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From the Editor-in-Chief

peed is everything, it seems. Who can run the

fastest, what is the quickest car, can we beat the

speed of light (warp speed, anyone?), hypersonic

weapons...the list goes on. Speed is how we stay
ahead of the competition, near-peer competitors and win in
battle. Like most things, Army acquisition is not immune
to the “need for speed” either. Over the years, acquisition
has struggled with exactly what kind of speed they wanted:
speed in acquisition, acquisition speed, acquisition at the
speed of technology, acquisition at the speed of relevance
and now acquisition at speed.

Of all the permutations mentioned, “acquisition at speed”
hits closest to the mark. Why? At speed simply means
quickly—not at the pace of technology or relevance, or
speed just for speed’s sake, but as quickly as possible while
doing required checks and tests to deliver the very best
product possible to our Soldiers.

But what regulates acquisition speed, and what consider-
ations need to be taken into account? As Brian Schultz,
a professor of program management and an executive
coach in DAU’s Capital and Northeast Region at Fort
Belvoir, Virginia, writes in his May 29, 2022 “Acquisition
Speed Manifesto” in the Defense Acquisition Magazine
blog, “Speed must be a key element of a program’s strat-
egy. Acquisition strategies determine priorities, incentives,
risks and opportunities, business arrangements, pathways
and other key factors. If going faster is the priority, then
this overarching consideration should drive acquisition
strategies.”

Ahhbh, but like the old acquisition joke about cost, schedule
and performance—pick any two—anytime you prioritize
one thing, speed for example, something else has to give.
That is why Army Acquisition Executive Douglas R. Bush
is focused on doing acquisition at speed—and right!

In this issue you will find multiple examples of program
executive offices performing acquisition at speed, and
delivering world class solutions to our warfighters in the
process. For example, it all starts with defining require-
ments. To that end, read “Twenty-First Century Approach

to Acquisition Drives Fight-
ing Vehicle Process” on Page 32.
The Optionally Manned Fight-
ing Vehicle (OMFV) process is
being sped up via the mid-tier
acquisition pathway and digital
engineering to avoid past prac-
tices such as providing overly
prescriptive lists of specifications
to companies in developing their

proposals.

Email Nelson McCouch llI
@ armyalt@army.mil

Adopting the best acquisition
practices is also key to staying
ahead of near-peer adversaries. Learn how the U.S. Army
Communications-Electronics Command’s Software Engi-
neering Center is addressing one of the thorniest issues in
acquisition—intellectual property—by using data escrow to
shape more agile and modern sustainment strategies. That’s
in “Data Escrow is the New Black,” on Page 24.

Finally, collaboration is everything, and the Program Exec-
utive Office (PEO) for Aviation is taking it to a new high.
Discover how PEO Aviation’s Combat Aviation Brigade
Architecture Integration Lab is partnering with warfight-
ers to co-develop systems and capabilities, enabling the
warfighter to be equipped with operationally verified capa-
bilities in an expedited manner faster, and at reduced costs.

There’s lots more in this issue highlighting the great work
of the Army Acquisition Workforce such as: PEO Ground
Vehicle Systems Center’s initiative to grow future STEM
experts by holding summer camps for Native and Indige-
nous communities in the Michigan area (Page 106); efforts
to build better bunkers (Page 82); and modernization plans
for Army Ammunition Plants (Page 100)—stuff that some-
times gets pushed to the back but is vital to the success of
our Soldiers.

As always, if you have a concern, comment or, better yet, a
story idea you would like covered—or to write yourself—
please contact us at armyalt@army.mil. We look forward
to hearing from you.

Nelson McCouch IIT
Editor-in-Chief

https:/lasc.army. mil
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NEW AMMO

The Army’s replacement for its decades-old M249 squad
automatic weapon is the new XM250 automatic weapon, which
will also come with a new caliber of ammunition. The newness
of the ammo means that the Army’s organic industrial base will
have to ramp up production to meet the Army’s needs as it fields
the weapon. (Photo courtesy of the Program Executive Office for
Soldier)
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FROM THE ARMY

ACQUISITION EXECUTIVE
DOUGLAS R. BUSH

ACCELERATED
ACQUISITION

| Speed is a winning strategy for the
Army and America.

he United States Army faces rapid change, and Army acquisition must adapt

rapidly to keep up. Advances in technology, rapidly shifting economic condi-

tions, changing geopolitical alignments, and the effects of climate change

are all impacting the Army’s future. The People’s Republic of China is
our pacing challenge, but Russia’s invasion of Ukraine and the persistent threats from
North Korea, Iran and violent extremist organizations make it clear the Army must be
prepared for a wide range of possible conflicts. In this context, I am confident that our
six modernization priorities—Long Range Precision Fires, Next Generation Combat
Vehicles, Future Vertical Lift, Network, Air and Missile Defense and Soldier Lethalicy—
remain the right ones. The mission of Army acquisition is to deliver those capabilities
on time to support the Army and the joint force.

Because of this environment, speed in acquisition is my first priority. We must always
remember that delivering capable equipment to the warfighter at speed is our No. 1
mission. It is an enormous responsibility. The acquisition programs of today will be the
weapons that warfighters—both our own and those of our allies—will rely upon in
combat five to 10 years from now, or sooner.

However, the traditional defense acquisition system wasn’t set up for speed. To overcome
that, we are now seeing how a combination of new authorities from Congress, innova-
tive contracting, high-fidelity prototypes and expanded Soldier feedback are allowing
the Army to move quickly while also ensuring that systems are properly designed, fully
tested and sustainable over time. Continued use of this approach into the future will
be critical to our success.

https:/lasc.army. mil
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RAPID ARRIVAL

Mobile Protected Firepower transitioned to a major capability acquisition program in
June—crucial feedback from Soldier touch points allowed the program to enter production
in under four years. (Photo courtesy of the Office of the Secretary of the Army)

DEMONSTRABLE SUCCESS

But before discussing the future, we should look to the recent past
for inspiration. Army acquisition led the federal government’s
efforts to respond to the COVID-19 pandemic. Army contract-
ing and acquisition professionals worked tirelessly throughout
the pandemic to ensure vaccines, treatments and other supplies
were rapidly available across America. Their innovation and hard
work saved millions of lives, both here and abroad. More recently,

We must always
remember that delivering
capable equipment to
the warfighter at speed
IS our No. 1 mission.

the conflict in Ukraine has highlighted the effectiveness of Army
weapons such as Stingers and Javelin missiles, M142 High Mobil-
ity Artillery Rocket System (HIMARS), M777 howitzers,
advanced 155 mm ammunition and guided Multiple Launch
Rocket Systems rockets, just to name a few.

Those success stories in Ukraine didn’t just happen. They repre-
sent the work of Army acquisition professionals over many years.
Many of those who helped respond to the pandemic and develop
the weapons being used in Ukraine are still part of our commu-
nity. We should all be proud of their work and the results we are
seeing here at home and on the battlefield. They show that Army
acquisition can get the job done.

24 BY ’23

Building on this past success, we are now seeing encouraging
results across the Army’s modernization efforts. By the end of
the 2023 fiscal year, we anticipate having 24 new systems in
the hands of Soldiers, including the Long Range Hypersonic
Weapon, improved elements of the Integrated Tactical Network,

6 | A Army AL&T Magazine | Fall 2022



FROM THE AAE

A DIFFERENT CALIBER

The new XM5 rifle and XM250 automatic rifle, which will
eventually replace the M4 carbine and the M249 Squad
Automatic Weapon, respectively, will use the 6.8 mm common
cartridge family of ammunition. The Army announced in April that
the mid-tier, rapid-fielding effort led to its selection of Sig Sauer,

a firearms company, as the manufacturer to provide the new
weaponry. (Photos courtesy of Sig Sauer)

new combat vehicles, new small arms and an array of other
systems. Let me highlight just a few of the many examples of
our recent progress.

In June, the Army successfully completed the Mobile Protected
Firepower middle-tier acquisition rapid-prototyping phase and
transitioned it to a major capability acquisition program with
a favorable milestone C decision. With crucial feedback from
Soldier touch points, the program entered production in just
under four years. Normally, a program of this size and scope
would have taken between six and seven years to go from proto-
type to production. While much work remains to be done, it
is my hope that Mobile Protected Firepower is recognized in
the future as a model for how the acquisition and requirements
communities work together to enable program success.

In July, the Army released the request for proposals for the
Optionally Manned Fighting Vehicle (OMFV) detailed design
and prototype build and test phases, phases three and four of
the five-phase program. With a focus on innovation, competition

and production of a transformational infantry fighting vehicle,
OMFV will be the first ground-combat vehicle designed using
digital engineering. Additionally, the use of modular open-system
architecture will allow for rapid integration and insertion of
future technologies.

In another major advancement, the Next Generation Squad
Weapon (NGSW) completed rapid prototyping and entered
rapid fielding in April, after a 27-month prototyping and eval-
uation effort with numerous technical tests and Soldier touch
points. The NGSW includes the XMS5 rifle to replace the
M4/M4A1 carbine and the XM250 automatic rifle to replace
the M249 squad automatic weapon. Both new weapons for the
close combat force are lightweight, paired with the XM157 fire
control for increased accuracy and lethality, and fire 6.8 mm
ammunition.

And finally, we anticipate the upcoming award of the devel-
opment contract for the Future Long Range Assault Aircraft.
This aircraft will, over time, replace the Army’s highly success-
ful UH-60 Black Hawk helicopter and provide the Army with

unprecedented speed and range for Army aviation.

CONCLUSION

These success stories didn’t happen because of Army acquisi-
tion alone. We need creativity and innovation from industry
and entrepreneurs working with the Army’s research-and-devel-
opment community and our acquisition professionals to ensure
America’s Army remains the best equipped in the world. We
also need our defense industry partners to continue to deliver on
time and on budget. I am confident that we will succeed because
American workers are the best in the world and American inno-
vation is second to none.

Finally, we need our Army partners to ensure the Army succeeds.
Army acquisition, Army Futures Command, Army Materiel
Command, the Army staff and many others must work together
to bring all the aspects of modernization together. Working
together at speed, we can ensure that our joint warfighters are
ready to deter adversaries and, if necessary, face any challenge

on the battlefield today and in the future. %
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WATER POWER
Army Water Purification Training Division and North Carolina State
University students evaluate opportunities for additive manufacturing

parts for the 30-year-old, 3,000-gallon reverse osmosis water
purification unit. Roger Tutton, left, an inspector, chats with students

Brian Scott, Julie Talbot, Matthew Clayton, and Reverse Osmosis

Water Purification Unit ROWPU) maintenance management
supervisor James Walker. (Photos courtesy of Office of the Chief of

Army Reserve)




ACQUISITION AT SPEED

OPERATIONALIZING
INNOVATION

IN THE U.S. ARMY RESERVE

Lessons learned from Project Daedalus, a mobile
app for the Army Reserve, show how innovation
can be fostered by Reserve Soldiers—and the
obstacles that confront them.

by Col. Conrad J. Jakubow, Maj. Wonny K. Kim,
Maj. Vikram Mittal, Ph.D., and Maj. Clay D. Murray Jr.

n January, a group of undergraduate computer science students started a Hacking

for Defense (H4D) course at Columbia University. Administered by the National

Security Innovation Network (NSIN), this course would attempt to meet a chal-

lenge nominated by the U.S. Army Reserve (USAR) to develop a full-stack mobile
app to address safety requirements at USAR facilities.

The student team was joined by Army Reserve Soldiers from the 75th Innovation
Command, who served as a project manager and expert advisors. Drawing parallels to
the byzantine labyrinth that is Army procurement, the team christened the effort Project
Daedalus after the mythical Greek figure who successfully escaped Crete. Determined
to not fall into the ocean like Daedalus’ son, Icarus, the team collaborated to bridge the
“Valley of Death” and successfully deliver new capability into the hands of Soldiers and
DOD personnel.

Sixteen weeks later, the students produced a fully functional front-end mobile app and
back-end web interface. The underlying codebase was licensed as open-source soft-
ware (OSS) and a copy was delivered to Training and Doctrine Command-Mobile
(TRADOC-Mobile). Among other duties, TRADOC-Mobile conducts cybersecurity
vetting of externally developed mobile applications for the Army Deputy Chief of Staff,
G-6’s approval and acceptance as official Army apps.

https:/lasc.army. mil
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OPERATIONALIZING INNOVATION

PROJECT DAEDALUS
The Hacking for Defense (H4D) team takes a break after submitting codebase and artifacts to
TRADOC-Mobile for Project Daedalus on May 4. The H4D team, from left, is Bora Elci, Jorge

Mederos, Kerim Kurttepeli and David Cendejas joined by co-author Maj. Wonny Kim. Not
pictured are Capt. Khalil Jackson and Chief Warrant Officer 3 John Waldie.

Matthew Maclaughlin, chief of that division said, “I'm impressed
with the quality and professionalism of the code delivered to us
in support of this Army mission.”

Not only did Project Daedalus deliver an app, but it also fostered
positive perceptions of DOD with academia and future technol-
ogists. The student developer team, Bora Elci, David Cendejas,
Jorge Mederos and Kerim Kurttepeli, with academic supervi-
sion by Paul Blaer, Ph.D., were ecstatic that the Army would be
using and publishing a derivative of their work. The students said
that working alongside members of DOD was a fulfilling expe-
rience for them both professionally and personally. The unique
design problems challenged them to think creatively, and not
only helped their academic work, but also better prepared them
for professional work as well.

INNOVATE HOW:

While this is a story of triumph, many efforts to innovate in
the Army Reserve unfortunately end like Icarus rather than
like Daedalus’s escape. This is a true tragedy, given that key

technologies in the hands of motivated, trained and inspired
Soldiers provide our warfighters with the edge necessary to fight
and achieve success on the battlefield. While the Army Reserve
plays crucial, combat-enabling roles in conflicts (e.g., port opera-
tions, obstacle clearance), it faces significant structural challenges
to innovate given that:

1. It does not have a designated research, development, test and

evaluation (RDT&E) budget.

2. Army Reserve Soldiers are expected to maintain combat
readiness with only 40 training days per year while often
geographically dispersed and with generationally older
equipment.

3. Army Reserve Soldiers have civilian careers that they must
balance with their military professions.

However, these challenges also create an opportunity for the
U.S. Army Reserve to foster innovation because of the breadth
of civilian-acquired skills available through the force. In the case
of Project Daedalus, a consultant, a chief information security

10 | A Army ALXT Magazine
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ACQUISITION AT SPEED

officer (CISO) from a Federal Reserve
Bank and a senior developer serving the
U.S. Special Operations Command—all
of them Army Reserve Soldiers from the
75th Innovation Command—Ieaned in to
support the student team project.

FUNDING CHALLENGES

In addition to providing technical guid-
ance and problem-solving support to the
student team, the Soldiers learned key
lessons while navigating the common
pitfalls for Army Reserve innovation
efforts tied to the lack of RDT&E funds
(e.g., Antideficiency Act violations) and
general challenges for transitioning tech-
nology (e.g., lack of enduring sponsorship
and programmed funding, intellectual
property licensing).

A particularly challenging obstacle was
DOD’s governance model for software
development. Despite the students
publishing the app as open source
software, there was reluctance to approve
use of operations-and-maintenance funds
to operate the application. Legal concerns
centered on whether development was
“complete” and if the codebase would
be used “as-is” to justify operations-
and-maintenance funding from the
Army Reserve. This is emblematic of a
governance model tailored to a “waterfall,”
or linear sequential, development process.
One does not have to look further than
DOD major acquisition programs to
understand what waterfall efforts look like.

While the new Army Adaptive Acquisition
Framework’s software acquisition path-
way is focused on custom military-unique
software development needs, the DOD
currently procures commercial off-the-
shelf software using the same framework
as a multibillion dollar, 20-year life-
cycle program. Per the waterfall model,
the Army procures commercial software
once all development is complete and

The team collaborated to bridge the “Valley
of Death” and successfully deliver new
capability into the hands of Soldiers and DOD
personnel.

using operations-and-maintenance funds.
Though operations-and-maintenance
funding can be used after development
to support minor improvements that do
not provide significant additional func-
tionality (i.e., patching), RDT&E funds
are necessary for any development beyond
the original functionality. Under current
guidance, while there is room for interpre-
tation as to what qualifies for “significant
additional functionality,” there is a pref-
erence to use RDT&E funds when there
is any doubt.

ITERATIVE IS HARD IN DOD
While waterfall development models are
not without merit, there is no consider-
ation in current DOD governance for
modern agile development processes that
emphasize continuous integration and
continuous deployment. In the continuous
model, which is ideal for projects that are
driven by an engaged developer team with
frequent customer interaction, develop-
ment is never “‘complete” and new builds
and updates are continuously deployed
based on customer feedback. Software,
which has developmental costs that may
be measured in the thousands, or even as
little as hundreds, of dollars with a life
cycle measured in weeks, is currently held
to the same standards as a major acquisi-
tion program that is billions of dollars and
decades in the making,.

Not only may this be a policy gap on
iterative software development, it is

also a challenge given how the DOD
programs funding. The annual DOD
budget cycle is generally not receptive to
line items without defined milestones,
and reprogramming RDT&E within
program-objective memorandum cycles
is a painstaking process. These policy and
programmatic challenges may have very
real effects on the Army’s ability to inno-
vate and achieve operational agility.

During the early months of its invasion
of Ukraine, Russia attempted to jam
internet service to more than 30 countries
provided by satellite-broadband provider
Starlink. A Breaking Defense article
from April recounted the impression
that the satellite-broadband company
Starlink’s ability to rapidly patch its
critical software made on a senior defense
official. “ ‘From an [electronic warfare]
technologist perspective, that is fantastic.
That paradigm and how they did that is
kind of eyewatering to me, said Dave
Tremper, director of electronic warfare for
the Pentagon’s acquisition office. “The way
that Starlink was able to upgrade when a
threat showed up, we need to be able to
have that ability. We have to be able to
change our electromagnetic posture, to
be able to change very dynamically what
we're trying to do without losing capability

> »

along the way.

Never mind that DOD would currently
require the foresight to allocate and
program funding two years in advance

https:/lasc.army. mil
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OPERATIONALIZING INNOVATION

FOCUS ON FEEDBACK

ROWPU maintenance technicians describe commonly broken parts to Julie Talbot, William
Quimbayoglen, chief of the Army Water Training Division, Brian Scott, Matthew Clayton, James

Walker and Roger Tutton, ROWPU inspector.

with the right office to address a dynamic 24-hour operational
requirement to achieve the agility described by Tremper, the lack
of RDT&E funds precludes the Army Reserve from innovating
on today’s problems.

Project Daedalus maneuvered around these constraints because
the H4D program provided access and because the students
covered associated development costs through an academic grant
and offered the codebase for free as open source software. This
was viable because of the relatively low non-labor costs (around
$200) for development and the students’ willingness to share the
intellectual property (IP) of their own volition. Given that H4D
and the U.S. government generally do not force the private sector
to relinquish IP, the Army should not expect a wave of alcruistic
technologists offering IP for free as a viable model for projects
with higher development costs.

ITERATE THE MODEL
This may be, however, an effective way to deliver minimum
viable products to test and iterate on innovative solutions to Army

problems. Bora Elci, from the student team said, “Using Agile,
we were able to deliver quickly and found ourselves running
beta tests around week eight. Initially it seemed impossible to
accomplish this in parallel with our classes at Columbia, but we
were able to deliver a full-stack app with a mobile frontend. Our
weekly meetings with [Army Reserve] team members were crucial
for this success as they enabled dynamic decision-making as we
uncovered new challenges.”

Project Daedalus served as a pathfinding effort on behalf of the
Army Reserve on what could be done to operationalize innova-
tion in partnership with academia. To that end, the Office of the
Chief of Army Reserve (OCAR) is beginning to operationalize

innovation across its component by:

1. Developing a central repository for all proposals for innova-
tion, sourced from across the Army Reserve.

2. Curating a portfolio of ways and means to execute vetted and

approved proposals.
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The lack of RDT&E
funds precludes the
Army Reserve from
iInnovating on today's
problems.

3. Establishing a regular battle rhythm to
direct the innovation efforts and share
lessons learned across the force.

These efforts are modeled after not only
the Army doctrinal operations process, but
the innovation process that follows three
generally accepted phases: invention, incu-
bation and implementation.

CONCLUSION

Even with set processes in place for opera-
tionalizing innovation, the Army Reserve
is still challenged by the lack of labora-
tories and development centers available
for solving active-duty challenges funded
through RDT&E funds. However, there
has been a historic connection between
the Army Reserve and academia, given
the large number of Army Reserve
Soldiers in undergraduate and graduate
programs. Programs such as H4D serve
as an excellent opportunity for the Army
Reserve to leverage research expertise and
harness innovation from academia given
its constraints. Indeed, at any given time,
the Army Reserve is connected to dozens
of H4D efforts. Although some of these
projects fail like Icarus, some soar like
Daedalus.

The Army Operating Concept 2020-2040
defines innovation as conversion of new
ideas into valued outcomes. To innovate
for the future force, the Army should
encourage efforts such as Project Daedalus

that not only advance solutions devel-
opment for tactical problems, but also
highlight needs to modernize the Army’s
governance and resourcing for technology
development.

In May 2021, Lt. Gen. Jody Daniels, chief
of Army Reserve, said that “the Army
Reserve is bringing innovation and depth
to Army modernization efforts, with Army
Reserve talent serving as an integral part
of that effort.” Despite unique challenges
the Army Reserve continues to advance
toward operationalizing innovation
through sustainable processes and part-
nerships with academia. While continually
learning and improving internally, the
Army Reserve welcomes changes to policy
or resourcing practices so that agile inno-
vation success stories transcend myth and
become a matter of routine.

For more information, go to https:/
www.usar.army.mil/OCAR.
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RELEVANT CARE

A Soldier supplies medical care during the USAMRDC Soldier
and Noncommissioned Officer of the Year competition,

held in March in San Antonio. ORA's goal is to advance
military-relevant products, including those used in battlefield
medical care, to the warfighter through flexible and innovative
regulatory pathways. (Photo by Dr. Steven Galvan, U.S. Army
Institute of Surgical Research)
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NOT-SO-SECRET

WEAPON

USAMRDC's Office of Regulatory Affairs facilitates
the development of future medical materiel by
making sure that all of the i's are dotted and the t's
are crossed.

by Ramin A. Khalili

ou don’t need a crystal ball to get a peek at the future of warfighter medical solutions. Instead,

just talk with Cyndi Donovan of the U.S. Army Medical Research and Development Command

(USAMRDC) Office of Regulatory Affairs (ORA). Donovan is a clinical research associate

in the office, and watches from the ground level as command industry partners develop and
test new medical devices, drugs and biologics—all potential solutions for the modern Soldier. She and
the rest of the ORA team are tasked with guiding those solutions from infancy to, ultimately, a mature,
fully realized product for use in the battlefield. For that reason—and so many others—ORA has become
an increasingly important player in the USAMRDC operation.

As part of a collaboration with USAMRDC’s U.S. Army Medical Materiel Development Activity Force
Health Protection division, Donovan is working with Kaléo, a Virginia-based pharmaceutical company
contracted by DOD to develop a high-dose auto-injector for naloxone, which is an opioid agonist. That
means that it stops or prevents the effects of opioid drugs. In a combat situation, powerful opioids could
be aerosolized and deployed as a chemical weapon. A naloxone delivery system like Kaléo’s auto-injector
could be used on the battlefield to help mitigate opioid exposure and save warfighter lives. The product
is already being used by special forces units and is positioned at various U.S. military installations across
the globe for expedited distribution in case an imminent threat presents itself.

Donovan, who has been with ORA since 2009, is a former pediatric oncology nurse. She previously
worked at high-profile universities such as Georgetown in Washington and Johns Hopkins in Maryland.
However, there’s something her current role offers that, as she put it, those other places just can’t match.
While Donovan said she can’t know the person who is receiving the drug, product or tool individually,
as she used to in nursing, “I do feel like I am part of a bigger piece of the puzzle that’s saving someone’s
life,” noting that Kaléo’s auto-injector was scheduled to be commercially available by July.
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REGULAR REGULATION

Saving lives is, indeed, one of ORA’s broader goals—one that
feeds into the command’s overall mission and vision. As its name
suggests, the Office of Regulatory Affairs is chiefly tasked with
monitoring all regulatory affairs of USAMRDC and is responsi-
ble for all clinical, quality and internal regulatory efforts within
the command to help advance promising military products to
the warfighter. If that sounds like a lot of weight to carry, that’s
because it is. Their work is front and center, and provides more
value and impact than most people realize. ORA is known for
maintaining a sprawling infrastructure that touches just about
every corner of the command, and sometimes beyond.

