PARADIGM PIONEERS

GROWING THE ARMY’S
FAAD WEAPON SYSTEMS
INTO MATURITY

An Applied Success Story...or Was It?

true success story — a surface-to-

air missile system setting new
standards for acquisition e An
Army program demonstrating
greatly shortened concept-to-delivery
— one where all contract deliveries
are on-time and within-budget A
weapon system overwhelmingly popu-
lar with the soldiers and combat-
proven in Desert Storm operations...

Mr. Cothran was the Chief Engineer,
Forward Area Air Defense Project Of-
fice, U.S. Army Missile Command,
Redstone Arsenal, Ala., from 1986
through March 1995. He is a graduate
of PMC 94-1, DSMC.

FIGURE 1. Forward Area Air Defense (FAAD

System)
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This is a story about a system ma-
turing to meet soldiers’ needs, the
processesinvolved in that growth trek,
and constraints encumbered on those
processes. It is a story about the pro-
cesses initiated to grow the weapon
system into maturity; and the man-
agement philosophy, tools, and tech-
niques applied, e.g., Total Quality
Management (TQM), to those pro-
cesses; and about the initiatives of the
individuals who had vision and stood
fast in their commitment to long-term
planning. These efforts, teams, and
initiatives formed the force that sus-
tained the momentum of the program,
without which the program would
have faltered and died an early death.
Before we venture behind the scenes,
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FIGURE 2. AVENGER History/Time-Phased
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This is a story
about a system
maturing to meet
soldiers’ needs,
the processes
involved in that

growth trek,
and constraints
encumbered on
those processes.

let’s identify the time
and environment
where our story starts
in order to compre-
hend the messages
projected.

The Setting

The Army’s For-
ward Area Air De-
fense (FAAD) con-
ceptsurfacedin 1985
and gained much
momentum by the
spring of 1986 as it
arose from the ashes
of the canceled Ser-
geant York Gun Sys-
tem (25 August
1985). In the mid-
1980s, the Army’s
critical operational
Air Defense deficien-

rizon.

Program Manager

Soldier holding a
Stinger scans the ho-

cieswere: (1) increas-
ingthreat weapon ranges and lethality
beyond the capabilities of deployed
defensive systems; (2) Air Defense
system capabilities inadequate to sup-
port the new AirLand Battle concepts;
(3) vulnerability of critical support and
command installations vital to battle-
field sustainment; and (4) effective-
ness shortfalls of the STINGER
MANPADS (Man Portable Air De-
fense System) due to human factors
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limiting the weapon system’s full
potential.

Four elements comprise the FAAD
systems (Figure 1) as they combine
with the forward components to form
a combined arms team.

e The AVENGER, the line-of-sight
rear system that rapidly locks on
and fires eight STINGER missiles.

e The air defense tank system, line-
of-sight, forward-heavy, designed
to protect front-line ground forces
from enemy air attack.

¢ The fiber-optic guided missile, non-
line-of-sight, successfully blending
the Army’s best target recognition
system — the soldier — with an
advanced anti-helicopter and anti-
armor missile.

e The FAAD command, control, com-
munications and intelligence (C°I)
for battle management, sensors, air
defense coordination, and ex-
change of command data.

The C*I system collects (via a combi-
nation of active and passive sensors on
the weapon fire units and remote sen-
sors), processes, and disseminates in-
telligence and targeting information to
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the various FAAD weapon systems and
other members of the combined arms
team. Generally, the Army refers to the
FAAD C°I as the ‘glue’ that binds the
components of the FAAD system of
systems together. The combined arms
team was also considered for enhanced
engagements of air threats.

The FAAD system of systems only
worked if all the systems functioned
together. With time as an enemy, after
the demise of Sergeant York and the
‘Big Bear’ as a looming threat, off-the-
shelfequipmentand technology posed
a viable solution and appeared avail-
able, in many cases, to meet the FAAD
system component requirements. To
acquire FAAD at the lowest cost, the
Army adopted a non-developmental
acquisition (NDI) strategy. The line-
of-sight-rear (LOS-R) component of the
FAAD system is the AVENGER — one
of the NDI solutions. The following
paragraphs focus on AVENGER — The
System, and its NDI acquisition.

