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Sandia Labs and Goodyear
develop ways to test tires
before they're built
By Michael J. Baker
imulating how atire's tread, rubber
and size respond to aroad’s cor-
ners, angles and hills, Sandia and
The Goodyear Tire & Rubber Co. have

developed avirtual means of showing a
tire’s performance before the first proto-

GOOD TIRES — Sandiacomputer scientists Vicki Porter, left, and Byron Hanks, seated second from |eft,
and engineers from The Goodyear Tire & Rubber Co. study images of tire technology during a pre-

types are ever _bUi It. ) ) COVID-19 work session at Sandia. Photo by Jennifer Plante
Computer simulations test a virtual o _ )

tire on avirtual test machine that sim- Flat Trac machinesin Akron, Ohio, Forces that the physical Flat Trac mea-

ulates actual road conditions. Thus, the ~ Or Colmar-Berg, Luxembourg, said sures as it puts atire through its paces,

Virtual Flat Trac reduces the need to Michael Skroch, Sandia’s manager of on a conveyor belt-like machine with

test actual tires on Goodyear’s actual Simulation Modeling Sciences. — CONTINUED ON PAGE 7

Sandia injects $3.76 billion into economy

Nation, state, small businesses benefit from Sandia purchasing
By Michael J. Baker

riven by the purchasing of goods and services and payroll,
Sandiainjected an all-time high of more than $3.76 billion
into the economy in fiscal year 2020.

“1t's no secret that the second half of the year was tough on alot
of people and businesses, especially smaller companies, which is
why we are extremely proud to be able to support local and state
communities and companies through our business activities,” said
Scott Aeilts, Sandia’'s associate Labs director of Mission Services.

More than $1.4 billion was spent to purchase goods and ser-
vices from suppliers, including nearly $482.6 million with New
Mexico businesses and more than $349.7 million in subcontracts
with the state’s small businesses.

“We will continue to build on our successes in developing

MAKING AN IMPACT — The fiscal year 2020 Economic Impact bro- partnerships with highly qualified, diverse suppliers that can
chure breaks down Sandia’s spending and spotlightsitsrolein local and
national economies. — CONTINUED ON PAGE 5
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Sandia claims top public relations award
Labs’ 70th Anniversary Campcugn wins Best of Show

By Myles Copeland

n researching “
,” Meagan Brace
sometimes came across afact she
couldn’t wait to share.
“1 remember calling my husband
and saying, ‘Did you know Sandia did
this?” Meagan said, recounting the day
she learned the Labs had developed an
used to dis-
able Richard Reid's shoe bomb and a
device found in the cabin of Unabomber
Theodore Kaczynski.
Meagan, a corporate communica
tions specialist, led Sandia Labs’ 70th
Anniversary Campaign, a six-month blitz
during 2019 that capitalized on traditional,
digital and social media channels to spot-
light Sandia’s historical accomplishments.

PINNACLE OF PR — Meagan Brace displays Sandia’s Best of Show from the New Mexico Chapter
— CONTINUED ON PAGE 6 of the Public Relations Society of America’s 2020 Cumbre Awards. Photo by Randy Montoya



http://www.sandia.gov/about/70-ways/
http://www.sandia.gov/about/70-ways/
https://www.sandia.gov/about/70-ways/#slide24
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International research team

begins uncovering Arctic mystery

New study on submarine permafrost suggests
locked greenhouse gases are emerging

By Manette Newbold Fisher

omething is lurking beneath the
S Arctic Ocean. Whileit's not amon-
ster, it'slargely remained a mystery.

According to 25 international research-
ers who collaborated on a first-of-its-kind
study, frozen land beneath rising sealev-
els currently traps 60 billion tons of meth-
ane and 560 billion tons of organic carbon.
Little is known about the frozen sediment
and soil — called submarine permafrost —
even asit slowly thaws and rel eases meth-
ane and carbon that could have significant
impacts on climate.

To put into perspective the amount of
greenhouse gases in submarine permafrost,
humans have released about 500 billion
tons of carbon into the atmosphere since
the Industrial Revolution, said Sandia geo-
sciences engineer Jennifer Frederick, one
of the authors on the study published in
|OP Publishing journal Environmental
Research Letters.

While researchers predict that subma-
rine permafrost is not aticking time bomb
and could take hundreds of years to emit
its greenhouse gases, Jennifer said subma-
rine permafrost carbon stock represents a
potential giant ecosystem feedback to cli-
mate change not yet included in climate
projections and agreements.

“It's expected to be released over along
period of time, but it’s still a significant
amount,” she said. “ This expert assess-
ment is bringing to light that we can’t just
ignore it because it’s underwater and we
can't seeit. It’slurking there, and it's a
potentially large source of carbon, partic-
ularly methane.”