“A lot of business at MRDC—things like getting regulated prod-
ucts out to the warfighter, for example—wouldn’t happen if ORA
wasn’t here,” said ORA director Lisa Borek as she described a
sort of brass-tacks breakdown of the organization’s impact. “A lot
of people don’t fully understand what we do and how we func-
tion as the centralized regulatory capability available to both
USAMRDC and the DOD; and that’s a shame because we’re
a pretty big group.” That work, which boils down to providing
the knowledge and regulatory guidance required to navigate the
occasionally tricky regulatory affairs pathway, is critical to the
mission of USAMRDC and, to a larger extent, DOD as well.

The process of helping usher a product down an oftentimes
complex regulatory pathway, makes the organization an integral

TEAMWORK

Cyndi Donovan, center, poses with USAMMDA staffers during a
site visit to Germany in 2020. (Photo courtesy of Cyndi Donovan)

part of the overall research, development and acquisition effort.
Normally, the development of medical products regulated by
the U.S. Food and Drug Administration (FDA) follows rigorous
approval paths to ensure safety and effectiveness. ORA’s main
function is to act as the facilitator between military medical
research and the FDA. By acting as a navigator of sorts, ORA
helps to develop regulatory strategies through those pathways,
applying and interpreting FDA regulations and guidance for
partner organizations.

MAKE IT HAPPEN

“We are everywhere,” said ORA deputy director Maj. Victor
Zottig. He described the organization’s role as that of a facilita-
tor between product developers and the FDA. “We deal with a
very interesting and innovative space, and we have to come up
with creative solutions to make sure those products pass FDA
muster—but then also get to the warfighter as soon as possible.”

ORA’s portfolio includes more than 100 different and varied
products across all stages of research and development (as the
saying goes around the office, you never see the same thing twice,
and it never gets boring). Currently, ORA is partnering with the
U.S. Army Medical Materiel Development Activity (USAM-
MDA) Warfighter Brain Health project management office on
proper protocols for a pair of adaptive clinical trials, along with a
slew of vaccines and therapeutics to help combat everything from
infectious diseases to traumatic brain injury and post-traumatic
stress disorder. Since compliance efforts usually last the entire
life cycle of a given product, it’s common for ORA to provide
oversight and regulatory consultation for anywhere from a couple
years to the better part of decade, if need be.

'The benefits of connecting with ORA early in the product devel-
opment process include, perhaps most importantly, opportunities
for industry partners to plan for a more efficient allocation of
financial resources. For example, knowing whether a product
may require a specific study to gain FDA approval will likely
help a team use money and time more effectively and efficiently.
Indeed, even if an industry partner is unsure whether the prod-
uct they’re developing needs to meet any FDA requirements at
all—products like software or certain types of diagnostics, for
instance—ORA can answer those questions before the work
even begins.

“By interacting with us eatly, we hopefully can avoid some of the
shortcomings of the product development process,” Zottig said.
“A lot of pre-clinical trial research doesn’t necessarily require
extensive FDA oversight, but by the time you need FDA guidance
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when entering early product develop-
ment—Dby then it’s almost too late.”

KNOWLEDGE BAKED IN

Because that process needs to be as stream-
lined as possible, working with ORA is
simple. For example, when an industry
partner contracts with USAMRDC with
the goal of developing a certain product,
ORA joins the project management team
almost immediately to begin providing
advice and guidance on how to ultimately
obtain FDA approval. Then, project team
members review the proposed testing
efforts for the product (clinical trials,
toxicity studies, etc.) and discuss the
creation of a unique strategy to ensure the
product being developed clears all regula-
tory milestones as required by the FDA.
In this way, ORA operates as the “transla-
tors” of the regulatory world ensuring that
both the FDA and the product developers
are speaking the same language in their
pursuit of a common goal: FDA approval.

Any product that receives an FDA
approval is, of course, the ultimate goal
for all involved. Zottig calls ORA the
command’s “connective tissue” because
the office works with so many people and

programs within USAMRDC.

This enormous infrastructure allowed
ORA to help facilitate portions of the
command’s response to the coronavi-
rus pandemic. During that time, while
USAMRDC was helping secure personal
protective equipment like face shields, face
masks and specimen collection devices—
products it helped physically create via
on-site 3D printing technology—ORA
teamed with the U.S. Army Medical
Materiel Development Activity’s Additive
Manufacturing Working Group to ensure
said products were approved in a compli-
ant manner. While such an effort would’ve
taken years under normal circumstances,
ORA was able to process the necessary

OVERDOSE AVERTED

ORA staff are working with private sector pharmaceutical companies to develop lifesaving
treatments for warfighters, including a naloxone auto-injector—similar to the materiel
pictured here—to reverse the effects of an opioid overdose on the battlefield. (Photo by

Mark Herlihy, U.S. Air Force)

regulatory requirements for those new
products in just weeks due, in large pare,
to their knowledge and familiarity of the
FDA process.

CONCLUSION

For Donovan and the team at ORA, this
kind of work is what makes the end-result
so rewarding. “What I really take pride in
is being part of a team that knows exactly
what to do to get something started, do
it quickly, and, in essence, get the right
product out at the right time for the right
needs,” Donovan said. “I feel my pres-
ence here and my contribution here is
really needed, after all, what more could
you hope for when you know your work
is meaningful?”

For more information abour USAMRDC,
go to https://mrdc.amedd.army.mil.
For more information aboutr ORA, go to

https://mrdc.amedd.army.millindex.
cfm/resources/researcher_resources/
regulated_activities_overview.

RAMIN KHALILI is a writer with
USAMRDC’s Public Affairs Office. Before
assuming his current role, he spent five years
as the knowledge manager for USAMRDC's
Combat Casualty Care Research Program.
During his previous work as a broadcast
Journalist, he earned an Associated Press
Award for his work in Phoenix, Arizona,
before serving as chief NASA correspondent
for CBS in Orlando, Florida. He holds a
B.A. in communications from Penn State
University. A frequent contributor to Army
ALST, his most recent article, “The Magic
Glove,” appeared in the Summer 2022

issue.
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THE F

Tech-forward Army human performance
programs are accelerating force readiness.

by Maureena Thompson
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UP TO THE CHALLENGE

Maij. Kenny Torres of Army Futures Command demonstrates the
pullup bars during the command’s Murph Challenge event at
Camp Mabry, Texas, on May 26. The Army is assessing whether
incorporating fitness tracking wearables, which some Soldiers
already use in their personal lives, info Army human performance
initiatives could improve training and conditioning outcomes.
(Photos by Austin Thomas, Army Futures Command)
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uilding the Army of the future requires much more

than strategic investments in modern weaponry.

From improving the speed and accuracy of informa-

tion-sharing to piloting innovative talent management
structures, the Army continues to focus on investing thought-
fully and extensively in its greatest asset: its people.

While future readiness efforts span the Army’s Soldier and
civilian workforce, they are especially important for members
of the close combat force, who are likely to encounter increas-
ingly dynamic, fast-paced and demanding forms of warfare in
the years to come. As such, a number of Army modernization
initiatives are studying how the Army can rapidly and effectively
enable optimal warfighter health.

Included in these efforts are applied research programs that
assess the utility of personal fitness trackers and the data they
produce, as well as in-depth research on challenges to peak
Soldier wellness. The Holistic Health and Fitness Management
System (H2FMS) and Optimizing the Human Weapon System
(OHWS) are two such programs examining how the Army can

MORE TO IT

Sgt. Patrick Hill of the Texas National Guard participates in the
Army Futures Command Murph Challenge at Camp Mabry, Texas,
in May. Completing the strenuous workout—held in honor of fallen
U.S. Navy SEAL Lt. Michael P. Murphy —requires both physical
and mental toughness.

better gather and use human performance data, so that leaders—
and Soldiers themselves—can implement intentional changes to
strengthen readiness and solidify resiliency.

HOLISTIC HEALTH AND

FITNESS MANAGEMENT SYSTEM

Through the H2FMS health and fitness management program,
which commenced in August 2021, the Army Applications
Laboratory (AAL) is exploring the power of enhanced health

monitoring and streamlined data management.

H2FMS seeks to identify the best athlete-management system
applications available on the commercial market and test their
effectiveness on Soldier populations, with the eventual goal of
implementing use across U.S. Army Forces Command.

The project—which launched a six-month pilot in May to test
three athlete-management system apps—evolved out of an 82nd
Airborne Division request to the lab for assistance with find-
ing tools to advance human performance and readiness while
enhancing data-driven decision making.

“Operational units demand that we have solutions to improve
our humans so they can be ready and lethal once they reach
the battlefield,” said Maj. Nick Rinaldi, project manager for the
H2FMS program. Rinaldi noted that the lab is well-suited to
handle the task because the center focuses at “the warfighter
level to identify pain points, refine and curate problems, and
then source solutions where we see gaps.”

He added that the need for H2FMS reflects “a unit problem that
every military entity with humans has: We can’t see ourselves
well enough to make informed decisions on our human perfor-
mance as it relates to Soldier lethality.”

By “see,” Rinaldi means more than just observe in action over
a brief period of time. He and his team are interested in under-
standing the bigger and more enduring picture of individual
and unit health through rigorous, long-term data collection and
analysis—the type that can illuminate issues a person may not
even be aware of.

“This isn’t just about the technology,” Rinaldi said. “It’s about
culture and habit-forming.”

Through conversations with Soldiers and leaders, as well as inte-
gration with broader Army holistic health and fitness efforts, AAL

ascertained that the most compelling solutions would address a
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HEALTHY FUTURE

Command Sgt. Maj. LaQuaine Bess of Army Futures Command participates in the
command’s Murph Challenge at Camp Mabry in May. To prepare Soldiers for the future,
the Army is addressing a wide range of wellness need:s.

spectrum of wellness needs, from physi-
cal and mental health to sleep, nutrition
and spiritual wellness. Some of these needs
might be best supported through in-person
outreach or personalized surveys, whereas
others could benefit from consistent, objec-
tive and tech-enabled health monitoring.

Wearable sensor devices, which collect
and relay human performance data to
athlete-management system platforms
and individual users, thereby driving
health decisions, are promising because
they provide concrete data, offer interac-
tive capabilities and are already familiar to
many Soldiers. Fitbit products fall within
this broad category, for example, as does
the Health app that comes pre-installed
on iPhones.

Rinaldi said that wearable sensor devices
have been employed with “varying degrees
of success” in U.S. Special Operations

Command but are not broadly used across
the Army. Through H2FMS, the Army
aims to pinpoint and tailor a solution, or
multiple solutions, that could eventually
be rolled out to all of its equipped brigades
within U.S. Army Forces Command
and U.S. Army Training and Doctrine
Command.

The version of athlete-management
system technology that the Army is look-
ing to incorporate would meet the needs
of multiple types of Soldiers in multiple
wellness areas. Accordingly, the three plat-
forms currently undergoing assessment
via the H2FMS pilot are being tested by
groups of infantry, military intelligence,
medical battalion and reserve Soldiers.

H2FMS also wants to improve data
sharing and preservation across vari-
ous systems. The program is working to
foster creation of an “agnostic data storage

solution that allows governance of these
types of data collection apps without
mandating one in particular, which creates
flexibility for the divisions and brigades
to have a choice in athlete-management
system platforms while still keeping the
data collected on the individual persistent
between units and visible at the Head-
quarters, Department of the Army level,”
Rinaldi explained.

H2FMS recognizes that finding the right
solutions is key, but so is enabling their
rapid implementation, which is why the
program syncs its efforts closely with other
Army holistic health and fitness initiatives.

“Seeing what's possible is great, but
being able to deliver a product that can
get implemented in less than two years
is critical if we deal in terms of software
and data,” Rinaldi said. “We are moving
appropriately fast and with significant
synchronization between science and
technology, operational units and
transition partners to get this in the hands
of warfighters at the speed of relevance.”

Rinaldi underscored that “outcomes
from this project not only provide solu-
tions to our warfighter now, they inform
our science and technology efforts such as
OHWS and MASTR-E,” the Measuring
and Advancing Soldier Tactical Readiness
and Effectiveness program, “on potential
advances in [athlete-management system]
solutions.” The program aims to measure
and predict Soldier combat performance
more precisely.

The Applications Lab collaborates regu-
larly and closely with the U.S. Army
Combat Capabilities Development
Command (DEVCOM) Soldier Center
and other Army and joint force stakehold-
ers to ensure human performance needs of
the warfighter are assessed rigorously and
holistically.
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PROMOTING WELLNESS AND HEALTH

As the Army modernizes how it tracks and promotes
Soldier wellness, it is also developing more innovative,
effective and resilient health care concepts and infra-
structures. Plans for these future-oriented systems
and approaches are captured in the Army Medical
Modernization Strategy, which outlines how the Army
will transform its formations, capabilities and people
to build a state-of-the-art Army Health System.

MEDICAL CAPABILITY

Soldiers demonstrate new medical technologies during
MRDC's Capability Days at Fort Detrick, Maryland, in April.

OPTIMIZING THE HUMAN WEAPON SYSTEM
The mission of the Soldier Effectiveness Directorate at the
DEVCOM Soldier Center is “to deliver unprecedented capa-
bility through innovation, research, development and technical
integration to maximize Soldier effectiveness and readiness.”

The importance of this undertaking is not something the direc-
torate takes lightly, and its commitment to furthering Soldier

readiness is apparent in the robustness of the programs it executes,

including the OHWS program.

OHWS, which is jointly supported by DEVCOM and the U.S.
Army Medical Research and Development Command (MRDC),
originated from a question posed in 2020 by the Office of the
Assistant Secretary of the Army for Acquisition, Logistics and
Technology, which was essentially, “Can you use commercial, off-

the-shelf wearable technologies for diagnostics of COVID-192”

While the answer at the time was no, DEVCOM and MRDC
did note that commercially available technologies could assist
with Soldier “screening and triage” in operational settings, as well
as provide “better leader engagement tools in order to promote
well-being and optimization of the warfighter,” explained Joseph
Patterson, a Soldier performance strategist at the DEVCOM
Soldier Center and project manager for the OHWS program.

As aresult, OHWS was designed to investigate whether and how
wearable technologies could support the operational readiness of
Soldiers preparing for deployment, recognizing that COVID-19
and stress could both have negative effects on numerous health
parameters.

“Your physiology doesn’t care if you're sick or you're stressed
because you've had a bad fight or you're stressed because you
went on a 12-mile road march,” Patterson said. “Physiology just
responds to stress; it doesn’t care what the stress is.”

With members of the 4th Battalion, 31st Infantry Regiment, 2nd
Brigade Combat Team, 10th Mountain Division serving as study
subjects, the program began focusing on how to use wearable
sensors and athlete-management system products to evaluate core
concerns of susceptibility to illness, enhanced mission command,
prevention of injury, sustainment and optimization.

“We take best-of-breed sport technologies and bring them into
the military to give us insights that we’ve never had before,”
Patterson said of the process.

The program currently is testing the Oura Ring, a wearable sensor
and app, to track recovery and sleep; the Polar Grit X Pro outdoor
watch to track exertion, including heart rate and muscle load; and
the Smartabase software platform to collect and analyze aggre-
gate performance data.

The program started testing the effectiveness of commercial off-
the-shelf wearables and athlete management software with a
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cohort of 600 infantry Soldiers, but hopes to expand that figure to
4,000, evaluating the impact on an entire brigade combat team.

“It’s a true partnership between research and the operational
community,” Patterson said, emphasizing that the point is not the
specific hardware or software but rather enabling more reliable
and robust human data to inform operational decision-making.

OHWS is also exploring whether a bring-your-own-device model
would be feasible for Soldiers already using personal commercial
wearables, in order to “leverage the investments that people are
already making for themselves.”

Athlete-management systems and wearables are influential
because they can amplify training, education and leadership
around Soldier health and wellness. If devices can show indi-
viduals how their choices impact their performance, they can
then feel empowered to make changes that result in a healthier
lifestyle and greater longevity. At the same time, health track-
ers worn by a group of Soldiers can collectively provide leaders
with additional engagement tools and new information on how
to create the best performance ecosystems possible.

“When it comes to data, context is king,” Patterson said.

Beyond the operational environment, OHWS program wear-
ables have been tested in combat diver qualification and maritime
preparatory courses, as well as in best warrior, leader or medic
competitions. Using the devices in elite training settings can
illustrate “how states in readiness ebb and flow,” providing
OHWS researchers and unit leaders with insights on how to
hone performance. “We look at these tools and how they actu-
ally make people smarter, faster, more lethal and precise at the
individual level,” as well as how they influence “echelon-based
decision-making,” Patterson explained.

“Our goal is that human performance data becomes an integral
part of mission command, movement, maneuver, protection and
sustainment, which are warfighting functions,” he elaborated. “If
we can figure out how we fight with this data, then we're always
putting our formations in a position to succeed instead of fail.”

Initial results have already prompted some adjustments to
training battle rhythms at the battalion level to allow for more
deliberate and effective rest cycles. Signals captured by the wear-
ables have also increased leaders” awareness of Soldier social and
emotional well-being and enabled timely interventions with indi-
viduals experiencing abnormal levels of stress.

The program’s evaluation of devices is carried out in coordination
with complementary efforts by other branches of the military as
well as with university research partners.

“We work synergistically across DOD to make sure we under-
stand the validation of these devices,” including “what they’re
good for and what they’re not good for,” Patterson said. “This
is all about trying to have a ‘coalition of the willing’ across the
services, because the human is the only capability that is constant
within the services.”

OHWS, like H2FMS, looks to support health and wellness as
part of the Army holistic health and fitness effort.

CONCLUSION

In addition to creating programs that assess how to best collect
and use Soldier fitness and wellness data, the Army conducts an
array of in-depth research focused on understanding and improv-

ing Soldier health.

Researchers at the DEVCOM Army Research Laboratory, for
example, investigate and publish research papers on topics rang-
ing from neurological impacts of sleeping during the day to the
effects of prior mental fatigue on marksmanship. Meanwhile,
researchers at MRDC’s Walter Reed Army Institute of Research
and the Army Research Institute of Environmental Medicine
have performed research on the effects of sleep loss on marks-
manship, musculoskeletal injuries and resilience; with additional
research on how to support readiness and recovery from sleep
restriction and deprivation in the operational environment.

By uniting these and other activities with performance devel-
opment programs being carried out across the joint force, the
Army is helping to ensure that tomorrow’s Soldiers are equipped
with the advanced human performance knowledge, skills and
resources they need to succeed in future operational envi-
ronments.

For more information, go to: https:/larmyfuturescommand.com.

MAUREENA THOMPSON is a contracted writer and editor
with Army Futures Command in Austin, lexas. She holds a
Master of Public Policy with a concentration in national security
from Duke University and a B.A. in English from the University
of California, Los Angeles.
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ACQUISITION AT SPEED

TECHNICAL DATA
ESCROW
IS THE NEW BLACK

CECOM is shaking up technical data acquisition
by seeking neutral ground on government access
to intellectual property.

by Troy C. Saunders

ight now, seemingly more than ever before, the Army sustainment community is facing unprec-

edented challenges from emerging cyber threats, complex and swiftly evolving technology, and

rapid innovation by near-peer adversaries. Fortunately, the Army recognizes that it cannot over-

come these challenges with outdated equipment, technology and policies. Over the past few
decades, the Army has developed a number of modernization and acquisition reforms to enable the deliv-
ery of new warfighting capabilities more rapidly and cost-effectively than in the past.

One of goals of these reforms is to change the Army’s approach to managing intellectual property (IP). IP
can include any product of the human mind that is protected by law, including patents, inventions, manu-
facturing processes, computer software and technical data. It plays a critical role in the military’s ability
to modernize weapons systems while maintaining and sustaining technological dominance. Indeed, in
December 2019, then-Secretary of the Army Mark Esper said, “More than ever, IP is playing a critical
role in our ability to modernize our weapon systems and maintain technological overmatch against our
peers and near-peers.”

The laws and practices surrounding intellectual property rights are complex, costly and often difficult to
manage. As a result, the Army must ensure that the policies and practices governing IP provide the neces-
sary access to effectively support Soldiers and their equipment, while also encouraging innovation from
industry partners and the swift delivery of new solutions. Partnership with the industrial base is critical to
developing the capabilities needed to be successful during current and future conflicts.

LET’S BE FAIR

It is also crucial that the appropriate safeguards and protections for industry investment are implemented,
keeping long-term sustainment considerations in mind. These safeguards and protections can improve
readiness, reduce sustainment costs and increase overall acquisition speed.

https:/lasc.army. mil
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Unsurprisingly, the Army has no shortage of hard-charging lead-
ers and innovators who have put in the time and effort to manage
costs and streamline the acquisition and sustainment manage-
ment processes more efficiently. One leader in the world of Army
acquisition has been strengthening a reformative concept to help
shape a formidable and efficient future Army force.

REFORM BEGINS AT HOME

Danielle Moyer, the dual-hatted deputy director to the U.S.
Army Communications-Electronics Command (CECOM) Soft-
ware Engineering Center and director of the CECOM Office of
Acquisition Support, along with her colleagues at Aberdeen Prov-
ing Ground, Maryland, have been using unique and innovative
strategies and a reformative concept to elevate the culture of the
industry and improve how the Army does business.

“What I'm proposing is that we don’t go back to those old ways,
where we spent so much time and money on developing things
ourselves,” Moyer said. “There’s a middle ground to still buy
commercial off-the-shelf items and nondevelopmental items, to
get them fielded fast and tested quickly and, at the same time,
consider the total life cycle of the system.” Nondevelopmental
items are like commercial products that the Army does not request

or pay for the development of but are exclusively sold to the Army
and DOD.

That middle ground Moyer uses is a concept known as technical
data escrow—an optimal solution that benefits both the developer
and the contracting party to mitigate some risks when negotiat-
ing a license for software, technology or relevant IP.

The data escrow account is held by a third party, and is then
populated by the manufacturer contractor with designated tech-
nical data, blueprint or source code, and will only open and be
usable under specified, mutually agreed-upon conditions known
as “triggering events.”

Examples of triggering events in the Army acquisition context can
range from simple to very complex. This can include a contract-
ing party filing for bankruptcy, or a contracting party that is just
unable to provide sustainment support, such as spare part replace-
ments, repairs, software patches, software integration, bug fixes,
etc., or simply a manufacturer deciding it no longer wants to be
in a specific market.

UNDERSTANDING ESCROW
“An escrow account is like an insurance policy that the Army
is the beneficiary to,” said Michael Gomes, chief of the Tactical

Radios Branch and contracting officer and an agreements offi-
cer for the Army Contracting Command at Aberdeen Proving
Ground—and Moyer’s colleague.

Escrow accounts can help to mitigate the risk of discontin-
ued sustainment support, which can potentially save the
Army acquisition community frustration, money and—most
importantly—time. Escrow accounts can offer the Army acqui-
sition community a significantly cheaper solution than outright
purchase because the government only receives the data depos-
ited into the escrow account. When properly leveraged, escrow
accounts provide an additional tool to encourage contractors to
continue supporting products, while simultaneously providing
the government with a path to ensure continued sustainment in
any situation.

Technical data acquisition is often seen as an all-or-nothing game:
Either the government buys an expensive technical data pack-
age upfront or the contractor holds all the technical data rights,
and the government assumes more risk in sustainment. Negoti-
ations for limited IP rights or piecemeal technical data packages
often slow the contracting process and can put a whole program
schedule at risk.

The technical data escrow concept provides a more flexible option
than just purchasing a technical data package. The arrange-
ment protects government interests and is more affordable than
purchasing a technical data package outright, and it also provides
increased flexibility for the contractor.

“If [a manufacturer] goes out of business, how will we get their
data rights to sustain a system, hardware and software?” Moyer
said, describing the current practices. “How will we ensure the
Army doesn’t have to start from scratch and that there are not
fielded systems inoperable due to lack of long-term planning?
Planning for the total life cycle of a system that includes some-
thing like data escrow up front is a game changer for the Army.”

