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REF MISSION

The Rapid Equipping
Force harnesses
current and emerging
technologies to provide
rapid solutions to

the urgently required
capabilities of U.S.
Army forces deployed
globally.

CALL TO ACTION:
Want to learn more about the
Rapid Equipping Force?

Check us out at

WWW.REF.ARMY.MIL

OVERVIEW

The Rapid Equipping Force (REF) began as a challenge. In 2002,

Vice Chief of Staff of the Army, General (GEN) John Keane charged
Colonel (COL) Bruce Jette with identifying, procuring and inserting then-
groundbreaking, field-ready, robotic technologies into Afghanistan in
less than 90 days to aid Soldiers in clearing local caves. Remarkably,
COL Jette established a team, partnered with government agencies and
industry, and procured the PackBot in less than 30 days.

Following this success, COL Jette recommended that the Army retain the
rapid equipping capability proven in theater. For the past 12 years, the
REF has been a direct report to the Vice Chief of Staff of the Army, nested
under the Army G-3/5/7. Its charter gives the organization the unique
combination of requirement validation and acquisition authorities, enabling
REF to procure government- and commercial-off-the-shelf solutions for
Soldiers. The Army declared the REF an enduring capability in 2014. With
this decision, it retains a mechanism for rapid acquisition, adaptation in
unpredictable operational environments and technological advantage over
our adversaries.

The organization is slated to transition to the U.S. Army Training and
Doctrine Command (TRADOC) as a direct report to the Commanding
General. Its scope and mission will not change and the REF will continue
to provide Soldiers with non-standard, materiel solutions.

The following effort vignettes illustrate the diversity of tactical challenges
submitted to the organization and its unique impact on the warfighter.
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REQUIREMENT VALIPATIONM

When the REF receives a 10-Liner, acquisition teams conduct

a mission analysis, assess the problem statement and provide
recommendations to the director. Valid requirements can be met
with existing REF technologies, a credit card purchase, or in some
cases, by formally contracting with industry partners.

CSP APPROVAL

Once approved, each requirement gets an assigned Project Officer
who researches possible technology solutions and then develops
the Cost, Schedule, Performance plan for the project. This plan

Is presented to REF leadership and must be approved to begin
execution.

EQUIPPING APPROVAL

At this milestone, the solution is ready to be shipped to the
requesting unit. It goes through one more approval process by

the REF Director of Operations before the logistics team sends it
downrange.

ASSESSMENTS

REF receives operational feedback from the requesting unit about
how well the solution is filling the identified capability gap.

TRAUSITION PECISION

Typical REF projects do not exceed 12 months for execution.
When a project is nearing completion, the REF reviews assess-
ment data and makes a recommendation for its future disposition.
Projects can be terminated, transferred or transitioned.







PROJECT CHAMELEOM

Requirement Dates: 5 April - 27 May 2013

REF procured the Tactical Command Industries Modular Antenna
System to reduce Soldiers’ antenna silhouette without the loss of
line-of-sight or a reduction of radio reception.

PROJECT COHO

Requirement Dates: 8 March - 2 May 2013

To assist Soldiers in providing cover fire and neutralizing enemy threats
at a distance, the REF procured the Eliminator Ill Laser Scope - a
compensating weapons spotting scope with a pinpoint laser range
finder and precision trajectory compensation.

PROJECT LEATHERBACK

Requirement Dates: 29 April - 28 June 2013

Mortarmen need to carry large loads, so to provide them with an
efficient and comfortable means to carry 60mm mortar systems, REF
procured the London Bridge mortar pack. This tactical rucksack is
designed to carry loads in excess of 100 pounds.

PROJECT TAPIR

Requirement Dates: 28 May - 27 July 2013

Project Tapir equips the Soldier with a lightweight tactical battle belt
to lower the profile of a Soldier’s kit. The battle belts distribute the
load onto the Soldier’s hips and feature MOLLE loops.

Sometimes Soldiers downrange need a more complex solution that requires in-
depth analysis and additional time. The REF partners with other Army organiza-
tions, industry and academia to fill these requirements. The following pages de-
scribe a variety of initiatives that demonstrate the breadth of REF’s ability to serve
the Soldier.
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Soldiers must get up close and personal
when investigating terrain for route
clearance purposes.

IED INTERROGATION KNIVES

Improvised Explosive Devices (IEDs) pose a constant threat

to coalition forces in Afghanistan. Soldiers receive training to
identify the telltale signs of a recently buried munition, such as
displaced dirt or wires, and Soldiers often use a knife to brush
away topsoil while investigating a suspicious site. However, using
standard issue knives for this purpose can be unsafe; the metal
can potentially complete the circuit components, causing the IED
to detonate.