Researchers combine expert
analysis on known data

The team of researchers led by
Brigham Young University graduate
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ARCTIC THAW — This artistic diagram of the subsea and coastal permafrost ecosystems emphasizes
greenhouse gas production and release.  Artwork by Victor Oleg L eshyk, Northern Arizona University

student Sara Sayedi and senior researcher
Ben Abbott compiled available arti-

cles and reports on the subject to cre-
ate a base analysis of submarine perma-
frost’s potential to affect climate change.
The study was coordinated through the
Per mafrost Carbon Network, which
has more than 400 members from 130
research institutions in 21 countries.
Participants have experience in all major
areas in the subsea permafrost domain
and come from a variety of field and
modeling backgrounds. Together, they

represent more than 180 cumulative
years of research in subsea permafrost.
The study was conducted through an
expert assessment that sought answers to
severd central questions: What is the cur-
rent extent of submarine permafrost? How
much carbon islocked in submarine per-
mafrost? How much has been and will be
released? And, what istherate of release
into the atmosphere? The participating
experts answered questions using their own
scientific skills, which could include model-
ing, data analysis or literature synthesis.



https://iopscience.iop.org/article/10.1088/1748-9326/abcc29
https://iopscience.iop.org/article/10.1088/1748-9326/abcc29
http://www.permafrostcarbon.org/
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[l LGM permafrost extent on continental shelves

[:’ Current subsea permafrost extent

The Last Glacial Maximum (LGM; ~26,500 BP)

Present day
(4 MtCyr1)

FROZEN LAND — Figure A shows the extent and carbon dynamics of the subsea permafrost domain versus the Last Glacial Maximum. Drawings B-D depict
the thermal, physical and biogeochemical changesinitiated in the subsea permafrost domain by deglaciation and sealevel rise.
Background drawings by Anna Wright, Brigham Young University

Jennifer, one of the original advocates
of the study, has been modeling subma-
rine permafrost for almost 10 years and
answered the questions through the lens
of her research, which is primarily in
numerical modeling. She said she uses
published material for model inputs or
works directly with researchers who visit
the Arctic and provide datasets.

Her work on the study was funded
by the

that enables

Sandia scientists and engineers to
explore innovative solutions to national
security issues. The program servesin
part as a proving ground for new con-
cepts in research and development and
fosters scientific discovery to propel the
Labs' missions.

Jennifer’s work aligned with Sandia’'s

For more than 20 years, the Labs have
had a presence in northern Alaska, said
Sandia atmospheric sciences manager
Lori Parrott.

Models are based on more than
20 years of atmospheric data

Working for the DOE Office of
Biological and Environmental Research,
Sandia manages the Atmospheric
Radiation Measurement user facility cen-
tered at Utgiagvik, or Barrow, Alaska, that
collects atmospheric data continuously.
Researchers measure and predict the speed
of de-icing at the North Slope to help fed-
eral leaders make decisions on climate
change and national security. In addition,
Sandia creates accurate models for both
sea and land ice and devel ops technol o-
giesfor greenhouse gas monitoring. With
more than 20 years of data, researchers can
begin to decipher trends, Lori said.

“1 hope this study beginsto unite the
research community in submarine perma-
frost,” said Jennifer. “Historically, it's not
only been a challenging location to do field
work and make observations, but language
barriers and other obstacles in accessibility
to the existing observations and literature

has challenged international scientific
progressin this area.”

The team estimates that submarine perma-
frost has been thawing since the end of the
last glacial period 14,000 years ago, and cur-
rently releases about 140 million tons of car-
bon dioxide and 5.3 million tons of methane
into the atmosphere each year. Thisrepresents
asmall fraction of total human-caused green-
house gas emissions per year, about the same
yearly footprint as Spain, Sayedi said.

However, modern greenhouse gas
releases are predominantly aresult of the
natural response to deglaciation, according
to the study. Experts suggest that human-
caused global warming may accelerate
greenhouse gas release, but due to lack
of research and uncertaintiesin this area,
determining causes and rates of the release
will remain unknown until better empirical
and modeling estimates are available.

“I"'m optimistic that this study will shed
light on the fact that submarine permafrost
exists, and that people are studying itsrole
in climate,” Jennifer said. “The size of the



https://www.sandia.gov/research/laboratory_directed_research/
https://www.sandia.gov/research/laboratory_directed_research/
https://energy.sandia.gov/programs/arctic/
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research community doesn’'t necessarily
reflect its importance in the climate system.”
Almost every expert involved in the
study mentioned the permafrost knowledge
gap, which makesit harder for scientiststo
anticipate changes and reduces the reliabil-
ity of estimates of carbon pools and fluxes,
aswell asthe thermal and hydrological
conditions of permafrost. Jennifer said that

while thereis awedth of ongoing research
on terrestrial permafrost, submarine perma-
frost hasn’t been taken on like this before,
and hasn't been the subject of nearly as
much international collaboration.

The amount of carbon sequestered or
associated with submarine permafrost is
relevant when compared to the numbers of
carbon in terrestrial permafrost and what's

in the atmosphere today, Jennifer said.
“Thisisan example of avery large
source of carbon that hasn’t been considered
in climate predictions or agreements,” she
said. “Whileit's not aticking time bomb,
what is certain is that submarine perma-
frost carbon stocks cannot continue to be
ignored, and we need to know more about
how they will affect the Earth’s future.” (@

Economic impact
CONTINUED FROM PAGE 1

contribute to our national security mission
and help us return that investment to the
communities, the states and the country
that we serve,” Scott said.

