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Intelligent Lighting Retro�t: Federal Building

CASE STUDY

 

LOCATION
Phillip Burton Federal Building, San Francisco, CA 
Ronald V. Dellums Federal Building, Oakland, CA

OWNER
U.S. General Services Administration

GROSS AREA
82,000 ft2 (Pilot program)
>2 Million ft2 

TIMEFRAME
Installation completed in 2011

ORIGINAL LIGHTING POWER DENSITY - CONTROLS
1.4 W/ft2

NEW LIGHTING POWER DENSITY - CONTROLS
~0.5 W/ft2

ENERGY SAVINGS
Reduced energy use 66% over national average
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OVERVIEW

Lumenergi, a leading provider of energy-e�cient networked lighting systems, was selected to provide the 
core technology in an energy-e�ciency retro�t in two of California’s largest federal buildings. The retro�t 
performed by a major �xture manufacturer, was done as part of e�orts by the U.S. General Services 
Administration (GSA) toward meeting their goals to increase energy savings, reduce greenhouse gas 
emissions and improve occupant productivity in government-owned workplaces.  
 
The buildings included the Phillip Burton Federal Building and U.S. Courthouse at 450 Golden Gate Avenue in 
San Francisco, CA (21-�oors, 1.4Mft2), and the Ronald V. Dellums Federal Building and U.S. Courthouse at 1301 
Clay Street in Oakland, CA (18-�oors, 1.1Mft2). Lumenergi out�tted the buildings with its advanced lighting 
solution, combining dimming ballasts and digital networked control systems. GSA speci�ed a number of 
features: 
 
 • Real-time monitoring and reporting
 • Fine-tuning lighting levels with smooth dimming 
 • 2-way communication with individual addressability 
 • Standards-based, open architecture with BMS (building management system) integration 
 • Lighting control strategies for daylight harvesting, occupancy sensing, task tuning, scheduling and 
              personal control 
 • Automated load shedding for demand response

PILOT PROGRAM

GSA launched a regional pilot program to identify proven clean energy solutions. The speci�cations were 
designed to ensure energy-e�cient, high performance, dynamically responsive, intelligent buildings. In 2009, 
Lumenergi was chosen to participate in GSA’s pilot program on one �oor of the Phillip Burton Federal 
Building in San Francisco, providing workstation-speci�c lighting solutions. The solutions eventually made an 
impact on developing the national ARRA standard. 
 
Since installation, collected results demonstrate Lumenergi’s systems signi�cantly decreased lighting 
electricity usage to 66% percent below the national average. Lumenergi continues to gather valuable data on 
energy and demand savings, occupant comfort, customer satisfaction and e�ective facility management. 
 
GSA manages more than 11 percent of the government’s total procurement dollars and $30 billion in federal 
assets, including 8,600 government-owned or leased buildings and 213,000 vehicles. In California, the Federal 
building stock represents about 400 million square feet. Lighting is the biggest single use of electricity in 
o�ce buildings, comprising approximately 34 percent of annual energy consumption. GSA is leading by 
example in smart energy management with the most advanced lighting solutions. 
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The project involved three space types: open o�ce cubicle areas, perimeter o�ces and conference rooms. Luminance 
requirements for open o�ce including luminaires set to full light output and exclusive of additional task or under 
cabinet lighting is:   
• 320 lux (30 Footcandles) maintained over 80% of secondary task area (yellow areas in Figure 1), and  
• 550 lux (50 Footcandles) maintained over 90% of primary task areas (red areas in Figure 1). 

SEQUENCE OF OPERATIONS

CASE STUDY

Intelligent Lighting Retro�t: Federal Building

Existing Conditions
 
• The existing lighting system was mainly 

comprised of 2x4, recessed, 18-cell parabolic 

electronic ballasts.

• The nominal lighting power density (LPD) is 1.4 
W/sf; some areas were de-lamped to 0.9 W/sf

�xtures with (3) 32 Watt T8 lamps; tandem-wired, 

Figure 1:  Two types of cubicle layout showing 
partitions, desk area, and location of storage cabinets
 
• 80% of secondary task area = 30 fc

• 90% of the primary task area = 50 fc (without 
additional under cabinet lighting)

SOLUTION
SOLUTION

   Workstation-Specific Lighting—Example 1
Workstation-specific luminaires have the following features:

• 

• 

• 

• 

• 

Form Factor: Indirect/direct, pendant-hung luminaire.
Separable “ambient” and “task” lighting component control. Usually one dimmable lamp 
provides “ambient” or uplighting component, while another two (dimmable) lamps provide 
baffled task light for occupant. 

Occupancy sensors and photocells built directly into the fixture body as well as all 
associated control circuitry required to commission and operate the system. 

Networked together using a microcontroller that implements a controls communication 
protocol to all luminaires over the physical cabling (typically DALI (Digital Addressable 
Lighting Interface)).  

PC or server runs application-specific control software and collects energy data. 



Workstation-speci�c luminaires lighting energy use was reduced 37% below the already energy-e�cient GSA base 
energy use. Even more signi�cant, workstation-speci�c luminaires lighting energy was reduced 66% below the U.S. 
National Average for large and small o�ces. There are no other lighting systems or light sources that o�er this degree 
of energy savings using hardware and software that is commercially available today. Daily lighting energy, estimated 
annual lighting energy use intensity (EUI) and relative energy savings with workstation-speci�c luminaires is 
calculated and compared to the GSA base use, California Title 24 (2004), and the U.S. National Average in following 
table:

RESULTS 

Lumenergi is a leading provider of intelligent, network-controlled lighting management solutions that are shaping the future of energy e�ciency for 
commercial buildings. Lumenergi captures the deepest savings because it orchestrates smart devices with breakthrough software so that energy 
e�ciency decision makers can be con�dent they will meet energy savings goals. Lumenergi’s team has brought deep industry experience to its product 
line, which is recognized as the most technically complete and future-ready solution to manage commercial buildings’ energy use. A privately held, 
venture-funded company based in Newark, California, Lumenergi is one of Silicon Valley’s brightest and fastest growing clean tech companies.

© Lumenergi. All rights reserved.
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Daily and Annual Energy Density and Percent Savings 

 
Daily lighting 
Energy (watt- 
Hour/ft 2day) 

Estimated 
Annual EUI 
(kWh/ft2/yr) 

 
Annual Energy 

Savings % 
with WS 

Luminaires  
 

Workstation-speci�c Luminaires 7.92 (±0.5) 2.18 n/a 

GSA Base Case 13.2 (±0.8) 3.44 37% 

CA Title 24  3.9 44% 

US National 
Average for O�ces 24.8 (±1) 6.45 66% 

     
Estimated Lighting Power Density (LPD) over the 32 days studied is presented in the �gure below. Even though the 
installed LPD is 1.23W/ft2 and the default is 0.97W/ft2, the actual LPD is much lower throughout the day. The average 
LPD peaks at approximately 0.66 W/ft2, peak LPD averages 0.72W/ft2, and the average LPD during working hours 
(6am-6pm) is 0.52W/ft2. Security and custodial rounds cause power density spikes in the evenings. The average daily 
lighting energy density is 7.92W-h/ft-2/day, which corresponds to 40% savings compared to the GSA base case.  

          
Lighting Power Density 

  

(Bold Line is the Mean, Shaded Area Extend One Deviation)


