
trainings, forms, calculators, FAQs, and other resources are available on the Energy
Commission’s website. The 2013 Building Energy Efficiency Standards (Title 24, Part 6) are also
available on the Energy Commission website.

CALIFORNIA LIGHTING TECHNOLOGY CENTER (CLTC)
cltc.ucdavis.edu/smart-schools-symposium-2013
Part of the University of California, Davis, CLTC is a not-for-profit research and development
facility dedicated to advancing energy-efficient lighting and daylighting technologies.
Presentations from the 2013 Smart Schools Symposium, information on new Title 24, Part 6
requirements for lighting, and other resources are available at CLTC’s website.

ILLUMINATING ENGINEERING SOCIETY (IES)
ies.org
The IES is the foremost authority on lighting standards and best practices. Visit the IES website
for resources, including a free pdf copy of Advanced Energy Design Guide for K–12 School
Buildings (50%) and Recommended Practice for Daylighting Buildings (RP-5).

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)
nema.org
NEMA develops standards and promotes safety and efficiency in the design, manufacture,
installation, and use of electrical products. NEMA’s Lighting Systems Division supports cooperative
efforts to advance innovative and sustainable lighting practices. In pursuit of its mission, NEMA
conducts educational forums and provides resources for its members and the public.

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS

35

PRODUCTS FEATURED IN THIS GUIDE
CLASSROOMS, OFFICES & ADMINISTRATIVE SUPPORT SPACES
Iridium IQ by Corelite / Eaton’s Cooper Lighting Business
cooperindustries.com/content/public/en/lighting/brands/corelite/suspended_iridium.html

HPR-LED 2 x 4 with Sensor by Finelite
fineliteled.com/products/serieshprled-2x4-overview

Energi TriPak by Lutron
lutron.com/en-US/Products/Pages/SingleRoomControls/Energi_TriPak/Overview.aspx

Lumination LED Luminaire — EP Series by GE Lighting
gelighting.com/LightingWeb/na/solutions/lumination-ep-series.jsp

RESTROOMS
UW-100-24 Ultrasonic Low Voltage Wall Switch Sensor by WattStopper
wattstopper.com/products/sensors/wall-switch-occupancy-and-vacancy-sensors/uw-100-24

DuaLED 2 x 2 with Integrated Sensor by Philips Day-Brite
daybritelighting.com/day-britefluor/fluorfixture.cfm?ID=3584
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LIBRARIES, STUDY HALLS & LEARNING SUPPORT SPACES
nLight Gateway by SensorSwitch
acuitybrands.com/products/detail/147305/sensor-switch/ngwy2/nlight-gateway-series-2

RTLEDRT Retrofit Kit by Acuity Brands
lithonia.com/commercial/rtledrt.html

Digital Lighting Management by WattStopper
wattstopper.com/products/digital-lighting-management

CR24 LED Troffer by Cree, Inc.
cree.com/Lighting/Products/Indoor/Troffers/CR-Series

Control System by Enlighted
enlightedinc.com/solutions/products

RLL14 Fixture and Retrofit Kit by Osram Sylvania
www.sylvania.com/en-us/products/new-products/Pages/OSRAM-RLL14-1x4-LED-Luminairesand-Retrofit-Kits.aspx

Minigator by Corelite / Eaton’s Cooper Lighting Business
cooperindustries.com/content/public/en/lighting/brands/corelite/suspended_minigator.html

CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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GYMNASIUMS
EnviroPro by Kenall Manufacturing
kenall.com/Products/Product-Detail.htm?DataID=15279

Radio Powr Savr Wireless Occupancy / Vacancy Sensor by Lutron
lutron.com/en-US/Products/Pages/Sensors/Occupancy-Vacancy/WirelessRadioPowrSavr

Athlite by Lutron
lutron.com/en-US/Products/Pages/LightingFixtures/LutronFixtures/AthliteHighBayLuminare

EcoSystem by Lutron
lutron.com/en-US/Products/Pages/WholeBuildingSystems/EcoSystem

HALLWAYS, CORRIDORS & ENTRYWAYS
WRT by Lithonia Lighting / Acuity Brands
lithonia.com/commercial/wrt.html

LR6 by Cree, Inc.
cree.com/Lighting/Products/Indoor/Downlights-US/LR6-Series

RTLED by Lithonia Lighting / Acuity Brands
acuitybrands.com/products/detail/46989/lithonia-lighting/rtled/rt-series-volumetric-led-luminairel

CS Series by Cree, Inc.
cree.com/Lighting/Products/Indoor/High-Low-Bay/CS-Series
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STAIRWELLS
Stairwell Fluorescent Luminaire by Lutron
lutron.com/en-US/Products/Pages/LightingFixtures/LutronFixtures/StairwellRetrofitFixture

Aura by On-Q
http://onqlighting.com/index.php/parking/aura

WL Series by Lithonia Lighting / Acuity Brands
lithonia.com/commercial/wl.html

Series 17 LED Angled Curved Fascia (ACF) by Finelite Inc.
finelite.com/products/series17LED-ACF-overview

OUTDOOR LIGHTING
Edge by Cree, Inc.
cree.com/Lighting/Products/Outdoor/Flood/Cree-Edge-Series

WTM LED Wall Pack by Philips Day-Brite
daybrite.com/nitebrites/NiteBritesfixture.cfm?ID=3530

Mondavi Shoe Box Luminaire by EverLast Lighting
everlastlight.com/street-and-area-fixtures/mondavi-shoe-box.html

Classic Garage Luminaire by EverLast Lighting
everlastlight.com/outdoor-fixtures/classic-garage-fixture.html

Roadstar by Philips Lumec
lumec.com/products/luminaires/serie_roadstar.html
TOP-900 Wireless Control System by Lumewave
lumewave.com/products.html
CALIFORNIA LIGHTING TECHNOLOGY CENTER, UC DAVIS
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For more information and resources about energy-efficient lighting and
daylighting technologies, visit the CLTC website at cltc.ucdavis.edu

CALIFORNIA LIGHTING TECHNOLOGY CENTER
UNIVERSITY OF CALIFORNIA, DAVIS
633 Pena Drive
Davis, CA 95618
Phone: (530) 747-3838
Fax: (530) 747-3812
Email: cltc @ ucdavis.edu

04 /18 / 2014

EXTERIOR LIGHTING CASE STUDY

ADAPTIVE
EXTERIOR
LIGHTING
University of California,
Santa Barbara
Post-retrofit network controlled LED streetlights (left) and
post-top fixtures (right) at UC Santa Barbara

ENERGY &
CO2E SAVINGS

78% – 88%
OCCUPANCY RATE

20% for paths with
post-top lighting

15-YEAR (LIFETIME)
MAINTENANCE
SAVINGS

$ 270 per fixture

In 2013, UC Santa Barbara partnered with the SPEED
team to demonstrate network controlled LED lighting for
streetlights and post-top fixtures. These exterior fixtures
were purchased with dimming power supplies and equipped
with radio frequency (RF) control modules. The post-top
fixtures were also equipped with occupancy sensors. These
lighting controls allowed all the units to be incorporated into
an adaptive mesh network control system that optimized
the fixtures’ energy efficiency and gave the campus
unprecedented control of its lighting.
“The Lumewave system monitors energy use and occupancy rates where
occupancy sensors are installed,” says UCSB LEED Program Manager Jordan
Sager. “We’ve been able to use this data to inform project decision-making in
other areas of campus, and it is helping the campus qualify for utility incentives.”
This retrofit also put the area and street lighting in compliance with California’s
2013 Title 24, Part 6 standards for outdoor lighting. These standards require that
all area lighting mounted at a height of 24 feet or less must use motion - sensitive
lighting controls or a lighting control system, in addition to daylight harvesting
controls. Although streetlights are not required to utilize any controls, the use
of a central control system eases maintenance and allows for energy savings
through tuning.

» For more information, visit PARTNERSHIPDEMONSTRATIONS.ORG

Street and area lighting typically uses high-intensity discharge (HID) light
sources such as high-pressure sodium (HPS) and metal halide (MH) lamps.
These sources are only moderately efficacious, contribute significantly to light
pollution, and generally provide lower quality light. Because street and area
lighting primarily operates during off-peak hours, a great deal of energy is also
wasted when fixtures operate at full lighting power during unoccupied hours of
the night.

SOLUTION
The street and area lights selected for the UCSB retrofit each have a dimmable
LED driver and wireless control module. A collar was added to each post - top
fixture, between the lamp post and the light fixture, to house occupancy
sensors and the RF module. All fixtures on the network are fully dimmable and
fully programmable, allowing for tuning and curfew dimming. The post - top
fixtures are also controlled by motion sensors, making them capable of
adaptive (bi-level) lighting. Both high and low modes (for occupied and vacant
periods, respectively) are adjustable via the network lighting control system.

PROJECT TECHNOLOGIES
LED STREETLIGHT
XSP Series streetlight by Cree, Inc.
available at cree.com

PHOTO: CREE, INC

PROBLEM

LED POST-TOP LIGHT ENGINE AND
FIXTURE COLLAR
EcoSwap LED light engine and SFPH4
fixture collar for post-top luminaires by
Philips Lumec, available at lumec.com

The RF network control modules were added to the streetlights through a NEMA
twist-lock receptacle and to the post-top fixtures via internal wiring through the
collar. The RF modules serve as a point of communication between each fixture
and the network. A network gateway serves as a central communication point
for the control modules and allows authorized system administrators to make
dynamic adjustments to individual fixtures or groups of fixtures.

The SPEED program and CLTC partnered with UC Santa Barbara to install
27 streetlights and 10 post-top fixtures at the west entrance of the UCSB
campus. These lights are on for an average of 12 hours each night. Lumewave,
Inc. produces and maintains the TOP900 and EMB900 wireless control
modules, RF network and LumeStar system software used to incorporate the
fixtures into the mesh network control system.
The 101 W XSP LED streetlight fixtures, manufactured by Cree, replaced 250 W
HPS cobrahead streetlights (system power: 289 watts). Bi-level (44 W / 9 W)
LED retrofit kits by Philips Lumec replaced 100W HPS lamps (system power: 128 W)
in the post-top fixtures. WattStopper motion sensors were mounted to the
post - top fixtures via fixture collars. These retrofits reduced the streetlights’
energy use by 78% and reduced the post-top fixtures’ energy use by 88%
(see Table 2 for project costs and savings). Using a standard fixture with network
controls, the campus can further deepen its savings by tuning the fixtures down
to 50% of full lighting power and still maintain IES recommended street and
area lighting levels.
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OUTDOOR MOTION SENSOR
EW low-voltage outdoor motion
sensor by WattStopper, available at
wattstopper.com
PHOTO:
WATTSTOPPER

DEMONSTRATION RESULTS

LIGHTING CONTROL NETWORK
TOP900 lighting control module by
Lumewave, available at
lumewave.com

PHOTO:
LUMEWAVE

System administrators can program lights to automatically turn on and off at
preset times or defer to integrated daylight sensors. Administrators can also
monitor energy use patterns, create event schedules, control profiles, change
dimming schedules, modify bi-level settings, and receive automated alerts
from the fixtures when a maintenance issue is detected.

ECONOMIC EVALUATION
Project incentives available through the UC / CSU / IOU
Energy Efficiency Partnership make energy-saving lighting
installations more cost-effective. At an incentive of $0.24
per annual kWh saved, these incentives would reduce
project costs by an estimated $237 per streetlight and
$118 per post-top fixture (see Table 1), shortening payback
periods for the streetlights and post-top fixtures by 40%
and 10% respectively. Information on the UC / CSU / IOU
Energy Efficiency Partnership and its incentive programs is
available at uccsuiouee.org.

use and manufacturers recoup the costs of research and
development. Even now, large-scale implementation can
make investing in a networked lighting control system
cost-effective. In June of 2012 UC Davis successfully
completed an exterior lighting project that involved
retrofitting over 1,500 luminaires with LED technology
and installing the Lumewave network lighting control
system throughout the campus (information on this
project is at cltc.ucdavis.edu).
Facilities with limited funding or lower electricity rates may
find it more affordable to install local controls, as opposed
to a network control system. Local controls do not provide
all the features or long-term savings of a network system,
but they can still provide deep energy savings.

After factoring in energy savings, maintenance savings,
and Partnership incentives, an installation like that at UCSB,
consisting of 27 networked streetlights and 10 networked
adaptive post-top luminaires, would result in a payback
period of just 4.7 years at UCSB’s rate of $0.11 / kWh.
The streetlight retrofit would pay for itself in 1.6 to 3.9
years, and the payback period for the post-top retrofit
would range from 8.9 to 20.2 years, depending on a
campus’s electricity rate (see Figure 1).

COLLABORATORS
This project was completed through collaborative efforts
by UC Santa Barbara, UC Davis’s California Lighting
Technology Center, and the State Partnership for Energy
Efficient Demonstrations (SPEED) program. SPEED
demonstrations are coordinated by the California Institute
for Energy and Environment (CIEE).

The networked exterior lighting control system
demonstrated at UCSB is a leading-edge, best - practice
solution. The costs of these systems are expected to
come down as the technologies they utilize gain wider

TABLE 1: 15-YEAR COST ANALYSIS WITH INCENTIVES

Net Cost
per Fixture*

Networked
Post-Top
Fixtures

$237

$118

$ 346

$ 1,006

40

Simple Payback (Years)

Partnership
Incentives
per Fixture

Networked
Steetlights

FIGURE 1: SIMPLE PAYBACK BASED ON ELECTRICITY RATES

30

20
10

0
$ 0.07

Payback
Internal Rate
of Return
(IRR)

2.7 years

49%

14.5 years

0%

*Fixture costs and payback periods reflect savings from Partnership
incentives ($0.24/annual kWh saved), energy savings (at a rate of
$0.11/kWh), and maintenance savings.