In addition, the economic impact
included nearly $1.67 billion in payroll
from Oct. 1, 2019, to Sept. 30. Sandia
added about 460 new positions last year,
helping to raise the number of Sandia
employees above 14,400.

Other highlightsin the

include:
 Sandias more than $3.76 billion in
spending was an increase of more
than $86.8 million compared to fiscal
year 2019.

e More than $1.4 billion was spent
on goods and services — including
about $1.33 billion in subcontract
payments and roughly $72.5 million
in procurement-card purchases.

* Sandia paid nearly $100.3 million in
corporate taxes, an al-time high of
about $98 million being in grossre-
ceipt taxes to the state of New Mexico
in fiscal year 2020.

e The Labs spent nearly $2.26 billion
on labor, including payroll, and other
nonsubcontract related payments.
That was up about $91.2 million from
fiscal year 2019.

A history of strong
commitments to small
businesses

The data showcases Sandia's long-stand-
ing commitment to small businesses,
which received more than $792.9 mil-
lion, or 59.5%, of the more than $1.33 bil-
lion spent on subcontract awards in fiscal
year 2020. Subcontracting with all small

BUSINESS CIRCLE — Judy Ortiz Rizek is owner and president of The Circuit Shop in Albuquerque, a
small, woman-owned business that contracts with Sandia. The company makes printed circuit boards for a
variety of departments at the Labs and is International Traffic in Arms Regulations certified.

Photo by Randy Montoya

Total Laboratory Expenditures 33,754,324,[][][]

Lahor and
Non-Subcontract
Related Payments

$2,259,275,000

Other than Small Business $539.310,000
Small Business $792,833,000

Subcontract-Related Payments

$1,332,243,000

%orporate Proturen;emh'tard
$100,291,000  $72,516,000-

SPENDING DETAIL — The fiscal year 2020 Economic Impact Brochure breaks down Sandia spending
among severa categories.

businesses was up nearly $8.8 million
compared to fiscal year 2019.

New Mexico businesses received nearly
$473.1 million in subcontracts, or 35.5% of

the total subcontracting amount. New Mexico
small businesses received about 74% of those
subcontract payments. With an additional
$9.5 million in procurement-card purchases,



http://www.sandia.gov/working_with_sandia/economic_impact/index.html
http://www.sandia.gov/working_with_sandia/economic_impact/index.html
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Sandia spent about $482.6 million with New
Mexico businesses in fiscal year 2020.

A run of strong years with New Mexico
businesses helped to balance a minor dip
in the state’s small business spending
when compared to an exceptionally strong
fiscal year 2019. Subcontract spending
was down about $14.2 million with the
state’s small businesses, although still
above fiscal year 2018 and previous years.
Since fiscal year 2016, Sandia’s contract-
ing with New Mexico small businesses
has increased by about $109.9 million.

“Fiscal year 2019 was a strong year
bolstered by multiple large, one-time,
New Mexico subcontracts, such as with
contractors working on the

;" said Paul Sedillo, Sandia
small-business program manager.

“The COVID-19 pandemic was a blow
to so many, especialy small businesses,
but the nearly $483 million spent by Sandia
within the state of New Mexico last year
helped the economy during a difficult
time,” Paul said. “Spending in New Mexico
remains strong, and that is agreat thing.”

Sandia focuses on working with small
businesses fitting the federal categories
as small disadvantaged, women-owned,
veteran-owned, service-disabled veteran
owned, and small businesses in impover-
ished, HUBZone areas.

Helping small businesses grow

One of those small businessesis
Hacienda Home Centers, with offices in
Albuquerque and stores in Espafiola and
Las Vegas, New Mexico. The provider of
maintenance, repair and operations prod-
ucts plus building materialsisaso in the
process of opening a store, HHC Supply,
near Kirtland Air Force Base that catersto
businesses and government agencies.

“I1t's been very easy to work with
Sandia, from the contract administrators
to the people making requests for materi-
as,” said Joe Sanchez, vice president of
Hacienda Home Centers.

“I1t’s been tough lately for small busi-
nesses,” he said. “The contract with Sandia
has really helped usto continue to grow. It
gives us confidence to expand.”

Hacienda, aHUBZone, veteran-owned
small business, signed a contract with
Sandia about five months ago after attend-
ing several small-business forums hosted by
the Labs before the coronavirus pandemic,
Sanchez said.

The drive continues for small
and diverse suppliers

Sandia seeks out small businesses through
avariety of programs, such as public forums
attended by Hacienda, other suppliersand

civic leaders to discuss subcontracting oppor-
tunities. In fiscal year 2020, Sandia launched
a for smdl busi-
nesses and recently named its
. Last fiscal year, 41 new contract

opportunities offered the

. Contracting opportuni-
tiesarelisted on Sandia's

For the past four years, Sandia has hosted
small-business forums to meet with business
owners and representatives. In fiscal year
2020, before the pandemic, Sandia hosted
two such events attended by 129 suppliers
that could meet with subcontract profes-
sionals, supplier diversity advocates, other
Sandia personnel and representatives of a
free New Mexico small business resource
center, the

. Sandiarepre-
sentatives attended 12 virtual small-business
events last fiscal year.

