
2022 
ANNUAL REPORT



Advanced Energy Annual Report 2022 2Bold Ideas to Big Impacts

BOLD IDEAS TO 
BIG IMPACTS

These are just a few examples of the hundreds of projects that have assisted with 
market transformation in the energy industry. Today, we are seeing rapid change and 
are excited to be positioned to help utilities, businesses and communities prepare for 
the future. We are specifically focusing on three main bold ideas that will strategically 
guide our projects so that we can continue to provide valuable, impactful services.

1

Help industry and stakeholders
meet decarbonization goals cost-effectively

Ensure the reliable integration of distributed 
energy resources into the electrical system

Protect energy affordability through innovative 
energy efficiency and demand flexibility

For over four decades, Advanced Energy 
has been turning bold ideas into big impacts. 

Years before electric vehicles became mainstream, we 
began testing them and started our Plug-in NC program to 
educate and support drivers. In the mid-2000s, our research on 
closed crawl spaces found that they can significantly improve moisture 
control and energy efficiency. Now, they are supported by building code and 
are the standard for LEED homes. A desire to help businesses better manage 
their energy usage led us to become one of the first trainers for the U.S. 
Department of Energy’s Superior Energy Performance (SEP) program. We have 
since supported dozens of organizations on their journeys through strategic 
energy management, including achieving SEP and ISO 50001 certification.

BOLD IDEAS 
1

2

3
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CHAPEL HILL
We are excited to provide technical 
consulting to the Town of Chapel Hill 
as they work toward meeting goals set 
forth in the Town’s Climate Action and 
Response Plan. One of those goals includes 
achieving significant energy savings and 
decarbonization in new construction, the 
leading emissions sector in Chapel Hill. As 
such, the primary initiative of 2022 focused 
on making recommendations to improve 
the Town’s Green Building Policy Framework 
for new development, with the goal of 
achieving high-efficiency construction 
that can be reasonably implemented 
and enforced for both residential and 
commercial buildings. 

We reviewed the current policy along 
with numerous above-code standards 
and stretch codes to inform our 
recommendations for policy updates 
and implementation practices. Key 
considerations included applicability to 
building type, strength of permanent 
energy efficiency building measure 
requirements for sustainable performance, 
the inclusion of a prescriptive method to 
make it easier to effectively implement the 

RALEIGH
We partnered with the City of Raleigh’s Office 
of Sustainability to create a comprehensive 
electric vehicle-ready playbook for planning 
and installing public, residential and 
workplace charging stations. The document 
covers the basics of vehicle charging, electric 
utility considerations, charging station types 
and placement, the permitting process, 
installation steps, future-proofing, case 
studies and more. We believe it will be a 
great resource for residents, homeowners, 
developers, electricians, municipal 
entities, property managers, homeowners 
associations, public staff, workplaces and 
business owners hoping to learn more about 
electric vehicle charging.

CHARLOTTE
The City of Charlotte had been looking to 
add electric vehicle make-ready language — 
language about preparing locations at the 
time of construction or major renovation to 
efficiently add charging stations at a later 
time — for commercial new construction 
to its Unified Development Ordinance. We 
provided them with examples and best 
practices from other municipalities and 
discussed the future adoption of electric 
vehicles in the state. Separately, we reviewed 
a request for proposals draft that the City is 
using to select a vendor for its City-operated 
charging stations.

standard, and the ability to achieve a 
high-performance level that is obtainable 
from a cost and affordability standpoint.  

We also provided the Town with 
technical assistance for other energy 
and sustainability topics in support of 
the Climate Action and Response Plan. 
In 2022, this included providing input 
on their roadmap to achieve renewable 
energy targets. We look forward to 
continuing to support the Town of Chapel 
Hill in their efforts to work toward a low-
carbon future.
 

APEX
We started work for the Town of Apex 
to provide recommendations on electric 
fleet vehicles for immediate and near-term 
purchase. We also highlighted charging 
station recommendations to support fleet 
electrification, including the ratio of vehicles 
to stations and vendors to evaluate. In 
addition, we have been working with the 
Town to review their carbon baseline data 
and provide input.