$ 0.11

$ 0.10

$ 0.15

$ 0.20

Cost of Energy ($/kWh)
Networked
Post-top Fixtures

Networked Streetlights

With Incentives and
Maintenance Savings

With Incentives and
Maintenance Savings

Electricity rates vary for UC and CSU campuses, from $0.07 and up.
These rates, along with Partnership incentives and maintenance savings,
affect project payback periods. Utility rebates and incentives may further
lower project costs and shorten payback periods.
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TABLE 2: OPERATIONAL COSTS & SAVINGS SUMMARY
STREETLIGHT RETROFIT
BEFORE

AFTER

HPS without
controls

LED with
network
controls

289 W

101 W

1,266 kWh

Annual Energy Cost

POST-TOP RETROFIT
BEFORE

AFTER

HPS without
controls

LED with
motion
sensors and
network
controls

78%
SAVINGS

128 W

44 W (High)
9 W (Low)

88%
SAVINGS

278 kWh

988 kWh

561 kWh

70 kWh

491 kWh

$ 139

$ 31

$ 108

$ 62

$8

$ 54

Annual
Maintenance Cost

$ 18

$0

$ 18

$ 18

$0

$ 18

Total Annual Cost

$ 157

$ 31

$ 126

$ 80

$8

$ 72

$ 2,085

$ 465

$ 1,620

$ 930

$ 120

$ 810

$ 270

$0

$ 270

$ 270

$0

$ 270

$ 2,355

$ 465

$ 1,890

$ 1,200

$ 120

$ 1,080

$ 63,585

$ 12,555

$ 51,030

$ 12,000

$ 1,200

$ 10,800

Technology

System Power

Annual Energy
Consumption

Energy Cost
Over 15 Years
Maintenance Cost
Over 15 Years
Total 15-Year
Operating Cost
Total 15-Year
Cost for All Fixtures

Metrics listed are per-fixture quantities unless otherwise noted.
Number of Streetlight Fixtures
Number of Post-top Fixtures
Cost of Labor (Including Bucket Truck Cost)
Replacement Time
Energy Cost
Occupancy Rate (Post-Top Areas)

ABOUT THE STATE PARTNERSHIP FOR
ENERGY EFFICIENT DEMONSTRATIONS
(SPEED) PROGRAM: The SPEED program is
supported by the California Energy Commission
and managed through the California Institute
for Energy and Environment (CIEE). SPEED
demonstrations are coordinated by the CIEE
in partnership with the California Lighting
Technology Center and the Western Cooling
Efficiency Center, both at the University
of California, Davis.

27
10
$ 135 / hr
1 hour
$ 0.11 / kWh
20%

Pre-retrofit Lifetime
Post-retrofit Lifetime
Lamp Cost
Capacitor Cost
Annual Hours of Use
Lifetime

24,000 hours
100,000 hours
$ 20
$ 70
4,380 hours
15 years

Any questions about lighting technologies, including costs, can be directed to:
PEDRAM ARANI
California Lighting
Technology Center, UC Davis
pmarani @ ucdavis.edu
cltc.ucdavis.edu

KARL JOHNSON
California Institute for
Energy and Environment
karl.johnson @ uc-ciee.org
uc - ciee.org

For more resources and information, including technology
catalogs, business case studies and demonstration maps,
visit PARTNERSHIPDEMONSTRATIONS.ORG.
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INSTITUTIONAL-LEVEL ADAPTIVE CONTROL
SYSTEM
FOR
EXTERIOR
LIGHTING
Networking luminaires at the University of California, Davis
The Institutional-level Adaptive Control
System incorporates exterior light
points — pathways, building perimeters,
parking lots, and roadways — into one
smart, wireless system.
Originally launched as a pilot study, this
system has since been installed for over
1,600 luminaires at the University of
California, Davis.

CLTC and Lumewave, Inc. developed the Institutional-Level Adaptive
Control System for Exterior Lighting, an easy-to-integrate RF network
that offers streamlined control of a facility’s various exterior luminaires,
regardless of fixture type or application.
Each bi-level pathway fixture has a wireless controller and occupancy
sensor that accurately determines an occupant’s direction of travel,
delivering full light output where and when it’s needed, for only as long as
it’s needed. The result is a smart, dynamic lighting system that improves
safety, energy savings and maintenance features.
UC Davis received a best-practice award for lighting at the 2013 California
Higher Education Sustainability Conference (CHESC), recognizing
UC Davis’ innovative adaptive control system for exterior lighting.
FEATURES:
 Easy-to-integrate RF network
 Compatible with nearly all exterior light fixtures and applications
 Fixture-integrated occupancy sensors enable accurate
network response to an occupant’s path of travel
 Fixture-level diagnostics allow for enhanced maintenance strategies

CLTC.UCDAVIS.EDU

∙ LUMEWAVE.COM

Best Practice Control Solution

Parking Lot and Pathway Lighting

Exterior Lighting Benefits
The Lumewave TOP900 Series of wireless controls brings many benefits to
exterior lighting:
• Energy savings
• Reduced light pollution
• Convenience to users
• Dynamic response
• Enhanced public safety
• Reduced maintenance costs

Application Overview
Parking lot, area, and pathway lighting that burns all night represents a
signifi cant source of energy waste and
contributes to needless sky glow and
light pollution.
Design Solution
The Lumewave TOP900 module is
mounted to each lighting fixture, minimizing energy usage by dimming lights
down or turning lights off automatically.
Fixtures are addressed and grouped
for on/off, stepped dimming or 0-10V
linear dimming.

Califoria Office:

4803 B Street
Sacramento, CA 95819
916.400.3535

Incorporating motion based control
adds convenience, enhances public
safety and provides additional energy
savings. Lumewave’s peer-to-peer
communication eliminates issues with
sensor coverage and pole spacing.
Lighting can be progressively brought
up ahead of pedestrians or bicyclists,
safely illuminating the pathway.
In a parking lot, as motion detectors
sense movement, this feature can communicate with the nearest devices surrounding that pole, bringing up group
lighting to illuminate a bubble of light
around an individual passing through
the area.

User-friendly software, accessible
anywhere, features simple set up and
scheduling and provides demand response overrides for special events or
emergencies.
Revenue grade metering of energy usage and fi xture health is reported on
a time frame chosen by the user. Work
orders for malfunctioning lights are
generated automatically. Maintenance
costs are reduced because users no
longer need to send crews out looking
for night time outages or day burners. Performance history can be used
for predictive maintenance programs
further reducing costs.

Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Group 1

Control Solution
Lumewave 900 series modules mounted to each
fixture automatically turn lighting on and off based
on photocell settings:

City Parking Lot A
City parking lot A is near the lake, pathways, playground and pavilion. Parking lot A has two vehicle
entries and three pedestrian pathways.

• ON to 70% thirty minutes after sunset.
• Increases to 100% at dark. Motion detectors
provide high/low operation of 100% to 50%
based on the presence of people.
• At 2200 hours, high/low operation drops to
100% and 30%.
• OFF at midnight. Any motion detection brings up
all lighting in that group. Lights go off after time
delay.
• ON to 70% one hour before sunrise.
• Switches completely off when the photocell
thresholds have been reached.
Motion detectors on each pole input the TOP900s.
Peer-to-peer communication allows for proximity
grouping and Direction of Travel features to bring
up lighting progressively as one moves through the
parking lot.

Lighting
• 80 watt dimming LED shoe box fi xtures mounted
on 20 foot poles spaced 100 feet apart

• For example, when a vehicle enters the parking
lot at the entrance on the right, the last fixture
from the street entrance and the two fixtures at
each parking entrance come up to high. (Poles
outlined in blue).

• Nighttime operation is high/low and on/off
TYPICAL PARKING LOT OPERATION
TYPICAL PARKING LOT OPERATION

Light
Light
Output
Output

100%
100%

• If the vehicle enters the right hand parking section, when either of the motion detectors on the
first two fixtures circled in pink detect movement,
lighting on all poles in that group come up to high.

Motion Detection
Motion Detection

70%
70%
50%
50%
30%
30%

Lights on
Lights on

Lights off
Lights off
1200
1200

1000
1000

0800
0800

0600
0600

0400
0400

Time
Time

0200
0200

2400
2400

2200
2200

2000
2000

1800
1800

1600
1600

1400
1400

1200
1200

0%
0%

For nighttime special events, LumeStar software
allows city offi cials to easily amend the lighting
schedules to meet those needs.

TYPICAL PATHWAY OPERATION
TYPICAL PATHWAY OPERATION

Light
Light
Output
Output

100%
100%
70%
70%
50%
50%
30%
30%

Motion Detection
Motion Detection

Lights on
Lights on
1200
1200

1000
1000

0800
0800

0600
0600

4803 B Street
Sacramento, CA 95819
916.400.3535

0400
0400

Time
Time

0200
0200

2400
2400

2200
2200

2000
2000

1800
1800

1600
1600

Califoria Office:

1400
1400

1200
1200

0%
0%

• If the vehicle proceeds into the detection zone of
the first two fixtures circled in green, all lighting
in that zone will come up to high. This continues
throughout the lot on either side of the parking
sections. Pedestrian traffic coming from the
pathways or walking through the parking lot will
activate the appropriate zoned lighting as well.

Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Group 2

Control Solution

City Parking Lot B
City parking lot B feeds into the lake and pathways
as well as the museum. Parking lot B has one vehicle
entries and two pedestrian pathways.

Lumewave 900 series modules mounted to each
fixture automatically turn lighting on and off based
on photocell settings:
• ON to 70% thirty minutes after sunset.
• Increases to 100% at dark. Motion detectors
provide high/low operation of 100% to 50%
based on the presence of people.
• At 2200 hours, high/low operation drops to
100% and 30%.
• OFF at midnight. Any motion detection brings up
all lighting in that group. Lights go off after time
delay.
• ON to 70% one hour before sunrise.
• Switches completely off when the photocell
thresholds have been reached.

Lighting
• 75 watt bi-level induction or LED shoebox fixtures
mounted on 20 foot poles spaced 100 feet apart
• Nighttime operation is high/low and on/off

Group 3

Motion detectors mounted on each pole will input
the TOP900s. Peer-to-peer communication allows
for Geo-Proximity grouping and Direction of Travel
features to bring up lighting progressively, surrounding the traveler in a sphere of light as one moves
through the parking lot.

Control Solution

Museum Parking Lots
Lighting for the museum parking lots are controlled to
match the museum’s hours of operation.

Lumewave 900 series modules mounted to each
fixture automatically turn lighting on and off based
on photocell settings:
• ON to 70% thirty minutes after sunset.
• Increases to 100% at dark. Motion detectors
provide high/low operation of 100% to 50%
based on the presence of people.
• At 2200 hours, high/low operation drops to
100% and 30%.
• OFF at midnight. Any motion detection brings up
all lighting in that group. Lights go off after time
delay.
• ON to 70% one hour before sunrise.
• Switches completely off when the photocell
thresholds have been reached.

Lighting
• 75 watt bi-level induction fi xtures, mounted on
twenty foot poles spaced 100 feet apart
• Nighttime operation is high/low and on/off

Califoria Office:

4803 B Street
Sacramento, CA 95819
916.400.3535

Motion detectors mounted on each pole will input
the TOP900s. Fixtures are grouped so detection by
any sensor brings up all lighting in the parking lot.
When the museum has special nighttime events,
officials can use LumeStar software to amend the
lighting schedule so lights are at suitable levels until
the event ends.

Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Group 4

Control Solution

Pathways, Woods, Lake
Pathways lead from all the parking lots throughout the park
and around the lake. The pavilion and nearby grass areas
are utilized by the public and by the city for special events.

Lumewave 900 series modules mounted to each
fixture automatically turn lighting on and off based
on photocell settings:
• ON to 50% thirty minutes after sunset.
• Increases to 100% at dark. Motion detectors provide high/low operation of 100% to 50% based
on the presence of people.
• Lumewave’s Direction of Travel feature will determine the direction of movement and will bring up
lighting on 1, 2 or 3 poles ahead.
• On to 70% one hour before sunrise.
• Switches completely off when the photocell
thresholds have been reached
Motion sensors, pole-mounted throughout the pathways leading away from the lake, automatically bring
lighting in that group back to 100% to illuminate the
area for pedestrians and bicyclists.

Lighting
• 40 watt induction type, bi-level Acorn fixtures
mounted on 10 foot poles, spaced 50 feet apart
• Nighttime operation is high/low and on/off

• When motion is detected by any one of the sensors, all lighting in that group switches back to
100%.
• Fifteen minutes after the last sensor detects motion, lighting drops back down to 50%.

Products

Califoria Office:

4803 B Street
Sacramento, CA 95819
916.400.3535

Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

TOP900-TL
TOP900-TL: Wireless Control Lighting Module
Lumewave’s TOP900-TL wireless grid-smart lighting control module brings
a new level of savings and control to outdoor lighting.
The module mounts to the Lumewave supplied, twist-lock photocell type
connector installed either by the fixture manufacturer, or during fixture
retro-fit , that allows the control cable to pass through it into the housing
for connection to the lamp driver within. The location of the pass-through is
water-proof.
The module is versatile enough to operate with LED and eHID ballast,
plasma and induction light sources. Lumewave modules also provide feedback to users regarding the condition of lamps and ballasts, energy usage,
power quality, and exact location of the fixture.
Fixtures can be addressed and grouped for unified on/off, high-low
stepped dimming with off, tri-level stepped dimming with off, or 0-10 volt
linear dimming operation. The TOP900 modules provide adjustable photocell thresholds as well as an time of day and astronomical clock with up to
9 time-of-day actions for additional savings.
Through the use of LumeStar front-end software, grouping and operational
parameters are simply set. In addition, high-value indicators regarding the
health of the fixture, lamp/ballast failure, energy consumption, and power
quality are relayed back to the user on whatever schedule the user chooses. No longer will crews have to drive from location to location looking for
outages and day burners. Work orders are automatically generated for the
customer.