“Itis hard work and resiliency that make
small businesses special,” Paul said. “That's
why Sandiais dedicated to working just as
hard to ensure that small and diverse busi-
nesses have every opportunity to work with
Sandia National Labs. Small businesses are
vital to the Labs and our nation.”

In fiscal year 2020, Sandia added 548
new small businesses to its supplier base.
In all, small businesses represent 70% of
all Sandiasuppliers. (@

2020 Cumbre Awards

CONTINUED FROM PAGE 2

On amission to showcase the Labs
once low-profile history, the team trans-
formed the information into more than a

unique to four social media
platforms, a 36-page ,
an accompanying 71-page external web-
site, and seven news articles that provided
in-depth accounts of Sandia’s inception,
infrastructure and historic contributions.

The New Mexico Chapter of the Public
Relations Society of America recognized
the campaign with its highest honor, Best
of Show, at the annual Cumbre Awards,
announced virtually on Nov. 19, 2020.

Sandia claimed eight Cumbre Awards
for seven different projects:

e Sandia National Laboratories’ 2019

Economic Impact; and New Labs

Director News Conference (Gold
Awards for Tactic)
 Vignettes: Just Because You Can,
Doesn’t Mean You Should (Gold
Award for Tactic)
e Solar Tower Virtual Event (Silver
Award for Tactic)
* 2019 High Performance Computing
Report (Silver Award for Tactic)
* Union Negotiation Communications
(Gold Award for Campaign)
* Sandia’s Labs’ 70th Anniversary (Gold
Award for Campaign; Best of Show)
* Eubank Gate Security Improvement
Project (Bronze Award for Campaign)
NMPRSA Board Chair Hilma Chynoweth
said, “Sandia’s impressive take at the 2020
Cumbre Awards reflects top-notch communi-
cations campaigns and tactics.”
The work of alarge team of writ-
ers and designers, the 70th Anniversary

Campaign benefitted from contributions
by Valerie Alba, Randy Bill, Meagan, Jm
Danneskiold, Tim Deshler, Darrick Hurst,
Jonathan Marney, Karli Massey, Randy
Montoya, Doug Prout, Thomas Poyer,
Jennifer Sawayda, Noela Teague, Rebecca
Ullrich and Michael Vittitow.

“Sandia has incredibly dedicated and
talented communication profession-
alsworking every day to spread word
of the amazing work being done by our
brilliant workforce,” said Director of
Communications Frederick Bermudez.
“It's an honor to be recognized by our
peers from throughout the state.” @

\ Th
/ \ ( u r% e
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https://share-ng.sandia.gov/news/resources/news_releases/top_500/
https://share-ng.sandia.gov/news/resources/news_releases/top_500/
https://share-ng.sandia.gov/news/resources/news_releases/mentor_protege/
https://share-ng.sandia.gov/news/resources/news_releases/protege_picks/
https://share-ng.sandia.gov/news/resources/news_releases/protege_picks/
https://share-ng.sandia.gov/news/resources/news_releases/small_businesses/
https://share-ng.sandia.gov/news/resources/news_releases/small_businesses/
https://supplierportal.sandia.gov/OA_HTML/OA.jsp?page=/snl/oracle/apps/snlpon/sourcing/snlabstract/webui/PgAbstractQueryPG&OAHP=POS_GUEST_REG_HP&OASF=SNL_PON_ABSTRACT_QUERY&OAPB=POS_ISP_BRAND
https://www.nmptac.org/
https://www.nmptac.org/
https://twitter.com/search?q=%23Sandia70&src=typed_query
https://www.sandia.gov/news/publications/_assets/documents/70-ways_2019-12801M.pdf
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Tread tester
CONTINUED FROM PAGE 1

sideways turns and acceleration, can be
modeled with Sandia’s high-performance
computing codes.

“Tire construction and forces on the
tire can be simulated with Sandia's codes
as part of avirtual design cycle, which
helps reduce engineering time and time-
to-market for Goodyear,” Michael said.
“Our partnership with Goodyear in this
work improves Sandia's capability for the
nuclear deterrence mission.”

The Virtual Flat Trac is one of the lat-
est innovationsin a nearly three-decade
partnership between Sandia and Goodyear
that is the Labs' longest-running

, or CRADA.

Working to perfect simulations that
include multiple rotations, millions of
different interactions between elements,
complicated tire structures and wear, tem-
perature and pressure conditions can be
extremely complex. But the challenges
also advance algorithms and software that
contribute to Sandia’s high performance
computing and nuclear stockpile efforts.

“Sandia aso has strong interest in vir-
tual testing for better efficiency and accel-
erated design for nuclear deterrence
engineering and stockpile stewardship,”
Michael said. “ This deepens our win-win
partnership in this work going forward.”

