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The Problem
Most post top luminaires make use of high intensity
discharge (HID) light sources that operate at full power
throughout the night, regardless of occupancy patterns or
actual lighting needs. As a result, these luminaires often
contribute to light pollution and energy waste. The primary
HID sources for these applications are high pressure sodium
(HPS) and metal halide (MH) lamps. These lamps consume
more electricity and have a shorter lamp life when compared
to some innovative emerging light sources. HPS lamps also
provide light with lower color quality; they cast everything
in a yellowish glow that makes it difficult to differentiate
between colors. Broad-spectrum white light sources offer
dramatically improved color rendering.
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Figure 1: Post-retrofit Luminaires
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The Solution
In the summer of 2010 the California Lighting Technology
Center (CLTC) and Philips Hadco produced a bi-level
solution that combined a dimmable LED source and
a mounting collar equipped with occupancy sensors.
The collar provides 360 - degree occupancy sensor coverage.
This demonstration involved whole-head replacement of
the existing luminaires, but results could also be achieved
with a retrofit kit. The new luminaires feature good color
quality, improved efficiency and a longer lifespan. Adaptive
controls enable the bi-level luminaires to reduce power to
50% during vacant periods and increase to 100% light
output when occupants approach. Switching between the
two light levels maintains adequate light for security and
wayfinding while maximizing energy savings.

Features and Benefits
• Bi-level light output based on occupancy
• Long life source (60,000 hours) reduces operating and
maintenance costs

• CCT: 5000 K; CRI: 70
• Easy to install and retrofit
• Compatible with a wide range of architectural shells

Technology Costs and Incentives
Although adaptive LED lighting retrofits typically yield
energy savings of about 70%, LED luminaires generally
cost two to four times more than their more common HID
counterparts. This cost is often offset by utility incentives
for using LED sources as well as adaptive (bi-level) controls.
These incentives are generally based on energy savings (an
incentive of 5 cents per kWh and $100 per kW saved can
be expected). Other utilities offer incentives based on fixture
type, source type and controls time. Local utilities can
provide more information.
Combined with the energy savings achieved with bi-level
controls, these incentives result in a payback period of
between 21 and 35 years. These costs are associated with
the first offering of the technology; costs will decrease
considerably in the near future.

Demonstration Results

What’s Next
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CLTC and Philips Hadco are testing wireless controls
with post top luminaires. In 2012 UC Davis installed
Philips Lumec RotoLED post top luminaires with wireless
networked controls on its campus. CLTC continues
to demonstrate bi-level exterior lighting technologies
through the State Partnership for Energy Efficient
Demonstrations (SPEED), a program aimed at achieving
widespread implementation of energy-efficient lighting
and controls technologies.

In the summer of 2010 the California Lighting Technology
Center (CLTC) partnered with the Los Angeles Trade
Technical College (LATTC) in Los Angeles, CA, to replace
150 W HPS (189 W system wattage) post top luminaires
with bi-level Philips Hadco LED post tops. The new post
tops were fitted with custom-made occupancy sensor
collars fabricated at CLTC. The occupancy-sensitive LED
post top consumed 94 W during occupied periods and
43 W during vacant periods.

Collaborators

CLTC assumed a range of occupancy rates to gauge
potential energy savings under various circumstances.
Occupancy rates are 10 – 50% for most exterior
applications of bi-level luminaires; within that range, the
demonstrated technology would save approximately 600
to 475 kWh, respectively. Table 1 lists metrics associated
with a 30% occupancy rate. Lower occupancy rates yield
higher energy savings.

This demonstration was the result of collaboration
among CLTC, UC Davis, Philips Hadco, Philips Lumec,
WattStopper, and the Los Angeles Trade Technical
College. It was sponsored by the PIER-SPEED program,
which is coordinated by the California Institute for
Energy & Environment (CIEE) in partnership with CLTC.

Product Availability
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The Philips Hadco LumiLock light source is now available
with a range of architectural post top luminaires and
integrated curfew dimming controls. The luminaires are
also compatible with wireless occupancy and networking
system controls. The collar system is available from Philips
Lumec. The occupancy sensors used in this demonstration
are manufactured by WattStopper.

For More Information

For more information on the SPEED program:
Karl Johnson, SPEED Program Demonstrations Manager
CIEE Research Coordinator
karl.johnson @ uc-ciee.org
pierpartnershipdemonstrations.org

Table 1: energy and maintenance costs and savings
*Figures listed below are per fixture quantities unless otherwise noted
Technology

system
size
(w)

Annual
Energy
Consumption
(kWh)

Annual
Energy
Cost

Annual
Maintenance
Cost

Total
Annual
Cost

Lifecycle
Energy
Cost

Lifecycle
Maintenance
Cost

Total
Lifecycle
Cost

total LifeCycle Cost
for all
fixtures

HPS

189

828

$106

$10

$116

$1,452

$140

$1,592

$20,690

LED

43 (Low)
94 (High)

255

$33

$0

$33

$448

$0

$448

$5,821

573

$73

$10

$83

$1,004

$140

$1,144

$14,869

Savings
Annual hours of use: 4,380
Lifespan:13.7 years
LED Lifespan: 60,000 hrs

Occupancy: 30%
Total Maintenance Cost: $140
HPS Lifespan: 24,000 hrs

Number of fixtures: 13
Cost of labor: $100 / hr
Time to replace lamp: 0.5 hr

About PIER

Energy cost: $0.128 / kWh
HPS lamp cost: $20
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