The concept provides an affordable way to contract for data that
protects government interests while, at the same time, aligning
the Army with contemporary and competitive industry practices.

MAKE IT LIKE BUSINESS

In the world of Army contracting, Moyer has found that insur-
ance for technical data rights is vital for the sustainment process
to be successful. As the lead contracting person for both the
Product Manager for Airborne Maritime Fixed Station Programs
and the Program Executive Office for Command, Control and
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B-ECTRONICS COMMAND

DOWN TO BUSINESS

Danielle Moyer, deputy director of the U.S. Army Communications-Electronics Command
(CECOM) Software Engineering Center (SEC), and her colleagues discuss new ways the Army can
do business and save money in the SEC Headquarters at Aberdeen Proving Ground, Maryland.
(Photo by U.S. Army Communications-Electronics Command)

Communications-Tactical, Moyer and her colleague Donald
Morgan originally started applying data escrow principles to
Army contracts while working on tactical radio contracts in 2013.
This led to Moyer and Gomes formally leading the technical
darta escrow concept across the entire Army Material Command
in 2015.

“We all knew that during testing a system can break or some-
thing can go wrong; it’s part of the point of testing. Do we just
throw that entire system out and buy a whole new one, or is
there something in that system’s contract that should fix it at an
affordable rate? The same things apply when it’s fielded, we need
to have reach-back to fix sustainment systems at an affordable
rate and expeditiously,” Moyer said.

Moyer was envisaging these considerations and working towards
tangible solutions before coming aboard as CECOM’s contract-
ing lead.

“I thought about all of the things we could do if we thought
about them upfront in those PEO contracts. How do we connect
all of the different [manufacturers] and manage the contracting
process during the total life cycle of a system? What happens
when [manufacturers] go out of business? Where are we going
to get the parts and directions fast and affordably?”

Moyer asked herself these questions and started to work out
the potential benefits of applying industry practices to Army
contracts.

“I thought, “What about escrow?’ ” she said. “I found that
Amazon and Walmart are involved in a data escrow with their
tech data. They ask a third party to hold a vendor’s data and
data rights in an escrow account that acts as a kind of insurance
policy so that if a vendor fails to perform on part of a contract,
the buyer can get the data and data rights and either perform
sustainment themselves or re-contract from there.”

https:/lasc.army. mil
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CYBER FOCUSED

With cyberspace as the newest warfighting domain on par with air, land, sea and space,
the Army is heavily investing in strategies to sustain its multidomain capabilities. (Image
courtesy of U.S. Army Communications-Electronics Command)

CONCLUSION

As Moyer and her CECOM colleagues
look to the future of contract reform initia-
tives, they have been actively reaching out
to other organizations for feedback and
for opportunities to share their lessons
learned.

“I've reached out to leaders in the Army
outside our command,” she said. “My
hope is that other Army and DOD orga-
nizations use our lessons learned and apply
our total life cycle planning strategies to
their systems early.”

Even though the concept of data escrow
has been proven successful in the commer-
cial marketplace, the government has
yet to widely embrace this innovative

approach to acquisition support. As the
DOD and Army begin to shape more agile
and modern sustainment strategies, adopt-
ing the best acquisition practices is key to
staying ahead of near-peer adversaries.

The efforts of Moyer and her team at
Aberdeen Proving Ground have helped
streamline the contracting process for a
multitude of CECOM programs. And,
while acknowledging the challenges the
industry faces, she is very hopeful that
their work will inspire others to take new
approaches towards finding that coveted
middle ground between two traditional
avenues of technical data acquisition.

“We are trying to get the acquisition
community to see how we approach

contracting and the benefits of an initia-
tive,” she said. “We want to figure out how
to plan for the total life cycle of a system
in the smartest way possible for the Army.
And how that can be tailored to any indi-
vidual product.”

With the current geopolitical landscape
and an increased focus on cybersecurity,
Moyer echoes other leaders in the mili-
tary acquisition community who call for
a more harmonious relationship with the
private business sector. Concepts such as
data escrow, when properly leveraged, can
be a win-win situation for both commer-
cial industry and the Army.

“Army leaders need to have great relation-
ships with industry, because the Army
needs industry in order to win on the
battlefield,” she said. Building the future
force means not only new technology
and weapons systems, but new business
processes, too, and the work that Moyer
and the larger Army acquisition commu-
nity do every day helps keep our Soldiers
safe and equipped to fight.

For
www.cecom.army.mil.

more information, go to

TROY C. SAUNDERS provides contract
support to the U.S. Army Communications-
Electronics Conmmand as a senior communications
specialist. A Marine Corps veteran and
Defense  Information  School  graduate,
he has years of experience in broadcasting
and telling the unique and special stories of
servicemen and servicewomen around the

world.
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NEHD
A CHANGE

OF SCENERY?

Are you an experienced defense acquisition professional who wants to serve the nation and con-
tribute to our national defense—in one of the most beautiful spots in the U.S.? Consider the Naval
Postgraduate School (NPS).

The Department of Defense Managment at NPS is looking for qualified professionals to teach
defense acquisition and program management. Faculty members teach a wide variety of courses,
perform leading research, and mentor and advise graduate students pursuing defense-focused
MS degrees.

We offer a competitive salary and a flexible work schedule, and are within easy driving distance of
the San Francisco Bay Area, Lake Tahoe, Yosemite National Park and Big Sur. The campus is just
blocks from the beaches of Monterey Bay and the renowned golf course at Pebble Beach.

For more information, contact Dr. Bob Mortlock at rfmortlo@nps.edu.

NAVAL POSTGRADUATE SCHOOL
MONTEREY, CALIFORNIA
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STAFF SGT. ABHIRAM
PALIVELA

COMMAND/ORGANIZATION:
928th Contracting Battalion

TITLE: Contract specialist
YEARS OF SERVICE IN WORKFORCE: 1
YEARS OF MILITARY SERVICE: 7

DAWIA CERTIFICATIONS: DOD

contracting professional

EDUCATION: M.S. in engineering manage-
ment, Syracuse University; B.E. in electronics
and communications, Sathyabama University

AWARDS: Army Commendation Medal
(3rd award); Army Achievement Medal

(6th award); Army Good Conduct Medal
(2nd award); National Defense Service
Medal; Global War on Terrorism Service
Medal; Armed Forces Service Medal;
Non-Commissioned Officer Professional
Development Ribbon; Army Service Ribbon;
Certificate of Achievement (3rd Certificate);
Driver and Mechanic Badge and Marksman-
ship Qualification Badge-with Carbine

BUSINESS AS USUAL

On-the-job training is an essential part of the package for any new hire, but if they
happen to have a well-rounded assortment of work experience, it’s a bonus.

An active-duty Soldier since February 2015, Staff Sgt. Abhiram Palivela joined
the Army Acquisition Workforce just one year ago as a contract specialist with the
928th Contracting Battalion, stationed in Grafenwohr (Bavaria, Germany). He
may be relatively new to Army acquisition but, for him, preparing contracts really
isn’t anything new.

Before joining the Army, Palivela was the owner of an Indian restaurant, Thulasi
Kitchen, in Madison, Wisconsin for two years. He’s familiar with small business
contracts, but said he was always intrigued by the “big Army contracting” world.

Palivela said that his primary focus is writing contracts for supply buys, services
and executing task orders against existing service contracts. “Everything we do has
a greater impact on the Army or warfighter as it is focused towards equipping the
warfighter with what they need to win wars, such as basic life support that includes
...transportation, food, latrines, showers, etc.”

Outside of work, he said, people are intrigued by the different aspects of his job,
and the questions they have about his role typically vary—depending on the person
and level of interest—but he said mainly they’re curious about “the different kinds
of military contracts and the money involved.”

Palivela began his career as a software engineer, technical lead for Dean Health Plan,
Inc. (a healthcare insurance company) in Madison, Wisconsin, where he worked
for four years providing analysis, design, development and implementation, test-
ing and support for data warehousing applications. Then, as an active duty Soldier,
just before joining the acquisition workforce as contract specialist, Palivela served
as practice manager at Stuttgart Dental Clinic Command, Germany for two years.

Through these diversified career choices, Palivela acquired an abundance of knowl-
edge about how different types of businesses function and operate—valuable
experience that he can apply to any role he takes on.

He said that most people know him as a “software engineer” given his industry soft-
ware experience. And that compared to Army acquisition, “the software field is more
of thinking outside the box, building an innovative code from scratch to develop a
specific application, whereas the acquisition field is more streamlined with defined
federal regulations which require us to strictly abide by the rules and regulations
set in place to do any type of contract.”

Palivela grew up in Hyderabad, India, and came to the United States in Aug.
2009 to obtain a master’s degree from Syracuse University. He then joined the
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Army and served as a noncommissioned
officer administration-and-operations
supervisor and squad leader-in-charge
of the administrative operations of Joint
Base Lewis McChord Dining Facility. He
was responsible for supervising, manning,
budgeting and smooth operations of the
facility—including the management of 10
noncommissioned officers and 50 junior
enlisted personnel.

In 2020, he was among a group of Soldiers
selected into the 51C military occupational
specialty (MOS) for contracting, and
graduated the Army Acquisition Profes-
sionals Course in March 2021. As part of
the reclassification process, Palivela said
that candidates “have the opportunity to
take a deep dive into the world of federal
acquisitions and gain valuable information
and skills through the training, education
and professional development aspects of

the MOS.”

He said that the experience he’s already
gained has been his career development
program. “So far, I am proud to say that
I have made a great decision jumping on

board the acquisition workforce.”

« . . . . .
Being in this position for one year,
right now it is hard for me to say what

“Everything
we do has a
greater impact
on the Army or
warfighter.”

DINNER PREPARATIONS

Palivela owned a restaurant before becoming a Soldier, so he’s in his element fueling
the containerized kitchen before dinner at Yakima Training Center, Washington. (Photo

courtesy of Staff Sgt. Abhiram Palivela)

the important career points within the
acquisition workforce are; however,
hearing from my peers, I would definitely
consider going to an assignment that
involves the Army Corps of Engineers
[construction] and the Training with
Industry [TWI] program,” he said.
The TWI work-experience program is
designed to provide extensive exposure
to managerial techniques and industrial
procedures within corporate America.

Palivela said he hasn’t yet had an oppor-
tunity to offer any advice to junior
acquisition personnel, but if and when
he gets the chance, he would suggest that
they “keep an open mind as one can never
know everything about acquisition. Every
day is a real learning experience and the
longer we are in this field the deeper we
dive into the federal regulations, the vari-
ety of experiences increase, teaching us
something new about what we thought
we already knew.”

He said what remains consistent no matter
what the instance—both in and outside of
work—is that being resilient to any given
situation is something that he strongly
believes in. “I have seen firsthand how
things can change drastically,” he said.
“Being resilient and calm always gets me
working on finding a solution to the prob-
lem and able to see the light at the end of
the tunnel.”

“The greatest satisfaction I receive from
being a part of the Army Acquisition
Workforce is to realize the fact that we
are the ‘force behind the force” enabling
the warfighter to be well equipped in order
to train beyond standards and win wars.”

—CHERYL MARINO
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OPTIONALLY MANNED
MOCK-UP

U.S. Army Soldiers sit in @ mock-up of the
Soldier compartment of a potential design
of an Optionally Manned Fighting Vehicle
during a Soldier touch point at the Detroit
Arsenal in February. Soldier touch points
allow engineers and designers to validate
future requirements for the vehicle. (Photo
courtesy of Next-Generation Combat
Vehicles Cross-Functional Team)
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TWENTY-FIRST CENTURY
APPROACH TO ACQUISITION
DRIVES FIGHTING VEHICLE PROCESS

The Optionally Manned Fighting Vehicle digital concept
design provides a new paradigm for combat-vehicle
development.

by Dan Heaton

he challenges associated with the processes for establishing stable and achievable requirements in support of past ground
combat vehicle acquisition programs are widely documented. Yet, within a process long influenced by administrative
compliance and highly localized experience, effective solutions to persistent Army requirements challenges have remained
elusive.

The Optionally Manned Fighting Vehicle (OMFV), an initial description for the Army’s next generation infantry fighting vehicle,
provided Army Futures Command (AFC), the assistant secretary of the Army for acquisition, logistics, and technology (ASA(ALT)),
Army Contracting Command and industry an opportunity to explore a new 21st century approach.

The OMFV digital concept design provides a case study for how the Army can change the way requirements are defined, refined and
stabilized in support of acquiring new, complex ground-combat weapon systems. In a departure from previous practices, the Army
strategy included early formal collaboration with industry to inform and assess requirement feasibility, suitability and acceptability
before soliciting for prototypes, robust analysis to gauge the effectiveness of capabilities and Soldier touch points that allowed the
ultimate end user an opportunity to influence the design of the vehicle early in the development process.

The goal is to produce an infantry fighting vehicle that exploits industry innovation and modern design tools today to both address
infantry fighting vehicle modernization needs now, and permit upgrading or integrating future new technologies quickly and econom-
ically to it into formations as soon as possible.

REQUIREMENTS AND OTHER FANTASIES

In past programs, Army requirements developers produced a very detailed list of specifications that companies would use to develop
their proposal. This left little to no room for innovation or refinement as technologies or threats changed over time. In too many
cases, requirements would call for implementing new, evolving technology, only to find that technology was not quite ready for use

in the field.

In other cases, a proprietary technology procured during the development of the initial vehicle configuration limited the Army’s
ability to adapt to new technologies or operational needs years and multiple iterations later. And finally, opportunities to exploit
industry innovation and new approaches were missed simply because there was no approved requirement. The system depended
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upon perfect predictions many years in advance of application by
Soldiers. Vehicle requirements became fluid as operating environ-
ment conditions changed or new requirements were added late in
lengthy development cycles, causing cost projections to skyrocket.

Past efforts to develop a new infantry fighting vehicle to replace
the Bradley in our armored brigade combat teams did not come
to fruition. Those efforts are well-documented elsewhere and do
not need to be re-hashed here. What is important to note is that
the Army is a learning organization. We learned from our past
efforts and modified our approach to developing combat vehicles.
With OMFYV, the opportunity to change the historical dynamic
is available thanks to more flexible and modern program manage-
ment tools such as the middle tier of acquisition pathway and
digital engineering.

THE RIGHT BALANCE

Using these tools, the Next-Generation Combat Vehicle Cross-
Functional Team, the Project Manager for Mounted Combat
Systems and the Ground Vehicle Systems Center crafted an
approach to OMFV requirements development and refinement
incorporating several key themes:

Communicating broad design characteristics for industry to
focus their design capabilities and innovation on addressing our
capability gaps, rather than requiring compliance with overly
technical requirements, based on imperfect assumptions or legacy
approaches. The Army awarded contracts to five prime vendors
to develop digital designs for the specific purpose of informing
and maturing initial characteristics into more detailed require-
ments. The nine “characteristics of need,” in priority order, are:
survivability, mobility, growth, lethality, weight, logistics,
transportability, manning and training. In each of those nine
areas, the Army challenged vendors to provide their best over-
all solution.

Collaborative, rather than transactional engagements
between government and industry. This approach allows
government and industry to come together to a common under-
standing of what technology is ready and affordable today vs.
what is not yet ready for integration at scale and operational

implementation. Initially, some vendors were skeptical that the
Army was serious about change, but close collaboration and
open dialogue produced productive refinement of requirements.
Model-based systems engineering and modular open system
architecture standards enabled use of competing vendor concepts
and digital designs to explore different approaches to the right
balance between the needs for mobility, survivability, lechality,
and, since this is an infantry fighting vehicle, how many Soldiers
can feasibly be delivered safely onto an objective.

Requirements analysis and definition. Over a period of 12
months with five vendor digital designs, the Army completed
11 distinct analytical efforts—ranging from fuel consumption
expectations to survivability against known threats. Through
these efforts, the Army provided vendors four revisions of draft
performance specifications, received over 2,000 comments from
government and industry technical experts, conducted three digi-
tal design reviews with each vendor, and had four total months of
Soldier touch points providing user feedback on vendor designs.

Modeling and simulation. Vendor digital designs assessed
through government modeling and simulation tools refined the
nine broad characteristics of need into 28 detailed and prioritized
attributes. We were able to see, question and understand rela-
tionships between performance and cost across engineering and
operational expectations well before committing to expensive,
long lead physical prototypes. By placing Soldiers into virtual
OMFVs, the Army was able to determine if the vehicle designs
were realistic and feasible. We were able to run extensive simula-
tions to explore the impacts of different decisions and proposals
to determine if our requirement prioritization is correct.

Soldier centered design. Soldiers from Armored brigade
combat teams engaged directly with virtual designs, and later
with virtual prototypes and physical models. The Ground Vehi-
cle Systems Center created virtual environments for Soldiers to
experience each vendor’s approach. Soldiers directly helped engi-
neers and designers understand how human performance with
new capabilities and design requirements influence desired system
effectiveness objectives. The value of gaining these Soldier inputs
early in the process cannot be overemphasized.

“This approach brings a stability of requirements to the process—nobody
has to guess what the requirements will be.”
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MATERIAL MATTERS

Maj. Matthew Burton, left, OMFV requirements officer at the Next-Generation Combat
Vehicles Cross-Functional Team (NGCV CFT), and Sgt. 1st Class Salem Auclair, OMFV
master gunner for the team, review materials related to the OMFV at the Detroit Arsenal
on July 20. Burton and Auclair have both worked with the team for about two years.

(Photo by the author)

In this refinement phase, we did not
attempt to assess which vendor design
was best, or which would become the basis
for the Army’s requirement. Instead, we
used the opportunity to explore differ-
ent approaches with vendors possessing
expertise in the design, development and
manufacturing of combat vehicles to
better understand the trade-offs and feasi-
bility parameters required to issue a later
solicitation with confidence.

The change to the Army’s approach also
fundamentally changed the interaction
with government and industry, in that
the focus was the development of digital
designs to inform requirement maturation.
Vendors were no longer solely focused on
compliance and winning a competition

but, rather, focused on aiding the produc-
tion of a feasible list of requirements that
increases the likelihood of a successfully
executed OMFYV program in the future.

Throughout the concept design phase,
the vendors refined their approaches and
collaborated with Army users and engi-
neers, refining their design attributes to
move closer to informing a feasible and
acceptable range of OMFYV requirements.
Additionally, this phase provided a price-
less opportunity for all parties to learn
about the realm of the possible. Although
the Army would love to have a vehicle
with an infinite amount of capability for
its Soldiers, it must be mindful that the
more capability it adds, the heavier and
more expensive the vehicle will be. There

are often unintended consequences to
every decision and this phased approach
allows a community of experts to come
together to see the impacts of each require-
ment decision.

“We acknowledge upfront that the Army
doesn’t know everything. We know what a
lot of the possibilities are, but we acknowl-
edge that industry may know things
upfront that we don’t know. What we
didn’t want was to create a requirement
that said the vehicle must be able to travel
42 miles per hour and then have Vendor
X develop a proposal that exceeds all our
expectations, but only goes 41 miles per
hour and we automartically have to reject
it. We wanted to create that trade space
where we truly can create the best possible
product and deliver it to the Soldiers in the
field,” said Maj. Matthew Burton, OMFV
requirements officer for the Next-Gener-
ation Combat Vehicles Cross-Functional
Team at Detroit Arsenal.

GO AHEAD, BREAK IT

Some six months after the government
awarded five separate contracts, the Army
took each vendor’s concept design, incor-
porated them into the Army’s modeling
and simulation tools, and brought in a
group of infantry Soldiers to test them.
Working at the Detroit Arsenal starting
in January, the Soldiers spent two weeks
interacting with each design, first in a
virtual reality setting and then in a full-
size mock-up of the crew compartments.

“As important as it was for the vendors
to be able to talk to the Soldiers and hear
their inputs, I think that was really second-
ary to that touch point,” said Melissa
Morgan, a mechanical engineer who serves
as the test and evaluation advisor to the
Next-Generation Combat Vehicles Cross-
Functional Team. “What really came out
of that experience was our ability to vali-
date and stabilize the requirements we will
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The change to the Army’s approach also fundamentally changed the
interaction with government and industry.

have for developing the actual prototypes in the next phase of
the process. These Soldiers interacted with the actual dimensions
and capabilities proposed by the vendors, giving everyone at the
table confidence in the feasibility of what each vendor proposed.”

With requirements that have now been identified as realistic,
stable and feasible, the government is moving into the next phase
of the OMFV program and intends to select up to three vendors
from a full and open competition to create a detailed design for
their OMFYV proposal and build physical vehicle prototypes.
Once those detailed designs are produced in the third quar-
ter of fiscal year 2023, the Army will again provide feedback
from both engineers and Soldiers from armored brigade combat
teams. The process will continue to fine-tune requirements before
a contract is awarded to a single vendor to produce the vehicle.
The Army intends to field OMFVs to the first unit equipped in
the 2029 fiscal year.

“This approach brings a stability of requirements to the process—
nobody has to guess what the requirements will be,” said Burton.
“It also allows the true end-user, our Soldiers, to have input early
in the process rather than waiting until the end when it is too
late or too expensive to change things.”

CONCLUSION

While the OMFV may be one of the most high-profile programs
currently using the mid-tier pathway in the Army it is far from
the only one. Other projects using the mid-tier process include

SUCCESS STORY

While Soldier touch points principally allow the Army to
validate and finalize requirements for a new system,
they also have a side benefit, said Sgt. 1st Class
Salem Auclair, a master gunner who works on the
Optionally Manned Fighting Vehicle project. Each of the
dozen Soldiers who participated in the event returned
to their platoons when the touch points concluded and
told their peers what they had experienced.

another Next-Generation Combat Vehicle signature program,
the Mobile Protected Firepower, as well as the Next Generation
Squad Weapons and the Small Multipurpose Equipment Trans-
port programs, among others. Other uniformed services have
taken advantage of the mid-tier authority for multiple programs,
ranging from communications and software to missiles and
weapon systems, including the major upgrade of an Air Force

fighter jet, the F-15EX.

“The way that we are maturing our requirements on OMFYV,
collaborating with Soldiers, vendors, the acquisition commu-
nity—it is transforming the way that we acquire combat vehicles.
It allows us to not have to make decisions prematurely and ulti-
mately will produce the best possible asset for our Soldiers on

the battlefield,” Morgan said.

OMFV requirements-development represents a successful
collaboration among AFC, ASA(ALT) and industry to improve
confidence and credibility in requirements before soliciting for
solutions. However, we are still early in the campaign, so this
story is merely a spot report along the way. We understand that
success for the Army is measured against delivery of an end prod-
uct, not intentions or process. We also recognize that the diversity
of Army modernization programs precludes any one-size-fits-
all approach. However, through collaboration, experimentation
and open dialogue we can change how the Army modernizes its
acquisition processes and outcomes. We share this experience
in that spirit.

For more information, go to bttps:/larmyfuturescommand.com.

DAN HEATON is the director of communications for the Next-
Generation Combar Vebicles Cross-Functional Team. He joined
the team in 2020 after a long career in journalism and as a
public information officer for local government. He also serves as
an enlisted public affairs specialist in the Michigan Air National
Guard and is the author of three books on topics related to military
history. He holds an M.S. in marketing from Walsh College.
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- The right education will help civilians and
Soldiers alike fo soar. Getting Soldiers the
tuition assistance they need is ArmylgnitED’s

job. (Photo courtesy of the U.S. Army Golden
Knights)
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'AID' FOR TUITION ASSISTANCE

hat do you do when you inherit a high-profile,

software-based program that needs to be fixed

fast? Stand up a new program office and plan

a brand-new acquisition strategy? Send out
requests for information or schedule an industry day to see what
options are available?

If you're the Program Executive Office for Enterprise Information
Systems (PEO EIS), you use your extensive programmatic and
acquisition experience, as well as your in-depth technical exper-
tise, to craft a different path forward—one that entails working
closely with the assistant secretary of the Army for acquisition,
logistics and technology (ASA(ALT)) to tailor the Adaptive
Acquisition Framework to rapidly respond to a critical acqui-
sition problem.

ASSESSING THE CHALLENGE

When PEO EIS first became engaged in conversations about
ArmylgnitED, a tuition assistance portal that replaced the
GoArmyEd platform in mid-2021, the system was experiencing
stability challenges that hindered Soldiers from receiving tuition
assistance, counselors from reviewing and approving applications,
and the Army from making payments to educational institu-
tions. The general thinking among stakeholders involved with
the project—including its new owner, the U.S. Army Training
and Doctrine Command (TRADOC)—was that PEO EIS, with
its strong understanding of business system requirements and
acquisition, would be able to exercise the proper authorities and
get the online system working as intended.