Control HID, LED, LEP
& Induction Lamps
• Control Profiles and interfaces
ºº Power to fixture on/off
ºº Bi-level with OFF
ºº 0-10V (sink) dimming control with 0V
turning fixture power Off
ºº Dimming control in 5% increments
• Control Events & Schedules

The Lumewave’s Gateway Modules automatically select network and channels to insure interference-free operation. Gateways are highly reliable with
a range of 5 miles (base station, antenna dependent) and networks may
have an unlimited number of devices on them. A minimum of one gateway
is required per site.

ºº
ºº
ºº
ºº

Weekday & weekend schedules
Special event schedule
Schedule up to 9 control events/day
Scheduled events based on time of day
and/or astronomical time
ºº Schedule use of motion sensors and
photocell
ºº Real-time commands and overrides

Four Gateways Interfaces are available:
1. USB
•
•
•
•
•
•
•

2. Ethernet
3. Wi-Fi
4. Cellular

Califoria Office:

4803 B Street
Sacramento, CA 95819
916.400.3535

Power Metering (Revenue Grade)
Data Logging
Failure detection and reporting
Photocell thresholds synchronization
Motion detector input
Emergency call button input
Over the air flashing (program updates)

Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Electrical Specifications

Wireless Specifications

• Replaces existing photocell & receptacle

Wireless Standard: IEEE 802.15.4

• No need to penetrate fixture to pull wires

Operating Frequency: 902—928Mhz

• All wiring routed
through Specifications
threaded 1/2” nipple
Electrical

Wireless Specifications

• Operating Voltage: 90-305Vac 50/60Hz
 Replaces existing photocell & receptacle
• Operating Temperature: -40C to +70C
 No need to penetrate fixture to pull wires
• Fixture
1000W/1800VA
 AllPower
wiringContact:
routed through
threaded 1/2” nipple

Operating
Voltage:
90
-305Vac
50/60Hz
• Dimming: 0-10V (Sink)
 Operating Temperature: -40C to +70C
• Failsafe: Power ON, Lamp High, 0-10V = 100%
 Fixture Power Contact:: 1000W/1800VA
• Motion
detector input
 Dimming: 0-10V (Sink)
• Emergency
CallPower
Button
Input
 Failsafe:
ON,
Lamp High, 0-10V = 100%
 Motion
detector
input
• Photocell
daytime
override
 sensor
Emergency
Call Button
Input
• Tilt
for knock-down
alert
(Optional)
 Photocell daytime override
• Real-time
Clock w/battery
backup
 Tilt sensor
for knock-down
alert (Optional)
• Programmable
day and/or
Astronomical
 Real-timeTime
Clockofw/battery
backup
time
events and
schedules
 control
Programmable
Time
of day and/or Astronomical time
control—events
and schedules
• Distributed
process
Event schedules
executed

Distributed
process
Event
exeat unit. No need for frontend to beschedules
on line
cuted at unit. No need for frontend to be on line
• Real-time
overrides
of all control
functions
 Real-time
overrides
of all control
functions
• Real-time
(demand
incident)
overrides
of all of all
 Real-time
(demand
incident)
overrides
schedules
schedules
 IP66
• IP66

Spread Spectrum: DSS

Channels:
10
Wireless Standard:
IEEE 802.15.4
Operating Frequency:
902—928Mhz
RF power:
Adjustable to +24dbm (250mw)
Spread Spectrum: DSS
Antenna: Internal/external 1/4 wave monopole
Channels: 10
Range:toBase
to TOP
module = 2-5 miles (LOS)
RF power: Adjustable
+24dbm
(250mw)
Antenna: Internal/external
wave@ monopole
Range: TOP1/4
to TOP
25’ AGL (LOS) 2 miles
Range: Base to Range
TOP module
=
25
miles
(LOS)
Extender: TOP module
can repeater
Range: TOP to TOP @ 25’ AGL (LOS) 2 miles
Range Extender: TOP module can be repeater

1.
2.
3.
4.
5.
6.
7.
8.


Low Voltage Control Wiring
Voltage
Relay DriverLow
Output
(Ext 1) Control Wiring
N/O - Dry Relay Contact (Bi-level Control)
1. Relay
Driver
OutputControl)
(Ext 1)
C - Dry Relay
Contact
(Bi-level
0-10V
2. N/O - Dry Relay Contact (Bi-level Control)
Ground (DC)
3. C - Dry Relay Contact (Bi-level Control)
+12V DC
4. 0-10V
Motion Detector
Input
Call Button 5.
InputGround (DC)
6. +12V DC for Motion Sensor
Line Voltage Wiring
7. Motion Detector Input
Line (Black)
8. Call Button Input

• UL

Line Voltage Wiring

** Requires fixture to be supplied
** Requires fixture to be supplied with Lumewave’s
with Lumewave’s twist-lock
installed by manufacturer
twist-lock photocell
receptacle
•  Line
(Black)
photocell receptable installed
by manufacturer
•  Common (White)

•  Switched Power (Red)

Fixture Housing (Top)

Switched
110 – 277Vac To Fixture

Common

Common

L1
110 – 277Vac

Bi-Level
Lamp Driver

C
N/O

0-10V Dimming
Lamp Driver

+12V
GND
MOT

0-10v

Wattstopper
FS-305-LU

Fixture Housing (Bottom)

Califoria
Office:
Corporate

4803 B Street

4803 B Street Sacramento,
(Suite100) CA 95819
916.400.3535
Sacramento, CA 95819
(916) 400-3535

Sale & Technical:
Sales and Technical Support:
Support
3807 Saddle Trail
Parker, Texas 75002
(972) 333-0080

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

LumeStar Wireless Control System
LumeStar
Wireless
Control
System
LumeStar
Wireless
Control
System
Lumewave's “LumeStar” wireless lighting control
Lumewave's
“LumeStar”
wireless
control
network
is assembled
from lighting
a number
of building
network
is assembled
a number
of building
Lumewave’s
“LumeStar”
wirelessfrom
lighting
control network
is assembled
blocks:
blocks:
from a number of building blocks:
A. Wireless control modules
A. Wireless
control
modules
A. Wireless
control modules
B. Gateway
B.
Gateway
B. Gateway C. Control Software
C. Control Software
C. Control Software
There are a number of topologies
There are
number
of topologies
thatacan
be used:
There arethat
a number
topologies that can be used:
can beofused:
1. USB to gateway
1. USB to gateway
1. USB
gatewayto gateway
2. toEthernet
2. Ethernet
to 3.
gateway
2. Ethernet
to gateway
Wi-Fi
to gateway
3.to Wi-Fi
gateway
4. toCellular
to gateway
3. Wi-Fi
gateway
4. Cellular to gateway
4. Cellular to gateway

TOP900

TOP900

Control
Gateway Control Software
Gateway
Software

Example of Enterprise Level WWAN Network Using Cellular Gateways
Example of Enterprise Level WWAN Network Using Cellular Gateways

Example of Enterprise Level WWAN Network Using Cellular Gateways

Corporate Office:

Califoria Corporate
Office: 4803
4803
B Street
Office:
B Street

Sacramento,CA
CA 95819
95819
4803 BSacramento,
Street
916.400.3535
Sacramento,
CA
95819
(916) 400-3535
(916) 400-3535

Sales and Technical Support:
Sale &
Technical: 3807 Saddle Trail
Sales and
Technical
Support:
3807
Saddle
Trail
Support
Parker, Texas 75002
3807 Saddle
Parker,Trail
Texas
75002
972.333.0080
Parker,(972)
Texas333-0080
75002
(972) 333-0080

LumeStar
WirelessAddressing
Network Addressing
Scheme
LumeStar Wireless
Network
Scheme
Customers

Unlimited Customers

Sites

Unlimited Sites

Networks
255/Site

Groups
255/Network

Types
255/Group

Devices

Unlimited Devices/Group

Enterprise Level Control
Customer Level Control

Standalone System
Site 1

Customer 1

Network 1

Group 1

Network 255

Group 255

Device 1

Device Type 1

Type 255

Device (n)
Site (n)

Customer (n)

n = Unlimited

Customer
Site 1
Site 2
Site (x)
NWK 1
NWK 2
NWK (255)
Group 1
Group 2
Group (255)

Control Profile
Device (1)
Device (x)

Corporate Office:
4803 B Street
4803 B Street
Sacramento, CA 95819
Sacramento,916.400.3535
CA 95819
(916) 400-3535

Califoria Office:

Schedule

Sales and Technical Support:
Sale & Technical:
3807 Saddle Trail
Support
Parker, Texas 75002
(972) 333-0080

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Wired Ethernet

Wired Ethernet
Wired Ethernet

Wireless (Wi-Fi) Ethernet

Wireless (Wi-Fi) Ethernet

Corporate Office:
4803 B Street
Corporate
Office:
Sacramento,
CA 95819
4803
B
Street
(916) 400-3535
Sacramento, CA 95819
400-3535
Califoria(916)
Office:
4803 B Street

Sacramento, CA 95819
916.400.3535

Wireless (Wi-Fi) Ethernet

Sales and Technical Support:
3807 Saddle Trail
Sales and
Technical
Parker,
Texas
75002Support:
3807
Saddle
Trail
(972) 333-0080
Parker, Texas 75002
(972) 333-0080 Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

USB Radio to Network

Corporate Office:
4803 B Street
Sacramento, CA 95819
(916) 400-3535
Califoria Office:

4803 B Street
Sacramento, CA 95819
916.400.3535

USB Radio to Network

Sales and Technical Support:
3807 Saddle Trail
Parker, Texas 75002
(972) 333-0080
Sale & Technical:
Support

3807 Saddle Trail
Parker, Texas 75002
972.333.0080

Internet

LumeStar

Cellular
Server
(PPTP VPN)

WWAN
(GPRS or 3G Cellular)

Cellular Provider’s VPN
Cellular Provider’s VPN
900Mhz NWK

900Mhz NWK

NWK2/Group 1
NWK1/Group 1
NWK2/Group 2

NWK1/Group 2

GPRS or 3G Gateway

GPRS or 3G Gateway

Lumewave, Inc
Drawn By: MKK

VPN Based Cellular Network Com
Date: 3-2-11

Rev: A

Outdoor

Features
• Quick mount wall plate mounts
directly to 3-1/2" octagon or
4" square outlet box for easy
installation.

• Heavy duty, die cast aluminum
housing.
• Die-cast aluminum heat sink
designed for excellent thermal
transfer to extend component
life.

• Polyester powder finish for
impact, corrosion and UV
resistance.

• Silicone gasketing provides
protection against moisture.

• Furnished with surge protector.

WTM/WRM/WBM

• Components are RoHS compliant.
• LED light engine and driver are
field replaceable.

LED Medium Full Cutoff Wall Light

• Certified to meet UL 1598
standards for wet location, and
40°C ambient.

• Tempered glass lens.

Dimensions
10-7/8"
(276.2 mm)

16"
(406.4 mm)

9"
(228.6 mm)

WTM

14-1/2"
(368.3 mm)

10-3/4"
(273.1 mm)

9"
(228.6 mm)

The LED Medium Full Cutoff Wall
Light offers a sleek design and cutoff
performance with a wide range of uses.
It delivers the lighting needed for the
exteriors of retail buildings, businesses,
walkways, underpasses or entrance doors.

4-13/16"
(122.2 mm)

WRM
3-1/2"
(88.9 mm)

1-3/4" DIA. HOLE
15-1/4"
(387.4 mm)

10-1/2"
(266.7 mm)

8-3/8"
(212.7 mm)

MOUNTING PLATE

Accessories (Order Separately)

WBM

PC-MT – Photo Control Twist Lock, Multi–volt (must have PCR Option)
PC-48 – Photo Control Twist Lock, 480 volt (must have PCR Option)
PCR-SC – PCR Shorting Cap
(For additional descriptions of Wall Light accessories refer to pages 861-862.)

Green Product Choice: WTM40WLU-MC3-AL
–

L

–

–

Voltage

Lens

Options

34 – 347
U – Universal 120-277
volts 50Hz or
60Hz

Blank – Clear Tempered
Glass
FGS – Flat Solite
Diffusing
Tempered Glass
Lens

WDF – Wired Double Fuse45
WSF – Wired Single Fuse46
PE – Button Photo Control
PCR – Photo Control Receptacle13

Wattage
40W – 40W Neutral
White (4100K)
60W – 60W Neutral
White (4100K)

–

Family

Lamp Source

WTM
WRM
WBM

L – LED

Optics
SC2 – Wide Distribution
MC3 – Medium Distribution
FWT – Forward Throw

Paint Colors
BLANK – Dark Bronze
Textured
WT – White Textured
BK – Black Textured
AL – Silver Alum. Textured
NP – Gray Alum. Textured
GY – Industrial Gray
Textured
(consult factory for other colors)

General Notes
All options are factory installed.
All accessories are field installed.

Footnotes
Order Twist Lock Photo Control separately
Use with 208 and 240 volt.
Use with 120, 277, and 347 volt.

