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THE ROLE OF FOREIGN
COMPARATIVE TESTING
PROGRAMS IN
ARMY MODERNIZATION

LTC Camille Nichols, USA, Dan Grogan, and Raef Schmidt

This article illustrates how acquisition programs are adapting to a military
industrial base that is undergoing reform-induced change. In search of the
best suppliers for combat optical and sensing equipment, this program office
successfully made use of foreign suppliers to develop and manufacture a new

generation of equipment.

eing acutely aware that supremacy

on the last battlefield in no way

assures success on the next, the
Army has embarked on a modernization
program to ensure that it will continue to
prevail in future conflicts. Theformidable
task of its implementation falls to the
Army’s acquisition managers, who must
excel inwhat isundisputedly ahostile en-
vironment. Already shrinking limited re-
sources, fierce competition from other
programs, problems arising from issues
on “the other side of the interface” to
cover unanticipated developmentsrequire
product managersto bevigilant, creative,
and innovative.

Of late, a new feature has been added
to thelandscapeto render the environment
even more challenging — the mergersand
acquisitions by and of the major defense

contractors. This diminishes an aready
limitedindustrial basefor key components
and technologies essential towininfuture
hostilities. In the vanguard of this mod-
ernization effort is the second-generation
forward looking infrared (PM FLIR),
charged with ensuring that our forceswill
“own the night” in future conflicts.

As we equip the Army’s premier
warfighting platforms with an unparal-
leled day-and-night combat capability, the
program manager (PM) FLIR is facing
and successfully meeting these chal-
lenges. A key element of the acquisition
strategy to improve the tank and infantry
vehicle and scout sightsincludes foreign
comparative testing programs. These
effective efforts have allowed us to
develop sources for the most critical
components, obtain funding to qualify
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them, and ultimately award production
contracts for two of the most technologi-
cally challenging components: the Stan-
dard Advanced Dewar Assembly Il
(SADA Il — the “eye” of the FLIR, and
its associated 1-W linear (OWL) drive
cryogenic cooler.

MODERNIZATION

Without question, the U.S. Army dem-
onstrated its preeminence in the sands of
Desert Storm. But since that conflict with
Irag nearly adecade ago, theArmy’smis-
sions have been increasing and expand-
ing; the Army’s leadership must ensure
that the Army remains the most capable
in the world, able to deter potentia cri-
ses, and to respond to those that do arise.
Only through a continuous commitment

to the process

(SEP), incorporating into afleet of some
1,150 platforms a host of information
dominance-enhancements — upgraded
displays, digital maps, integrated global
positioning system, embedded battle
command, and overmatch sustaining im-
provements (an eye-safe laser rangefinder,
armor upgrade, and animproved fire con-
trol capability). The most significant over-
match enhancement is the integration of
a second-generation FLIR into both the
commander’sindependent thermal viewer
(CITV), and the gunner’s primary sight
(GPS). The second-generation FLIR will
provide U.S. warfightersan unrivaled day,
night, all-weather combat capability.
The other standout of the Gulf War, the
Bradley infantry fighting vehicle, is aso
being modernized. Some 1,500 M2A2swill
be configured as M2A20DS-variants,
while an additional 1,600 M2A3swill be
modernized with embedded battle com-

) _ of moderniza-  mand and overmatch sustaining improve-
“Without question, tion can it be  ments: an eye-safe laser rangefinder,
the U.S. Army assuredthatits  armor upgrade, and an improved ballistic
demonstrated its weapons will firecontrol capability. A second-generation
preeminence in be appropriate  FLIR will be incorporated into both the
the sands of . o

= for the next improved Bradley acquisition subsystem

Desert Storm. .
war. The un-  (IBAS) and thecommander’sindependent
derlying pre-  viewer (CIV) sights, providing the iden-

cept in the U.S. Army’s modernization
strategy is achieving information domi-
nance while maintaining combat over-
match. Key among the platforms being
modernized are those which fought so
successfully in the Gulf War — the
Abrams main battle tank and the Bradley
infantry fighting vehicle.