In January, PEO EIS’s Acquisition Innovation Directorate
(AID)—known at the time as the Director, Acquisition Systems
Management/Strategic Initiatives Group—rolled up its sleeves
and got to work. The first order of business was briefing the then-
senior official performing the duties of the under secretary of
the Army, who gave PEO EIS a fall 2022 deadline to deliver the
initial capability. Given the compact time frame, the director-
ate conducted an accelerated analysis of alternatives, considering
falling back on GoArmyEd, as well as potential modifications
to the existing system and solutions implemented by other mili-
tary services.

A PROVEN SOLUTION

PEO EIS was particularly intrigued by the Air Force Automated
Education Management System (AFAEMS), an enterprise-wide,
web-based application used to manage the Air Force Voluntary
Education and Training Program overseen by force development
flights. The education and training portal manages an Airman’s

FIRST 'AID' TO PMOs

PEO EIS’s Acquisition Innovation Directorate (AID)
relaunched under its new name earlier this year with
a focus on helping the organization’s project manag-
ers and directors determine which project management
office (PMO) should oversee a new program require-
ment, then working with that PMO to develop the
acquisition strategy and documentation.

The directorate team—composed of several acquisi-
tion and program management specialists—has two
primary areas of focus: acquisition support and stra-
tegic initiatives. Acquisition support provides guidance
on all acquisition-related matters, from documentation
review to transitioning new program starts for execu-
tion. Strategic initiatives leverage team members’
executive-level contracting and technical expertise to
help plan new operational initiatives.

Besides ArmylgnitED, some of the key initiatives that
the directorate will be focused on in coming months
include the Army case-execution system, the enter-
prise services infrastructure, and the theater medical
information requirement. The directorate also will
develop tools for PMO leadership, including a check-
list of required documents for shaping programs in the
acquisition pathway and supporting project managers’
execution of those programs.

complete education and training record, tuition assistance budget
and all related processes, automating all routine tasks performed
by force-development personnel.

While Air Force processes differ from those of the Army, they
fulfill the same function and have similar requirements, accord-
ing to Aric Sherwood, director of the Acquisition Innovation
Directorate at PEO EIS. During technology exchanges PEO
EIS held with TRADOC’s Combined Arms Center and the Air
Force, the technical aspects of AFAEMS seemed to be a good
match, and Air Force leaders were receptive to the Army’s poten-
tial tailoring of the system to its own needs via business process
re-engineering. In fact, many Soldiers currently use AFAEMS for
education conducted by the Air Force, and the Florida National
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TEAM AID

Acquisition Innovation Directorate team members, from left, Ron Crevecoeur, Rachel Solis,
Mike Hildebrandt, Aric Sherwood, Erin Rusnak, Monica Wilkins and Solaiman Afzal in
February. The team has two primary areas of focus: acquisition support and strategic
initiatives. (Photo by Laura Edwards, PEO EIS)

Guard uses AFAEMS for all voluntary

education requests.

The Army University was open to chang-
ing the underlying technology powering its
ArmylgnitED website and exploring the
Air Force’s government off-the-shelf solu-
tion, which is hosted in Cloud One—the
Air Force’s highly secure cloud platform.

THE ACQUISITION

PROCESS FASTER

PEO EIS began quickly and methodically
putting the pieces in place to officially
assume ownership of the acquisition
process, becoming the office of primary
responsibility, identifying a source of
funding from TRADOC G-8 and keep-

ing senior leaders informed.

Given the tight timeline required for deliv-
ering initial capability, PEO EIS realized

that the rigor and duration of the tradi-
tional acquisition process weren’t going
to mesh well with the organization’s need
to promptly award a contract. PEO EIS
leaders worked closely with ASA(ALT)’s
Department of the Army systems coordi-
nator and the deputy of acquisition systems
management to keep the process moving
and ensure that the required paperwork
would get completed and submitted—
even if somewhat later than usual.

In early March, PEO EIS received an
informal approval to execute, and one
month later, the acquisition decision memo
was signed. PEO EIS awarded a blanket
purchase agreement call order under an
existing General Services Administra-
tion contract to the Air Force’s systems
integrator and in late spring transitioned
acquisition ownership of the program from
the Acquisition Innovation Directorate to

PEO EIS’s Defense Integrated Business
Systems portfolio, where it has its own
newly established product office under
Keith Baylor, product lead.

“Due to the time sensitivity of the project,
we appreciated the fact that ASA(ALT)
placed full confidence in our recommen-
dations and abilities,” said Sherwood.
“While we are meeting the undersecre-
tary of the Army's immediate directives,
we also will be applying discipline to the
process by taking care of the necessary
documentation and a sustainment plan.”

PEO EIS leaders are optimistic about their
ability to meet the Army’s mandated time-
line for delivering capability.

“We're very confident that we’ll meet the
timeline for completing the high-prior-
ity items like military tuition assistance
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SAMSUNE

NEW EDUCATION

Cpl. Steve Mateo, in an internship at the education center through
the career skills program, helps Master Sgt. Courtney Renee
Smith navigate the ArmylgnitED website during the ArmylgnitED
workshop held Nov. 18, 2021, at the Fort Carson Education
Center, Colorado. (Photo by Norman Shifflett, Fort Carson Public
Affairs)

and the rest of the capabilities in 2023,” said Sherwood. “Essen-
tially, we're conducting a real-time case study in how EIS and
ASA(ALT) can collaborate to quickly address critical software
acquisition problems. The approach is not without risk, but the
alternatives in this case would miss the mark.”

PRIORITIZING NEXT STEPS

As the new product lead for ArmyIgnitED, Baylor’s priorities are
to complete development of the initial capability, conduct govern-
ment acceptance testing and hold the first limited deployment
authority-to-proceed briefing in the fourth quarter of fiscal year
2022. As elements of the new ArmylgnitED system are launched,
the original system’s functionality will gradually be shut down,
though both systems will operate concurrently for a time.

There are three key milestones in PEO EIS’s delivery of
ArmylgnitED:

* By the fourth quarter of fiscal year 2022, the Army is planning
to deliver the minimum viable product for limited deployment
of ArmylgnitED’s military tuition assistance functionality,
enabling Soldiers to join and request tuition assistance. At
that time, the Army also will deliver the ability to back-pay

educational institutions—a process that will require data to be
ingested from the original ArmylgnitED system.

e For that first minimum viable product delivery, initial histori-
cal data will be used, and gradually more will become available
for future minimum viable products that enable Army cadets
to request Reserve Officers’ Training Corps scholarship fund-
ing and for Army civilian training, education and professional
development. Soldiers also will be able to apply for funding for
credentialing assistance, a program that enables them to obtain
professional credentials or licensure to enhance their careers.

* By April 2023, the Army is expected to deliver the minimum
viable product for full operational capability of the system,
following its tailoring to unique Army requirements. Once
that initial project is complete, PEO EIS plans to continue
its collaboration with the Air Force, which includes pursu-
ing a follow-on joint contract for operation and maintenance
services, as well as limited product enhancements.

CONCLUSION

Delivering a fully functional tuition assistance portal to help
Soldiers and civilians achieve their educational and career goals
is a top Army priority. The ArmylgnitED project is well suited
for PEO EIS’s acquisition portfolio, where it can be nested with
other mission-critical defense business systems and leverage exist-
ing infrastructure and processes to quickly deliver capability.
Working closely with ASA(ALT), functional stakeholders, the
Air Force and its industry partner, PEO EIS is committed to
forging a new, expedited path to solving the Army’s most press-
ing software acquisition challenges.

By partnering with the Air Force—something that PEO EIS is
also exploring through its Army Contract Writing System and
executing on select Defensive Cyber Operations projects—PEO
EIS is helping enhance joint collaboration, delivering on the
Army’s modernization priority and ensuring fiscal responsibility.

For more information, go to bttps://www.armyignited.com/app/.

ERIKA CHRIST provides strategic communication contract
support to PEO EIS ar Fort Belvoir, Virginia, as a writer and
editor for Bixal. She holds an M.A. in international relations and
international communication from Boston University and a B.S.
in international relations from Georgetown University. She has
more than 25 years of experience in both the federal government
and commercial sectors.
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‘ Armored Formation-On-The-Move Network pilot
informs capability-set designs.
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FUELING NETWORK MODERNIZATION

ecent events in Europe and around the world are

highlighting the importance of the Army’s contin-

ual network modernization to ensure readiness for

potential multidomain operations against near-peer
adversaries. Among these priority efforts is the delivery of resil-
ient on-the-move networking capability to armored formations.
Frontline armored units combat enemy forces using a lethal
combination of fire power and rapid maneuver. Improved mobile
communications would greatly enhance their survivability and
lethality.

To advance these efforts, the Army conducted an Armored
Formation On-The-Move Network pilot—supported by the 2nd
Armored Brigade Combat Team, 3rd Infantry Division—at Fort
Stewart, Georgia, in January and February. During the pilot,
Soldiers evaluated new and emerging commercial network tech-
nology from more than 20 industry partners integrated onto the
unit’s available surrogate M1068 armored vehicles. The intended
platforms for future network integration include the Armored

Multipurpose Vehicle and Joint Light Tactical Vehicle.

The pilot was not a formal operational test or review of potential
solutions, but an opportunity for the Army to inform opera-

tional and technical concepts, requirements, technology maturity
and affordability in support of the Capability Set 2025 (CS25)

network modernization design.

Over the last several years, the Army has pivoted toward an iter-
ative network modernization strategy that enables the service
to rapidly design, acquire and field innovative capability equip-
ment sets every two years. The capability-set process calls for
open-systems architectures that enable easier integration of
future modernization efforts, as well as systems that are more
intuitive and Soldier-centric in nature. This strategy is fueling
unified network modernization across Army, joint and coali-
tion forces. CS25, which begins fielding in fiscal year 2025, will
be the Army’s first network capability set that includes armored
formations.

HALT, PIVOT

In 2018, as the Army started to withdraw from smaller scale
contingency operations, such as those in Iraq and Afghanistan,
senior leaders looked ahead at the potential for larger scale combat
operations against more powerful adversaries and asked some key
questions: What are the principal characteristics and require-
ments that we would need from the network to move from a
forward-operating-base-centric environment and reset to large
scale combat operations in a multidomain operational environ-
ment? Are we on the right modernization path to get there?

We understood that to go toe-to-toe in a great power conflict
in large scale combat operations—and win—we would need
a new strategy that would enable us to more rapidly and

COMMUNICATIONS ON-THE-MOVE

Soldiers assigned to the 3rd Infantry Division conduct mission command and network communications
on-the-move at Fort Stewart, Georgia, on Feb. 2. (Photo by Capt. Detrick Moore, PEO C3T)
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CONVOY ENABLED

The 2nd Armored Brigade Combat Team, 3rd Infantry Division drives a convoy of satellite and
line-of-sight commercial network prototypes that enable on-the-move network communications
and mission command during the Army’s Armored Formation On-The-Move Network pilot, at Fort
Stewart, Georgia, on Feb. 7. (Photo by Capt. Detrick Moore, PEO C3T)

continually modernize our network to retain technological
overmatch. The Army’s former test-intensive, full capability
acquisition strategy that was used for decades would not have
enabled us to keep up with the increasing speed of technology.
At the time, we had been fielding mobile network capability,
known as Warfighter Information Network-Tactical Increment
2, integrated onto combat platforms for infantry units, and we
were looking at how to design, test and integrate those capabilities
into armored platforms. Although the requirements for mobile
network connectivity for armored formations were still there,
we temporarily halted our efforts to pivot to the new network
modernization capability-set strategy.

A NEW PARADIGM

Through the Army’s current network modernization capability-set
strategy, we are now delivering a network that addresses critical
operational shortfalls and enables future multidomain opera-
tions. Instead of delivering singular stove-piped systems across
the force, solutions are now part of a suite of capabilities—with

Solutions will be Soldier-centric,
drawn from feedback of Soldiers in
the field.

open standards—and enable commanders to tailor capabilities
to different operational environments and missions. These capa-
bility sets and associated technology are fielded on an iterative
two-year basis that began with CS21 in fiscal year 2021. Each set
builds on the previous set by integrating new commercial tech-
nologies, aligning Army science and technology for transition
into new programs, and leveraging Soldier feedback and exper-
imentation early and often in the process.

The iterative capability-set process enables us to deliver current
and emerging network capabilities in a way that we don’t disrupt
our ability to “fight tonight” or maintain decision dominance on
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FUELING NETWORK MODERNIZATION

the current battlefield. The intent is that we maintain readiness
at the same time that we modernize our network.

CS21, the first of four currently planned capability sets, priori-
tized infantry formations, and was designed to provide smaller,
lighter, faster and more flexible network communications. CS23
technologies are designed to increase network capacities and
make them more resilient, and extends the network to Stryker
formations. CS25 will build upon the previous capability sets
and emphasizes network automation, resiliency and security, and
will extend the network to armored formations.

BUILDING INTIAL REQUIREMENTS

To inform CS25 and the Armored Formation On-The-Move
pilot, we conducted Soldier surveys and site visits at the National
Training Center, at Fort Irwin, California—the Army’s combat
training center geared toward armored units—to garner initial
Soldier feedback on armored formations and what they would
need and want from a mobile network. To increase the efficiency
and effectiveness of the pilot, we also leveraged lessons learned
from our 2019 Expeditionary Signal Battalion-Enhanced pilot in
support of CS21, which we conducted to inform a more mobile,
lighter and scalable network-equipment set to modernize these
signal formations.

Leveraging this Soldier feedback and lessons learned, and even-
tually collaborating closely with the pilot unit itself, we built on
previous capability-set designs to drive toward our CS25 design
goals. We painted an initial picture of the network capabilities
we would need to enable during the armored formation pilot.

These included:

* A real-time common operational picture to enable
commanders to make more timely and informed decisions.

* Reduction in fires processing times to increase lethality.

* The ability to fight while dispersed and distributed. The
Army understands that today’s command posts are too big
and not survivable, and in future multidomain operations the
Army will have to fight with units more dispersed and distrib-
uted. The final armored-formation network equipment set
will enable units and quick-halt command posts to operate
decentralized and move more rapidly for improved surviv-
ability and lethality.

* Improved network resilience. A resilient network will
enable robust uninterrupted worldwide data exchange, situa-
tional awareness, enhanced survivability and lethality during

INSIDE COMMUNICATIONS

Soldiers from the 2nd Armored Brigade Combat Team, 3rd
Infantry Division communicate with the brigade headquarters
from inside the network-integrated tracked vehicle at Fort Stewart,
Georgia, on Feb. 7. (Photo by Amy Walker, PEO C3T Public
Affairs)

multidomain operations. Final equipment sets will provide
more signal pathway options to enhance units’ primary, alter-
nate, contingency and emergency communications plans.
The more signal pathway options that exist for data to travel
through, both satellite and terrestrial, the more resilient the
network becomes. Network communications will be trans-
port agnostic, enabling signals to travel over various modes of
network transport, such as those using other orbits, taking the
optimal path of least resistance. Automatic primary, alternate,
contingency and emergency communications features will
switch to a better network pathway without the user’s input.

* Easy to use. Above all, network solutions will need to be easy
to use in the heat of the fight, with network complexity pulled
off of the edge of the battlefield and put in the rear, where

experienced signal Soldiers can manage more complex tasks.

EARLY AND FREQUENT ASSESSEMENTS

As part of the capability-set process and the Armored Formation
on-the-Move design development, we implemented a DevSec-
Ops process, a term frequently used in rapid, iterative software

development. DevSecOps brings together the developer, the
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LEVERAGING MOBILE NETWORK PILOT TO ASSESS ANTIJAM CAPABILITIES

Future multidomain operations against a near-peer
threat would likely include electronic warfare, such as
the ability to jam the satellite communications of U.S.
forces on the battlefield. To combat these threats, the
continual modernization of protected satellite communi-
cations capabilities remains a high priority for the Army.

In support of these efforts, the Army leveraged the
Armored Formation On-The-Move Network pilot at Fort
Stewart, Georgia, to conduct a capability excursion to
inform the potential use of one of several commercial
antijam capability prototypes that it has been evaluating.

Eventual antijam solutions would augment current
protected satellite communications systems such as
the Army’s Secure, Mobile, Antijam, Reliable Tactical-
Terminal (SMART-T). They could also provide additional
near-term interim capability ahead of the fielding of
future protected satellite systems that are in the works,
like the new Air Force and Army Antijam Modem), which
will be interoperable with the Space Force’s Protected
Tactical Satellite program.

The antijam prototype that was assessed during the pilot
leverages an existing commercial waveform and corre-
sponding modem solution that have been supporting
the Army’s current at-the-halt tactical network trans-
port systems since 2004, as well as more recently
fielded expeditionary early entry satellite communica-
tion systems. Because the waveform and modems are
already in the field, the Army could immediately push
the solution out as a software upgrade to all of the
network transport configuration items across the fleet
once the required certifications are granted. This would
immediately and cost-effectively bring the fleet to a
more resilient network baseline. The Army is exploring
additional antijam capabilities for other existing fielded
waveforms to bolster resilient communications in the
near-term.

The antijam prototype system is in line with Army network
modernization efforts to ensure systems are easy to
operate, and to pull network complexity off the front
lines to remote locations where they can be managed
by more advanced signal Soldiers. During the pilot, the

MODES OF CONDUCT

Soldiers assigned to the 2nd Armored Brigade Combat Team,
3rd Infantry Division conduct mission command and network
communications onthe-move, during the Army’s three-week
Armored Formation On-The-Move Network pilot, at Fort
Stewart, Georgia, on Feb. 2. (Photo by Capt. Detrick Moore,
PEO C3T)

antijam capability was completely transparent to the
Soldiers using their satellite communications equip-
ment. When the managers of the prototype turned the
system on from a secure remote location, the Soldiers
inside the antijam protected bubble were unaware that
anything had even occurred. They did not skip a beat
and just went on with their fight in contested pilot envi-
ronments without losing network connections.
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FUELING NETWORK MODERNIZATION

Additional near-term features of the prototype solution
could provide simpler network operations utility, as well
as a reverse geolocation information capability that can
actually pinpoint the origin location of the jamming. Units
would then know if the jamming was self-inflicted by
things such as closely located friendly satellite termi-
nal emissions, or if it came from an adversary and that
threat could be eliminated.

As part of the Army’s capability-set strategy in support
of its Capability Set (CS) 25 and CS27 resiliency and
security goals, the Army used a DevSecOps approach
to reduce risk before the excursion. Following multiple
vendor demonstrations, the service used the integration
facilities at Aberdeen Proving Ground, Maryland, working
closely with its industry partner to conduct numerous
laboratory-based experiments.

The Army is aware that our adversaries have the ability
to jam signals. The antijam capability excursion provided
a good look at what currently exists in the realm of the
possible and what will be needed to support a large
scale multidomain operational fight.

—John Anglin and Amy Walker

Soldier and the requirements community early and often in the
process to ensure secure Soldier-centric designs while dramat-
ically compressing the time it takes to deliver new equipment.

As part of this process, the team conducted risk-reduction exper-
imentation before the pilot, at a developmental support site at
Aberdeen Proving Ground, Maryland. They also used the facility
to provide a regional hub node (RHN)-like capability known as
the production test node during the pilot so it wouldn’t disrupt
real-world RHN missions. RHNs are large hubs that enable
global connectivity to transport information both within theater
and around the world.

During the pilot, the 2nd Armored Brigade Combat Team, 3rd
Infantry Division, stressed the network equipment during real-
istic brigade-driven mission threads in remote training areas at
Fort Stewart. Soldiers provided user feedback on three different
commercial prototype equipment sets, each with varying degrees
of satellite and line-of-sight capabilities. These interoperable
commercial network systems included mesh network data radios,
emerging on-the-move antenna and satellite communications

THE MEDIUM IS THE MESSAGE

First Lt. T. J. Allen communicates with the brigade headquarters
from inside his network-integrated tracked vehicle at a remote
location at Fort Stewart, Georgia, on Feb. 7. (Photo by Amy
Walker, PEO C3T public affairs)

capabilities and small, at-the-quick-halt satellite communications
terminals. Leveraging commercial technology allows us to keep
pace with innovation and have multiple communication path-
ways available for our commanders.

Soldiers also provided operational feedback on how armored
formations could potentially fight with these new and emerging
systems on a future battlefield. In addition, we took advantage
of the opportunity to cost-effectively inform additional network
modernization efforts, including antijam capabilities, signal
retransmission, expeditionary next-generation satellite transport-
able terminals and QR codes affixed to systems that enabled
Soldiers to pull up corresponding, real-time training materials
on an issued tablet.

CONCLUSION

The Army will leverage both quantitative data derived from
instrumentation integrated on the vehicle platforms and qual-
itative data, including Soldier feedback, to inform the CS25
armored formation on-the-move network designs. The Army
Test and Evaluation Command was also on site and compiled
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The capability set process calls for open-systems
architectures that enable easier integration of future
modernization efforts, as well as systems that are more
Intuitive and Soldier-centric in nature.

an initial report similar to a formal traditional capabilities
and limitations report. In addition to informing capability-set
designs, this data will also be fed to the Army capability manag-
ers to inform future armored formation network on-the-move
requirements. As we look closely at the Soldier feedback and data
collected during the pilot and follow-on integration and assess-
ment efforts, we'll gain an even better understanding of what we
will need to deliver in support of armored formation network
modernization. Decisions such as equipment density, which vehi-
cles should get what solutions, and the most affordable balance
of satellite communications and line-of-sight for the equipment
sets will all play a role.

The CS25 preliminary design review in April provided the initial
design draft. Following additional assessments and Soldier touch-
point events, the CS25 critical design review will be conducted
next year and will solidify the CS25 baseline capabilities to enable
fielding of initial systems. In the future, the agile and incremen-
tal capability-set process will enable us to enhance that baseline
if Soldier feedback warrants it or if evolving technologies become
mature enough to be procured.

Solutions will be Soldier-centric, drawn from feedback of Soldiers
in the field. They will increase network resiliency and the mobil-
ity, survivability and lethality of armored formations to enable
successful resolution of future multidomain missions.

For more information, contact the PEO C3T Public Affairs Office
at 443-395-6489 or usarmy.APG.peo-c3t.mbx.pao-peoc3t@

mail.mil.
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in national security and resource strategy from the Eisenhower
School for National Security and Resource Strategy and a B.S.
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LET’S SEE WHAT THIS THING CAN DO

A successful demonstration of RAIL's capabilities is held
in April 2021 at Anniston Army Depot, Alabama. (Photo
by Mark Cleghorn, Anniston Army Depot)
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MORE AGILE

POWER PROJECTION

| RAIL system enables offloading at
austere locations.

by Chris Kieffer and Crystal Maynard

s the U.S. increases its military presence in Europe, warfighters will have
a new tool that will greatly enhance their flexibility for projecting power.

Trains have long been used by military units to rapidly transport heavy

equipment over great distances. However, offloading heavy vehicles like
tanks and positioning them where they are needed often presents a logistical challenge.
Railyards have special equipment like cranes and concrete ramps to move tanks from
ground level onto the railcar and vice versa, or special configurations with tracks located
on a lower plane than the road, allowing tanks to be loaded and offloaded from the back
end of the train. But, these railyards are fixed facilities, making them easy targets during
a conflict, and if an adversary can destroy a railyard, it can block critical logistics nodes.

Anticipating military mobility needs in Europe, a collaboration between the U.S. Army
Engineer Research and Development Center (ERDC) and the Combat Capabilities
Development Command Ground Vehicle Systems Center (GVSC), funded by U.S.
Transportation Command (USTC), developed a new solution to address this capabil-

ity gap.

The Rapidly Available Interface for trans-Loading (RAIL) is a rail ramp system that
can easily be transported anywhere it is needed, allowing heavy military vehicles to be
easily offloaded without the need for a permanent railyard.