DAVIDSON
With the Town of Davidson, we offered 
consulting and performed smaller-scale 
energy assessments that fit commercial 
needs. Part of this effort included reviewing 
designs for a building renovation. This was 
a new undertaking for us and one we hope 
to explore further in the future.

“In order to meet our green 
building climate action goals, 
it’s been important to work with 
building science experts who 
can help us develop updated 
policies that account for grid 
improvements, affordability, and 
ease of implementation. Advanced 
Energy’s team has been essential 
in helping us do just that.” 

– John Richardson 
Community Sustainability Manager, Chapel Hill

HELPING COMMUNITIES 
NAVIGATE CLEAN ENERGY TECHNOLOGIES
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Partnering with the North Carolina Department of Environmental Quality (NCDEQ), 
we received funding through the federal American Rescue Plan Act (ARPA) to 
support underserved communities in North Carolina, many located in Tier 1 and 
Tier 2 counties as defined by the North Carolina Department of Commerce’s 
County Distress Rankings. All of the projects needed to be completed within 
a short time frame, so we are extremely appreciative of our partners, including 
NCDEQ, the North Carolina Housing Finance Agency, affordable housing 
organizations, North Carolina’s electric cooperatives and all of the installation 
contractors who went above and beyond to finish the work. We know there is 
more to be done, but we are proud of the impact we were able to make.

IMPROVING ENERGY EFFICIENCY 
IN UNDERSERVED COMMUNITIES

SYSTEMVISION + SOLAR
We installed solar arrays on seven 
homes that were built to our 
SystemVision New Construction 
standards. These households, which 
represent a population that typically 
does not have access to solar, will 
benefit from the lower electric bills 
and carbon footprint that come with 
the technology. 

Each home is predicted to 
save around $1,000 annually.

UPGRADES FOR SUPPORTIVE HOUSING ORGANIZATIONS
We provided, at no cost, high-efficiency mechanical equipment to nonprofit supportive 
housing organizations, such as transitional housing for homeless individuals and 
housing for disabled and disadvantaged people. Specifically, this initiative supplied 
HVAC systems and water heaters to three organizations across three North Carolina 
counties. In all, we replaced 40 water heaters and 73 HVAC systems that will support 
163 residents.

HIGH-EFFICIENCY LIGHTING FOR SCHOOLS
Finally, our NC GreenPower program received ARPA 
funding to replace inefficient lighting with high-efficiency 
LED fixtures in the gymnasiums of 60 North Carolina K-8 
public schools. An additional component of this project 
provided emergency energy assistance to one school to 
replace malfunctioning HVAC equipment. 

RESIDENTIAL HIGH-EFFICIENCY HEAT PUMP SYSTEMS
We also partnered with five electric cooperatives in North Carolina to install 30 high-
efficiency heat pump systems for low- to moderate-income families with historically high 
utility bills. The 30 families will see reduced energy burdens and improved home comfort. 

The households are predicted to save approximately $20,000 combined 
annually in energy expenses.

Total predicted annual savings exceed $30,000 for the supportive housing 
organizations.

The schools are expected to see annual savings of more than $86,000 
collectively.
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MANUFACTURED HOMES WINTER PEAK STUDY
We are currently conducting a research study with Duke Energy that 
explores reducing winter heating bills and improving comfort in 
manufactured homes. Participants have had cellular metering equipment 
installed to collect energy usage data to better understand how 
manufactured homes use electricity and what savings might be available.

RESEARCHING EMERGING 
TECHNOLOGIES FOR ELECTRIC UTILITIES

DUKE ENERGY RESIDENTIAL BATTERY STORAGE STUDY
This field project examined the beneficial impacts of a high-
performance new home with battery storage and solar to better 
identify the potential to incentivize and promote a flatter load customer 
profile via a residential battery storage system. The data showcased 
good coincident peak kW savings from this dispatchable behind-the-
meter asset and a positive homeowner experience.