For , thereisalso atangible
result: Virtual Flat Trac was instrumental
in the selection of Goodyear tires for two
key vehicle models expected to begin pro-
duction in 2022.

“The Virtual Flat Trac modeling using
the Sandia codes was an essential part of
a package we delivered to a major auto-
motive original equipment manufacturer
in order to secure new business. We have
had numerous wins with the Sandia tech-
nology over the years; this is one exam-
ple with a direct business impact,” said
Tom Ebbott, Goodyear’s R&D Fellow for
Modeling and Simulation.

Modeling in the virtual world

The Virtual Flat Trac was developed using
Sandia's Sierrasuite of andysis codes, said

sl

KICKING THE TIRES— The MTS CT Plus Flat Trac, atiretest that measures forceson amoving tire, is

pictured here. Sandia has worked with Goodyear to develop Virtua Flat Trac. Photo courtesy of

Vicki Porter, the
Labs Goodyear tech-
nology liaison.

Designers enter
thetire's geome-
try, material com-
position, inflation
and tread pattern,
along with the vehi-
cleload on thetire.
They then predict
things like the tem-
perature of thetire,
road noise and how
it feelsfor the driver
holding the steering
whesl during cor-
nering and at vari-
ous speeds.

“For example, you
can virtually inflate a

tire, roll it through cor- SIMULATED TURN — Sandia has worked with Goodyear to d
! modeling input for Goodyear’s new vehicle simulator.

nering maneuversto
seewhat kind of reac-
tionsyou get to such things asthe rim of the
tire,” Vicki said. “'You can do more testing
virtualy, and you get alot more knowledge
of the physics behind the tire response.”

The algorithms used to simulate the
effects of parts rubbing and dliding, impact
loads and prescribed velocities are used

‘ I'-Jnl‘

o ﬁoonjﬁfﬂﬂ.

N\

;. Iiv'- < -
evelop thetire

Photo courtesy of Goodyear Tire & Rubber Co.

to inform similar tests run on compo-
nents developed by Sandiafor use with the
nuclear stockpile. “It allows for Goodyear
to get a tire on a vehicle faster; for Sandia,
it gets us to production faster,” Vicki said.
Goodyesar recently installed a new state-of-
the-art dynamic driving simulator. Thiswill



https://www.sandia.gov/working_with_sandia/agreements/crada/index.html
https://www.sandia.gov/working_with_sandia/agreements/crada/index.html
https://corporate.goodyear.com/en-US/
https://www.smithers.com/industries/transportation/tire-wheel/tire-testing
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provide an avenue for the Sandiatools that
are used to virtually predict tire response to
be combined with avehicle model and aroad
course or track model. Drivers can under-
stand and assess vehicle handling response
virtually, reducing the building or testing of
prototype tires, Ebbott said.

Sandia on the long road in
automotive developments

Sandiaand Goodyear have worked
together since 1992 and signed their first
CRADA in 1993.

An early victory for the collaboration was
aunique all-weather tire with athree-part
tread compound, the Assurance TripleTred,
launched in 2004. The Sandia codes played
aprincipal role contributing to the design
and on-time launch of this critical addi-
tion to Goodyear’s product line. The recent
Virtual Flat Trac application to outfit two
key 2022 vehicle models demonstrates how
the collaboration continues to produce wins.

“Over the last 28 years, the main thing
that we' ve been collaborating on has been
computer code development,” Vicki said.
“Tires are one of the most effective safety
features on avehicle.”

Several of the Labstechnologies have
played arolein the , including
advanced computational mechanics, sophis-
ticated geometry and meshing, computa
tional simulation and verification, elasto-
meric materias, structural and tire dynamics,
advanced manufacturing of rubber products,
efficient characterization methods for struc-
tura dynamics, reliability tools for manufac-
turing processes, sensor systems, data sci-
ence, human reliability and cybersecurity.

While the agreement to work with
Goodyear is Sandia's longest running
CRADA, tires are just one example of the
Labs' technologies and capabilities that can
be used for .

Such work includes reducing emissions
through improved and
fuels, more efficient

, increasing battery storage safety and
efficiency at the

, improving

performance for electric vehicles, advancing
material and technology and devel-
oping technolo-
giescritical for realizing a clean and secure
energy future, (@



https://www.sandia.gov/working_with_sandia/agreements/crada/index.html
http://www.sandia.gov/working_with_sandia/technology_partnerships/_assets/documents/Innovation%20Marketplace_March2020_Smaller.pdf
https://share-ng.sandia.gov/news/resources/news_releases/chemical_combustion/
https://share-ng.sandia.gov/news/resources/news_releases/ducted_injection/
https://share-ng.sandia.gov/news/resources/news_releases/ducted_injection/
https://share-ng.sandia.gov/news/resources/news_releases/battery_abuse/
https://share-ng.sandia.gov/news/resources/news_releases/battery_abuse/
https://share-ng.sandia.gov/news/resources/news_releases/battery_nmr/
https://share-ng.sandia.gov/news/resources/news_releases/kinetic_coatings/
https://share-ng.sandia.gov/news/resources/news_releases/hydrogen_compatibility/
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CARBON FIBER — Brandon Ennis holds a carbon fiber plank, a new material that could bring cost and performance benefits to the wind industry.
Photo by Randy M ontoya

Carbon fiber for wind turbine blades

could bring cost, performance benefits

Sandia study aims to spur innovation between two separate industries

By Melissae Fellet

new carbon fiber material could
A bring cost and performance bene-

fits to the wind industry if devel-
oped commercially, says a study led by
Sandiaresearchers.