REF partnered with the Army Research Laboratory (ARL) to

develop a fiberglass knife to investigate suspected IEDs in a
safer manner. Though a simple solution, these knives enable
limited ordnance interrogation and prevent casualties.

Update: Second Gen. Knives Ship to OEF

In December 2013, REF and ARL designed the second
generation of interrogation knives, changing the design to a
probe shape for the investigation of denser terrain. The iteration
of the newly designed tools shipped to Operation Enduring
Freedom (OEF) in February 2014.



LETHAL MINIATURE AERIAL
MUNITIONS SYSTEMS

Engaging the enemy effectively, without clear line-of-sight, is a
unique challenge. The need to mitigate collateral damage can

delay response times and restrict the use of standard weapons.

To address this challenge REF, PM Close Combat Weapon
Systems (CCWS) and the Asymmetric Warfare Group (AWG)
partnered to introduce the Lethal Miniature Aerial Munitions
Systems (LMAMS), a revolutionary non-line-of-sight, direct-fire
munition for the small unit. The munitions transmit video back
to the operator in real time. This technology allows Soldiers

to identify and eliminate specific targets with little collateral
damage. Its unique operating system can be waved off or can
be reprogrammed to reengage the target from another angle.
Soldiers carry the entire system in a backpack and can deploy
within two minutes.

Update: Project Transition

This system expands small unit capability and has proven
successful in Afghanistan. LMAMS is completing a transition
to PM CCWS and Maneuver Center of Excellence (MCoE) for
further requirement and product development.
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The LMAMS can be
easily carried in a
Soldier’s backpack
and deployed within
minutes, making it
a valuable asset for
smaller units.



CALL TO ACTION:

PO YOUKMNOW A UMIT THAT 15
INTERESTEP INLEARM NG MORE
ABOUT THE LAB CAPABILITY?
VISIT THE REF WEBSITE TOPAY

AT WWW.REFARMY.MIL
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EXPEDITIONARY LAB

The Expeditionary Lab (Ex Lab) is a containerized engineering
hub that can be transported anywhere in the world. The REF
currently owns three Ex Labs, each equipped with 3D printers,

a Computer Numerical Control milling machine and a variety of
tools. The lab communications suite enables REF engineers and
Soldiers in Afghanistan to collaborate with reach-back support in
the U.S. to rapidly prototype and engineer solutions.

Though REF has maintained forward workshops on large bases
in Afghanistan since 2004, these mobile containers were inserted
in 2012 and move around theater supporting missions on smaller
Forward Operating Bases (FOBS).

Update: REF Acquires Third Ex Lab

In August 2013, REF accepted its third lab, which is the first
lab to come with a second 3D printer contained in a separate
10x10x10 container. The new lab also includes two upgraded
portable kiosks, each housing a subset of tools, and can
accompany units to the tactical edge.

Lab 3 currently provides support to Afghanistan from its location
at REF headquarters. For example, in late 2013 REF forward
received a requirement to mount tactical flashlights onto
handheld IED detectors to support nighttime patrols. Lab 3
printed more than 100 light mounts in a matter of weeks. This
incremental printing and shipping plan expands the capabilities of
the labs downrange, increasing the number of solutions REF can
provide in a limited amount of time.

In 2013, Lab 3 also supported, Army CoCreate, a REF proof-
of-concept effort to test the applicability of crowdsourcing
techniques for the Army. The lab relocated to Fort Benning, Ga.,
in November 2013. It served as the workshop for MCoE Soldiers
as they developed a mobile command post prototype based on a
modified Kawasaki Teryx 750cc.

The REF is currently working with theater commanders to
determine how the labs will continue to support Soldiers
downrange during the OEF transition. These containerized
workshops are available to deploy anywhere in the world based
on urgent requirements.



LAB SOLUTION

LAB SOLUTION

The new REF Ex Lab
boasts a second 3D
printer housed in an
ISU 90.



Tne sinall gray sensors snown
nara, will capture vital data if this
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INTEGRATED BLAST EFFECTS
SENSOR SUITE (IBESS)

Throughout the conflicts in Iraq and Afghanistan, IEDs have
proven to be the adversary’s weapon of choice, resulting in
long-lasting, and sometimes unseen, effects on Soldiers. In
2011, former Vice Chief of Staff of the Army, GEN Peter Chiarelli,
tasked the REF to develop, insert and assess a way to document
blast effects. The REF solution, IBESS, captures blast data

for analysis as well as Soldier electronic health records. REF
equipped the first Soldier-worn systems in less than six months.

In support of this Army-wide priority, REF united the efforts of
multiple Army organizations specializing in Soldier systems,
vehicles and health. REF continues to support the further
development and assessment of the integrated suite, as well as
the dedicated efforts by PEO Soldier on the Soldier-worn system.

