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Haynes International is a leading
U.S.-based manufacturer of high-
performance metal alloys, with its
largest production facility located

in Kokomo, Indiana. Due to its
energy-intensive processes and large
scale, the Kokomo facility consumes
substantial amounts of electricity and
gas for heating. As a partner of the
U.S. Department of Energy’s Better
Plants program, Haynes is committed
to reducing their energy intensity.

The U.S. Department of Energy’s Industrial
Efficiency and Decarbonization Office
(IEDO) is collaborating with the National
Renewable Energy Laboratory (NREL) to
support the analysis of distributed energy
resources (DERs) using the REopt®

tool.! This initiative aims to evaluate the
economic feasibility of deploying onsite
energy options for industrial sites. By
partnering with companies like Haynes,

of high-performance alloys. Photo provided
by Haynes International.

Haynes International Corporate Center, located near the Kokomo Manufacturing
Facility which produces alloys used in aerospace, chemical processing, and industrial
gas turbine applications. Photo provided by Haynes International.

IEDO and NREL are exploring how REopt
analysis can provide valuable assistance.
The analysis incorporates location-specific
data, site load information, utility bill
analysis, and site-specific goals and decar-
bonization targets.

How Industrial Sites

Can Balance Business
Operations and
Decarbonization Strategies

Industrial companies face the challenge

of balancing their business and manufac-
turing processes with their clean energy
goals. Onsite energy options such as solar
photovoltaics (PV) and battery storage can
be a cost-effective and timely approach

to reduce a site’s carbon footprint, but
companies often need external assistance
to supplement internal resources to deploy
such options.

IEDO’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.

Goals
The primary objective in working with
Haynes International 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 Haynes’ Kokomo
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 Haynes to
understand their corporate goals, select a site
for analysis, collect site-specific data and
conditions, and perform a screening analysis
using REopt. The team evaluated various
onsite energy options considering economic,
emissions, and site-specific constraints.

The analysis incorporated specific options
requested by Haynes, including a company-
owned PV system and a proposed microtur-
bine project.

Analysis Scenarios

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

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

4-MW PV: Evaluate the project economics
and emissions reduction potential of a
4-megawatt (MW) PV installation on a
20-acre plot near the site.

4-MW PV + BESS: Evaluate the project
economics and emissions reduction
potential of a 4-MW PV installation with a
BESS.

NREL also developed supplemental
scenarios based on Haynes’ interests:

Emissions reduction: Determine the
required size and economics of onsite PV
and BESS to achieve a 20% reduction in
Scope 2 emissions.

IThe 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.




Microturbine: Evaluate the investment
opportunity for a I-MW microturbine to
provide reliable onsite baseload electricity.

Analysis Findings

Cost Savings Only: REopt identified a
4-MW, 1-hour BESS (without a PV system)
as a cost-optimal solution with a 4-year
payback period. The BESS provides peak
shaving to reduce demand charges at the
site but does not result in any emissions
reduction. REopt also identified wind as a
cost-effective option, although known siting
challenges prevent implementation.

4-MW PV: A nearby 20-acre plot of land
could support 4 MW of PV with a 7-year
payback period and reduce Scope 2 emis-
sions by about 5%.

4-MW PV + BESS: Pairing a BESS system
with the 4-MW PV would provide addi-
tional economic savings through demand
charge reduction with a payback period
reduced from 7 to 5 years.

Supplemental Scenarios
(Not Shown in Figure 1)

Emissions reduction: Considering PV
and BESS, a 20% reduction in Scope 2
emissions required 12.9 MW of PV and a
5.1-MW, 1.3-hour BESS with a payback
period of 6 years.

Microturbine: A proposed 950-kilowatt
(kW) microturbine was deemed cost-
effective primarily because of the low price
of natural gas. The system reduced total
emissions (Scope 1 and Scope 2)* by 3%
with a short payback period of 3 years.

Key Takeaways

* Renewable energy technologies face
challenges when competing with
relatively low electricity prices
coupled with high expectations for the
internal rate of return on investments;
thus, companies must balance economic
considerations with emissions reduction
goals and consider a diverse portfolio
of onsite and offsite energy options to
achieve corporate sustainability goals.

* The short-duration spikes of the Kokomo
production plant’s electric load profile
combined with the site’s relatively high
demand charges resulted in the favorable
economics of a battery storage system

Emissions reduction and payback period for three goals:

Bl costsavingsonly  [EJ a-mwpv B 2-Mw Py + BESS
8 -8
7 Years
— m
2 5L 16 2
s 5% 5% 5 Years &
3 2
o
2 4L 4 Years d4 2
o 3
% 5
] g
Nl 12 i
& k>
0 0% 0
[ Emissions Reduction Payback Period
DER sizing for three goals:
B} costsavingsonly  [EJ 4mwpv B 2-Mw pv + BESS
6k -
4,379 4,554
g ok 4189 kwh 4,000 4000 %199 Kwh
g kW kw
Skt
=
O x
g o 3k
58
TEac
5
3 kf
o
0 |
PV (KW) 7 Battery (kW) I Battery (kWh)

Figure 2. Analysis results of different scenarios

with large power capacity (4 MW) and
short duration (1 hour).

* The 4-MW PV project, while not
achieving the target payback period,
reduces the site’s Scope 2 carbon
footprint by 5%.

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 Haynes’

“At our North Carolina and Louisiana
sites, we've seen firsthand the
financial and environmental benefits
of investing in renewable energy.
With insights from REopt, we can
continue to make smart choices for
a cleaner, greener tomorrow.”

—Greg Morrow, Director —
Environmental, Health, and Safety,
Haynes International

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, vehicles). Scope 2 emissions are
indirect greenhouse gas emissions associated with the purchase of electricity, steam, heat, or cooling.

Kokomo manufacturing facility, the
screening compared solutions that prioritize
economic benefit with specific project
evaluations that Haynes requested (4 MW
PV). Understanding these trade-offs can help
companies like Haynes make decisions about
actions they can take today to meet their
carbon reduction goals and their commit-
ment to being a sustainability leader. m
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