ECOBEE ECO+ DATA ANALYSIS
We evaluated the effects of eco+ smart thermostat 
features on customer usage baselines and load 
reductions for Brunswick Electric Membership 
Corporation’s demand response/load control 
programs. The results are currently being analyzed 
and will be finalized by the end of the year.

PROGRAM DESIGN AND METERING STRATEGIES 
FOR COOPERATIVE EV MEMBER HOUSEHOLDS
As electric vehicle (EV) interest and adoption expand beyond 
large cities, many cooperatives are deploying programs 
and pilots to engage EV member households. In particular, 
utilities nationwide are working to determine the EV-
related possibilities of time-of-use rates, all-you-can-charge 
subscriptions and demand management opportunities. 
We partnered with North Carolina’s Electric Cooperatives 
to document the program strategies, objectives, metering 
solutions and outcomes of these approaches to share 
successes and lessons learned with other cooperatives 
across the region. These managed charging strategies will 
be critical for optimizing the grid integration of EVs and 
keeping electric rates low for all energy users. 

VOLTAGE SAG GENERATOR AND EXPLORATORY TESTING
In 2022, we invested in a voltage sag generator that can produce voltage 
sags or swells to emulate what might be seen in the real world. Our model 
is a 3-phase Omniverter unit that is rated at up to 480 volts and 60 amps, 
and we are set up to test to multiple standards that exist for voltage sag 
assessments, including IEEE 1668, IEC 61000-4-11, IEC 61000-4-34 and 
SEMI F47. Initially, we’ll be using the equipment to conduct exploratory 
lab testing for our utility members, but in the future, we hope to perform 
product testing for manufacturers, verifying what’s known as the “voltage 
sag immunity” for devices and components. Critical processes and 
equipment having sag immunity helps manufacturing plants and processes 
ride through transient voltage events, avoiding unplanned and costly 
downtime while maintaining productivity.
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MOTOR DESIGN RESEARCH PROJECT WITH GEORGIA 
INSTITUTE OF TECHNOLOGY
A group of graduate students from the Georgia Institute of Technology 
developed a proprietary closed-loop cooling system for use with permanent 
magnet motors in electric airplanes. With our assistance, they completed 
exploratory testing on the design prototype. If successful, the cooling system 
could be used to enable electric flight, eliminating the need for jet fuel and the 
associated air travel emissions. This project represented our first opportunity in 
the electric aviation market. 

TESTING CONDUCTED FOR UTILITIES IN CALIFORNIA 
AND ILLINOIS
We conducted two projects for investor-owned utilities in California. In one, we 
performed testing on 19 air-over motors under varying test conditions, and the 
second featured testing of four motors with 13 VFDs with various equipment 
and parameter differences. We also designed and delivered motor testing 
capability for ComEd, Illinois’ largest electric utility.

EASA AND PEV PROGRAMS HELP MOTOR SERVICE CENTERS
Our Proven Efficiency Verification program and the Electrical Apparatus Service 
Association’s EASA Accreditation program allowed us to help 39 motor service 
centers achieve and maintain quality procedures that restore motor efficiency 
during the repair process. We completed renewals and added new customers 
for both initiatives.

IMPROVING ELECTRIC MOTOR 
EFFICIENCY IN MANUFACTURING

MOTORS AND DRIVES 
EDUCATION OPPORTUNITIES
To support outreach and education, 
we partnered with Plant Engineering 
magazine and CFE Media to deliver online 
trainings on various motors and drives 
topics. We also attended a number of 
conferences and trade shows, including 
Energy Efficiency in Motor Driven Systems 
in Stuttgart, Germany; the EASA 2022 
Convention in St. Louis; the ASHRAE 
Winter Conference and AHR Expo in Las 
Vegas; and AEE World in Atlanta.