13
45
46

Predicted L70 Lifetime

25°C Ambient - >60,000 hours
40°C Ambient - >60,000 hours
(based upon LED manufacturer’s supplied
LM-80 data and in-situ laboratory testing)

For more information concerning the WTM/WRM/WBM LED Medium Full Cutoff Wall Light, consult
specification sheet number WL-43171 at www.daybrite.com. Consult the website and other product
literature for warranty information. Data subject to change without notice.

Philips Day-Brite, Solutions Volume 7

841

40 and 60 watt LED

JOB NAME
TYPE

The LED Medium Full Cutoff Wall Pack offers a
sleek design and cutoff performance with a wide
range of uses. It delivers the lighting needed for
the exteriors of retail buildings, businesses,
walkways, underpasses or entrance doors.

ORDERING MATRIX
SAMPLE CATALOG NUMBER: WTM60WLU-FWT-BK

L
FAMILY
WTM
WRM
WBM

–

LAMP SOURCE
L - LED

OPTICS
SC2 - Wide Distribution
MC3 - Medium
Distribution
FWT - Forward Throw

VOLTAGE
34 - 347 volt
U - Universal
120-277
volts 50Hz
or 60Hz

WATTAGE
40W – 40W Neutral
White (4100K)
60W – 60W Neutral
White (4100K)

–

ACCESSORIES (order separately)
PC–MT - Photo Control Twist Lock, multi-volt (must
use PCR optiton)
PCR–SC - PCR Shorting Cap
(For additional descriptions of Wall Light accessories
refer to sheet number OA-50030.)

–

–

PAINT COLORS
BLANK - Dark Bronze
Textured
WT - White Textured
BK - Black Textured
AL - Silver Aluminum
Textured
NP - Gray Aluminum
Textured
GY - Industrial Gray
Textured
(Consult factory for other
colors)

OPTIONS (add as suffix)
LP - Lamp with fixture
WDF - Wired Double Fuse45
WSF - Wired Single Fuse46
PCR - Photocell Receptacle13
PE - Photo Control
Footnotes:
13
Order Twist Lock Photo Control separately.
45
Use with 208 and 240 volt.
46
Use with 120, 277 and 347 volt.

LENS
BLANK - Clear Tempered
Glass Lens
FGS - Flat Solite
Diffusing
Tempered
Glass Lens

General Notes:
All options are factory installed.
All accessories are field installed.
Data subject to change without notice.

W T M / W R M / W B M - L E D M E D I U M C U T O F F WA L L PA C K

WTM/WRM/WBM- LED
MEDIUM FULL CUTOFF
WALL PACK

Predicted L70 Lifetime:
25°C Ambient - >60,000 hours
40°C Ambient - >60,000 hours
(based upon LED manufacturer’s supplied LM-80
data and in-situ laboratory testing)

DIMENSIONS
WRM

4-13/16"
(122.2 mm)

9"
(228.6 mm)

3-1/2"
(88.9 mm)

1-3/4" DIA. HOLE

10-3/4"
(273.1 mm)

14-1/2"
(368.3 mm)

MOUNTING PLATE

WTM
16"
(406.4 mm)

15-1/4"
(387.4 mm)
10-7/8"
(276.2 mm)

10-1/2"
(266.7 mm)

8-3/8"
(212.7 mm)

WEIGHT = 19 lbs. (max.)

WL-43171

9"
(228.6 mm)

WBM

PHOTOMETRICS
1
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1

2
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3

3

2

1

0
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CATALOG NUMBER:
TEST NUMBER:
LAMP:
WATTAGE:
LUMENS:
TILT ANGLE:
MOUNTING HEIGHT:

WTM60WL-MC3
28830
LED
62
2575
0°
15 FEET

CATALOG NUMBER:
TEST NUMBER:
LAMP:
WATTAGE:
LUMENS:
TILT ANGLE:
MOUNTING HEIGHT:

WTM60WL-SC2
28826
LED
62
2603
0°
15 FEET

.1

2

3

MOUNTING MULTIPLIER
HEIGHT
25'
0.36
20'
0.56
15'
1.00
12'
1.56
10'
2.25
8'
3.52

DESCRIPTION/CATALOG NUMBER
WTM60WL-SC2-FGS
WTM60WL-MC3-FGS
WTM60WL-FWT-FGS
WTM40WL-SC2
WTM40WL-MC3
WTM40WL-FWT
WTM40WL-SC2-FGS
WTM40WL-MC3-FGS
WTM40WL-FWT-FGS

PRODUCT FEATURES
Certified to meet UL 1589 standards for wet location,
and 40°C ambient for all lamp wattages listed.

1

1. Heavy duty, die cast aluminum housing.

5

2. Die-cast aluminum heat sink designed for excellent
thermal transfer to extend component life.
3. Silicone gasketing provides protection against
moisture.
4. Quick mount wall plate mounts directly to
3-1/2" octagon or 4" square outlet box for easy
installation.

4

5. Polyester powder finish for impact, corrosion and UV
resistance.
6. Tempered glass lens is thermal and shock resistant.

6

7. Furnished with 10kV surge protector.
8. Components are RoHS compliant.

3

9. LED light engine and driver are field replaceable.

2

5 Year Limited Warranty

DAY-BRITE LIGHTING • www.daybritelighting.com
776 South Green Street • Tupelo, Mississippi 38804 • PH: (662) 842-7212 • FAX: (662) 841-5501
CANADIAN DIVISION
189 Bullock Drive • Markham, Ontario L3P 1W4 • PH: (905) 294-9570 • FAX: (905) 294-9811
©JUNE 2010 All rights reserved.

Note: Photometric values based on tests
performed in compliance with LM-79

ADDITIONAL TEST NUMBERS

UNITS SHOWN IN TERMS OF MOUNTING HEIGHT
INITIAL FOOTCANDLES SHOWN

WL-43171

LIGHT LEVEL
MULTIPLYING FACTORS

3

1
2

WTM60WL-FWT
28822
LED
62
2634
0°
15 FEET

3

1

2

CATALOG NUMBER:
TEST NUMBER:
LAMP:
WATTAGE:
LUMENS:
TILT ANGLE:
MOUNTING HEIGHT:

TEST NUMBER
28827
28831
28823
28835
28833
28840
28836
28832
28841

WATTAGE
62
62
62
42
42
42
42
42
42

LUMENS
2283
2367
2421
2005
1957
1934
1556
1799
1801

BSP3-120 / BSP3-208-240 / BSP3-277
BSP3-347 / BSP3-480
3-Pole LED Driver & Ballast Surge
Protectors - Enhanced

The BSP3 series of products are designed
to be used in conjunction with electronic
fluorescent and HID ballasts and LED
Drivers to provide an additional level of
surge and transient protection in industrial and commercial applications

Features
 The BSP3 Series are 3-leaded devices that protect LineGround, Line-Neutral, and Neutral-Ground in accordance with
IEEE / ANSI C62.41.2 guidelines.
Model

Clamping Voltage

Surge Rating 2mS

BSP3-120

150

120 J

BSP3-208-240

275

190 J

BSP3-277

320

273 J

BSP3-347

420

320 J

BSP3-480

550

360 J

 BSP3-120 is for use on 120V ballasts/drivers
 BSP3-277 is for use on 277V or Universal Voltage ballasts/
drivers
 BSP3-347 is for use on 347V ballasts/drivers

Dimensions

 BSP3-480 is for use on 480V ballasts/drivers
 Surge current rating = 10,000 Amps using industry
standard 8/20 uSec wave
 High temperature, flameproof plastic enclosure, 85ºC maximum surface temp rating

2.85”

 Thermally Protected Transient Overvoltage Circuit

Wiring

LOAD

IP-65

RoHS Compliant

04-28-11

Thomas Research Products ● 11548 Smith Drive ● Huntley, Illinois 60142 ● Phone: 847-515-3057● Fax: 847-515-3047 ● www.thomasresearchproducts.com

COMMERCIAL OCCUPANCY SENSORS & CONTROLS

EW Low Voltage Outdoor Motion Sensor
Adjustable light level and
time delay settings

24 VDC operation

270 degree field
of view

Rated for use in temperature
range of -40° to 130°F

Works with DM-105-WP for high/low
control of outdoor HID lighting
Weatherproof and raintight
for reliable performance

PROJECT
LOCATION/TYPE

Product
Overview

Description

Applications

WattStopper’s EW outdoor motion sensors provide
occupancy based control of outdoor lighting.
Raintight and rated for -40°F to 130°F, EW sensors
perform reliably in all weather conditions.

The low voltage EW sensors are ideal to use
in conjunction with WattStopper DM-105-WP
outdoor HID control module. Here, the EW allows
the outdoor HID lighting to switch between high
and low based on motion detection. Applications
include walkways, parking lots, dock lighting and
warehouses. When used with a power pack, the
low voltage EW also provides an outdoor lighting
control solution for areas where line voltage is not
available or where the load is too large for a single
line voltage sensor to handle.

Operation
EW sensors operate at 24 VDC and are mounted
onto a standard, outdoor junction box. Utilizing
advanced passive infrared (PIR) technology, the
sensors detect the difference between infrared
energy in motion and the background space to
turn lighting on when a person or vehicle enters
the coverage area. After the area is vacated and
the time delay elapses, lighting automatically
turns off. The EW’s dual PIR detectors and three
level lens increase the detection density as well
as the accuracy of motion detection.

Features

• Sensors can be mounted on walls, eaves, or
ceilings for installation convenience
• 270° coverage pattern
• Front rotates for easy coverage adjustment
• Precision, double-shot tooling with internal silicon gaskets prevents water and dust
contamination
• Optional override-ON to turn lights on remotely
for the length of the time delay
• User-adjustable time delay from 12 seconds to
16 minutes

www.wattstopper.com
800.879.8585

• Adjustable light level setting allows users to
set the level at which lighting will turn on upon
occupancy
• ASIC enhances reliability and helps to eliminate
false triggers
• Pulse Count Processing eliminates false triggers and provide RFI and EMI immunity
• Includes hardware for mounting sensor to standard 4” round outdoor junction box

Wiring &
Installation

•
•
•
•
•

Operating temperature range -40°F to +130°F
UL 773A rated raintight
24 VDC operation
270° coverage
Adjustable light level of 0.5 to 200 footcandles
(5.4 - 2,152.8 lux)

Installation & Positioning

• 1/2” threaded nipple fits standard NEMA
weatherproof fixture fitting
• Sensor dimensions: 6.7” x 3.2” x 2.2” (170mm x
80mm x 55mm)
• Five year warranty

Mounting Diagrams

Ceiling/eave mounting

Wall or pole mounting

EW Wiring with DM-105-WP HID Control

EW and Power Pack Wiring
White (Neutral)

24VDC Control Output from Sensor

Black

Power
Pack

Red (Load)

Switch

Lighting
Load

Blue

White

Hot

Black

N

Red

Blue

Black

+24 VDC Out to Sensor

Red

EW Sensor

Red (Line)

Common (Return) from Sensor

Control Output 24VDC (BLU)

Coverage

WHITE

Control Return (BLK)

EW Sensor

DM-105-WP

WH/ORG

CAP

BLACK
WH/BLUE

Ballast

CAP

+24VDC (RED)

Coverage Pattern

EW-205
Coverage (270°)

90°

8ft
(2.4m)
9.5ft
(3m)

Ordering
Information

Catalog No.

Color

25ft
(8m)

52.5ft
(16 m)

Voltage

Current

Coverage

EW-205-24-W

Arctic white

24 VDC

8 mA

270°

EW-205-24-G

Arch. grey

24 VDC

8 mA

270°

Pub. No. 17204 rev. 11/2009
www.wattstopper.com | 8 0 0 . 8 7 9 . 8 5 8 5

COMMERCIAL OCCUPANCY SENSORS & CONTROLS

Specifications

RoadStar

Beautifully efficient
Philips Roadstar Series with customizable LED light control

Innovative solutions,
sustainable performance.
Pure performance
All LED luminaires are not created equal. The
Roadstar was created to help those responsible
for lighting our world succeed in their energy
conservation goals. Through affordable optimal
photometric performance the Roadstar gives all
project owners from those at Department of
Transportations, utilities, transit authorities and
municipals the opportunity to meet their energy
conservation goals without sacrificing performance,
beauty or safety.

Built to last
This versatile lighting solution was designed to last.
The Roadstar, with it’s over 70,000 hour lifespan,
pushed that concept to the maximum. Not having
to deploy maintenance personnel to replace
lamps and electrical components can save any user
considerable time and money. The durable IP66
sealed construction, excellent thermal management
and resistance to the elements, makes the Roadstar
an extremely tough, lumen generating power house
that simply cannot be outperformed.
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Roadstar Series

Physical characteristics
45 1/8" (1146 mm)

13 1/4" (337 mm)

13 3/4" (349 mm)

4 1/4" (114 mm)

4 7/8" (124 mm)

29 3/4" (756 mm)

GPLS
EPA: 0.76 sq. ft.
Weight: 20 lbs (9.1 kg)

GPLM
EPA: 1.10 sq. ft.
Weight: 31 lbs (14.1 kg)

Lamps / LED
Lamp code definition / 40W 49LED 4K
Lamp wattage
Number of diodes (LED)
Color temperature

Voltage
120 / 208 / 240 / 277
Includes surge protector 10KV

Roadstar Series

3

Cross reference Roadstar
vs. cobrahead luminaire

Optical systems / LED
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Roadstar Series

Light control
To obtain a better light control, the technology employs a mix of low beam, medium beam, and high beam lens control,
generating more lumens in the target lighting zone, increasing pole spacing up to 8 times greater than the mounting
height, and reducing glare.

