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BorgWarner is a U.S. headquartered
provider of innovative and sustainable
mobility solutions with ambitious
corporate sustainability goals. The
company has 80 locations in 19
countries, employs about 38,000
people worldwide, and participates

in the DOE Better Climate Challenge
and Better Plants Challenge with a
goal of being carbon-neutral by 2035.
BorgWarner’s Propulsion Technical
Center (PTC) in Auburn Hills, Michigan,
is a large office park with more than
600 employees, including technicians,
salespeople, and engineering profes-
sionals, and they are interested in
evaluating onsite energy options for a
range of benefits.

The U.S. Department of Energy’s Industrial
Efficiency and Decarbonization Office’s
(IEDO) Onsite Energy Program provides
technical assistance for industrial facilities
and other large energy users to increase the
adoption of onsite clean energy technolo-
gies. IEDO and the National Renewable
Energy Laboratory (NREL) are leveraging
their technical assistance expertise and
analysis tools such as REopt®! to evaluate
the economics and feasibility of deploying
distributed energy resources (DERs) at
industrial sites. The analysis is based on
location, site-specific load data, customized

utility bill analysis, and other criteria such as

resilience needs and decarbonization targets.

Propulsion Technical Center, Auburn Hills, Michigan. Photo from BorgWarner Inc.

How Industrial Sites Can
Balance Business Operations
and Decarbonization
Strategies

Industrial companies and facilities have
multiple objectives that compete for
resources. Investments in reducing carbon-
footprint often compete with investments in
maintaining and improving business opera-
tions and manufacturing processes. Onsite
energy options can be a cost-effective and
timely way to reduce carbon footprint, but
companies often need external assistance
to supplement internal resources to deploy
such options.

IEDOQ’s onsite energy program provides
no-cost technical assistance and resources
to help industrial facilities and other large
energy users increase the adoption of clean
onsite energy technologies.

“At BorgWarner, we're exploring
many different options for reaching
our decarbonization goals. The high-
level results from REopt were
valuable, not just for planning at the
site but for achieving our big-picture
goals company-wide.”

—Tyler Roberts, Drivetrain Systems
Sustainability Analyst, BorgWarner

Goals
The primary objective in working with
BorgWarner was to provide:

1. Access to no-cost techno-economic
analysis using REopt to assess how

onsite energy options could meet the
energy needs at BorgWarner’s PTC
facility and support their clean
energy goals.

2. Asite-specific summary of results from
REopt with pathways for integrating
deployment of onsite technology

Strategy

IEDO and NREL engaged with key staff at
BorgWarner to learn about the company’s
needs and used REopt to assess onsite clean
energy options. Next, NREL collected site
data and information about BorgWarner’s
carbon reduction goals, renewable energy
targets, and resilience requirements to use
as inputs for the analysis. Initial results
were shared and used to further refine
analysis parameters based on BorgWarner’s
interests and priorities.

Analysis Scenarios

NREL conducted several analysis scenarios
to assess onsite energy configurations that
maximize different priorities:

Cost Savings Only: Evaluate the cost-
optimal mix of solar photovoltaics (PV) and
a battery energy storage system (BESS).

Resilience: Determine the optimal size and
cost of PV, BESS, and a backup generator
to sustain 100% of the site’s electric load
for 21 hours.

Emissions Reduction: Determine the least-
cost mix of onsite PV and BESS to achieve
a Scope 2 emissions reduction of 25%.

NREL also developed two supplemental
scenarios based on BorgWarner’s interests:

Heat electrification: Evaluate the cost and
emissions impact of electrifying the site’s

1The REopt techno-economic decision support platform is used by NREL researchers to optimize energy systems for buildings and campuses. REopt recommends the optimal mix of
renewable energy, conventional generation, and energy storage technologies to meet cost savings, resilience, emissions reductions, and energy performance goals. It can be accessed at

https://reopt.nrel.gov/.




space heating and domestic hot water using
air-source heat pumps.

Battery peak shaving: Evaluate the
demand charge reduction potential from
peak shaving using a BESS of various
power and energy capacities.

Analysis Findings

Cost Savings Only: REopt identified a
204-kilowatt (kW) PV system as cost-
optimal, but this system size has a limited
impact (3%) on BorgWarner’s emissions
reduction goals. REopt did not identify a
cost-effective BESS option due to limited
economic benefit given relatively modest
demand charges.

Resilience: The least-cost solution to
sustain a 21-hour grid outage at 100% of
the site load is a approximately 2-megawatt
(MW) PV system with a 450-kW, ~11-hour
BESS and an additional 180-kW backup
generator. This system has a 22-year
payback.

Emissions Reduction: A 1.8-MW PV
system would achieve a 25% reduction in
Scope 2 emissions, but the payback period
of 14 years exceeds the company’s typical
5-to 10-year investment criteria.

Supplemental Scenarios
(Not Shown in Figure 1)

Heat electrification: Electrification of

the site’s space heating and domestic hot
water loads through air-source heat pumps
eliminates the site’s Scope 1 emissions, but
it only reduces the total emissions (Scope

1 and Scope 2)2 by 1%. This scenario has
a positive net present value (NPV) under
current assumptions.

Battery peak shaving: A sensitivity
analysis of BESS sizing impact on demand
charge reduction identified that the 200-kW,
3-hour duration system resulted in the
lowest payback period. However, all BESS
system options had a negative NPV.

Key Takeaways

* Electricity cost savings are a primary
value stream for PV, and the site’s
relatively low electricity charge
rates resulted in a small PV size
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Figure 1. Analysis results of different scenarios

recommendation that could also capture
some demand charge reduction value.
However, PV can hedge against future
electricity price increases, and may
warrant investigation.

* The site’s demand ratchet charge3, in
addition to a relatively low demand
charge rate, diminishes the value
of battery storage for peak shaving.
BorgWarner may consider demonstrating
battery storage to achieve microgrid
capability for resiliency benefits and
provide a proving ground for controls
and deployment experience for other
company sites with higher demand
charges.

Summary

An onsite energy screening analysis can
help manufacturers explore and evaluate
which technologies would be a good fit for
their site-specific needs. For BorgWarner’s
Auburn Hills PTC facility, the screening
compared solutions that prioritize economic

2Scope 1 emissions are direct greenhouse gas emissions that occur from sources that are controlled or owned by an
organization (e.g., emissions associated with fuel combustion in boilers, furnaces, and vehicles). Scope 2 emissions are
indirect greenhouse gas emissions associated with the purchase of electricity, steam, heat, or cooling.

3A demand ratchet charge specifies that the billed demand level in kW be the larger of the actual peak demand for the
billing period (typically the current month), or a percentage of the highest peak reached during the previous X months.

benefit with those that focus on emissions
reductions. Understanding these trade-offs
can help companies like BorgWarner make
decisions about actions they can take today
to meet their carbon reduction goals and
their commitment to being a sustainability
leader. m
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