Wind blades containing carbon fiber
weigh 25% less than ones made from tra-
ditional fiberglass materials. That means
carbon fiber blades could be longer than
fiberglass ones and, therefore, capture
more energy in locations with low wind.
A switch to carbon fiber also could extend
blade lifetime because carbon fiber mate-
rials have a high fatigue resistance, said
Brandon Ennis, a wind energy researcher
at Sandia and the principal investigator for
the project.

The project is funded by DOE’s Wind
Energy Technologies Office in the Office of
Energy Efficiency and Renewable Energy.
Partners include Oak Ridge National
L aboratory and Montana State University.

Of al the companies producing wind tur-
bines, only one uses carbon fiber materials
extensively in their blade designs. Wind tur-
bine blades are the largest single-piece com-
posite structures in the world, and the wind
industry could represent the largest market
for carbon fiber materials by weight, if a
material that competed on a cost-value basis
to fiberglass reinforced composites was
commercialy available, said Brandon.

However, the wind and carbon fiber
industries do not currently overlap. The
wind industry designs wind turbine
blades using only commercially available

materials and carbon fiber manufactur-

ers face ahurdle to innovation due to high
capital costs associated with introducing a
new production line for the wind industry.

Novel low-cost carbon fiber
has properties useful for wind

Cost isthe main consideration during
component design in the wind industry, yet
turbine manufacturers also have to build
blades that withstand the compressive and
fatigue loads that blades experience as they
rotate for up to 30 years.

Brandon and his colleagues wondered
if a novel low-cost carbon fiber devel-
oped at Oak Ridge could meet perfor-
mance needs while bringing cost benefits
for the wind industry. This material starts
with awidely available precursor from the
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textile industry that contains thick bun-
dles of acrylic fibers. The manufacturing
process, which heats the fibers to convert
them to carbon, is followed by an inter-
mediate step that pulls the carbon fiber
into planks. The plank-making pultrusion
process creates carbon fiber with high per-
formance and reliability needed for blade
manufacturing and also allows for high
production capacity.

When the research team studied this
low-cost carbon fiber, they discovered it
performed better than current commercial
materials in terms of cost-specific proper-
ties of most interest to the wind industry.

Oak Ridge provided devel opmental
samples of carbon fiber from its Carbon
Fiber Technology Facility and composites
made from this material aswell as simi-
lar composites made from commercially
available carbon fiber for comparison.

Montana State University colleagues
measured the mechanical properties of the
novel carbon fiber versus commercially

available carbon fiber and standard fiber-
glass composites. Then Brandon combined
these measurements with cost modeling
results from Oak Ridge. He used those data
in ablade design analysisto assess the sys-
tem impact of using the novel carbon fiber,
instead of standard carbon fiber or fiber-
glass, asthe main structural support in a
wind blade.

Increased compressive
strength brings cost savings

Brandon and his colleagues found that
the new carbon fiber material had 56%
more compressive strength per dollar than
commercially available carbon fiber, which
isthe industry baseline. Typically, manu-
facturers accommodate a lower compres-
sive strength by using more material to
make a component, which then increases
costs. Considering the higher compressive
strength per cost of the novel carbon fiber,
Brandon predicted about a 40% savings in
material costs for a spar cap — the main

structural component of awind turbine
blade — made from the new carbon fiber
compared to commercial carbon fiber.

The novel carbon fiber even reduced
predicted materials costs when com-
pared to fiberglass for a land-based tur-
bine design, due to the improved fatigue
resistance. Other results from using the
novel carbon fiber in blade design, such
as decreased weight and increased fatigue
lifetime, could influence the entire turbine
design in ways that bring additional cost
and performance benefits, Brandon said.

“While the optimal carbon fiber for
the wind industry does not exist on the
market yet, this new textile carbon fiber
has performance characteristics that have
higher value for the specific loads that a
wind turbine experiences,” Brandon said.
“Developing this material commercially
could enable the benefits of carbon fiber
materials to be realized more broadly by
the wind industry and lower the overall
cost of wind energy.” (@

New tool brings some West Texas
wind to the Duke City — virtually

By Dan Ware

andia researchers have a new tool
S that allows them to study wind

power, to see whether it can be effi-
ciently used to provide power to people
living in remote and rural places or even
off the grid, through distributed energy.

