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Innovative solar PV approach boosts efficiency, lessens footprint
by William Schaefer

The Mojave desert is one of  the highest 
solar resource areas in the world.  
This, coupled with many cloud free 

days, presents an ideal environment for solar 
applications.

“Due to its location, Fort Irwin’s Directorate 
of Public Works energy management team 
has continually scaned the industry for new 
solar technologies for their applicability at the 
installation and their ability to not only offset 
energy use but also improve the quality of life 
for Army personnel and their families,” said 
Muhammad Bari, director of the Fort Irwin, 
California, Directorate of Pubic Works. 

“Fort Irwin has installed a variety of solar 
technologies on the post, including conventional 
fixed array photvotaic for street lighting, 
operational and recreational areas as well as 
solar thermal hot water generation,” said Chris 
Woodruff, Directorate of Public Works Energy 
Project manager. 

“The limitation of fixed arrays is the steep 
peak production curve related to the exposure 
angle. This does not maximize energy 
production nor follows the usage profile of Fort 
Irwin,” he said.  

The installation sought a higher efficiency 
solution that would track with the peak demand 
and also minimize footprint within the limited 
open space of the cantonment area.

The Fort Irwin energy management 
team met with Soitec Solar, developers of 
an innovative Concentrated PhotoVolyaic 
system.  In 2014, Soitec Solar sponsored a 
demonstration and validation pilot project 
with the Environmental Security Technology 
Certification Program and the Naval Facilities 
Command. The initial project proposal was for 
500 kilowatts, but favorable reviews by both 
the Department of the Army and Departmetn 
of Defense doubled the size to a 1 megawatt 
system at a cost of $6.1 million. 

 The concentrated solar photovoltaic system 
consists of a Fresnel lens glass plate module 
that concentrates solar insolation by a factor 
of 500 suns and focuses the light onto satellite 
grade, wide spectrum capture, multi-junction 
solar cells. A dual axis tracking mounting frame 

optimally positions the array for sun tracking, 
which includes control units that monitors 
direct current power output and calculates the 
next optimum position. Each module has a 
ground mount pedestal and an air drier unit for 
module humidity control to inhibit corrosion 
and mold growth. Low loss direct current/
alternating current inverters are also used. This 
design yields conversion efficiencies of almost 
31 percent, nearly twice the average efficiency 
of conventional fixed position photovoltaic 
modules. 

The system was constructed in two adjacent 
array fields of 500 kilowatts each.  Forty arrays 
were installed with each array designed for an 
average 28 kilowatt maximum output. Each 
pole mounted array contains 144 generating 
modules and the spacing between each array 
is 80 degrees. Each array covers approxately 
1,180 square feet with a maximum height of 27 
degrees. The array field comprises approximately 
six acres. Construction started in March 2015 
and completed that August with telemetry and 
metering coming on line in October 2016.

The cumulative power produced from July 
2016 through August 2107 was 9,116 megawatt 
hours, resulting in a cost savings of $528,500. 
The project generated a Southern California 
Edison incentive through the California Solar 

Initiative Program of $1.165 million.
Field results to date have validated that the 

benefits of the concentrated solar potovoltaics 
design over conventional fixed array photovoltaic 
systems include approximately doubling the 
operating efficiency per square foot of power 
generating area and longer peak generating 
periods and more stable production profiles 
during peak demand periods due to dual access 
tracking. 

“This extensive project, now owned by the 
US Army, provides Fort Irwin with an increase 
in energy security and resiliency by providing an 
on-site power generation method that decreases 
the need for offsite energy resources. In addition, 
the CPV array field is one of the show cases at 
Fort Irwin and is visited on all VIP tours,” Bari 
said.
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A typical dual axis tracking, concentrated solar photovoltaic array and pedestal mount. (Photo by Chris Woodruff )