Update: Integration of Vehicle-mounted Sensors

In 2013, REF equipped the first systems to integrate Soldier-
worn blast effects sensors with additional sensors mounted onto
Army vehicles. This combination allows analysts to recreate the
event by capturing blast overpressure and acceleration data
from multiple source locations. The suite is currently installed on
military vehicles and more than 1,000 Soldiers received the body
units.



EMNHAMCEP NETWORKIMG £ SHOT PETECTIOM tﬂns Sﬂﬂms
4G LTE

REQUIREMENT DRIGIN:
IOLINER
3 JuLyY 2013

FIRST EQUIPPED:
PECEMBER 2013

NUMBER EQUIPPED:
4 SYSTEMS WITH 40 PHOMES

CALL TO ACTION:

ARE YYOU AWARE OF A COMMERCIAL TECHMOLOAY

THAT COULP EMABLE TACTICAL COMMUMICATIONS? A Soldier uses the CROSSHAIRS Enhanced
VISIT THE REF WEBSITE TOPAY AT handheld receiver to access live-feeds during
WWW.REFARMY.MIL a technology demonstration at Fort Dix, N.J.




CALL TO ACTION:

ARE YYOU A APVOCATE FOR AM
EMER&ING TECHUOLOAY SOLUTION?
VISIT THE REF WEBSITE TOPAY AT

WWW.REF.ARMY.MIL

LIVE AERIAL ISR LINK

The Live Aerial Intelligence Surveillance and Reconnaissance
(ISR) Link (LAIL) is a COTS handheld radio receiver that allows
dismounted Soldiers in remote locations to receive communications
feeds from multiple UASs. The system provides information,
previously only available to units at Tactical Operations Centers,
directly to units in the field. REF identified this emerging capability
through its partnership with the Special Operations Command
(USSOCOM) and is now providing systems to conventional forces.

Update: Enhanced Capability & Reduced Load

After the first LAIL system debuted in Afghanistan in June 2012,
REF started working with a large number of DoD partners to
develop the second iteration. LAIL 2.0 is downsized but more robust
with improved range and capabilities. The new system also allows
Soldiers to access feeds from UASs and fixed-wing aircraft. This
technology not only provides Soldiers with the invaluable ISR data,
but it uses a split screen to place the feed in context on a map.

In 2013, REF provided the LAIL system to units participating in
Exercise Talisman Saber, a joint exercise between the U.S. Pacific
Command and Australia. Based on positive performance during
this event, REF received requests for additional systems from the
battalion commanders involved in the exercise.

U.S. Army Spc.
Nicholas Frey, 1st
Battalion, 501st
Parachute Infantry
Regiment , 4th
Brigade Combat
Team (Airborne),
25th Infantry Division,
participates in
Exercise Talisman
Saber, where LAIL
was first put into use.
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ENHANCED PUMA

REF regularly partners with PMs to bridge gaps during
incremental upgrades to Programs of Record (PORS). REF

first equipped conventional forces with the Puma systems in
2009. Recently, it partnered with PM UAS to support upgrades
to the systems in theater. The three-phase upgrade includes

an extended battery capability for three hours of operation, a
9DB antenna to extend range, micro-laser markers for improved
targeting and a communications relay for an organic, beyond
line-of-site capability, and a tactical launcher. This launcher has
proven to be a great asset and is now being used by USSOCOM
and the Marine Corps.

REF'’s flexible acquisition authorities allowed the PM to quickly

insert enhancements to this technology to support Soldiers in
Afghanistan.
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Aerostat platforms
provide Soldiers
downrange with

invaluable ISR
capabilities,
increasing
their security.

AEROSTATS

Since the earliest days of the REF, the organization has
consistently received and fulfilled requirements for aerostat
platforms. These commercially available balloons serve as
universal platforms for ISR technologies, communications relay
packages and other sensor systems.

Update: Equipping Units

As bases close and realign in support of Afghanistan retrograde
operations, REF has seen an increased number of requirements
for modular and portable aerostat platforms. The reduced force
structure creates a demand for a smaller, more mobile system
that can be easily transported, launched and recovered by a
limited number of Soldiers.

In 2013, REF received requirements for 13 systems. The existing

POR aerostat systems are large and complex, and did not meet
the requirements of small, tactical units.
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REF canvassed industry, reviewed capabilities and equipped

the first systems to units within one month. Ultimately, the
requirement was met by procuring a combination of previously
fielded REF systems, in addition to a never-before-seen model.
The new generation of small, tactical aerostats are more mobile,
primarily due to their reliance on battery-operated power sources
rather than generator-produced power.