A new, custom-built wind turbine
emulator has been installed at Sandia's

. The emulator, which mim-

ics actual wind turbines at Sandia's
near
Lubbock, Texas, will be used to study how
real wind farms behave under multiple
weather conditions and load demands, and
if they can be efficiently used as a source
of distributed energy for consumers who
live near the farms, said Brian Naughton,
a researcher with Sandia’s Wind Energy
Technologies program.
Unlike traditional wind farms

that feed energy to grid-connected

EMULATING THE WIND — Rachid Darbali-Zamora examines Sandia’s new wind turbine motor,
which will allow the distributed energy team to study how real wind farms will behave under avariety of

conditions and in different locations.

Photo by Bret L atter



https://energy.sandia.gov/programs/electric-grid/renewable-energy-integration/distributed-energy-technologies-lab-detl/
https://energy.sandia.gov/programs/electric-grid/renewable-energy-integration/distributed-energy-technologies-lab-detl/
https://energy.sandia.gov/programs/renewable-energy/wind-power/wind_plant_opt/
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SMALL-SCALE ZEPHYRS — Rachid's team will use the scaled-down turbine motor to emulate a variety of conditions and tackle the challenges of using

wind power as part of amicrogrid for remote communities.

transmission lines, wind turbines used
for distributed energy are in close prox-
imity or even directly connected to the
end user or customer, Brian said. Thisis
especially important for users who are
in remote areas or who are off the main
electrical grid.

“Right now, most wind generated power
isjust sent out on transmission linesto cus-
tomers hundreds of miles away and can be
affected by awide variety of disruptions,”
said Brian. “Being able to test how wind tur-
bines react to different and varying wind and
weather conditions, we can help determine
the viability of having generation take place
closer to homes, schools and businesses.”

Determining the viability of using
wind turbines as a source of distributed
energy isimportant due to the potential
impact it could have on providing elec-
tricity to remote, islands communities that
exist largely off the main electric grid,
said Rachid Darbali-Zamora, a researcher
with Sandia’s Renewable Energy and
Distributed Systems Integration program.

“We’re looking at finding solutions to
challenges faced by parts of the country
that cannot be consistently powered by a
traditional electric grid, such as remote

v
=i ]

CALM WINDS — The motor, generator, power electronics and grid connections that make up the wind

Photos by Bret Latter

turbine emulator allow researchers to study the performance of awind turbine under different wind and
grid conditions without the risks and challenges encountered in the field.

communitiesin Alaska or islands that
have experienced crippling devastation
due to hurricanes,” Rachid said. “Adding
wind as a distributed energy source, we
are potentially solving some hig chal-
lenges that are faced regarding the utiliza-
tion of microgrid technology.”

Faster research through
innovation

By using theresources available a the
Distributed Energy Technologies Laboratory,
researchers will be ableto exactly replicate
wind, weather and load demand conditions a
the Texas site, according to Brian.
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“Because the Distributed Energy
Technologies Lab is so configurable, we’re
able to conduct tests and smulationsthat are
not feasible or safe to do on the actual elec-
tric grid or that we might have to wait days or
weeks for conditionsto be right at thewind
farm site,” Brian said. “Just likethelab can
simulate weather and load conditions for solar
photovoltaics and battery testing, we can now
do the same thing for wind generation.”

The emulator consists of a scaled down
wind turbine motor and uses much of the
same hardware and software that control
actual turbines. The motor is connected
to the lab’s emulator system, allowing
researchers to operate the “virtua” turbine
under different conditions, Brian said.

“Because we' ve created an emulator that is
ascloseto thered thing as possible, we can
rapidly and cost-€effectively go from concept
to asolution to the challenges communities
and utilities face regarding distributed energy
generation,” Brian said. “We dso believe that
the research we' re going to be conducting
will have an overall benefit to grid resilience
and stability, which affects everyone.”

Replicating West Texas wind
in real time simulations

In the laboratory setting, a model
mimicking the Texas wind farm site’s
electrical distribution systemisrunin
real-time, generating approximately 15
kilowatts of electricity. Power from the
wind turbine emulator is introduced to
the simulated wind farm, influencing
its behavior. In turn, responses, such as
voltage variations, affect the wind tur-
bine emulator behavior. This also allows
the emulator to interact with other
physical devices inside the Distributed
Energy Technologies Lab such as solar
photovoltaic inverters and protection
systems, said Sandia’s Jon Berg, of
Wind Energy Technology.

“Wind as strong as 25 meters per sec-
ond interacting with the rotor blades is
represented by a motor drive that we can
program to duplicate how the rotor speed
would respond,” Jon said. “ The torque
being created then causes the emulator
to produce electricity, just like the actual

turbine does, as the turbine control system
commands the power converter and gen-
erator to resist the input torque.”

Brian, Rachid and Jon all believe that the
ability to apply different control schemesto
the emulator and simulated environments
inreal timewill help identify obstacles that
can arise during deployment in the field
such as system communications latencies or
other configuration challenges. Being able
to address these in areal-time test environ-
ment will save time and money and increase
efficiency of field deployment.

