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Isn’t PV Already DC?  
What’s New Here?

• The natural form of PV energy is direct current 
(DC)

• Direct current PV installations are already 
widely used for off-grid applications

• What is new here is we are focusing on the use 
of DC photovoltaic energy to directly 
supplement, without an inverter, power to loads 
at sites that already have an AC utility system 
interconnection!
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Candidates for PV-DC Assisted 
Applications

• Adjustable Speed Drives (for mechanical 
drive motors and HVAC system)

• Uninterruptible Power Systems (UPS)
• Electric Resistance Heating Applications
• Office equipment
• Lighting Loads
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PV Assisted UPS
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A 125 kVA Solar Assisted UPS System 
Developed by Niagara Mohawk Power Corp.
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Advantages of DC Approach

• Avoiding the inverter might save up to $1/watt (15-20% of 
PV system initial capital cost) 

• Potentially more reliable installation (could save on long-
term inverter replacement and repair costs)

• Avoiding inverter losses may result in a 5-10% power 
production advantage (further lowering cost)

• Limited utility system interaction (no fault current 
contributions, no export of power) will make 
interconnection less of an issue than with AC inverter 
approach

Overall, up to more than a 25% reduction 
in PV lifecycle cost might be achieved in 
certain suitable DC power applications

Overall, up to more than a 25% reduction 
in PV lifecycle cost might be achieved in 
certain suitable DC power applications
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Disadvantages of DC Approach

• Loss of load diversity and ability to export to 
utility system means that the application must be 
carefully matched to the load to achieve good 
economics

• Standard loads and building power distribution 
practices, while many can run on DC, are not 
intended or rated for DC – modifications are 
required

A poorly chosen DC application could 
actually cost more than the AC approach!
A poorly chosen DC application could 
actually cost more than the AC approach!
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DC Test Of Switched Mode Supply
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Compact Fluorescent Light 
Operating on DC



EPRI 

SMPS Unit for Dell Laptop
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Adjustable Speed Drives

• Adjustable Speed 
Drives can be 
employed to convert 
most induction motor 
loads to operate on DC 
power

Typical small 
adjustable speed 
drive units
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Load Performance with DC

• Many office devices, adjustable speed motor 
drives and other loads can be operated 
successfully with DC power

• Perhaps the main load type that can’t be powered 
are induction or synchronous motors without drive 
units

• Despite success in powering loads with DC, there 
are some issues:
– Surge arresters
– Protection (circuit breakers, switches and fusing)
– Circuits that need AC for timing or voltage doubling 

functions
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PV-DC Demonstration Site in Illinois

DuPage Mayor’s and Manager’s Conference Building 
Oak Brook, Illinois
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Major Loads at Demonstration Site

About 5 kWOffice 
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Integrated Gas Heat/Electric 
Cool Rooftop HVAC Unit

Diagram Courtesy Carrier Corp.
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PV Array (6 kW DC)
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Project Conclusions and 
Next Steps

• Many loads can be supplemented with PV-DC (ASD 
units, electric heating, SMPS units, and day use lights) 

• Load must be carefully matched to the DC output of the 
array to insure good economics. An ideal application 
may realize 25% or more PV energy cost saving!

• There will be a decision soon to move forward with an 
HVAC unit demonstration project in 2003

• The industry needs DC compatible products that have 
two power connection ports (an AC port and DC port), 
suitable AC/DC appliance ratings and building 
distribution systems with DC compatible protection 