The modernization of the tank fleet is
taking two paths. The first involves the
“digitization” of some 1,550 M1A1s. The
second, and the more notable, is the
M1A2 system enhancement program

tical thermal imaging advantage as that
of the Abrams SEP.

A third major beneficiary of second-
generation FLIR technology are armor
and infantry battalion scouts and the
reconnaissance battalions in the interim
brigade combat team, soon to be equipped
with the long-range scout surveillance
system (LRASS3). This reconnaissance
and surveillance sensor will permit scouts
to detect targets at ranges in excess of
three times that of current system capa-
bility. LRAS3 utilizes the same SADA 11
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and OWL cooler integrated into the SEP
tank and Bradley A3. Thisadvanced ther-
mal imaging capability and optical design
will provide the scout with additional
standoff capability, which will enable
scoutsto operatewell outside of therange
of threat direct fire weapons and sensors
systems.

HTI/SECOND-GENERATION FLIR

The ultimate responsibility for the
modernization of each weapon system
resides, of course, with the respective
platform project manager. Among the
glaring deficiencies noted in the after-
action reviews of Desert Storm was the
inability of members of the combined
arms team to see the same battlespace. In
an effort to correct this, a Department of
theArmy Special Task Force' determined
that there should be a single manager
of Army FLIRs and that a common set
of hardware should be developed and
integrated horizontally across the fleet.

The Army’s leadership embraced the
study’s recommendations, and the hori-
zontal technology integration/second-
generation FLIR (HTI/SGF) product office
was established to develop and integrate
anew common FLIR. ThePM FLIR part-
ners with the platform project managers
in the execution of their modernization
efforts.

The product manager of the second-
generation FLIR has developed and is
providing the common FLIR to an array
of ground platforms. The SGF providesa
significant overmatch as compared to ad-
versary capabilities through improved
sensitivity and resolution, resulting in
greatly increased range performance. The

HTI/SGF program satisfies operational
requirements for the battlefield in 2000
and beyond for the Abrams SEP, the Bra-
dley A3, the LRAS3, and theline-of-sight
antitank (LOSAT) system.

Incorporating such features as dual
fields of view, 30- and 60-Hz scan rates,
2x and 4x electronic zoom, and compat-
ibility with the digitized battlefield, SGF
offersan advantage in range of morethan
a factor of two greater than the first-
generation common modules now equip-
ping advanced nations' warfighting fleets.
Assuch, it providesaleap ahead in battle-
field capability, acapability that has been
demonstrated during the field-testing of
the Abrams, Bradley, and LRAS3
systems.23

The FLIR consists of a common suite
of hardware and software, designated the
B-Kit, and sight-specific hardware and
software (the A-
Kit). The B-Kit
comprises an
electronics unit
(EU) and com-
ponentsthat in-
tegrate into a
sensor unit. The
EU includes an
EMI filter, two
power supplies,
an interface control circuit card assem-
bly (CCA), a video converter CCA, a
video processor CCA, and amotherboard
contained within a housing. The sensor
unit includes a digitizer, cooler control,
point-of-load regulator, and scanner con-
trol CCAs, along with atwo-field of view
afocal telescope, ascanner-imager assem-
bly, and the “eye” of the system, the
SADA |l detector-Dewar-cooler assem-
bly. It isthis component that providesthe

“The ultimate
responsibility for
the modernization
of each weapon
system resides, of
course, with the
respective platform
project manager.”
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leap-ahead operational capability, aswell
as, not surprisingly, the most significant
technological challenges.

SADA I

Although it isfunctionally the FLIR's
eye (because it in large measure defines
the FLIR’s performance), the SADA |1
detector-Dewar-cooler assembly isthevir-
tual heart of SGF. The manufacture of a
SADA 1l requires a demanding assort-
ment of technologies — dealing with ex-
otic materials, microelectronics, high
vacuum, structure, and cryogenics.