FIGURE 3. AVENGER

AVENGER — The System

The AVENGER (LOS-R or Pedestal
Mounted STINGER) is designed as a
STINGER-based missile system with
eight ready-to-fire missiles, and a .50-
caliber machine-gun system mounted
on a Highly Mobile Multipurpose
Wheeled Vehicle chassis. Combining
the lethality of the STINGER, proven
in battle, with a fire-on-the-move mo-
bile platform and computer control,
the AVENGER created new capabili-
ties for the STINGER missile that re-
sulted in a balance of firepower, mo-
bility, and protection.

The NDI competitive evaluation
pitted three contractors in a shoot-off
in the fourth quarter, 1986 through
June 1987. Awarded in the fourth quar-
ter, 1987, the AVENGER (LOS-R)
weapon system won the initial pro-
duction contract. Subsequently, the
first units for testing came off the as-
sembly line in the fourth quarter, 1988.
A true acquisition success story, the

program took 3 years from the deci-
sion to create the AVENGER (LOS-R)
weapon system, to its actual fielding
— the first shoot-on-the-move missile
air defense system. Figure 2 depicts
the history of the AVENGER'’s time-
phased approach.

The AVENGER system (as shown
in Figure 3) performed to design and
met the User’s initial threshold re-
quirements for the NDI AVENGER
system fielding. Additional on-board
sensorsand the AVENGER and FAAD
C*I system integration were to further
increase system effectiveness, maxi-
mize lethal keep-out range, and mini-
mize fratricide. The non-recurring en-
gineering for these integrations was
accomplished through a Pre-planned
Product Improvement (P*I) program.
The TQM implementations of the sys-
tems and processes to grow the
AVENGER into the User’s desired
weapon, e.g., objective requirements,
are the focus of this success story.

CARRIES EIGHT READY-TO-FIRE

(GFE)

AN MS3P, 50-CALIBER MACHINE
GUN WITH AFIRING RATE OF 1100
RPM IS EQUIPPED WITH 200 ROUNDS
OF AMMUNITION (300-ROUND
CAPACITY)

TURRET ROTATES 360 DEG. AT THE
MAXIMUM RATE OF 60 DEG/S AND 30
DEG/S WHEN THE MISSILE SEEKER IS
UNCAGED. THE LAUNCH ARMS MOVE
FROM -10 DEG TO +70 DEG. FOR
ACCURATE AND RAPID TARGET
ENGAGEMENT.

STINGER MISSILES IN 2 SVML PODS.

\ g

REMOTE CONTROL UNIT
REMOVABLE FROM CAB
UP TO 50 METERS.

THE NONREFLECTIVE CANOPY GIVES
THE GUNNER A FULL FIELD OF VIEW.
PRECLUDING DEAD SPACE FOR
CLOSE-IN COMBAT.

SVML — STANDARD VEHICLE MOUNTED LAUNCHER
GFE — GOVERNMENT FURNISHED EQUIPMENT
FLIR — FORWARD LOOKING INFRA-RED

HIGH MOBILITY MULTIPURPOSE
WHEELED VEHICLE (HMMWV) M998

FLIR TRACKER PROVIDES TARGET
ACQUISITION AT NIGHT AND IN
ADVERSE WEATHER AND IMPROVES
TARGET IDENTIFICATION.

THE EYE-SAFE CO2 LASER RANGE
FINDER PROVIDES DATA FOR
AUTOMATICALLY COMPUTING FIRE
PERMIT AS A DISCRETE
INSTRUCTION.

HEIGHT 104"
LENGTH 195"
WIDTH 87"

WEIGHT 8660 LBS.

Program Manager
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FIGURE 4. Technical/Programmatic Interface —

AVENGER Growth Vision
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The Process

The FAAD’s (User requirements)
Capstone Requirements Operational
Capability (ROC) document defines
requirements that characterize the
AVENGER weapon system. Other in-
terrelated requirements in the
Capstone ROC describe top-level in-
terfaces the AVENGER fire unit must
have with subsystems of the FAAD C?I
components and the non-cooperative
target-recognition devices. Require-
ments also exist for an AVENGER
Integrated Weapon Systems Display
(IWSD) and an upgraded Remote
Control Unit.