LOW BEAM

MEDIUM BEAM
90°

90°

90°

80°

80°

80°

70°

70°

70°

60°
0°

10°

20°

30°

40°

50°

HIGH BEAM

60°

60°
0°

10°

20°

30°

40°

50°

0°

10°

20°

30°

40°

50°

High beam, medium beam, and low beam light management
gives the Roadstar better light control and better lumen targeting.

EXAMPLE:
LE2
FULL CUT-OFF OPTICAL SYSTEM
Spacing up to 6-8 times mounting height

MEDIUM
LOW

More lumens / Less glare

Roadstar Series
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Superior performance
Customize this luminaire with stunning precision to cast light only where you want light to be cast. It uses up to 50%
less energy than traditional cobraheads but 100% pure dark-sky compliant performance. The Roadstar’s LifeLED light
engine generates light that is uniform in intensity, and Philips patented light stretching technology inside the LifeLED
engine provides the widest possible pole spacing for a luminaire of its kind. The Roadstar incredible light control
provides pole spacing up to 8 times its mounting height. This reduces the quantity of poles (thus luminaires) needed to
illuminate any given project and allows any site to keep its existing infrastructure and simply upgrade its cobraheads to
the Roadstar. To counter glare, the Roadstar provides unparalleled uniformity and intensity. This assures security on the
road by not interfering with the vision of drivers, cyclists, and pedestrians.

<<

>>

SPACING UP TO
8 TIMES
MOUNTING HEIGHT

Less luminaires are needed to achieve the same uniformity and intensity of light.

Target lumen
The results of a controlled test comparing a typical 100HPS cobrahead with a 65W Roadstar clearly demonstrate the
light control that is possible to achieve with this luminaire: same lumens in the target area using less power.

MF: .85 / MH: 20’ / RW: 27’

65W Roadstar

3069 lumenS

MF: .72 / MH: 20’ / RW: 27’

AVERAGE HID Cobrahead
PERFORMANCE 100HPS
* The amount of lumens on the targeted lighting zone.

Same light levels for a fraction of the energy usage.
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Roadstar Series

2761 lumenS

LifeLED lifespan
With a light source that lasts well over 70,000 hours (over 16 years) and with extremely low maintenance needs, the Roadstar
will deliver whatever is required of it, while asking very little in return.
LM80 tests performed on the Roadstar clearly demonstrate that it not only meets criteria, it greatly surpasses them, giving
it a lifespan that well exceeds the 70,000 hour mark thanks to better thermal management and lower current needs.
The lifespan of an LED luminaire is measured using lumen depreciation. When the LEDs in an LED light engine reach 30% lumen
depreciation, they should be replaced. However, since the lumen depreciation in the LifeLED engine happens slower thanks to
better thermal management (65°C), better junction temperature management (82°C), and lower current usage (570mA), when
the Roadstar reaches 70,000 hours of use, its lumen depreciation will still be well under 30%.

Ambient
at led

LED manUfactureR LM80 REPORT
Roadstar values

these values represent
the 90W49LED results

Junction
at led

Current

Lifespan

85°C

112°C

700mA

70000

65°C

82°C

570mA

+ 70000

Rigorous testing has proven that the advanced system configuration of the
Roadstar assures over 70,000 hours of life.

Roadstar Series
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Reliability
The technology of the Roadstar can take anything the environment can throw at it, from extreme temperatures that
range from -40°C/-40°F to 50°C/122°F, to intense weather conditions. The Roadstar’s IP66 sealed optics protect its
light source, and its robust, 3G (ANSI C136.31 Table 2—Vibration test levels—Bridge/overpass applications) vibration
resistant construction protects the rest of this reliable lighting solution. Heat is managed through a built-in external
heat-sink as well an aluminium MCPCB* printed circuit board, far superior to the typical FR4 fiberglass boards, and
considerably more recyclable.

°C

> 65
> 61
> 57
> 53
> 49
> 45
> 41

Optimized thermal
management thanks to
an MCPCB* printed
circuit board.

> 37
> 33
> 29
> 25

* MCPCB Metal core printed circuit board

Luminaire options
BL
CDMG
DMG
PH8
RC
WPG

Bubble level
Dynadimmer control
0-10 volt dimming-ready power supply
Photoelectric cell, twistlock type includes receptacle
Receptacle for a twist-lock photoelectric cell or a shorting cap
Without protective grid

Photoelectric cell

Bubble level

Mountings
• 4 Bolt connection
• Horizontal tenon 1.9” to 2 3/8” OD
• Adjust tilt +/- 5 degrees
• Contact factory for additional mounting options

8

Roadstar Series

Philips Dynadimmer
dimming control
• Intelligent/autonomous self setting module
• Requires 3 full nights to adjust (Full power otherwise)
• Install and forget
• Choose between 3 different scenarios (8, 6 and 4 hours of dimming)
• Choose between 3 different dimming level (75%, 50% and 25%)
• Customized programming available

Dynadimmer Software

Dynadimmer Programmer (optional)

Dynadimmer software
A dimming schedule is created in the Dynadimmer software.
There are several variables that allow the configuration of a
dimming schedule. Light levels D1 to D5 can be chosen within
the range that the selected driver allows. The time frames T1
to T5 can be chosen freely to accommodate any requirement.

Dynadimmer Programming Kit (Optional)
The dimming shape can also be easily be
downloaded into the optional Dynadimmer
programmer. The Dynadimmer programmer
then enables the user to program the individual
Dynadimmers either on or off-site.

D1

D5

100%
80%

D4

D2

60%

D3

40%
20%
0%
12 pm

T1
2 pm

4 pm

6 pm

T2
8 pm

3 pm

10 pm
12 am
11 pm

T4

T3
2 am

4 am

6 am

T5
8 am

10 am

12 pm

5 am

Example dimming schedule using Dynadimmer
General Operation
A dimming schedule is easily created within the Dynadimmer software. This easy-to-use software enables the user to obtain
not only a quick dimming shape configuration, but also a forecast of energy savings. The dimming schedule may be finetuned and, by means of the Programmer or the USB PC cable, programmed into each individual Dynadimmer 0-10V.

Roadstar Series
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Finishes
The specially formulated Lumital powder coat finish is available in white, grey, black and bare.
Additional colors are available. Consult factory for complete specifications.

Maintenance
With the Roadstar, it is finally possible to replace existing cobraheads without changing the parameters of an existing
infrastructure. It comes in two sizes that adapt to any project or setting, from city roads, highways, bridges and interstates.
The Roadstar requires no special tooling, making it the perfect choice for Departments of Transportation, Utilities, transit
authorities and municipalities that want to take advantage of the simplest yet most efficient way to change their existing
power hungry HID cobrahead lighting for the advantages of energy efficient LED lighting. With the Roadstar, the possibilities
are endless, the results are unique, and making the change is extremely simple.

=
HID

Easily replaces cobraheads. No special tooling required.
Keep your existing infrastructure.
LED

• Tool free access
• Quick access to remove components
• No weight on the door for better performance in vibration testing (3G)
• Light engine is fixed by using self retaining screws for a firm and efficient heat transfer
• Light engine is easy to remove with quick disconnect

Wise / safe investment
The Roadstar is covered by a 5-year warranty from defects in material and workmanship in its intended use. The
Roadstar is one of the most affordable state-of-the-art solutions available on the market for cities, states, provinces,
private projects, institutions and all other energy conscious entities.
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One Philips
Philips is a global company of leading businesses creating value with meaningful innovations
that improve the visibility of our roads and highways. With our collective passion, expertise,
depth and reach, we open up new possibilities powered by advanced technologies. We are
determined to innovate, collaborate and provide unsurpassed value to our customers. The
Philips Roadstar luminaire is a combination of our knowledge in LED design, optics, electronics
and controls that brings all of these together into one unique and powerful luminaire designed
around your needs. We don’t simply manufacture luminaires, we design solutions.

Roadstar Series
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CANDELA
SERIES
Product Overview and Technical information

>>

luminaire > CAND1
bracket > CN1-1A
pole > APR4

CANDELA
SERIES
CANDS1-RMS-M CAND1-CN1

CANDS1-CN1S

CAND3-SM

Traditional Evolution /

CANDS3-SMS

CAND2

Attention to detail is perhaps the
most important aspect of the Candela Series. From the European
inspired nautical design to the wide range of optical systems
available, to the wide assortment of complementary products
that harmonize with this luminaire, no stone has been left unturned
to give decision makers unprecedented flexibility
and design options.

>>

CANDS2

luminaire > CAND1
bracket > PC-1A
pole > APR4-LBC4

GIVING YOU OPTIONS

With a wide range of optical systems, the Candela Series assures photometric efficiency across a variety
of applications. Our optics also guarantee an appropriate and reliable lighting solution for nautical
environments, roads, parks and other urban applications. The Candela Series is a sure choice for
a harmonious integration of any architectural site or urban setting.

ENHANCING YOUR PROJECTS

Traditional style and European inspiration set the tone for the Candela Series. Truly versatile, these
luminaires are well suited to nautical environments, as well as to roadways, parks and other urban
developments. Whatever the project, be it town or country, the presence of Candela luminaires will
bring architectural and landscaped developments to new heights. Functional and with their own
unique style, the Candela Series illuminate the creation of an evolving world.

>>

BENEFITS
>>Wide selection of options, optics, and styles for greater design freedom.
>>Durable and easy to maintain construction.
>>Various heights and sizes for pedestrian scale application.
>>Available in wall mount versions.
>>Exceptional photometric performance.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

>>

CAND1-CN1
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

These globes are available
in the following finishes:

s_cand1_cn_eng.epsCAND1-CN1

E.P.A.: 4.67 sq. ft.
Weight: 58 lbs (26.3kg)

PCC: Clear Polycarbonate
PCO: Opal Polycarbonate
PCCPD: POND Polycarbonate
CAND1-CN1, CANDS1-CN1S and CANDS1-CNS-M
luminaires are UL and CSA approved

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket
with four bolts 3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Guard
Made from round shaped aluminum (6063T5) with 1/2” (13 mm) rods and is mechanically assembled to the access mechanism.
Arm
Twin arms made from welded rectangular aluminum tubing (6061T6) of 2” x 3” (51 mm x 76 mm), with a 1/8” (3 mm) wall thickness,
complete with an access door covering a 2 1/4” x 2 7/8” (57 mm x 73 mm) opening.
Decorative Element
Made from welded die cast aluminum (356), with a 1 5/8”(42 mm) outside diameter.
Central Tubing
Made from aluminum (6063T6), with a 4” (102 mm) outside diameter, complete with a tenon that slips 12” (305 mm) inside the pole.
The tenon is mechanically fastened to the pole by two sets of three setscrews at 120 degrees around the pole.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding top of the bracket.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

ORDERING INFORMATION
PRODUCT

Lamp

Reflector

VOLTAGE

LUMINAIRE OPTION

finish 1

CAND1-CN1-1A

50 MH, medium

RR3

120

DR 2

BE2/TX

CAND1-CN1-2

70 MH, medium

RR3MD

208

GFI 3

BE6/TX

100 MH, medium

RR5

240

150 MH 11, medium

BE8/TX

277

200 MH , mogul

BK/TX

347

11

250 MH 11, mogul

SE3

BR/TX

HS 4

SE5

GN/TX

35 HPS, medium

GN4/TX

50 HPS, mogul

RACE3

70 HPS, mogul

RACE3D

150 HPS 11, mogul

GN6/TX
GN8/TX

RACE5

GY3/TX

200 HPS 11, mogul
250 HPS 11, mogul

RD2/TX
RD4/TX

18 CF 55

WH/TX

26 CF 55
32 CF

NP

55

TG

42 CF 55

TS
40W42LED4K-R
65W42LED4K-R

Remote ballast (pole with an enlarge base)
DR: Duplex receptacle (120 V only)
3
GFI: Duplex receptacle with ground fault interuptor
		 on mounting (120 V only)

HS: House shield
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
triple tube compact fluorescent (lamp not included)
> See end of document for details on line of poles available.

1

4

2
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LED Lamp details

These LED lamp details are showing typical delivered lumens relative to the complete luminaire with EcoSwap.

LED = Philips Lumileds Luxeon R, CRI = 70, CCT = 4000K (+/- 350K)
LED rated life = 70,000 hrs 1 - Driver rated life = 100,000 hrs
Lamp

Typical
delivered
lumens 2

Typical lamp Typical system Typical
Typical
Typical
wattage
current @ current @ current @
wattage 3
(W)
(W)
120 V (A)
240 V (A)
277 V (A)

LED
current
(mA)

HPS
equivalent 4

Luminaire
Efficacy
Rating (Lm/W)

40W42LED4K-R

4093

40

45

0.48

0.24

0.22

333

70

91

65W42LED4K-R

6020

65

70

0.72

0.36

0.32

500

100

86

1

2

System wattage includes the lamp and the LED driver.
Equivalence should always be confirmed by a photometric layout.
Note : Due to rapid and continuous advances in LED technology, LED luminaire
data is subject to change without notice and at the discretion of Philips.

L70 = 70,000 hrs (at ambient temperature = 25°C
and forward current = 500 mA).
May vary depending on the optical distribution used.