The detector consists of an array of in-
frared radiation-sensitive material housed
in a vacuum assembly, cryogenically
cooled to —320 °F. These microscopic di-
odes sense the
infrared radia-
tion differ-
€ences across a
scene arising

“The manufac-

ture of a SADA I
requires a demand-
ing assortment of

technologies — from tempera-
dealing with exotic ture and emis-
materials, micro- sivity differ-
electronics, high ences, convert
vacuum, structure, them to electri-
and cryogenics.” cal signals,

process these
signals, and output them to provide atwo-
dimensional rendering of the scene on a
suitable display. The sensitivity and reso-
lution of the detectors are such that even
minute temperature differences are
discernable in an image, which bears
great similarity to a black and white TV
picture. The performance is impressive,
andisin stark contrast to theimages gen-
erated by the first-generation common
module FLIRsthat equip the current fleets

of combat vehicles and helicopters of
today’s arsenals.?

The manufacture of this array (of 480
X 4 high-responsivity, low-noise diodes
on ahalf-inch-long piece of material) and
its hybridization to readout electronics
presents enormous challenges. Despite
scores of millions of dollars of investment
during the engineering and manufactur-
ing development (EM D) phase of the HTI
program, there was but one qualified
source for SADA Il — a domestic one.
Because of the critical role of the SADA
[l'in the FLIR, there was a compelling
impetus for the program to seek all pos-
sible means to obtain another SADA 11
vendor to reduce schedule and cost risk.

OowL

To achieve performancein the 8- to 12-
pm band of the el ectromagnetic spectrum,
the photosensitive detector material of the
SADA Il must be cooled to cryogenic
temperatures. As with first-generation
FLIRs, thisis accomplished with a cool-
ing engine. But unlike the rotary coolers
used in the common module approach, a
split-Stirling, 1-W cooling capacity, lin-
ear drive cooler cools the SADA II. The
integrated design approach, with the
cooler’s regenerator integrated with the
detector-dewar-cooler cold finger, places
high demands on the manufacturing
precision required, but permits a cooler
of 50 percent less capacity, and therefore
50 percent less power demand on the sys-
tem in which the FLIR is integrated. In
addition, linear drivetechnology provides
a four-to-tenfold increase in reliability
and significant advantages in audible
noise, vibration output, and cooldown
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time. During the EMD phase of the
program, only Tl (now DRS Technolo-
gies), adomestic source, had successfully
qualified.

FCT PROGRAM

The second-generation FLIR program
had many technical risks and a complex
management structure with which to con-
tend. The program sought out innovative
means to reduce costs and the exposure
tolimited sources of critical components.
The product manager’s need for alterna-
tivesourcesfor the SADA 1l and the OWL
cooler in order to drive down cost and to
reduce program risk was both critical and
urgent. As development efforts were
domestically met with varying degrees of
success, it made good senseto investigate
potential foreign sources for these criti-
cal components. Atissuewasfinding suit-
able offshore sources for the hardware,
and obtaining the financial resources to
qualify this hardware for use in the HT1/
SGF program. For the former, the PM
FLIR relied upon the expertise of its part-
nersat CECOM’sNight Vision and Elec-
tronics Directorate. For the latter, DoD’s
Foreign Comparative Testing (FCT) Pro-
gram seemed tailor-made.

Congress established the FCT Program
under Title 10 U.S. Code, Section 2350a
and is promulgated in the DoD 5000.2 R.
It has as its objectives improving our
forces warfighting capability, accelerat-
ing fielding of materiel to our troops, and
saving taxpayer money. Through the test
and evaluation of foreign nondevelop-
mental defense equipment, the program
seeks to determine whether such equip-
ment can satisfy military Service or