“RAIL is a new, innovative capability that gives warfighters more agility and flexibil-
ity when setting up an expeditionary railhead,” said Justin Strickler, division chief at
ERDC’s Geotechnical and Structures Laboratory.
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MORE AGILE POWER PROJECTION

The system provides flexibility to offload
heavy vehicles anywhere along a rail line,
in order to keep an enemy guessing. It
also allows for much quicker transport to
remote locations than current methods
that would require tanks to be carried
by train to the nearest railyard and then
driven by trucks to their final destinations,
perhaps hundreds of miles away from the
railyard. And if a train were to be inca-
pacitated along its journey—such as if its
tracks were destroyed—the RAIL system
would still allow its cargo to be offloaded,
a capability that currently does not exist.
These mid-line offload points are typically
along uneven terrain with minimal foun-
dation preparation, and RAILs ability to
be used in these settings sets it apart from

other market solutions.

GIRDER LIFT “The problem with fixed facilities is they
Soldiers from the 757th Expeditionary Rail Center lift a girder as part of a demonstration are easily targetable,” Strickler said. “If you
of the RAIL system at Anniston Army Depot, Alabama, in April 2021. (Photo by Mark can only offload at point B and an adver-
Cleghorn, Anniston Army Depot) sary can stop you from getting to point B,

they can stop you from transporting that
equipment and ultimately accomplishing
the mission.”

The RAIL system contains six basic build-
ing components that can be assembled into
various configurations, allowing for equip-
ment to be offloaded from either the side or
the end of the train. This sideloading capa-
bility is significant because in most cases,
tanks are loaded and unloaded from the
back of the train. It’s a time-consuming
process in which the vehicle moves along
a special ramp that takes it from ground
level to the back of the last railcar and then
advances toward the front of the train, in a
first-in, last-off configuration. If changing
circumstances mean you need to offload a
vehicle from one of the front railcars, the

only way to get it out is by first offloading

TURN PAD PLATFORM all of the vehicles behind it. With RAILs
Workers guide an MTAT Abrams tank onto a railcar using the RAIL turn pad platform sideloading capability, it can be set up next
configuration during a demonstration at Anniston Army Depot, Alabama in April 2021. to any rail car and allow you to offload the
(Photo by Mark Cleghorn, Anniston Army Depot) vehicle directly from that particular car.
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RAIL can also be used at a fixed facility as an additional ofHoad
point to give increased throughput.

A team of 16 people can set the system up by hand, and it
provides flexibility to offload on a variety of terrains. Other inno-
vations designed into the system include adjustable heights and
man portability, and the ability to transport in 20-foot Conex
containers. It’s also small enough that it can be airdropped from
a C-17 or C-130, or even transported by helicopter sling load to
a location where it is needed.

“We now have one system that
offers three capabilities versus
having three unigue systems
that only do one thing.”

The system has no electronic or hydraulic parts, meaning it
requires little maintenance, Strickler said. It is designed for a
20-year life cycle.

ERDC and GVSC developed the prototype through a joint
research and development program by leveraging past science
and technology investments and the Army labs™ expertise in
military bridging, structural engineering and military rail oper-
ations. The ERDC and GVSC team rapidly adopted technology
it had previously developed together for offloading battle tanks
at damaged seaport facilities to enable rail offloading at austere
locations, away from easily targeted railhead yards.

At the request of the 21st Theater Sustainment Command (TSC),
ERDC sent two prototype RAIL systems to U.S. European
Command to support real-world operations. Soldiers trained on
the capability at Coleman Barracks in Mannheim, Germany,
from May 3 through May 10 and gave developers feedback for
future iterations that will incorporate unique flexibility require-
ments for European operations.

WEIGHING THE BENEFITS

“The RAIL system provides the European theater a 21st century
capability to improvise and build a railhead off-load [and] on-load
capability at nonstandard locations,” said John M. Gallagher, a

.

| —— .
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PRIMED FOR TRANSPORT

Soldiers at Coleman Barracks in Mannheim, Germany,
demonstrated how the ramp system is configured for storage and
shipping in May. The entire system fits inside a standard 20-foot
container. (Photo courtesy of ERDC)

supervisory traffic management specialist with the 21st Theater
Sustainment Command. “This provides us a level of flexibility
to adapt operational plans to enable freedom of movement and
ensure speed of assembly for U.S. forces.”

The two prototype systems will stay in Europe for training, and
the 21st Theater Sustainment Command has procured funds for
eight additional kits—containing the panels and beams used
to construct the ramps as well as the tools that are needed to
assemble them into three unique configurations—that will create
operational flexibility and provide deterrence through logistical
capability. Several NATO members have also expressed inter-
est in the kits, and Latvia sent two soldiers to participate in the
training.
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“We are excited to have this capability
in the hands of our inland cargo trans-
fer company,” Gallagher said. “The 21st
TSC is indebted to the team at ERDC
and GVSC for their efforts with RAIL

updates, testing and evaluations.”

The initial technology was developed
under the Port Improvement via Exigent
Repair (PIER) Joint Capability Tech-
nology Demonstration (JCTD) that
developed and transitioned a solution
for U.S. Indo-Pacific Command that
could fix damaged piers across the globe
within nine days, to enable military sealift
offload. Leveraging its deep force projec-
tion expertise, ERDC collaborated with
GVSC to adapt a line of communication
bridge design to develop the Pier Over-
Decking System, or PODS, a modular kit
that can be rapidly assembled to create a
roadway capable of supporting onload-
ing and offloading on top of a damaged
pier. ERDC and GVSC share a patent on
the system.

s ﬂn*

In trying to discover a solution to the
challenge of unloading rail cars at austere
locations, the research team had the idea
to apply the PODS technology in a new
way, using the same basic components to
create the RAIL system. ERDC was able
to use its research facilities to conduct
component-level testing for supporting
heavy vehicle loads.

The U.S. Transportation Command
sponsored the RAIL program, which was
conceived in August 2019 during the final
PIER JCTD operation demonstration in
Earle, New Jersey, and was successfully
demonstrated in April 2021, at Anniston
Army Depot in Alabama.

CONCLUSION

The RAIL system is designed with the
future in mind and will accommodate
the heavier tanks and military vehicles
that are anticipated in the years ahead.
This makes the system particularly valu-
able, as do its flexible configurations and

adaprability to other military missions like
pier overdecking.

“Once additional kits and components
become available, a commander would
have one system capable of restoring
damaged piers, unloading rail cars and
overbridging under-classed bridges,”
Strickler said. “We now have one system
that offers three capabilities versus
having three unique systems that only do
one thing.”

For more information, go to: https://
www.erdc.usace.army.mil/.

CHRIS KIEFFER is a communications
specialist with the U.S. Army Engineer
Research — and — Development ~ Center.
He spent more than a decade as a
reporter and editor with the Northeast
Mississippi - Daily  Journal and Oxford
(Mississippi) Eagle newspapers. He holds
an M.A. in journalism from Columbia
University and a B.A. in journalism
from  the University of Mississippi.
CRYSTAL MAYNARD works as a
communications specialist with the U.S.
Army Engineer Research and Development
Center corporate communications team.
She has a B.S. in public relations from
the University of Tennessee and has spent
almost 20 years working for various Army
commands in public affairs and corporate
communications.

TRUCK LOAD TRAINING

A Palletized Load System truck is loaded
onto a train at Coleman Barracks in
Germany. (Photo courtesy of ERDC)
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WORK BETTER TOGETHER
The capability-set process of iteratively developing the
Integrated Tactical Network makes it so that Soldiers and

developers are partners in making it work. (Photo by Kathryn
Bailey, PEO C3T Public Affairs)
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THE POWER OF

OLDIER
FEEDBACK

CS23 enables Stryker squadrons to operate
flexible network and situational awareness
capabilities from inside the hull out to the area
of operations on the ground, thanks to Soldier

feedback from CS21.

by Matt Maier, Lt. Col. John Judy and Kathryn Bailey

ust three short years ago, the Army began implementing its capability-set process as

a means to deliver better network capability to Soldiers. Beginning with Capabil-

ity Set (CS) 21, the Army focused on providing Integrated Tactical Network (ITN)

capabilities to multiple infantry brigade combat teams, beginning with the 82nd
Airborne Division.

Fast forward to CS23, which is the latest iteration of the Integrated Tactical Network, now
fielding to squadrons within the 2nd Cavalry Regiment in Germany. Where CS21 provided
dismounted network capabilities to multiple infantry brigade combat teams, the addition
of CS23 enables Stryker squadrons to operate flexible network and situational awareness
capabilities from inside the hull, out to the area of operations on the ground.

The Army adopted the CS process to standardize what network capabilities get fielded,
by first conducting a preliminary design process one year in advance of the critical design
review, which locks in a baseline. In between these two events are exercises, Soldier touch
points and a comprehensive technical test with oversight from the Army’s test community.

For the first time, three iterations of the Army’s network capability set process are concur-
rently in motion. These iterations feature the final CS21 fielding to the 4th Infantry Brigade
Combat Team, 25th Infantry Division, which was recently activated as the 11¢th Airborne
Division to posture U.S. forces for strategic advantage in Alaska’s harsh arctic terrain. They
also include current CS23 fielding to the 2nd Cavalry Regiment and the 101st Airborne
Division, which is the first divisional capability set fielding and initial network design efforts
with armored formations for CS25.
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THE POWER OF SOLDIER FEEDBACK

CS23 ROLLS INTO THE FIREFIGHT

For now, all eyes are on CS23 and integrating the Integrated
Tactical Network into the 2nd Cavalry Regiment’s Stryker
vehicles.

A recently completed live-fire training event in Vilseck and
Grafenwohr, Germany, brought Soldiers, program developers
and evaluators together to assess and measure the operational
effectiveness, suitability and survivability of CS23’s Integrated
Tactical Network, including cyber capabilities, as part of its
Operations Demonstration (Ops Demo) Phase 1 with the unit.
The 3rd Squadron, 2nd Calvary Regiment came together with the
Program Executive Office for Command, Control, Communica-
tions-Tactical (PEO C3T), the U.S. Army Combat Capabilities
Development Command C5ISR Center and the Army Test and

Evaluation Command.

PEO Ground Combat Systems (GCS), which continues to
provide a critical partnership to CS23 and beyond, mounted

FIELD TESTED

and integrated components of the Integrated Tactical Network
into the vehicle.

Ops Demo Phase I’s live-fire mission was a smaller scale
demonstration, which provided opportunities for the unit to
test the radios and devices from both inside and outside the
vehicle. For this event, the unit used the Integrated Tactical
Network ’s PRC-163 Leader Radio for dismounted operations
and the PRC-162 Manpack radio for both dismounts and inside

the vehicles to communicate across the squadron.

EMPHASIS ON INTEGRATION

Army developers are now taking lessons learned from the event
to prepare 2nd Cavalry Regiment for its Combat Training Center
rotation in early 2023, called Dragoon Ready. The exercise will
feature multiple squadrons in a large-scale operational force exer-
cise, which will push the boundaries of the network even further
to help the Army make a good fielding decision based on the

results of that exercise.

e

Ops Demo Phase 1's live-fire mission allowed Soldiers to test radios and devices from inside
and outside the Stryker vehicles. (Photo by Kathryn Bailey, PEO C3T Public Affairs)
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The Integrated Tactical Network provides
asimplified, independent, mobile network
solution comprising a commercial solu-
tions kit that can be rapidly inserted
into the existing tactical network. These
capabilities provide commanders with
flexible, secure and resilient communica-
tions across echelons and will be pivotal to
2nd Cavalry Regiment’s mounted, highly
mobile missions as part of their arsenal
within the European Command area of
operations.

“The biggest thing about ITN is that it
is truly an integrated tactical network,”
said Staff Sgt. John Mock, 3rd Squadron,
2nd Calvary Regiment network commu-
nications officer-in-charge of network
integration for the unit. “We aren’t using
independent systems that are great on
their own but ultimately don’t talk to one
another.”

With the addition of CS23 Integrated
Tactical Network capabilities, Soldiers are
able to access cellular hotspots for their
vehicles, which allow mounted Soldiers
to connect to cloud-based resources with
a secure VPN over host-nation cellular
services as part of their primary, alternate,
contingency and emergency plan.

CS$23’s Integrated Tactical Network also
provides new Wi-Fi and updated GPS
vehicle routing capabilities, and multiple-
input and multiple-output radios, which
allow high-speed data exchanges in both

static and mobile command posts.

Radios are the primary capability used
for Integrated Tactical Network commu-
nications across the echelons, and for
this exercise, the 2nd Cavalry Regiment
“Wolfpack” platoons used the PRC-163
Leader Radio for dismounted operations
and the PRC-162 Manpack radio for both

dismounts and inside the vehicles.

MIND MELD

Soldier touch points provided critical feedback for the Army’s test community. (Photo
by Spc. Ryan Parr, Training Support Activity Europe)

“The ITN is turning the corner on line-of-
sight radios, going back to post-Vietnam,
so that now we are able to transmit in and
around terrain and armored vehicles,”
said Sgt. Maj. Christian Bearden, who is
in charge of all operations processes and
establishing the main command post. “If
the radio is the most casualty-producing
weapon on the battlefield, we must have
a radio that provides the capabilities that
we need.”

The radios are connected to the Nett
Warrior—a handheld, cell-phone-like
device—providing real-time, map-based
position location information to Soldiers
across all echelons.

“With the ITN, we gain more [position
location information] and thus more
survivability,” Bearden said. “That is a
game changer for us.”

The primary waveform used with the
Integrated Tactical Network is the TSM

waveform, which is a commercial mesh
waveform that requires line-of-sight and
provides a multinode relay, where every
radio is a repeater for all network traffic.
Providing simultaneous voice, data and
position location information, TSM oper-
ates in the secure but unclassified network
environment, which enables encrypted
data to be transmitted over military
or commercial networks, the internet,
cellular networks or compatible but non-
military waveforms.

The 3rd Squadron, 2nd Calvary Regiment
initially received CS21 Integrated Tacti-
cal Network as a means for the unit to
train on the radios and handheld devices,
which they used during the multina-
tional exercise Saber Strike 22 conducted
in February.

“We conducted a 14,000-kilometer road
march from Germany to Latvia,” Bearden
said. “You're not going to see that with any
[continental United States] organization.
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CALLING ALL UNITS

The PRC-162 Manpack radio and PRC-163 Leader Radio for
dismounted operations at work during the exercise. (Photo by
Kathryn Bailey, PEO C3T Public Affairs)

It provided a great perspective about how I'TN communica-
tions works and how we were able to communicate across long
distances while making a large-scale movement.”

Unit leaders compared using CS21 versus CS23 in their recent
live-fire exercise. “Between our initial CS21 Integrated Tacti-
cal Network fielding and CS23 Ops Demo, the key points we
brought up, whether large-scale problems or small, such as plac-
ing a button in a certain place, have been implemented,” Mock
said. “We see noticeable improvements between the two, that
are benefiting us.”

One area identified for additional improvement during Ops
Demo 1 was power requirements for the Strykers under certain
operational conditions; specifically, the unit could not maintain
power during the silent watch portion of the exercise where the
Strykers shut off engines and run on batteries while doing night

operations. Leaders and developers are working with PEO GCS
to incorporate these lessons learned, with the understanding that
integrating modern equipment onto the unit’s legacy flat-bottom
Strykers could result in power issues. Future capability-set field-
ings planned with other units take this issue into account, and
the Integrated Tactical Network will be integrated into more
modern vehicles.

The capability-set team will continue to work with the 2nd
Cavalry Regiment to identify potential options using legacy
vehicles.

TRAINING WITHOUT END

Throughout the CS21 and CS$23 fielding, the 3rd Squadron, 2nd
Calvary Regiment has received new equipment training from
PEO C3T. Because of this support, the unit has been able to
conduct its own training and troubleshoot network equipment
when needed.

“My Soldiers were in five months of solid classes and actively
working with the equipment to learn it from the inside out,”
Mock said. “We've gotten to the point where we're less reliant
and dependent on the field service representatives. We can handle
the technical issues ourselves.”

The leadership and development teams under PEO C3T have
learned holistically that by applying those training lessons learned
from CS21 into CS23, Army schoolhouses must be brought in
to begin institutionalizing training across the force as more units
continue to receive capability set fielding.

However, institutionalized training is not limited to the units
receiving the full network kit. More than 300 additional units
have or will have specific components, such as radios, that are
referred to as capability-set-enabling equipment. These units still
require the appropriate equipment training to enable communi-
cations and information sharing across formations.

Soldier feedback is making a difference institutionally, not only
with technology, maturity and operational relevance, but also
with guidance on how Soldiers should receive initial and refresher
training,.

CONCLUSION

The capability-set process has turned the old way of technology
development and fielding upside down. In the case of CS23, it
is no longer acceptable to hand a kit over to a platform unit and
tell them, “This is your network; make it fit in your vehicles.”
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MORE POWER

Ops Demo 1 identified that, under certain conditions, Stryker vehicles’ power
requirements need additional improvement. (Photo by Spc. Ryan Parr, Training Support

Activity Europe)

Only by working with the unit from the
beginning of the process to assess how they
conduct operations, what technologies
will enhance the success of the opera-
tions and what will fit in small spaces,
could Integrated Tactical Network have
been integrated into Stryker vehicles.
As the multi-organization capability-set
team continues to address lessons learned
from Ops Demo Phase 1, they are actively
preparing for Ops Demo Phase 2, which
will include a greater cyber component,
featuring a red team to test the unit’s
systems to prevent adversarial access.

As a critical precursor to CS25, which will
integrate the Integrated Tactical Network
for armored brigade combat teams, CS23
is helping to refine the unique network
and communications needs of on-the-
move operations. For now, equipping the
unit in charge of full spectrum operations

throughout the European Command’s
area of responsibility with the latest ITN
iteration remains a critical and timely
priority.

For more information, go to https://
peoc3t.army.mil/c3t/.

MATT MAIER is the project manager for
Interoperability, Integration and Services
at PEO C3T, where he oversees multiple
network modernization product manager
and  the
and integration of the Army’s network
capability sets. He has an M.S. in systems

organizations development

engineering from George Mason University
and a B.S. in electrical engineering from
Virginia Tech. He is also a graduate of the
Senior Service College Fellowship program
from the Defense Acquisition University
and  holds

L‘é’?’tl:ﬁ(‘dl’(,’f in computer,

and  software  intensive

systems from George Mason University.
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LT COL. JOHN JUDY is the product
manager for capability-set development,
assigned to the Project Manager for
Interoperability, Integration and Services at
PEO C37, and is responsible for ensuring
all the different systems work together as
one grand tactical network deployed to
the unit from an architectural perspective.
He holds an MBA in system acquisition
management from the Naval Postgraduate
School and a B.S. in computer science from
the University of Georgia. His military
training and education include the Army
Airborne School, the Armor Officer Basic
Course, the Scout Platoon Leader’s Course,
the Signal Captain’s Career Course, the
Recruiting  Commanders Course, Naval
War College, Acquisition Officer Basic
and Intermediate Qualification. He holds
the DAWIA Advanced certification in
program management, and Foundational
certification in engineering and technical
management. He also holds Advanced
cfrtz'ﬁcatz'on in  program management.

KATHRYN BAILEY is a public
communications specialist for Bowhead
Business & Technologies Solutions, assigned
to PEO C3T. She is the lead public affairs
representative for Project Manager Tactical
Radios and Product Manager Capability
Set  Design, under Project Manager
Interoperability, Integration and Services.
She has a B.A. in communications studies

from the University of Maryland. She is a
regular contributor to Army ALST.
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RAPID RELAY
Strong partnerships among organizations
allow the rapid incorporation of Soldier

feedback for Nett Warrior upgrades.
(Photo by Justin Sweet, PEO Soldier)
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THE BIG PICTURE

When used together, Nett Warrior and the
ENVG-B’s common operating picture provide
Soldiers overmatch against adversaries.

by Frederick Shear and Jason Amadi

ett Warrior and the Enhanced Night Vision Goggle-Binocular (ENVG-B)
are examples of evolving programs that integrate new capabilities in exist-
ing platforms rapidly.

Nett Warrior leverages commercial smartphones with tactical applications
networked through radios to provide Soldiers greater situational awareness. It allows for
fast, accurate decisions in tactical engagements. Deployed to Iraq and Afghanistan over the
last decade, the system can map and display on a smartphone the location of friendly and
enemy forces, targets and terrain points.

Mounted on a Soldier’s chest, connected to their Improved Outer Tactical Vest or Modular
Scalable Vest, this situational awareness system consists of a smartphone, Android Tactical
Assault Kit (ATAK) software, chest mount and radio.

UPGRADES UPGRADED

Nett Warrior developed out of the Land Warrior program as the Army sought to provide
dismounted Soldiers a fuller picture and real-time understanding of their surroundings
while donning less cumbersome equipment. Since 2012, the Army has fielded six versions
of Nett Warrior and more than 23,000 systems. The ability to take Soldier feedback and
quickly incorporate it into a more advanced system has been a hallmark of the program
since its inception.

The Army started delivering the most current Nett Warrior in July 2021. This version
features a Samsung S20 as the phone (an upgrade from the S7 used previously), a Dock-
Lite mounting system and wireless network connections that eliminate the need for bulky
cables to connect to a radio.

The Army has provided 3,800 systems to the combat force to date and will deliver 8,200
to units over the next several months.
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SOLDIER-CENTERED DEVELOPMENT

Lt. Col. Denny Dresch, the product manager for Ground
Soldier Systems, noted how the Nett Warrior features a modi-
fied commercial-off-the-shelf device, which allows the Army to
quickly find and procure solutions to meet Soldier needs.

Strong partnerships among several Army organizations foster an
environment that allows for the rapid incorporation of feedback
and acquisition and delivery of Nett Warrior upgrades.

“When we get Soldier feedback, whether from a Soldier touch
point or operational assessment, we take our lessons learned and
begin to iterate for system-of-systems improvement using a test-
fix-test methodology,” said Dresch. The product manager shop,
Dresch explained, conducts such events at several venues, includ-
ing the Soldier Integration Facility at Fort Belvoir, Virginia, the
C5ISR Center at Aberdeen Proving Ground, Maryland, and the

Electronic Proving Grounds at Fort Huachuca, Arizona.

The Program Executive Office (PEO) for Soldier also works
closely with the PEO for Command Control Communications
- Tactical (C3T) and its project manager for tactical radios to
maintain interoperability standards on Nett Warrior systems.

COLLABORATION FOR FUNCTIONALITY

Nett Warrior’s capabilities have expanded through its synchro-
nization with the Army’s Integrated Tactical Network. The
Integrated Tactical Network is an approach that introduces
innovative commercial components and network transport
capabilities into the tactical network environment. By inserting
commercial capabilities, Soldiers are operating a simplified, inde-
pendent network solution that is modern and provides enhanced,
flexible network availability at the brigade level and below.

The network’s commercial components include several varieties
of software-defined tactical radios, including both single-
channel radios and two-channel leader radios, tethered drones,
small satellite terminals and commercial phone technology. Its
radios communicate using the Tactical Scalable Mobile Ad-hoc
Network (TSM) waveform, which forms a mesh network the

Army calls a communications “bubble” for all the formations
that need to communicate. Using TSM in conjunction with a
tethered drone—a drone with a single channel radio affixed to
it—can provide an extended network of up to 20 kilometers.

By integrating Nett Warrior with the Integrated Tactical Network
radios, commanders achieve a consolidated air, ground and fires
picture into a single common operating picture.

During several exercises in 2021 and 2022, paratroopers with
the Ist Brigade Combat Team, 82nd Airborne Division at
Fort Bragg, North Carolina, have used their Integrated Tacti-
cal Network radios and Nett Warrior devices to provide their
commanders with position location. Commanders have reported
immediate 90 percent accountability before exiting the drop zone
to execute their mission.

One key change the Integrated Tactical Network brings to the
Army’s tactical network is the ability to operate over the secure-
but-unclassified security enclave, which allows Nett Warrior to
use a mixture of military and commercially available networks. By
adding a secure-but-unclassified enclave to the Army’s commer-
cial national security algorithm, Soldiers using Nett Warrior
are no longer restricted to communications across a single-path
transport. Multiple pathway options allow the generation of a
more robust primary, alternate, contingency and emergency plan
when Soldiers encounter contested or congested environments.
The secure-but-unclassified enclave also allows data to be catego-
rized in accordance with its classification. Because the majority
of tactical information below the battalion level is time-sensitive,
perishable and unclassified, such as position information loca-
tion during mobile missions, the secret network is not necessarily
optimal in all operating conditions.