Update: Inserting & Assessing New Technology

After equipping the initial systems, the REF began assessing
new, Soldier-packable aerostats. These systems, which can be
transported by as few as two Soldiers, were demonstrated at Fort
Dix, N.J., in November 2013. Following the demo, REF inserted
15 systems into Afghanistan for end-user feedback.

REF has received additional requests for these platforms, and
the organization is forecasting continuing aerostat requirements
for the duration of the OEF mission. The REF forward team
receives the aerostat packages and then works closely with
commanders to oversee the distribution and sustainment of these
capabilities across the area of responsibility.

Small aerostats
enhance Soldiers’
communication
capabilities in
addition to supporting
ISR needs.
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15 | BASE SUSTAINMENT

In 2013, REF identified E2E
equipment no longer needed in OEF
and repurposed it for JTF-B.

ENERGY TO THE EDGE (E2E)

The sustainment of units operating in austere locations is

a REF priority, and operational energy is a top concern for
Army senior leadership. To increase operational effectiveness,
optimize logistics and improve power surety, REF initiated the
E2E program. It assesses, equips and advises units on existing
standard equipment, emerging energy efficient technologies
and their employment methods. Realizing water and waste-
remediation operations distracts from a unit’'s primary mission,
the program evolved into the current “Net-Zero to the Edge”
initiative adding water production and recycling capability to

its portfolio. In 2013, REF E2E teams expanded their efforts

to support units in Africa and Central America. To date, REF
advisors have assessed more than 50 sites in Afghanistan and
60 sites globally.

A key element to the program’s overall success is the
collaboration and synchronization with the Army and DoD
operational energy communities. Partner organizations include
the Assistant Secretary of Defense for Operational Energy Plans
and Programs, Assistant Secretary of the Army (Installation,
Energy & Environment), Army G-4 Operational Energy Office and
Project Manager Mobile Electric Power.



WEATHER STATIONS

REF installed 3-kilowatt (kW), 5kW and
10kW hybrid power solutions to provide
tailored, reliable power for weather stations
at a very active airfield. Regular servicing
of these locations would have hindered
aircraft movement and reduced the number
of missions. This effort ensured continuous
operation of the mission-critical systems.

AEROSTAT IMPROVEMENTS

The REAP aerostat systems in theater
were experiencing frequent power outages
and surges that damaged the tethers and
camera packages. This resulted in a reduced
operating rate for the REAP, degrading the
Combat Outpost’s force protection posture.
Prior to the E2E advisor team assessment,
the REAP was down approximately two to
three days a week due to power-related
issues. E2E advisors installed a 3kW hybrid
solution providing clean reliable power to
the REAP. The system included a Tactical
Quiet Generator (TQG) with auto start,
solar panels for renewable capability and
battery storage. Operators were trained on
installation and preventative maintenance
techniques. In the four months since the
installation of the hybrid system to support
the REAP, no power-related issues have
been reported.

FIXED-SITE ISR CAMERA SYSTEM
The camera system at a small outpost
required 24-hour power generation, and the
generator required 10 gallons of fuel daily.
E2E advisors installed a 3kW hybrid power
solution, including a TQG with auto start and
solar panels for renewable capability and
battery storage. This saved fuel, reduced

REF delivered four soft-shelter
expeditionary camps to Joint Task Force-
Bravo (JTF-B), Honduras, and provided
on-site training to the receiving unit. Each
camp includes four billeting shelters

to sleep up to 50 Soldiers, one tactical
operations shelter, one communications
system shelter and one readiness
system equipped with shower units and
latrines. Expeditionary elements also
included trailer-mounted fossil fuel and
hybrid power generation systems. These
systems reduce dependence upon ground
resupply and improve efficiency.

REF advisors assessed several sites in
West Africa in early 2013, recommending
materiel and non-materiel improvements
to commanders at Joint Special
Operations Task Force Trans Sahara in
four separate countries. These solutions
began delivering in April 2013, primarily
small Soldier-oriented systems, with the
large platoon and company-sized hybrid
and camp systems being delivered in
November 2013. Hybrid power, efficient
soft and rigid walled shelters and water
management will have major impact in the
immature African environment.

E2E solutions
improved power
surety at an airfield
in Afghanistan.

system sustainment logistics burden and
freed manpower for primary mission support.
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CAPARILITY GAPS OR SOLUTIONS?
CONTACT US

WAL REF.ARMY MIL

REF OPERATIONS CENTER
(703) 7040937

NIPR EMAIL
USARMY BELVOIR HRPA MBX REF-OPS-CENTER@MAILMIL

SIPR EMAIL
USARMY BELVOIR HRPA MBX REF-OPS-CENTER2MAIL.SMIL MIL

CONNECT WITH US ON SOCIAL MEDIA
FACEBOOK, yoUTUBE AP TWITTER (eUSARMYREF)

www.ref.army.mil
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