CERTIFICATION BODY 
EXPANDS REACH
Through our accreditation from 
the Standards Council of Canada 
(SCC) as a Certification Body, we 
successfully completed our first 
reassessment and have our first 
customer in Canada for motor 
certification. Our SCC recognition 
complements our accreditation 
from the ANSI National 
Accreditation Board as well as our 
designation by the Asociación 
de Normalización y Certificación 
A.C. in Mexico. We additionally 
are the only lab in the world 
accredited to perform testing for 
AHRI’s variable frequency drive 
(VFD) certification program.
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2022 was a highly successful year for our electric vehicle (EV) education 
and outreach program, Plug-in NC. Guided by our steering committee, 
we supported our electric utilities, state government, local businesses and 
individual North Carolinians with their electric transportation goals.

ASSISTING LOCAL GOVERNMENTS 
We partnered with state government agencies by providing feedback and 
sharing successes on their EV-focused initiatives. With the North Carolina 
Department of Environmental Quality, this included aiding their continued 
rollout of the Volkswagen Settlement program that is adding charging and 
EVs — particularly of the medium- and heavy-duty variety — across the state. 
The North Carolina Department of Transportation worked tirelessly to submit 
their state plan for the National Electric Vehicle Infrastructure (NEVI) program, 
which will bring high-powered DC fast chargers to key travel corridors. We 
helped promote their work and give input during the process.

ELECTRIC DRIVING EDUCATIONAL EFFORTS
We hosted and participated in EV car shows and other events across North 
Carolina. A number of those were part of National Drive Electric Week and 
Drive Electric Earth Day, but we filled our calendars throughout the year. Some 
of the locations we visited include Wilson, Waynesville, Raleigh, Carrboro, 
Durham, Charlotte, Chapel Hill and Troutman. Some of our biggest takeaways 
from these gatherings were the growing diversity of EVs in the market and the 
continued expansion across vehicle types, including pickup trucks and more 
medium- and heavy-duty vehicles.

IMPACTFUL YEAR FOR PLUG-IN NC 
AS ELECTRIC VEHICLE SALES SOAR

We supplemented 
our in-person outreach 
with a wealth of new 
educational resources. 
These included spotlights 
on EV drivers and EV-
supporting organizations, 
overviews of funding and 
policy initiatives — plus a 
webinar with NC GreenPower 
about electric school bus 
opportunities — and blog articles 
discussing more basic topics, such 
as how to install EV charging at 
home, how to use public charging 
and considerations for purchasing a 
used EV. We were also featured in local 
and national newspaper articles about 
the growth of electric transportation.

EV VIEWS PHOTO CONTEST 
As an additional form of engagement, we 
ran a photo contest so that EV drivers could 
show off their cars at scenic spots. The goal 
was to highlight the exciting places visited by 
our followers and to dispel myths about the 
traveling capabilities of EVs. More than 25 drivers 
submitted photos of their adventures, capturing 
locations from the western part of our country to the 
coast of North Carolina, and more than a dozen EV 
models were featured.
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1 GW OF UTILITY-SCALE SOLAR COMMISSIONED 
The primary goal of our Interconnection Commissioning program is to ensure 
facilities’ quality and dependability to protect the power quality, reliability 
and safety of the utility grid. This year we hit an exciting milestone — since 
the beginning of the program in 2017, we have commissioned more than 1 
GW of utility-scale solar! 

TRANSMISSION INTERCONNECTION 
We expanded our work with transmission interconnection, both with field 
commissioning and standards engagement. We have been tracking and 
participating in working groups associated with the IEEE 2800 standard and 
have been helping to evaluate how it may be applied. IEEE 2800, published 
in April, is for transmission connected inverter-based resources.
 

SOLAR + STORAGE WORK CONTINUES
We continued to work with solar-plus-storage sites for North Carolina’s 
Electric Cooperatives and Duke Energy. These sites include solar fields and 
battery storage systems to add flexibility to either store or generate energy. 

IEEE 1547 TRAINING
Staff participated in an inaugural training for the IEEE 1547 conformity 
assessment certification program. Our staff will be certified to evaluate 
sites and train others for this program interconnection of distributed 
energy resources. 

ENSURING RENEWABLE 
INTERCONNECTIONS REMAIN SAFE AND RELIABLE

PREVIOUSLY UNINSPECTED 
FACILITIES PROGRAM
We launched the administration 
of a program with Duke Energy to 
evaluate previously uninspected 
generation facilities. This program 
will be a partnership with owners and 
operations and maintenance firms to 
assess facilities connected to the grid 
before 2017.