MID-TIER MAKES GOOD

In late 2018, to rapidly field commercial network capability to
priority units, the Army, through PEO C3T and PEO Soldier,
formed a team of acquisition professionals to develop an acqui-
sition strategy, procurement and test plans and production
strategy for the Integrated Tactical Network effort. The Army

The ability to take Soldier feedback and quickly incorporate it
Into a more advanced system has been a hallmark of the program
since its inception.
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acquisition executive (AAE) designated the
project manager tactical radios as the office
of primary responsibility.

The AAE then granted middle-tier acqui-
sition authority for both prototyping and
fielding to the project manager radios
team, ultimately assuring Integrated Tacti-
cal Network fielding within five years of its
approved requirement. The plans that led
to mid-tier acquisition are now an exam-
ple across the Army. In less than two years,
the team took ITN from concept to real-
ity, and procured capability for fielding in
the 2021 fiscal year.

SPOT CHECK

The mid-tier pathway “enabled [the tactical
radios program office] to rapidly prototype
commercial technologies using an abbre-
viated requirement document and gain
Soldier feedback to continually enhance
the capabilities and inform Army design
and fielding decisions,” said Jerry Harper,
the product manager for Helicopter and

Multimission Radios, at PEO C3T.

RAPID ACQUISITION

Nett Warrior interfaces with the ENVG-B
to allow the Soldier to receive and display
augmented reality navigational, targeting

and situational graphics on the ENVG-B.

The augmented-reality technology deliv-
ers heads-up situational awareness in the
ENVG-B for tactical and training situ-
ations when used with Nett Warrior.
Rather than looking down at a 2D map
or smartphone, the Soldier sees virtual
icons overlaid on their real-world view in
real time. Navigation, known friendly and
enemy locations, targets and orientation in
a given area are all broadcast directly to a

Soldier’s field of view.

The ENVG-B is a helmet-mounted individ-
ual night-vision device with an integrated
long-wave infrared thermal sensor and

A Soldier checks his Nett Warrior during an Army Expeditionary Warrior Experiment
force-on-force field demonstration held on Fort Benning, Georgia, in March. Nett Warrior
uses smartphones with tactical applications networked through radios to provide better
situational awareness to Soldiers. (Photo by Jason Amadi, PEO Soldier)
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By integrating Nett Warrior with
the Integrated Tactical Network
radios, commanders achieve
a consolidated air, ground
and fires picture into a single
common operating picture.

high figure-of-merit white phosphorus, dual image-intensifica-
tion tubes. A fused thermal and image intensification image is
displayed in high definition. The infrared sensor detects heat and
can be used during low- and high-light levels, extreme weather
and with obscurants. The ENVG-B is interoperable with the
Family of Weapon Sights-Individual for rapid target acquisition
that provides the Soldier the ability to accurately engage targets
without shouldering the weapon.

The ENVG-B program began in December 2017 with the
approval of a directed requirement to deliver this critical capa-
bility to Soldiers. Leveraging an urgent-capability acquisition
strategy, the first ENVG-B systems were fielded to Soldiers of the
2nd Brigade, Ist Infantry Division in September 2019.

“Our team worked closely with our partners at the Soldier Lethal-
ity Cross-Functional Team to expedite the stafling of the directed
requirement and Army Contracting Command-Aberdeen Prov-
ing Ground to develop a contracting strategy to support the rapid
procurement of the ENVG-B,” said Lt. Col. Melissa Johnson,
the product manager for Soldier maneuver sensors. “Without
the exceptional support of both of those teams, we wouldn’t
have achieved the critical milestone of placing the first ENVG-B
system into the hands of Soldiers in such a short period,” said
Johnson.

PRODUCTS EXPEDITED

PEO Soldier’s partnership with the ENVG-B’s primary contrac-
tors, L3 Harris and Elbit Systems America, was another one of
the key aspects of expediting the program timeline. With their
help and flexibility through the pandemic, PEO Soldier met

major production and delivery milestones.

Working to deliver the same system, L3 Harris and Elbit Systems
America resourced production lines to maximize efficiency and
remained flexible to the many challenges presented during the

BETTER TOGETHER

Soldiers can receive and display augmented reality, targeting and
situational graphics on the ENVG-B when it interfaces with Nett
Warrior. (Photo by Courtney E. Bacon, PEO Soldier)

pandemic. For the ENVG-B directed requirement, L3 Harris
delivered the 10,000th ENVG-B this past April and Elbit
delivered ENVG-B systems to support continued production
qualification testing. These were significant achievements by the
team and were directly influenced by the level of effective and
consistent communication across all teams.

Similar to L3 Harris and Elbit, the entire PEO Soldier team faced
challenges during the pandemic and had to rely on the dedication
of its staff to meet various challenges in delivering the ENVG-B.
Even through the pandemic, the Soldier Lethality Cross-Func-
tional Team and PEO Soldier conducted 16 Soldier touch points

64 | A Army ALXT Magazine

Fall 2022



ACQUISITION AT SPEED

NETT BENEFIT

A Soldier uses the Enhanced Night Vision Goggle-Binocular, Nett Warrior and Family of
Weapons Sight — Individual during a full mission test and Soldier touch point at Aberdeen
Proving Ground, Maryland, in February 2021. (Photo by Justin Sweet, PEO Soldier)

throughout ENVG-B development to inform the final design of
the system and ensure user acceptance. To date, the ENVG-B
program has fielded more than 9,000 ENVG-B systems to eight

brigade combat teams across the Army.

“All teams face challenges, but I think how we react to those
challenges is what really makes a team proficient. We faced limi-
tations early in terms of travel and the maximum telework policy,
however, we were able to work with the primary contractors
to develop innovative techniques to achieve deliveries,” John-

son said.

“One example was the virtual product acceptance, where our
team and the in-plant Defense Contract Management Agency
quality assurance representative inspected systems virtually to
support shipment and subsequent fieldings of the ENVG-B
systems. Our team at PEO Soldier did an exceptional amount
of work. They showed sheer dedication, patience and persever-
ance. They're true professionals. They moved forward through
that period of uncertainty with pride and a great attitude. You
couldn’t ask for a better team of professionals,” Johnson added.

CONCLUSION

Individually, Nett Warrior, the Integrated Tactical Network, and
ENVG-B are great capabilities. However, when used together,
they provide unmatched situational awareness capability to our
combat formations that improves mission planning, communi-
cation and decision-making at the Soldier and squad level. The
common operating picture delivered by this system of systems
provides our Soldiers overmatch against peer and near-peer adver-
saries. These enhanced capabilities are invaluable in any current

or future operational environment.

For more information, go to https://www.peosoldier.army.mil.

FREDERICK SHEAR is a communications specialist providing
PEO Soldier Project Manager Integrated Visual Augmentation
System (PM IVAS) public affairs support on bebalf of TMGL
LLC. He also serves as a major in the U.S. Army Reserve.

JASON AMADI is a communications specialist providing PEO
Soldier PM IVAS public affairs support on bebalf of Janson

Communications.
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OMAR SIAJE

COMMAND/ORGANIZATION: Program
Executive Office Combat Support and
Combat Service Support, Product Manager
Force Projection, Product Manager Petro-

leum and Water Systems (PAWS)
TITLE: Assistant product manager
YEARS OF SERVICE IN WORKFORCE: 18

DAWIA CERTIFICATIONS: Advanced in
program management and life-cycle logistics

EDUCATION: MBA, business adminis-
tration and management, Wayne State
University; B.S. in management informa-
tion systems, Wayne State University; A.S.
in technical design, Henry Ford College

AWARDS: Commander’s Award for
Civilian Service (twice); Bayonet Award

THE BIGGER PICTURE AND BEYOND

Making decisions, according to Omar Siaje, sometimes means it’s important to pause,
tap into all available resources and consider the bigger picture—because decisions made
now will affect how things are done in the future.

"In my role as an assistant program manager, I make decisions on a daily basis and seek
out information from my subject matter experts to help me make those decisions,” Siaje
said. “I support and manage efforts for initial development, prototype development, test-
ing, production, logistic product development, fielding and disposal, while vigorously
managing costs, schedules and performance.” While he takes pride in that, he added,
“T take even greater pride in improving a process or function or helping others improve
their acquisition programs.”

Siaje is based at the Program Executive Office for Combat Support and Combat Service
Support (PEO CS&CSS) in Warren, Michigan. Most of his friends have jobs in the
automobile industry, and when he describes his role to them, they’re surprised at the
similarities between how their business operates and how Army acquisition operates.

While their jobs are similar, he said, they often don’t realize that “military hardware
and software usually find their way into the auto industry—like sensors, GPS, night
vision and sonar ranging have all improved designs for the auto industry even though
they were first developed for a military application.”

“A very close friend of mine got a job as an [acquisition] engineering intern and suggested
that I apply. Approximately a year later I was hired as a supply intern,” he said. “My
first few years were spent managing inventory levels, buying and repairing spare parts...
and learning how the Army works. My next assignment was as an integrated logistics
manager.” The job was eye-opening. “I was a witness to a completely different side of
the business.”

Siaje said a few years later he transitioned into program management and has been there
ever since. “The work in a PM [product manager] office is ever evolving and there are

new challenges that arise every day, which makes working in program management
very exciting,” he said.

“The work in a PM office is ever evolving
and there are new challenges that arise
every day, which makes working in
program management very exciting.”
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BRACING FOR IMPACT

The Mobile Tactical Retail Refueling System (MTRRS) braces for
impact during production qualification testing at Aberdeen Test
Center on Jan. 7, 2021. Siaje was assigned as an assistant
product manager for Petroleum and Water Systems in February
2017, where he launched the development of the MTRRS. (Photos
courtesy of Aberdeen Test Center, Aberdeen Proving Ground,

Maryland)

JOY RIDE

The MTRRS enjoys a ride on the back of the M1083 Truck and
M1095 Trailer during a production qualification test at Aberdeen
Test Center on Jan. 7, 2021. Siaje worked on the MTRRS for five
years, while he was at Petroleum and Water Systems.

During his career, Siaje that said he has participated in major
and minor acquisition programs, but that acquisition category
(ACAT) III programs, for an assistant product manager, can be
more challenging since ACAT I programs may have several assis-
tant product managers, each managing a piece of the program.
ACAT III teams are much smaller and the assistant product
manager oversees development of the entire program. He said
an assistant program manager overseeing an ACAT III program
“must be well versed in all facets of the defense acquisition life
cycle to include such disciplines like design and engineering, test-

ing, logistics and fielding.”

In addition to these programs, more recently, he completed the
Civilian Education System — Advanced Phase 1 course designed
for Army civilian leaders who exercise direct leadership to effec-
tively lead and manage teams. He said the course taught him
a lot about being an effective leader within the Army Acquisi-
tion community, and he’s looking forward to taking the Phase
II course in the near future.

Siaje is more than happy to share his experiences and lessons
learned to help colleagues in any way that he can. Recently, he
offered some advice to a new intern. “I was appreciative of him
and noticed that he was really engaged with the rest of the team,
which I did not expect from an intern. Afterwards, I approached
him to express that appreciation and, throughout our conversa-
tion, I discovered that his work ethic was surprisingly high.” To
his surprise, Siaje said that the intern “responded by asking me
to be his mentor, which I was humbled to accept.”

Siaje was recently promoted to program officer, acquisition, for
the PEO CS&CSS Joint Program Office — Joint Light Tactical
Vehicle Systems Integration. While he’s “still getting acclimated,”
his mission there is to lead the integration of existing and emerg-
ing systems onto the Joint Light Tactical Vehicle.

Of all the lessons Siaje has learned throughout his career, “seeing
the bigger picture” is the most important one. “Many times I
was baffled by a decision made that would affect something that
I was directly involved with. Understanding that the Army has
priorities and limited resources is always part of the equation,”
he said. “Sometimes, it just helps to take a step—or even a few
steps back—to see the bigger picture and only then do things
make a bit more sense.”

—CHERYL MARINO
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MULTIPURPOSE SUPPORT

Family of Medium Tactical Vehicle (FMTV)
M1078 2.5-on cargo vehicles are
capable of operating worldwide across
various terrains and in extreme weather - :
conditions. (Photos courtesy of PEO 3 T b :
CS&CSS) ' : ' =%
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DRIVING CHANGE

IN DEFENSE ACQUISITION

Lessons learned from applying flexible
source selection tools and processes
to the procurement of a commercial
tactical-vehicle hybridization solution.

by Charles Park

he Department of Defense is the largest consumer of fuel in the world. This

high consumption is driven in part by the needs of DOD vehicles, which

spend 75 percent of their operational time idling in order to power necessary

onboard electrical systems (e.g., radios, command-and-control systems, elec-
tronic warfare systems, etc.) and help maintain cabin climate control. However, this results
in significant fuel consumption while the vehicle is stationary. Estimates indicate that tacti-
cal vehicles can burn from 30 percent to 60 percent of their fuel while stationary, during
the course of normal use. This reduces vehicles’ range, burdens operational logistics chains
and creates significant costs for DOD.

But what if these vehicles could be hybridized? How much fuel could DOD save? How
much would that impact the logistics chain? The U.S. Army and the Defense Innovation
Unit (DIU) are determined to find out.

LEVERAGING COMMERCIAL TECHNOLOGY

In 2021, the U.S. Army’s Project Manager (PM) for Transportation Systems, part of
the Program Executive Office for Combat Support and Combat Service Support (PEO
CS&CSS), sought out DIU to pursue tactical vehicle hybridization.

DIU is the only DOD organization dedicated to accelerating the adoption of dual-use
technology and it partners with organizations across DOD to rapidly prototype and field
advanced commercial solutions that address national security challenges.

Aware of the commercial sector’s effort to convert its fleets of long-haul, emergency and
recreational vehicles into hybrids, PM Transportation Systems is focused on bringing hybrid
vehicle capability to the U.S. military to improve vehicle fuel economy, increase tactical
range and minimize logistical strain.

To get the latest, best-of-breed technology into warfighters” hands, speed and agility are
paramount to maintain a competitive advantage over our adversaries. DIU developed the
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commercial solutions opening process in 2016, which is based
on other-transaction authority, to competitively prototype and
acquire dual-use technology from nontraditional vendors faster
than the traditional contract process, which can take more than
18 months. The commercial solutions opening process satisfies
the competitive requirements for other-transaction agreements
while providing maximum flexibility in making initial and
follow-on (i.e., scalable) award selections.

Furthermore, the commercial solutions opening intention-
ally mirrors commercial acquisition methods, as opposed to
traditional approaches under the Federal Acquisition Regula-
tion (FAR), to quickly vet and select technologies that provide
value to DOD.

TACTICAL VEHICLE HYBRIDIZATION:

A CASE STUDY

To kick off the search for viable, commercial hybridization solu-
tions, DIU posted a solicitation to its website in April 2021. After
115 days and 23 vendor proposals submitted, DIU then issued a
prototype other-transaction award to two nontraditional defense
contractors—XL Fleet and Volta Power Systems. Six months later
and with new funding, DIU awarded two additional prototype
other-transaction agreements to nontraditional defense contrac-
tors Blackburn Energy and Stealth Power. Not only did DIU
exercise flexibility in contracting by issuing multiple awards in
a seven-month span, but the awards are also currently meeting
all of the technical requirements and all phased milestones. The
team estimates that these four solutions can yield approximately
20 percent fuel savings.

But what factors contributed to successfully awarding these
prototype contracts? And what lessons can be gleaned for the
broader DOD contracting community?

ONGOING AND FREQUENT COMMUNICATION
Ongoing and frequent communication among DIU, PM Trans-
portation Systems and the prospective vendors allowed DIU to
issue timely prototype other-transaction agreements for the
hybridization project. Specifically, consistent government-vendor
syncs helped to ensure that revisions to the statement of work
and the terms and conditions did not impact the award schedule.

Maintaining open lines of communication enabled the teams
to anticipate potential issues and prevent or mitigate them. For
example, early integration of legal and policy personnel can help
to mitigate potential disagreements. Similarly, opening the line
of communication between the DOD prototyping partner, PEO

OTHER-TRANSACTION STATUTES

There are numerous misconceptions around the
other-transaction authority—one of them being that
it is not a legal acquisition method. In fact, such
transactions have been a statutorily authorized
procurement tool since the 1960s. Today, other-
transaction agreements come in many “flavors,” as
detailed below. DIU primarily awards prototype other-
transaction agreements.

10 U.S.C. §4021: RESEARCH & DEVELOPMENT
OTHER TRANSACTION

Basic, applied and advanced research projects. Spur
development of advanced technologies that may
have commercial or military application (usually cost
sharing).

10 U.S.C. §4022: PROTOTYPE OTHER
TRANSACTION

Prototype projects that are directly relevant to
enhancing the mission effectiveness of military
personnel and the supporting platforms, systems,
components or materials proposed to be acquired
or developed by the Department of Defense, or to
improvement of platforms, systems, components or
materials in use by the armed forces.

10 U.S.C. §4022(F): PRODUCTION OTHER
TRANSACTION

Allows for a noncompetitive, follow-on other trans-

action to a prototype other-transaction agreement

that was competitively awarded and successfully
completed.

CS&CSS and the prospective vendors allows the team to antici-
pate high-level interests (e.g., funding sources) and quickly make
adjustments, especially if there is personnel turnover, to ensure a
smooth execution. In the case of the hybridization commercial
solutions opening, the DIU program manager set a manageable
but fast-paced timeline. The DIU program manager was involved
in each step of the process, scheduling and attending meetings
to keep things running smoothly.
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TRANSPORT MODE

The M1087 Expandable Van Shelter provides a highly mobile workspace for logistics
support, maintenance, command-and-control and other functions.

FLAT TEAMS FACILITATE
COLLABORATION

Contract awards do not flow through a
single individual. Rather, they are the
result of a dynamic process that spans
multiple stakeholders. The government
team that executed the hybridization
other-transaction agreement included a
DIU agreements officer (a contracting offi-
cer for other-transaction agreements), an
acquisition chief, a DIU program manager,
a representative from PM Transportation
Systems, an agreement officer representa-
tive, legal counsel, policy experts and other
supporting personnel. These stakeholders
need to work together on all aspects of
other-transaction execution. What is note-
worthy about the government team is its
nonhierarchical nature. Having a flat team
helped ensure that all parties had a shared
sense of responsibility and were responsive
to one another when it came to defining
and refining the problem, determining

whether the other-transaction authority is
the appropriate award instrument, decid-
ing how to publicize and solicit sources
and developing the other-transaction
agreement itself. Most DOD organizations
have a formal legal review process that can
take more time. At DIU, the agreements
officer is able to contact DIU legal counsel
directly and discuss potential legal issues
as they occur, limiting potential delays.
Moreover, throughout the hybridization
commercial solutions opening, the agree-
ments officer worked in parallel with the
DIU program manager; the lead DIU
program manager focused on technical
requirements while the agreements officer
concurrently negotiated other-transaction
terms and conditions and pricing with
companies.

“Teamwork has been excellent,” said Jack
Johnson, chief technology officer and
co-founder of Volta Power Systems. “T've

been impressed with the team’s ability to
work together (and) capture issues, (the)
speed of resolution and excellent commu-
nication around technical details.”

PRACTICE TRANSPARENCY
TO BUILD TRUST

Not all DOD partners are alike when it
comes to their level of experience with
other-transaction agreements. Some part-
ners are super users while others are new
adopters. Similarly, some industry part-
ners, especially nontraditional defense
contractors, may not have experience
working with DOD. As such, the agree-
ments officer must often act as both an
educator and an honest broker by setting
realistic expectations around timelines and
reaching an agreement around the required
level of intellectual property rights.

Under commercial solutions openings and
other transactions, the government may
often partner with industry to a greater
extent than it would under a typical FAR-
based source selection, making it an ideal
way for small and first-time contractors
to get their foot in the door with DOD.
During the hybridization commercial
solutions opening, the DIU team worked
closely with both industry and DOD part-
ners to help educate them on the nuances
of the other-transaction contracting
process. The DIU team also shared advice
on how to achieve equitable intellectual
property terms that balance the compa-
nies’ need to protect their data rights
with the government’s need for essential

To get technology
Into warfighters’
hands, speed
and agility are
paramount.
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CARRYING THE LOAD

The Family of Medium Tactical Vehicles A2 fleet performs a range
of duties, from supporting combat missions and relief efforts, to
logistics and supply operations.

information that will inform future decisions and save taxpayer
dollars in the long run.

LEARN TO SPEAK COMMERCIAL

Traditional contractors that work with DOD on a regular basis
are considerably different from those that work primarily in
the private sector. Today’s contracting officers are taught about
FAR-based contracting principles, policies and procedures, but
most have limited experience in commercial contracting and
private industry best practices. Defense program and contracting
managers must constantly evaluate existing and rapidly changing
industry products and services, but this is mostly limited to the
government’s traditional contractors. Nontraditional enterprises
creating innovative technology for commercial or nondefense
markets may be excluded.

DOD program and contract personnel at all levels must learn
to apply strategic and tactical market research approaches
from private industry on a continual and routine basis. Exist-
ing commercial best practices and market research tools must
be re-disseminated and re-emphasized to DOD acquisition
personnel. We must all learn to value market research in order
to accomplish the short-term results as well as the long-term
program acquisition plans required by DOD to attain technolog-
ical and mission superiority. Understanding who they are, where

they are and what motivates them, is critical for establishing
criteria and acquisition strategies that will attract nontraditional
contractors.

DIU’s hybridization program manager—who led the negoti-
ation—had substantial commercial electric vehicle working
experience, and the agreements officer has worked on several
non-FAR, commercial contracts. The members of the DIU team
were also current or former military officers. Collectively, these
experiences gave the team unique insights into both sides of the
agreement process and helped build an equitable contract for
all parties.

PLAN FOR FOLLOW-ON ACTIVITIES

DIU’s acquisition best practices highlight that government teams
should plan for follow-on work for prototyping and production
contracts from the beginning of prototype projects. This allows
for potential scaling of successful efforts to a broader adoption
of these emerging technologies. For the hybridization proj-
ect, follow-on production and scaling were planned early on.
Specifically, follow-on production requirements were listed in
the original solicitation, as well as the statement of work and the
terms and conditions.

CONCLUSION

In mid-July, the DIU team announced that the first proto-
type vehicle was delivered for evaluation, just nine months after
the first contracts were officially awarded. Other transactions
can provide the government with increased flexibility to solicit
sources and award agreements in a way that attracts nontra-
ditional sources and leverages commercial capabilities. Good
teams resolve conflicts quickly and constructively. Ongoing and
frequent communication and collaboration among the govern-
ment team and contractors will enhance the likelihood of a
successful award. DIU has had success these past seven years by
helping to grow the national security innovation base, attracting
companies that would have otherwise passed on working with
DOD. The flexibility, transparency and agility of the commer-
cial solutions opening play an important part.

For more information, go to https://www.din.mil.

CHARLES PARK is a mobilized DIU Army Reservist and a U.S.
Air Force civilian contract and ethics attorney. He holds a Juris
Doctor from the University of South Dakota, a Master of Public
Administration from the University of South Dakota and a B.A.
from the University of California, Santa Barbara.
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THE LONG HAUL

A convoy of semitractor-railer flatbed trucks
loaded with heavy Army tactical vehicles hauls
freight along a remote stretch of expressway
through Utah. (Photo by Getty Images)
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HOT a COLD

For years, the Army has used ambient temperature
extrapolation as a shortcut in test and evaluation,
but electronically controlled powertrains have
changed things and the Army test community is
identifying new risks from an old Army practice—
and potential cost savings.

by Steven Zielinski and Paul Maguire

ilitary vehicles have some of the most demanding automotive specifications, requiring

operation in extreme environments ranging from arctic (50 below) to desert (120) condi-

tions. (All temperatures are Fahrenheit.) During development, U.S. military vehicles must

be tested successfully in those conditions. That’s problematic because no test center in the
U.S. gets that hot long enough to test accurately at 120. The Cold Regions Test Center in Alaska meets
Army regulation for ambient temperature (Army Regulation 70-38, “Research, Development, Test and
Evaluation of Materiel for Worldwide Use”). However, testing for desert conditions often occurs below
the 120-degree threshold.