Special Operations Command require-
ments or correct military mission area
shortcomings. Annually, candidate
projects are nominated through their re-
spective Service components to the Of-
fice of the Under Secretary of Defense
(Acquisition and Technology) and given
priority. Key considerations in this pro-
cess include strength of user advocacy,
satisfaction of formal military require-
ments (operational requirements docu-
ment, mission needs statement), potential
for follow-on acquisitions, maturity of the
end item, and identifiable advantages.
The Office of the Secretary of Defense
(OSD) prioritized list is then submitted
to Congress for approval. OSD provides
funding for the
congressionally
approved pro-
grams to the
Servicestoplan

“The second-
generation FLIR
program had many
technical risks and

and conduct the a complex manage-
te§ts and eval % ment structure with
ations. The ulti-

which to contend.”
mate measure

of the success

of an FCT program resides in actual pro-
curement of the componentsfrom thefor-
eign source subsequent to the test and
evaluation effort.

SOFRADIR

An obvious offshore candidate for the
SADA |l was the French firm Societe’
Francaise de Detecteurs Infrarouge
(Sofradir). The FLIR/Night Vision and
Electronic Sensors Directorate (NVESD)
team had been following Sofradir’s acti-
vities in this technology area with inter-
est for some time. Some years before,
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Sofradir had been selected to design and
manufacture the original foca plane array
for the LOSAT program. In addition,
Sofradir was associated withaU.S. firmon
production of the day-and-night thermal
sight system, for which they provided a288
X 4 focal plane array (comparable to the
SADA |1 array). The company’s expertise
with mercury-cadmium-tel luride photovol -

taictechnology,
used in the
“Considerable SADA II, was
intera_lction on clearly estab-
technical details lished. So it
was required to cameasno sur-
ensure a total .
understanding prise . vyhe_n
of performance Sofrad.lr indi-
requirements f:aled _' ntergst
and interfaces.” In participating
in the joint
FLIR/NVESD

FCT SADA Il effort.

Some modifications to the off-the-shelf
Sofradir product were required to meet
SADA |1 requirements, and because of its
subgtantia experiencein detector-dewar tech-
nology, this was assessed as low risk. The
read-out e ectronic circuitry needed modifi-
cationto accommodate acharged-couplede-
vice (CMOS) rather than a comlementary
metal oxide semiconductor (CCD) approach.
The command and control electronics
(C&CE), normally provided by the host
higher level assembly in European thermal
imaging systems, had to bedesigned and fab-
ricated.

In September 1995, Sofradir was
awarded a FCT contract of almost $2
million for the procurement and associ-
ated qualification activities for nine
SADA Il units. Sofradir had selected U.S.
firmsto design and deliver the C& CE, and
fabricate the read-out electronics.

Considerable interaction on technical
details was required to ensure a total un-
derstanding of performance requirements
and interfaces. Language, distance, and
issuesrelating to security classification of
the SADA |1 components further compli-
cated the process. But the challengeswere
overcome, and delivery of units began in
May 1997. Qualification testing (includ-
ing performance, nuclear, and environ-
mental tests, plus a4,000-hour reliability
test) was conducted by NVESD, and ulti-
mately the design was demonstrated to
meet the specification requirements.

Mindful of future procurements pro-
jected by the FLIR product manager,
Sofradir, relying heavily on their 288 x 4
production and motivated by their desire
to be aworldwide supplier, made a com-
mitment to stay competitivein the SADA
Il market. They looked to French firms
for the new C& CEs and readout chips.
The PM FLIR, recognizing the merits of
maintaining a competitive environment
and the quality of the Sofradir SADA Ils,
awarded a $500,000 contract in August
1998 for seven additional SADA lIswith
theredesigned componentsto validate the
design and to use in special projects.