1 GW 
COMMISSIONED
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GREEN POWER FUNDING
Since we launched the nonprofit NC GreenPower in 2003, it has used voluntary 
contributions to help fund the generation of 1.06 million megawatt-hours of 
green power from local solar, wind and landfill projects. In addition, carbon 
offsets have supported the mitigation of 113,000 metric tons of greenhouse 
gases through methane capture projects. This work continued in 2022.

60 PUBLIC SCHOOLS RECEIVE NEW LIGHTING 
NC GreenPower received funding from the North Carolina Department of 
Environmental Quality State Energy Office to reduce the energy burden of 
60 of North Carolina’s high-energy-using K-8 public schools. The funding 
opportunity was part of the American Rescue Plan Act and supported 
the purchase and installation of high-efficiency LED fixtures at no cost 
to qualifying schools in North Carolina’s Tier 1 and Tier 2 counties with 
high eligibility rates for free/reduced lunch. An additional school received 
emergency energy assistance to replace malfunctioning HVAC equipment.

SUPPORTING SCHOOLS
AND THE ENVIRONMENT THROUGH 
NC GREENPOWER

16

SOLAR+ SCHOOLS PROGRAM 
AWARDS 20 SCHOOLS
Furthering its support of schools, NC 
GreenPower’s Solar+ Schools program had 
another banner year in 2022, awarding 
20 K-12 schools with grants for the 
installation of a 5-kilowatt solar array. 
Along with the array, the schools will 
receive an educational package that 
includes a STEM curriculum, teacher 
training and a weather station. Since 
its launch in 2015, Solar+ Schools 
has provided solar installations and 
energy instruction to 73 schools in 
44 counties, reaching more than 
54,000 students across our state. 
Next year, the program will 
install 20-kilowatt rooftop and 
ground-mounted installations 
and will use donations to 
cover 100% of the costs for 
the selected schools.

Supporting Schools and the Environment with Solar and STEM Education

Solar+ Schools has provided solar 
installations and energy instruction 
to 73 schools in 44 counties.
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ENERGY ASSESSMENTS BRING BIG SAVINGS
Our commercial and industrial energy assessments this 
year took us from the mountains to the coast in North 
Carolina. We supported facilities that work in metal 
fabrication, plastics powder manufacturing, freight truck 
manufacturing, bread baking, telecommunications, 
pharmaceuticals, wood pellet manufacturing, switch gear 
assembly and more. In 2021, our most recent year with 
complete data, the energy conservation measures we 
recommended would save facilities, annually, more than 28 
million kWh, nearly $2.5 million and 15,000 tons of carbon.

HELPING BUSINESSES
IMPROVE EFFICIENCY

HELPING COMPANIES SUCCEED IN 
STRATEGIC ENERGY MANAGEMENT
In addition to our energy assessments, strategic energy management (SEM) 
remains a core focus of our commercial and industrial team. A large portion of 
that work consists of guiding cohorts of companies toward learning about and 
progressing through SEM initiatives, such as ISO 50001 and 50001 Ready.

In 2022, we completed our third North Carolina-based ISO 50001 cohort 
sponsored by Duke Energy. We also launched a 50001 Ready training cohort 
for Tennessee Valley Authority employees and contractors through the Federal 
Energy Management Program. An additional cohort for the Weatherization 

and Intergovernmental Programs Office through the 
Sustainable Wastewater of the Future Accelerator used 
50001 Ready to target wastewater facilities with SEM 
services.

In a first for us, our second cohort with the Better 
Plants program used the new carbon add-in for the 
50001 Ready Navigator tool — 50001 Ready recently 
included decarbonization in each of its 25 tasks to help 
interested parties make carbon management a part of 
their energy management processes.