As aresult of test program schedule constraints, test vehicle availability, proving ground selection and other
factors, military vehicle mobility performance is often tested in the window of only 90 to 110 degrees.
Is this good enough when the requirement is 120 degrees? What are the risks to our Soldiers operating
these vehicles in desert warfare? By not testing at this upper extreme, vehicles may not be able to reach
top speed, climb steep hills or tow disabled vehicles without overheating or suffering catastrophic damage.

THE REALITY OF T&E

In the development cycle of a tactical or combat vehicle, the cost of test and evaluation can represent a
significant portion of the program’s research, development, test and evaluation (RDT&E) budget. Indeed,
vehicle test costs can run into the hundreds of millions of dollars. In a Spring 2018 article in Army AL&T,
Robert Mortlock, Ph.D., of the Naval Postgraduate School wrote that the cost of test and evaluation in
the Ground Combat Vehicle was a whopping $417 million.

Where are legitimate places to reduce testing cost? The matter of temperature extrapolation might
provide a clue.

To address the extreme temperature issue, the Army has been using a linear extrapolation of powertrain
test data based on the ambient temperature.
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While it sounds technical, “linear extrapolation” is a simple
method of predicting results by extending a trendline beyond
verified test data. While this has worked fairly well for almost 50
years, the standard may no longer be as valuable as it once was.

(See “What Is Linear Extrapolation,” Page 77)

Many ground vehicles within the U.S. Army’s flect are either
newly introduced or have undergone significant modernization
in the last several years. Specifically, the vast majority of the fleet
no longer uses mechanically controlled powertrains, but are now
operating on electronically controlled powertrains. The differ-
ence between mechanical and electronic control is best explained
by an example. In the years before electronic control gradually
took over virtually all of the vehicles on American highways,
it was not uncommon to see overheated cars, hoods open and
steam pouring out, on the side of the road during the hottest
months of summer. That is nearly nonexistent today. The differ-
ence is electronic control. The engine is controlled by a computer
that employs algorithms that prevent the vehicle from going past
certain thresholds.

When linear extrapolation is applied to electronically controlled
powertrains, the results suffer from significant error or may be
invalid entirely. Linear extrapolation has limited uses where it
can be trusted, and electronically controlled powertrains is not
one of them.

Everyone who has ever tried investing knows that drawing a
trendline on past financial data doesn’t account for all—or even

any—of the economic variables that will set future pricing. Like
the stock market, electronically controlled powertrains operate
on complex algorithms that are influenced by too many variables
to trust linear extrapolation.

BEHIND THE SCENES IN ELECTRONICALLY
CONTROLLED POWERTRAINS

In order to achieve goals such as better fuel economy, increased
power output, reduced emissions and enhanced diagnos-
tic information, the heavy-duty truck industry transitioned
to electronically controlled powertrains starting in the 1990s.
Eventually, this transition also reached military vehicles as new
vehicles were introduced or older vehicles were modernized.

Although electronically controlled powertrains often have multi-
ple controllers, the two most common types are the engine control
module (ECM) and the transmission control module (TCM).
These two controllers are programmed to work in harmony to
produce the optimized response of a vehicle based on criteria such
as driver demand, road grade, vehicle load, ambient temperature,
elevation and other factors.

To account for all of the combinations of conditions, these
controllers have complex algorithms that usually have upwards
of a million lines of software code.

While the driver interfaces with these controllers through the
simple and singular input of the accelerator pedal, a network of
feedback sensors is providing data to those controllers such as

TEMPERATURE EXTREMES

It can be a challenge to find environments suitable for testing certain Army vehicles,
which require exposure to both extreme heat and cold. (Photos by Getty Images)
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During mobility-performance testing,
there are several key temperatures
that govern the outcome. First,
the vehicle performance specifica-
tion lists an upper requirement of
ambient temperature in the test
environment for powertrain cooling.
Most commonly, this is 120 degrees
as this represents the extremes of
desert warfare. Second, the vehi-
cle powertrain has critical limits
for each of its fluid temperatures
(i.e., coolant, engine oil, trans-
mission fluid, intake manifold air,
etc.). The manufacturer assigns
these critical-limit temperatures as
a not-to-exceed boundary before
damage or failure ensues, and the
test fails. Lastly, ambient temper-
ature—the air temperature during
the test—significantly impacts the
measured performance. While ambi-
ent temperature at time of testing
should be the same as the vehi-
cle’s upper requirement for ambient

WHAT IS LINEAR EXTRAPOLATION?

temperature, that presents a prob-
lem. Ambient temperatures above
110 degrees rarely occur except as
the peak temperature of the day
within the United States. So, even
though places like Death Valley and
Yuma Proving Ground can touch
120 degrees, they can do that only
for part of the year—June through
August—and so the windows of
opportunity to test at the temper-
ature necessary are very small.
Contrast that with the Army’s envi-
ronmental chambers that can do it
any day.

As an example, assume testers
measure the ambient tempera-
ture as 90 degrees and engine oil
temperature as 250. We need to
know the fluid temperature in hot
desert conditions, so we subtract
90 degrees from 120, then add
that extra 30 degrees to the fluid
temperature of 250. That’s linear

extrapolation. For every increase
of 1 degree in the ambient temper-
ature, the fluid temperature can
be expected to rise by the same
amount. Therefore, in this test,
linear extrapolation would predict
the engine oil temperature as 280
degrees. If the vehicle had a critical
limit for engine oil temperature at
275 degrees, it would fail the test.

Under the right conditions, linear
extrapolation of ambient tempera-
ture has been a useful tool when
attempting to predict the perfor-
mance of mechanically controlled
powertrains. Because there are so
many more variables with electron-
ically controlled powertrains, linear
extrapolation isn’t any longer a
valid approach to the Army’s needs
because we can’t see into proprie-
tary algorithms and don’t know the
variables the algorithms are using
for control.

wheel speed, engine speed, coolant temper-
ature, transmission oil temperature, engine
oil pressure, intake manifold air tempera-
ture and many other parameters.

To understand the major components
of electronically controlled powertrains,
think of the controller as the brain and
the sensor network as the nervous system.
The sensor network is constantly relaying
information to the controllers about the
vehicle’s status and health. The controllers
then make decisions on behalf of the driver
to deliver the best available performance.
Without the brain and nerve system of
the algorithm and the controller and

sensor network, mechanically controlled
powertrains are unaware of their health
status, unable to provide warning infor-
mation to the driver (check engine light)
or initiate self-protecting countermea-
sures to avoid catastrophic failure, such
as overheating and blowing the engine

head gasket.

Interpretation of the data from feedback
sensors by the controller is handled by a
series of proprietary algorithms owned by
the manufacturer. Since this information
is not typically made available to the U.S.
military, it is crucial to test the vehicle in
representative conditions and observe the

response to ensure the vehicle meets the
requirement.

NO SUBSTITUTE FOR PROOF

Even when information is available from
the manufacturer regarding its control
algorithms, the importance of testing in
representative conditions is not dimin-
ished. Manufacturers do not always
know the decisions their controller will
make in all circumstances. Manufactur-
ers use software modeling tools to predict
the controller’s decision, but these soft-
ware models also require validation in
order to be fully trusted when operat-
ing at the extremes of their design intent.
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Furthermore, even with validated software models, there could
be powertrain hardware limitations that remain undiscovered
until the vehicle undergoes comprehensive testing.

While electronically controlled powertrains have greatly simpli-
fied the responsibilities of the operator, they provide challenges to
the Army test community when attempting to evaluate mobility
performance at desert operating conditions (120 degrees). Their
ability to self-regulate their critical operating limits occurs in two
primary methods: engine deration and modulated powertrain
cooling. (See “What Is Engine Derate?”)

Both of these regulation methods often have a nonlinear response
to the change in ambient temperature. In order to definitively
evaluate a vehicle’s mobility performance of an electronically
controlled powertrain, the vehicle must be immersed in the
targeted environment to produce a representative response. This
becomes particularly challenging for ambient temperatures at
120 degrees as these temperatures are rarely occurring within
the United States.

OUT OF THE DESERT AND INTO THE OVEN
Even though permitted by test operating procedures, linear
extrapolation of powertrains fluids based on ambient temperature
should be heavily discouraged when considering electronically
controlled powertrains as this can practice introduce significant
error or invalidate the test results.

If linear extrapolation is not an option for electronically controlled
powertrains, what is the solution?

Since the 1950s, the Army has invested hundreds of millions of
dollars in vehicle laboratories that have environmental control.
These facilities can heat or cool the air from 50 below to 120.
Furthermore, they are equipped with dynamometers to exercise
the vehicle’s powertrain. A dynamometer is essentially a treadmill
for vehicles. These vehicle laboratories have the capability to test
every tactical or combat vehicle from a Humvee to an Abrams,
all with the vehicle operating at top speed but standing still.

To study the dangers of linear extrapolation on electronically
controlled powertrains, test data was analyzed by test engineers
from the Ground Vehicle Systems Center (GVSC). This test
data came from various sources including engine, power pack
(engine plus transmission plus cooling system), or full-vehicle
test programs on vehicle platforms such as Abrams, Stryker,
the M109A7 self-propelled howitzer and the Heavy Equipment

Transporter.

WHAT IS ENGINE DERATE?

Though both operate via a simple accelerator pedal,
electronically and mechanically controlled powertrains
are vastly different under the hood, so to speak. In a
mechanically controlled powertrain, the force of the
driver’s foot on the accelerator pedal is physically
transferred via linkage or cable to the engine’s fuel
injection pump. More force on the pedal, more gas
to the engine. While this simplicity has a predictable
outcome, it comes with some disadvantages. In the
event the vehicle is operating in a hot environment or
under heavy load, a driver may unintentionally surpass
critical limits for engine oil temperature or coolant
temperature, which could result in severe damage,
like blown head gaskets, failed main bearings, scored
cylinder walls and other heat-induced failures. That
means that a mechanically controlled powertrain will
meet the driver’'s demands even to the point of total
catastrophic failure. The only restraint might be a
driver’'s own response to indicators like temperature
gauges or warning lights.

In contrast, electronically controlled powertrains inher-
ently possess the ability to self-limit—and effectively
override the driver’'s demand for more. They monitor
and control their own condition from the feedback of
the sensor network and prevent operation beyond crit-
ical limits. If the driver floors demands 100 percent,
the system won’t honor the demand if the driving
conditions are too severe. That is engine derate.

What’s important to understand here is that error
resulting from extrapolation combined with electronic
controls introduces a bias toward failure—the error
can fail a perfectly good vehicle because the test data
is wrong.

Due to these operating principles, linear extrapola-
tion will always produce a false failure, but never a
false pass. It's important that this one-way bias is
recognized as it presents significant risk to a vehicle
acquisition program.
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Testing took place at the GVSC Propul-
sion Systems Laboratory and the Power
Energy Vehicle Environmental Labora-
tory (PEVEL). In the laboratory setting,
the ambient temperatures were controlled
to produce representative environments
matching the vehicle’s upper ambient
temperature specification (120 degrees).
Performance data was then compared on
the same test setup at the same operating
point while at a lower ambient tempera-

ture (80-90 degrees).

From this test data, the linear extrapolation
method described in Army test operating
procedures (Test Operations Procedure
2-2-607 “Cooling Systems [Automo-
tive])” was then applied to measurements
of engine oil temperature. This provided
a set of actual results at desert operating
conditions (120 degrees) and an extrapo-
lated set.

With a set of results from actual ambient
temperatures and a set from extrapolated
temperatures, we could calculate the error
introduced by the prediction of extrapola-
tion. Based on this test data, extrapolation
of engine oil temperature was 65 percent to
116 percent off from the actual measure-
ment. The electronic controls prevented
the powertrain from overheating even
though linear extrapolation said it would.

For example, with that 65 percent error,
linear-extrapolation-predicted engine oil
temperature was 270 degrees when it was
actually 250. This is a huge change consid-
ering a vehicle will pass or fail mobility
performance testing at the proving ground

by crossing the threshold by 1 degree.

In the past, the Army has led many inves-
tigations such as Yuma Proving Ground
Report No. 221 and No. 135 into the
impact of extrapolation error. This series
of studies occurred back in the 1970s and

only studied mechanically controlled

DYNO LAB

The Power Energy Vehicle Environmental Laboratory (PEVEL) Environmental and
Dynamometer Laboratory has the capability to test every tactical or combat vehicle at top

speed but standing still. (Photo by Stephen Roberts, GVSC)

HIGH TEST

A self-propelled howitzer (M109A7) in PEVEL for mobility performance testing at 120
degrees. The types of tests conducted at the vehicle laboratory on tactical and combat
ground vehicles are many. The influence of ambient temperature varies. (Photo by Steven

Zielinski, GVSC)
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powertrains. At that time, extrapola-

116% M Electronic Control

tion error was usually observed as 10-20

percent. However, the extrapolation error 2207 B Mechanical Control
on electronically controlled powertrains 100% 82% 87%

is approximately three to five times more

severe than the extrapolation error for 80% 64%

mechanically controlled powertrains. 60%

With so much error in the test results for

powertrain performance, we can have little 40% 20%

confidence in how the vehicle will actu- 20% ﬂ

ally respond to the extreme demands of

desert warfare. 0% ;
Worst  Abrams Stryker Howitzer Heavy
Case Equipment
In addition, it is important to note that the Transporter System
error resulting from linear extrapolation
is biased towards false failures. In other
TEMPERATURE TESTING

words, linear extrapolation will predict
Extrapolation error of engine oil temperature during mobility performance testing at desert

engine or transmission overheat on a vehi- P ) cmper
conditions. (Graphic by Steven Zielinski, GVSC)

cle that may have had no issue if actually
tested at 120 degrees.

This is because linear extrapolation
cannot account for control algorithms
that might derate the engine power or
increase powertrain cooling to lower key
parameters such as engine oil temperature,
engine coolant temperature and transmis-
sion oil temperature. (See “What Is Engine
Derate?” Page 78.)

SOLUTION FOR
NONREPRESENTATIVE

TEST CONDITIONS

If you have ever attempted to adjust the
thermostat in your home or workplace to
your preferred setting, you have probably
experienced the disruption in harmony
with those individuals who are hypersen-
sitive to changes in temperature. A battle
over 70 degrees versus 72 degrees ensues.
Electronically controlled powertrains

sal

know when the “thermostat” has been

touched and they care. Linear extrapo-  {ypFRONT PERSPECTIVE

lation of key powertrain parameters such 16 pylefized Loading System (M1074A1) in PEVEL for mobility performance testing at
as engine oil temperature, engine coolant 120 degrees. Using the “oven” for actual ambient temperatures produces much more
temperature and transmission oil temper-  accurate results. (Photo by Stephen Roberts, GVSC)

ature has too much error to be trusted

during mobility-performance testing.
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It Is crucial to test the
vehicle in representative
conditions and observe
the response to ensure

the vehicle meets the

requirement.

What does this mean for the test and evaluation community?
How does this impact ongoing or future test programs?

The types of tests conducted on our tactical and combat ground
vehicles are vast with varying levels of influence by ambient
temperature. For instance, determining a vehicle’s roll-over
tipping point on a tilt table is completely unrelated to the ambi-
ent temperature during the test. The tests most impacted by the
change in ambient temperature are those that will require peak
engine power and torque during mobility-performance testing.

Mobility-performance testing is predominately evaluated by three
different tests: 1) Vehicle top speed; 2) Max grade hill climb; and
3) Full-load cooling. The outcomes of these tests tell the Army
the vehicles’ maximum traveling speed, the steepest grade it can
climb and how much torque it can produce without overheating
to the point of engine damage.

The Army needs to run these three tests at 120 degrees to guar-
antee that electronically controlled powertrains will deliver the
performance advertised by the manufacturer. This means that
tests will need to be scheduled both geographically and season-
ally in order to ensure this ambient temperature is reached. If this
is not possible outdoors at a test range because of test program
schedule constraints, the test needs to be performed in a labora-
tory with environmental control and dynamometers.

CONCLUSION

As technology continues to advance in order to ensure that the
United States warfighter has superior advantage, military vehi-
cles will continue to gain in complexity and sophistication. When
evaluating vehicles with electronically controlled powertrains,
linear extrapolation of powertrain fluids can introduce significant
error during mobility-performance testing or deliver completely
invalid results.

For conducting mobility-performance testing at the upper
requirement for ambient temperature (120 degrees), the test
program can be supplemented with laboratory testing. This is not
just about simple cost savings. Most likely, there is a slight cost
savings to running tests in the environmental chamber over the
proving ground. The point is that we pay a great deal of money
for testing that may be bogus. People #hink that linear extrapo-
lation reduces costs, and therefore they can test anywhere in the
United States at any temperature. Freedom in exchange for useless
results—or results that harm the chances of a vehicle the Army
wants and needs in passing a test—is a terrible bargain. If you
evaluate cost savings for testing in seasonally and geographically
appropriate areas to actually have 120 degrees, environmental
chamber testing would probably be a huge savings. But that
proposition remains to be tested, because up to this point we as
a test community have not been willing to limit ourselves to test
at 120 and instead insist on extrapolation.

Within the laboratory environment, the ambient temperature
can be controlled to produce representative responses from the
vehicle’s powertrain. However, laboratory testing cannot be seen
as a replacement for field testing as other vehicle systems such as
wheels or tracks or suspension are not being exercised. Using both
field and laboratory testing is necessary to comprehensively eval-
uate vehicles with electronically controlled powertrains.

For more information, view the comprehensive techni-
cal paper in DTIC (ADI1170619) or contact the authors,
steven.m.zielinski2.civ@army.mil and paul.b.maguire4.civ@
army.mil.
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engineering from Wayne State University and a B.S. in engineering
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TRIED AND TRUE

The experiments validated several ERDC-developed bunker
modifications that reduced the exposure to personnel within the
bunker and reduced their vulnerability to traumatic brain injuries.

Fall 2022
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A BETTER BUNKER

New designs will protect against
brain injuries.

by Tim Reeves and Chris Kieffer

n the early hours of Jan. 8, 2020, American troops and civilians stationed at the Al
Asad Air Base in Iraq put the finishing touches on their preparations for an impend-
ing attack from Iranian forces.

Thanks to advance information and intelligence, commanders on the ground were given
time to move many of the troops and each of the base’s 51 aircraft to safety.

Those who remained donned body armor and helmets and staged inside the base’s open-
ended bunkers. While they knew of the impending attack, they did not know the extent
of what they were facing.

With Iranian missiles en route, the estimated 2,000 remaining troops sought protection in
the bunkers designed to protect them against rockets and mortars. But, during the ensuing
80-minute bombardment, the threat was far more and far larger than expected.

Throughout the barrage, the base was battered by more than a dozen ballistic missiles, carry-
ing warheads in excess of 1,000 pounds.

As the echo of the final strike subsided, leaders took stock of the damage and injuries. Early
reports found that although the damage was significant, no one was killed. However, in the
weeks and months that followed, more than 100 service members and civilian contractors
at the base were diagnosed with traumatic brain injuries (TBI).

Those injuries were tied back to the blast waves generated during the attack and how those
waves echoed and were further amplified throughout the bunkers.

BRAIN WORK

In response to this attack and the resulting injuries, engineers and scientists at the U.S.
Army Engineer Research and Development Center (ERDC), in coordination with the U.S.
Army Corps of Engineers (USACE) Transatlantic Division and the USACE Protective
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OBSERVATIONS AND EXPERIMENTATION

Maj. Gen. Kimberly Colloton, left, and Col. Teresa Schlosser, right, visit an experiment
to test the new bunker retrofit at Fort Polk, Louisiana, in December 2020. (Photos by U.S.
Army Engineer Research and Development Center)

Design Center (PDC), developed simple
and effective bunker enclosure door
designs for the U.S. Central Command
(CENTCOM). The new designs sought
to reduce the peak pressures experienced
by an individual seeking shelter in a
bunker by more than 90 percent.

The response was rapid. The USACE
Reachback Operations Center received
a request on the day of the attack seek-
ing ERDC’s expertise in developing a
protective solution. ERDC immediately
assembled a team of experts to support
rapid deployment of an in-theater modu-
lar protective system and to provide

tele-engineering support to CENTCOM

for immediate courses of action. The team
also began working on a quick-reaction
research plan to address the traumatic
brain injury issue.

“This project had high visibility and a
short timeline,” said Jessica K. Fulk,
a research civil engineer at ERDC’s
Geotechnical and Structures Laboratory
and project lead for the bunker effort.

By August of 2020, CENTCOM tasked
ERDC to replicate the events from Janu-
ary 2020 to measure the blast properties
that were experienced by the Soldiers
and to reduce blast pressures inside the
bunkers.

The research team completed 120 high-
fidelity simulations using ERDC’s DOD
high performance computing system to
evaluate pressure flow in and around
objects. The research used three million
processor hours on the DOD High
Performance Computing Modernization
Program systems, as the complex models
each took 10 to 24 hours per run on these
supercomputers.

This modeling investigated a matrix of
conditions, such as occupant location
and bunker orientation and geometry. But
the findings showed that changing these
parameters did not significantly reduce
personnel exposures.
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In their testing, researchers found that
using doors to enclose the bunkers was
the most expedient and effective means to
manipulate the internal blast conditions,
reducing the likelihood for traumatic
brain injury. The door design reduces
internal bunker peak pressure by nearly
seven times compared to open air.

The team worked closely with the Missile
and Space Intelligence Center and the
National Ground Intelligence Center to
collect information and guide the design
of the enclosure. They coordinated with
the Medical Research and Development
Command to gain a better understand-
ing of traumatic brain injuries.

BRAINS ARE DYNAMIC

AND FLUID

“Around the time our project was wrap-
ping up, a news article came out discussing
the lasting effects of traumatic brain injury
that the Soldiers from Al Asad have experi-
enced, which drove home the importance
of what our team was accomplishing,”

Fulk said.

“Our main goal is always to protect the
warfighter,” she continued, “and this is a
unique instance where we were able to see
widespread fielding of our solutions that
will help prevent these injuries and save
lives in the event of future attacks.”

In December 2020, less than a year after
the attack, leveraging years of survivabil-
ity research conducted under ERDC’s
Expedient Passive Protection Program,
large-scale field experiments were held
on the enclosures, which validated the
research and computational models.

The final set of large-scale experiments
were executed in January 2021. These
tests validated several ERDC-developed
bunker modifications that reduced the
exposure to personnel within the bunker

BUNKERS GET A BOOST

The U.S. Army Engineer Research and Development Center, along with collaborators,
developed bunker modifications that reduced the exposure to personnel within the bunkers
and reduced their vulnerability to traumatic brain injuries. A modified concrete bunker
undergoes festing at a range at Fort Polk, Louisiana, in January 2021.

and reduced the vulnerability to traumatic
brain injuries. These modifications took
into consideration ease of implementation,
cost and the ability to construct.

SCALABLE FUTURE

The final design package was completed
in July 2021, with nearly 1,000 bunkers
spread throughout other countries identi-
fied for retrofit.

“The larger team’s constant flow of data
forced our prototype at ERDC to focus
on the future scalability,” said John M.
Hoemann, a research civil engineer at
ERDC’s Geotechnical and Structures

Laboratory. “Our design loads for future
retrofits varied based on streaming threat
data from the theater. Listening to the
real-time needs that might change during
a daily call required us to hear, compile

and adapt the designs.

“Ultimately, we wrapped up not just a
prototype, but a process for redesigning
for different scenarios. We had to do this

to truly make an adaptable prototype,”
he said.

ERDC’s bunker retrofit solution was
developed, tested and deployed in less than
a year—thanks in large part to ERDC’s
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“Our main goal is always to
protect the warfighter.”

core competency in blast and weapons effects on structures. It
also benefitted from the research organization’s cross-laboratory
environment. For example, ERDC used its 3D printing capa-
bilities to quickly produce unique instrumentation mounts that
simulated a human head for field testing. Meanwhile, ERDC’s
work in invasive species and fish migration allowed the team to
pull in a biologist with enough knowledge of brain injuries to
better interface with the experts at the Medical Research and
Development Command.

CENTCOM commander, Gen. Kenneth F. McKenzie Jr.,
recognized this effort by thanking the ERDC team for its

“extraordinary work on the Personnel Bunker Study.”

“The recent attack on U.S. personnel at Al Asad Air Base served
as a reminder of the very real dangers our military members
face carrying out their daily missions,” McKenzie wrote. “I am
confident that your study findings will reduce the risks posed
to our military and will ultimately save lives. ERDC and the
Army Corps of Engineers continue to be valuable members of
the (CENTCOM) team and combat multipliers across my area
of responsibility.”