The Capstone ROC’s P°I clearly
shows the NDI AVENGER required
system growth to meet all LOS-R re-
quirements and combat future threats.
Included in the LOS-R ROC Annexes
were key growth requirements such as
360-degree passive detection system,
environmental control, FAAD CZI
interoperability, and others. The need
for a comprehensive AVENGER P°I
plan emerged as a result of the Range
Data Distribution System test efforts
at Fort Hunter Liggett, Ga. The full P°I
impacts on NDI AVENGER were ap-
parent: (1) the AVENGER Control
Electronics, e.g., fire control and cen-

Program Manager

tral processing unit, needed to be up-
graded; (2) north referencing equip-
ment was required; (3) the IWSD de-
velopment was required; and (4) other
cost-effective modular upgrades were
needed.

Management focused on: (1) satis-
fying the User’s [customer’s] require-
ments; (2) sustaining a quality prod-
uct; (3) ensuring continuous product
improvement (modularity in phased
development) and processes neces-
sary to produce, thus improving all
aspects of performance, both weapon
system product and acquisition pro-
cess, to achieve long-term cost reduc-
tions; and (4) User, Developer, and
Contractor teaming.

With this focus, the Objective Sys-
tems Working Group (OSWG), a com-
bined industry and government (User
and Developer) team was chartered
to: identify unfulfilled User require-
ments, develop materiel solutions to
requirements, and integrate the mate-
riel solutions into a ‘wholistic’ ap-
proach evolving the system to meet
objective requirements. The tools and
techniques applied, both during the
working group phase and the imple-
menting phase of the P°I Plan, are
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recognized today as the essence and
pillars of TQM.

The TQM Approach

Recognizing that the interaction of
the people involved, in consonance
with applied technical expertise,
would determine the success or fail-
ure of the effort and the resultant P°I
Plan, Army planners mapped out the
interaction, and iterated the entire pro-
cessasan open system. Figure 4 shows
the analyses process flow with inter-
faces and assessments.

The management focus is customer
satisfaction (the ‘cornerstone’ of
TQM); the customer (User/Developer)
is the one from whence came the re-
quirements; while the FAAD Capstone
ROC is where both needs require-
ments and desires or wants (growth to
an objective system) are defined.

A partnership was formed with the
customers, and their representatives
played an active part on the senior
advisory committee of the OSWG,
ensuring focus to achieve customer
satisfaction. Later a customer-supplier
agreement, formalized via top-level
management signature, formed a con-
tract and teaming relationship. This
relationship emerged during the imple-
mentation phase of the P°I program,
after development of the P°I plan by
the OSWG. The customer-supplier
agreementis the System Improvement
Plan (SIP). Accordingly, the SIP de-
fines individual materiel changes,
weapon system block modifications,
and identifies budget lines.

The Program Management Office
(PMO) FAAD, and the Missile Com-
mand Research Development and
Engineering Center continually fol-
lowed up on the P°I Plan to ensure
customer satisfaction. As crafted for
the future, the P°I plan met several
goals. First, the products (AVENGER
materiel changes) emerging from the
process offered operational ‘value
added’. Next, the materiel changes
were affordable. Also, the P*I showed
‘value added’ within the materiel ac-
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FIGURE 5. The System Engineering Process
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quisition process for lowest-level ac-
quisition approval and implementa-
tion, which increased the PMO’s con-
trol over the program to support the
life cycle. Finally, the program built an
effective government program team that
engendered enthusiasm in its members
through job empowerment. This pro-
gram is reflected in the System Engi-
neering Process (Figure 5).

The product development team’s
leadership created a vision that went
beyond hanging additional sensors on
the AVENGER and increasingits com-
puting capacity and through-put. They
envisioned their purpose as ensuring
an interoperability on the battlefield
via digitization; and emphasizing the
fire unit and the soldier puller, thus
maximizing results where it counts —

Program Manager

on the battlefield. These results are
inherent in the product the team de-
veloped — the P*T AVENGER.