3

4

ORDERING SAMPLE
PRODUCT

Lamp

Reflector

VOLTAGE

LUMINAIRE OPTION

finish

CAND1-CN1-1A

100 MH

SE3

240

DR-HS

GN6/TX

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CANDS1-CNS
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

CANDS1-CNS-M mounting details
(A) One 2” hole (51 mm) Ø for wiring
(B) 4 oblong holes 1/2” x 1” (13 mm x 25 mm) for anchoring
Horizontal junction box of 2” x 3” (51 x 76 mm) and
4 anchor bolts of 3/8” Ø (9.5 mm) not included

> Structural members must be present in wall to accept bolts

CANDS1-CN1S

E.P.A.: 3.33 sq. ft.
Weight: 40.5 lbs (18.37 kg)

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket
with four bolts 3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Guard
Made from round shaped aluminum (6063T5) with 3/8” (10 mm) rods and is mechanically assembled to the access mechanism.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.
CANDS1-CNS-1A and CANDS1-CNS-2
Arm
Made from aluminium tubing (6063-T6) of 2” x 3” (51 mm x 76 mm), mechanically assembled.
Decorative Element
Made from welded die cast aluminum (356), with a 1 5/8”(42 mm) outside diameter.
Central Tubing
Made from aluminum (6063T6), with a 4” (102 mm) outside diameter, complete with a tenon that slips 12” (305 mm)
inside the pole. The tenon is mechanically fastened to the pole by two sets of three setscrews at 120 degrees around the pole.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding top of the bracket.
CANDS1-CNS-M
Arm
Twin arms made from welded rectangular aluminum tubing (6061T6) of 2” x 3” (51 mm x 76 mm), mechanically assembled.
Decorative Element
Bent aluminum rod (6063-T5) of 5/8” (16 mm) exterior diameter, welded to the arm.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION4

finish

CANDS1-CN1-1A

50 MH, medium

SR5

120

DR 2

BE2/TX

CANDS1-CN1-2

70 MH 1, medium

SR5D

208

GFI 3

BE6/TX

CANDS1-CNS-M6

100 MH 1, medium

240

BE8/TX

277
35 HPS, medium

BK/TX

347

50 HPS, medium

BR/TX

70 HPS, medium

GN/TX

150 HPS, medium

GN4/TX
GN6/TX

18 CF 5

GN8/TX

26 CF 5
32 CF

GY3/TX

5

42 CF 5

RD2/TX
RD4/TX
WH/TX
NP
TG
TS

Remote ballast (pole with an enlarge base)
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
DR: Duplex receptacle (120 V only)		
triple tube compact fluorescent (lamp not included)
3
6
GFI: Duplex receptacle with ground fault interuptor
50 watt maximum. (70 watt and more, consult Philips Lumec)
> See end of document for details on line of poles available.
		 on mounting (120 V only)
4
Options not available for wall mount CAND1S-CNS-M
1

5

2

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION

finish

CANDS1-CNS-M

100 MH

SR5

240

—

GN6/TX

>>

assembly exampleS

CAND1
CN1-1A

CAND1
CN1-2

CANDS1
CN1-1A

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CANDS1
CN1S-2

CANDS1
CNS-M

CAND1-PC
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

These globes are available
in the following finishes:

CAND1-PC

E.P.A.: 4.67 sq. ft.
Weight: 58 lbs (26.3kg)

PCC: Clear Polycarbonate
PCO: Opal Polycarbonate
PCCPD: POND Polycarbonate
CAND1-CN1, CANDS1-CN1S and CANDS1-CNS-M
luminaires are UL and CSA approved

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket
with four bolts 3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Guard
Made from round shaped aluminum (6063T5) with 1/2” (13 mm) rods and is mechanically assembled to the access mechanism.
Arm
Made from welded aluminum tubing (6061T6) of 2 3/8” (60 mm) outside diameter.
Decorative Element
Bent decorative aluminum rod alloy (6063T5), with 1/2” (13 mm) outside diameter, welded assembly.
Central Adaptor
Made of aluminum. Slip fits 9” (229mm) over a 4” (102mm) outside diameter pole or tenon. Mechanically fastened to the pole or
tenon by two sets of three set screws at 120 degrees around the bracket.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding top of the bracket.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION

finish 1

CAND1-PC-1A

50 MH, medium

RR3

120

BE2/TX

CAND1-PC-2

70 MH, medium

RR3MD

208

BE6/TX

100 MH, medium

RR5

240

150 MH 1, medium

BE8/TX

277

200 MH , mogul

BK/TX

347

1

250 MH 1, mogul

SE3

250 PSMH 1, mogul

SE5

BR/TX

HS 4

GN/TX
GN4/TX

35 HPS, medium

RACE3

50 HPS, mogul

RACE3D

70 HPS, mogul

RACE5

GN6/TX
GN8/TX
GY3/TX

150 HPS, mogul
200 HPS, mogul

RD2/TX

250 HPS, mogul

RD4/TX
WH/TX

18 CF 5
26 CF

NP

5

32 CF 5

TG

42 CF 5

TS

40W42LED4K-R
65W42LED4K-R
3
Remote ballast
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
HS: House shield		 triple tube compact fluorescent (lamp not included)
> See end of document for details on line of poles available.
		
1

2

LED Lamp details

These LED lamp details are showing typical delivered lumens relative to the complete luminaire with EcoSwap.

LED = Philips Lumileds Luxeon R, CRI = 70, CCT = 4000K (+/- 350K)
LED rated life = 70,000 hrs 1 - Driver rated life = 100,000 hrs
Lamp

Typical
delivered
lumens 2

40W42LED4K-R

4093

40

45

65W42LED4K-R

6020

65

70

1

2

Typical lamp Typical system Typical
Typical
Typical
wattage
current @ current @ current @
wattage 3
(W)
(W)
120 V (A)
240 V (A)
277 V (A)

LED
current
(mA)

HPS
equivalent 4

Luminaire
Efficacy
Rating (Lm/W)

0.48

0.24

0.22

333

70

91

0.72

0.36

0.32

500

100

86

System wattage includes the lamp and the LED driver.
4
Equivalence should always be confirmed by a photometric layout.
Note : Due to rapid and continuous advances in LED technology, LED luminaire
data is subject to change without notice and at the discretion of Philips.

L70 = 70,000 hrs (at ambient temperature = 25°C
and forward current = 500 mA).
May vary depending on the optical distribution used.
			

3

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION

finish

CAND1-PC-2

150 HPS

RACE3

208

—

NP

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

assembly exampleS

CAND1
PC-1A

CAND1
PC-2

CANDS1
RMS-1A

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CANDS1
RMS-2

CANDS1
RMS-M

CANDS1-RMS
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

E.P.A.: 2.00 sq. ft.
Weight: 30 lbs (13.6 kg)

CANDS1-RMS-M mounting details
(A) One 7/8” hole (22 mm) Ø for wiring
(B) 2 holes 1/2 po (13 mm) Ø for anchoring
Horizontal junction box of 2” x 3” (51 x 76 mm) and
2 anchor bolts of 3/8” Ø (9.5 mm) not included

CANDS1-RMS

S.E.P. : 2,00 pi2
Poids : 30 lbs (13,6 kg)

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket
with four bolts 3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Guard
Made from round shaped bent aluminum rods (6063T5) of 3/8” (10 mm), mechanically assembled to the access mechanism.
Arm
Made from welded aluminum tubing (6061T6) of 2 3/8” (60 mm).
Decorative Element
Made from bent decorative aluminum rod (6063T5) alloy, of 1/2” (13 mm) outside diameter, welded assembly.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.
CANDS1-RMS-1A and CANDS1-RMS-2
Central Tubing
Made from aluminum (6063T6), with a 4” (102 mm) outside diameter, complete with a tenon that slips 12” (305 mm) inside the pole.
The tenon is mechanically fastened to the pole by two sets of three setscrews at 120 degrees around the pole.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding top of the bracket.
CANDS1-RMS-M
Anchor plate
Made from aluminum (6061-T6) with a ground fault interuptor. For a 3” x 2” (76 mm x 51 mm) vertical junction box.
(Junction box not included)

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish 1

CANDS1-RMS-1A

50 MH, medium

SR5

120

BE2/TX

CANDS1-RMS-2

70 MH 1, medium

SR5D

208

BE6/TX

CANDS1-RMS-M3

100 MH 1, medium

240
277

35 HPS, medium

347

BE8/TX
BK/TX

50 HPS, mogul

BR/TX

70 HPS 1, mogul

GN/TX

100 HPS 1, mogul

GN4/TX

150 HPS , mogul

GN6/TX
GN8/TX

18 CF 2

GY3/TX

26 CF 2
32 CF 2

RD2/TX

42 CF 2

RD4/TX
WH/TX
NP
TG
TS

3
Remote ballast
50 watt maximum. (70 watt and more, consult Philips Lumec)
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),		
triple tube compact fluorescent (lamp not included)
		 triple tube compact fluorescent (lamp not included)
> See end of document for details on line of poles available.
1

2

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish 1

CANDS1-RMS-M

100 MH

SR5

240

GN6/TX

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com
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assembly exampleS

CAND1
PC-1A

CAND1
PC-2

CANDS1
RMS-1A

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CANDS1
RMS-2

CANDS1
RMS-M

CAND2
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

These globes are available
in the following finishes:
PCC: Clear Polycarbonate
PCO: Opal Polycarbonate
PCCPD: POND Polycarbonate
CAND1-CN1, CANDS1-CN1S and CANDS1-CNS-M
luminaires are UL and CSA approved

CAND2

E.P.A.: 2.43 sq. ft.
Weight: 44 lbs (20.0 kg)

Horizontal junction box of 2” x 3” (51 x 76 mm) and
4 anchor bolts of 3/8” Ø (9.5 mm) not included

> 4” (102 mm) Octogonal junction box not recommended
> 4” (102 mm) junction box is suitable
> Structural members must be present in wall to accept bolts

SPECIFICATIONS
Guard
Made from round shaped bent aluminum(6063T5) of 1/2” (13 mm) rods, mechanically assembled to the access mechanism.
Fitter
made from die cast aluminum (356) c/w 4 set screws 3/8 16 UNC. Fits on a 4” (102 mm) outside diameter by 4” (102 mm) long tenon.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding from luminaire.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com
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ORDERING INFORMATION
PRODUCT
CAND2

Lamp

OPTICAL SYSTEM

VOLTAGE

finish 1

50 MH, medium

RR3

120

BE2/TX

70 MH, medium

RR3MD

208

BE6/TX

100 MH, medium

RR5

240

150 MH, medium

277

200 MH, mogul

347

BE8/TX
BK/TX

250 MH, mogul

BR/TX

250 PSMH 1, mogul

GN/TX
GN4/TX
GN6/TX

35 HPS, medium

GN8/TX

50 HPS, mogul

GY3/TX

70 HPS, mogul
150 HPS, mogul

RD2/TX

200 HPS 1, mogul

RD4/TX

250 HPS 1, mogul
18 CF

WH/TX
NP

2

26 CF 2

TG

32 CF 2

TS

42 CF 2
40W42LED4K-R
65W42LED4K-R

> See end of document for details on line of poles available.

Remote ballast
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
		 triple tube compact fluorescent (lamp not included)
1

2

LED Lamp details

These LED lamp details are showing typical delivered lumens relative to the complete luminaire with EcoSwap.
LED = Philips Lumileds Luxeon R, CRI = 70, CCT = 4000K (+/- 350K)
LED rated life = 70,000 hrs 1 - Driver rated life = 100,000 hrs
Lamp

Typical
delivered
lumens 2

Typical lamp Typical system Typical
Typical
Typical
wattage
current @ current @ current @
wattage 3
(W)
(W)
120 V (A)
240 V (A)
277 V (A)

LED
current
(mA)

HPS
equivalent 4

Luminaire
Efficacy
Rating (Lm/W)

40W42LED4K-R

3030

40

45

0.48

0.24

0.22

333

70

67

65W42LED4K-R

4460

65

70

0.72

0.36

0.32

500

100

64

1

2

L70 = 70,000 hrs (at ambient temperature = 25°C
and forward current = 500 mA).
May vary depending on the optical distribution used.

System wattage includes the lamp and the LED driver.
Equivalence should always be confirmed by a photometric layout.
Note : Due to rapid and continuous advances in LED technology, LED luminaire
data is subject to change without notice and at the discretion of Philips.
3

4

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish

CAND2

250 MH

RR5

277

GN8TX

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
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CANDS2
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

CANDS2-CR-M mounting details

CANDS2

E.P.A.: 1.36 sq. ft.
Weight: 44 lbs (20.0 kg)

(A) One 2” hole (51 mm) Ø for wiring
(B) 4 oblong holes 1/2” x 1” (13 mm x 25 mm) for anchoring
Horizontal junction box of 2” x 3” (51 x 76 mm) and
4 anchor bolts of 3/8” Ø (9.5 mm) not included

> Structural members must be present in wall to accept bolts

SPECIFICATIONS
Hood
Made from die cast aluminum (356) dome, mechanically assembled on the luminaire.
Guard
Made from round shaped, bent aluminum (6063T5) of 3/8” (10 mm) rods, mechanically assembled to the access mechanism.
Fitter
made from die cast aluminum (356) c/w 4 set screws 1/4 20 UNC. Fits on a 4” (102 mm) outside diameter by 4” (102 mm) long tenon.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding from luminaire.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
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ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish 1

CANDS2

50 MH, medium

SR5

120

BE2/TX

CANDS2-CR-M

70 MH, medium

SR5D

208

BE6/TX

100 MH, medium

240
277

35 HPS, medium

347

BE8/TX
BK/TX

50 HPS, mogul

BR/TX

70 HPS, mogul

GN/TX

100 HPS, mogul

GN4/TX
GN6/TX

18 CF 1

GN8/TX

26 CF 1

GY3/TX

32 CF 1
42 CF 1

RD2/TX
RD4/TX
WH/TX
NP
TG
TS

1

Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),

		 triple tube compact fluorescent (lamp not included)

> See end of document for details on line of poles available.

