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In initiating the relighting program, 
DOE hoped to achieve these broad goals: 

Reduce energy use and utility bills 
Improve lighting quality by distrib- 
uting the light more uniformly. 
Funding was also an important 

consideration. DOE sought financing 
alternatives through which the lighting 
retrofit is paid for without using 
government-appropriated capital funds. 

The lighting retrofit 
After issuing a request for propos- 

als, DOE invited each of the qualified 
bidders to conduct a live demonstra- 
tion of the technologies they were pro- 
posing for the lighting retrofit. During 
each demonstration, energy specialists 
monitored the overall energy consump 
tion of each proposed retrofit, the illu- 
minance levels throughout the test 
space, and the power harmonics. 

Cogenex Corporation of Lowell, 
Massachusetts, and work began in 
March 1993. EUA Cogenex replaced 
the multi-lamp fluorescent fixtures 
with units consisting of a single lamp 
and a reflector. The fixture ballasts 
were wired in tandem. The follo-4r.g 
is a list of the major componen s EUA 
Cogenex selected for the retrofit project: 

TL80 32-watt T-8 lamps from 
Phillips Lighting Company 
Magnetek Triad electronic ballasts 
Specular silver reflectors from 
Metaloptics Inc. 
Motion sensors made by Leviton 
Manufacturing Company (EUA 
Cogenex installed 287 motion sen- 
sors in non-office locations to better 
manage lighting in infrequently 
occupied areas.) 
To recycle the waste products, 

The contract was awarded to EUA 

EUA Cogenex opted to dispose of the 
old lamps, fixtures, and ballasts 



Comparison of pre- and post-retrofit 
average working day lighting profiles 
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through FulCircle Ballasts Recyclers of 
Cambridge, Massachusetts. 

The project met all of DOES goals. 
As a result of the new lighting system: 

Annual energy lighting consump- 
tion was reduced by approximately 
6 million kWh. 
Annual savings are estimated to be 
about $400,000. 
Lighting power density was reduced 
from 2.2 to 1 .O watts per square foot. 
Lighting levels were increased from 
43.4 to 58 footcandles (distributed). 

Project economics 
In addition to meeting the energy- 

related goals, DOE successfully used 
alternative funding methods-Energy 
Savings Performance Contracting 
(ESPC) and a utility rebate-to pay for 
the relighting project. Through the 
ESPC agreement, DOE is paying for the 
project over time with the money saved 
by the new, energy-efficient lights. This 
funding method lets Federal agencies 
carry out energy-saving retrofits by 
relying on private-sector capital invest- 
ment instead of agency appropriations. 

In the case of the estimated $1.36 mil- 
lion Forrestal relighting project, the 
new lights reduce energy use by 57%. 
The term of the contact with EUA 
Cogenex is 7 years. For the first 3 years 
of the contract, DOE will keep 27% of 
the utility cost savings; the remainder 
will go to EUA Cogenex. During the 
final 4 years, DOE will keep 85% of the 
savings, and EUA Cogenex will get the 
balance. Both parties benefit from this 
arrangement: DOE reduces its energy 
use and saves money on energy bills, 
and EUA Cogenex gets a large contract 
that it would not otherwise get if the 
project had to be funded up front. 

by a $1.2 million rebate received from 
the local electric utility, the Potomac 
Electric Power Company (PEPCO). 
PEPCOs Custom Rebate Program 
awarded rebates for the installation of 
high-efficiency fluorescent lamps and 
ballasts, and specular reflectors. In ad- 
dition, it rebated occupancy controls 
based on the total wattage of fixtures 
controlled. 

Other benefits 

This project also was funded in part 

DOE realized a number of other 
benefits from the Forrestal relighting 
project. For example: 

Electricity use 
before and after retrofit 

7 
0 

m m N 
30 

2 5 25 rn 
0 x 

N 
v) 

0 c 

Q 
20 

15 

10 

c 

- 
3 

.- - .- 
1 5  

0 
Pre-Retrofit Post-Retrofit 

Maintenance provisions in the con- 
tract require relamping during the 
contract’s 48th and 83rd months, 
which helps maintain lighting effi- 
ciency and quality. 
Better distribution of light improved 
occupant comfort. 
The building’s cooling requirements 
were reduced. 
Reduced energy use resulted in a 
corresponding reduction in the 
generation of carbon dioxide, carbon 

monoxide, nitrous oxides, sulfur 
oxides, and hydrocarbons. 
The FEMP team provided additional 

support to the Forrestal lighting retro- 
fit. For example, they launched an 
awareness campaign to educate build- 
ing occupants about lighting improve- 
ments. In another project, FEMP 
funded a survey of building occupants 
to assess their satisfaction with the 
lighting systems before and after the 
retrofit. 

Lou DAngelo, DOE’S facilities 
manager, believes the Forrestal relight- 
ing project was an unqualified success: 
”The total building electrical energy 
consumption was reduced by 18% as a 
result of this project, which was made 
possible by alternative financing. 
Significant energy savings were 
achieved while the overall lighting 
quality throughout the building 
improved.” 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United 
States Government Neither the United States Government nor any agency thereof, nor 
any of their employees, make any warranty, express or implied, or assumes any legal liabili- 
ty or respoilsibiiity for the accuracy, completeness, or usefulness of any information, appa- 
ratus, product, or process disclosed, or rrpments that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, process, or service by 
trade name, trademark, manufacturer, or otherwise does not necessarily Constitute or 
imply its endorsement, recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed herein do not necessar- 
ily state or reflect those of the United Stat= Government or any agency thereof. 