The team that completed the Personnel Bunker Study was also
recognized with a 2022 Innovation of the Year award from the

U.S. Army Corps of Engineers.

CONCLUSION

Because the USACE Transatlantic Division supports engineering
activities across the joint forces in CENTCOM’s area of respon-
sibility, this solution was applied broadly.

The U.S. Air Force has begun implementation of these specific
designs and configurations for their applications as well.

ERDC and the USACE Transatlantic Division have briefed lead-
ers within the U.S. Africa and U.S. Indo-Pacific Commands

on this research and have received interest on implementing its
recommendations.

Additionally, the knowledge gained regarding protection from
traumatic brain injury has driven additional efforts from the
USACE Protective Design Center and assisted in the understand-
ing and development of new training and safety concerns being

addressed by the U.S. Army Counter Explosive Hazards Center.

The blast data also will be provided to the medical community
for future traumatic brain injury research.

“This project was very different from others I have worked on in
that it was a very specific but very challenging problem where we
had to find a deployable solution with very limited time,” said
Catie Stephens, Ph.D., the director of ERDC’s International
Research Office. “This project could have required hundreds of
experiments to better understand the problem, but we were able
to do a very small set of large experiments that allowed us to solve
the main request, a retrofit to bunkers that decreases the risk of
traumatic brain injury, while also gathering data that is valuable
for solving the problem—how and why blast-induced traumatic
brain injuries occur. All of that data was shared with the Medi-
cal Research and Development Command in order for them to
make progress on the bigger problem.”

For more information, email ERDClnfo@usace.army.mil or go
to https://www.erdc.usace.army.mil/Locations/GSL.aspx.

TIM REEVES is a communications specialist with the U.S. Army
Engineer Research and Development Center. Prior to joining
ERDC’s corporate communications team, Reeves spent nearly
three decades in journalism working as a photographer, reporter
and editor at newspapers throughout the southeast United States.

CHRIS KIEFFER is a communications specialist with ERDC.
He spent more than a decade as a reporter and editor with the
Northeast Mississippi Daily Journal and Oxford (Mississippi) Eagle
newspapers. Kieffer holds an M.A. in journalism from Columbia
University and a B.A. in journalism from the University of
Mississippi.
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PRACTICE MAKES PEREECT
A Chinook crew conducts a simulated
mission in the CH-47 systems integration

laboratory. The Combat Aviation Brigade

Architecture Integration Lab relies on -
Soldiers from all components to provide b

current, relevant input from all echelons of "-‘

Army aviation. (Photos by David Hylton, /

PEO Aviation)

//SHAPINGAVIATION'S FUTURE;

The Combat’Aviation Brigade. Archltecture /
Integrationlab enablesiaviation warfighters and f
materiel developefs to co-develop, integrate and /
examine matuping systems and capabilities and

improve the forcelin a streamlined manner, /

( /

by Al Abejon
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SHAPING AVIATION'S FUTURE

he Combat Aviation Brigade Architecture Integra-
tion Lab at the Program Executive Office (PEO) for
Aviation on Redstone Arsenal, Alabama, houses a
unique combination of advanced development and
simulation capabilities for Army aviation. It blends multiple live,
virtual and constructive simulations of manned and unmanned
aircraft, air and ground mission systems and command and
control, which together provide a comprehensive replication of an
aviation force in a tailorable air-ground operations environment.

The laboratory enables a more streamlined and efficient means
of exploration and experimenting with the evolving capabili-
ties of maturing technologies in a risk-reduced, realistic setting.
These activities demonstrate the impacts of technical advances on
the capabilities of our current aircraft and influence the design,
architecture and implementation of Future Vertical Lift aircraft.
They also provide an initial understanding of resultant changes
in the operational effectiveness of aviation as a collective force.

Established in December 2019, the Combat Aviation Brigade
Architecture Integration Lab is a combination of interoperable,
high-fidelity, current force, manned and unmanned aircraft
systems integration labs, simulators and emulators. The need
to demonstrate, test and validate system capabilities from a
force perspective in a risk-reduced and cost-effective realistic
operational environment is one of the driving concepts for the
development of the laboratory. Rather than focusing on develop-
ing and exploring capabilities of an individual system or aircraft,
this facility examines the resulting operational effectiveness of
new capabilities across the total aviation formation.

“The lab is an excellent tool to conduct risk reduction evalua-
tions on new technologies at a fraction of the cost of using actual
aircraft,” said Robb Keeter, the laboratory’s senior program inte-
grator and operations officer. “It allows the project managers to
examine new aviation hardware and software in a realistic air-
ground operations environment.”

AIR PLATFORMS INTEGRATED

The Combat Aviation Brigade Architecture Integration Lab
contains Apache, Black Hawk and Chinook aircraft systems
integration laboratories, Gray Eagle and Shadow unmanned
aircraft systems ground control stations and an aviation tactical
operations center. The systems integration laboratories consist
of partial aircraft fuselages that have been re-purposed for engi-
neering development to host mission systems and equipment of
the actual aircraft. These systems integration laboratories are not
flight simulators or training systems; rather, they are high-fidelity

aircraft replications used to support the development, integra-
tion and modernization of aviation systems.

Planning, communications, navigation, weapons, sensors and
many other systems are included for a total force perspective.
Collectively, they are key in assessing the operational efficacy
of new technologies on the operations of the combat aviation
brigade as a maneuver force.

The Combat Aviation Brigade Architecture Integration Lab’s
Battle Master is the central hub of the facility. It augments the
virtual aircraft system-integration labs and replicates the rest
of the aviation force through multiple constructive simulation
stations that can be configured to emulate additional aircraft and
their respective capabilities, as well as supported ground forces.
The Battle Master also establishes the operational environment
and injects effects such as rain, smoke, fog, artillery fires, close-
air support, naval gunfire and ground threats.

APPROACHABLE OPEN SYSTEMS

Another important aspect of the lab is the ability to explore
and examine the application of modular open-systems approach
implementation techniques and standards in incorporating
emerging technical solutions into aircraft. These standards
promote commonality and standardization of hardware, soft-
ware and data exchange aboard current and future aircraft. The
laboratory contains multiple aircraft integration assets that can
be used by the aviation project managers and industry partners to
explore the use of established modular open-systems approaches
to standardize aircraft integration of communications, naviga-
tion, sensors, weapons and mission command systems. PEO
Aviation’s Modular Open Systems Approach Transformation
Office provides the guidance and direction for implementing
this architecture approach across the aviation domain.

The laboratory is also able to replicate networks and information
exchange capabilities of an aviation force maneuvering through
an operational area. Compatible out-the-window visual systems
and a common terrain database enable visual interoperability to
include sharing of sensor video among the aircrews and actual
communications equipment with replicated networks provide
air-ground and air-air information exchange.

The systems integration laboratories, simulators, emulators and
equipment in the laboratory are interoperable with each other
and with other similar facilities such as the Army Research Labo-
ratory locations at both Aberdeen Proving Ground, Maryland,
and the Ground Vehicle Systems Command in Michigan. The
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BRIGADE BATTLE MASTER

The Combat Aviation Brigade Architecture Integration Lab’s Battle Master replicates the
remainder of the aviation and ground forces to complement the live and virtual simulators
and establishes the simulated operational environment during testing scenarios.

Combat Aviation Brigade Architecture
Integration Lab employs an automated
constructive simulation program known as
One Semi-Automated Forces, or OneSAF,
to create a common realistic operational
environment in which simulated forces
can operate together. A critical purpose of
the laboratory and its systems is to partici-
pate in operational experimentations and

to exchange critical mission planning and
execution data with other labs in the Army
and the other joint services.

The laboratory brings Soldiers in to partic-
ipate in activities to provide user input and
feedback on new technologies well before
fielding begins. The exercises often include
active duty, Army Reserve and National

This facility examines the resulting
operational effectiveness of new
capabilities across the total aviation
formation.

Guard Soldiers from various aviation-
related career fields. The Soldiers provide
current relevant input from all echelons of
Army aviation.

“The lab is helping determine what
[capabilities] future aviators could get to
further their situational awareness,” Ist Lt.
Andrew Rines, a Black Hawk pilot with
the Tennessee Army National Guard,
commented after an event.

ACTUAL COMBAT IS

TOO LATE

The testing and development of aviation
systems for use in a combat environment
cannot wait until actual combat occurs.
The Combat Aviation Brigade Architec-
ture Integration Lab provides a highly
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SHAPING AVIATION'S FUTURE

relevant collective venue to rapidly pursue and evaluate new and

emerging technologies along with mission command options
and alternatives. Experiments and computer exercises in the
laboratory help increase the effective flow of mission-command
information as well as improving accurate and relevant situational
awareness, command and control, adjudication of aerial fires, key
logistics deliveries and life-saving medical support.

The focus of the Army’s operational doctrine has shifted from
counter-insurgency operations over the past 20 years to large scale
combat operations. This shift is highlighted by the conduct of
operations at greatly extended ranges, in contested and uncon-
tested environments, against a larger, highly sophisticated threat.
The complexities of these types of operations in the joint all-
domain operational environment require the Army to execute
the fight in an extended maneuver battlespace, conduct deep
strike operations, operate as an element of a joint force and ulti-
mately prevail in all combat situations. The laboratory provides
a means to rapidly develop and address the challenges of these
changes in operational concepts using reduced manning and
resources. It also supports continued modernization of the
Army’s enduring aviation fleet while simultaneously influencing

THIS IS JUST A TEST

An AH-64 Apache aircrew conducts a simulated mission in the
Combat Aviation Brigade Architecture Integration Lab, Apache
systems integration laboratory. A decommissioned Apache
fuselage is used for the development, integration and testing of
new systems.

the establishment of Future Vertical Lift aircraft requirements,
design and architecture.

CONCLUSION

Today’s Army exists and operates in a budget-constrained envi-
ronment and it must be creative in maximizing the application
of all available resources. The Combat Aviation Brigade Archi-
tecture Integration Lab provides a means by which warfighters
and materiel developers can co-develop and examine systems
and capabilities in a streamlined manner. It enables the warf-
ighter to be equipped with operationally verified capabilities in
an expedited manner with less risk and at reduced development
costs. These concepts and attributes further ensure Army avia-
tion’s readiness and its ability to fight and win as a maneuver
force of the Army’s Combined Arms Team and element of the
Multidomain Task Force today and into the future.

For more information, go to: http:/larmy.mil/PEOAviation.

AL ABEJON is the director of the Combat Aviation Brigade
Architecture Integration Lab atr PEO Aviation, and holds the
DAWIA Advanced certification in program management. His
U.S. Army aviation experience spans over 50 years as an enlisted
Soldier, warrant officer, commissioned officer, support contractor
and government civilian. As a master Army aviator, he has logged
over 5,000 flight hours and is rated in 15 different Army fixed and
rotary wing aircraft. He has a B.A. in professional aeronautics from
Embry-Riddle Aeronautical University. His military education
includes the Aviation Warrant Officer Advanced Course, Aviation
Oﬁcer Advanced Course, Combined Arms Services SmﬂSr/ooo/
and the Materiel Acquisition Management and Advanced Program
Management courses from Defense Acquisition University.
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VIVIANA GUTIERREZ
JIMENEZ

COMMAND/ORGANIZATION:

Joint Program Executive Office for Arma-
ments and Ammunition (JPEO A&A)
Project Director for Joint Services

TITLE: Program management engineer

YEARS OF SERVICE IN
WORKFORCE: 16

DAWIA CERTIFICATIONS: Practi-
tioner in production, quality
and manufacturing

EDUCATION: M.S. in engineering

management and B.S. in electrical engineer-

ing, New Jersey Institute of Technology

AWARDS: Combat Capabilities Develop-

ment Command (DEVCOM) Armaments
Center Quality Engineering and System
Assurance Employee of the Month (2009),
DEVCOM Armaments Center Munitions
Engineering and Technology Center

Denmilitarization and Environmental Division
Employee of the Quarter (Oct. — Dec. 2019)

BRING YOUR A-GAME

If you are interested in an Army acquisition career field that sounds “dangerous and
fascinating at the same time,” Viviana Gutierrez Jimenez has you covered. “I have demil-
itarized munitions items dating as far back as the Vietnam era and I get to blow things

up,” she said.

Gutierrez serves as a project management engineer for the Product Director for Demil-
itarization within the Joint Program Executive Office for Armaments and Ammunition
(JPEO A&A). Her responsibilities include managing a portfolio of more than $200
million to strategically plan, budget and execute the demilitarization of conventional
ammunition that has come to the end of its life cycle for all the U.S. armed forces. The
purpose of her work is to properly demilitarize or dispose of obsolete, unserviceable and
excess conventional and missile munition to reduce the stockpile and open storage space
for serviceable munitions.

“Demilitarization happens in a controlled and regulated environment. It takes place
at a military detonation range where field operators set up open detonation pits with
pre-selected munition items. The items are wired to a time fuse or electric shock, then
from a shelter away from the detonation zone, a button is clicked to fire the pits,” she
explained. “We watch the detonation through a window.”

Gutierrez travels often to the 12 U.S. demilitarization sites but “this is not my everyday
job,” she said, “it only happens when I go visit one of the multiple demilitarization oper-
ation locations.” Her typical day is in the office where she works with a team to plan and
fund these efforts and track the work completed. This process is important to the Army
and the warfighter in order to clear room for serviceable items throughout the U.S. and
overseas storage facilities, thereby allowing the services to be efficiently mission ready. I
take my job very seriously and do my very best to support our mission,” Gutierrez said.

Gutierrez began her career with the Army Acquisition Workforce straight out of college
after attending a career fair. Her first position was an electrical engineer role support-
ing the quality engineer and system assurance directorate under the U.S. Army Combat
Capabilities Development Command (DEVCOM) Armaments Center, Army Futures
Command, where she worked on quality engineering, systems assurance, reliability and
system safety competencies.

“I got an interview and learned about Picatinny Arsenal and its mission. At the time, our
forces were supporting Operation Iragi Freedom so the job appealed to me because it
would allow me to participate in acquisition projects from cradle to grave, while ensur-
ing that the systems were safe and operational for the safety of our warfighters,” she said.

Since then, Gutierrez has worked on a wide range of programs in multiple phases of the
life cycle. For example, from 2014 to 2018 she was the software quality engineer for the
Armored Multi-Purpose Vehicle, working to validate the vehicle’s software. Now, she
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EXPLORE THE OUTDOORS

Viviana Gutierrez Jimenez hikes the Havasupai Indian Reservation
in Grand Canyon National Park, Arizona, in June 2018. Outside
of the office, hiking and exploring the outdoors are some of her
favorite pastimes. (Photo courtesy of Viviana Gutierrez Jimenez)

leads planning and execution for the demilitarization of conven-
tional munition and missile items.

One of the major programs she supported from 2006 to 2011 was
the Common Remotely Operated Weapon Station (CROWSY), a
remote weapon that can engage targets while the Soldier remains
protected inside an armored vehicle. Gutierrez participated in
source selection, testing and evaluation, and preparing and
presenting the urgent materiel release of the first units to support
Operation Iragi Freedom and Operation Enduring Freedom. “I
feel the proudest after seeing some CROWS systems come back
from theater destroyed,” she said. When those systems come back
destroyed, she knows warfighters’ lives were saved.

“T have grown my career from drafting performance specifications
and doing testing, to project management of the demilitarization

portfolio. In CROWS, I learned that the work I did preparing

“Program management
is very demanding, and
dynamic, you must bring your
A-game every day.”

a performance specification resulted in providing the warfight-
ers with a high-quality system that saved Soldiers’ lives,” she
said. “These experiences have allowed me to grow in my career,
understand the bigger picture, and continue to contribute to the
defense of our nation.”

According to Gutierrez, the most important aspect of her career
within the workforce is the opportunity for career-broadening
experiences. She always recommends that her peers give them-
selves a chance to participate in developmental assignments or
co-locate in the program management office. Gutierrez completed
a program management developmental assignment within the
Project Director Joint Services three years ago while she was
working as a quality engineer for the Joint Program Executive
Office for Soldier. She excelled in the role and was given the
opportunity to stay in Project Director Joint Services following
the assignment.

Through the developmental assignment, Gutierrez said she
truly experienced and learned the world of program manage-
ment. “These kinds of programs allow engineers to get out of
the labs and testing centers and see the impact the work relays
to the Army and the warfighters,” she said. “However, program
management is very demanding and dynamic, you must bring
your A-game every day.”

The most important lesson Gutierrez said she has learned over
the course of her career is to be consistent on a daily basis. “It
builds credibility and strengthens integrity. .. it is important for
the team that depends on my work to know that the product
provided is of high quality and accurate,” she said. “The greatest
satisfaction I have as a member of the Army Acquisition Work-
force is that I get to be part of and serve the Army family and
explore ways to maximize demilitarization.”

—HOLLY DECARLO-WHITE
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WEATHER THE STORM

Lightning strikes behind a B-52H Stratofortress

at Minot Air Force Base, North Dakota, Aug.

8, 2017. In a conventional conflict; the B-52

can accomplish strategic attacks, close-air
support, air interdiction, offensive counter-air and
maritime operations. (Photo by Senior Airman
J.T. Armstrong, U.S. Air Force)
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THE LEGEND
CONTINUES

Joint effort between the ERDC and the
U.S. Air Force means the B-52 will fly on.

by Megan Holland

irst introduced in 1955, the Boeing B-52 aircraft has a rich history. The success of

a recent effort led by the U.S. Army Engineer Research and Development Center

(ERDC) Information Technology Laboratory to facilitate the selection of an opti-

mal replacement for the aging, original engines—deemed unsustainable within
the next decade due to a disappearing supply chain—means that legacy will continue.

“The Air Force plans to use the legendary B-52 Stratofortress bomber aircraft through the
2050s and aims to keep the aircraft operational by procuring new engine systems that will
replace the engines currently in use across the fleet of aircraft,” said I'T Lab Supercomput-

ing Research Center COO York Yarbro. “The last B-52 rolled off the production line in

1962, and inventory issues were threatening to ground the fleet.”

PRESERVING THE FUNDAMENTAL

In response, the Air Force developed the Commercial Engine Replacement Program to iden-
tify a replacement for the legacy engines on the aircraft and, ultimately, extend the B-52
life cycle. The goal was to develop an ecosystem that would allow the use of a digital twin
approach to model-based systems engineering (MBSE) and permit a quicker turnaround
when conducting evaluations and down-selects. The Air Force also wanted the new engines
to be so maintainer-friendly and efficient that they would pay for themselves within 10 years.

“Faced with the challenge of establishing a digital infrastructure that could support rapid
evaluations of proposed prototypes prior to physical development, the Air Force turned to”
the IT Lab, Yarbro said. “We had experience in designing and deploying virtual ecosys-
tems that support pre- and post-processing of design activities, as well as experience with
configuration and version control for fast-running analysis tools.” The I'T Lab, he continued,
“primarily through the [Supercomputing Research Center], brought to bear the ability to
integrate a number of tools and configure them for the unique requirements of this effort.”

Model-based systems engineering is a method that uses modeling to support system require-
ments, design, analysis, verification and validation. A foundation of digital engineering for
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THE LEGEND CONTINUES

the Air Force effort begins in the conceptual design phase and
continues through development and late life cycle phases. The
method is most frequently used when developing and managing
systems requirements and enables quicker evaluation of alterna-
tive concepts, allowing more models to be evaluated for better
informed decisions.

“Once the models become physical artifacts, MBSE data and
information (are) still used to manage the life cycle of the device,
vehicle, etc.,” said Yarbro. “Coupling MBSE with modern data
analytics and computing capabilities is viewed by the Air Force
as the transformational opportunity of digital engineering, which
is part of their digital transformation strategy.”

Introducing digital twins, or virtual models, to the model-based
systems engineering acquisition design and development phase
further increases the number of models that can be developed and
evaluated, ultimately boosting the likelihood of success. Digital
twins can also be used throughout the development, production,
operations and maintenance phases for accelerated risk assess-
ments, predictive maintenance and more.

“The overall impact from the use of digital twins is improved
reliability, availability, performance and productivity and, ulti-
mately, better financial decision making,” said Yarbro. The IT

Lab’s “approach to building the ecosystem could be leveraged
by a wide-range of MBSE applications to design and build their

models to exchange data, just as was done for the B-52 Commer-
cial Engine Replacement Program effort.”

ELEMENTS FOR SUCCESS

The ITL team established a digital ecosystem that uses virtual
desktop interface and virtual machine capabilities within the
SRC to deliver product life cycle management tools and comple-
mentary computer-aided design and visualization toolsets in a
familiar user interface. These resources were then leveraged by
the Air Force to further combine and analyze data while develop-
ing inputs to high-performance computing resources to conduct
intensive, higher-fidelity modeling of prototypes and the effects
of those prototypes on the aircraft.

“According to the Air Force, the replacement engine needed
to maintain performance, improve fuel efficiency by 20 to 40
percent, work well with the B-52’s unique design, and overcome
a variety of additional obstacles,” Yarbro said. “They also needed
the engines to be compatible with the aircraft’s existing systems
and sustain current mission capabilities.”

Engine makers were confident their commercial power plants
could meet the requirements for performance but felt it would
be difficult to integrate their commercial engines with the B-52
and adapt them for military use. That meant the digital engineer-
ing platform developed by the IT Lab was critical to providing
vital data at the speed required to allow the trade-off analysis and
decision-making necessary to achieve the program’s acquisition
milestones—and it did just that.

“In the early stages, the effort focused on data but, over time,
additional requirements evolved as essential to improving the
value and usefulness of the data,” Yarbro said. “The capability we
developed is highly valued by our Air Force partners.” For the IT

Lab, “this is a major success story,” he continued. “The customer

EYES ON ENGINES

Airmen assigned to the 307th Maintenance Squadron inspect the
running engines of a B-52 Stratofortress for leaks at Barksdale Air
Force Base, Louisiana, June 29, 2017. The engine run is one of
the final parts of a phase inspection of the bomber, and multiple
eyes are needed. (Photo by Master Sgt. Dachelle Melville, U.S.
Air Force)
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ENGINE CHECK

A U.S. Air Force B-52H Stratofortress bomber assigned to the 307th Bomb Wing goes
through an engine check June 24, 2021, at Barksdale Air Force Base. Eight Pratt &
Whitney TF33 engines power the B-52H to give it the capability of flying at high subsonic
speeds over a range of 8,800 miles with a payload of 77,000 pounds. (Photo by Senior

Airman Kate Bragg, U.S. Air Force)

was able to use a functional digital ecosystem in a much shorter
time frame than they originally anticipated, enabling them to
make their decisions faster.”

CONCLUSION

The B-52 Systems Engineering Group believes that the proj-
ect conservatively saved the Air Force an estimated $10 million,
and there are plans to expand the effort to bring the entire B-52
system program office into the environment as a standard tool.
For Yarbro, whose father is retired from the U.S. Air Force and
once worked on the electronics and communications for the B-52
aircraft, the work has been both rewarding and deeply personal.

“One of my earliest memories is my father taking me to the base
where he was stationed, and I saw B-52s taking off and landing,”

said Yarbro. “I was fascinated then, and I am probably even more
fascinated now. It has been a blessing to even be a small part of
this project and to feel a stronger connection with him.”

For more information, listen to the Power of ERDC Podcast episode
17, “Modernizing the B-52 Through Supercomputing,” at powerofer-
depodcast.org or contact Megan Holland at megan.m.holland@

erdc.dren.mil.

MEGAN HOLLAND is the communication officer for the ERDC
Information Technology Laboratory. She has an MBA with an
emphasis in marketing from Mississippi State University and a B.A.
in English and writing from Mississippi College.
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ROBIN TITTLE SR.

COMMAND/ORGANIZATION:
Chief Information Office, Program Execu-
tive Office for Missiles and Space

TITLE: Knowledge management specialist

YEARS OF SERVICE IN
WORKFORCE: 11

YEARS OF MILITARY SERVICE: 26

DAWIA CERTIFICATIONS: Practitioner

in engineering and technical management

EDUCATION: B.S. in science and
associate of science in general
education, Troy University

AWARDS: Tennessee National Guard
Distinguished Service Medal, Army Achieve-
ment Medal, Army Commendation Medal
(second award), Meritorious Service

Medal (second award), Civilian S