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish

CANDS2

100 MH

SR5

240

GN6TX

assembly exampleS

CAND1
PC-2

CANDS1
RMS-1A

CANDS1
RMS-2

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
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CAND3
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

These globes are available
in the following finishes:

CAND3-SM

E.P.A.: 3.84 sq. ft.
Weight: 55.29 lbs (25.1 kg)

PCC: Clear Polycarbonate
PCO: Opal Polycarbonate
PCCPD: POND Polycarbonate
CAND3-SM, CANDS3-SMS and CANDS3-SMS-M
luminaires are UL and CSA approved

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket with four bolts
3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Arm
Made from welded bent aluminium (6061-T6), with 2 3/8” (60 mm) of outside diameter.
Adaptor
Made of cast 356 aluminum. Slip fits on a 4” (102mm) outside diameter x 9” (229mm) long tenon. Mechanically fastened
by two sets of four set screws at 90 degrees around the bracket.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding from luminaire.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
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ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION

finish 1

CAND3-SM-1A

50 MH, medium

RR3

120

BE2/TX

CAND3-SM-2

70 MH, medium

RR3MD

208

BE6/TX

100 MH, medium

RR5

240

150 MH, medium

BE8/TX

277

200 MH , mogul

BK/TX

347

1

250 MH 1, mogul

SE3

250 PSMH 1, mogul

SE5

BR/TX

HS 2

GN/TX
GN4/TX

35 HPS, medium

RACE3

50 HPS, mogul

RACE3D

70 HPS, mogul

RACE5

GN6/TX
GN8/TX
GY3/TX

150 HPS, mogul
200 HPS, mogul

RD2/TX

250 HPS, mogul

RD4/TX
WH/TX

18 CF 3
26 CF

NP

3

32 CF 3

TG

42 CF 3

TS

40W42LED4K-R
65W42LED4K-R
3
Remote ballast
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
HS: House shield		 triple tube compact fluorescent (lamp not included)
> See end of document for details on line of poles available.
			
1

2

LED Lamp details

These LED lamp details are showing typical delivered lumens relative to the complete luminaire with EcoSwap.
LED = Philips Lumileds Luxeon R, CRI = 70, CCT = 4000K (+/- 350K)
LED rated life = 70,000 hrs 1 - Driver rated life = 100,000 hrs
Lamp

Typical
delivered
lumens 2

Typical lamp Typical system Typical
Typical
Typical
wattage
current @ current @ current @
wattage 3
(W)
(W)
120 V (A)
240 V (A)
277 V (A)

LED
current
(mA)

HPS
equivalent 4

Luminaire
Efficacy
Rating (Lm/W)

40W42LED4K-R

4093

40

45

0.48

0.24

0.22

333

70

91

65W42LED4K-R

6020

65

70

0.72

0.36

0.32

500

100

86

1

2

System wattage includes the lamp and the LED driver.
Equivalence should always be confirmed by a photometric layout.
Note : Due to rapid and continuous advances in LED technology, LED luminaire
data is subject to change without notice and at the discretion of Philips.

L70 = 70,000 hrs (at ambient temperature = 25°C
and forward current = 500 mA).
May vary depending on the optical distribution used.
			

3

4

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

LUMINAIRE OPTION

finish

CAND3-SM-2

200 MH

RR3

120

HS

NP

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com
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CANDS3
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

CANDS3-SMS-M mounting details

CANDS3-SMS

E.P.A.: 1.5 sq. ft.
Weight: 32 lbs (14.6 kg)

(A) One 2” hole (51 mm) Ø for wiring
(B) 4 oblong holes 1/2” x 1” (13 mm x 25 mm) for anchoring
Horizontal junction box of 2” x 3” (51 x 76 mm) and
4 anchor bolts of 3/8” Ø (9.5 mm) not included

> Structural members must be present in wall to accept bolts

SPECIFICATIONS
Housing
Made from round shaped die cast aluminum (356), c/w a watertight grommet, mechanically assembled to the bracket with four bolts
3/8 16 UNC. This suspension system permits for a full rotation of the luminaire in 90 degrees increments.
Arm
Made from welded bent aluminium (6061-T6), with 2 3/8” (60 mm) of outside diameter.
Adaptor
Made of cast 356 aluminum. Slip fits on a 4” (102mm) outside diameter x 9” (229mm) long tenon.
Mechanically fastened by two sets of four set screws at 90 degrees around the bracket.
Wiring
Gauge (#14) TEW wires, 6” (152 mm) minimum exceeding from luminaire.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244,
and outstanding salt-spray resistance according to #ASTM B117 testing procedures.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish 1

CANDS3-SM-1A

50 MH, medium

SR5

120

BE2/TX

CANDS3-SM-2

70 MH, medium

SR5D

208

BE6/TX

CANDS3-SMS-M

100 MH, medium

240
277

35 HPS, medium

347

BE8/TX
BK/TX

50 HPS, mogul

BR/TX

70 HPS, mogul

GN/TX

150 HPS, mogul

GN4/TX
GN6/TX

18 CF 2

GN8/TX

26 CF 2

GY3/TX

32 CF 2
42 CF 2

RD2/TX
RD4/TX
WH/TX
NP
TG
TS

1

2
Remote ballast
Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),
		
triple tube compact fluorescent (lamp not included)

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

finish

CANDS3-SMS-M

100 MH, medium

SR5

240

BGN6/TX

assembly exampleS

CAND3
SM-1A

CAND3
SM-2

CANDS3
SMS-1A

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CANDS3
SMS-2

CANDS3
SMS-M

CANDB
CANDELA SERIES

LUMINAIRES

Conform to the UL 1598 and CSA C22.2 No. 250.0-08 standards

10" (254 mm)
40 1/2" (1029 mm)

40 1/2" (1029 mm)

10" (254 mm)

10" (254 mm)
40 1/2" (1029 mm)

10" (254 mm)
40 1/2" (1029 mm)

10" (254 mm)

10" (254 mm)
40 1/2" (1029 mm)

40 1/2" (1029 mm)

9" Ø (229 mm)9" Ø (229 mm) 9" Ø (229 mm

14" Ø (356 mm)
14" Ø (356 mm)14" Ø (356 mm)

40 1/2" (1029 mm)

10" (254 mm)

10" (254 mm)

10" (254 mm)

12" Ø (305 mm)
12" Ø (305 mm)12" Ø (305 mm)

40 1/2" (1029 mm)

40 1/2" (1029 mm)

40 1/2" (1029 mm)

10" (254 mm)

10" (254 mm)

1/2" Ø (267 mm)
10 1/2" Ø (267 10
mm)
10 1/2" Ø (267 mm)

CANDB1M-CNB-M mounting details

7 1/2" Ø (191 mm)
7 1/2" Ø (191 mm)
7 1/2" Ø (191 mm)

7 1/2" Ø (191 mm)
7 1/2" Ø (191 mm)
7 1/2" Ø (191 mm)

CANDB1

CANDB2

(A) One 2” hole (51 mm) Ø for wiring.
(B) 4 oblong holes 1/2” x 1” (13 mm x 25 mm) for anchoring.
 Horizontal junction box of 2” x 3” (51 x 76 mm).
bolts of 3/8” Ø (9.5 mm)
notØincluded.
7 1/2" Ø (191 mm)
7 1/2" Ø (191 mm)
7 1/2"4Øanchor
(191 mm)
7 1/2"
(191 mm)
7 1/2" Ø (191 mm)
7 1/2" Ø (191 m

>
>

CANDB3

CANDB1, CANDB2, CANDB3, CANDB4 and CANDB1M-CNB-M bollards are UL and CSA approved

ANCHOR PLATE
Mounting details

CANDB1, CANDB2, CANDB3 and CANDB4
Comes with 4 steel anchor bolts,
3/8” x 12” (10 ø mm X 305 mm),
4 nuts and 4 washers.
Important: Do not obstruct space
between anchor plate and concrete base

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

Important:

Structural members must be present in wall to accept bolts.

SPECIFICATIONS

Hood
Made from round molded aluminum (356), mechanically assembled.
Cage
Made from four molded aluminum(356) rods of 0.840” (21 mm) outside diameter, mechanically assembled to the housing.

Closing system
Two screws on a housing gives access to the luminaire interior and the lamp.
Housing
Made from molded aluminum (356), mechanically assembled.
Louvers
Made from welded aluminium (356), mechanically assembled.
Hardware
All exposed hardware is stainless steel. All seals and sealing devices are made of and/or lined with EPDM and/or silicone.
Finish
“Hot dip” chemical etching preperation. Lumital™ polyester powder coat finish. Excellent color retention as per #ASTM D2244, and outstanding salt-spray resistance according to #ASTM B117 testing procedures.
CANDB1, CANDB2 and CANDB3
Base
Made from aluminum of 4 1/2” (114 mm) of exterior diameter, welded to the base cover.
Base-cover
Made from molded aluminum (356), mechanically retained to the anchor plate.

ORDERING INFORMATION
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

bOLLARD OPTIONS

finish 1

caNDb1

50 hm, medium

FRN

120

DE 4

BE2/TX

GN8/TX

caNDb2

70 hm, medium

FRNB

208

DR 5

BE6/TX

GY3/TX

caNDb3

100 hm, medium

RR3

240

GFI 6

RR3MD

277

GT 7

RR5

347

PH7

caNDb4
caNDb1M-CNB-M

2

35 ShP, medium

8

BE8/TX

RD2/TX

BG2/TX

RD4/TX

50ShP, medium

VPA 9

BK/TX

WH/TX

70 ShP, medium

H 10

BR/TX

NP

GN/TX

TG

GN4/TX

TS

100 ShP, medium
18 CF 3
26 CF

GN6/TX

3

32 CF 3
42 CF 3

1

Consult Philips Lumec’s color chart.

6

GFI: Duplex receptacle with ground fault interuptor on mounting (120 V only)

2

Remote ballast.

7

GT: Glow top

3

Socket: GX24Q-2 (18W), GX24Q-3 (26 or 32W), GX24Q-4 (42W),

8

PH7: Photoelectric cell

2

triple tube compact fluorescent (lamp not included)

9

VPA: Vandal proof

4

DE: Direct burial

10

5

DR: Duplex receptacle (120 V only)

H: Variable height, from 15” (380 mm) to 48” (1220 mm), in 1” (25 mm)
increments. Ballast is remote up to 24” (610 mm)

ORDERING SAMPLE
PRODUCT

Lamp

OPTICAL SYSTEM

VOLTAGE

bOLLARD OPTIONS

finish

caNDb1

70 hm

RR3

120

DR

NP

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

POLES
CANDELA SERIES
APR4 Aluminum
SPR4 Steel
c/w LBC4C

APR4 Aluminum
SPR4 Steel
c/w LBC10

APR4 c/w LBC4C or LBC10 - Aluminum
APR4F-8
APR4U-8
APR4F-10
APR4U-10
APR4F-12
APR4U-12
APR4W-12
APR4F-14
APR4U-14
APR4W-14
APR4F-15
APR4U-15
APR4W-15

Catalog
number

8
8
10
10
12
12
12
14
14
14
15
15
15

2.44
2.44
3.05
3.05
3.66
3.66
3.66
4.27
4.27
4.27
4.57
4.57
4.57

4
4
4
4
4
4
4
4
4
4
4
4
4

102
102
102
102
102
102
102
102
102
102
102
102
102

0.125
0.226
0.125
0.226
0.125
0.226
0.318
0.125
0.226
0.318
0.125
0.226
0.318

ft

m

in

mm

in

3.2
5.7
3.2
5.7
3.2
5.7
8.1
3.2
5.7
8.1
3.2
5.7
8.1

21
32
24
38
28
44
58
31
51
67
33
54
71

10
14
11
17
13
20
26
14
23
30
15
24
32

12.5
22.4
9.5
16.7
6.7
11.5
15.3
3.6
6.6
8.9
2.8
5.5
7.5

9.5
17.2
7.1
12.6
5.0
8.6
11.5
2.5
4.8
6.6
1.9
3.9
5.5

7.8
14.3
5.7
10.4
4.0
7.0
9.5
1.9
3.9
5.4
1.4
3.1
4.4

5.8
10.8
4.1
7.8
2.9
5.2
7.0
1.3
2.8
3.9
-----2.1
3.1

mm

lb

kg

70 ft2

80 ft2

87.5 ft 2

100 ft2

Nominal
Wall
Section
Weight
height		 thickness		

EPA rating
(mph)

F/U/W: Wall thickness

AM6 Aluminum
SM6 Steel

P604 Aluminum
P604S Steel

AM6 - P604 - Aluminum
AM6F-8
AM6U-8
AM6F-10
AM6U-10
AM6F-12
AM6U-12
AM6F-13
AM6U-13
AM6F-14
AM6U-14
AM6F-15
AM6U-15

P604AF-8
P604AU-8
P604AF-10
P604AU-10
P604AF-12
P604AU-12
P604AF-13
P604AU-13
P604AF-14
P604AU-14
P604AF-15
P604AU-15

Catalog
number

8
8
10
10
12
12
13
13
14
14
15
15

2.44
2.44
3.05
3.05
3.66
3.66
3.97
3.97
4.27
4.27
4.57
4.57

4
4
4
4
4
4
4
4
4
4
4
4

102
102
102
102
102
102
102
102
102
102
102
102

0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226

ft

m

in

mm

in

3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7

27
37
31
41
35
45
36
46
38
48
40
50

12
17
14
19
16
20
16
21
17
22
18
23

18.4
30.0
13.2
23.4
9.9
15.8
8.1
13.1
5.3
8.7
4.3
7.3

14.3
25.0
10.2
18.0
7.4
11.8
6.0
9.9
3.9
6.5
3.0
5.3

12.0
21.0
8.5
15.0
6.0
9.8
4.9
8.1
3.1
5.3
2.4
4.2

9.2
16.3
6.4
11.3
4.4
7.3
3.5
5.9
2.2
3.9
1.6
3.0

mm

lb

kg

70 ft2

80 ft2

87.5 ft 2

100 ft2

Nominal
Wall
Section
Weight
height		 thickness		

EPA rating
(mph)

