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Logistics

• All attendees on mute

• Please ask your questions through chat as we go – Q&A Session at the end

• Slides and recorded webinar will be posted to the RFI website:

https://www.pnnl.gov/requests-information-dc-lighting-dc-building-
microgrid-control-solutions
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Project Drivers
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OPPORTUNITY

SOLUTION

ROLE OF LIGHTING

Zero Energy

Buildings

Grid Resiliency

With DERs

DC Lighting is

Key Component of Optimized

DC Microgrid Solution

DC Microgrids Improve

Grid Resiliency with DERs

DC Microgrids Enabler

For Zero Energy Buildings
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DOE Microgrid Definition

A microgrid is a group of interconnected loads and distributed energy 

resources within clearly defined electrical boundaries that acts as a 

single controllable entity with respect to the grid. A microgrid can 

connect and disconnect from the grid to enable it to operate in both 

grid-connected or island-mode.
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Microgrids
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Our project is focused on 

DC building microgrids 

(aka building-scale 

microgrids, facility 

microgrids, or 

nanogrids)

Image Source: Emerge Alliance



Alternating Current (AC) vs. Direct Current (DC)

• Utility supplies AC to building

• AC is converted to DC at many 
building loads

• Each conversion:

▪ Results in efficiency losses

▪ Requires additional equipment or 
circuitry

▪ Introduces potential failure point

• https://www.energy.gov/articles/w
ar-currents-ac-vs-dc-power
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Image Source: ABB

https://www.energy.gov/articles/war-currents-ac-vs-dc-power


Building Loads and Power Sources 
Increasingly Utilize DC Power

LED Lighting
Variable speed 

HVAC 
Computers / 
Electronics

Electric Vehicle 
Chargers

Energy Storage 
Batteries

PV Panels
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Commercial Buildings Energy Savings for DC
10-18% estimated when installed with DERs (PV, battery)
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Building Microgrids can Improve Grid Resiliency 
by Addressing the “Duck Curve”
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DC Building Microgrid Claimed Benefits

Energy savings from reduced AC→DC and DC→AC conversion(s)

Grid resiliency

Building resiliency (islanding capabilities during grid outage)

Improved equipment reliability

Safer

Low-voltage DC facilitates plug-and-play connections

Reduced installation costs

Fewer components

Less real estate required for devices or equipment

Reduced carbon footprint

April 30, 2020



DC Lighting + Microgrid 
Field Validation Project
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• Addresses the lack of objective performance and cost data 
that inhibit some technologies from finding their customer 
base

• DOE helps to identify, install, and monitor technology 
performance in real world installations and then 
communicates the results to the public via a case study
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What is a Field Validation Project? 



Characterize 
state of 

technology, 
benefits, and 

barriers

Demonstrate 
technology in 

the field –
validate 
benefits
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Project Objectives
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• Literature reviews

• Expert and stakeholder interviews

• Technology status RFIs

Characterize State 

of Technology, 

Benefits, and 

Barriers

• Technologies to evaluate

• Sites / applications to target

• Research questions

Identify Target 

Sites and 

Technologies

• Recruit host sites

• Install technologies

• Conduct Evaluations

Conduct Field 

Validations

Publish Report 

(FY20)

Publish Report / 

Case Studies

(FY21)

Project Scope
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• Responses due May 21

• <1 hr to complete each RFI

• Complete either one or both

• Commercial, not residential

• RFI Location: 
https://www.pnnl.gov/requests-
information-dc-lighting-dc-building-
microgrid-control-solutions

RFI Information

https://www.pnnl.gov/requests-information-dc-lighting-dc-building-microgrid-control-solutions


DC Lighting 
Manufacturers

• Power over Ethernet (PoE)

• 380V DC

• 24V DC (Emerge Alliance)

• USB

• Proprietary solutions

DC Building Microgrid 
Control Solution 

Providers

• Manufacturers of equipment that 
connect DC loads to DC power 
systems

• Solution providers that custom 
engineer solutions that connect DC 
loads to DC power systems
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Who Should Respond
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• Technology availability

• Type of fixtures 

• Spec Sheets

• DC voltage(s) the fixtures accept

• Drivers used

• Stocked or custom-built?

• Available controls

• Estimate of current DC market share

• AC vs. DC price differential

April 30, 2020

Information Collected: 

DC Lighting Manufacturers
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• Solution description

• Spec Sheets (if applicable)

• Out-of-the-box or custom 
built/engineered?

• Required components/equipment

• Capabilities to connect to power and/or 
control lighting

April 30, 2020

Information Collected: 

Microgrid Control Solution Providers



Thank you

www.pnnl.gov

902 Battelle Boulevard

P.O. Box 999

Richland, WA 99352

Phone:
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(509) 372-4785

Gabe Arnold, P.E., L.C.
SENIOR LIGHTING ENGINEER

gabriel.arnold@pnnl.gov
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