The TQM principles employed to
produce the product combined man-
agement techniques, improvement ef-
forts, and specialized technical skills
within a process structure focused on
continuous improvement to produce
the pay-offs experienced. These pay-
offs suggest that the approach used
may offer substantial rewards to other
PMOs in the form of rekindled exper-
tise, synchronized efforts, and estab-
lishing pride in their in-house teams.

The Changing World
Environment

The rapidly changing world envi-
ronment and the corresponding U.S.

24

response in defense posture de-
manded a complete reassessment of
the Army Air Defense’s Battlefield
Functional Mission Area in doctrine,
tactics, and weapons. This environ-
ment has changed more in the last 3
years than the preceding 40 plus
years.

Figure 6 depicts an environment
where excitement of new start devel-
opment is changed to NDI and mate-
riel change as the mode for weapon
system acquisition...an environment
overshadowed by complexity in
weapon systems; cost and schedule
overruns; performance shortfalls in
fielded systems; software-driven
weapon system design, trainer and
maintenance design; and finally, by
procurement roadblocks.
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The world environment is challeng-
ing if not demanding that the tradi-
tional acquisition management and
system engineering process change
and identify a better, shorter, and more
cost-effective means of accomplish-
ing its purposes and implementing its
processes. An environment not pro-
viding definitive instructions or
guidance...an environment demand-
ing more productivity, versatile out-
put, and less resources than were
available over the past 40 years...an
environment in a state of shifting and
creating new paradigms (e.g., TQM,
Battle Labs, funding, acquisition re-
form) as it changes.

Epilogue

Albeit the AVENGER program and
P efforts are canceled, the P°I
AVENGER’s capability is the ‘seed
kernel’ from which Air Defense is able
to digitize the forward battlefield from
sensor-to-shooter. In this way, low-
altitude-air-defense makes a decisive
contribution to AirLand Operations
employment.

Reflecting upon the overview and
looking from a micro perspective at
the product development team, the
PMO, the user of the product (the P*I
AVENGER), and the TQM concept,

the P31 effort is a success. From a
macro view, considering the Air De-
fense customer, the Army, and the
changing world situation, the P°I ef-
fort failed due to cancellation.

Managers concentrating on ‘now’
see the AVENGER P°I as a draw-
down casualty; whereas, managers
who aspire to leadership and visual-
ize with a deeper, more projected
view of the process and environment
around them, see the P°I effort as
applied TQM. Who is right, and who
is wrong? Was the AVENGER pro-
gram and its P*I effort a success or
failure? Consider this — while the
program is canceled, the TQM tech-
niques worked. Time alone will re-
veal the answer after the hourglass
has sifted its sand. Right now it rests
in the eyes of the beholders, where
they sit, and how they view their
environment. While we await an
answer, the true success or tragedy
may be how management views this
creative team that made it all hap-
pen — ‘the paradigm pioneers’ —
and how they and their concepts are
used in the future,

FIGURE 6. Doctrine (Rate of Change)
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‘WORLD-CLASS’

CUSTOMER?

Michael LinRletter

attended DSMC’s Advanced Pro-

ductionand Quality Management

Course (APQMG) approximately
1 year ago. There was one concept
that stuck with me and will remain
with me throughout my career. They
taught the concept of the ‘world-
class’ customer. Essentially, people
have been focusing on world-class
suppliers and manufacturers with-
outany regard to the customer. How
can the government expect some-
one to be world class if we are not
world-class customers? The prob-
lem with the government as a cus-
tomer is the excessive burdens we
place on contractors to do business
our way, not necessarily the best
way. | came away from the class as
an engineer who is now more open
to alternatives to the government
way proposed by contractors.

One of the unique characteristics of
the class was the participation of
industry as students in the class. In
one case a student from Boeing [Se-
attle] demonstrated the problem |
noted above. Boeing does about 80
percent of their work commercially.
They have approximately 800 people
in the financial department for com-
mercial activities versus approxi-
mately 3,000 people in the financial
department to handle government
contracts. What does this tell us
about the burden of doing business
with the government? In my view it
speaks volumes...

Editor’s Note:

Mr. Linkletter is a GS-13 Electronics
Engineer, Communications and
Electronics Command [Army], Fort
Monmouth, N.J.
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