We aided individual organizations in their SEM goals as well. In late 2021, aluminum 
technology company Gränges Americas Inc. earned 50001 Ready recognition at its 
Salisbury, North Carolina, plant; in 2022, we supported the site as it achieved ISO 
50001 certification. We also helped a Gränges facility in Arkansas kick off the ISO 50001 
certification process. Similarly, through a partnership with NC State University’s Industry 
Expansion Solutions, we began delivering ISO 50001 consulting services for global 
healthcare company Fresenius Kabi at its Wilson, North Carolina, facility. 

Looking beyond SEM and ISO 50001, 2022 saw us start to explore ways to more fully 
address industrial decarbonization, and we are excited for these new opportunities 
moving forward.
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EXPLORING NORTH CAROLINA’S CLEAN ENERGY TRANSITION
Over the past six years, we have hosted 21 webinars through our Exploring 
North Carolina’s Clean Energy Transition program. They have been attended 
and viewed by over 22,900 people. Our goal is to share useful and actionable 
information as the ways we generate and supply electricity evolve. In 2022, 
we provided an educational opportunity for stakeholders to learn about three 
important topics:

Utility-Scale Battery Storage in North Carolina
Integrated Systems Planning
Power Quality through the Large Business and Industry Lens

EDUCATING STAKEHOLDERS
ON ENERGY TOPICS

TRAININGS, EVENTS 
AND CONFERENCES
Through in-person trainings, 
conference presentations and 
public gatherings, we reached 
over 8,000 people at over 140 
events to increase knowledge 
and understanding across all of 
our expertise areas. 

We were also honored to support 
and sponsor a number of confer-
ences in 2022, including the EPRI 
Electrification Conference, the North 
Carolina Affordable Housing Con-
ference, the ACEEE Summer Study 
on Energy Efficiency in Buildings, the 
North Carolina State Energy Confer-
ence, the EASA Convention, the Coop-
erative Technologies Conference, the 
SEEA Southeast Energy Summit, MFG-
CON and the ElectriCities Connections 
Summit. 

TOP ADVANCED ENERGY BLOG POSTS OF 2022

How DC Fast Charging Works

Advanced Energy Commissions New Solar-Plus-Storage Sites for 
North Carolina’s Electric Cooperatives

Tips for Maintaining Motor Reliability and Efficiency 

Benefits of Compressed Air Leak Management

Supporting Underserved Communities Through the CARES Act
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HABITAT FOR HUMANITY VOLUNTEER DAY
Our staff spent a day volunteering with Habitat for Humanity to help build 
townhomes in Raleigh, North Carolina. 

SUPPORTING FUTURE ENERGY PROFESSIONALS
This year we kicked off an exciting initiative to support local colleges and 
students. Our University Sponsorship Program sponsors student-led clubs 
and organizations and allows our company to build relationships and diversify 
our staff. Through the program, we offer opportunities for students to gain 
experience and learn more about the energy industry.

During the summer, we hosted two marketing and communications interns who 
contributed to projects across our company but primarily supported Plug-in NC 
and NC GreenPower. We also benefited from two engineering co-op students 
who assisted our motors 
and drives team and helped 
to handle, test and log 
electric motors and variable 
frequency drives.

CULTIVATING CONNECTIONS

COMMITMENT TO DIVERSITY
We are committed to fostering, 
cultivating and preserving a culture 
of diversity and inclusion (D&I) at 
Advanced Energy. This year our 
D&I Committee had numerous 
accomplishments, including:

 Creating five subcommittees: mission/vision, policy, recruiting/hiring/retention, 
events and training, and communications

 Updating parental leave policy
 Recognizing Juneteenth
 Starting our University Sponsorship Program, with an emphasis on supporting 

historically Black colleges and universities
 Developing a catering list that includes minority-owned and mission-based 

nonprofit companies
 Incorporating D&I into social events 
 Establishing an onboarding process for new employees 

TAKING TIME TO HAVE FUN
Throughout the year, we provide opportunities for staff to gather and get to know 
one another. In 2022, we attended a Durham Bulls baseball game, enjoyed a 
summer day at the lake and hosted multiple celebrations at the office. We believe it’s 
important for staff to connect on a personal level and have fun with their coworkers. 
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