Funded by

, the new
wind turbine emulator at Sandiais part of
the

,a
collaboration between Sandia, the

and nationa |aborato-
ries and the

. Researchers use the launchpad
to advance wind-hybrid distributed energy
systems to provide stability, flexibility, secu-
rity and resilience to distribution systems
and microgrids, @

Adaptability in the year of COVID-19 earns
Sandia a 100 Healthiest Employers award

By Lara Adams
020 was perilous for health care
2 workers across the globe, from bat-
tling COVID-19 in expanded ICUs
to adapting to service models that are pri-
marily videoconference based.

Challenges abounded for Sandia as well.
But the Labs worked through them to be
recognized as one of the top 100 Healthiest
Employers, and it ranked among the top
five in New Mexico.

Springbuk, a health data analytics com-
pany, created the Healthiest Employers pro-
gram to recognize companies that proac-
tively shape the health of their employees,
and to honor the “ best of the best” in corpo-
rate health and wellness, based on six cri-
teria: vision, expertise, culture and engage-
ment, metrics, learning and technol ogy.

Sandia’s quick adaptation to the pan-
demic environment and use of technol-
ogy to continue delivering services was

VIRTUALLY VIGOROUS — Sandia participants in an online fitness class, depicted at the bottom of

the computer screen, take advantage of one of the many offerings from Employee Health Services.

Photo courtesy of Randy Montoya



https://www.energy.gov/eere/wind/wind-energy-technologies-office
https://www.energy.gov/eere/wind/wind-energy-technologies-office
https://www.energy.gov/eere/wind/downloads/microgrids-infrastructure-resilience-and-advanced-controls-launchpad-miracl-fact
https://www.energy.gov/eere/wind/downloads/microgrids-infrastructure-resilience-and-advanced-controls-launchpad-miracl-fact
https://inl.gov/
https://www.pnnl.gov/
https://www.nrel.gov/
https://www.nrel.gov/
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acompelling factor, said Renee Holland,
director of Employee Health Services.
Through videoconferencing platforms, the
preventive health team was able to engage
with employees virtually for one-on-one
appointments and group services.

“We didn’t let the pandemic get us off
track,” she said.

Quite the opposite, in fact. In FY20,
Employee Health Services reached more
uniqueindividual participants than ever. In
addition, Sandia’s overall wellness engage-
ment was up 9% from 2019 due to virtual
offerings and initiatives across various
divisions, said Callie Lovato, coordinator
for preventive health.

“We were able to collaborate with
Californiato maximize our resources and
deliver servicesto alarger population of
employees,” Renee said.

Fithess classed doubled

For example, space constraints lim-
ited in-person group fitness classes to 26
participants, but once classes went vir-
tual, the number of participants increased
significantly. In the first months of
the pandemic, classes nearly doubled.
Engagement didn’t just increase among
the workforce, but for households. “We
saw alot of pictures of kids, cats, and
dogs doing yoga,” Renee said.

Adapting to the pandemic-related
restrictions ultimately gave employees
more options. “COVID-19 taught us what
our barrierswere,” Callie said. “Coming
to aphysical class may have been abig-
ger barrier than we realized between travel
time, parking and comfort levels.”

When Sandia movesto increased on-site
work, the preventive health team plans to
continue offering virtual appointments and
classes to accommodate employees work-
ing a hybrid workstyle and expand the
ability for everyone to participate.

“Sandians should be proud of them-
selves for continuing to participate in
health activities and proud of our team
for their resilience and ability to continue
engaging with the workforce when they
needed it the most,” Renee said.

Increased employee engagement in
health programs and services last year
speaks to Sandia's overal cultural commit-
ment to employee health, she said, cred-
iting Sandia’s wellness culture to strong
leadership support.

MORE WAYSTO GET FIT — Preventive health coordinator Callie Lovato found that more staff took

part in the Labs' wellness offerings during the pandemic year, another reason why Sandia was named

one of the top Healthiest Employers.

“It's leading by example,” Callie said,
“helping us move the workforce toward
heath.”

Sandia’s 2020 success story wasn’t just
reactions to the pandemic, but its offerings,
Calie said.

Working with health champions and
workplace engagement councils, a ded-
icated health educator built individual
health initiatives for divisions based on
their specific health concerns.

“Health is an ever-changing science,”
Callie said. “We have a strong history
together moving forward. For us that
means continuing to evolve our programs
based on what employees need and want.”

By analyzing Health Assessment results,
Virgin Pulse platform engagement met-
rics and class participation, the team can

Photo courtesy of Randy Montoya

identify health risks, watch trends and plan
health education based on what employees
need and want. The Healthy Me Program,
which focuses on a different health pil-

lar each quarter, is based on the employee
population’s risk factors, Callie said. The
education and resources provided in each
guarter on topics such as nutrition, sleep
and exercise help employees make sustain-
able health improvements.

The theme for Healthy Me 2021 is
Adapt. Connect. Evolve. The idea is to
acknowledge how L abs staff had to adapt
to challenges of 2020.

“The pandemic caused us to stretch
and grow,” Callie said. “It pushed many
groups to evolve. It taught usalessonin
what is possible.” @
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