F/U/W: Wall thickness

AM8 Aluminum
SM8 Steel

P804 Aluminum
P804S Steel

AM8 - P804 - Aluminum
AM8F-8
AM8U-8
AM8F-10
AM8U-10
AM8F-12
AM8U-12
AM8F-13
AM8U-13
AM8F-14
AM8U-14
AM8F-15
AM8U-15

P804AF-8
P804AU-8
P804AF-10
P804AU-10
P804AF-121
P804AU-12
P804AF-13
P804AU-13
P804AF-14
P804AU-14
P804AF-15
P804AU-15

Catalog
number

8
8
10
10
2
12
13
13
14
14
15
15

2.44
2.44
3.05
3.05
3.66
3.66
3.97
3.97
4.27
4.27
4.57
4.57

4
4
4
4
4
4
4
4
4
4
4
4

102
102
102
102
102
102
102
102
102
102
102
102

0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226
0.125
0.226

ft

m

in

mm

in

3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7
3.2
5.7

34
41
38
47
42
53
43
56
45
60
47
63

15
19
17
21
19
24
20
25
20
27
21
29

19.9
30.0
14.1
24.7
10.5
18.9
9.2
15.8
6.1
10.5
5.0
8.7

15.5
27.0
10.9
19.3
8.0
14.6
7.0
11.8
4.6
7.8
3.5
6.4

13.0
22.8
9.1
16.3
6.6
12.0
5.7
9.7
3.7
6.4
2.8
5.2

10.0
17.7
6.9
12.5
4.9
9.0
4.1
7.3
2.7
4.7
2.0
3.7

mm

lb

kg

70 ft2

80 ft2

87.5 ft 2

100 ft2

Nominal
Wall
Section
Weight
height		 thickness		

F/U/W: Wall thickness
Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

EPA rating
(mph)

POLES
CANDELA SERIES

SPR4 c/w LBC4C or LBC10 - Steel
SPR4D-8		
SPR4D-10		
SPR4N-10		
SPR4D-12		
SPR4N-12		
SPR4D-14		
SPR4N-14		
SPR4V-14		
SPR4D-15		
SPR4N-15		
SPR4V-15		

8
10
10
12
12
14
14
14
15
15
15
ft

Catalog
number

2.44
3.05
3.05
3.66
3.66
4.27
4.27
4.27
4.57
4.57
4.57
m

4
4
4
4
4
4
4
4
4
4
4
in

102
102
102
102
102
102
102
102
102
102
102
mm

APR4 c/w LBC4C or APR4 c/w LBC10
0.120
0.120
0.188
0.120
0.188
0.120
0.188
0.250
0.120
0.188
0.250
in

3.0
3.0
4.8
3.0
4.8
3.0
4.8
6.4
3.0
4.8
6.4
mm

55
65
94
75
110
85
125
160
90
133
170
lb

25
30
43
34
50
39
57
73
41
60
77

27.5
21.8
30.0
17.6
26.4
11.8
17.0
22.7
9.9
14.7
19.6

21.2
16.6
24.8
13.2
20.3
8.8
12.9
17.2
7.3
11.0
14.8

kg

2

2

70 ft

Nominal
Wall
Section
Weight
height		 thickness		

80 ft

17.6
13.8
20.8
10.9
16.8
7.1
10.6
14.2
6.0
9.0
12.1
87.5 ft

Made from a one-piece, seamless 4”
round (102 mm) tube of extruded
aluminum welded to both the top and
bottom of a reinforced base cast from
zinc-rich aluminum.

13.4
10.3
15.7
8.0
12.6
5.1
7.9
10.7
4.3
6.7
9.0
2

100 ft

SPR4 c/w LBC4C or SPR4 c/w LBC10
Made from a one-piece, 4” round
(102 mm) tube of high-tensile carbon
steel sealed by a rolled and flattened
vertical weld seam and welded to both
the top and bottom of a steel base.
AM6 / P604 / AM8 / P804
2

EPA rating
(mph)

D/N/V: Wall thickness

SM6 / P604S / SM8 / P804S

SM6 - P604S - Steel
SM6F-8
SM6N-8
SM6F-10
SM6N-10
SM6F-12
SM6N-12
SM6F-14
SM6N-14
SM6F-15
SM6N-15
SM6V-15

P604SF-8
P604SN-8
P604SF-10
P604SN-10
P604SF-12
P604SN-12
P604SF-14
P604SN-14
P604SF-15
P604SN-15
P604SV-15

8
8
10
10
12
12
14
14
15
15
15
ft

Catalog
number

Made from a one-piece, seamless 4” round
(102 mm) round tube of extruded
aluminum welded over and in a 6 5/8”
round (168 mm) extruded aluminum pole
base for AM6 / 604S poles and 8 5/8
(219 mm) for AM8 / P804 poles.

2.44
2.44
3.05
3.05
3.66
3.66
4.27
4.27
4.57
4.57
4.57

4
4
4
4
4
4
4
4
4
4
4

102
102
102
102
102
102
102
102
102
102
102

0.120
0.188
0.120
0.188
0.120
0.188
0.120
0.188
0.120
0.188
0.250

m

in

mm

in

3.2
4.8
3.2
4.8
3.2
4.8
3.2
4.8
3.2
4.8
6.4
mm

85
99
95
115
105
180
115
145
120
153
182

39
45
43
52
48
59
52
66
54
69
83

30.0
30.0
30.0
30.0
23.6
30.0
15.5
23.2
14.0
20.7
25.4

30.0
30.0
23.5
30.0
18.3
27.3
11.8
18.0
10.5
15.4
19.4

lb

kg

70 ft2

80 ft2

Nominal
Wall
Section
Weight
height		 thickness		

27.0
30.0
19.7
29.4
15.3
22.8
9.8
15.0
8.7
13.0
16.0

20.8
30.0
15.2
22.5
11.6
17.5
7.3
11.3
6.4
9.7
12.0

87.5 ft 2 100 ft 2

EPA rating
(mph)

Made from a one-piece, 4” round (102 mm)
high-tensile carbon steel shaft sealed by
a rolled and flattened vertical weld seam
and welded over and in a 6 5/8” round
(168 mm) high-tensile carbon-steel pole
base for the SM6 / P604S and 8 5/8”
(219 mm) for SM8 / P804S poles. The
assembly is welded to both the top
and bottom of a steel base.
All poles:
•Maintenance opening, complete with cover.
•Copper ground lug.
•Joint and base cover: made from two
pieces of cast aluminum (356) mechanically
fastened with stainless steel screws.
•Finish:“hot dip” chemical etching
preparation. LumitalTM polyester powder
coat textured finish. Available in 14
standard colors.
•Duraval UV-resistant exterior finish as per
# ASTM G7 and outstanding salt-spray
resistance according to # ASTM D2247
testing procedures
Note:
EPA recommendations are calculated
according to AASHTO standards and
include a 30% gust factor, with a 50 lb.
(22.7 kg) load applied 1 ft. (305 mm) above
the center of the pole. The maximum EPA
rating shown is 30.0 sq. ft. Some poles may
exceed this rating.

F/N/V: Wall thickness

Options:
PH7: Button-type photoelectric cell
(specify operating voltage).

SM8 - P804S - Steel
SM8F-8
SM8N-8
SM8F-10
SM8N-10
SM8F-12
SM8N-12
SM8F-14
SM8N-14
SM8F-15
SM8N-15
SM8V-15

P804SF-8
P804SN-8
P804SF-10
P804SN-10
P804SF-12
P804SN-12
P804SF-14
P804SN-14
P804SF-15
P804SN-15
P804SV-15

8
8
10
10
12
12
14
14
15
15
15
ft

Catalog
number
F/N/V: Wall thickness

2.44
2.44
3.05
3.05
3.66
3.66
4.27
4.27
4.57
4.57
4.57

4
4
4
4
4
4
4
4
4
4
4

102
102
102
102
102
102
102
102
102
102
102

0.120
0.188
0.120
0.188
0.120
0.188
0.120
0.188
0.120
0.188
0.250

m

in

mm

in

3.2
4.8
3.2
4.8
3.2
4.8
3.2
4.8
3.2
4.8
6.4
mm

117
129
127
145
137
160
146
175
151
183
210

53
58
57
65
62
72
66
79
68
83
95

30.0
30.0
30.0
30.0
25.0
30.0
16.2
24.2
14.6
22.0
28.7

30.0
30.0
25.2
30.0
19.3
28.9
12.3
18.8
10.9
17.0
22.3

lb

kg

70 ft2

80 ft2

Nominal
Wall
Section
Weight
height		 thickness		

29.1
30.0
21.2
30.0
16.2
24.1
10.2
15.6
9.1
14.2
18.5

22.5
30.0
16.2
24.0
12.3
18.5
7.6
11.8
6.7
10.6
13.7

87.5 ft 2 100 ft 2

EPA rating
(mph)

DR: Duplex receptacle (120 V line volt. only)
GFI: DR with common ground fault
interrupter (120 V line volt. only)

Other pole thicknesses are available for
use with banner arms. Consult factory.
Philips Lumec neither designs nor makes
recommendations as to the design of
concrete bases.
Note: Philips Lumec reserves the right to
modify the above details to reflect changes
in the cost of materials and/or production
and/or design without prior notice.

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

PHOTOMETRY
RR:
Round borosilicate refractor
CAND2 CAND1/CAND3

CAND 1

CAND 2

CAND 3

RR3
Type 3
Asymmetrical distribution that spreads the light
forward and on either side. Non cut-off optics
according to IES classification.
Recommended applications
> Roads, pedestrian walkway, bicycle path
> Building entryway
> Interior and exterior pedestrian mall
> Nautical environment, boardwalk

RR5
Type 5
Symmetrical distribution that spreads the light
forward and on either side. Non cut-off optics
according to IES classification.
Recommended applications
> Middle of parking lot
> Interior and exterior pedestrian mall
> Building entryway

SE:
Hydroformed reflector system set in
faceted arc-image duplicating pattern
CAND 1

SE3
Type 3
Asymmetrical distribution that spreads the light
forward and on either side. Vertical control of the flux.
Non cut-off optics according to IES classification.
Recommended applications
> Roads, pedestrian walkway, bicycle path
> Building entryway
> Narrow streets, private entry
> Interior and exterior pedestrian mall
> Nautical environment, boardwalk
SE5
Type 5
Symmetrical distribution that spreads the light in
a square pattern. Non cut-off optics according to
IES classification.
Recommended applications
> Middle of parking lot
> Interior and exterior pedestrian mall
> Building entryway
> Pedestrian walkway

* Compact fluorescent photometry available on demand

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CAND 3

PHOTOMETRY
RACE:
Acrylic (max. 100 W) or borosilicate
(150 W and more) refractor with
segmented uplight recovery reflector
CAND 1

CAND 3

RACE3
Type 3
Asymmetrical distribution that spreads the light forward and
on either side. Non cut-off optics according to IES classification.
Recommended applications
> Roads, pedestrian walkway, bicycle path
> Building entryway
> Narrow streets, private entry
> Interior and exterior pedestrian mall
> Nautical environment, boardwalk

RACE5
Type 5
Symmetrical distribution that spreads the light
evenly in a circular pattern. Non cut-off optics
according to IES classification.
Recommended applications
> Middle of parking lot
> Interior and exterior pedestrian mall
> Building entryway
> Pedestrian walkway

SR:
Small round borosilicate refractor
CANDS2 CANDS1/CANDS3

SR5
Type 5
Symmetrical distribution that spreads the light in a circle pattern. Non cut-off optics
according to IES classification.
Applications recommandées
> Interior and exterior pedestrian mall
> Building entryway
> Pedestrian walkway
> Parcs

* Compact fluorescent photometry available on demand

Philips Lumec reserves the right to substitute materials or change the manufacturing process of its products without prior notification.
For the latest updates go to www.lumec.com

CAND S1

CAND S2

CAND S3

luminaire > CAND2
pole > APR4-LBC1

www.philips.com/lumec
PHILIPS LUMEC HEAD OFFICE

ONTARIO OFFICE

T : 450.430.7040
F : 450.430.1453

T : 416.223.7255
F : 866.971.2825

640, Curé-Boivin Boulevard
Boisbriand, Québec
Canada J7G 2A7

189 Bullock Drive
Markham, Ontario
Canada L3P 1W4

For the details of our different agents and representatives, please consult the Contact us
section of our Website.

© 2012 Philips Group.
All rights reserved. We reserve the right to change details of design, materials and finishes.

/ Some luminaires use fluorescent or high intensity discharge (HID) lamps that contain
small amounts of mercury. Such lamps are labeled ‘‘Contains Mercury’’ and/or with the symbol
‘‘Hg.’’ Lamps that contain mercury must be disposed of in accordance with local requirements.
Information regarding lamp recycling and disposal can be found at www.lamprecycle.org

>>

The choice to not print paper brochures anymore but to make them available on-line
is an example of the positive environmental actions that Philips Lumec has decided to
undertake. This not only considerably reduces our paper consumption but also guarantees
the exactitude of the information our clients receive.
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