In January 1999, PM FLIR competitive-
ly awarded contractsfor SADA lIsin sup-
port of B-Kit full-rate production. Sofra-
dir won a$3.5 million production contract
for approximately 20 percent of the SADA
[l requirement. This contract marked the
culmination of years of effort on the part
of both the U.S. government and Sofra-
dir. The competitive pressures deriving
from Sofradir’s participationin the SADA
Il market via the FCT program had a
dramatic effect in promoting efficiencies
in domestic vendors which was directly
reflected in dramatic price reductions.
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AIM

At the sametimethat offshore vendors
for SADA |1 were being sought, the PM
FLIR/NVESD team was pursuing a par-
alel search for prospective producers of
the OWL cooler. Domestically, TI (DRS
Technologies) had qualified its OWL
cooler, with BEI working toward devel-
oping a specification-compliant cooler.
One of the two vendorsthat responded to
theworldwide market survey for the OWL
cooler was AEG (later AEG Infrared
Modules, or AIM) of Germany.

Again, asinthe caseof SADA II, slight
modification to AIM’s existing cooler
configuration would be required to meet
the OWL cooler specification and draw-
ings, but thiswas assessed aslow risk. In
March 1996, a contract under ajoint PM
FLIR/NVESD FCT program in the
amount of $166,000 was awarded to AlM
for the delivery and testing of 12 OWL
coolersto be used to support qualification
testing.

Following technical interactions be-
tween U.S. Government and AIM engi-
neers, the cool er design was appropriately
modified and deliveries of units were
made. Qualification testing was con-
ducted both at NVESD and AIM and pro-
gressed with few issues. AIM OWL cool-
ers were integrated into SADA Ils from
the three producers to demonstrate inter-
changeability. The close coordination be-
tween AIM and NV ESD engineers hel ped
to assure success.

During the course of the qualification
testing, PM FLIR solicited for OWL cool-
ersto support the second-generation FLIR
B-Kit Low Ratelnitial Production (LRIP)
SADA Il procurement, the OWL cooler
to be provided as government-furnished

material (GFM) to SADA vendors. InApril
of 1997, with al but the final phase of life
testing completed, PM FLIR awarded a
$1.3-million, 1-year contract (with an op-
tion year) to AIM. This amounted to 139
unitsdelivered under thiscontract. In June
of 1997 qualification testing was success-
fully completed, well in advance of first
deliveries.

In late 1998, PM FLIR again solicited
to procure OWL coolersto support thefirst
production year of B-Kits; the OWL cooler
to be furnished as GFM to SADA 11 ven-
dors. And onceagain, AIM’sproposal won
them the 30 percent share — 139 units at
$1 million, plusoptions. Deliveriesare cur-
rently under
way. By any
measure, the
FCT program
with AIM for
OWL coolersis
a categorical
success, with
product qualification and two production
contracts stemming from the effort. It
should be noted too that as of thiswriting,
DRS and AIM are the only two qualified
vendors for OWL coolers. Without this
FCT program, PM FLIR would have been
captiveto asole-source environment; with
it, the forces of competition have driven
down cooler costs and reduced
programmatic risk.

“The Army

maintaining its
supremacy on

CONCLUSION

TheArmy remains committed to main-
taining its supremacy on future battle-
fields. To do so means that it must con-
tinue to modernize. The Army’s principa
warfighting platforms are being upgraded
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or enhanced with systems and components
to win the information war and to main-
tain combat overmatch. The second-genera:
tion FLIR is critical in this process, giving
our forces an unequalled day, night, and all-
wesether capability to detect, recognize, and
identify their enemy. The most critical
components of the B-Kit, the SADA Il and
the OWL cooler, constitute daunting tech-
nological challenges. PM FLIR and

NVESD have been successful in leverag-
ing FCT programsto meet those challenges.
Theresultisawider field of qualified ven-
dors and the concomitant benefits of mar-
ket competition— diminished programrisk
and reduced component prices. Theultimate
beneficiariesare the soldierswhose success
in the next conflict will be determined by
theeffectiveness of the equipment provided
to them.
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ENDNOTES

1. Second-Generation FLIR Special
Task Force, established February 8,
1993, by the Army Acquisition Ex-
ecutive.

2.
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Detect, acquire, recognize, identify
(DARI) testing, November 1998.

Abramsfollow-on test and evaluation,
June 1999.
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